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PETITION INTRODUCTION

WildEarth Guardians requests that the Secretary of Commerce (“Secretary”),
acting through the National Marine Fisheries Service (“NMFS”), an agency within the
National Oceanic and Atmospheric Administration (“NOAA”), list the seventy-five
petitioned species and subspecies rangewide and/or in any distinct population segments
(“DPSs”) that NMFS concludes exists as “threatened” or “endangered,” and to list the six
petitioned subpopulations of vertebrate species as “threatened” or “endangered” DPSs,
under the U.S. Endangered Species Act (“ESA”) (16 U.S.C. §§ 1531-1544). The ESA
defines species, subspecies, and DPSs as species for ESA listing purposes and therefore
the term species will be used interchangeably with these terms throughout this petition.
See 16 U.S.C. § 1532(16). Guardians details each subpopulation’s qualifications as a
DPS below: therefore “DPS” and “subpopulation” are used interchangeably throughout
this petition as well. Petitioners also request critical habitat designation for these species
and subpopulations in waters under U.S. jurisdiction where appropriate. Guardians
incorporates this introductory section in its entirety into each species and subpopulation

account that follows.

The seventy-five marine species and subspecies and six marine subpopulations
petitioned for listing under the ESA are as follows:

Acropora roseni

Acropora suharsonoi

Aipysurus apraefrontalis
Aipysurus foliosquama

Aipysurus fuscus

Alveopora excelsa

Alveopora minuta

Arctocephalus galapagoensis
Argyrosomus hololepidotus
Azurina eupalama

Bathyraja griseocauda
Cantharellus noumeae
Carcharhinus borneensis
Carcharhinus hemiodon
Carcharias taurus (Southwest Atlantic
Subpopulation)

Centrophorus harrissoni
Cephalorhynchus hectori
Cetorhinus maximus (North Pacific
Subpopulation)

Cetorhinus maximus (Northeast Atlantic
Subpopulation)

Chaetodontoplus vanderloosi
Colpichthys hubbsi

Ctenella chagius

Dasyatis margarita
Electrolux addisoni
Enneapterygius namarrgon
Eptatretus octatrema
Halichoeres socialis
Haploblepharus kistnasamyi
Hemitriakis leucoperiptera
Holohalaelurus favus
Holohalaelurus punctatus
Hydnophora bonsai
Isogomphodon oxyrhynchus
Isopora togianensis
Lamiopsis temmincki
Latimeria chalumnae
Lithophyllon ranjithi
Lobophyllia serratus
Millepora boschmai
Millepora striata
Montipora setosa

Mustelus fasciatus
Mustelus schmitti
Mycteroperca fusca
Mycteroperca jordani
Myxine paucidens
Okamejei pita



Paraclinus magdalenae
Paraclinus walkeri
Paralabrax albomaculatus
Paramyxine taiwanae
Parasimplastrea sheppardi
Pastinachus solocirostris
Pectinia maxima
Phocoena phocoena (Baltic Sea
Subpopulation)
Pocillopora fungiformis
Porites desilveri

Porites eridani

Porites ornata

Pterapogon kauderni

Raja undulata

Rhinobatos cemiculus
Rhinobatos rhinobatos
Rhinobatos horkelii
Rhizopsammia wellingtoni

Scarus trispinosus
Siderastrea glynni

Sousa chinensis (eastern Taiwan Strait
Subpopulation)

Squatina aculeate

Squatina argentina

Squatina formosa

Squatina guggenheim
Squatina oculata

Squatina punctata

Squatina squatina

Stylophora madagascarensis
Tomicodon abuelorum
Triakis acutipinna
Trygonorrhina melaleuca
Tubastraea floreana

Tursiops truncatus (Fiordland
Subpopulation)

The International Union for Conservation of Nature (“IUCN™)' lists all of the
species and subpopulations included in this Petition as “endangered” or “critically
endangered.” The [IUCN’s “endangered” assessment means that the species or
subpopulation is facing threats to its existence that create a “very high risk of extinction

in the wild.””

The IUCN’s “critically endangered” assessment indicates that the [UCN

' The TUCN is the world’s oldest and largest global environmental network and has become a leading
authority on the environment. See [IUCN Undated 2, Exhibit 182 at 1. It is a neutral, democratic
membership union with more than 1,200 government and non-governmental organization (“NGO”)
members, and almost 11,000 volunteer scientists and experts in more than 160 countries. Id. Its work is
supported by over 1,000 professional staff in 45 offices and hundreds of partners in public, NGO, and
private sectors around the world. Id. Through these exhaustive efforts, the IUCN’s Red List of Threatened
Species has become the “definitive international standard for species extinction risk.” Id.

* WildEarth Guardians hereby incorporates all citations and references contained in the [TUCN’s Species
Reports for the seventy-five petitioned marine species and six petitioned subpopulations (Exhibits 1-23, 48-
61, 67,90-97, 100-134, 185) into this Petition by reference. If the Secretary does not have access to any of
the incorporated citations or references contained in the IUCN Species Reports (Exhibits 1-23, 48-61, 67,
90-97, 100-134, 185) please contact Guardians and copies will be provided upon request. Guardians
presently believes the Secretary has ready access to this incorporated material.

’ I[UCN Undated, Exhibit 38 at 17-20; see also IUCN (Acropora roseni) 2012, Exhibit 1 at 3; TUCN
(Acropora suharsonoi) 2012, Exhibit 2 at 3; IUCN (Alveopora excelsa) 2012, Exhibit 3 at 3; ITUCN
(Alveopora minuta) 2012, Exhibit 4 at 3; [IUCN (Cantharellus noumeae) 2012, Exhibit 5 at 3; IUCN
(Ctenella chagius) 2012, Exhibit 6 at 3; [UCN (Hydnophora bonsai) 2012, Exhibit 7 at 3; [IUCN (Isopora
togianensis) 2012, Exhibit § at 3; [IUCN (Lithophyllon ranjithi) 2012, Exhibit 9 at 3; [IUCN (Lobophyllia
serratus) 2012, Exhibit 10 at 3; IUCN (Millepora striata) 2012, Exhibit 12 at 3; IUCN (Montipora setosa)
2012, Exhibit 13 at 3; IUCN (Parasimplastrea sheppardi) 2012, Exhibit 14 at 3; IUCN (Pectinia maxima)
2012, Exhibit 15 at 3; IUCN (Pocillopora fungiformis) 2012, Exhibit 16 at 3; [UCN (Porites desilveri)
2012, Exhibit 17 at 3; [UCN (Porites eridani) 2012, Exhibit 18 at 3; IUCN (Porites ornata) 2012, Exhibit 19
at 3; [IUCN (Stylophora madagascarensis) 2012, Exhibit 22 at 3; [UCN (Argyrosomus hololepidotus) 2012,
Exhibit 48 at 3; [IUCN (Chaetodontoplus vanderloosi) 2012, Exhibit 50 at 3; IUCN (Colpichthys hubbsi)
2012, Exhibit 51 at 3; IUCN (Enneapterygius namarrgon) 2012, Exhibit 52 at 3; [IUCN (Mycteroperca




believes the “critically endangered” species or subpopulation faces even greater risks
than “endangered” species and that these risks present “an extremely high risk of
extinction in the wild.”* This is the highest level of extinction risk, short of extinct in the
wild. See generally IUCN Undated, Exhibit 38 § 4. The threats driving these species and
subpopulations to the edge of extinction are similar among categories of species.
Accordingly, it appears efficient for the Secretary to examine these individual species and
subpopulation accounts together as this Petition requests. Immediate protection of all
seventy-five petitioned species and six petitioned subpopulations under the ESA is both
warranted and necessary to ensure the survival of these “endangered” and “critically
endangered” species and subpopulations.

“To the maximum extent practicable,” the Secretary must issue an initial finding
as to whether this Petition “presents substantial scientific or commercial information
indicating that the petitioned action may be warranted” within 90 days of receipt. 16
U.S.C. § 1533(b)(3)(A). Through this Petition, WildEarth Guardians need not
demonstrate conclusively that the listing of the seventy-five petitioned species and six
subpopulations is warranted; rather, this Petition need only present information
demonstrating that such listing may be warranted. Id. There can be no reasonable dispute
that the available information, in particular the [IUCN’s scientific assessment that each of

fusca) 2012, Exhibit 54 at 3; IUCN (Mycteroperca jordani) 2012, Exhibit 55 at 3; [UCN (Paraclinus
magdalenae) 2012, Exhibit 56 at 3; [IUCN (Paralabrax albomaculatus) 2012, Exhibit 58 at 3; [IUCN
(Pterapogon kauderni) 2012, Exhibit 59 at 4; IUCN (Scarus trispinosus) 2012, Exhibit 60 at 3; IUCN
(Tomicodon abuelorum) 2012, Exhibit 61 at 3; [IUCN (Arctocephalus galapagoensis) 2012, Exhibit 90 at 3;
IUCN (Cephalorhynchus hectori) 2012, Exhibit 91 at 3; IUCN (Myxine paucidens) 2012, Exhibit 96 at 3;
IUCN (Paramyxine taiwanae) 2012, Exhibit 97 at 3; [UCN (Bathyraja griseocauda) 2012, Exhibit 100 at 3;
IUCN (Dasyatis margarita) 2012, Exhibit 101 at 3; [UCN (Pastinachus solocirostris) 2012, Exhibit 104 at
3; IUCN (Raja undulata) 2012, Exhibit 105 at 3; TUCN (Rhinobatos cemiculus) 2012, Exhibit 106 at 3;
TUCN (Rhinobatos rhinobatos) 2012, Exhibit 108 at 3; IUCN (Trygonorrhina melaleuca) 2012, Exhibit 109
at 3; IUCN (Aipysurus fuscus) 2012, Exhibit 112 at 3; [UCN (Carcharhinus borneensis) 2012, Exhibit 113
at 3; IUCN (Cetorhinus maximus (North Pacific Subpopulation)) 2012, Exhibit 117 at 3; [IUCN (Cetorhinus
maximus (Northeast Atlantic Subpopulation)) 2012, Exhibit 118 at 3; [IUCN (Hemitriakis leucoperiptera)
2012, Exhibit 120 at 3; [IUCN (Holohalaelurus favus) 2012, Exhibit 121 at 3; [UCN (Holohalaelurus
punctatus) 2012, Exhibit 122 at 3; [IUCN (Lamiopsis temmincki) 2012, Exhibit 124 at 3; ITUCN (Mustelus
schmitti) 2012, Exhibit 126 at 3; IUCN (Squatina argentina) 2012, Exhibit 128 at 3; [IUCN (Squatina
formosa) 2012, Exhibit 129 at 3; IUCN (Squatina guggenheim) 2012, Exhibit 130 at 3; [UCN (Squatina
punctata) 2012, Exhibit 132 at 3; IUCN (Triakis acutipinna) 2012, Exhibit 134 at 3.

‘TUCN Undated, Exhibit 38 at 14-17; see also IUCN (Millepora boschmai) 2012, Exhibit 11 at 3; ITUCN
(Rhizopsammia wellingtoni) 2012, Exhibit 20 at 3; IUCN (Siderastrea glynni) 2012, Exhibit 21 at 3; [TUCN
(Tubastraea floreana) 2012, Exhibit 23 at 3; [IUCN (Azurina eupalama) 2012, Exhibit 49 at 3; [UCN
(Halichoeres socialis) 2012, Exhibit 53 at 3; [IUCN (Latimeria chalumnae) 2012, Exhibit 67 at 3; IUCN
(Paraclinus walkeri) 2012, Exhibit 57 at 3; [UCN (Phocoena phocoena (Baltic Sea Subpopulation)) 2012,
Exhibit 92 at 3; [IUCN (Sousa chinensis (eastern Taiwan Strait Subpopulation)) 2012, Exhibit 94 at 3;
TUCN (Tursiops truncatus (Fiordland Subpopulation)) 2012, Exhibit 95 at 4; [IUCN (Electrolux addisoni)
2012, Exhibit 102 at 3; [UCN (Okamejei pita) 2012, Exhibit 103 at 3; [UCN (Rhinobatos horkelii) 2012,
Exhibit 107 at 3; IUCN (Aipysurus apraefrontalis) 2012, Exhibit 110 at 3; [UCN (Aipysurus foliosquama)
2012, Exhibit 111 at 3; [IUCN (Carcharhinus hemiodon) 2012, Exhibit 114 at 3; IUCN (Carcharias taurus
(Southwest Atlantic Subpopulation)) 2012, Exhibit 115 at 3; [IUCN (Centrophorus harrissoni) 2012, Exhibit
116 at 3; TUCN (Haploblepharus kistnasamyi) 2012, Exhibit 119 at 3; [IUCN (Isogomphodon oxyrhynchus)
2012, Exhibit 123 at 3; [IUCN (Mustelus fasciatus) 2012, Exhibit 125 at 3; [UCN (Squatina aculeata) 2012,
Exhibit 127 at 3; IUCN (Squatina oculata) 2012, Exhibit 131 at 3; [UCN (Squatina squatina) 2012, Exhibit
133 at 3; IUCN (Eptatretus octatrema) 2012, Exhibit 185 at 3.



the petitioned species and subpopulations is either “endangered” or “critically
endangered” (Exhibits 1-23, 48-61, 67, 90-97, 100-134, 185), indicates that listing of the
species and subpopulations as either “threatened” or “endangered” may be warranted.
Accordingly, it is entirely “practicable” for the Secretary to make a positive 90-day
finding on this Petition within 90-days and to promptly commence status reviews of the
seventy-five species and six subpopulations as required by 16 U.S.C. § 1533(b)(3)(B).

PETITIONERS

WildEarth Guardians is a nonprofit environmental advocacy organization that
works to protect endangered and threatened species throughout the world. The
organization has more than 14,000 members throughout the United States and in several
foreign countries. It is currently focusing on protecting marine species as part of its Wild
Oceans campaign.

ENDANGERED SPECIES ACT

Congress enacted the ESA to “provide a means whereby the ecosystems upon
which endangered species and threatened species depend may be conserved, [and] to
provide a program for the conservation of such endangered species and threatened
species ... 7 16 U.S.C. § 1531(b). Section 3 of the ESA (16 U.S.C. § 1532) defines key
terms in the Act. Those relevant to this petition include:

1. “The term ‘species’ includes 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.” Id. § 1532(16).

2. “The term ‘endangered species’ means any species which is in danger of
extinction throughout all or a significant portion of its range . . . ” Id. § 1532(6).

3. “The term ‘threatened species’ means any species which is likely to become an

endangered species within the foreseeable future throughout all or a significant
portion of its range.” Id. § 1532(20).

CRITERIA FOR LISTING

Section 4 of the ESA sets forth five listing criteria under which a species can
qualify for listing as “threatened” or “endangered”:

A. The present or threatened destruction, modification, or curtailment
of habitat or range;
B. Overutilization for commercial, recreational, scientific, or

educational purposes;

Disease or predation;

The inadequacy of existing regulatory mechanisms; or

Other natural or manmade factors affecting its continued existence.

m o0



Id. § 1533(a)(1).

In considering these criteria, the Secretary must use only “the best available
scientific and commercial information regarding a species’ status, without reference to
possible economic or other impacts of such determination.” 50 C.F.R. § 424.11(b)
(2012). A taxon need only meet one of the listing criteria outlined in the ESA to qualify
for federal listing. 16 U.S.C. 1533(a)(1). If the Secretary determines that a species
warrants listing as “endangered” or “threatened” under the ESA, and the species occurs
or could be recovered within the United States or its waters, he or she is obligated to
consider designating critical habitat for that species based on the best scientific data
available. 16 U.S.C. § 1533(b)(2).

CRITERIA FOR LISTING A DPS

NMEFS and Fish and Wildlife Service (“FWS”)’ have jointly published a policy
document defining the statutory term “distinct population segment.” 61 Fed. Reg. 4,722
(Feb. 7, 1996). This joint policy employs a three-part analysis to determine the status of a
possible distinct population segment as endangered or threatened under the ESA: (1) the
“discreteness” of the population segment; (2) the “significance” of the population
segment; and (3) its conservation status. 61 Fed. Reg. 4,722, 4,725. The joint policy
provides that in a decision to list a distinct population segment under the ESA the
responsible agency will evaluate: (1) the discreteness of the population segment in
relation to the remainder of the species to which it belongs; (2) the significance of the
population segment to the species to which it belongs; and (3) the population segment’s
conservation status in relation to the ESA’s standards for listing (i.e. does the population
segment, when treated as if it were a species, meet the ESA’s definition of endangered or
threatened?). Id.

As to discreteness, the joint policy provides a population segment of a vertebrate
species may be considered discrete if it satisfies either one of the following conditions:

1) Itis markedly separated from other populations of the same taxon as a
consequence of physical, physiological, ecological, or behavioral factors.
Quantitative measures of genetic or morphological discontinuity may provide
evidence of this separation; or

2) Itis delimited by international governmental boundaries within which
differences in control of exploitation, management of habitat, conservation
status, or regulatory mechanisms exist that are significant in light of section

> The ESA delegates listing decisions to two cabinet-level Secretaries, Interior and Commerce. 16 U.S.C. §
1532(15). The Secretary of the Interior has sub-delegated authority to FWS. The Secretary of Commerce
has sub-delegated authority to NOAA and NMFS. In general, the Secretary of the Interior has responsibility
for terrestrial and freshwater species and the Secretary of Commerce has responsibility for marine and
anadromous species.



4(a)(1)(D)® of the Act.

1d.

As to significance, the joint policy provides that if a population segment is
considered discrete under one or more of the above conditions, its biological and
ecological significance will then be considered in light of Congressional guidance (see
Senate Report 151, 96th Congress, 1st Session) that the authority to list distinct
population segments be used “sparingly” while encouraging the conservation of genetic
diversity. In carrying out this examination, the agencies will consider the available
scientific evidence of the discrete population segment’s importance to the taxon to which
it belongs. 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 for the taxon;

2) Evidence that loss of the discrete population segment 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 historic range; or

4) Evidence that the discrete population segment differs markedly from other
populations of the species in its genetic characteristics.

Id.

Although these guidelines are not regulations and serve only as policy guidance for
the agencies, they have been upheld as a reasonable interpretation of ambiguous statutory
language. See id. at 4,723; Maine v. Norton, 257 F. Supp. 2d 357 (D. Me. 2003).

Accordingly, if the responsible agency determines a potential distinct population
segment of vertebrate fish or wildlife is both discrete and significant, it will then evaluate
the population segments’ conservation status under the ESA as though the distinct
population segment were in fact a species that is eligible for listing.

Species and subpopulation accounts for the seventy-five petitioned species and six
petitioned subpopulations are split into general categories under the titles “A. Corals,”
“B. Fish,” “C. Hagfish,” “D. Mammals,” “E. Rays and Skates,” “F. Sea Snakes,” and “G.
Sharks” to aid in discussion of common threats and to increase the efficiency of the
Secretary’s review.

% Section 4(a)(1)(D) of the Act, 16 U.S.C. § 1533(a)(1)(D) refers to the fourth of the ESA’s five listing
criteria, “the inadequacy of existing regulatory mechanisms.”



THE OBAMA ADMINISTRATION’S POLICY OF INCREASING PROTECTION OF
MARINE ENVIRONMENTS

Recent advances in knowledge and understanding have helped to create a
situation wherein decisionmakers can proceed to help stop the threats faced by ocean
species. For example, the Census of Marine Life was completed in 2010. COML 2010,
Exhibit 183 at 2. This was a ten-year international research program, which brought
together 2,700 scientists to “establish a baseline of the diversity, distribution, and
abundance of life in the ocean, against which future change can be measured.” Id. “While
the Census discovered that ocean life is richer than imagined, it also found the ocean is
more connected and more impacted than previously thought.” Id. at 4. “The Census . . .
confirmed that, excluding microbes, approximately 250,000 valid marine species have
been formally described in the scientific literature. Scientists estimated at least 750,000
more species remain to be described.” Id. It found that, “[i]n the ocean, a small number of
types dominate and thousands of low-abundance populations account for most of the
observed diversity. Changes in this highly diverse ‘rare biosphere’ may have profound
impacts on the Earth’s ecosystems.” Id. It also found that, “[bJiodiversity is under
greatest threat in the enclosed seas and areas with high population density such as the
Mediterranean, Gulf of Mexico, Baltic, Caribbean, and China’s continental shelf. Marine
industries and land based pollutants are creating ever greater impacts on the health of
ocean ecosystems, direct exploitation is reaching deeper depths, sectoral uses are
overlapping [], and passive dispersion and accumulation are contaminating all ocean
realms [].” Id. “The good news is that recovery is possible if action is taken. Where
conservation efforts were implemented, populations of some species . . . recovered. In
contrast to rapid depletion, however, recovery tends to be slow.” Id. “In the coastal
environment, researchers documented that the fastest path to recovery was achieved by
mitigating the cumulative impacts of human activities. Seventy-eight percent of
documented recoveries occurred, for example, when at least two human activities, such
as resource exploitation, habitat destruction, and pollution, were reduced. Likewise, for
top predators, recovery was noted for seals, whales, birds, and some bottom dwelling
fish, such as flounder and sole, when actions were taken to protect their numbers.” Id. at
6. The species and subpopulations petitioned here for inclusion on the list of threatened
and endangered species are part of this “rare biosphere” and often occur in enclosed seas
and areas with high human population density. As such, they are at an extremely high
risk of extinction. However, their recovery is possible if conservation measures are
implemented quickly and aggressively. This quick and aggressive conservation is the
policy of the United States and should be accomplished by the Secretary through
protection of the species under the ESA.

On July 22, 2010 President Barack Obama released Executive Order 13,547
entitled “Stewardship of the Ocean, Our Coasts, and the Great Lakes.” Exec. Order No.
13,547, 75 Fed. Reg. 43,023 (July 22, 2010). This executive order stated that it is the
policy of the United States to “protect, maintain, and restore the health and biological
diversity of ocean, coastal, and Great Lakes ecosystems and resources” and to “use the
best available science and knowledge to inform decisions affecting the ocean, our coasts,
and the Great Lakes, and enhance humanity’s capacity to understand, respond, and adapt



to a changing global environment.” Id. § 2(a)(i), (iv). As to this section, the President said
that:

All executive departments, agencies, and offices that are members of the
Council and any other executive department, agency, or office whose
actions affect the ocean, our coasts, and the Great Lakes shall, to the fullest
extent consistent with applicable law[] take such action as necessary to
implement the policy set forth in section 2 of this order and the stewardship
principles and national priority objectives as set forth in the Final
Recommendations and subsequent guidance from the Council.

Id. § 6(a).

Both the Secretary of Commerce and the Undersecretary of Commerce for
Oceans and Atmosphere (the NOAA Administrator) are members of the Council, and,
even if they were not, NOAA, NMFS, and the Department of Commerce are undoubtedly
“executive department[s], agenc[ies], or office[s] whose actions affect the ocean, our
coasts, and the Great Lakes.” See id.; see also id. § 4(b)(ii) (discussing members of the
Council). As a result, the Secretary is required to abide by the policy set forth in this
executive order, namely he or she must “protect, maintain, and restore the health and
biological diversity of ocean . ..” See id. § 2(a)(i). The Secretary is to “use the best
available science and knowledge to inform decisions affecting the ocean, our coasts, and
the Great Lakes, and enhance humanity’s capacity to understand, respond, and adapt to a
changing global environment.” See id. § 2(a)(iv). One clear way for the Secretary to
comply with this obligation is to use his or her authority under the ESA to protect marine
biodiversity.

The IUCN is the world’s oldest and largest global environmental network and has
become a leading authority on the environment. See [UCN Undated 2, Exhibit 182 at 1. It
is a neutral, democratic membership union with more than 1,200 government and NGO
members, and almost 11,000 volunteer scientists and experts in more than 160 countries.
Id. Its work is supported by over 1,000 professional staff in 45 offices and hundreds of
partners in public, NGO, and private sectors around the world. Id. Through its exhaustive
efforts, the [UCN’s Red List of Threatened Species has become the “definitive
international standard for species extinction risk.” Id. However, inclusion on this list
carries with it no legal protections. For the species on this list to be offered the protection
they so desperately need in order to avoid extinction, the actions of governmental or
international entities are required. This is what Guardians seeks to accomplish with this
petition: to take the determinations of the [UCN, explain its reasoning in coming to its
determinations, apply this information to the relevant concerns represented in the ESA,
and to request that the Secretary list these species and subpopulations as endangered or
threatened species and distinct population segments respectively. The IUCN has used the
best available science in its evaluations that all of the petitioned species and
subpopulations are “endangered” or “critically endangered.” By using the [IUCN’s
determinations and research in this way, the Secretary’s ESA review will experience vast



improvements in efficiency without which there is seemingly no way to avoid the
extinction crisis currently plaguing the oceans.

The dire threats to the health of the oceans and marine species are clearly
understood by the President and those threats were included in the policy decisions that
led to Executive Order 13,547. President Obama created the Interagency Ocean Policy
Task Force on June 12, 2009 and charged it with “developing recommendations to
enhance our ability to maintain healthy, resilient, and sustainable ocean, coasts, and Great
Lakes resources for the benefit of present and future generations.” Task Force 2010,
Exhibit 184 at 1. The President stated that Executive Order 13,547 “adopts the
recommendations of the Interagency Ocean Policy Task Force, except where otherwise
provided in this order, and directs executive agencies to implement those
recommendations under the guidance of a National Ocean Council.” Exec. Order No.
13,547 § 1. On July 19, 2010 the Task Force released its final recommendations. It said
that:

Despite the critical importance of these areas to our health and well-being,
the ocean, coasts and Great Lakes face a wide range of threats from human
activities. Overfishing, pollution, coastal development and the impacts of
climate change are altering ecosystems, reducing biological diversity, and
placing more stress on wildlife and natural resources, as well as on people
and coastal communities. Compounding these threats, human uses of the
ocean, coasts, and Great Lakes are expanding at a rate that challenges our
ability to plan and manage significant and often competing demands.
Demands for energy development, shipping, aquaculture, emerging
security requirements and other new and existing uses are expected to
grow.

Id. at 1-2. The Task Force went on to say that “[w]hile we commonly refer to different
oceans (Atlantic, Pacific, Arctic, etc.), it is important to recognize that all of these bodies
of water are connected and influenced by each other. These linkages require our Nation
to recognize that we benefit from and affect one global ocean.” Id. at 11. It recognized
that “[m]arine ecosystems house biological diversity exceeding that found in the world’s
rain forests.” Id. at 12. It stated that “[d]ecision-making will [] be guided by a
precautionary approach as reflected in the Rio Declaration of 1992, which states in
pertinent part, ‘[w]here there are threats of serious or irreversible damage, lack of full
scientific certainty shall not be used as a reason for postponing cost-effective measures to
prevent environmental degradation.’” Id. at 16. It stated that use of the precautionary
approach “is consistent with and essential for improved stewardship. Moreover, the
United States has already affirmed this exact wording in the 1992 Rio Declaration on
Environment and Development.” Id. at C-III — I'V. It recognized that “ocean acidification
is expected to have significant and largely negative impacts on the marine food web,
ocean ecosystems as a whole, and biological diversity in general.” Id. at 36. Furthermore,
“[t]he Task Force is unanimous in its call for the Nation to set a new course for improved
stewardship of the ocean, our coasts, and the Great Lakes.” Id. at 77.
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Therefore, the Task Force, and President Obama through Executive Order 13,547,
have recognized the extreme threats to the ocean biodiversity and the need to combat
those threats wherever they occur. They have recognized the need to follow the
“precautionary approach” when dealing with threats to the oceans and the need to set a
new course for improved stewardship of the ocean . . .” In considering this Petition, the
Secretary should follow this direction from the President by recognizing the weight of the
science, listing the petitioned species and subpopulations under the ESA, and thus
provide them with the protection that they need in order to stop their slide towards
extinction.

References for “The Obama Administration’s Policy of Increasing Protection of
Marine Environments”:

Exec. Order No. 13,547, 75 Fed. Reg. 43,023 (July 22, 2010).

International Union for Conservation of Nature (“IUCN”) (“IUCN Undated 2”’). Undated.
About [UCN. IUCN. Online at: www.iucn.org/about/ [Accessed April 9, 2013] [Exhibit
182].

Williams, M., H. Mannix, K. Yarincik, P. Miloslavish, D.T. Crist (“COML 20117). 2011.
Scientific Results to Support the Sustainable Use and Conservation of Marine Life: A
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A. CORALS

CORALS INTRODUCTION

Corals and coral reefs are severely threatened by a variety of impacts, many
stemming from, or intensified by, anthropogenic climate change. “The individual coral
animals, known as polyps, have a tubular body and central mouth ringed by stinging
tentacles, which can capture food. Living within their body tissues are microscopic algae
(zooxanthellae) that need sunlight to survive. These algae convert sunlight into sugars,
which produces energy to help sustain their coral hosts. These same algae also provide
the corals with their vibrant colors.” WRI 2012, Exhibit 24 at 7. The reefs formed by
these tiny animals are among the most biologically rich and productive ecosystems on
earth. Id. at 5. Though they cover less than one tenth of one percent of the marine
environment, they are home to an amazing 25 percent of all known marine species. Id. at
6. These incredible areas of intensely focused biodiversity are built by the actions of
many tiny individual corals living in colonies and depositing their communal limestone
skeletons. Id. at 7. Over thousands of years these combined skeletons form vast reef
systems that are home to corals and innumerable other species of flora and fauna. See id.
at 7. The deaths of these corals will bring about the deaths of the reefs that depend on
them. See Hoegh-Guldberg 2006, Exhibit 25 at 3.

outer
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Figure 1: Anatomy of a Coral Polyp
Source: NOAA

To survive, corals need bright, warm, clear waters within their tolerances. See
WRI 2012, Exhibit 24 at 7. Unfortunately, corals are fragile creatures that face a variety
of threats to their survival. As a result of these threats, corals have experienced shocking
declines all over the world. According to WRI, “more than 60 percent of the world’s
reefs are under immediate threat from one or more local sources,” “almost 40 percent of
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coral reefs have experienced water temperatures warm enough to induce severe coral
bleaching” since 1998, and in Southeast Asia (where many important reefs are located)
95 percent of reefs are threatened. Id. at 12. WildEarth Guardians is petitioning the
Secretary to list 23 corals from [UCN’s lists of “endangered” and “critically endangered”
species (Species Accounts 1-23) under the ESA. This section will begin with a
consideration of various common threats to corals and then will examine each petitioned
species and the threats they face individually. The “Corals Introduction” section is to be
considered as incorporated by reference in all of the individual coral species accounts that
follow.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

To begin with a stark statement, “UN scientists are predicting that coral reefs
around the world, can disappear by the end of the century” due to climate change.
Freeport News 2012, Exhibit 26 at 1. This would make coral reefs the first entire
ecosystem destroyed by humans. Id. This threat is palpable as an estimated 20 percent of
the world’s reefs have already been lost in the last several decades. Id. at 2. The point that
“[c]orals are, quite obviously, central to coral reef ecosystems” cannot be overstated. See
Hoegh-Guldberg 2006, Exhibit 25 at 3. Therefore, many of the threats to coral reef
habitat are also threats to corals themselves, and vice versa. Without their coral architects
and builders, reefs will not be replaced when they are damaged by storms, harvested by
humans, or otherwise damaged or removed. Without sufficient corals able to complete
their reef building activities effectively, the loss of this habitat will be complete over
time. Corals are being lost in great numbers to a variety of threats. The negative effect on
reef building due to scarcity of individuals and continuing population decline is
compounded as ocean acidification makes reef building difficult and potentially even
impossible in the future.

Given that corals and the reefs they build and maintain are inextricably linked,
threats to one generally equal a threat to both. These threats include removal of both
living and dead coral for economic reasons such as mining for construction and calcium
and harvesting for jewelry, curios, marine aquaria, and medical uses.” Corals are also
incidentally harmed by human activities including dynamite fishing, chemical fishing,
and human recreation and tourism activities. Id. Corals are subject to coral disease, which
can eliminate healthy corals making rebuilding of damaged reefs impossible.® Likewise,
unnaturally heavy predation by the crown-of-thorns starfish can render large areas of
coral barren, leading to reef building stagnation.” Human population growth and
anthropogenic climate change will continue to cause and exacerbate many threats to
reefs.'” Bleaching and sedimentation will also increase stress on corals, killing many and

7 See “Overutilization for Commercial, Recreational, Scientific, or Educational Purposes (Criterion B),”
infra.

8 See “Disease or Predation (Criterion C): Coral Diseases,” infra.

? See “Disease or Predation (Criterion C): Predation by Crown-of-Thorns Starfish,” infra.

12 See “Other Natural or Manmade Factors Affecting its Continued Existence (Criterion E): Human
Population Growth,” infra; “Other Natural or Manmade Factors Affecting its Continued Existence
(Criterion E): Anthropogenic Climate Change,” infra.
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hampering reef building activities.'' Ocean acidification threatens to halt reef building
entirely if the pH of the ocean becomes too low for corals to form the calcite skeletons
that form reefs, making repair and replacement of damaged or removed reef material
impossible.'” Finally, the synergistic effects of these multiple threats to coral habitat may
have a larger combined effect than would be expected from their additive impact alone."

While it is possible that at least some corals could survive the loss of reefs as
obscure invertebrates, many others will likely become “extinct, and the others are going
to be very, very rare.” Freeport News 2012, Exhibit 26 at 1, 2. This rarity and
vulnerability increases the likelihood of extinction for even those rare survivor corals in
the absence of reefs. Therefore, the impending loss of corals’ coral reef habitat increases
these species’ risk of extinction.

Human Population Growth and Resultant Pollution. As the human population
continues to grow, most, if not all, of the threats to corals will become more severe. In its
recent Status Review Report, NMFS said that:

The common root or driver of most, possibly all, [] threats [to corals] is
the number of humans populating the planet and the level of human
consumption of natural resources, both of which are increasing in most
areas around the globe. The combination of increasing numbers of humans
and their persistently rising per capita resource demands are directly
responsible for escalating atmospheric CO, buildup and associated
impacts, both direct (e.g., ocean warming, ocean acidification, and sea-
level rise) and indirect (influential in the increased prevalence of many
coral diseases, decreased ability of corals to deposit calcium carbonate
skeletons, increased energy for storms, and the potential of increased input
and resuspension of coastal sediments by changing precipitation patterns
or sea-level rise). Increased human population and consumption of natural
resources are also root causes for increases in fishing (particularly of
herbivores) at many locations around the globe, for massive inputs of
nutrients (eutrophication), toxic pollutants, and sediments into many
coastal waters, and for the spread of invasive species.

Status Review Report, Exhibit 40 at 19. NMFS also said that “[t]rends in human
population size and resource demands, []are the ultimate drivers of both global and local
threats [to corals].” Id. Therefore, NMFS recognizes that human population growth is the
main deciding factor in the likelihood of coral reef extinction. NMFS also recognizes that
human population is continuing to grow. NMFS’ own recent Status Review Report put
the total number of people by 2045-2050 at around 9 billion, and cited one source putting

' See “Other Natural or Manmade Factors Affecting its Continued Existence (Criterion E): Bleaching,”
infra; “Other Natural or Manmade Factors Affecting its Continued Existence (Criterion E): Sedimentation,’
infra.

12 See “Other Natural or Manmade Factors Affecting its Continued Existence (Criterion E): Ocean
Acidification,” infra.

" See “Other Natural or Manmade Factors Affecting its Continued Existence (Criterion E): Synergistic
Effects,” infra.
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that total at an even larger 10.6 billion. Id. at 20 (citations omitted). Therefore, NMFS
recognizes that the human population will grow and that this growth will increase the
pressures pushing corals towards extinction.

While the general human population has a substantial negative effect on coral
populations, human populations located near the coasts have an even stronger negative
impact. See id. at 19. This is very problematic because, worldwide, approximately 2.5
billion people already live within just 100 km of the coastline. See WRI 2011, Exhibit 41
at 21. By 2020, an astonishing 75% of the expanded human population is expected to live
within just 60 km of the coastline. Knip et al. 2010, Exhibit 42 at 2 (citation omitted).
This increasing concentration of people near the coasts means that the negative effect of
the general population increase recognized by NMFS will be compounded.

Impacts from population growth do not occur evenly. Increased economic growth
in coastal cities is a major cause of ocean habitat destruction. With growth comes an
increase in consumption and development. This is reflected in an increase in construction
projects, some of which occur on reef communities; dredging of harbors and shipping
channels; dumping of waste, run-off pollution and increased sedimentation; deforestation;
and increased tourism. As a result of these factors, the coasts around virtually all urban
areas are “beset by a pattern of pollution and over-development.” Hinrichsen Undated,
Exhibit 43 at 2. “Coastal urban areas dump increasing loads of toxic wastes into the sea.
In fact, waters around many coastal cities have turned into virtual cesspools, so thick with
pollution that virtually no marine life can survive.” Id. at 4.

This urban pollution is contributing to increasing “dead zones,” amongst other
things. These dead zones are areas where dissolved oxygen content is so low that no
marine life, apart from microorganisms, can survive. A 2007 study identified 200 of these
dead zones, which represents an increase of 51 such zones found just four years earlier.
Id. at 5. Worse yet, these dead zones are not only becoming more numerous, they are also
greatly expanding “due mainly to high nutrient pollution levels brought in by rivers and
streams and washed off coastal land.” Id. One striking example is that the Gulf of Mexico
dead zone, the world’s second largest, has now reached the size of the state of New
Jersey at 21,000 square kilometers. Id. These dead zones are known to result in
proliferation of macroalgae that can degrade and destry coral reefs. See Joyce 2000,
Exhibit 192 at 121, 122.

To make matter worse for corals, climate change is expected to further magnify
coastal pollution problems. For example, “[d]ue to water circulation and oceanic volume
changes, estuarine and coastal systems are predicted to experience . . . increased
eutrophication, hypoxia, and anoxia.” Roessig et al. 2004, Exhibit 29 at 258 (citations
omitted). “More intense rains wash more fertilizer and sewage into coastal waters, and
this runoff triggers algal blooms and consequent poisoning of fish and humans.” Id. at
269 (citation omitted).

Coral reefs have already been exhibiting significant levels of deterioration due to
anthropogenic impacts, and scientists believe that upwards of 70% of tropical and semi-
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tropical coral reefs, areas representing much of the range of the species Guardians are
petitioning, may be lost within the next 40 years. See Hinrichsen Undated, Exhibit 43 at
2; Compagno 2002, Exhibit 44 at 204. A current, shocking example of this decline is the
Caribbean, which had already experienced a four-fifths disappearance in coral reefs by
2003. See Hinrichsen Undated, Exhibit 43 at 2; Compagno 2002, Exhibit 44 at 204. As
human populations continue to grow and require more resources, humans will exert
further pressures on corals and significantly reduce the likelihood of their continued
existence.

Sedimentation. At least two petitioned species are located in areas that are
heavily impacted by either deforestation or mining activities, leading to increased
sedimentation and overall habitat degradation. See Status Review Report, Exhibit 40 at
53; IUCN (Cantharellus noumeae) 2012, Exhibit 6 at 4, 5 (mining sedimentation); [UCN
(Lithophyllon ranjithi) 2012, Exhibit 9 at 4, 5 (deforestation sedimentation). However,
the other petitioned species also face more generalized terrestrial sedimentation risks as
well. See, e.g., [IUCN (Hydnophora bonsai) 2012, Exhibit 7 at 5. “There are two basic
types of sediments that influence coral reefs: those that are terrestrially derived and those
that are generated in situ through erosion and the skeletal material of calcifying
organisms,” such as corals and mollusks. Status Review Report, Exhibit 40 at 53.
“Terrestrial sediments are[] likely to have greater impacts than marine sediments because
of their physical and chemical characteristics.” Id. For example, terrestrial sediments tend
to be darker in color than marine sediments, and consequently terrestrial sediments
reduce light more effectively than marine sediments when suspended in the water. Id.
Terrestrial sediments are also often associated with harmful organic compounds, heavy
metals, and harmful bacteria. Id.

“The most common direct effect of sediment is deposition on the coral surface, as
sediment settles out from the water column.” Id. Corals “can actively displace sediment
using ciliary action or mucus production.” Id. And while “[s]Jome coral species can
tolerate complete burial for several days . . . [i]f the corals are unsuccessful in removing
the sediments, they can become smothered and die.” Id. Sedimentation has been shown to
have a greater impact on smaller coral colonies, often causing total mortality of the
colony. Id.

Sedimentation also can induce “sublethal” effects in coral such as cellular and
structural disruptions, reduced tissue thickness, polyp swelling, zooxanthellae loss, and
excess mucus production. Id. at 54. Active sediment removal comes at an energetic cost,
while sediment suspended in the water column reduces the amount of light available to
the corals for photosynthesis and growth. Id. This combined shock both further stresses
the corals and restricts them to shallower waters than might otherwise be the case. Id.

Combined, the above sedimentation threats have already contributed to the
deterioration coral species populations and their coral reef habitats globally, severely
threatening the long-term growth and survival of many of the petitioned coral species.
See id. at 52.
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Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

Corals are subject to a number of commercial pressures, both intentional and
incidental, that are negatively impacting their continued existence. Corals are
intentionally removed from reefs for a variety of economic reasons including mining for
construction and calcium and harvesting for jewelry, curios, marine aquaria, and medical
uses. CRA 2005, Exhibit 27 at 1. There is clear evidence that many of the “endangered”
and “critically endangered” corals listed in this Petition are experiencing this type of
damaging exploitation.'

The amount of coral subject to removal is immense. “According to the [Convention
on International Trade in Endangered Species’ (“CITES”)] database, in 1996, permitted
coral exports produced 2.5 million pieces of live coral, 739 tons (670,000 kg) of raw
coral, and 31,000 colonies of black coral.” CRA 2005, Exhibit 27 at 2. Of this amount,
about 3,000 tons of coral is exported for use in aquariums. Id. “According to CITES, the
United States is the largest importer of live coral and reef rock, bringing in more than
80% of the live-coral trade (more than 400,000 pieces a year).” Id. One limitation with
these figures is that, though impressive themselves, they are likely under-representative
of actual coral exploitation. This is because CITES can only track permitted exports and
imports, so both those corals that are exported or imported illegally and those that are
removed from reefs but kept within the country of origin are not counted towards the
previous totals. See id.; “The Inadequacy of Existing Regulatory Mechanisms (Criterion
D): CITES,” infra. Since the United States is such a large importer of coral products,
inclusion of the petitioned corals under the ESA would be very beneficial in halting this
driver of coral extinction.

Corals are also incidentally harmed by a variety of human practices driven by
commercial aspirations. Activities that incidentally harm corals include dynamite fishing,
chemical fishing, and human recreation and tourism activities. See, e.g., [UCN (Acropora
roseni) 2012, Exhibit 1 at 5. These commercial activities are having negative impacts on
many of the petitioned corals and are contributing to the likelihood that they will become
extinct.

Disease or Predation (Criterion C):
Coral Disease. Coral disease is having huge negative impacts on many of the

petitioned coral species. The fact that coral disease is so devastating in the Indo-Pacific is
very problematic for the petitioned species because nearly all of them live in this

' See IUCN (Acropora suharsonoi) 2012, Exhibit 2 at 5, 6 (aquarium trade); [UCN (Alveopora excelsa)
2012, Exhibit 3 at 5 (aquariums and the curio trade); [IUCN (Alveopora minuta) 2012, Exhibit 4 at 5
(aquariums and curio trade); IUCN (Lobophyllia serratus) 2012, Exhibit 10 at 3, 5, 6 (likely collected for
the aquarium trade under a different name); IUCN (Millepora boschmai) 2012, Exhibit 11 at 5 (curio and
jewelry trade); IUCN (Millepora striata) 2012, Exhibit 12 at 5 (curio and jewelry trade); IUCN (Pectinia
maxima) Exhibit 15 at 3, 5, 6 (aquarium trade); IUCN (Porites desilveri) 2012, Exhibit 17 at 3, 5, 6
(aquarium trade); IUCN (Porites eridani) 2012, Exhibit 18 at 3, 5, 6 (aquarium trade); [IUCN (Porites
ornata) 2012, Exhibit 19 at 3, 5, 6 (aquarium trade).
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region."”

Coral diseases were first reported from the [Indo-Pacific] and Red Sea in
the late 1970s . . . In the mid to late 1990s, several new diseases emerged
[], but these and other diseases were restricted to a few countries. [Indo-
Pacific] diseases appear to be exhibiting a rapid expansion in range and in
the types of disease since 2000. This includes reports from new regions
that were previously unaffected [], a higher percentage of reefs in certain
locations (e.g., Great Barrier Reef Australia) with diseases, an increasing
incidence of diseases, and an emergence of several new conditions (fungal
disease, [white syndrome, brown band disease, pink line syndrome]).

Bruckner Undated, Exhibit 28 at 91. While this shows severe and growing risk to all of
the petitioned species living in the Indo-Pacific, several of the petitioned species are
members of the fast-growing Acroporidae and Pocilloporidae families and are “affected
by the largest number of diseases and are observed with disease more frequently than all
other species.” See [UCN (Acropora roseni) 2012, Exhibit 1 (family Acroporidae); [IUCN
(Acropora suharsonoi) 2012, Exhibit 2 (family Acroporidae); [IUCN (Pocillopora
fungiformis) 2012, Exhibit 16 (family Pocilloporidae).

Even those petitioned corals that do not live in the Indo-Pacific are far from safe.
Of the three species that do not live in the Indo-Pacific, Millepora striata lives in the
Caribbean, which has come to be known “as a ‘hot spot’ for coral diseases, due to the
rapid spread, wide distribution, expanding host ranges, and increased virulence of these
diseases;” Siderastrea glynni is potentially extinct in the wild after a 1997-98 catastrophic
bleaching event likely exacerbated by global warming; and Rhizopsammia wellingtoni
has not been seen since 2000 and is now possibly extinct. See [UCN (Millepora striata)
2012, Exhibit 12 at 4; IUCN (Siderastrea glynni) 2012, Exhibit 21 at 5; [UCN
(Rhizopsammia wellingtoni) 2012, Exhibit 20 at 4.

Unfortunately, climate change may exacerbate many coral diseases and other
infections. Certain coral diseases, harmful bacteria, and fungi that harm corals may
become more prevalent due to climate change and cause further damage.

1> See IUCN (Acropora roseni) 2012, Exhibit 1 at 4 (Indian Ocean); IUCN (Acropora suharsonoi) 2012,
Exhibit 2 at 4 (occurs in Indian Ocean); IUCN (Alveopora excelsa) 2012, Exhibit 3 at 4 (IndoPacific);
IUCN (Alveopora minuta) 2012, Exhibit 4 at 4; IUCN (Cantharellus noumeae) 2012, Exhibit 5 at 4
(endemic to New Caledonia); IUCN (Ctenella chagius) 2012, Exhibit 6 at 4 (Indian Ocean); IUCN
(Hydnophora bonsai) 2012, Exhibit 7 at 4 (Pacific); IUCN (Isopora togianensis) 2012, Exhibit 8 at 3
(restricted to central IndoPacific); IUCN (Lithophyllon ranjithi) 2012, Exhibit 9 at 4 (northeast Borneo);
IUCN (Lobophyllia serratus) 2012, Exhibit 10 at 4 (IndoPacific); [UCN (Millepora boschmai) 2012,
Exhibit 11 at 3-4 (possibly Indonesia); IUCN (Montipora setosa) 2012, Exhibit 13 at 4 (IndoPacific); IUCN
(Parasimplastrea sheppardi) 2012, Exhibit 14 at 4 (Indo-Pacific); IUCN (Pectinia maxima) 2012, Exhibit 15
at 4 (Indo-Pacific); IUCN (Pocillopora fungiformis) 2012, Exhibit 16 at 4 (Indian Ocean); IUCN (Porites
desilveri) 2012, Exhibit 17 at 4 (Indian Ocean); IUCN (Porites eridani) 2012, Exhibit 18 at 4 (Indo-
Pacific); IUCN (Porites ornata) 2012, Exhibit 19 at 4 (Indo-Pacific); IUCN (Stylophora madagascarensis)
2012, Exhibit 22 at 4 (Indian Ocean); but see [IUCN (Millepora striata) 2012, Exhibit 12 at 4 (Caribbean);
IUCN (Siderastrea glynni) 2012, Exhibit 21 at 4 (Pacific, but near Panama); [IUCN (Rhizopsammia
wellingtoni) 2012, Exhibit 20 at 4 (Galapagos Archipelago).
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Three coral pathogens (Aspergillus sydowii, Vibrio shiloi, and Black Band
Disease) grow well at temperatures close to or exceeding probable host
optima, suggesting that their population sizes would increase in warmer
waters. Certain bacteria (e.g., V. shiloi) cause bleaching of certain coral
species . . . while fungi grow optimally at temperatures that coincide with
thermal stress and bleaching in corals. This may lead to a co-occurrence of
bleaching and infection . . . [T]he leftover dead coral surfaces can become
colonized by macroalage, which support the proliferation of toxic
dinoflagellates.

Roessig et al. 2004, Exhibit 29 at 269 (internal citations omitted). Mass blooms of such
dinoflagellates can cause destructive effects including toxic red tides. Latz Laboratory
Undated, Exhibit 30 at 2. Also, co-occurrence of bleaching followed by coral disease has
already been seen in 2005 when unprecedented high water temperatures caused massive
bleaching in the U.S. Virgin Islands and the Florida Keys followed soon after by coral
disease. See Karl et al. 2009 Exhibit 31 at 84. Therefore, increased ocean temperatures
mean a plethora of increased threats to corals and the coral reef ecosystems that depend
on them.

Predation by Crown-of-Thorns Starfish. Crown-of-thorns starfish can have
very negative effects on coral colonies and have been seen preferentially feeding on at
least three of the petitioned species of corals. See Oceana Undated, Exhibit 32 at 1; [IUCN
(Acropora roseni) 2012, Exhibit 1 at 3, 5; [UCN (Acropora suharsonoi) 2012, Exhibit 2 at
3, 5; IUCN (Montipora setosa) 2012, Exhibit 13 at 3, 5. The crown-of-thorns starfish can
grow to a massive 20 inches in diameter and lives on coral reefs in the tropical waters of
the Indian and Pacific oceans. Oceana Undated, Exhibit 32 at 1. These starfish feed on
corals by turning their stomachs out through their mouth and digesting the corals’ living
tissue, leaving behind pure white coral skeletons. Id. Occasional population explosions of
these starfish have decimated large areas of the Great Barrier Reef in Australia and the
western Pacific reefs. Id. These plagues appear to be human-caused, probably brought on
by overfishing of the few mollusks and fish that can eat the starfish given its formidable
covering of long, venomous spines. Id. Attempts in some areas to control the starfish’s
numbers by poisoning or removing them have been met with only limited success. Id. If
overfishing continues - or likely increases as the human population both generally and at
the coasts continues to explode - the continuing absence of effective control mechanisms
keeping the crown-of-thorns starfish’s numbers in check will increase the threat of
predation on listed corals. '

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):
While a number of regulatory mechanisms exist to protect the petitioned species

of corals, none have been effective at removing these species from the [IUCN’s “critically
endangered” or “endangered” species lists. Furthermore, as a result of these inadequate

16 See “Other Natural or Manmade Factors Affecting its Continued Existence (Criterion E): Human
Population Growth,” infra.
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regulatory mechanisms, only one of the petitioned coral species is characterized as
having a stable population by the [IUCN, and this is only because every existing colony
was brought to the Smithsonian Tropical Research Institute after having been found in a
bleached and very unhealthy state. None of the petitioned coral species is characterized as
having an increasing population.'” Therefore, the existing regulatory mechanisms have
proven inadequate in protecting these species and they should receive ESA protections.

CITES. CITES is an international agreement with 176 parties, including the
United States, that aims to ensure that international trade in wild plants and animals does
not threaten their existence. See CITES Undated 1, Exhibit 33 entire; CITES Undated 2,
Exhibit 34 at 1. However, it has thus far proven to be insufficient. Although all corals are
listed on CITES Appendix II and non-scleractinian corals are listed under both CITES
Appendix I and II, all of the species of corals listed in this Petition, including several non-
scleractinian species, are still considered “endangered” or “critically endangered” by the
TUCN and none of them has an increasing population. See, e.g., [UCN (Porites ornata)
2012, Exhibit 19 at 3, 5 (scleractinian, “endangered”); IUCN (Millepora Boschmai) 2012,
Exhibit 11 at 3, 6 (non-scleractinian, “critically endangered”); FN 17 (listing population
statuses for all petitioned coral species).

CITES only applies to international trade in endangered species. See CITES
Undated 2, Exhibit 34 at 1. This level of protection is insufficient because, although it
may provide some level of benefit to those species which are subject to international
trade, those species which are not traded do not necessarily benefit from CITES listing.
CITES’ focus is too narrow to protect corals from the many other threats that they face
including habitat loss and destruction, disease, predation, and climate change impacts.
CITES can only potentially offer real protection from threats arising under ESA Criterion
B, Overutilization for Commercial, Recreational, Scientific, or Educational Purposes.
CITES’ protections are only partial even for these threats, however, as it doesn’t address
activities such as dynamite and chemical fishing that can harm corals, harmful recreation,
and other negative overutilization impacts that do not involve trading in the species. Also,
CITES, while very inclusive, does not cover every nation. See CITES Undated 1, Exhibit
33 entire. Therefore, the protections offered by CITES are not universal. This lack of

17 See IUCN (Siderastrea glynni) 2012, Exhibit 21 at 4 (Stable, with only known existing colonies living in
Smithsonian Tropical Research Institute aquaria after being found in bleached and unhealthy state); but see
TUCN (Acropora roseni) 2012, Exhibit 1 at 4 (Decreasing); IUCN (Acropora suharsonoi) 2012, Exhibit 2 at
4 (Decreasing); IUCN (Alveopora excelsa) 2012, Exhibit 3 at 4 (Unknown); IUCN (Alveopora minuta)
2012, Exhibit 4 at 4 (Unknown); IUCN (Cantharellus noumeae) 2012, Exhibit 5 at 4 (Unknown); IUCN
(Ctenella chagius) 2012, Exhibit 6 at 4 (Decreasing); IUCN (Hydnophora bonsai) 2012, Exhibit 7 at 4
(Unknown); IUCN (Isopora togianensis) 2012, Exhibit 8 at 4 (Decreasing); IUCN (Lithophyllon ranjithi)
2012, Exhibit 9 at 4 (Unknown); IUCN (Lobophyllia serratus) 2012, Exhibit 10 at 4 (Unknown); [IUCN
(Millepora boschmai) 2012, Exhibit 11 at 5 (Unknown); IUCN (Millepora striata) 2012, Exhibit 12 at 4
(Decreasing); [IUCN (Montipora setosa) 2012, Exhibit 13 at 4 (Decreasing); [IUCN (Parasimplastrea
sheppardi) 2012, Exhibit 14 at 4 (Decreasing); [IUCN (Pectinia maxima) 2012, Exhibit 15 at 4 (Unknown);
TUCN (Pocillopora fungiformis) 2012, Exhibit 16 at 4 (Unknown); IUCN (Porites desilveri) 2012, Exhibit
17 at 4 (Unknown); IUCN (Porites eridani) 2012, Exhibit 18 at 4 (Unknown); IUCN (Porites ornata) 2012,
Exhibit 19 at 4 (Unknown); IUCN (Rhizopsammia wellingtoni) 2012, Exhibit 20 at 4 (Decreasing); IUCN
(Stylophora madagascarensis) 2012, Exhibit 22 at 4 (Unknown); IUCN (Tubastraea floreana) 2012, Exhibit
23 at 4 (Decreasing).
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universal applicability undercuts the effectiveness of the measures taken by allowing
covered species to be transferred from or through a non-party country thus avoiding the
export restrictions Appendix II species are subject to. See CITES Undated 3, Exhibit 35
at 3. This is problematic because, even in nations that are parties to CITES, the mere
possession of a listed species is not illegal. Therefore, corals can be removed from the
oceans and kept by collectors domestically without CITES’ requirements even being
implicated. Furthermore, even in those countries covered by CITES, once a specimen has
been smuggled into a country it would be very difficult to ascertain if it had come there
illegally. CITES essentially just adds a level of protection as species enter or exit the
borders of party countries in international trade.

NMEFS acknowledged the unsatisfactory effect of even restrictive Appendix I
listings in its determination for the listing of the largetooth sawfish under the ESA, when
it stated that illegal foreign trade of the sawfish continued “in spite of the CITES listing
and national laws, due to lack of enforcement.” See 76 Fed. Reg. 40822 (July 12, 2011),
Exhibit 36 at 40832; NOAA Undated at 3, Exhibit 37; see also, e.g., [UCN (Millepora
boschmai) 2012, Exhibit 11 at 6. While CITES listing is important and represents a clear
recognition by the international community that the species are threatened and must be
protected, this protection is not sufficient, and the petitioned coral species should be
offered the further protections of the ESA.

Indonesian Limit on Catches of Porites and Montipora. Indonesia has imposed
a catch quota on the genus Porites, of which the petitioned species Porites eridani and
Porites ornata are members. See IUCN (Porites eridani) 2012, Exhibit 18 at 5; [IUCN
(Porites ornata) 2012, Exhibit 19 at 5. This quota was set at 55,500 per year. See [UCN
(Porites eridani) 2012, Exhibit 18 at 5; [UCN (Porites ornata) 2012, Exhibit 19 at 5.
However, both Porites eridani and Porites ornata are still listed as “endangered” by the
TUCN. See IUCN (Porites eridani) 2012, Exhibit 18 at 3; IUCN (Porites ornata) 2012,
Exhibit 19 at 3. Indonesia has also set an export quota for all species of the genus
Montipora, of which the petitioned Montipora setosa is a member. [UCN (Montipora
setosa) 2012, Exhibit 13 at 5. This quota was set at 19,200 pieces even though Montipora
setosa is also listed as “endangered” by the IUCN. Id. at 3, 5.

While catch quotas are necessary to ensure that species that have not yet become
“endangered” are not harvested in unsustainable numbers, they are inappropriate
measures for species that have already become “endangered.” By listing a species as
“endangered,” IUCN is saying that the species is facing threats to its existence that create
a “very high risk of extinction in the wild.” IUCN Undated, Exhibit 38 at 17-20. If a
species is facing a “very high risk of extinction in the wild,” then the catch quota for that
species should be set at zero. These types of half-measures are inappropriate to halt
species extinctions, and this is why the more restrictive prohibitions represented by ESA
protection are desperately needed for these species.
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Marine Protected Areas (“MPAs”). Many of the petitioned species of corals
have at least part of their range in MPAs.'® MPAs are a protective designation for marine
areas worldwide. However, they represent a relatively small area of the marine
environment. For example, as of 2007, only 0.65% of the world’s oceans and 1.6% of the
total marine area within national Exclusive Economic Zones were protected within
approximately 5,000 MPAs worldwide. See IUCN 2008, Exhibit 39 at 11. These MPAs
collectively encompass 2.58 million square kilometers. Id. However, designated “no-take
areas” (areas where extractive uses are prohibited) collectively encompass only 0.08% of
the world’s oceans and 0.2% of the total marine area under national jurisdiction. Id. Of
these MPAs, approximately 980 contain coral reef ecosystems. Mora et. al 2006, Exhibit
174 at 1750. However, only 27 percent of reefs are within MPAs, many of which are
only partially effective. See Figure 2, infra.

Reefs in MPAs rated as effective 6%

Reefs in MPAs rated
as partially effective 13%

E Reefs in MPAs rated
as not effective 4%

Reefs in MPAs under an
unknown level of management
4%

Reefs outside of
MPAs 73%

Note: The global area of coral reefs is 250,000 sq km (which represents 100% on this chart),
of which 67,350 sq km (27%) is inside MPAs.

Figure 2: Coral Reefs by MPA Coverage and Effectiveness Level.
Source: Burke et al. 2011, Exhibit 41 at 6.

Creation of MPAs is clearly a good thing from a conservation standpoint.
However, their effectiveness in protecting corals is debatable and incomplete. While

'8 See IUCN (Acropora roseni) 2012, Exhibit 1 at 6; [IUCN (Acropora suharsonoi) 2012, Exhibit 2 at 6;
ITUCN (Alveopora excelsa) 2012, Exhibit 3 at 5; [UCN (Alveopora minuta) 2012, Exhibit 4 at 5; ITUCN
(Cantharellus noumeae) 2012, Exhibit 5 at 5; IUCN (Ctenella chagius) 2012, Exhibit 6 at 5; ITUCN
(Hydnophora bonsai) 2012, Exhibit 7 at 5; IUCN (Isopora togianensis) 2012, Exhibit 8 at 6; IUCN
(Lithophyllon ranjithi) 2012, Exhibit 9 at 5; IUCN (Lobophyllia serratus) 2012, Exhibit 10 at 5; IUCN
(Millepora boschmai) 2012, Exhibit 11 at 6; IUCN (Millepora striata) 2012, Exhibit 12 at 5; [UCN
(Montipora setosa) 2012, Exhibit 13 at 6; [IUCN (Parasimplastrea sheppardi) 2012, Exhibit 14 at 5; IUCN
(Pectinia maxima) 2012, Exhibit 15 at 6; IUCN (Pocillopora fungiformis) 2012, Exhibit 16 at 5; ITUCN
(Porites desilveri) 2012, Exhibit 17 at 5; [TUCN (Porites eridani) 2012, Exhibit 18 at 5; [TUCN (Porites
ornata) 2012, Exhibit 19 at 5; [UCN (Rhizopsammia wellingtoni) 2012, Exhibit 20 at 5; IUCN (Stylophora
madagascarensis) 2012, Exhibit 22 at 5; IUCN (Tubastraea floreana) 2012, Exhibit 23 at 5.
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more MPAs are designated every year, the conservation value of MPAs has so far been
severely limited by uneven global distribution, poor management, and weak enforcement.
See IUCN 2008, Exhibit 39 at 11, 97-110. While designating MPAs is crucial to prevent
some forms of direct human impact to corals, they cannot protect them from long-term
global threats (such as those arising from anthropogenic climate change). Also, since not
all of the petitioned species are protected in existing MPAs; some of the protected areas
that do support petitioned corals are likely not designated as more restrictive no-take
areas; and, of the species protected in existent MPAs, many petitioned species are
protected by MPAs in only a portion of their range, these MPAs do not represent
sufficient protection for species at high risk of extinction. ESA listing for the petitioned
species would provide complimentary protection for all of the petitioned species having
some or all of their range in MPAs and would extend that protection throughout their
ranges. It would also serve to protect those species that are currently not protected within
any MPAs. Therefore, these species should be listed as “threatened” or “endangered”
under the ESA.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

The manmade factors affecting these corals’ continued existence are staggering.
“In general, the major threat to corals is global [anthropogenic] climate change, in
particular, temperature extremes leading to bleaching and increased susceptibility to
disease, increased severity of ENSO events'® and storms, and ocean acidification.” See,
e.g., [IUCN (Acropora suharsonoi) 2012, Exhibit 2 at 5. “Corals [additionally] face a host
of [other] challenges associated with human activities such as poorly regulated tourism,
destructive fishing, and pollution, in addition to climate change-related stresses.” Karl et
al 2009, Exhibit 31 at 84. In discussing the proximate threats to coral, NMFS said in its
recent report entitled “Status Review Report of 82 Candidate Coral Species Petitioned
Under the U.S. Endangered Species Act” (“Status Review Report™) that “[t]he ultimate
factor for each of these proximate threats, excepting natural physical damage and changes
in insolation, is growth in human population and consumption of natural resources.”
Status Review Report, Exhibit 40 at 86. This was accompanied by the following chart
listing the most prominent threats to corals, ordered by NMFS’ estimate of the threat’s
importance for extinction risk.

' El Nifio-Southern Oscillation, or ENSO, is a “quasi-periodic shift in the distribution of heat across the
tropical Pacific.” Earth Gauge Undated, Exhibit 47 at 1. The Southern Oscillation refers to “the periodic
shift in atmospheric pressure differences between Tabhiti (in the southeastern Pacific) and Darwin Australia
(near Indonesia).” Id. El Nifio causes the Southern Oscillation to essentially stop functioning causing warm
waters to cover all or most of the tropical Pacific. Id. at 2. While the cold phase, La Nifia, corresponds to
abnormally cool eastern tropical Pacific temperatures. Id.
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Section | Scale | Proximate Threat Importance

3.2.1 Global | Ocean Warming High

33.2 Local | Disease High

322 Global | Ocean Acidification Med-High
334 Local | Reef Fishing—Trophic Effects Medium

33.1 Local | Sedimentation Low-Medium
33.1 Local | Nutrients Low-Medium
323 Global | Sea-Level Rise Low-Medium
33.1 Local | Toxins Low

324 Global | Changing Ocean Circulation Low

3.2.5 Global | Changing Storm Tracks/Intensities | Low

333 Local | Predation Low

335 Local | Reef Fishing—Habitat Impacts Low
/Destructive Fishing Practices

3.3.6 Local | Ornamental Trade Low

33.7 Local | Natural Physical Damage Low

33.8 Local | Human-induced Physical Damage | Negligible-Low
339 Local | Aquatic Invasive Species Negligible-Low
33.1 Local | Salinity Negligible

3.2.6 Local | African/Asian Dust Negligible

3.2.7 Global | Changes in Insolation Probably Negligible

Figure 3: NMFS Ranking of Threats to Coral Existence
Source: Status Review Report, Exhibit 40 at 86.

Most, or likely all, of the threats cited by NMFS in the above chart are either a
direct result of human exploitation or are exacerbated by human impacts, most notably
anthropogenic climate change. Id. at 19. Several of the factors cited as having the highest
level of importance will be addressed below and in the individual species accounts that
follow.

Anthropogenic Climate Change. Climate change will only be partially discussed
as its own threat because, while rising ocean temperatures threaten to render coral habitat
unsuitable, climate change also serves to exacerbate many of the other, more specific
threats to corals as well. Therefore, climate change will be discussed where it also
interacts with other threats, and those threats are not limited to exacerbating the effects of
human-caused pollution as discussed above. As global climate change progresses, corals’
environment will continue to deteriorate, thus increasing the pressures they face.

“Ultimately the only clear solution to this threat will be a concerted and
successful global effort to reduce atmospheric greenhouse gas emissions and to stabilize
atmospheric concentrations [of those gases] somewhere around or below current levels.”
WRI 2011, Exhibit 41 at 31. So far, the U.S. has not been part of this solution. FWS
acknowledges this shortcoming in its “warranted but precluded” finding for the meltwater
lednian stonefly, which is primarily threatened by climate change:

The United States is only now beginning to address global climate change
through the regulatory process (e.g., Clean Air Act). We have no
information on what regulations may eventually be adopted, and when
implemented, if they would address the changes in meltwater lednian
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stonefly habitat that are likely to occur in the foreseeable future.
Consequently, we conclude that existing regulatory mechanisms are not
adequate to address the threat of habitat loss and modification resulting
from the environmental changes due to climate change to the meltwater
lednian stonefly in the foreseeable future.

76 Fed. Reg. 18684 (April 5, 2011), Exhibit 45 at 18694. With global temperatures
already rising, no imminent solution to global climate change, and the negative effects on
corals that the lack of such a solution entails, climate change represents a significant
manmade threat to these corals’ continued existence.

Bleaching. “Corals are, quite obviously, central to coral reef ecosystems,” and
vice versa. See Hoegh-Guldberg 2006, Exhibit 25 at 3. Corals are essentially small
marine animals that host symbiotic algae, which help nourish the animals and give the
corals their color. Karl et al. 2009, Exhibit 31 at 84. “Coral bleaching occurs when the
photosynthetic symbionts of corals (zooxanthellae) become increasingly vulnerable to
damage by light at higher than normal temperatures. The resulting damage leads to the
expulsion of these important organisms from the coral host. Corals tend to die in great
numbers immediately following coral bleaching events, which may stretch across
thousands of square kilometers of ocean.” Hoegh-Guldberg 2006, Exhibit 25, Executive
Summary. These bleaching events have been increasing both in terms of intensity and
extent due to worldwide anthropogenic climate increases and will continue to cause
severe damage to corals and coral reefs. Id. Thus far, these events have led to the death or
severe damage of about one-third of the world’s corals. Karl et al. 2009, Exhibit 31 at 84.

Photo: Bleached Coral
Source: http://oceanservice.noaa.gov/facts/coral_bleach.html

Many of the petitioned corals are physiologically optimized to their local long-
term seasonal variations in temperatures and an increase of only 1° C — 2° C above the
normal local seasonal maximum can induce bleaching. See Status Review Report,
Exhibit 40 at 31. While some coral species are relatively resistant to the effects of
bleaching, “there is general agreement that thermal stress has led to accelerated bleaching
and mass mortality during the past 25 years.” Id. Based on NOAA’s own data, a recent
analysis of global thermal stress and reported coral bleaching events for the 10-year
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period from 1998 to 2007 shows that bleaching is a widespread threat that has already
had significant effects on most coral reefs around the world. In particular, the Indian
Ocean, home of many of the petitioned species, recently experienced an extensive mass
bleaching in 2010, halting and potentially reversing recovery from the 1998 mass
bleaching in the same region. Id.
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Figure 4: Global Map of Reef Areas Affected by Thermal Stress From 1998-2007
Source: Status Review Report, Exhibit 40 at 31.

The rapidity of the 2010 mass coral bleaching following previous bleaching
events raises the likelihood that anthropogenic climate change has already passed the
point at which mass bleaching events will begin to happen too frequently for reefs to
recover. Id. The accelerating frequency of bleaching events and the slow recovery rate of
coral species are thus likely to result in significant mortality rates and reef decline in
general. Id. at 32. Even though corals do have some capacity to adapt to rising
temperatures, they are unlikely to be able to adapt sufficiently to prevent further
widespread bleaching and mortality. Id. Furthermore, this threat is not limited to the
Indian Ocean, as widespread thermal stress resulting in coral bleaching has been
documented in various parts of the world during the years 1983, 1987, 1995, 1998, and
2005. 1d.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species in the Indo-Pacific and elsewhere. See id. at 52. Most
of the petitioned coral species are particularly susceptible to bleaching.*’ This means that
they will be disproportionately affected by increasing frequency and duration of these

2 See ITUCN (Acropora roseni) 2012, Exhibit 1 at 3, 4, 5; ITUCN (Acropora suharsonoi) 2012, Exhibit 2 at
5; IUCN (Alveopora excelsa) 2012, Exhibit 3 at 3, 4, 5; IUCN (Alveopora minuta) 2012, Exhibit 4 at
5; IUCN (Ctenella chagius) 2012, Exhibit 6 at 3, 4, 5; IUCN (Hydnophora bonsai) 2012, Exhibit 7 at
4, 5; TUCN (Isopora togianensis) 2012, Exhibit 8 at 3, 4, 5; [IUCN (Lobophyllia serratus) 2012, Exhibit
10 at 3, 4, 5; IUCN (Millepora boschmai) 2012, Exhibit 11 at 4, 5; [IUCN (Millepora striata) 2012, Exhibit
12 at 3, 4, 5; IUCN (Montipora setosa) 2012, Exhibit 13 at 3, 4, 5; [IUCN (Parasimplastrea sheppardi) 2012,
Exhibit 14 at 3, 4, 5; [IUCN (Pectinia maxima) 2012, Exhibit 15 at 3, 4, 5; [IUCN (Pocillopora fungiformis)
2012, Exhibit 16 at 3, 4, 5; IUCN (Porites desilveri) 2012, Exhibit 17 at 4; IUCN (Porites eridani) 2012,
Exhibit 18 at 4; [UCN (Porites ornata) 2012, Exhibit 19 at 3, 4, 5; IUCN (Siderastrea glynni) 2012, Exhibit
21 at4, 5.
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bleaching events. Since they are already considered “endangered” or “critically
endangered,” this threat represents a serious threat to their continued existence.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels.
Status Review Report, Exhibit 40 at 25. Following the Industrial Revolution,
“[aJtmospheric CO; has increased rapidly from its preindustrial level of 280 ppm to over
390 ppm.” Id. This dramatic increase in CO, levels has not only warmed the planet
significantly but is also changing ocean chemistry, through acidification. Id.
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Figure 5: Projected Changes in Ocean Chemistry From Increased Atmospheric CO,
Source: Status Review Report, Exhibit 40 at 36.

As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO, in the ocean. Id. An important result of this increase
in oceanic CO; levels is a reduction in the overall pH balance of the ocean (acidification),
which in turn has several important, negative effects on corals and the reefs they build
and inhabit. See generally id. § 3.2.3. So far, “[a]bout one-third of the carbon dioxide
emitted by human activities has been absorbed by the ocean, resulting in a decrease in the
ocean’s pH.” Karl et al. 2009, Exhibit 31 at 151. “The effects [of this pH decrease] on
reef-building corals are likely to be particularly severe during this century. Coral
calcification rates are likely to decline by more than 30 percent under a doubling of
atmospheric carbon dioxide concentrations, with erosion outpacing reef formation at even
lower concentrations. In addition, the reduction in pH also affects photosynthesis,
growth, and reproduction.” Id.

First among the adverse consequences of oceanic acidification is a reduction in
the ability of corals to create the calcite crystals that form their skeletons and ultimately
the reefs they live on. Status Review Report, Exhibit 40 at 40. One study showed a
decrease in calcification rates in branching corals of 11% to as high as 37%. Id. This
decline in calcification rates is expected to increase as CO, emissions also increase over
the next century. Id.
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Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral
reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.

Ocean acidification will hamper, and potentially eventually halt, calcification of
reef building corals if ocean pH continues to drop as predicted. There is no indication that
emissions of CO, will be reduced sufficiently and therefore, this eventuality becomes
more and more likely as time goes on. Lack of calcification will mean corals cannot form
the calcite crystals that make up their skeletons and the reefs they live on, hampering
colony formation and eventually resulting in destroyed coral reef habitat the corals will
have no way of rebuilding. As a result of these threats, ocean acidification represents a
severe threat to the petitioned corals’ continued existence.

Synergistic Effects. The synergistic effects of aforementioned threats could
conspire to cause the extinction of the petitioned coral species. “Like interactions within
species assemblages, synergies among stressors form self-reinforcing mechanisms that
hasten the dynamics of extinction.” Brook et al. 2008, Exhibit 46 at 457 (internal
citations omitted). The combination of threats to the petitioned corals and their habitat
could cause a greater and faster reduction in the remaining population than might be
expected from simply the additive impacts of the threats. “[H]abitat loss can cause some
extinctions directly by removing all individuals over a short period of time, but it can also
be indirectly responsible for lagged extinctions by facilitating invasions, improving
hunter access, eliminating prey, altering biophysical conditions and increasing inbreeding
depression. Together, these interacting and self-reinforcing systematic and stochastic
processes play a dominant role in driving the dynamics of population trajectories as
extinction is approached.” Id. at 453 (internal citations omitted). Since all of the
petitioned coral species face a multitude of threats it is likely that the synergistic effects
of those threats will cause extinction pressure greater than their additive impact alone. As
such, the synergistic effects of the aforementioned threats represent yet another reason
why these species should be extended ESA protections.
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INDIVIDUAL CORAL SPECIES ACCOUNTS

(1) Scientific Name: Acropora roseni

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: This species of coral is found in the southwest Indian Ocean. Including Mauritius
and Madagascar. [UCN (Acropora roseni) 2012, Exhibit 1 at 4. Acropora roseni is found
in a restricted range and is uncommon. Id.

Habitat and Ecology: This species occurs in shallow, tropical reef environments from 3-
12 meters in depth. It is found on upper reef slopes exposed to strong wave action. “The
age of first maturity of most reef building corals is typically three to eight years,” and,
therefore, that is the estimated age of first maturity for Acropora roseni. 1d. at 4-5 (citing
Wallace 1999).

Population Status: There is no species-specific population information available for this
species. Id. at 4. However, there is evidence that overall coral reef habitat has declined,
and this is used as a proxy for population decline for this species. Id. This species is
particularly susceptible to bleaching, disease, and other threats and therefore population
decline is based on both the percentage of destroyed reefs and critical reefs that are likely
to be destroyed within 20 years. Id. (citing Wilkinson 2004). It is assumed that most, if
not all, mature individuals will be removed from a destroyed reef and that on average the
number of individuals on reefs is equal across its range. 1d.

Population Trend: Decreasing. Id.
Known Threats/Listing Criteria
All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this

individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Acropora roseni is estimated to experience habitat degradation and loss of 58%

over the next 30 years. Id. at 4. This represents a serious threat to their continued
existence.
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Disease or Predation (Criterion C):

Coral Disease. Members of this genus have a low resistance and low tolerance to
bleaching and disease, and are slow to recover from such problems. Id. at 5. “Coral
disease has emerged as a serious threat to coral reefs worldwide and a major cause of reef
deterioration.” Id. (citing Weil et al. 2006). “The numbers of diseases and coral species
affected, as well as the distribution of diseases have all increased dramatically within the
last decade.” Id. (citing Porter et al. 2001; Green & Bruckner 2000; Sutherland et al.
2004; Weil 2004). Coral disease has resulted in significant losses of coral cover and has
been implicated in the dramatic decline of acroporids in the Indio-Pacific. Id.

Similarly, according to a recent report by NMFS entitled “Status Review Report
of 82 Candidate Coral Species Petitioned Under the U.S. Endangered Species Act,” coral
disease has a synergistic relationship with increasing water temperatures and its
concomitant effects, especially bleaching, with disease outbreaks often either
accompanying or immediately following bleaching events. Status Review Report, Exhibit
40 at 34. This relationship is most likely the result of higher than normal summer
temperatures that increase pathogen virulence while decreasing the coral’s resistance by
reducing the antibiotic activity of the host coral’s microbial flora. Id. Combined with the
increased frequency of bleaching events, disease is a major threat to the long-term
survival of Acropora roseni. See id.; IUCN (Acropora roseni) 2012, Exhibit 1 at 5.

Predation by Crown-of-Thorns Starfish. Additionally, Acanthaster planci, the
crown-of-thorns starfish, has been observed preferentially preying upon corals of the
genus Acropora. IUCN (Acropora roseni) 2012, Exhibit 1 at 3, 5 (citing Colgan 1987).
Crown-of-thorns starfish are found throughout the Pacific and Indian Oceans, and the
Red Sea. Id. at 5. These starfish are voracious predators of reef-building corals, with a
preference for branching and tubular corals like Acropora roseni. 1d. Populations of the
crown-of-thorns starfish have greatly increased since the 1970s and have been known to
wipe out large areas of coral reef habitat. Id. Increased breakouts of crown-of-thorns
starfish have become a major threat, and have contributed to the overall decline and
destruction of reefs in the Indo-Pacific region. Id.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to corals, including Acropora roseni, is global climate
change, in particular, temperature extremes leading to bleaching and increased
susceptibility to disease, increased severity of El Nifio Southern Oscillation (ENSO)
events and storms, and ocean acidification. Id. Other threats include human development,
pollution from agriculture and industry, and human recreation and tourism activities.
Combined, these threats place coral reefs in the Indo-Pacific at high risk of collapse. Id.

Human Population Growth. According to the recent Status Review Report by

NMEFS, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
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resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
escalating atmospheric carbon dioxide (CO;) buildup and associated impacts to corals,
both direct (e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g.
aiding in increased prevalence of many coral diseases, decreased ability of corals to
deposit calcium carbonate skeletons, increased energy for storms, and the potential of
increased input and resuspension of coastal sediments by changing precipitation patterns
and sea-level rise). Id. at 19. Recent studies show that reef deterioration and coral
mortality are directly attributable to adjacent human population densities, and despite
concerted efforts on the part of governments and non-governmental organizations, coral
reefs are continuing to deteriorate around the world. Id. Therefore, human population
growth represents a significant threat to this species’ continued existence.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels. Id. at
25. Following the Industrial Revolution, “atmospheric CO; has increased rapidly from its
preindustrial level of 280 ppm to over 390 ppm.” Id. This dramatic increase in CO; levels
has not only warmed the planet significantly but is also changing ocean chemistry
through acidification. Id.

As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO, in the ocean. Id. An important result of this increase
in oceanic CO; levels is a reduction in the overall pH balance of the ocean (acidification),
which in turn has several important, negative effects on corals and the reefs they build
and inhabit. See generally id. § 3.2.3. First among the adverse consequences for corals of
oceanic acidification is a reduction in the ability of corals to create the calcite crystals
that form their skeletons and ultimately the reefs they live on. Id. at 40. One study
showed a decrease in calcification rates in branching corals of the Acropora genus of
11% to as high as 37%. Id. This decline in calcification rates is expected to increase as
CO; emissions also increase over the next century. Id.

Additionally, ocean acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Some corals themselves may be able to persist in the absence of a
carbonate skeleton, but a lack of accretion and increased erosion would essentially
eliminate coral reefs and much of the ecosystem goods and services they provide. Id. This
could begin as early as mid-century when doubling of preindustrial CO, concentrations
are predicted. Id. Therefore, ocean acidification represents a severe threat to this species’
continued existence.

Bleaching. Members of this genus have an especially low resistance and low

tolerance to bleaching. [UCN (Acropora roseni) 2012, Exhibit 1 at 3, 4, 5. Bleaching,
caused in large part by increasing ocean temperatures, happens when a coral expels its
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symbiotic zooxanthellae in response to thermal stress. Status Review Report, Exhibit 40
at 31. While most corals can withstand mild to moderate bleaching given enough
recovery time, severe, repeated or prolonged bleaching can lead to colony mortality even
in populations with normal resistance and tolerance to bleaching events. Id.

Many corals are physiologically optimized to their local long-term seasonal
variations in temperatures and an increase of only 1° C — 2° C above the normal local
seasonal maximum can induce bleaching. See id. While some coral species are relatively
resistant to the effects of bleaching, “there is general agreement that thermal stress has
led to accelerated bleaching and mass mortality during the past 25 years.” Id. Based on
NOAA'’s own data, a recent analysis of global thermal stress and reported coral bleaching
events for the 10 year period from 1998 to 2007 shows that bleaching is a widespread
threat that has already had significant effects on most coral reefs around the world. Id. In
particular, the Indian Ocean, home of Acropora roseni, recently experienced an extensive
mass bleaching in 2010, halting and potentially reversing recovery from the 1998 mass
bleaching in the same region. See id.

The rapidity of the 2010 mass coral bleaching following previous bleaching
events raises the likelihood that the world has already passed the point at which mass
bleaching events will begin to happen too frequently for reefs to have sufficient time to
recover in time for the next bleaching event. Id. The accelerating frequency of bleaching
events and the slow recovery rate of this coral species are thus likely to result in
significant mortality rates and reef decline in general. Id. at 32. Even though corals do
have some capacity to adapt to rising temperatures, it is generally thought that corals are
unlikely to be able to adapt sufficiently to prevent further widespread bleaching and
mortality. Id. Given the low resistance and low tolerance of this species to bleaching and
its already low reproductive output, Acropora roseni is at high risk of extinction. See
ITUCN (Acropora roseni) 2012, Exhibit 1 at 4-5.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species, including Acropora roseni. See Status Review
Report, Exhibit 40 at 52. These threats qualify the species as “threatened” or
“endangered” under the ESA and it should be listed. This protection is necessary to help
avoid its extinction.
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(2) Scientific Name: Acropora suharsonoi

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: This species is found in the central Indo-Pacific. It is also found in south central
Indonesia. [UCN (Acropora suharsonoi) 2012, Exhibit 2 at 4. Known from the Lesser
Sunda Islands, this species has a restricted range and is uncommon. Id.

Habitat and Ecology: This species is found on lower reef slopes and submerged walls,
15-25 m depth. Id. “The age of first maturity of most reef building corals is typically
three to eight years,” and is the estimated age of first maturity for Acropora suharsonoi.
1d. (citing Wallace 1999).

Population Status: “This is an uncommon species.” Id. “There is no species-specific
population information available for this species. However, there is evidence that overall
coral reef habitat has declined, and this is used as a proxy for population decline for this
species. This species is particularly susceptible to bleaching, disease, and other threats
and therefore population decline is based on both the percentage of destroyed reefs and
critical reefs that are likely to be destroyed within 20 years.” Id. (citing Wilkinson 2004).

Population Trend: Decreasing. 1d.
Known Threats/Listing Criteria

All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

“This species is in an area likely to be heavily impacted by anthropogenic
disturbance.” Id. at 5. This species has a generally low reproductive capacity and
therefore is slow to recover. Id. “Members of this genus have a low resistance and low
tolerance to bleaching and disease.” Id. “Escalating anthropogenic stressors combined
with the threats associated with global climate change . . . place coral reefs in the Indo-
Pacific at high risk of collapse.” 1d.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Acropora suharsonoi is expected to experience an estimated habitat degradation

and loss of 66% over 30 years. Id. at 4. This habitat loss represents a significant threat to
the species’ continued survival.
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Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

Acropora suharsonoi is specifically targeted by collectors for the aquarium trade.
Id. at 5. “The total number of corals (live and raw) exported for this species in 2005 was
175.” 1d. This number obviously includes only reported specimens, and therefore the
actual number exported is likely higher. Any trade in a species determined to be
“endangered” by the [IUCN with a declining population is inappropriate. Therefore, the
aquarium trade represents a significant threat to the species’ continued existence.

Disease or Predation (Criterion C):

Coral Disease. Coral disease has emerged as a serious threat to coral reefs
worldwide and a major cause of reef deterioration.” Id. (citing Weil et al. 2006). “The
numbers of diseases and corals species affected, as well as the distribution of diseases
have all increased dramatically within the last decade.” Id. (citing Porter et al. 2001;
Green & Bruckner 2000; Sutherland et al. 2004; Weil 2004). Coral diseases have resulted
in significant losses of coral cover and have been implicated in the increased rate of
disease in the Indo-Pacific, with outbreaks recently reported from the Great Barrier Reef,
Marshall Islands, and the northwestern Hawaiian Islands. Id. (citing Aeby 2006; Jacobson
2006; Willis et al. 2004). “Increased coral disease levels on the [Great Barrier Reef] were
correlated with increased ocean temperatures supporting the prediction that disease levels
will increase with higher sea surface temperatures.” Id. (citing Willis et al. 2007).

Similarly, according to a recent report by NMFS, coral disease has a synergistic
relationship with increasing water temperatures and its concomitant effects, especially
bleaching, with disease outbreaks often either accompanying or immediately following
bleaching events. Status Review Report, Exhibit 40 at 34. This relationship is most likely
the result of higher than normal summer temperatures that increase pathogen virulence
while decreasing the coral’s resistance by reducing the antibiotic activity of the host
coral’s microbial flora. Id. Combined with the increased frequency of bleaching events,
disease is a major threat to the long-term survival of Acropora suharsonoi. See id.; TUCN
(Acropora suharsonoi) 2012, Exhibit 2 at 5-6.

Predation by Crown-of-Thorns Starfish. “Acanthaster planci, the crown-of-
thorns starfish, has been observed preferentially preying upon corals of the genus
Acropora, although this is a deep-water species not likely to be heavily impacted by
[crown-of-thorns starfish].” [UCN (Acropora suharsonoi) 2012, Exhibit 2 at 5 (citing
Colgan 1987). However, these starfish are voracious predators of reef building corals,
and have been known to wipe out large areas of coral reef habitat. Id. The effects of a
crown-of-thorns outbreak include the reduction of abundance and surface cover of living
coral, reduction of species diversity and composition, and overall reduction in habitat
area. 1d. Increased outbreaks of crown-of-thorns starfish have thus contributed to the
overall decline of Acropora suharsonoi as well as all coral species in the Indo-Pacific
region and represent a significant threat to their continued survival. See id.
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Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Acropora suharsonoi, is
global climate change, in particular, temperature extremes leading to bleaching and
increased susceptibility to disease, increased severity of El Nifilo Southern Oscillation
(ENSO) events and storms, and ocean acidification. Id. Other threats include human
development, pollution from agriculture and industry, and human recreation and tourism
activities. Combined, these threats place coral reefs in the Indo-Pacific at high risk of
collapse. Id.

Human Population Growth. According to the recent Status Review Report by
NMEFS, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
escalating atmospheric carbon dioxide (CO;) buildup and associated impacts to corals,
both direct (e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g.
influential in the increased prevalence of many coral diseases, decreased ability of corals
to deposit calcium carbonate skeletons, increased energy for storms, and the potential of
increased input and resuspension of coastal sediments by changing precipitation patterns
and sea-level rise). Id. at 19. Recent studies show that reef deterioration and coral
mortality are directly attributable to adjacent human population densities and that, despite
concerted efforts on the part of governments and non-governmental organizations, coral
reefs are continuing to deteriorate around the world. Id.

Bleaching. Members of this genus have an especially low resistance and low
tolerance to bleaching. IUCN (Acropora suharsonoi) 2012, Exhibit 2 at 3, 4, 5.
Bleaching, caused in large part by increasing ocean temperatures, happens when a coral
expels its symbiotic zooxanthellae in response to thermal stress. Status Review Report,
Exhibit 40 at 31. While most corals can withstand mild to moderate bleaching given
enough recovery time, severe, repeated or prolonged bleaching can lead to colony
mortality. Id.

Many corals are physiologically optimized to their local long-term seasonal
variations in temperatures and an increase of only 1° C — 2° C above the normal local
seasonal maximum can induce bleaching. Id. While some coral species are relatively
resistant to the effects of bleaching, “there is general agreement that thermal stress has
led to accelerated bleaching and mass mortality during the past 25 years.” Id. Based on
NOAA'’s own data, a recent analysis of global thermal stress and reported coral bleaching
events for the 10 year period from 1998 to 2007 shows that bleaching is a widespread
threat that has already had significant effects on most coral reefs around the world. Id. In
particular, the Indian Ocean, home of Acropora suharsonoi, recently experienced an
extensive mass bleaching in 2010, halting and potentially reversing recovery from the
1998 mass bleaching in the same region. See id.

42



The rapidity of the 2010 mass coral bleaching following previous bleaching
events raises the likelihood that the world has already passed the point at which mass
bleaching events will begin to happen too frequently for reefs to recover in time for the
next bleaching event. Id. The accelerating frequency of bleaching events and the slow
recovery rate of this coral species are thus likely to result in significant mortality rates
and reef decline in general. Id. at 32. Even though corals do have some capacity to adapt
to rising temperatures, it is generally thought that corals are unlikely to be able to adapt
sufficiently to prevent further widespread bleaching and mortality. Id. Given the low
resistance and low tolerance of this species to bleaching, combined with its already low
reproductive output, Acropora suharsonoi is at high risk of extinction. See [IUCN
(Acropora suharsonoi) 2012, Exhibit 2.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels.
Status Review Report, Exhibit 40 at 25. Following the Industrial Revolution,
“[aJtmospheric CO; has increased rapidly from its preindustrial level of 280 ppm to over
390 ppm. Id. This dramatic increase in CO; levels has not only warmed the planet
significantly but is also changing ocean chemistry, through acidification. Id.

As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO, in the ocean. Id. An important result of this increase
in oceanic CO; levels is a reduction in the overall pH balance of the ocean (acidification),
which in turn has several important, negative effects on corals and the reefs they build
and inhabit. see generally Status Review Report, Exhibit 40 § 3.2.3. First among the
adverse consequences of oceanic acidification is a reduction in the ability of corals to
create the calcite crystals that form their skeletons and ultimately the reefs they live on.
1d. at 40. One study showed a decrease in calcification rates in branching corals of the
Acropora genus of 11% to as high as 37%. Id. This decline in calcification rates is
expected to increase as CO, emissions also increase over the next century. Id.

Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral
reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species, including Acropora suharsonoi. Id. at 52. These
threats qualify the species as “threatened” or “endangered” under the ESA and it should
be listed. This protection is necessary to help avoid its extinction.
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(3) Scientific Name: Alveopora excelsa

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: This species is found in the central Indo-Pacific; South-east Asia; Japan; and the
South China Sea. IUCN (Alveopora excelsa) 2012, Exhibit 3 at 4. “This species is fairly
widespread and is uncommon throughout its range.” Id. at 3.

Habitat and Ecology: “[T]his species is restricted to reef habitat and is particularly
susceptible to bleaching, harvesting for aquarium trade, and extensive reduction of coral
reef habitat due to a combination of threats.” Id. (citing Wilkinson 2004). “The age of
first maturity of most reef building corals is typically three to eight years,” and, therefore,
that is the estimated age of first maturity for Alveopora excelsa. 1d. at 4 (citing Wallace
1999). “This species is primarily found on exposed shallow reef slopes, although it can
occur to a depth of 30 meters.” Id. at 5.

Population Status: This species is uncommon throughout its range. Id. at 3,4. There is
no species-specific population information available for this species. Id. at 4. “However,
there is evidence that overall coral reef habitat has declined, and this is used as a proxy
for population decline for this species. This species is particularly susceptible to
bleaching, disease, and other threats and therefore population decline is based on both the
percentage of destroyed reefs and critical reefs that are likely to be destroyed within 20
years.” Id. (citing Wilkinson 2004).

Population Trend: Unknown. Id.
Known Threats/Listing Criteria
All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this

individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

There will be an overall estimated habitat degradation and loss of 64% over the

next 30 years. Id. (citing Wilkinson 2004). This habitat reduction represents a significant
threat to the species’ continued existence.

46



Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

“Species of this genus are attractive to the aquarium trade due to their physical
appearance.” Id. at 5. Coral removal and harvesting for display in aquariums and for the
curio trade is, therefore, a major threat to this species. Id.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Alveopora excelsa, is
global climate change, in particular, temperature extremes leading to bleaching and
increased susceptibility to disease, increased severity of El Nifilo Southern Oscillation
(ENSO) events and storms, and ocean acidification. Id. Other threats include human
development, pollution from agriculture and industry, and human recreation and tourism
activities. Id. Combined, these threats place coral reefs in the Indo-Pacific at high risk of
collapse.

Human Population Growth. According to the recent NMFS Status Review
Report, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
escalating atmospheric carbon dioxide (CO;) buildup and associated impacts, both direct
(e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g. influential
in the increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
input and resuspension of coastal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities and, despite concerted efforts
on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.

Bleaching. Members of this genus have an especially low resistance and low
tolerance to bleaching. [UCN (Alveopora excelsa) 2012, Exhibit 3 at 3, 4, 5. Coral of the
Alveopora genus have been “ranked as having the highest bleaching response and is in
the top ten genera for extinction risk in the Western Indian Ocean.” Id. at 5 (citing
McClanahan et al. 2007). Bleaching, caused in large part by increasing ocean
temperatures, happens when a coral expels its symbiotic zooxanthellae in response to
thermal stress. Status Review Report, Exhibit 40 at 31. While most corals can withstand
mild to moderate bleaching given enough recovery time, severe, repeated or prolonged
bleaching can lead to colony mortality. Id.

Many corals are physiologically optimized to their local long-term seasonal

variations in temperatures and an increase of only 1° C — 2° C above the normal local
seasonal maximum can induce bleaching. Id. While some coral species are relatively
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resistant to the effects of bleaching, “there is general agreement that thermal stress has
led to accelerated bleaching and mass mortality during the past 25 years.” Id. Based on
NOAA'’s own data, a recent analysis of global thermal stress and reported coral bleaching
events for the 10 year period from 1998 to 2007 shows that bleaching is a widespread
threat that has already had significant effects on most coral reefs around the world. In
particular, the Indian Ocean, home of 4. excelsa, recently experienced an extensive mass
bleaching in 2010, halting and potentially reversing recovery from the 1998 mass
bleaching in the same region. See id.

The rapidity of the 2010 mass coral bleaching following previous bleaching
events raises the likelihood that the world has already passed the point at which mass
bleaching events will begin to happen too frequently for reefs to have sufficient time to
recover in time for the next bleaching event. Id. The accelerating frequency of bleaching
events and the slow recovery rate of this coral species are thus likely to result in
significant mortality rates and reef decline in general. Id. at 32. Even though corals do
have some capacity to adapt to rising temperatures, it is generally thought that corals are
unlikely to be able to adapt sufficiently to prevent further widespread bleaching and
mortality. Id. Given the low resistance and low tolerance of this species to bleaching and

its already low reproductive output, Al/veopora excelsa is at high risk of extinction. See
id. at 3, 4.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels. 1d. at
25. Following the Industrial Revolution, “[a]tmospheric CO; has increased rapidly from
its preindustrial level of 280 ppm to over 390 ppm. Id. This dramatic increase in CO;
levels has not only warmed the planet significantly but is also changing ocean chemistry,
through acidification.” Id.

As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO, in the ocean. Id. An important result of this increase
in oceanic CO; levels is a reduction in the overall pH balance of the ocean (acidification),
which in turn has several important, negative effects on corals and the reefs they build
and inhabit. See generally id. § 3.2.3. First among the adverse consequences of oceanic
acidification is a reduction in the ability of corals to create the calcite crystals that form
their skeletons and ultimately the reefs they live on. Id. at 40. One study showed a
decrease in calcification rates in branching corals of 11% to as high as 37%. Id. This
decline in calcification rates is expected to increase as CO; emissions also increase over
the next century. Id.

Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral

48



reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species, including A/veopora excelsa. See id. at 52. These
threats qualify the species as “threatened” or “endangered” under the ESA, and it should
be protected to avoid its extinction.
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(4) Scientific Name: 4/veopora minuta

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: “This species is found in the central Indo-Pacific, including the Solomon
Islands.” IUCN (Alveopora minuta) 2012, Exhibit 4 at 4. This species is relatively
widespread, but is rare throughout its range. Id.

Habitat and Ecology: “This species is found on rocky surfaces exposed to currents,
generally to depths of 20 m.” Id. at 5. “The first age of maturity of most reef building
corals is typically three to eight years,” and, therefore, that is the estimated age of first
maturity for Alveopora minuta. 1d. at 4 (citing Wallace 1999). The number of individuals
on reefs is assumed to be equal across its range and proportional to the percentage of
destroyed reefs. Id.

Population Status: This is a rare species and there is no species-specific population
information available for this species. 1d. “However, there is evidence that overall coral
reef habitat has declined, and this is used as a proxy for population decline for this
species.” Id. This species is particularly susceptible to bleaching, disease, and other
threats and therefore population decline is based on both the percentage of destroyed
reefs and critical reefs that are likely to be destroyed within 20 years. Id. at 3, 4, 5 (citing
Wilkinson 2004).

Population Trend: Unknown. Id. at 4.
Known Threats/Listing Criteria
All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this

individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Alveopora minuta is expected to experience an estimated habitat degradation and
loss of 66% over the next 30 years. Id. This reduction in habitat represents a significant
threat to the species’ continued existence.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

“Species of this genus are attractive to the aquarium trade due to their physical

appearance.” Id. at 5. A major threat to this species, therefore, is coral removal and
harvesting for display in aquariums and for the curio trade. See id.

51



Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Alveopora minuta, is global
climate change, in particular, temperature extremes leading to bleaching and increased
susceptibility to disease, increased severity of El Nifio Southern Oscillation (ENSO)
events and storms, and ocean acidification. Id. Other threats include human development,
pollution from agriculture and industry, and human recreation and tourism activities. Id.
Combined, these threats place coral reefs in the Indo-Pacific at high risk of collapse.

Human Population Growth. According to the NMFS Status Review Report, the
common root of all the threats to coral populations worldwide is the number of humans
populating the planet and the level of human consumption of natural resources, both of
which are increasing in most areas around the globe. See Status Review Report, Exhibit
40 § 3. These combined pressures are directly responsible for escalating atmospheric
carbon dioxide (CO,) buildup and associated impacts, both direct (e.g. ocean warming,
ocean acidification, and sea level rise) and indirect (e.g. influential in the increased
prevalence of many coral diseases, decreased ability of corals to deposit calcium
carbonate skeletons, increased energy for storms, and the potential of increased input and
resuspension of coastal sediments by changing precipitation patterns and sea-level rise).
Id. at 19. Recent studies show that reef deterioration and coral mortality are directly
attributable to adjacent human population densities and, despite concerted efforts on the
part of governments and non-governmental organizations, coral reefs are continuing to
deteriorate around the world. 1d.

Bleaching. Members of this genus have an especially low resistance and low
tolerance to bleaching. [UCN (Alveopora minuta) 2012, Exhibit 4 at 3, 4, 5. “[T]he
Alveopora genus was ranked as having the highest bleaching response and is in the top
ten genera for extinction risk in the Western Indian Ocean.” Id. (citing McClanahan et al.
2007). Bleaching, caused in large part by increasing ocean temperatures, happens when a
coral expels its symbiotic zooxanthellae in response to thermal stress. Status Review
Report, Exhibit 40 at 31. While most corals can withstand mild to moderate bleaching
given enough recovery time, severe, repeated or prolonged bleaching can lead to colony
mortality. Id.

Many corals are physiologically optimized to their local long-term seasonal
variations in temperatures and an increase of only 1° C — 2° C above the normal local
seasonal maximum can induce bleaching. Id. While some coral species are relatively
resistant to the effects of bleaching, “there is general agreement that thermal stress has
led to accelerated bleaching and mass mortality during the past 25 years.” Id. Based on
NOAA'’s own data, a recent analysis of global thermal stress and reported coral bleaching
events for the 10 year period from 1998 to 2007 shows that bleaching is a widespread
threat that has already had significant effects on most coral reefs around the world. In
particular, the Indian Ocean, home of 4. minuta, recently experienced an extensive mass
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bleaching in 2010, halting and potentially reversing recovery from the 1998 mass
bleaching in the same region. See id.

The rapidity of the 2010 mass coral bleaching following previous bleaching
events raises the likelihood that the world has already passed the point at which mass
bleaching events will begin to happen too frequently for reefs to have sufficient time to
recover in time for the next bleaching event. Id. The accelerating frequency of bleaching
events and the slow recovery rate of this coral species are thus likely to result in
significant mortality rates and reef decline in general. Id. at 32. Even though corals do
have some capacity to adapt to rising temperatures, it is generally thought that corals are
unlikely to be able to adapt sufficiently to prevent further widespread bleaching and
mortality. Id. Given the low resistance and low tolerance of this species to bleaching and
its already low reproductive output, A/veopora minuta is at high risk of extinction. See id.
at 3,4, 5.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels.
Status Review Report, Exhibit 40 at 25. Following the Industrial Revolution,
“[aJtmospheric CO; has increased rapidly from its preindustrial level of 280 ppm to over
390 ppm.” Id. This dramatic increase in CO, levels has not only warmed the planet
significantly but is also changing ocean chemistry, through acidification. Id.

As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO; in the ocean. Id. An important result of this increase
in oceanic CO; levels is a reduction in the overall pH balance of the ocean (acidification),
which in turn has several important, negative effects on corals and the reefs they build
and inhabit. See generally Status Review Report, Exhibit 40 § 3.2.3. First among the
adverse consequences of oceanic acidification is a reduction in the ability of corals to
create the calcite crystals that form their skeletons and ultimately the reefs they live on.
1d. at 40. One study showed a decrease in calcification rates in branching corals of 11%
to as high as 37%. Id. This decline in calcification rates is expected to increase as CO,
emissions also increase over the next century. Id.

Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral
reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.

Combined, the above threats have already contributed to the deterioration of coral

reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species, including A/veopora excelsa. See id. at 52. These
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threats qualify the species as “threatened” or “endangered” under the ESA and it should
be listed. This protection is necessary to help avoid its extinction.
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(5) Scientific Name: Cantharellus noumeae

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: This species is only confirmed in New Caledonia. [IUCN (Cantharellus noumeae)
2012, Exhibit 5 at 4.

Historical Range: Fossil records indicate that this species was at one time found as far
west as Indonesia. Id. (citing Hoeksema 1989).

Habitat and Ecology: “This species is endemic to New Caledonia with a restricted range
size, and is naturally rare.” Id. “This species is found in deep water close to sediment in
sheltered bays. The maximum size is 7cm in diameter. It is an attached stalked species.”
1d. (citing Hoeksema & Best 1984). This species occurs in waters from 10-20 meters in
depth. Id. “The age of first maturity of most reef building corals is typically three to eight
years,” and, therefore, that is the estimated age of first maturity for Cantharellus
noumeae. Id. (citing Wallace 1999).

Population Status: “There is no species-specific population information available for
this species. However, there is evidence that overall coral reef habitat has declined,” and
this can be used as a proxy for population decline for this species. See id.

Population Trend: Unknown. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

“The main threat to this species is mining activities causing sedimentation and
habitat degradation.” Id. Also, “[e]scalating anthropogenic stressors combined with the
threats associated with global climate change of increases in coral disease, frequency and
duration of coral bleaching and ocean acidification place coral reefs in the Indo-Pacific at
high risk of collapse.” Id. at 5.

Disease or Predation (Criterion C):

Coral Disease. “Coral disease has emerged as a serious threat to coral reefs
worldwide and a major cause of reef deterioration.” Id. (citing Weil et al. 2006). “The
numbers of diseases and coral species affected, as well as the distribution of diseases
have all increased dramatically within the last decade.” Id. (citing Porter et al. 2001;
Green & Bruckner 2000; Sutherland et al. 2004; Weil 2004). Coral diseases have resulted
in significant losses of coral cover and have been implicated in the increased rate of
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disease in the Indo-Pacific, with outbreaks recently reported from the Great Barrier Reef,

Marshall Islands, and the northwestern Hawaiian Islands. Id. (citing Aeby 2006; Jacobson
2006; Willis et al. 2004). “Increased coral disease levels on the [Great Barrier Reef] were
correlated with increased ocean temperatures supporting the prediction that disease levels
will increase with higher sea surface temperatures.” Id. (citing Willis et al. 2007).

Similarly, according to NMFS’ own recent Status Review Report, coral disease
has a synergistic relationship with increasing water temperatures and its concomitant
effects, especially bleaching, with disease outbreaks often either accompanying or
immediately following bleaching events. Status Review Report, Exhibit 40 at 34). This
relationship is most likely the result of higher than normal summer temperatures that
increase pathogen virulence while decreasing the coral’s resistance by reducing the
antibiotic activity of the host coral’s microbial flora. Id. Combined with the increased
frequency of bleaching events, disease is a major threat to the long-term survival of
Cantharellus noumeae.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Cantharellus noumeae, is
global climate change, in particular, temperature extremes leading to bleaching and
increased susceptibility to disease, increased severity of El Nifio Southern Oscillation
(ENSO) events and storms, and ocean acidification. [UCN (Cantharellus noumeae) 2012,
Exhibit 5 at 5. Other threats include human development, pollution from agriculture and
industry, and human recreation and tourism activities. Id. Combined, these threats place
coral reefs in the Indo-Pacific at high risk of collapse.

Human Population Growth. According to the recent Status Review Report by
NMEFS, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
escalating atmospheric carbon dioxide (CO;) buildup and associated impacts, both direct
(e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g. influential
in the increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
input and resuspension of costal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities, and, despite concerted efforts
on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels. Id. at
25. Following the Industrial Revolution, “[a]tmospheric CO; has increased rapidly from
its preindustrial level of 280 ppm to over 390 ppm.” Id. This dramatic increase in CO,
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levels has not only warmed the planet significantly but is also changing ocean chemistry,
through acidification. Id.

As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO, in the ocean. Id. An important result of this increase
in oceanic CO; levels is a reduction in the overall pH balance of the ocean (acidification),
which in turn has several important, negative effects on corals and the reefs they build
and inhabit. See generally id. § 3.2.3. First among the adverse consequences of oceanic
acidification is a reduction in the ability of corals to create the calcite crystals that form
their skeletons and ultimately the reefs they live on. Id. at 40. One study showed a
decrease in calcification rates in branching corals of 11% to as high as 37%. Id. This
decline in calcification rates is expected to increase as CO; emissions also increase over
the next century. Id.

Additionally, ocean acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral
reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.
Therefore, ocean acidification represents an imminent threat to the species’ continued
survival.

Sedimentation. As stated above, this species is located in an area that is heavily
impacted by mining activities, leading to increased sedimentation and overall habitat
degradation. See id. at 53. “There are two basic types of sediments that influence coral
reefs: those that are terrestrially derived and those that are generated in situ through
erosion and the skeletal material of calcifying organisms,” such as corals and mollusks.
Id. “Terrestrial sediments are[] likely to have greater impacts than marine sediments
because of their physical and chemical characteristics.” Id. For example, terrestrial
sediments tend to be darker in color than marine sediments, and consequently terrestrial
sediments reduce light more effectively than marine sediments when suspended in the
water. Id. Terrestrial sediments are also often associated with harmful organic
compounds, heavy metals, and harmful bacteria. Id.

“The most common direct effect of sediment is deposition on the coral surface, as
sediment settles out from the water column.” Id. Corals “can actively displace sediment
using ciliary action or mucus production.” Id. And while “[s]Jome coral species can
tolerate complete burial for several days . . . [i]f the corals are unsuccessful in removing
the sediments, they can become smothered and die.” Id. Sedimentation has been shown to
have a greater impact on smaller coral colonies, often causing total mortality of the
colony. Id.
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Sedimentation also can induce “sublethal” effects in coral such as cellular and
structural disruptions, reduced tissue thickness, polyp swelling, zooxanthellae loss, and
excess mucus production. Id. at 54. Active sediment removal comes at an energetic cost,
while sediment suspended in the water column reduces the amount of light available to
the corals for photosynthesis and growth. Id. This combined shock both further stresses
the corals while restricting them to shallower waters than might otherwise be the case. Id.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species, including Cantharellus noumeae. See id. at 52. These
threats qualify the species as “threatened” or “endangered” under the ESA and it should
be listed. This protection is necessary to help avoid its extinction.
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(6) Scientific Name: Ctenella chagius

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: This species has a very restricted range and is only found in the Chagos
Archipelago, located in the central Indian Ocean. [IUCN (Ctenella chagius) 2012, Exhibit
6 at 3-4.

Habitat and Ecology: This species is found on reef slopes and lagoons at depths of 3-45
m. Id. at 5.

Population Status: “This species has a very restricted range which falls into a region of
high coral reef habitat reduction.” Id. at 3. Specific species population trends for this
species are unknown. However, there is evidence that overall coral reef habitat has
declined, and this is used as a proxy for population decline for this species. Id. at 4. This
species is particularly susceptible to bleaching, disease, and other anthropogenic threats.
1d. Population decline can be inferred from declines in habitat quality based on the
combined estimates of both destroyed reefs and reefs at the critical stage of degradation
within its range. Id. (citing Wilkinson 2004).

Population Trend: Decreasing. 1d.
Known Threats/Listing Criteria

All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Ctenella chagius is estimated to experience habitat degradation and loss of 58%
over the next 30 years. Id. at 4. This reduction in habitat represents a significant threat to
the species’ continued survival.

Disease or Predation (Criterion C):

Coral Disease. This species is particularly susceptible to disease. Id. at 4, 5.
“Coral disease has emerged as a serious threat to coral reefs worldwide and a major cause
of reef deterioration.” Id. at 5 (citing Weil et al. 2006). “The numbers of diseases and
coral species affected, as well as the distribution of diseases have all increased
dramatically within the last decade.” Id. (citing Porter et al. 2001; Green & Bruckner
2000; Sutherland et al. 2004; Weil 2004). Coral disease outbreaks have resulted in
significant losses of coral cover. Id. Increased coral disease levels have been correlated
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with increased ocean temperatures, supporting the prediction that disease levels will be
increasing with higher sea surface temperatures. See id. (citing Willis et al. 2007).

Similarly, according to NMFS’ own recent Status Review Report, coral disease
has a synergistic relationship with increasing water temperatures and its concomitant
effects, especially bleaching, with disease outbreaks often either accompanying or
immediately following bleaching events. Status Review Report, Exhibit 40 at 34. This
relationship is most likely the result of higher than normal summer temperatures that
increase pathogen virulence while decreasing the coral’s resistance by reducing the
antibiotic activity of the host coral’s microbial flora. Id. Combined with the increased
frequency of bleaching events, disease is a major threat to the long-term survival of
Ctenella chagius. See id. at 34; IUCN (Ctenella chagius) 2012, Exhibit 6 at 4-5.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Ctenella chagius, is global
climate change, in particular, temperature extremes leading to bleaching and increased
susceptibility to disease, increased severity of El Nifio Southern Oscillation (ENSO)
events and storms, and ocean acidification. [UCN (Ctenella chagius) 2012, Exhibit 6 at 5.
Other threats include human development, pollution from agriculture and industry, and
human recreation and tourism activities. Id. Combined, these threats place coral reefs in
the Indo-Pacific at high risk of collapse.

Human Population Growth. According to the recent Status Review Report by
NMEFS, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
escalating atmospheric carbon dioxide (CO;) buildup and associated impacts, both direct
(e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g. influential
in the increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
input and resuspension of costal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities and, despite concerted efforts
on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels. Id. at
25. Following the Industrial Revolution, “[a]tmospheric CO; has increased rapidly from
its preindustrial level of 280 ppm to over 390 ppm.” Id. This dramatic increase in CO,
levels has not only warmed the planet significantly but is also changing ocean chemistry,
through acidification. Id.
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As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO; in the ocean as the ocean itself soaks up atmospheric
COy. Id. An important result of this increase in oceanic CO, levels is a reduction in the
overall pH balance of the ocean (acidification), which in turn has several important,
negative effects on corals and the reefs they build and inhabit. See generally id. § 3.2.3.
First among the adverse consequences of oceanic acidification is a reduction in the ability
of corals to create the calcite crystals that form their skeletons and ultimately the reefs
they live on. Id. at 40. One study showed a decrease in calcification rates in branching
corals of 11% to as high as 37%. Id. This decline in calcification rates is expected to
increase as CO; emissions also increase over the next century. Id.

Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral
reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.
Therefore, ocean acidification represents an imminent threat to the species’ continued
survival.

Bleaching. Members of this genus have an especially low resistance and low
tolerance to bleaching. [UCN (Ctenella chagius) 2012, Exhibit 6 at 3, 4, 5. Bleaching,
caused in large part by increasing ocean temperatures, happens when a coral expels its
symbiotic zooxanthellae in response to thermal stress. Status Review Report Exhibit 40 at
31. While most corals can withstand mild to moderate bleaching given enough recovery
time, severe, repeated or prolonged bleaching can lead to colony mortality. Id.

Many corals are physiologically optimized to their local long-term seasonal
variations in temperatures and an increase of only 1° C — 2° C above the normal local
seasonal maximum can induce bleaching. See id. While some coral species are relatively
resistant to the effects of bleaching, “there is general agreement that thermal stress has
led to accelerated bleaching and mass mortality during the past 25 years.” Id. Based on
NOAA'’s own data, a recent analysis of global thermal stress and reported coral bleaching
events for the 10 year period from 1998 to 2007 shows that bleaching is a widespread
threat that has already had significant effects on most coral reefs around the world. In
particular, the Indian Ocean, home of Ctenella chagius, recently experienced an extensive
mass bleaching in 2010, halting and potentially reversing recovery from the 1998 mass
bleaching in the same region. See id.

The rapidity of the 2010 mass coral bleaching following previous bleaching
events raises the likelihood that the world has already passed the point at which mass
bleaching events will begin to happen too frequently for reefs to have sufficient time to
recover in time for the next bleaching event. Id. The accelerating frequency of bleaching
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events and the slow recovery rate of this coral species are thus likely to result in
significant mortality rates and reef decline in general. Id. at 32. Even though corals do
have some capacity to adapt to rising temperatures, it is generally thought that corals are
unlikely to be able to adapt sufficiently to prevent further widespread bleaching and
mortality. Id. Given the low resistance and low tolerance of this species to bleaching and
its already low reproductive output, Ctenella chagius is at high risk of extinction. See id.
at 3, 4.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species, including Ctenella chagius. See Status Review
Report, Exhibit 40 at 52. Escalating anthropogenic stressors combined with the threats
associated with global climate change place reefs in the Indo-Pacific at high risk of
collapse. This represents a significant threat to the species. These threats qualify the
species as “threatened” or “endangered” under the ESA and it should be listed. This
protection is necessary to help avoid its extinction.
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(7) Scientific Name: Hydnophora bonsai

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: “This species has a limited range and is uncommon.” IUCN (Hydnophora
bonsai) 2012, Exhibit 7 at 3. It has a restricted distribution in Vietnam, Raja Ampats
(West Papua, Indonesia), Japan, and the East China Sea. Id. at 4. It is also found in the
Philippines. Id.

Habitat and Ecology: This species is found in rocky foreshores and reef slopes at depths
between 5 and 15 meters. Id. at 5. This species is typically small (up to 15 cm) and
conspicuous. Id.

Population Status: This species is rare in South Vietnam and is uncommon elsewhere
throughout its range. Id. at 4. “There is no species-specific population information
available for this species. However, there is evidence that overall coral reef habitat has
declined, and this is used as a proxy for population decline for this species.” Id. “This
species is particularly susceptible to bleaching, disease, and other threats and therefore
population decline is based on both the percentage of destroyed reefs and critical reefs
that are like to be destroyed within 20 years.” Id. (citing Wilkinson 2004).

Population Trend: Unknown. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

This species is estimated to experience habitat degradation and loss of 64% over
the next 30 years. Id. This loss of habitat represents a significant threat the the species’
continued survival.

Disease or Predation (Criterion C):

Coral Disease. “Coral disease has emerged as a serious threat to coral reefs
worldwide and is a major cause of reef deterioration.” Id. (citing Weil et al. 2006). The
number of diseases and coral species affected has increased dramatically within the last
decade, and coral disease outbreaks have resulted in significant losses of coral cover. Id.
(citing Aronson & Precht 2001; Porter et al. 2001; Patterson et al. 2002; Green &
Bruckner 2000, Sutherland et al. 2004, Weil 2004). In the Indo-Pacific, coral disease is
on the rise, which has been correlated with increased ocean temperatures, supporting the
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prediction that disease levels will be increasing as ocean temperatures continue to rise as
a result of anthropogenic climate change. Id. (citing Willis et al. 2007).

Similarly, according to NMFS’ own recent Status Review Report, coral disease
has a synergistic relationship with increasing water temperatures and its concomitant
effects, especially bleaching, with disease outbreaks often either accompanying or
immediately following bleaching events. Status Review Report, Exhibit 40 at 34. This
relationship is most likely the result of higher than normal summer temperatures that
increase pathogen virulence while decreasing the coral’s resistance by reducing the
antibiotic activity of the host coral’s microbial flora. Id. Combined with the increased
frequency of bleaching events, disease is a major threat to the long-term survival of
Hydnophora bonsai.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Hydnophora bonsai, is
global climate change, in particular, temperature extremes leading to bleaching and
increased susceptibility to disease, increased severity of El Nifio Southern Oscillation
(ENSO) events and storms, and ocean acidification. [UCN (Hydnophora bonsai) 2012,
Exhibit 7 at 5. Other threats include human development, pollution from agriculture and
industry, and human recreation and tourism activities. Id. Combined, these threats place
coral reefs in the Indo-Pacific at high risk of collapse.

Human Population Growth. According to the recent Status Review Report by
NMEFS, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
escalating atmospheric carbon dioxide (CO;) buildup and associated impacts, both direct
(e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g. influential
in the increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
input and resuspension of costal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities and, despite concerted efforts
on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels. Id. at
25. Following the Industrial Revolution, “[a]tmospheric CO; has increased rapidly from
its preindustrial level of 280 ppm to over 390 ppm.” Id. This dramatic increase in CO,
levels has not only warmed the planet significantly but is also changing ocean chemistry,
through acidification. Id.
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As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO; in the ocean as the ocean itself soaks up atmospheric
COy. Id. An important result of this increase in oceanic CO, levels is a reduction in the
overall pH balance of the ocean (acidification), which in turn has several important,
negative effects on corals and the reefs they build and inhabit. See generally id. § 3.2.3.
First among the adverse consequences of oceanic acidification is a reduction in the ability
of corals to create the calcite crystals that form their skeletons and ultimately the reefs
they live on. Id. at 40. One study showed a decrease in calcification rates in branching
corals of 11% to as high as 37%. Id. This decline in calcification rates is expected to
increase as CO; emissions also increase over the next century. Id.

Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral
reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.

Bleaching. Members of this genus have an especially low resistance and low
tolerance to bleaching. [UCN (Hydnophora bonsai) 2012, Exhibit 7 at 3, 4, 5. Bleaching,
caused in large part by increasing ocean temperatures, happens when a coral expels its
symbiotic zooxanthellae in response to thermal stress. Status Review Report, Exhibit 40
at 31. While most corals can withstand mild to moderate bleaching given enough
recovery time, severe, repeated or prolonged bleaching can lead to colony mortality. Id.

Many corals are physiologically optimized to their local long-term seasonal
variations in temperatures and an increase of only 1° C — 2° C above the normal local
seasonal maximum can induce bleaching. Id. While some coral species are relatively
resistant to the effects of bleaching, “there is general agreement that thermal stress has
led to accelerated bleaching and mass mortality during the past 25 years.” Id. Based on
NOAA'’s own data, a recent analysis of global thermal stress and reported coral bleaching
events for the 10 year period from 1998 to 2007 shows that bleaching is a widespread
threat that has already had significant effects on most coral reefs around the world. Id.
Additionally, in 2010 there was another significant mass-bleaching event in the Indian
Ocean at the edge of this species’ known range. See id.

The rapidity of the 2010 mass coral bleaching following previous bleaching
events raises the likelihood that the world has already passed the point at which mass
bleaching events will begin to happen too frequently for reefs to have sufficient time to
recover in time for the next bleaching event. Id. The accelerating frequency of bleaching
events and the slow recovery rate of this coral species are thus likely to result in
significant mortality rates and reef decline in general. Id. at 32. Even though corals do
have some capacity to adapt to rising temperatures, it is generally thought that corals are
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unlikely to be able to adapt sufficiently to prevent further widespread bleaching and
mortality. Id. Given the low resistance and low tolerance of this species to bleaching and
its already low reproductive output, Hydnophora bonsai is at high risk of extinction. See
id. at 3, 4.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species, including Hydnophora bonsai. See Status Review
Report, Exhibit 40 at 52. Escalating anthropogenic stressors combined with the threats
associated with global climate change place reefs in the Indo-Pacific at high risk of
collapse. These threats qualify the species as “threatened” or “endangered” under the
ESA and it should be listed. This protection is necessary to help avoid its extinction.
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(8) Scientific Name: Isopora togianensis

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: This species is only found in the central Indo-Pacific in the Togian Islands of
Sulawsi, Indonesia and western Papua New Guinea. [UCN (Isopora togianensis) 2012,
Exhibit 8 at 4.

Habitat and Ecology: This species occurs in shallow, tropical reef environments,
especially exposed upper reef slopes and flats at depths between 8 and 20 meters. It is
found subtidally on sandy slopes and fringing reefs. Id. at 5 (citing Wallace 1999). This is
a brooder species and therefore has a smaller sexual reproductive output and limited
dispersal capacity. Id. This species, like most reef building corals, likely reaches first
maturity between at least three and eight years. Id. at 4 (citing Wallace 1999).

Population Status: This species is locally common, but species specific population
numbers are not available. Id. “However, there is evidence that overall coral reef habitat
has declined, and this is used as a proxy for population decline for this species. This
species is particularly susceptible to bleaching, disease, and other threats and therefore
population decline is based on both the percentage of destroyed reefs and critical reefs
that are likely to be destroyed within 20 years.” Id. (citing Wilkinson 2004). This species’
“threat susceptibility increases the likelihood of being lost within one generation in the
future from reefs at a critical stage.” Id.

Population Trend: Decreasing. Id.
Known Threats/Listing Criteria
All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.
The major threat to this species is global climate change and its concurrent
impacts. Id. at 5. This species has a low resistance and low tolerance to bleaching and

disease, and is slow to recover. Id. at 3, 4, 5.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Isopora togianensis is estimated to experience habitat degradation and loss of

66% over the next thirty years. Id. at 4. This represents a significant threat to the species’
continued survival.

71



Disease or Predation (Criterion C):

Coral Disease. “Coral disease has emerged as a serious threat to coral reefs
worldwide and is a major cause of reef deterioration.” Id. at 5 (citing Weil et al. 2006).
The number of diseases and coral species affected has increased dramatically within the
last decade, and coral disease outbreaks have resulted in significant losses of coral cover.
Id. (citing Porter et al. 2001; Green & Bruckner 2000; Sutherland et al. 2004; Weil 2004;
Aeby 2006; Jacobson 2006; Willis et al. 2004). In the Indo-Pacific, coral disease is on the
rise, which has been correlated with increased ocean temperatures, supporting the
prediction that disease levels will be increasing as ocean temperatures continue to rise as
a result of anthropogenic climate change. Id. (citing Willis et al. 2007).

Similarly, according to NMFS’ own recent Status Review Report, coral disease
has a synergistic relationship with increasing water temperatures and its concomitant
effects, especially bleaching, with disease outbreaks often either accompanying or
immediately following bleaching events. Status Review Report, Exhibit 40 at 34. This
relationship is most likely the result of higher than normal summer temperatures that
increase pathogen virulence while decreasing the coral’s resistance by reducing the
antibiotic activity of the host coral’s microbial flora. Id. Combined with the increased
frequency of bleaching events, disease is a major threat to the long-term survival of
Isopora togianensis.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Isopora togianensis, is
global climate change, in particular, temperature extremes leading to bleaching and
increased susceptibility to disease, increased severity of El Nifio Southern Oscillation
(ENSO) events and storms, and ocean acidification. [UCN (Isopora togianensis) 2012,
Exhibit 8 at 5. Other threats include human development, pollution from agriculture and
industry, and human recreation and tourism activities. Id. Combined, these threats place
coral reefs in the Indo-Pacific at high risk of collapse.

Human Population Growth. According to the recent Statue Review Report by
NMEFS, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
escalating atmospheric carbon dioxide (CO;) buildup and associated impacts, both direct
(e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g. influential
in the increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
input and resuspension of costal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities, and, despite concerted efforts
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on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels. Id. at
25. Following the Industrial Revolution, “[a]tmospheric CO; has increased rapidly from
its preindustrial level of 280 ppm to over 390 ppm.” Id. This dramatic increase in CO,
levels has not only warmed the planet significantly but is also changing ocean chemistry,
through acidification. Id.

As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO; in the ocean as the ocean itself soaks up atmospheric
COy. Id. An important result of this increase in oceanic CO, levels is a reduction in the
overall pH balance of the ocean (acidification), which in turn has several important,
negative effects on corals and the reefs they build and inhabit. See generally id. § 3.2.3.
First among the adverse consequences of oceanic acidification is a reduction in the ability
of corals to create the calcite crystals that form their skeletons and ultimately the reefs
they live on. Id. at 40. One study showed a decrease in calcification rates in branching
corals of 11% to as high as 37%. Id. This decline in calcification rates is expected to
increase as CO; emissions also increase over the next century. Id.

Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cement. Id. at 45. Increased oceanic acidity causes new
reef formations to calcify more slowly, increasing the damage caused from bioerosion,
and ultimately resulting in poorly cemented, unstable, and fragile reef frameworks. Id.
Corals themselves may be able to persist in the absence of a carbonate skeleton, but a
lack of accretion and increased erosion would essentially eliminate coral reefs and much
of the ecosystem goods and services they provide. Id. This could begin as early as mid-
century when doubling of preindustrial CO, concentrations are predicted. Id.

Bleaching. Members of this genus have an especially low resistance and low
tolerance to bleaching. IUCN (Isopora togianensis) 2012, Exhibit 8 at 3, 4, 5. Bleaching,
caused in large part by increasing ocean temperatures, happens when a coral expels its
symbiotic zooxanthellae in response to thermal stress. Status Review Report, Exhibit 40
at 31. While most corals can withstand mild to moderate bleaching given enough
recovery time, severe, repeated or prolonged bleaching can lead to colony mortality. Id.

Many corals are physiologically optimized to their local long-term seasonal
variations in temperatures and an increase of only 1° C — 2° C above the normal local
seasonal maximum can induce bleaching. Id. While some coral species are relatively
resistant to the effects of bleaching, “there is general agreement that thermal stress has
led to accelerated bleaching and mass mortality during the past 25 years.” Id. Based on
NOAA'’s own data, a recent analysis of global thermal stress and reported coral bleaching
events for the 10 year period from 1998 to 2007 shows that bleaching is a widespread
threat that has already had significant effects on most coral reefs around the world. Id. In
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particular, the Indian Ocean, home of Isopora togianensis, recently experienced an
extensive mass bleaching in 2010, halting and potentially reversing recovery from the
1998 mass bleaching in the same region. See id.

The rapidity of the 2010 mass coral bleaching following previous bleaching
events raises the likelihood that the world has already passed the point at which mass
bleaching events will begin to happen too frequently for reefs to have sufficient time to
recover in time for the next bleaching event. Id. The accelerating frequency of bleaching
events and the slow recovery rate of this coral species are thus likely to result in
significant mortality rates and reef decline in general. Id. at 32. Even though corals do
have some capacity to adapt to rising temperatures, it is generally thought that corals are
unlikely to be able to adapt sufficiently to prevent further widespread bleaching and
mortality. Id. Given the low resistance and low tolerance of this species to bleaching and
its already low reproductive output, Isopora togianensis is at high risk of extinction. See
id. at 3, 4, 5.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species in the Indo-Pacific, including Isopora togianensis. See
Status Review Report, Exhibit 40 at 52. Escalating anthropogenic stressors combined
with the threats associated with global climate change place reefs in the Indo-Pacific at
high risk of collapse. These threats qualify the species as “threatened” or “endangered”
under the ESA and it should be listed. This protection is necessary to help avoid its
extinction.
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(9) Scientific Name: Lithophyllon ranjithi

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: This species has a very restricted range, being found only in Darvel Bay in
northeast Borneo (Malaysia and Indonesia). [IUCN (Lithophyllon ranjithi) 2012, Exhibit 9
at 4. “It has suffered extensive reduction of coral reef habitat due to a combination of
threats.” Id. at 3. Its current area of occurrence is only 243 km?. 1d.

Historic Range: Historically, this species was found as far north as the Philippines. Id.

Habitat and Ecology: This species is found commonly below a depth of 10 meters in the
inner part of Darvel Bay on steep, hard substratum, although is can be found as deep as
20 meters. Id. at 4 (citing Ditlev 2003).

Population Status: There is no species-specific population information available for this
species. However, there is evidence that overall coral reef habitat has declined, which is
used as a proxy for population decline in this species. See id.

Population Trend: Unknown. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

This species is very localized, with the major threat to its survival being local
deforestation, leading to increased sedimentation (see below). Id.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

This species has suffered extensive habitat reduction, due in large part to
sedimentation from deforestation along the coasts near its habitat. See id. at 4, 5. This
habitat reduction represents a significant threat to the species’ continued existence,
especially given its extremely small area of occurrence.

Disease or Predation (Criterion C):
Coral Disease. “Coral disease has emerged as a serious threat to coral reefs
worldwide and a major cause of reef deterioration” Id. at 4 (citing Weil et al. 2006). The

number of diseases and coral species affected, as well as the distribution of diseases, has
increased dramatically within the last decade. Id. (citing Porter et al. 2001; Green &
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Bruckner 2000; Sutherland et al. 2004; Weil 2004). Coral diseases have resulted in
significant losses of coral cover and have been implicated in the increased rate of disease
in the Indo-Pacific, with outbreaks recently reported from the Great Barrier Reef,
Marshall Islands, and the northwestern Hawaiian Islands. Id. at 4-5 (citing Aeby 2006;
Jacobson 2006; Willis et al. 2004). Increased coral disease levels on the [Great Barrier
Reef] were correlated with increased ocean temperatures supporting the prediction that

disease levels will increase with higher sea surface temperatures Id. at 5 (citing Willis et
al. 2007).

Similarly, according to NMFS’ own recent Status Review Report, coral disease
has a synergistic relationship with increasing water temperatures and its concomitant
effects, especially bleaching, with disease outbreaks often either accompanying or
immediately following bleaching events. Status Review Report, Exhibit 40 at 34. This
relationship is most likely the result of higher than normal summer temperatures that
increase pathogen virulence while decreasing the coral’s resistance by reducing the
antibiotic activity of the host coral’s microbial flora. Id. Combined with the increased
frequency of bleaching events, disease is a major threat to the long-term survival of
Lithophyllon ranjithi.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Lithophyllon ranjithi, is
global climate change, in particular, temperature extremes leading to bleaching and
increased susceptibility to disease, increased severity of El Nifio Southern Oscillation
(ENSO) events and storms, and ocean acidification. [UCN (Lithophyllon ranjithi) 2012,
Exhibit 9 at 4. Other threats include human development, pollution from agriculture and
industry, and human recreation and tourism activities. Combined, these threats place
coral reefs in the Indo-Pacific at high risk of collapse. Id. at 5.

Human Population Growth. According to the Status Review Report by NMFS,
the common root of all the threats to coral populations worldwide is the number of
humans populating the planet and the level of human consumption of natural resources,
both of which are increasing in most areas around the globe. See Status Review Report,
Exhibit 40 § 3. These combined pressures are directly responsible for escalating
atmospheric carbon dioxide (CO;) buildup and associated impacts, both direct (e.g. ocean
warming, ocean acidification, and sea level rise) and indirect (e.g. influential in the
increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
input and resuspension of costal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities, and, despite concerted efforts
on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.
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Sedimentation. As stated above, this species is located in an area that is heavily
impacted by deforestation, leading to increased sedimentation and overall habitat
degradation. See id. at 53. “There are two basic types of sediments that influence coral
reefs: those that are terrestrially derived and those that are generated in situ through
erosion and the skeletal material of calcifying organisms,” such as corals and mollusks.
Id. “Terrestrial sediments are[] likely to have greater impacts than marine sediments
because of their physical and chemical characteristics.” Id. For example, terrestrial
sediments tend to be darker in color than marine sediments, and consequently terrestrial
sediments reduce light more effectively than marine sediments when suspended in the
water. Id. Terrestrial sediments are also often associated with harmful organic
compounds, heavy metals, and harmful bacteria. Id.

“The most common direct effect of sediment is deposition on the coral surface, as
sediment settles out from the water column.” Id. Corals “can actively displace sediment
using ciliary action or mucus production.” Id. And while “[s]Jome coral species can
tolerate complete burial for several days . . . [i]f the corals are unsuccessful in removing
the sediments, they can become smothered and die.” Id. Sedimentation has been shown to
have a greater impact on smaller coral colonies, often causing total mortality of the
colony. Id.

Sedimentation also can induce “sublethal” effects in coral such as cellular and
structural disruptions, reduced tissue thickness, polyp swelling, zooxanthellae loss, and
excess mucus production. Id. at 54. Active sediment removal comes at an energetic cost,
while sediment suspended in the water column reduces the amount of light available to
the corals for photosynthesis and growth. Id. This combined shock both further stresses
the corals while restricting them to shallower waters than might otherwise be the case. 1d.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species, including Lithophyllon ranjithi. See id. at 52. These
threats qualify the species as “threatened” or “endangered” under the ESA and it should
be listed. This protection is necessary to help avoid its extinction.
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(10) Scientific Name: Lobophvllia serratus

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: This species is restricted to Southeast Asia, particularly in Papua New Guinea,
and is rare throughout its range. [IUCN (Lobophyllia serratus) 2012, Exhibit 10 at 3-4
(citing Fenner).

Habitat and Ecology: This species is found on reef slopes, from 4-15 meters in depth.
Id. at 5. The first age of maturity is estimated to be three to eight years. Id. at 4 (citing
Wallace 1999).

Population Status: This species is rare throughout its range. Id. at 3, 4. “There is no
species-specific population information available for this species. However, there is
evidence that overall coral reef habitat has declined, and this is used as a proxy for
population decline for this species. Id. at 4. This species is particularly susceptible to
bleaching, disease, and other threats associated with climate change and therefore
population decline is based on both the percentage of destroyed reefs and critical reefs
that are likely to be destroyed within 20 years. Id. (citing Wilkinson 2004).

Population Trend: Unknown. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Lobophyllia serratus has already experienced extensive reduction of coral reef
habitat due to a combination of threats. Id. at 3. The species is estimated to experience
further habitat degradation and loss of 66% over the next 30 years. Id. at 4. This
represents a significant threat to the species’ continued survival.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

This species is likely collected for the aquarium trade under a different name. Id.
at 3, 5, 6. Collection of a species facing this level of endangerment is inappropriate and
ESA protection should be extended to this species to prevent its further progress towards
extinction.
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Disease or Predation (Criterion C):

Coral Disease. “Coral disease has emerged as a serious threat to coral reefs
worldwide and a major cause of reef deterioration.” Id. at 5 (citing Weil et al. 2006).
“The number of diseases and coral species affected, as well as the distribution of
diseases, have all increased dramatically within the last decade.” Id. (citing Porter et al.
2001; Green & Bruckner 2000; Sutherland et al. 2004; Weil 2004). Coral diseases have
resulted in significant losses of coral cover and have been implicated in the increased rate
of disease in the Indo-Pacific, with outbreaks recently reported from the Great Barrier
Reef, Marshall Islands, and the northwestern Hawaiian Islands. Id. (citing Aeby 2006;
Jacobson 2006; Willis et al. 2004). “Increased coral disease levels on the [Great Barrier
Reef] were correlated with increased ocean temperatures supporting the prediction that

disease levels will increase with higher sea surface temperatures.” 1d. (citing Willis et al.
2007).

Similarly, according to NMFS’ own recent Status Review Report, coral disease
has a synergistic relationship with increasing water temperatures and its concomitant
effects, especially bleaching, with disease outbreaks often either accompanying or
immediately following bleaching events. Status Review Report, Exhibit 40 at 34. This
relationship is most likely the result of higher than normal summer temperatures that
increase pathogen virulence while decreasing the coral’s resistance by reducing the
antibiotic activity of the host coral’s microbial flora. Id. Combined with the increased
frequency of bleaching events, disease is a major threat to the long-term survival of
Lobophyllia serratus.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

Collectors for the aquarium trade target this species and thus greater fisheries
management is required to ensure this species’ long-term survival. [UCN (Lobophyllia
serratus) 2012, Exhibit 10 at 6. This management should be accomplished through
extending the species protection under the ESA.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Lobophyllia serratus, is
global climate change, in particular, temperature extremes leading to bleaching and
increased susceptibility to disease, increased severity of El Nifio Southern Oscillation
(ENSO) events and storms, and ocean acidification. Id. at 5. Other threats include human
development, pollution from agriculture and industry, and human recreation and tourism
activities. Id. Combined, these threats place coral reefs in the Indo-Pacific at high risk of
collapse.

Human Population Growth. According to the recent Status Review Report by

NMEFS, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
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resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
escalating atmospheric carbon dioxide (CO,) buildup and associated impacts, both direct
(e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g. influential
in the increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
input and resuspension of costal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities, and, despite concerted efforts
on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels. Id. at
25. Following the Industrial Revolution, “[a]tmospheric CO; has increased rapidly from
its preindustrial level of 280 ppm to over 390 ppm.” Id. This dramatic increase in CO,
levels has not only warmed the planet significantly but is also changing ocean chemistry,
through acidification. Id.

As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO; in the ocean as the ocean itself soaks up atmospheric
COy. Id. An important result of this increase in oceanic CO, levels is a reduction in the
overall pH balance of the ocean (acidification), which in turn has several important,
negative effects on corals and the reefs they build and inhabit. See generally id. § 3.2.3.
First among the adverse consequences of oceanic acidification is a reduction in the ability
of corals to create the calcite crystals that form their skeletons and ultimately the reefs
they live on. Id. at 40. One study showed a decrease in calcification rates in branching
corals of 11% to as high as 37%. Id. This decline in calcification rates is expected to
increase as CO; emissions also increase over the next century. Id.

Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral
reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.

Bleaching. Members of this genus have an especially low resistance and low
tolerance to bleaching. [UCN (Lobophyllia serratus) 2012, Exhibit 10 at 3, 4, 5.
Bleaching, caused in large part by increasing ocean temperatures, happens when a coral
expels its symbiotic zooxanthellae in response to thermal stress. Status Review Report,
Exhibit 40 at 31. While most corals can withstand mild to moderate bleaching given
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enough recovery time, severe, repeated or prolonged bleaching can lead to colony
mortality. Id.

Many corals are physiologically optimized to their local long-term seasonal
variations in temperatures and an increase of only 1° C — 2° C above the normal local
seasonal maximum can induce bleaching. See id. While some coral species are relatively
resistant to the effects of bleaching, “there is general agreement that thermal stress has
led to accelerated bleaching and mass mortality during the past 25 years.” Id. Based on
NOAA'’s own data, a recent analysis of global thermal stress and reported coral bleaching
events for the 10 year period from 1998 to 2007 shows that bleaching is a widespread
threat that has already had significant effects on most coral reefs around the world. Id. In
particular, the Indian Ocean, home of Lobophyllia serratus, recently experienced an
extensive mass bleaching in 2010, halting and potentially reversing recovery from the
1998 mass bleaching in the same region. See id.

The rapidity of the 2010 mass coral bleaching following previous bleaching
events raises the likelihood that the world has already passed the point at which mass
bleaching events will begin to happen too frequently for reefs to have sufficient time to
recover in time for the next bleaching event. Id. The accelerating frequency of bleaching
events and the slow recovery rate of this coral species are thus likely to result in
significant mortality rates and reef decline in general. Id. at 32. Even though corals do
have some capacity to adapt to rising temperatures, it is generally thought that corals are
unlikely to be able to adapt sufficiently to prevent further widespread bleaching and
mortality. Id. Given the low resistance and low tolerance of this species to bleaching and
its already low reproductive output, Lobophyllia serratus is at high risk of extinction.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species in the Indo-Pacific, including Lobophyllia serratus.
See Status Review Report, Exhibit 40 at 52. Escalating anthropogenic stressors combined
with the threats associated with global climate change place reefs in the Indo-Pacific at
high risk of collapse. These threats qualify the species as “threatened” or “endangered”
under the ESA and it should be listed. This protection is necessary to help avoid its
extinction.
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(11) Scientific Name: Millepora boschmai

Common Name: Coral
IUCN Status: Critically Endangered CITES Status: Appendix I and II

Range: This species is thought to exist, if at all, only in the Gulf of Chiriqui, on the
eastern side of Panama. See IUCN (Millepora boschmai) 2012, Exhibit 11 at 3-6.
However, a specimen collected in Indonesia was recently attributed to this species,
although this claim has yet to be confirmed. Id. at 3 (citing Razak & Hoeksema 2003). It
is possible that this species is now extinct, at least in the Eastern Tropical Pacific. Id. at 5.

Historical Range: Prior to 1983, this species was reported throughout the Gulf of
Chiriqui. Id. at 4. However, following the 1982-83 and 1997-98 ENSO events, further
searches for this species have discovered no further living specimens within the region.
Id. Observed population decline since 1983 in the Eastern Tropical Pacific is estimated as
100%. Id.

Habitat and Ecology: This species was reported from the upper forereef slope (2 meters
depth) to deep, sand and rubble slopes (18 meters depth). Id. However, it was most
abundant at the reef base (5-6 meters depth) and deeper outer slopes (to a depth of 12-15
meters). Id. (citing de Weerdt & Glynn 1991). Species of this genus are generally found
in inshore areas characterized by turbidity, and exhibit a tolerance for sedimentation. Id.

Population Status: Millepora boschmai is considered rare and possibly extinct. Id.
According to the IUCN, Millepora boschmai was already the least abundant of the three
Millepora species known from the Gulf of Chiriqui. Id. (citing de Weerdt & Glynn 1991).
This species was reported as eliminated following the 1982-83 ENSO event and detailed
searches from 1984 through 1990 across the former range revealed only dead colonies.
Id. (citing Glynn and Feingold 1992). In the early 1990’s, eight live colonies were found
in the Gulf of Chiriqui. Id. (citing Glynn & Feingold 1992; Glynn et al. 2001). However,
after the 1997-98 ENSO event, all known colonies were found dead. Id. (citing Glynn et
al. 2001). “Since then, no live colonies have been observed, despite targeted searches
throughout the former distribution.” Id.

Though no species-specific population information is available, “there is evidence
that overall coral reef habitat has declined, and this is used as a proxy for population
decline for this species.” Id. “This species is particularly susceptible to bleaching,
disease, and other threats and therefore population decline is based on both the
percentage of destroyed reefs and critical reefs that are likely to be destroyed within 20
years.” Id. (citing Wilkinson 2004).

Population Trend: Unknown, possibly extinct. See id. at 4, 5.
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Known Threats/Listing Criteria

All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

This species is particularly susceptible to bleaching, disease, and other threats
associated with global climate change and “is thought to have completely disappeared
from the majority of its range in the Eastern Tropical Pacific following recent bleaching
events.” See id. at 4, 5 (citing de Weerdt and Glynn 1991).

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

Despite its endangerment, this species is still sometimes collected for curio and
jewelry trade. See id. at 5. This is inappropriate for a species facing this level of
endangerment and the species should be extended protection under the ESA to help
prevent this harmful collection.

Disease or Predation (Criterion C):

Coral Disease. “Coral disease has emerged as a serious threat to coral reefs
worldwide and a major cause of reef deterioration.” Id. (citing Weil et al. 2006). The
number of diseases and coral species affected, as well as the distribution of diseases, has
increased dramatically within the last decade. Id. (citing Porter et al. 2001; Green &
Bruckner 2000; Sutherland et al. 2004; Weil 2004). Coral diseases have resulted in
significant losses of coral cover and have been implicated in the increased rate of disease
in the Indo-Pacific, with outbreaks recently reported from the Great Barrier Reef,
Marshall Islands, and the northwestern Hawaiian Islands. Id. (citing Aeby 2006; Jacobson
2006; Willis et al. 2004). “Increased coral disease levels on the Great Barrier Reef were
correlated with increased ocean temperatures supporting the prediction that disease levels
will increase with higher sea surface temperatures.” Id. at 5-6 (citing Willis et al. 2007).

Similarly, according to NMFS’ own recent Status Review Report, coral disease
has a synergistic relationship with increasing water temperatures and its concomitant
effects, especially bleaching, with disease outbreaks often either accompanying or
immediately following bleaching events. Status Review Report, Exhibit 40 at 34. This
relationship is most likely the result of higher than normal summer temperatures that
increase pathogen virulence while decreasing the coral’s resistance by reducing the
antibiotic activity of the host coral’s microbial flora. Id. Combined with the increased
frequency of bleaching events, disease is a major threat to the long-term survival of
Millepora boschmai. See Status review report, Exhibit 40 at 34; TUCN (Millepora
boschmai) 2012, Exhibit 11 at 4, 5-6.
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Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Millepora boschmai, is
global climate change, in particular, temperature extremes leading to bleaching and
increased susceptibility to disease, increased severity of El Nifilo Southern Oscillation
(ENSO) events and storms, and ocean acidification. [UCN (Millepora boschmai) 2012,
Exhibit 11 at 5. Other threats include human development, pollution from agriculture and
industry, and human recreation and tourism activities. Id. at 6. Combined, these threats
place coral reefs in the Indo-Pacific at high risk of collapse.

Human Population Growth. According to the recent Status Review Report by
NMEFS, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
escalating atmospheric carbon dioxide (CO;) buildup and associated impacts, both direct
(e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g. influential
in the increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
input and resuspension of costal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities, and, despite concerted efforts
on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels. Id. at
25. Following the Industrial Revolution, “[a]tmospheric CO; has increased rapidly from
its preindustrial level of 280 ppm to over 390 ppm.” Id. This dramatic increase in CO,
levels has not only warmed the planet significantly but is also changing ocean chemistry,
through acidification. Id.

As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO, in the ocean. Id. An important result of this increase
in oceanic CO; levels is a reduction in the overall pH balance of the ocean (acidification),
which in turn has several important, negative effects on corals and the reefs they build
and inhabit. See generally Status Review Report, Exhibit 40 § 3.2.3. First among the
adverse consequences of oceanic acidification is a reduction in the ability of corals to
create the calcite crystals that form their skeletons and ultimately the reefs they live on.
1d. at 40. One study showed a decrease in calcification rates in branching corals of 11%
to as high as 37%. Id. This decline in calcification rates is expected to increase as CO,
emissions also increase over the next century. Id.

Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
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bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral
reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.

Bleaching. Members of this genus and species have an especially low resistance
and low tolerance to bleaching. See [IUCN (Millepora boschmai) 2012, Exhibit 11 at 4, 5.
Bleaching, caused in large part by increasing ocean temperatures, happens when a coral
expels its symbiotic zooxanthellae in response to thermal stress. Status Review Report,
Exhibit 40 at 31. While most corals can withstand mild to moderate bleaching given
enough recovery time, severe, repeated or prolonged bleaching can lead to colony
mortality. Id.

Many corals are physiologically optimized to their local long-term seasonal
variations in temperatures and an increase of only 1° C — 2° C above the normal local
seasonal maximum can induce bleaching. See id. While some coral species are relatively
resistant to the effects of bleaching, “there is general agreement that thermal stress has
led to accelerated bleaching and mass mortality during the past 25 years.” Id. Based on
NOAA'’s own data, a recent analysis of global thermal stress and reported coral bleaching
events for the 10 year period from 1998 to 2007 shows that bleaching is a widespread
threat that has already had significant effects on most coral reefs around the world. Id.

The rapidity of recent mass coral bleaching following previous bleaching events
raises the likelihood that the world has already passed the point at which mass bleaching
events will begin to happen too frequently for reefs to have sufficient time to recover in
time for the next bleaching event. Id. The accelerating frequency of bleaching events and
the slow recovery rate of this coral species are thus likely to result in significant mortality
rates and reef decline in general. Id. at 32. Even though corals do have some capacity to
adapt to rising temperatures, it is generally thought that corals are unlikely to be able to
adapt sufficiently to prevent further widespread bleaching and mortality. Id. Given the
susceptibility of this species to bleaching and its already low reproductive output,
Millepora boschmai is at high risk of extinction. See id. at 4, 5.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species in the Indo-Pacific, including Millepora boschmai.
See Status Review Report, Exhibit 40 at 52. Escalating anthropogenic stressors combined
with the threats associated with global climate change place reefs in the Indo-Pacific at
high risk of collapse. These threats qualify the species as “threatened” or “endangered”
under the ESA and it should be listed. This protection is necessary to help avoid its
extinction.
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(12) Scientific Name: Millepora striata

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix I and II

Range: This species has a restricted range in the Caribbean and is known only from
Guadeloupe, San Blas (Panama), Venezuela, Colombia, and Belize. [UCN (Millepora
striata) 2012, Exhibit 12 at 4 (citing de Weerdt 1990; Fenner 1999).

Habitat and Ecology: This species is not well known. Id. at 5. Millepora species are
generally found in inshore areas characterized by turbidity, and exhibit a tolerance for
sedimentation. Id.

Population Status: This is a rare and poorly known species. Id. at 4, 5. “There is no
species-specific population information available for this species. However, there is
evidence that overall coral reef habitat has declined, and this is used as a proxy for
population decline for this species.” Id. at 4.

Population Trend: Decreasing. Id.
Known Threats/Listing Criteria
All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this

individual species account.

While poorly known, it is thought that this species is susceptible to bleaching and
is sometimes collected for the curio and jewelry trade. Id. at 3, 5.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

This species is estimated to experience habitat degradation and loss of 50% over
the next 30 years. Id. at 4. This habitat reduction represents a significant threat to the
species’ continued existence.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

Despite its endangerment, this species is still sometimes collected for the curio

and jewelry trade. See id. at 5. ESA protection should be extend to the species to help
prevent further collection.
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Disease or Predation (Criterion C):

Coral Disease. “Coral disease has emerged as a serious threat to coral reefs
worldwide and is a major cause of reef deterioration.” Id. at 5 (citing Weil et al. 2006).
Both the number of diseases and coral species affected have increased dramatically
within the last decade. Id. (citing Porter et al. 2001; Green & Bruckner 2000; Sutherland
et al. 2004; Weil 2004). Importantly for Millepora striata, coral disease outbreaks have
resulted in significant losses of coral cover in the nearby Florida Keys. Id. (citing
Aronson & Precht 2001; Porter et al. 2001; Patterson et al. 2002).

Additionally, according to NMFS’ own recent Status Review Report, coral
disease has a synergistic relationship with increasing water temperatures and its
concomitant effects, especially bleaching, with disease outbreaks often either
accompanying or immediately following bleaching events. Status Review Report, Exhibit
40 at 34. This relationship is most likely the result of higher than normal summer
temperatures that increase pathogen virulence while decreasing the coral’s resistance by
reducing the antibiotic activity of the host coral’s microbial flora. Id. Combined with the
increased frequency of bleaching events, disease is a major threat to the long-term
survival of Millepora striata.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Millepora striata, is global
climate change, in particular, temperature extremes leading to bleaching and increased
susceptibility to disease, increased severity of El Nifio Southern Oscillation (ENSO)
events and storms, and ocean acidification. [UCN (Millepora striata) 2012, Exhibit 12 at
5. Other threats include human development, pollution from agriculture and industry, and
human recreation and tourism activities. Id. Combined, these threats place coral reefs in
the Indo-Pacific at high risk of collapse.

Human Population Growth. According to the recent Status Review Report by
NMEFS, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
escalating atmospheric carbon dioxide (CO;) buildup and associated impacts, both direct
(e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g. influential
in the increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
input and resuspension of costal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities, and, despite concerted efforts
on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.
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Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels. Id. at
25. Following the Industrial Revolution, “[a]tmospheric CO; has increased rapidly from
its preindustrial level of 280 ppm to over 390 ppm.” Id. This dramatic increase in CO,
levels has not only warmed the planet significantly but is also changing ocean chemistry,
through acidification. Id.

As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO; in the ocean. Id. An important result of this increase
in oceanic CO; levels is a reduction in the overall pH balance of the ocean (acidification),
which in turn has several important, negative effects on corals and the reefs they build
and inhabit. See generally Status Review Report, Exhibit 40 § 3.2.3. First among the
adverse consequences of oceanic acidification is a reduction in the ability of corals to
create the calcite crystals that form their skeletons and ultimately the reefs they live on.
Id. at 40. One study showed a decrease in calcification rates in branching corals of 11%
to as high as 37%. Id. This decline in calcification rates is expected to increase as CO,
emissions also increase over the next century. Id.

Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral
reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.

Bleaching. Members of this genus have be especially susceptible to bleaching.
IUCN (Millepora striata) 2012, Exhibit 12 at 3, 4, 5. Bleaching, caused in large part by
increasing ocean temperatures, happens when a coral expels its symbiotic zooxanthellae
in response to thermal stress. Status Review Report, Exhibit 40 at 31. While most corals
can withstand mild to moderate bleaching given enough recovery time, severe, repeated
or prolonged bleaching can lead to colony mortality. Id.

Most corals are physiologically optimized to their local long-term seasonal
variations in temperatures and an increase of only 1° C — 2° C above the normal local
seasonal maximum can induce bleaching. Id. While some coral species are relatively
resistant to the effects of bleaching, “there is general agreement that thermal stress has
led to accelerated bleaching and mass mortality during the past 25 years.” Id. Based on
NOAA'’s own data, a recent analysis of global thermal stress and reported coral bleaching
events for the 10 year period from 1998 to 2007 shows that bleaching is a widespread
threat that has already had significant effects on most coral reefs around the world. Id.

The rapidity of recent mass coral bleaching following previous bleaching events
raises the likelihood that the world has already passed the point at which mass bleaching
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events will begin to happen too frequently for reefs to have sufficient time to recover in
time for the next bleaching event. Id. The accelerating frequency of bleaching events and
the slow recovery rate of this coral species are thus likely to result in significant mortality
rates and reef decline in general. Id. at 32. Even though corals do have some capacity to
adapt to rising temperatures, it is generally thought that corals are unlikely to be able to
adapt sufficiently to prevent further widespread bleaching and mortality. Id. The
susceptability of this species to bleaching severely reduces this species’ potential for
long-term survival.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species in the Caribbean, including Millepora striata. See
Status Review Report, Exhibit 40 at 52. Escalating anthropogenic stressors combined
with the threats associated with global climate change place reefs in the Caribbean at high
risk of collapse. These threats qualify the species as “threatened” or “endangered” under
the ESA and it should be listed. This protection is necessary to help avoid its extinction.
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(13) Scientific Name: Montipora setosa

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: This species is native to the central Indo-Pacific region in Australia, Indonesia,
Malaysia, the Philippines, Singapore, and Thailand, though it may be more widely
distributed. [UCN (Montipora setosa) 2012, Exhibit 13 at 4. This species is rare
throughout its range. Id. at 3, 4.

Habitat and Ecology: Montipora setosa is found in shallow, protected reef
environments, including upper reef slopes, at depths of up to at least 20 meters. Id. at 5.

Population Status: “This is a rare species.” Id. at 4. “There is no species-specific
population information available for this species. However, there is evidence that overall
coral reef habitat has declined, and this is used as a proxy for population decline for this
species. Id. “This species is particularly susceptible to bleaching, disease, and other
threats and therefore population decline is based on both the percentage of destroyed
reefs and critical reefs that are likely to be destroyed within 20 years. Id. (citing
Wilkinson 2004).

Population Trend: Decreasing. Id.
Known Threats/Listing Criteria
All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this

individual species account.

This species is particularly susceptible to bleaching, disease, and other threats. Id.
at 3-6.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

This species is estimated to experience habitat degradation and loss of 66% over
the next 30 years. Id. at 4. This reduction in habitat places the species at increased risk of
extinction.

Disease or Predation (Criterion C):
Coral Disease. “Coral disease has emerged as a serious threat to coral reefs
worldwide and a major cause of reef deterioration.” Id. at 5 (citing Weil et al. 2006).

“The numbers of diseases and coral species affected, as well as the distribution of
diseases[,] have all increased dramatically within the last decade.” Id. (citing Porter et al.
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2001; Green & Bruckner 2000; Sutherland et al. 2004; Weil 2004). Coral diseases have
resulted in significant losses of coral cover and have been implicated in the increased rate
of disease in the Indo-Pacific, with outbreaks recently reported from the Great Barrier
Reef, Marshall Islands, and the northwestern Hawaiian Islands. Id. (citing Aeby 2006;
Jacobson 2006; Willis et al. 2004). “Increased coral disease levels on the [Great Barrier
Reef] were correlated with increased ocean temperatures supporting the prediction that

disease levels will increase with higher sea surface temperatures.” 1d. (citing Willis et al.
2007).

Similarly, according to NMFS’ own recent Status Review Report, coral disease
has a synergistic relationship with increasing water temperatures and its concomitant
effects, especially bleaching, with disease outbreaks often either accompanying or
immediately following bleaching events. Status Review Report, Exhibit 40 at 34. This
relationship is most likely the result of higher than normal summer temperatures that
increase pathogen virulence while decreasing the coral’s resistance by reducing the
antibiotic activity of the host coral’s microbial flora. Id. Combined with the increased
frequency of bleaching events, disease is a major threat to the long-term survival of
Montipora setosa.

Predation by Crown-of-Thorns Starfish. Additionally, Acanthaster planci, the
crown-of-thorns starfish, has been observed preferentially preying upon corals of the
genus Montipora. IUCN (Montipora setosa) 2012, Exhibit 13 at 5 (citing Colgan 1987).
Crown-of-thorns starfish are found throughout the Pacific and Indian Oceans, and the
Red Sea. Id. These starfish are voracious predators of reef-building corals, with a
preference for branching and tubular corals like Montipora setosa. 1d. “Populations of the
crown-of-thorns starfish have greatly increased since the 1970s and have been known to
wipe out large areas of coral reef habitat.” Id. Increased breakouts of crown-of-thorns
starfish has become a major threat, and have contributed to the overall decline and reef
destruction in the Indo-Pacific region. Id.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Montipora setosa, is global
climate change, in particular, temperature extremes leading to bleaching and increased
susceptibility to disease, increased severity of El Nifio Southern Oscillation (ENSO)
events and storms, and ocean acidification. Id. Other threats include human development,
pollution from agriculture and industry, and human recreation and tourism activities. Id.
at 5-6. Combined, these threats place coral reefs in the Indo-Pacific at high risk of
collapse.

Human Population Growth. According to the recent Status Review Report by
NMEFS, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
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escalating atmospheric carbon dioxide (CO,) buildup and associated impacts, both direct
(e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g. influential
in the increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
input and resuspension of costal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities, and, despite concerted efforts
on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels. Id. at
25. Following the Industrial Revolution, “[a]tmospheric CO; has increased rapidly from
its preindustrial level of 280 ppm to over 390 ppm.” Id. This dramatic increase in CO,
levels has not only warmed the planet significantly but is also changing ocean chemistry,
through acidification. Id.

As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO, in the ocean. Id. An important result of this increase
in oceanic CO; levels is a reduction in the overall pH balance of the ocean (acidification),
which in turn has several important, negative effects on corals and the reefs they build
and inhabit. See generally Status Review Report, Exhibit 40 § 3.2.3. First among the
adverse consequences of oceanic acidification is a reduction in the ability of corals to
create the calcite crystals that form their skeletons and ultimately the reefs they live on.
1d. at 40. One study showed a decrease in calcification rates in branching corals of 11%
to as high as 37%. Id. This decline in calcification rates is expected to increase as CO,
emissions also increase over the next century. Id.

Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral
reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.

Bleaching. Montipora setosa is especially susceptible to bleaching. [UCN
(Montipora setosa) 2012, Exhibit 13 at 3, 4, 5. Bleaching, caused in large part by
increasing ocean temperatures, happens when a coral expels its symbiotic zooxanthellae
in response to thermal stress. Status Review Report, Exhibit 40 at 31. While most corals
can withstand mild to moderate bleaching given enough recovery time, severe, repeated
or prolonged bleaching can lead to colony mortality. Id.
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Most corals are physiologically optimized to their local long-term seasonal
variations in temperatures and an increase of only 1° C — 2° C above the normal local
seasonal maximum can induce bleaching. Id. While some coral species are relatively
resistant to the effects of bleaching, “there is general agreement that thermal stress has
led to accelerated bleaching and mass mortality during the past 25 years.” Id. Based on
NOAA'’s own data, a recent analysis of global thermal stress and reported coral bleaching
events for the 10 year period from 1998 to 2007 shows that bleaching is a widespread
threat that has already had significant effects on most coral reefs around the world. In
particular, the Indian Ocean, home of Montipora setosa, recently experienced an
extensive mass bleaching in 2010, halting and potentially reversing recovery from the
1998 mass bleaching in the same region. Id.

The rapidity of the 2010 mass coral bleaching following previous bleaching
events raises the likelihood that the world has already passed the point at which mass
bleaching events will begin to happen too frequently for reefs to have sufficient time to
recover in time for the next bleaching event. Id. The accelerating frequency of bleaching
events and the slow recovery rate of this coral species are thus likely to result in
significant mortality rates and reef decline in general. Id. at 32. Even though corals do
have some capacity to adapt to rising temperatures, it is generally thought that corals are
unlikely to be able to adapt sufficiently to prevent further widespread bleaching and
mortality. Id. Given the susceptibility of this species to bleaching and its already low
reproductive output, Montipora setosa at high risk of extinction. See id. at 3, 4, 5.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species in the Indo-Pacific, including Montipora setosa. See
id. at 52. Escalating anthropogenic stressors combined with the threats associated with
global climate change place reefs in the Indo-Pacific at high risk of collapse. These
threats qualify the species as “threatened” or “endangered” under the ESA and it should
be listed. This protection is necessary to help avoid its extinction.
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(14) Scientific Name: Parasimplastrea sheppardi

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: This species is endemic to the west and northwest Indian Ocean and the Arabian
Gulf. IUCN (Parasimplastrea sheppardi) 2012, Exhibit 14 at 4.

Habitat and Ecology: This species occurs to a depth of 20 meters in marginal reef
environments, mainly in the Arabian Gulf region. Id. at 5. It is also found on subtidal
rock and rocky reefs, on the back and foreslopes of the reef, and in lagoons. Id.

Population Status: “This is an uncommon species.” Id. at 4. “There is no species-
specific population information available for this species. However, there is evidence that
overall coral reef habitat has declined, and this is used as a proxy for population decline
for this species.” Id. “This species is particularly susceptible to bleaching, disease, and
other threats associated with global climate change, and therefore population decline is
based on both the percentage of destroyed reefs and critical reefs that are likely to be
destroyed within the next 20 years.” Id. (citing Wilkinson 2004).

Population Trend: Decreasing. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

This species is estimated to experience habitat degradation and loss of 57% over
the next thirty years. Id. This reduction in habitat places the species at increased risk of
extinction.

Disease or Predation (Criterion C):

Coral Disease. This species is particularly susceptible to coral disease. Id. at 3, 4.
“Coral disease has emerged as a serious threat to coral reefs worldwide and a major cause
of reef deterioration.” Id. at 5 (citing Weil et al. 2006). “The numbers of diseases and
coral species affected, as well as the distribution of diseases have all increased
dramatically within the last decade.” Id. (citing Porter et al. 2001; Green & Bruckner
2000; Sutherland et al. 2004; Weil 2004). Coral diseases have resulted in significant
losses of coral cover and have been implicated in the increased rate of disease in the
Indo-Pacific, with outbreaks recently reported from the Great Barrier Reef, Marshall
Islands, and the northwestern Hawaiian Islands. Id. (citing Aeby 2006; Jacobson 2006;
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Willis et al. 2004). “Increased coral disease levels on the [Great Barrier Reef] were
correlated with increased ocean temperatures supporting the prediction that disease levels
will increase with higher sea surface temperatures. Id. (citing Willis et al. 2007).

Similarly, according to NMFS’ own recent Status Review, coral disease has a
synergistic relationship with increasing water temperatures and its concomitant effects,
especially bleaching, with disease outbreaks often either accompanying or immediately
following bleaching events. Status Review Report, Exhibit 40 at 34. This relationship is
most likely the result of higher than normal summer temperatures that increase pathogen
virulence while decreasing the coral’s resistance by reducing the antibiotic activity of the
host coral’s microbial flora. Id. Combined with the increased frequency of bleaching
events, disease is a major threat to the long-term survival of Parasimplastrea sheppardi.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Parasimplastrea sheppardi,
is global climate change, in particular, temperature extremes leading to bleaching and
increased susceptibility to disease, increased severity of El Nifio Southern Oscillation
(ENSO) events and storms, and ocean acidification. [UCN (Parasimplastrea sheppardi)
2012, Exhibit 14 at 5. Other threats include human development, pollution from
agriculture and industry, and human recreation and tourism activities. Id. Combined,
these threats place coral reefs in the Indo-Pacific at high risk of collapse.

Human Population Growth. According to the recent Status Review Report by
NMEFS, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
escalating atmospheric carbon dioxide (CO;) buildup and associated impacts, both direct
(e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g. influential
in the increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
input and resuspension of costal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities, and, despite concerted efforts
on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels. Id. at
25. Following the Industrial Revolution, “[a]tmospheric CO; has increased rapidly from
its preindustrial level of 280 ppm to over 390 ppm.” Id. This dramatic increase in CO,
levels has not only warmed the planet significantly but is also changing ocean chemistry,
through acidification. Id.
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As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO, in the ocean. Id. An important result of this increase
in oceanic CO; levels is a reduction in the overall pH balance of the ocean (acidification),
which in turn has several important, negative effects on corals and the reefs they build
and inhabit. See generally id. § 3.2.3. First among the adverse consequences of oceanic
acidification is a reduction in the ability of corals to create the calcite crystals that form
their skeletons and ultimately the reefs they live on. Id. at 40. One study showed a
decrease in calcification rates in branching corals of 11% to as high as 37%. Id. This
decline in calcification rates is expected to increase as CO; emissions also increase over
the next century. Id.

Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral
reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.

Bleaching. Parasimplastrea sheppardi is especially susceptible to bleaching.
TUCN (Parasimplastrea sheppardi) 2012, Exhibit 14 at 4. Bleaching, caused in large part
by increasing ocean temperatures, happens when a coral expels its symbiotic
zooxanthellae in response to thermal stress. Status Review Report, Exhibit 40 at 31.
While most corals can withstand mild to moderate bleaching given enough recovery time,
severe, repeated or prolonged bleaching can lead to colony mortality. Id.

Most corals are physiologically optimized to their local long-term seasonal
variations in temperatures and an increase of only 1° C — 2° C above the normal local
seasonal maximum can induce bleaching. Id. While some coral species are relatively
resistant to the effects of bleaching, “there is general agreement that thermal stress has
led to accelerated bleaching and mass mortality during the past 25 years.” Id. Based on
NOAA'’s own data, a recent analysis of global thermal stress and reported coral bleaching
events for the 10 year period from 1998 to 2007 shows that bleaching is a widespread
threat that has already had significant effects on most coral reefs around the world. Id. In
particular, the Indian Ocean, home of Parasimplastrea sheppardi, recently experienced
an extensive mass bleaching in 2010, halting and potentially reversing recovery from the
1998 mass bleaching in the same region. Id.

The rapidity of the 2010 mass coral bleaching following previous bleaching
events raises the likelihood that the world has already passed the point at which mass
bleaching events will begin to happen too frequently for reefs to have sufficient time to
recover in time for the next bleaching event. Id. The accelerating frequency of bleaching
events and the slow recovery rate of this coral species are thus likely to result in
significant mortality rates and reef decline in general. Id. at 32. Even though corals do
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have some capacity to adapt to rising temperatures, it is generally thought that corals are
unlikely to be able to adapt sufficiently to prevent further widespread bleaching and
mortality. Id. Given susceptibility of this species to bleaching and its already low
reproductive output, Parasimplastrea sheppardi is at high risk of extinction. See id. at 3,
4.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species in the Indo-Pacific, including Parasimplastrea
sheppardi. See Status Review Report, Exhibit 40 at 52. Escalating anthropogenic
stressors combined with the threats associated with global climate change place reefs in
the Indo-Pacific at high risk of collapse. These threats qualify the species as “threatened”
or “endangered” under the ESA and it should be listed. This protection is necessary to
help avoid its extinction.
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(15) Scientific Name: Pectinia maxima

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: This species is found in the so-called Coral Triangle, including the Solomon
Islands, Australia, Indonesia, and Papua New Guinea. [IUCN (Pectinia maxima) 2012,
Exhibit 15 at 4. It is not widespread and is uncommon throughout its range. Id. at 3.

Habitat and Ecology: “This species is found in shallow reef environments, protected
from wave action and where the water is slightly turbid.” Id. at 5. “Pectinia colonies
occasionally reach 1 meter or more in diameter.” Id. (citing Wood 1993). It is usually
found at depths of 3-25 meters. Id. Species of this genus are typically conspicuous. Id.
(citing Veron 1995).

Population Status: This species is overall uncommon, but is also highly distinctive. See
id. at 4. “There is no species-specific population information available for this species.
However, there is evidence that overall coral reef habitat has declined, and this is used as
a proxy for population decline for this species.” Id. “This species is particularly
susceptible to bleaching, disease, and other threats and therefore population decline is
based on both the percentage of destroyed reefs and critical reefs that are likely to be
destroyed within the next 20 years.” Id. (citing Wilkinson 2004).

Population Trend: Unknown. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Pectinia maxima is expected to experience an estimated habitat degradation and
loss of 66% over the next thirty years. Id. This reduction in habitat places the species at
increased risk of extinction.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

This species is threatened by overharvest because of targeting by the aquarium
trade. See id. at 3, 5, 6. In fact, in Lampung, Southern Sumatra, species of the genus
Pectinia, which would include Pectinia maxima, are in the top 25 genera collected for the
aquarium trade. See id. at 5 (citing Terangi Indonesian Coral Reef Foundation). ESA
protection should be extended to the species to help halt further collection.
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Disease or Predation (Criterion C):

Coral Disease. This species is particularly susceptible to coral disease. [UCN
(Pectinia maxima) 2012, Exhibit 15 at 4, 5. “Coral disease has emerged as a serious threat
to coral reefs worldwide and a major cause of reef deterioration.” Id. at 5 (citing Weil et
al. 2006). “The numbers of diseases and coral species affected, as well as the distribution
of diseases have all increased dramatically within the last decade.” Id. (citing Porter et al.
2001; Green & Bruckner 2000; Sutherland et al. 2004; Weil 2004). Coral diseases have
resulted in significant losses of coral cover and have been implicated in the increased rate
of disease in the Indo-Pacific, with outbreaks recently reported from the Great Barrier
Reef, Marshall Islands, and the northwestern Hawaiian Islands. Id. (citing Aeby 2006;
Jacobson 2006; Willis et al. 2004). “Increased coral disease levels on the [Great Barrier
Reef] were correlated with increased ocean temperatures supporting the prediction that
disease levels will increase with higher sea surface temperatures.” 1d. (citing Willis et al.
2007).

Similarly, according to NMFS’ own recent Status Review Report, coral disease
has a synergistic relationship with increasing water temperatures and its concomitant
effects, especially bleaching, with disease outbreaks often either accompanying or
immediately following bleaching events. Status Review Report, Exhibit 40 at 34. This
relationship is most likely the result of higher than normal summer temperatures that
increase pathogen virulence while decreasing the coral’s resistance by reducing the
antibiotic activity of the host coral’s microbial flora. Id. Combined with the increased
frequency of bleaching events, disease is a major threat to the long-term survival of
Pectinia maxima.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Pectinia maxima, is global
climate change, in particular, temperature extremes leading to bleaching and increased
susceptibility to disease, increased severity of El Nifio Southern Oscillation (ENSO)
events and storms, and ocean acidification. [UCN (Pectinia maxima) 2012, Exhibit 15 at
5. Other threats include human development, pollution from agriculture and industry, and
human recreation and tourism activities. Id. Combined, these threats place coral reefs in
the Indo-Pacific at high risk of collapse.

Human Population Growth. According to the recent Status Review Report by
NMEFS, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
escalating atmospheric carbon dioxide (CO;) buildup and associated impacts, both direct
(e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g. influential
in the increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
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input and resuspension of costal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities, and, despite concerted efforts
on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels. 1d. at
25. Following the Industrial Revolution, “[a]tmospheric CO; has increased rapidly from
its preindustrial level of 280 ppm to over 390 ppm.” Id. This dramatic increase in CO,
levels has not only warmed the planet significantly but is also changing ocean chemistry,
through acidification. Id.

As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO; in the ocean. Id. An important result of this increase
in oceanic CO; levels is a reduction in the overall pH balance of the ocean (acidification),
which in turn has several important, negative effects on corals and the reefs they build
and inhabit. See generally Status Review Report, Exhibit 40 § 3.2.3. First among the
adverse consequences of oceanic acidification is a reduction in the ability of corals to
create the calcite crystals that form their skeletons and ultimately the reefs they live on.
Id. at 40. One study showed a decrease in calcification rates in branching corals of 11%
to as high as 37%. Id. This decline in calcification rates is expected to increase as CO,
emissions also increase over the next century. Id.

Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral
reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.

Bleaching. Pectinia maxima is especially susceptible to bleaching. [UCN
(Pectinia maxima) 2012, Exhibit 15 at 3, 4, 5. Bleaching, caused in large part by
increasing ocean temperatures, happens when a coral expels its symbiotic zooxanthellae
in response to thermal stress. Status Review Report, Exhibit 40 at 31. While most corals
can withstand mild to moderate bleaching given enough recovery time, severe, repeated
or prolonged bleaching can lead to colony mortality. Id.

Many corals are physiologically optimized to their local long-term seasonal
variations in temperatures and an increase of only 1° C — 2° C above the normal local
seasonal maximum can induce bleaching. Id. While some coral species are relatively
resistant to the effects of bleaching, “there is general agreement that thermal stress has
led to accelerated bleaching and mass mortality during the past 25 years.” Id. Based on
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NOAA'’s own data, a recent analysis of global thermal stress and reported coral bleaching
events for the 10 year period from 1998 to 2007 shows that bleaching is a widespread
threat that has already had significant effects on most coral reefs around the world. Id. In
particular, the Indian Ocean, home of Pectinia maxima, recently experienced an extensive
mass bleaching in 2010, halting and potentially reversing recovery from the 1998 mass
bleaching in the same region. Id.

The rapidity of the 2010 mass coral bleaching following previous bleaching
events raises the likelihood that the world has already passed the point at which mass
bleaching events will begin to happen too frequently for reefs to have sufficient time to
recover in time for the next bleaching event. Id. The accelerating frequency of bleaching
events and the slow recovery rate of this coral species are thus likely to result in
significant mortality rates and reef decline in general. Id. at 32. Even though corals do
have some capacity to adapt to rising temperatures, it is generally thought that corals are
unlikely to be able to adapt sufficiently to prevent further widespread bleaching and
mortality. Id. Given the susceptibility of this species to bleaching and its already low
reproductive output, Pectinia maxima is at high risk of extinction. See id. at 3, 4, 5.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species in the Indo-Pacific, including Pectinia maxima. See
Status Review Report, Exhibit 40 at 52. Escalating anthropogenic stressors combined
with the threats associated with global climate change place reefs in the Indo-Pacific at
high risk of collapse. These threats qualify the species as “threatened” or “endangered”
under the ESA and it should be listed. This protection is necessary to help avoid its
extinction.
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(16) Scientific Name: Pocillopora fungiformis

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: This species is restricted to Madagascar, an area of high habitat degradation, and
is uncommon throughout this limited range. [IUCN (Pocillopora fungiformis) 2012,
Exhibit 16 at 3, 4.

Habitat and Ecology: “This species is found in shallow reef environments exposed to
strong wave action.” Id. at 5. Its maximum size is 2 meters across. Id.

Population Status: “This is an uncommon species.” Id. at 4. “There is no species-
specific population information available for this species. However, there is evidence that
overall coral reef habitat has declined, and this is used as a proxy for population decline
for this species.” Id. This decline in reef habitat is especially pronounced around
Madagascar. See id. at 3. “This species is particularly susceptible to bleaching, disease,
and other threats and therefore population decline is based on both the percentage of
destroyed reefs and critical reefs that are likely to be destroyed within 20 years.” Id. at 4
(citing Wilkinson 2004).

Population Trend: Unknown. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Pocillopora fungiformis is estimated to experience habitat degradation and loss of
58% over the next thirty years. Id. This habitat reduction places the species at increased
risk of extinction.

Disease or Predation (Criterion C):

Coral Disease. This species is particularly susceptible to coral disease. Id. at 3, 4.
“Coral disease has emerged as a serious threat to coral reefs worldwide and a major cause
of reef deterioration.” Id. at 5 (citing Weil et al. 2006). “The numbers of diseases and
coral species affected, as well as the distribution of diseases have all increased
dramatically within the last decade.” Id. (citing Porter et al. 2001; Green & Bruckner
2000; Sutherland et al. 2004; Weil 2004). Coral diseases have resulted in significant
losses of coral cover and have been implicated in the increased rate of disease in the
Indo-Pacific, with outbreaks recently reported from the Great Barrier Reef, Marshall
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Islands, and the northwestern Hawaiian Islands. Id. (citing Aeby 2006; Jacobson 2006;
Willis et al. 2004). “Increased coral disease levels on the [Great Barrier Reef] were
correlated with increased ocean temperatures supporting the prediction that disease levels
will increase with higher sea surface temperatures.” Id. (citing Willis et al. 2007).

Similarly, according NMFS’ own recent Status Review Report, coral disease has
a synergistic relationship with increasing water temperatures and its concomitant effects,
especially bleaching, with disease outbreaks often either accompanying or immediately
following bleaching events. Status Review Report, Exhibit 40 at 34. This relationship is
most likely the result of higher than normal summer temperatures that increase pathogen
virulence while decreasing the coral’s resistance by reducing the antibiotic activity of the
host coral’s microbial flora. Id. Combined with the increased frequency of bleaching
events, disease is a major threat to the long-term survival of Pocillopora fungiformis.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Pocillopora fungiformis, is
global climate change, in particular, temperature extremes leading to bleaching and
increased susceptibility to disease, increased severity of El Nifilo Southern Oscillation
(ENSO) events and storms, and ocean acidification. [UCN (Pocillopora fungiformis)
2012, Exhibit 16 at 5. Other threats include human development, pollution from
agriculture and industry, and human recreation and tourism activities. Id. Combined,
these threats place coral reefs in the Indo-Pacific at high risk of collapse.

Human Population Growth. According to the recent Status Review Report by
NMEFS, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
escalating atmospheric carbon dioxide (CO;) buildup and associated impacts, both direct
(e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g. influential
in the increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
input and resuspension of costal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities, and, despite concerted efforts
on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels. Id. at
25. Following the Industrial Revolution, “[a]tmospheric CO; has increased rapidly from
its preindustrial level of 280 ppm to over 390 ppm.” Id. This dramatic increase in CO,
levels has not only warmed the planet significantly but is also changing ocean chemistry,
through acidification. Id.
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As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO, in the ocean. Id. An important result of this increase
in oceanic CO; levels is a reduction in the overall pH balance of the ocean (acidification),
which in turn has several important, negative effects on corals and the reefs they build
and inhabit. See generally id. § 3.2.3. First among the adverse consequences of oceanic
acidification is a reduction in the ability of corals to create the calcite crystals that form
their skeletons and ultimately the reefs they live on. Id. at 40. One study showed a
decrease in calcification rates in branching corals of 11% to as high as 37%. Id. This
decline in calcification rates is expected to increase as CO; emissions also increase over
the next century. Id.

Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral
reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.

Bleaching. This Species is especially susceptible to bleaching. IUCN (Pocillopora
fungiformis) 2012, Exhibit 16 at 3, 4. Bleaching, caused in large part by increasing ocean
temperatures, happens when a coral expels its symbiotic zooxanthellae in response to
thermal stress. Status Review Report, Exhibit 40 at 31. While most corals can withstand
mild to moderate bleaching given enough recovery time, severe, repeated or prolonged
bleaching can lead to colony mortality. Id.

Many corals are physiologically optimized to their local long-term seasonal
variations in temperatures and an increase of only 1° C — 2° C above the normal local
seasonal maximum can induce bleaching. Id. While some coral species are relatively
resistant to the effects of bleaching, “there is general agreement that thermal stress has
led to accelerated bleaching and mass mortality during the past 25 years.” Id. Based on
NOAA'’s own data, a recent analysis of global thermal stress and reported coral bleaching
events for the 10 year period from 1998 to 2007 shows that bleaching is a widespread
threat that has already had significant effects on most coral reefs around the world. In
particular, the Indian Ocean, home of Pocillopora fungiformis, recently experienced an
extensive mass bleaching in 2010, halting and potentially reversing recovery from the
1998 mass bleaching in the same region. Id.

The rapidity of the 2010 mass coral bleaching following previous bleaching
events raises the likelihood that the world has already passed the point at which mass
bleaching events will begin to happen too frequently for reefs to have sufficient time to
recover in time for the next bleaching event. Id. The accelerating frequency of bleaching
events and the slow recovery rate of this coral species are thus likely to result in
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significant mortality rates and reef decline in general. Id. at 32. Even though corals do
have some capacity to adapt to rising temperatures, it is generally thought that corals are
unlikely to be able to adapt sufficiently to prevent further widespread bleaching and
mortality. Id. Given the susceptibility of this species to bleaching and its already low
reproductive output, Pocillopora fungiformis is at high risk of extinction. See id. at 3, 4.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species in the Indo-Pacific, including Pocillopora fungiformis.
See Status Review Report, Exhibit 40 at 52. Escalating anthropogenic stressors combined
with the threats associated with global climate change place reefs in the Indo-Pacific at
high risk of collapse. These threats qualify the species as “threatened” or “endangered”
under the ESA and it should be listed. This protection is necessary to help avoid its
extinction.
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(17) Scientific Name: Porites desilveri

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: This species is known only from Sri Lanka. IUCN (Porites desilveri) 2012,
Exhibit 17 at 4.

Habitat and Ecology: “This species is found in shallow reef environments, especially
lagoons. It is not known to which depth this species generally occurs. Id. at 5.

Population Status: “This species is common throughout its very restricted range in a
region with high reef destruction.” Id. at 3. “There is no species-specific population
information available for this species. However, there is evidence that overall coral reef
habitat has declined, and this is used as a proxy for population decline for this species.”
Id. at 4. “This species is particularly susceptible to bleaching, disease, and other threats
and therefore population decline is based on both the percentage of destroyed reefs and
critical reefs that are likely to be destroyed within 20 years. Id. (citing Wilkinson 2004).

Population Trend: Unknown. Id.
Known Threats/Listing Criteria
All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this

individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Porites desilveri is estimated to experience habitat degradation and loss of 55%
over the next 30 years. Id. This habitat reduction places the species at increased risk of
extinction.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

This species, and others of the genus Porites, are heavily collected for the
aquarium trade. Id. at 3, 5, 6. ESA protection should be extended to the species to help
halt further collection.

Disease or Predation (Criterion C):
Coral Disease. Porites desilveri is more prone to disease than many other corals.

Id. at 3, 4, 5. “Coral disease has emerged as a serious threat to coral reefs worldwide and
a major cause of reef deterioration.” Id. at 5 (citing Weil et al. 2006). The numbers of
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diseases and coral species affected, as well as the distribution of diseases, has increased
dramatically within the last decade. Id. (citing Porter et al. 2001; Green & Bruckner
2000; Sutherland et al. 2004; Weil 2004). Coral diseases have resulted in significant
losses of coral cover and have been implicated in the increased rate of disease in the
Indo-Pacific, with outbreaks recently reported from the Great Barrier Reef, Marshall
Islands, and the northwestern Hawaiian Islands. Id. (citing Aeby 2006; Jacobson 2006;
Willis et al. 2004). “Increased coral disease levels on the [Great Barrier Reef] were
correlated with increased ocean temperatures supporting the prediction that disease levels
will increase with higher sea surface temperatures.” Id. (citing Willis et al. 2007).

Similarly, according to NMFS’ own recent Status Review Report, coral disease
has a synergistic relationship with increasing water temperatures and its concomitant
effects, including oceanic acidification. Status Review Report, Exhibit 40 at 34. This
relationship is most likely the result of higher than normal summer temperatures that
increase pathogen virulence while decreasing the coral’s resistance by reducing the
antibiotic activity of the host coral’s microbial flora. Id. Given its greater susceptibility,
coral disease is a major threat to the long-term survival of Porites desilveri.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Porites desilveri, is global
climate change, in particular, temperature extremes leading to bleaching and increased
susceptibility to disease, increased severity of El Nifio Southern Oscillation (ENSO)
events and storms, and ocean acidification. [UCN (Porites desilveri) 2012, Exhibit 17 at
5. Other threats include human development, pollution from agriculture and industry, and
human recreation and tourism activities. Id. Combined, these threats place coral reefs in
the Indo-Pacific at high risk of collapse.

Human Population Growth. According to the recent Status Review Report by
NMEFS, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
escalating atmospheric carbon dioxide (CO;) buildup and associated impacts, both direct
(e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g. influential
in the increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
input and resuspension of costal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities, and, despite concerted efforts
on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels. Id. at
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25. Following the Industrial Revolution, “[a]tmospheric CO; has increased rapidly from
its preindustrial level of 280 ppm to over 390 ppm.” Id. This dramatic increase in CO,
levels has not only warmed the planet significantly but is also changing ocean chemistry,
through acidification. Id.

As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO, in the ocean. Id. An important result of this increase
in oceanic CO; levels is a reduction in the overall pH balance of the ocean (acidification),
which in turn has several important, negative effects on corals and the reefs they build
and inhabit. See Status Review Report, Exhibit 40 § 3.2.3. First among the adverse
consequences of oceanic acidification is a reduction in the ability of corals to create the
calcite crystals that form their skeletons and ultimately the reefs they live on. Id. at 40.
One study showed a decrease in calcification rates in branching corals of 11% to as high
as 37%. Id. This decline in calcification rates is expected to increase as CO, emissions
also increase over the next century. Id.

Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral
reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species in the Indo-Pacific, including Porites desilveri. See
Status Review Report, Exhibit 40 at 52. Escalating anthropogenic stressors combined
with the threats associated with global climate change place reefs in the Indo-Pacific at
high risk of collapse. These threats qualify the species as “threatened” or “endangered”
under the ESA and it should be listed. This protection is necessary to help avoid its
extinction.

References:
Exhibits:
Sheppard, A., D. Fenner, A. Edwards, M. Abrar, D. Ochavillo (“IUCN (Porites desilveri)

2012”). 2008. Porites desilveri. TUCN. Online at:
http://www.iucnredlist.org/details/132959/0 [Accessed January 17, 2013] [Exhibit 17].

Brainard, R.E., C. Birkeland, C.M. Eakin, P. McElhany, M.W. Miller, M. Patterson, G.A.
Piniak (“Status Review Report™). 2011. Status Review Report of 82 Candidate Coral
Species Petitioned Under the U.S. Endangered Species Act. NOAA. Online at:

124


http://www.iucnredlist.org/details/132959/0

http://www.nmfs.noaa.gov/stories/2012/05/docs/full_doc corals_status review report.pd
f [Accessed January 14, 2013] [Exhibit 40].

For More Information, See:

IUCN Bibliography
Aeby, G.S., Work, T., Coles, S., and Lewis, T. 2006. Coral Disease Across the Hawaiian
Archipelago. EOS, Transactions, American Geophysical Union 87(36): suppl.

Aronson, R.B. and Precht, W.F. 2001 b. White-band disease and the changing face of
Caribbean coral reefs. Hydrobiologia 460: 25-38.

Bruno, J.F., Selig, E.R., Casey, K.S., Page, C.A., Willis, B.L., Harvell, C.D., 2007.
Thermal Stress and Coral Cover as Drivers of Coral Disease Outbreaks Sweatman, H.,
and Melendy, A.M. PLoS Biol 5(6): e124.

Colgan, M.W. 1987. Coral Reef Recovery on Guam (Micronesia) After Catastrophic
Predation by Acanthaster Planci. Ecology 68(6): 1592-1605.

Green, E.P. and Bruckner, A.W. 2000. The significance of coral disease epizootiology for
coral reef conservation. Biological Conservation 96: 347-361.

Jacobson, D.M. 2006. Fine Scale Temporal and Spatial Dynamics of a Marshall Islands
Coral Disease Outbreak: Evidence for Temperature Forcing. EOS, Transactions,
American Geophysical Union 87(36): suppl.

Patterson, K.L., Porter, J.W., Ritchie, K.B., Polson, S.W., Mueller E., Peters, E.C.,
Santavy, D.L., Smith, G.W. 2002. The etiology of white pox, a lethal disease of the
Caribbean elkhorn coral, Acropora palmata. Proc Natl Acad Sci 99: 8725-8730.

Porter, J.W., Dustan, P., Jaap, W.C., Patterson, K.L., Kosmynin, V., Meier, O.W.,
Patterson, M.E., and Parsons, M. 2001. Patterns of spread of coral disease in the Florida
Keys. Hydrobiologia 460(1-3): 1-24.

Pratchett, Morgan S. 2007. Feeding Preferences of Acanthaster planci (Echinodermata:
Asteroidea) under Controlled Conditions of Food Availability. Pacific Science 61(1):
113-120.

Sutherland, K.P., Porter, J.W., and Torres, C. 2004. Disease and immunity in Caribbean
and Indo-Pacific zooxanthellate corals. Marine ecology progress series 266: 273-302.

Veron, J.LE.N. 2000. Corals of the World. Australian Institute of Marine Science,
Townsville.

Wallace, C. C. 1999. Staghorn Corals of the World: a revison of the coral genus
Acropora. CSIRO, Collingwood.

125


http://www.nmfs.noaa.gov/stories/2012/05/docs/full_doc_corals_status_review_report.pd

Weil, E. 2004. Coral reef diseases in the wider Caribbean. In: E. Rosenberg and Y. Loya
(eds), Coral Health and Diseases, pp. 35-68. Springer Verlag, NY.

Weil, E. 2006. Coral, Ocotocoral and sponge diversity in the reefs of the Jaragua National
Park, Dominican Republic. Rev. Bio. Trop. 54(2): 423-443.

Wilkinson, C. 2004. Status of coral reefs of the world: 2004. Australian Institute of
Marine Science, Townsville, Queensland, Australia.

Willis, B., Page, C and E. Dinsdale. 2004. Coral disease on the Great Barrier Reef. In: E.
Rosenber and Y. Loya (eds), Coral Health and Disease, pp. 69-104. Springer-Verlag
Berlin Heidelberg.

126



(18) Scientific Name: Porites eridani

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: This species is found in the central Indo-Pacific, Southeast Asia, the South China
Sea, Palau, and the Marianas Islands. [UCN (Porites eridani) 2012, Exhibit 18 at 4 (citing
Randall 1995).

Habitat and Ecology: “This species is found in shallow, protected reef environments,
generally to depths of 20 m[eters].” Id. at 5.

Population Status: Though relatively widespread, this species is uncommon throughout
its range. Id. at 3. “There is no species-specific population information available for this
species. However, there is evidence that overall coral reef habitat has declined, and this is
used as a proxy for population decline in this species. Id. at 4. This species is particularly
susceptible to bleaching, disease, and other threats and therefore population decline is
based on both the percentage of destroyed reefs and critical reefs that are likely to be
destroyed within 20 years.” Id. (citing Wilkinson 2004).

Population Trend: Unknown. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Porites eridani is expected to experience an estimated habitat degradation and
loss of 58% over the next thirty years. Id. This reduction in habitat will increase the
species’ risk of extinction.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

This species is heavily collected for the aquarium trade, along with other species
of this genus. Id. at 3, 5, 6. The Indonesian catch quota for species of this genus is 55,500
per year. Id. at 5. This is an unacceptable protection for a species facing these threats.
ESA protection should be extended to the species to help halt further collection.
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Disease or Predation (Criterion C):

Coral Disease. This species of coral is more prone to disease than many other
corals. Id. at 3, 4, 5. “Coral disease has emerged as a serious threat to coral reefs
worldwide and a major cause of reef deterioration.” Id. at 5 (citing Weil et al. 2006). The
number of diseases and coral species affected, as well as the distribution of diseases, has
increased dramatically within the last decade. Id. (citing Porter et al. 2001; Green &
Bruckner 2000; Sutherland et al. 2004; Weil 2004). Coral diseases have resulted in
significant losses of coral cover and have been implicated in the increased rate of disease
in the Indo-Pacific, with outbreaks recently reported from the Great Barrier Reef,
Marshall Islands, and the northwestern Hawaiian Islands. Id. (citing Aeby 2006; Jacobson
2006; Willis et al. 2004). “Increased coral disease levels on the [Great Barrier Reef] were
correlated with increased ocean temperatures supporting the prediction that disease levels
will increase with higher sea surface temperatures.” Id. (citing Willis et al. 2007).

Similarly, according to NMFS’ own recent Status Review Report, coral disease
has a synergistic relationship with increasing water temperatures and its concomitant
effects, including oceanic acidification. Status Review Report, Exhibit 40 at 34. This
relationship is most likely the result of higher than normal summer temperatures that
increase pathogen virulence while decreasing the coral’s resistance by reducing the
antibiotic activity of the host coral’s microbial flora. Id. Given its greater susceptibility,
coral disease is a major threat to the long-term survival of Porites eridani.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

“Porites species are heavily collected for the aquarium trade. In Indonesia, the
catch quota for this genus is 55,500 per year.” [UCN (Porites eridani) 2012, Exhibit 18 at
5. While catch quotas are necessary to ensure that species that have not yet become
“endangered” are not harvested in unsustainable numbers, they are inappropriate
measures for species that have already become “endangered.” By listing a species as
“endangered,” IUCN is saying that the species is facing threats to its existence that create
a “very high risk of extinction in the wild.” IUCN Undated, Exhibit 38 at 17-20. If a
species is facing a “very high risk of extinction in the wild,” then the catch quota for that
species should be set at zero. These types of half-measures are inappropriate to halt
species extinctions, and this is why the more restrictive prohibitions represented by ESA
protection are desperately needed for this species.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Porites eridani, is global
climate change, in particular, temperature extremes leading to bleaching and increased
susceptibility to disease, increased severity of El Nifio Southern Oscillation (ENSO)
events and storms, and ocean acidification. Id. Other threats include human development,
pollution from agriculture and industry, and human recreation and tourism activities.
Combined, these threats place coral reefs in the Indo-Pacific at high risk of collapse. Id.
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Human Population Growth. According to the recent Status Review Report by
NMEFS, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
escalating atmospheric carbon dioxide (CO,) buildup and associated impacts, both direct
(e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g. influential
in the increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
input and resuspension of costal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities, and, despite concerted efforts
on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels. Id. at
25. Following the Industrial Revolution, “[a]tmospheric CO; has increased rapidly from
its preindustrial level of 280 ppm to over 390 ppm.” Id. This dramatic increase in CO,
levels has not only warmed the planet significantly but is also changing ocean chemistry,
through acidification. Id.

As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO, in the ocean. Id. An important result of this increase
in oceanic CO; levels is a reduction in the overall pH balance of the ocean (acidification),
which in turn has several important, negative effects on corals and the reefs they build
and inhabit. See generally Status Review Report, Exhibit 40 § 3.2.3. First among the
adverse consequences of oceanic acidification is a reduction in the ability of corals to
create the calcite crystals that form their skeletons and ultimately the reefs they live on.
Id. at 40. One study showed a decrease in calcification rates in branching corals of 11%
to as high as 37%. Id. This decline in calcification rates is expected to increase as CO,
emissions also increase over the next century. Id.

Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral
reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
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and survival of many coral species in the Indo-Pacific, including Porites eridani. See id.
at 52. Escalating anthropogenic stressors combined with the threats associated with
global climate change place reefs in the Indo-Pacific at high risk of collapse. These
threats qualify the species as “threatened” or “endangered” under the ESA and it should
be listed. This protection is necessary to help avoid its extinction.
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(19) Scientific Name: Porites ornata

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: This species is found in the central Indo-Pacific, in the so-called Coral Triangle.
IUCN (Porites ornata) 2012, Exhibit 19 at 4.

Habitat and Ecology: “This species is found in shallow, protected reef environments,
generally to depths of 15 m[eters].” Id. at 4-5.

Population Status: This species is uncommon or rare throughout its range. Id. at 4.
“There is no species-specific population information available for this species. However,
there is evidence that overall coral reef habitat has declined, and this is used as a proxy
for population decline for this species. Id. This species of Porites is particularly
susceptible to bleaching, disease, and other threats and therefore population decline is
based on both the percentage of destroyed reefs and critical reefs that are likely to be
destroyed within 20 years. Id.

Population Trend: Unknown. Id.
Known Threats/Listing Criteria
All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this

individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Porites ornata is expected to experience an estimated habitat degradation and loss
of 66% over the next thirty years. Id. This reduction in habitat will increase the species’
risk of extinction.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

This species is heavily collected for the aquarium trade. Id. at 3, 5, 6. The
Indonesian catch quota for the genus alone is 55,500 individuals per year. Id. at 5. This
protection is unacceptable for a species facing these types of threats. ESA protection
should be extended to the species to help halt further harmful collection.

Disease or Predation (Criterion C):

Coral Disease. Porites ornata are more prone to disease than many other corals.
Id. at 3, 4, 5. “Coral disease has emerged as a serious threat to coral reefs worldwide and
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a major cause of reef deterioration.” Id. at 5 (citing Weil et al. 2006). The number of
diseases and coral species affected, as well as the distribution of diseases, has increased
dramatically within the last decade. Id. (citing Porter et al. 2001; Green & Bruckner
2000; Sutherland et al. 2004; Weil 2004). Coral diseases have resulted in significant
losses of coral cover and have been implicated in the increased rate of disease in the
Indo-Pacific, with outbreaks recently reported from the Great Barrier Reef, Marshall
Islands, and the northwestern Hawaiian Islands. Id. (citing Aeby 2006; Jacobson 2006;
Willis et al. 2004). “Increased coral disease levels on the Great Barrier Reef were
correlated with increased ocean temperatures supporting the prediction that disease levels
will increase with higher sea surface temperatures.” Id. (citing Willis et al. 2007).

Similarly, according to NMFS’ own recent Status Review Report, coral disease
has a synergistic relationship with increasing water temperatures and its concomitant
effects, including bleaching and oceanic acidification, with disease outbreaks often either
accompanying or immediately following bleaching events. Status Review Report, Exhibit
40 at 34. This relationship is most likely the result of higher than normal summer
temperatures that increase pathogen virulence while decreasing the coral’s resistance by
reducing the antibiotic activity of the host coral’s microbial flora. Id. Combined with the
increased frequency of bleaching events, disease is a major threat to the long-term
survival of Porites ornata.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

“Porites species are heavily collected for the aquarium trade. In Indonesia, the
catch quota for this genus is 55,500 per year.” [UCN (Porites ornata) 2012, Exhibit 19 at
5. While catch quotas are necessary to ensure that species that have not yet become
“endangered” are not harvested in unsustainable numbers, they are inappropriate
measures for species that have already become “endangered.” By listing a species as
“endangered,” IUCN is saying that the species is facing threats to its existence that create
a “very high risk of extinction in the wild.” IUCN Undated, Exhibit 38 at 17-20. If a
species is facing a “very high risk of extinction in the wild,” then the catch quota for that
species should be set at zero. These types of half measures are inappropriate to halt
species extinctions, and this is why the more restrictive prohibitions represented by ESA
protection are desperately needed for this species.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Porites ornata, is global
climate change, in particular, temperature extremes leading to bleaching and increased
susceptibility to disease, increased severity of El Nifio Southern Oscillation (ENSO)
events and storms, and ocean acidification. [UCN (Porites ornata) 2012, Exhibit 19 at 5.
Other threats include human development, pollution from agriculture and industry, and
human recreation and tourism activities. Id. Combined, these threats place coral reefs in
the Indo-Pacific at high risk of collapse.
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Human Population Growth. According to the recent Status Review Report by
NMEFS, the common root of all the threats to coral populations worldwide is the number
of humans populating the planet and the level of human consumption of natural
resources, both of which are increasing in most areas around the globe. See Status
Review Report, Exhibit 40 § 3. These combined pressures are directly responsible for
escalating atmospheric carbon dioxide (CO,) buildup and associated impacts, both direct
(e.g. ocean warming, ocean acidification, and sea level rise) and indirect (e.g. influential
in the increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
input and resuspension of costal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities, and, despite concerted efforts
on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.

Ocean Acidification. Ocean acidification is one of the primary threats facing
corals and is the direct result of anthropogenic increases in atmospheric CO; levels. Id. at
25. Following the Industrial Revolution, “[a]tmospheric CO; has increased rapidly from
its preindustrial level of 280 ppm to over 390 ppm.” Id. This dramatic increase in CO,
levels has not only warmed the planet significantly but is also changing ocean chemistry,
through acidification. Id.

As the level of atmospheric CO; has continued to rise, there has been a concurrent
increase in the relative level of CO, in the ocean. Id. An important result of this increase
in oceanic CO; levels is a reduction in the overall pH balance of the ocean (acidification),
which in turn has several important, negative effects on corals and the reefs they build
and inhabit. See generally Status Review Report, Exhibit 40 § 3.2.3. First among the
adverse consequences of oceanic acidification is a reduction in the ability of corals to
create the calcite crystals that form their skeletons and ultimately the reefs they live on.
Id. at 40. One study showed a decrease in calcification rates in branching corals of 11%
to as high as 37%. Id. This decline in calcification rates is expected to increase as CO,
emissions also increase over the next century. Id.

Additionally, oceanic acidification has the potentially devastating consequence of
reducing the structural stability of corals and reefs, resulting both from increases in
bioerosion and decreases in reef cementation. Id. at 45. Increased oceanic acidity causes
new reef formations to calcify more slowly, increasing the damage caused from
bioerosion, and ultimately resulting in poorly cemented, unstable, and fragile reef
frameworks. Id. Corals themselves may be able to persist in the absence of a carbonate
skeleton, but a lack of accretion and increased erosion would essentially eliminate coral
reefs and much of the ecosystem goods and services they provide. Id. This could begin as
early as mid-century when doubling of preindustrial CO, concentrations are predicted. Id.

Bleaching. Branching forms of the genus Porites, including Porites ornata, have

almost twice the “bleaching response” as other forms in the genus, placing branching
Porites, including Porites ornata, within the top ten genera for susceptibility to
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bleaching. Id. at 5 (citing McClanahan et al. 2007). This means that Porites ornata have
an extremely strong negative reaction to bleaching events. Id. Bleaching, caused in large
part by increasing ocean temperatures, happens when a coral expels its symbiotic
zooxanthellae in response to thermal stress. Status Review Report, Exhibit 40 at 31.
While most corals can withstand mild to moderate bleaching given enough recovery time,
severe, repeated or prolonged bleaching can lead to colony mortality. Id.

Many corals are physiologically optimized to their local long-term seasonal
variations in temperatures and an increase of only 1° C — 2° C above the normal local
seasonal maximum can induce bleaching. Id. While some coral species are relatively
resistant to the effects of bleaching, “there is general agreement that thermal stress has
led to accelerated bleaching and mass mortality during the past 25 years.” Id. Based on
NOAA'’s own data, a recent analysis of global thermal stress and reported coral bleaching
events for the 10 year period from 1998 to 2007 shows that bleaching is a widespread
threat that has already had significant effects on most coral reefs around the world. In
particular, the Indian Ocean, home of Porites ornata, recently experienced an extensive
mass bleaching in 2010, halting and potentially reversing recovery from the 1998 mass
bleaching in the same region. Id.

The rapidity of the 2010 mass coral bleaching following previous bleaching
events raises the likelihood that the world has already passed the point at which mass
bleaching events will begin to happen too frequently for reefs to have sufficient time to
recover in time for the next bleaching event. Id. The accelerating frequency of bleaching
events and the slow recovery rate of this coral species are thus likely to result in
significant mortality rates and reef decline in general. Id. at 32. Even though corals do
have some capacity to adapt to rising temperatures, it is generally thought that corals are
unlikely to be able to adapt sufficiently to prevent further widespread bleaching and
mortality. Id. Given the susceptibility of this species to bleaching and its already low
reproductive output, Porites ornata is at high risk of extinction.

Combined, the above threats have already contributed to the deterioration of coral
reefs and coral species populations globally, severely threatening the long-term growth
and survival of many coral species in the Indo-Pacific, including Porites ornata. See
Status Review Report, Exhibit 40 at 52. Escalating anthropogenic stressors combined
with the threats associated with global climate change place reefs in the Indo-Pacific at
high risk of collapse. These threats qualify the species as “threatened” or “endangered”
under the ESA and it should be listed. This protection is necessary to help avoid its
extinction.
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(20) Scientific Name: Rhizopsammia wellingtoni

Common Name: Wellington's Solitary Coral
TIUCN Status: Critically Endangered CITES Status: Appendix II

Range: This species is found only in a few localized areas in the Galapagos Archipelago.
See IUCN (Rhizopsammia wellingtoni) 2012, Exhibit 20 at 4 (citing Well 1983; Cairns
1991; Reyes-Bonilla 2002; Hickman 2005).

Habitat and Ecology: This species occurs under rock ledges, overhangs, and ceilings of
underwater caves, at depths of 2-45 meters. Id. (citing Wells 1983; Cairns 1991; Hickman
2005).

Population Status: Prior to the 1982-83 ENSO event, this species was reported as being
most abundant, comprising approximately 13% of mean surface coverage, at 15 meters
depth in Tagus Cove, Isabela. Id. (citing Glynn and Wellington 1983). Following the
1982-83 ENSO event, most colonies of this species were destroyed, except for a few
isolated colonies at Cousins and Gordons Rocks, both part of the Galapagos chain. See
id. (citing Hickman 2005). Despite isolated findings through the 1990s, Rhizopsammia
wellingtoni populations have continued to decline rapidly and the species has not been
observed anywhere within its range since 2000, and is now considered possibly extinct.
1d. (citing Witman and Smith 2003).

Population Trend: Decreasing; possibly already extinct. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

Although Rhizopsammia wellingtoni is listed on Appendix II of CITES, it has
nevertheless suffered a dramatic reduction in numbers since 1983, to the point of near
extinction. Id. at 4, 5. Listing this species under the ESA could greatly increase its
chances of recovery and long-term survival.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

Despite no specific information on the thermal tolerance limits of this species, the
dramatic, possibly 100%, reduction in its population immediately after the 1982-83
ENSO event suggests that this species is “particularly sensitive to thermal anomalies”
associated with global climate change. See id. According to the recent NMFS Status
Review Report, a recent analysis of threats to coral reefs found that thermal stress from
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increased ocean temperatures has detrimental effects on virtually every life history stage
of reef corals, as impaired fertilization, developmental abnormalities, mortality, and
impaired settlement success of coral larva have all been documented. Status Review
Report, Exhibit 40 at 29. The ongoing threats from oceanic warming and ENSO events
have already placed Rhizopsammia wellingtoni at high risk of extinction.”' These threats
qualify the species as “threatened” or “endangered” under the ESA and it should be
listed. This protection is necessary to help avoid its extinction.
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(21) Scientific Name: Siderastrea glynni

Common Name: coral
TIUCN Status: Critically Endangered CITES Status: Appendix II

Range: Siderastrea glynni is an endemic species of Panama, and is only known from a
single location; Uraba Island, Panama Bay, near the Pacific opening of the Panama
Canal. IUCN (Siderastrea glynni) 2012, Exhibit 21 at 4. This species has an area of
occupancy of less than 10 km” and is extremely fragmented. Id. at 3.

Current Range: Currently, the only known individuals of this species are housed in the
aquaria of the Smithsonian Tropical Research Institute. Id. at 4, 5.

Habitat and Ecology: “The known colonies of Siderastrea glynni were reported to be
unattached and occur along the upper sand-coral rubble reef slope at a depth of 7 to 8.5
m(eters].” Id. at 4.

Population Status: This species was first discovered in September 1992. Id. This species
is extremely rare, endemic only to Panama. Id. at 4, 5. “[O]nly five individual colonies
have ever been discovered, and only four currently survive.” Id. at 4. Following the
discovery of this species, extensive but not exhaustive surveys in presumptively suitable
habitats failed to reveal additional populations. Id. at 3, 4. Following the removal of the
four known colonies to the Smithsonian due to bleaching, no extant colonies are known
in the wild. Id. at 4, 5. However, there is a possibility that it still exists elsewhere in the
wild and is yet undiscovered. Id. at 3.

Population Trend: Stable due to captivity. See id. at 4, 5.
Known Threats/Listing Criteria

All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Should this species ever be returned to the wild, it faces considerable habitat
degradation from coastal development and oil production and transportation activities in
the Gulf of Panama and Panama Canal. See id. at 5. “In the case of habitat destruction
resulting from coastal development, the severity of impacts is high with low
reversibility.” Zamora-Arroyo et al. 2005, Exhibit 66 at 58. These threats to the species’
habitat represent a significant impediment to its reintroduction to the wild and, therefore,
its continued existence.
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Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

“During the 1997-98 ENSO event, the four known colonies of S. glynni began to
deteriorate, displaying bleaching and tissue loss.” IUCN (Siderastrea glynni) 2012,
Exhibit 21 at 5 (citing Fenner 2001; Glynn 2001). “Due to the unhealthy state of the
corals, the four colonies were moved to the Smithsonian Tropical Research Institute
aquaria. However, the original rareness of this species has been related to unknown
causes, and not to the ENSO event. Nevertheless, such small populations typically
display low genetic variability, thus lowering their capacity to survive environmental
perturbations.” Id. (citing Maté 2003; Glynn 1997).

Climate change, ENSO events, and their concomitant effects also represent
significant threats to Siderastrea glynni.** These threats qualify the species as

“threatened” or “endangered” under the ESA and it should be listed. This protection is
necessary to help avoid its extinction.
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(22) Scientific Name: Stvlophora madagascarensis

Common Name: coral
IUCN Status: Endangered CITES Status: Appendix II

Range: This species is entirely restricted to Madagascar. IUCN (Stylophora
madagascarensis) 2012, Exhibit 22 at 3.

Habitat and Ecology: This species is found in “shallow reef environments exposed to
some wave action and in sheltered lagoons” to a depth of 20 meters. Id. at 4. The
maximum size of an individual is approximately 25 cm across. Id.

Population Status: This species is common throughout its range. Id. at 4. “There is no
species-specific population information available for this species. However, there is
evidence that overall coral reef habitat has declined, and this is used as a proxy for
population decline for this species.” Id. Population decline is estimated using the
percentage of destroyed reefs in its range. Id. (citing Wilkinson 2004).

Population Trend: Unknown. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

This species is found in an area of “extensive reduction of coral reef habitat due to
a combination of threats,” with estimated habitat degradation and loss of 58% over thirty
years. Id. at 3-4. This reduction in habitat represents a significant threat to the species’
continued survival.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

In general, the major threat to coral species, including Stylophora
madagascarensis, is global climate change, in particular, temperature extremes leading to
bleaching and increased susceptibility to disease, increased severity of El Nifio Southern
Oscillation (ENSO) events and storms, and ocean acidification. Id. at 5. Other threats
include human development, pollution from agriculture and industry, and human
recreation and tourism activities. Id. Combined, these threats place coral reefs in the
Indo-Pacific at high risk of collapse.
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Human Population Growth. According to NMFS’ own recent Status Review,
the common root of all the threats to coral populations worldwide is the number of
humans populating the planet and the level of human consumption of natural resources,
both of which are increasing in most areas around the globe. See Status Review Report,
Exhibit 40 § 3. These combined pressures are directly responsible for escalating
atmospheric carbon dioxide (CO;) buildup and associated impacts, both direct (e.g. ocean
warming, ocean acidification, and sea level rise) and indirect (e.g. influential in the
increased prevalence of many coral diseases, decreased ability of corals to deposit
calcium carbonate skeletons, increased energy for storms, and the potential of increased
input and resuspension of costal sediments by changing precipitation patterns and sea-
level rise). Id. at 19. Recent studies show that reef deterioration and coral mortality are
directly attributable to adjacent human population densities, and, despite concerted efforts
on the part of governments and non-governmental organizations, coral reefs are
continuing to deteriorate around the world. Id.

Climate change is also likely having negative effects on the continued existence
of Stylophora madagascarensis.*> These threats qualify the species as “threatened” or
“endangered” under the ESA and it should be listed. This protection is necessary to help
avoid its extinction.
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(23) Scientific Name: Tubastraea floreana

Common Name: Floreana Coral
IUCN Status: Critically Endangered CITES Status: Appendix II

Range: This species is endemic to the Galapagos Archipelago, known only from a small
number of sites. [IUCN (Tubastraea floreana) 2012, Exhibit 23 at 4 (citing Wells 1983;
Cairns 1991; Hickman 2005).

Habitat and Ecology: This species occurs in “cryptic habitats; on ceilings of caves,
ledges and rock overhangs.” Id. (citing Wells 1983; Cairns 1991; Hickman 2005). It has
been reported to occur at depths of 2-46 meters. Id. (citing Wells 1983; Cairns 1991;
Hickman 2005).

Population Status: Before 1983, Tubastraea floreana was known from several sites
around the Galapagos Archipelago. Id. (citing Wells 1983; Cairns 1991). However, after
the 1982-83 ENSO event, this species was not reported from any site until the early
1990s, when three colonies were reported, all at one site. Id. However, these colonies
have since disappeared, last being observed in 2001, leaving a single known site. Id.
Thus, decline following the 1982-83 ENSO event is estimated to exceed 80%, while the
threat of ENSO events has not ceased. Id.

Population Trend: Decreasing. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Corals Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

“Despite a lack of information on the thermal tolerances of Tubastraea floreana,
the dramatic reduction in its distribution immediately after the 1982-83 [ENSO] event
suggests that this mortality resulted from the event.” Id. at 5.

According to the recent NMFS Status Review Report, a recent analysis of threats
to coral reefs found that thermal stress from increased ocean temperatures has detrimental
effects on virtually every life history stage of reef corals, as impaired fertilization,
developmental abnormalities, mortality, and impaired settlement success of coral larva
have all been documented. Status Review Report, Exhibit 40 at 29. The ongoing threats
from oceanic warming and ENSO events have already placed Tubastraea floreana at
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high risk of extinction.** As a result of these declines and the likelihood that their
probable cause will continue to occur periodically, the species should qualifies for ESA
protection.
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B. FISH

FISH INTRODUCTION

WildEarth Guardians is petitioning the Secretary to list 14 fish species from
TUCN’s lists of “endangered” and “critically endangered” species (Species Accounts 24-
37) under the ESA as “threatened” or “endangered” species. The petitioned fish species
face a variety of threats to their continued existence. Some of these common threats will
be discussed in this introductory section (“Fish Introduction™). Fish Introduction is to be
considered as incorporated by reference in each of the individual fish species accounts
that follow (“Individual Fish Species Accounts™).

The Present or Threatened Destruction, Modification, or Curtailment of Its Habitat
or Range (Criterion A):

Human Population Growth. While general human population has a substantial
negative effect on fish populations due to increased fishing pressure, those human
populations that are located near the coasts have an even stronger negative impact. This
is very problematic because NMFS’ own recent Status Review Report estimates that the
total human population will be roughly 9 billion by 2045-2050, and cited one source
putting that total at an even larger 10.6 billion. Status Review Report, Exhibit 40 at 20
(citations omitted). Currently, worldwide, approximately 2.5 billion people live within
just 100 km of the coastline. See WRI 2011, Exhibit 41 at 21. By 2020, an astonishing
75% of the expanded human population is expected to live within just 60 km of the
coastline. Knip et al. 2010, Exhibit 42 at 2 (citation omitted). This increasing
concentration of people near the coasts means that the negative effect of the general
population increase will be magnified greatly.

Impacts from population growth do not occur evenly. Increased economic growth
in coastal cities is a major cause of ocean habitat destruction. With growth comes an
increase in consumption and development. This is reflected in an increase in construction
projects, some of which occur on reef communities; dredging of harbors and shipping
channels; dumping of waste, run-off pollution and increased sedimentation; deforestation;
and increased tourism. As a result of these factors, the coasts around virtually all urban
areas are “beset by a pattern of pollution and over-development.” Hinrichsen Undated,
Exhibit 43 at 2. “Coastal urban areas dump increasing loads of toxic wastes into the sea.
In fact, waters around many coastal cities have turned into virtual cesspools, so thick with
pollution that virtually no marine life can survive.” Id. at 4.

This urban pollution is contributing to increasing “dead zones,” amongst other
things. These dead zones are areas where dissolved oxygen content is so low that no
marine life, apart from microorganisms, can live. A 2007 study identified 200 of these
dead zones, which represents an increase of 51 such zones found just four years earlier.
Id. at 5. Worse yet, these dead zones are not only becoming more numerous, they are
also greatly expanding “due mainly to high nutrient pollution levels brought in by rivers
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and streams and washed off coastal land.” Id. One striking example is that the Gulf of
Mexico dead zone, the world’s second largest, has now reached the size of the state of
New Jersey at 21,000 square kilometers. Id.

Furthermore, climate change is expected to magnify these coastal pollution
problems. For example, “[d]ue to water circulation and oceanic volume changes,
estuarine and coastal systems are predicted to experience . . . increased eutrophication,
hypoxia, and anoxia.” Roessig et al. 2004, Exhibit 29 at 258 (citations omitted). ‘“More
intense rains wash more fertilizer and sewage into coastal waters, and this runoff triggers
algal blooms and consequent poisoning of fish and humans.” Id. at 269 (citation omitted).

Several of the petitioned fish species are already facing negative impacts from this
human population growth and many more likely will as the population continues to
explode and become increasingly concentrated on the coasts.” Therefore, this human
population growth represents a serious threat to many of the petitioned species.

Coral Reef Loss. To begin with a stark statement, “UN scientists are predicting
that coral reefs around the world, can disappear by the end of the century” due to climate
change. Freeport News 2012, Exhibit 26 at 1. This would make coral reefs the first entire
ecosystem to have been destroyed by humans. Id. This threat is palpable as an estimated
20 percent of the world’s reefs have already been lost in the last several decades. Id. at 2.
Coral reef loss is an overwhelming threat to many types of marine biodiversity. This is
because of the richness represented by these vibrant, compact pieces of habitat. Several
of the petitioned species directly rely on coral reefs and, therefore, their loss is a
significant threat to those species. However, loss of these coral reefs will likely affect
even those species that do not take advantage of these areas as habitat through decreasing
prey that are reliant on coral reefs and other indirect effects.

The threats to coral reefs often stem from threats to the tiny corals themselves
whose skeletons form these important pieces of habitat. The threats to coral reefs include
removal of both living and dead coral for economic reasons such as mining them for
construction and calcium and harvesting them for jewelry, curios, marine aquaria, and
medical use.”’ Corals are also incidentally harmed by human activities including
dynamite fishing, chemical fishing, and human recreation and tourism activities. Id.

» See, e.g.. IUCN (Argyrosomus hololepidotus) 2012, Exhibit 48 at 3, 4 (population is expanding in range,
also ties increased fishing pressure to this population rise directly); IUCN (Mycteroperca fusca) 2012,
Exhibit 54 at 5 (“Both M. fusca (along with Epinephelus marginatus) showed the strongest responses to
variations in fishing intensity and human population among the Canary Islands, thus supporting the
hypothesis that major human intervention has affected the abundance and biomass of both species across
the Archipelago”); [UCN (Paraclinus magdalenae) 2012, Exhibit 56 at 4; Zamora-Arroyo et al. 2005,
Exhibit 66 at 54, 58 (Colpichthys hubbsi); “Individual Fish Species Accounts: (30) Latimeria chalumnae,”
infra (expanding population leading to increased siltation and other environmental/habitat degradation).

% See TIUCN (Chaetodontoplus vanderloosi) 2012, Exhibit 50 at 3, 4; [IUCN (Halichoeres socialis) 2012,
Exhibit 53 at 4; IUCN (Pterapogon kauderni) 2012, Exhibit 59 at 8, 11; IUCN (Scarus trispinosus) 2012,
Exhibit 60 at 5.

7 See “A. Corals: Corals Introduction: Overutilization for Commercial, Recreational, Scientific, or
Educational Purposes (Criterion B),” supra.
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Corals are subject to coral disease, which can eliminate healthy corals making rebuilding
of damaged reefs impossible.*® Likewise, unnaturally heavy predation by the crown-of-
thorns starfish can render large areas of coral barren, leading to reef building stagnation.’
Human population growth and anthropogenic climate change will continue to cause and
exacerbate many threats to reefs.’’ Bleaching and sedimentation will also increase stress
on corals, killing many, and hampering reef-building activities.”' Ocean acidification
legitimately threatens to halt reef building entirely if the pH of the ocean becomes too
low for corals to form the calcite skeletons that form reefs, making repair and
replacement of damaged or removed reef material impossible.’” Finally, the synergistic
effects of these multiple threats to coral habitat may have a larger combined effect than
their mere additive impact.*

9

While it is possible that at least some corals could survive the loss of reefs as
obscure invertebrates, many others will likely become “extinct, and the others are going
to be very, very rare.” Freeport News 2012, Exhibit 26 at 1, 2. While this is tragic in
itself, it also means that fish, including several petitioned fish species, and other species
that rely on reefs for habitat will face increased pressure and likely extinctions. Reefs
will slowly disappear and will not be rebuilt, effectively removing this habitat until ocean
pH returns to a level where reef building can occur. This could take thousands of years,
or may never occur. Therefore, loss of coral reefs represents a major threat to the reef-
reliant petitioned species of fish.

Mangroves. Several of the petitioned species of fish rely on mangroves for some
or all of their lives.>* This is problematic because mangroves are facing extensive
removal threats. These threats are often due to coastal resort development. See, e.g.,
IUCN (Halichoeres socialis) 2012, Exhibit 53 at 4-5. The threat has gotten so bad that in
all of Costa Rica and Panama, as of 2000, there was estimated to be only 2,000 km? of
mangroves in the two countries combined, and mangrove reduction has not ceased since
that time. See [UCN (Tomicodon abuelorum) 2012, Exhibit 61 at 4. This is very
problematic because surveys have shown that reduction of mangroves in other regions

¥ See “A. Corals: Corals Introduction: Disease or Predation (Criterion C): Coral Diseases,” supra.

%% See “A. Corals: Corals Introduction: Disease or Predation (Criterion C): Predation by Crown-of-Thorns
Starfish,” supra.

30 See “A. Corals: Corals Introduction: Other Natural or Manmade Factors Affecting its Continued
Existence (Criterion E): Human Population Growth,” supra; “A. Corals: Corals Introduction: Other Natural
or Manmade Factors Affecting its Continued Existence (Criterion E): Anthropogenic Climate Change,”
supra.

3 See “A. Corals: Corals Introduction: Other Natural or Manmade Factors Affecting its Continued
Existence (Criterion E): Bleaching,” supra; “A. Corals: Corals Introduction: Other Natural or Manmade
Factors Affecting its Continued Existence (Criterion E): Sedimentation,” supra.

32 See “A. Corals: Corals Introduction: Other Natural or Manmade Factors Affecting its Continued
Existence (Criterion E): Ocean Acidification,” supra.

33 See “A. Corals: Corals Introduction: Other Natural or Manmade Factors Affecting its Continued
Existence (Criterion E): Synergistic Effects,” supra.

* See IUCN (Argyrosomus hololepidotus) 2012, Exhibit 48 at 4; IUCN (Halichoeres socialis) 2012,
Exhibit 53 at 4, 5; IUCN (Paralabrax albomaculatus) 2012, Exhibit 58 at 5; IUCN (Pterapogon kauderni)
2012, Exhibit 59 at 8; IUCN (Scarus trispinosus) 2012, Exhibit 60 at 5; ITUCN (Tomicodon abuelorum)
2012, Exhibit 61 at 3, 4.
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has brought some fish species to extinction. Id. The continuing removal of mangroves
from many areas around the world threatens the petitioned fish species that are
mangrove-dependant with further habitat loss and puts them at further risk of extinction.

Pollution. Pollution from human sources threatens several of the petitioned fish
species.”” Whether this pollution comes in the form of agricultural runoff, sewage,
sediment, or toxics, it is always a threat to the relevant petitioned species’ habitat.
Sometimes this pollution can lead to dead zones in the ocean, and these dead zones have
been observed in at least some of these species’ habitats already. This human caused
pollution threatens these species’ habitat and represents a threat to their continued
existence requiring ESA protection.

Coastal Development. Several petitioned species are also being negatively
impacted by coastal development. See [IUCN (Halichoeres socialis) 2012, Exhibit 53 at 4,
5; IUCN (Mycteroperca jordani) 2012, Exhibit 55 at 6; IUCN (Paraclinus magdalenae)
2012, Exhibit 56 at 4; IUCN (Paraclinus walkeri) 2012, Exhibit 57 at 3, 4; ITUCN
(Pterapogon kauderni) 2012, Exhibit 59 at 11; IUCN (Tomicodon abuelorum) 2012,
Exhibit 61 at 3-4; “Individual Fish Species Accounts: (27) Colpichthys hubbsi: The
Present or Threatened Destruction, Modification, or Curtailment of Habitat or Range
(Criterion A): Coastal Development,” infra; [IUCN (Halichoeres socialis) 2012, Exhibit
53 at 4-5. This coastal development can damage or destroy the species’ habitat and can
also result in increased pollution which then damages or destroys the habitat. “In the case
of habitat destruction resulting from coastal development, the severity of impacts is high
with low reversibility.” Zamora-Arroyo et al. 2005, Exhibit 66 at 58. Therefore, this
development represents a significant threat to the relevant species.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

Many fish species have been, and continue to be, overutilized by commercial
fisheries. To date there has been insufficient regulation of this exploitative industry and
this lack of regulation has caused unsustainable practices leading to population declines
and extinctions amongst species.

Around the world, fish populations are decreasing as demand for fish is
increasing. Within the first 15 years of industrialized fishery operation, fish
populations have been decreased by 80 percent on average. For example, in

3% This list is likely underinclusive as dead zones have been poorly mapped to date and therefore there are
likely even more petitioned fish species threatened by these destructive occurrences. See IUCN (Paraclinus
magdalenae) 2012, Exhibit 56 at 4 (pollution); IUCN (Pterapogon kauderni) 2012, Exhibit 59 at 6, 11
(pollution); Greenpeace 2008, Exhibit 63 at 16-17 (Gulf of California dead zones potentially implicating
Paraclinus magdalenae, Colpichthys hubbsi, Mycteroperca jordani, and possibly others); Zamora-Arroyo
et al. 2005, Exhibit 66 at 58 (Gulf of California dead zones potentially implicating Paraclinus magdalenae,
Colpichthys hubbsi, Mycteroperca jordani, and possibly others); see generally “Individual Fish Species
Accounts: (27) Colpichthys hubbsi,” infra; “Individual Fish Species Accounts: (30) Latimeria chalumnae,”
infra (damaging agricultural practices, overgrazing, deforestation, destruction of wetlands, and mining
leading to increased siltation and other pollution).
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the Gulf of Thailand, 60 percent of large finfish, sharks and skate were lost
within the first five years of commercial trawl fishing.

The decline of large mature fish has led to an increase in the intensity of
fishing and to an increase in the number of juveniles and non food fish
caught (e.g., bycatch). Water pollution is also threatening spawning
grounds and inshore of many fish species.

The use of some fishing techniques such as heavy trawls destroys the ocean
floor ecosystem on which the fish depend. Studies in Australia indicated
that even 15 years after closing an area to all fishing, the sea floor habitat
had not recovered from the effects of trawling. Dynamiting coral reefs and
using poisons for fishing has devastative impacts on marine ecosystems for
decades or longer.

ESI Undated, Exhibit 81 at 1; see also Zamora-Arroyo et al. 2005, Exhibit 66 at
59 (benthic trawling causes high impacts with low reversibility. It results in
“disruption of the physical substrate and its benthos, incidental catch and
mortality of nontarget fish and marine mammals, exposed species susceptible to
predation, and changes in benthic community composition.”).

The species negatively impacted by directed, out of control commercial fishing
include several of those listed in this Petition. See, e.g., [UCN (Argyrosomus
hololepidotus) 2012, Exhibit 48 at 3-4; [UCN (Mycteroperca fusca) 2012, Exhibit 54 at 4,
5; IUCN (Mycteroperca jordani) 2012, Exhibit 55 at 3-4, 5, 6; [IUCN (Paralabrax
albomaculatus) 2012, Exhibit 58 at 4, 5; [IUCN (Scarus trispinosus) 2012, Exhibit 60 at 5.
It is also likely that commercial fisheries are negatively impacting several of the other
petitioned species, but there is just not enough information currently available on catch
rates to show this. After all, if fishing occurs in a petitioned species’ habitat, it is unlikely
that the species could avoid fishers’ hooks and nets as bycatch, even if they were not the
fishers’ intended targets, and fishing is extremely widespread.*

It is, therefore, clear that a significant number of the petitioned species are
threatened by commercial overutilization that is negatively affecting their continued
existence. This threat is only likely to grow as human population continues to explode
and require more food thus leading to increased fishing pressure.’’

%% There is evidence that at least several petitioned species are being impacted through bycatch. See TUCN
(Argyrosomus hololepidotus) 2012, Exhibit 48 at 4 (likely being bycaught); “Individual Fish Species
Accounts: (30) Latimeria chalumnae :Overutilization for Commercial, Recreational, Scientific, or
Educational Purposes (Criterion B),” infra; “Individual Fish Species Accounts: (53) Rhinobatos cemiculus:
The Inadequacy of Existing Regulatory Mechanisms (Criterion D): West Africa: Guinea-Bissau,” infra
(Blackchin guitarfish likely still bycaught in marine reserve); “Individual Fish Species Accounts: (54)
Rhinobatos horkelii: The Inadequacy of Existing Regulatory Mechanisms (Criterion D),” infra (discussing
bycatch).

37 See “The Present or Threatened Destruction, Modification, or Curtailment of Its Habitat or Range
(Criterion A): Human Population Growth,” supra.
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The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

The fish species included in this Petition are all lacking adequate regulatory
mechanisms to ensure their continued survival. Many species have no protections at all in
place and the others have insufficient levels of protection. As a result, only one of the
petitioned fish species is characterized as having a stable population by the IUCN, though
it is still subject to significant threats, and none of the petitioned fish species is
characterized as having an increasing population.®® This lack of adequate protection is
another threat to the petitioned species’ continued survival.

CITES. CITES is an international agreement with 176 parties, including the
United States, that aims to ensure that international trade in wild plants and animals does
not threaten their existence. See CITES Undated 1, Exhibit 33 entire; CITES Undated 2,
Exhibit 34 at 1. Unfortunately, to date the petitioned species of fish have been largely
ignored by CITES with only one receiving CITES listing and another having been
proposed for listing (though that proposal was later withdrawn). See IUCN (Latimeria
chalumnae) 2012, Exhibit 67 at 4 (listed under CITES Appendix I); [UCN (Pterapogon
kauderni) 2012, Exhibit 59 at 13 (CITES listing proposed, but then withdrawn). This
means that currently only one of the petitioned species has been listed under CITES. See,
e.g., [IUCN (Latimeria chalumnae) 2012, Exhibit 67 at 4; IUCN (Pterapogon kauderni)
2012, Exhibit 59 at 13. Despite the limitations inherent in CITES listings, they do at least
offer some protection when the species are the subject of trade.”® As discussed in “Fish
Introduction: Overutilization for Commercial, Recreational, Scientific, or Educational
Purposes (Criterion B),” supra, and the individual fish species accounts that follow, many
of the petitioned fish species face commercial threats that could be ameliorated by trade
restrictions on those species. Unfortunately, apart from one example, none of the
petitioned species even have this limited protection standing between them and
extinction. While CITES listing represents a clear recognition by the international
community that the listed species or subpopulation is threatened with extinction and must
be protected, absence of such listing does not mean that the species or subpopulation is
not threatened with extinction. A species may be denied listing for political and economic
reasons or may not be considered at all (such consideration requires a party country to
bring a proposal). A good example of the sometimes unscientific basis for withdrawing
listing proposals is the Banggai Cardinalfish (Pterapogon kauderni), the species
referenced above whose proposal for CITES listing was withdrawn. This proposal was

*¥ See IUCN (Paraclinus magdalenae) 2012, Exhibit 56 at 4 (Stable, but facing a variety of threats that
could destroy this single isolated population); but see IUCN (Argyrosomus hololepidotus) 2012, Exhibit 48
at 4 (Unknown); IUCN (Azurina eupalama) 2012, Exhibit 49 at 4 (Unknown); IUCN (Chaetodontoplus
vanderloosi) 2012, Exhibit 50 at 4 (Decreasing); IUCN (Colpichthys hubbsi) 2012, Exhibit 51 at 4
(Unknown); IUCN (Enneapterygius namarrgon) 2012, Exhibit 52 at 4 (Unknown); IUCN (Halichoeres
socialis) 2012, Exhibit 53 at 4 (Unknown); [IUCN (Mycteroperca fusca) 2012, Exhibit 54 at 5 (Decreasing);
TUCN (Mycteroperca jordani) 2012, Exhibit 55 at 5 (Decreasing); [UCN (Paraclinus walkeri) 2012, Exhibit
57 at 4 (Unknown); IUCN (Paralabrax albomaculatus) 2012, Exhibit 58 at 4 (Decreasing); IUCN
(Pterapogon kauderni) 2012, Exhibit 59 at 7 (Decreasing); [UCN (Scarus trispinosus) 2012, Exhibit 60 at 4
(Decreasing); [IUCN (Tomicodon abuelorum) 2012, Exhibit 61 at 4 (Decreasing).

% See “A. Corals: Corals Introduction: The Inadequacy of Existing Regulatory Mechanisms (Criterion D):
CITES,” supra (for discussion of CITES’ function and limitations).
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brought by the United States, proving a U.S. recognition that the species is faced with
extinction due to trade pressures, and failed only due to political decisionmaking by the
local government of the Indonesian province where the fish is located. The provincial
government’s decision was based on a desire to continue profiting from sales of the fish
for the aquarium trade, not on the basis of whether the species was endangered by trade.
See Indrawan & Suseno 2008, Exhibit 175 at 13-15; see also “Individual Fish Species
Accounts: (36) Pterapogon kauderni,” infra. Therefore, while CITES listing is a factor
that should weigh towards finding the relevant species is “threatened” or “endangered”
under the ESA, its absence should not be taken to show the species is not “threatened” or
“endangered.”

MPAs. MPAs are a protective designation for marine areas worldwide. However,
they represent a relatively small area of the marine environment. For example, as of
2007, only 0.65% of the world’s oceans and 1.6% of the total marine area within national
Exclusive Economic Zones are protected within approximately 5,000 MPAs worldwide.
See IUCN 2008, Exhibit 39 at 11. These MPAs collectively encompass 2.58 million
square kilometers. Id. While this is a large area, designated no-take areas, those areas
where extractive uses are prohibited, collectively only encompass 0.08% of the world’s
oceans and 0.2% of the total marine area under national jurisdiction. Id.

Creation of MPAs is clearly a good thing from a conservation standpoint.
However, their effectiveness is often not at the level that it could be. While more MPAs
are continually being designated every year, the conservation value of MPAs has so far
been severely limited by uneven global distribution, poor management, and weak
enforcement. See id. at 11, 97-110; see also [UCN (Mycteroperca jordani) 2012, Exhibit
55 at 6 (exists in protected MPA, but is still subject to threats because enforcement of the
area is “severely lacking”). While designating MPAs is crucial to prevent some direct
human impacts to fish, they cannot protect them from long-term global threats (such as
anthropogenic climate change). Also, since not all of the petitioned species are protected
in existent MPAs;* some of the protected areas that do support petitioned fish are not
designated as more restrictive no-take areas;*' and, of the species protected in existent
MPAs, many petitioned species are protected by MPAs in only a portion of their range,*
these MPAs do not represent suitable protection for species at high risk of extinction.*
ESA listing for the petitioned fish species would provide complimentary protection for all
of them throughout their ranges, even in those portions of the ranges that occur within
existing MPAs. Therefore, these species should be listed as “threatened” or
“endangered” species under the ESA.

0 See, e.g., TUCN (Chaetodontoplus vanderloosi) 2012, Exhibit 50 at 3-4, 5.

I See. e.g., ITUCN (Paralabrax albomaculatus) 2012, Exhibit 58 at 4, 5 (present in an MPA, but still
commercially targeted there).

2 See, e.g., IUCN (Azurina eupalama) 2012, Exhibit 49 at 5; IUCN (Scarus trispinosus) 2012, Exhibit 60 at
4, 5 (vast majority of range and population outside MPAs); IUCN (Mycteroperca fusca) 2012, Exhibit 54 at
5; IUCN (Mycteroperca jordani) 2012, Exhibit 55 at 6; IUCN (Tomicodon abuelorum) 2012, Exhibit 61 at
4.

* See also IUCN (Paraclinus walkeri) 2012, Exhibit 57 at 4 (all of range is in protected lagoon, but this
small area of habitat is still subject to many threats).
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Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

Restricted Ranges. Several of the petitioned species are already limited to
extremely small ranges. See, e.g., [UCN (Halichoeres socialis) 2012, Exhibit 53 at 3, 4
(estimated range of less than 10km?); Fricke 2001, Exhibit 86 at 333 (coelacanths very
loyal to range covering mere several kilometers of coastline). This obviously leaves those
species very vulnerable to localized pressures. Such vulnerability increases extinction
pressure on those petitioned fish species.

Synergistic Effects. The synergistic effects of aforementioned threats, and those
threats described in the individual species accounts, could conspire to cause the
extinction of the petitioned fish species. “Like interactions within species assemblages,
synergies among stressors form self-reinforcing mechanisms that hasten the dynamics of
extinction.” Brook et al. 2008, Exhibit 46 at 457 (internal citations omitted).

The combination of threats to the petitioned fish species and their habitats could
cause a greater and faster reduction in their remaining populations than might be
expected from simply the additive impacts of the threats. “[H]abitat loss can cause some
extinctions directly by removing all individuals over a short period of time, but it can also
be indirectly responsible for lagged extinctions by facilitating invasions, improving
hunter access, eliminating prey, altering biophysical conditions and increasing inbreeding
depression. Together, these interacting and self-reinforcing systematic and stochastic
processes play a dominant role in driving the dynamics of population trajectories as
extinction is approached.” Id. at 453 (internal citations omitted).

Several of the petitioned fish are already at risk as low-fecundity or K-selected
species, rendering them even more vulnerable to synergistic impacts of multiple threats.
“Traits such as ecological specialization and low population density act synergistically to
elevate extinction risk above that expected from their additive contributions, because
rarity itself imparts higher risk and specialization reduces the capacity of a species to
adapt to habitat loss by shifting range or changing diet. Similarly, interactions between
environmental factors and intrinsic characteristics make large-bodied, long-generation
and low-fecundity species particularly predisposed to anthropogenic threats given their
lower replacement rates.” Id. at 455 (internal citations omitted).

Since most, if not all, of the petitioned fish species face a multitude of threats it is
likely that the synergistic effects of those threats will cause extinction pressure more
severe than their additive impact alone. As such, the synergistic effects of the
aforementioned threats represent yet another reason why these species qualify as
“threatened” or “endangered” and should be extended ESA protections.
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INDIVIDUAL FISH SPECIES ACCOUNTS

(24) Scientific Name: Argyrosomus hololepidotus

Common Name: Madagascar Kob / Madagascar Meagre
IUCN Status: Endangered CITES Status: N/A

Range: This species of large fish is endemic to the southeast coast of Madagascar, with
an area of occupancy of less than 500 km?®. TUCN (Argyrosomus hololepidotus) 2012,
Exhibit 48 at 4.

Habitat and Ecology: Juveniles of this species occur in mangroves and estuaries along
the Madagascar coast. Id. Adults are found off sandy beaches, in estuaries, and shallow
marine waters. Id. This species is a benthic carnivore feeding on other fish, crustaceans,
and mollusks. Id. Both sexes of this species have “drumming muscles” for producing
rudimentary vocalizations. See id.

Population Status: The population of Argyrosomus hololepidotus is estimated to
possibly number less than 10,000 mature individuals, all of which are in a single
population, which is undergoing continuing decline. Id. Current declines are estimated at
about 10% over the last three generations. Id. Generation length is unknown, “but similar
large members of this family are distinguished by relatively long lifespans and long
generation lengths." Id.

Population Trend: Unknown. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Fish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Various pollutants, brought in as a result of the expanding human population in
the region, are increasingly, negatively impacting the inshore areas and estuaries that
form this species’ nursery areas. Id. “This species also has a low capacity to tolerate
environmental impacts without suffering irreversible change.” Id. Therefore, these
changes are likely to have a negative impact on the species’ continued existence.
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Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

“Fisheries data and fishery-independent data appears non-existent for this species,
however, it is likely caught both deliberately and accidentally as bycatch.” Id. Local
people eat this species. Id. This consumption is primarily for subsistence, but there is
some documented trade in the species as well. Id. For a species with a population as small
as Argyrosomus hololepidotus, any level of fishing is inappropriate and threatens the
species’ continued existence.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

There are currently no conservations measures in place for this species. See id. at
5. Such a complete lack of conservation measures leaves the species completely
unprotected and increases the likelihood that it will go extinct.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

“This species . . . has a low capacity to tolerate environmental impacts without
suffering irreversible change.” Id. This natural characteristic of the species increases the
likelihood that the variety of anthropogenic impacts that Argyrosomus hololepidotus
faces will subject it to extinction.

These threats qualify the species as “threatened” or “endangered” under the ESA
and it should be listed. This protection is necessary to help avoid its extinction.

References:
Exhibits:

Heemstra, P.C. (“IUCN (Argyrosomus hololepidotus) 2012”). 2007. Argyrosomus
hololepidotus. IUCN. Online at: http://www.iucnredlist.org/details/63570/0 [Accessed
January 24, 2013] [Exhibit 48].
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fish genus Argyrosomus (Perciformes: Sciaenidae), with descriptions of two new species
from southern Africa. Ichthyological Bulletin J.L.B. Smith Institute of Ichthyology No.
65: 1-40.
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(25) Scientific Name: Azurina eupalama

Common Name: Galdpagos Damsel
IUCN Status: Critically Endangered CITES Status: N/A

Range: This species is endemic to the eastern Pacific Ocean, and is only found in the
waters around the Galdpagos Islands. IUCN (Azurina eupalama) 2012, Exhibit 49 at 4.
However, there have been no recent sightings of this species, and it may have even
disappeared from the Galadpagos during the intense El Nifio (ENSO) event of 1982-1983
when greatly increased sea temperatures had strong adverse effects on the islands’ marine
flora and fauna. Id. (citing Grove 1985). “Its sister species, [Azurina] hirundo, occurs in a
similar environment, the Revillagigedos Islands, near the northern limit of the Eastern
Tropical Pacific,” and thus it may be possible that small populations of Azurina eupalama
still exist around other islands off Peru that match the warm temperate conditions of the
Galapagos. 1d.

Habitat and Ecology: This species inhabits rocky inshore reefs to depths of 30 meters,
most frequently spotted in open water near drop-offs. Id.

Population Status: “This species may already be extinct.” Id. (citing Robertson & Allen
2006). It was considered “occasional” in 1977, and prior to the 1982 ENSO event, was
recorded throughout the Galépagos archipelago. Id. “Numbers of this species were
greatly reduced during the 1982-1983 EI Nifo, and there have been no sightings since
that time.” Id. (citing Grove 1985).

Population Trend: Unknown. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Fish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

There are no conservation measures in place for the species. Id. at 5. It has
historically been present in the Galapagos Islands Marine Protected Area, but that
protection did not stop these precipitous declines. See id. Protection in an MPA cannot
protect a species from ENSO threats and, therefore, appears to have been insufficient to
protect the species in this case. Therefore, this species should be protected under the ESA
in order to protect the species in its known range and in any other areas where it is found
to exist outside that range.
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Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

“Oceanographic environmental changes associated with the 1982 ENSO event
[are] presumably responsible for the apparent disappearance of this species from the
Galapagos. The frequency and duration of ENSO events in this region of the Eastern
Tropical Pacific (e.g., the up-welling zone off the coast of Peru, Ecuador, Colombia and
other associated offshore islands) appears to be increasing,” placing further strain on this
already devastated, possibly extirpated, population. Id. These catastrophic declines and
the likelihood that they will happen again qualify the species as “threatened” or
“endangered” under the ESA and it should be listed. This protection is necessary to help
avoid the species’ extinction.
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(26) Scientific Name: Chaetodontoplus vanderloosi

Common Name: coral reef fish
IUCN Status: Endangered CITES Status: N/A

Range: Chaetodontoplus vanderloosi has one of the smallest ranges of all known Indo-
Pacific coral reef fish, extending only a mere 275 km” between Samarai Island and the
southeastern corner of Basilaki Island near Papua New Guinea. [IUCN (Chaetodontoplus
vanderloosi) 2012, Exhibit 50 at 3-4. Its estimated actual area of occupancy within this
habitat is an even smaller area measuring roughly 15 km®. Id. at 3, 4.

Habitat and Ecology: This species is confined to a very limited area despite extensive
searching throughout its possible range. Id. at 4. This species is associated with relatively
cool water temperatures, preferring temperatures between 22 °C — 24 °C as compared to
the normal 26 °C — 28 °C in other parts of the region. Id. (citing Allen 1998). These
cooler temperatures in Chaetodontoplus vanderloosi’s range seem to be caused by strong
currents sweeping southward through narrow passes between islands causing
displacement of surface waters and consequent upwelling of colder waters from below.
Id.

Population Status: The total population of this species is thought to be less than 1,500
individuals, and a definite decline in population has been observed over the past 25 years.
Id.

Population Trend: Decreasing. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Fish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

This species prefers the relatively cooler temperatures found in its extremely
narrow range. Id. Therefore, as ocean surface temperature continues to increase, this
species’ range will continue to shrink from its already tiny 15 km?, and will likely
disappear entirely. See id. at 3, 4; see also Status Review Report, Exhibit 40 § 3.2.2. This
threatened reduction, and possible complete loss, of Chaetodontoplus vanderloosi’s
habitat places it at increased risk of extinction.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

There are currently no conservation measures in place for this species. See
generally [UCN (Chaetodontoplus vanderloosi) 2012, Exhibit 50. This lack of
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conservation measures is inappropriate for a species facing the types of threats that
Chaetodontoplus vanderloosi is.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

“The threats to this species are not well understood.” Id. at 4. “The species is
clearly dependent on a pattern of cool-water upwelling from” the deep ocean, and
climate-associated changes in ocean circulation and increasing temperatures may be
responsible for the observed decrease in this species. Id. As discussed in “The Present or
Threatened Destruction, Modification, or Curtailment of Habitat or Range (Criterion A),”
supra, rising ocean temperatures may already be harming this species and will almost
certainly do so in the future, thus necessitating a high level of protection to prevent
Chaetodontoplus vanderloosi’s extinction. These threats qualify the species as
“threatened” or “endangered” under the ESA and it should be listed. This protection is
necessary to help avoid its extinction.
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Piniak (“Status Review Report™). 2011. Status Review Report of 82 Candidate Coral
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(27) Scientific Name: Colpichthys hubbsi

Common Name: Delta Silverside
IUCN Status: Endangered CITES Status: N/A

Range: This species is endemic to the Eastern Pacific, and is found only in the uppermost
part of the Gulf of California and the Colorado River Delta. IUCN (Colpichthys hubbsi)
2012, Exhibit 51 at 3, 4. “It has an extent of occurrence of 5,000 km?, but its area of
occupancy is not known given the current degraded state of its delta habitat.” Id.

BAJ A ¢
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Figure 6: Colpichthys hubbsi’s Extent of Occurrence
Source: http://maps.iucnredlist.org/map.html?id=183457

Habitat and Ecology: “This species is found in shallow water over mud, and over
muddy sandy substrates, to depths of four m[eters].” Id. at 4. Colpichthys hubbsi adults
feed on crustaceans, gastropods, and may take in sand. EOL Undated, Exhibit 62 at 1.

Population Status: “No population information is available for this species.” [UCN
(Colpichthys hubbsi) 2012, Exhibit 51 at 4.

Population Trend: Unknown. Id.

167


http://maps.iucnredlist.org/map.html?id=183457

Known Threats/Listing Criteria

All of the threats and information discussed in “Fish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Cessation of Flow From the Colorado River. This species is mainly threatened
by habitat degradation “due to the cessation of flow from the Colorado River.” Id.
“Estuaries, riparian, wetland, and tidal areas of the Colorado River delta have been
reduced by over 90% since dam construction began in the early 20th century. Currently,
this species has an extremely restricted [and fractured] geographic range . . . and likely
represents a relict population.” Id. Currently, the Colorado River rarely reaches the sea.
See Waterman 2012, Exhibit 65 at 1. As a result of “decades of population growth,
climate change and damming in the American Southwest” the once lush Colorado River
Delta has turned into a desert. Id. This has led to the endangerment of dozens of species,
including Colpichthys hubbsi. See id.; IUCN (Colpichthys hubbsi) 2012, Exhibit 51 at 3.
Habitat degradation will only get worse as climate change is predicted to further reduce
runoff by 10-30% by 2050. Waterman 2012, Exhibit 65 at 2. This lack of water has
already changed the character of the estuary from an area in which salinity increased
“toward the open Gulf to one in which evaporation causes hypersaline conditions at the
river’s mouth.” Zamora-Arroyo et al. 2005, Exhibit 66 at 55. It is clear that the current
degraded state of this habitat is threatening Colpichthys hubbsi’s survival and that, as
habitat degradation worsens due to climate change, Colpichthys hubbsi’s continued
existence will become less and less likely.

There is also evidence that crustacean and gastropod species in Colpichthys
hubbsi’s habitat exhibit increased productivity when the Colorado River actually makes it
to the ocean and decreases salinity. See id. at 56, 58. Since this rarely happens, the prey
species Colpichthys hubbsi relies on are less populous and therefore less likely to recover
from fishing pressure.** This results in degraded habitat for Colpichthys hubbsi as the
Gulf becomes denuded of adequate prey species.

In discussing the Colorado River Delta, a group of 55 participants, collectively
representing over 400 years of experience in the Delta, said that, “[u]ntil the U.S. and
Mexican federal governments greatly increase their commitment, the health of these
ecosystems cannot be assured . . . and large-scale improvements in ecosystem health will
remain unattainable.” Zamora-Arroyo et al. 2005, Exhibit 66 at 68. Protection under the
ESA could represent one big step towards improving this ecosystem so as to enable
Colpichthys hubbsi’s survival. Without such improvement, the cessation of flow from the
Colorado River will continue to threaten the species’ continued survival.

* Unsustainable trawling and artisanal fishing practices have targeted, and depleted stocks of, species
including the crustaceans and gastropods that Colpichthys hubbsi relies on. Id. at 55; EOL Undated, Exhibit
62 at 1.
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Coastal Development. The El Borrascoso area of Colpichthys hubbsi’s Northern
Gulf of California habitat in particular is threatened by planned development. See id. at
54; see also Figure 6, supra. Housing and development plans for the region could destroy
offshore habitats through dredging and destroy geologic outcrops with construction
activity. Zamora-Arroyo et al. 2005, Exhibit 66 at 54. “In the case of habitat destruction
resulting from coastal development, the severity of impacts is high with low
reversibility.” Id. at 58. Also, in this area, “[c]oastal lagoons adjacent to newly developed
areas could be modified for shrimp mariculture resulting in damage from construction
and pollution from effluents.” Id. at 58; see also [IUCN (Colpichthys hubbsi) 2012,
Exhibit 51 at 4 (discussing shrimp farming threat); “Overutilization for Commercial,
Recreational, Scientific, or Educational Purposes (Criterion B),” infra (for more
information on dangers resulting from shrimp farming).

Furthermore, shrimp farming would not be the only pollution source from this
development. In general, increased growth in coastal cities is a major cause of coastal
habitat destruction. With growth comes an increase in consumption and development.
This is reflected in an increase in construction projects, some of which occur on reef
communities; dredging of harbors and shipping channels; dumping of waste, run-off
pollution and increased sedimentation; deforestation; and increased tourism. As a result
of these factors, the coasts around virtually all urban areas are “beset by a pattern of
pollution and over-development.” Hinrichsen Undated, Exhibit 43 at 2. “Coastal urban
areas dump increasing loads of toxic wastes into the sea. In fact, waters around many
coastal cities have turned into virtual cesspools, so thick with pollution that virtually no
marine life can survive.” Id. at 4.

This urban pollution is contributing to increasing “dead zones,” amongst other
things. These dead zones are areas where dissolved oxygen content is so low that no
marine life, apart from microorganisms, can live. A 2007 study identified 200 of these
dead zones, which represents an increase of 51 such zones found just four years earlier.
Id. at 5. Worse yet, these dead zones are not only becoming more numerous, they are
also greatly expanding “due mainly to high nutrient pollution levels brought in by rivers
and streams and washed off coastal land.” Id.

Climate change is expected to further magnify these coastal pollution problems.
For example, “[d]ue to water circulation and oceanic volume changes, estuarine and
coastal systems are predicted to experience . . . increased eutrophication, hypoxia, and
anoxia.” Roessig et al. 2004, Exhibit 29 at 258 (citations omitted). “More intense rains
wash more fertilizer and sewage into coastal waters, and this runoff triggers algal blooms
and consequent poisoning of fish and humans.” Id. at 269 (citation omitted). This runoff
entering the oceans will cause new dead zones to emerge and already-existing dead zones
to expand. Unfortunately, this threat is already visible in Colpichthys hubbsi’s Gulf of
California habitat. Researchers have observed multiple blooms in the Gulf measuring 577
km?® in one case and leading to mass fish mortality, which produced as estimated 60 tons
of fish carcasses on the beach, in another. See Greenpeace 2008, Exhibit 63 at 16-17. The
threat to Colpichthys hubbsi represented by these Gulf dead zones is very real as “[s]uch
dead zones have occurred in the past at nearby Puerto Pefiasco, for example, and possibly
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on one occasion at El Golfo de Santa Clara[, an area well within Colpichthys hubbsi’s
range].” Zamora-Arroyo et al. 2005, Exhibit 66 at 58; see also Figure 6, supra. As the
population of humans in the area increases and agricultural runoff continues to enter the
Northern Gulf, this threat to Colpichthys hubbsi’s habitat will continue. This loss of
habitat puts Colpichthys hubbsi at greater risk of extinction.

Sedimentation and General Water Quality. Not only has this ecosystem faced
enormous reductions in freshwater flow and increased incidence of dead zones, but the
water and sediment in Colpichthys hubbsi’s habitat are also now of generally inferior
quality.

Agricultural drainwater influences the overall quality of water reaching
these habitats and contributes to nutrient loading. Low-water periods and
resulting erosion may enhance release of captured nutrients. Another
major difference between the pre-dam Upper Gulf and the ecosystems
there today is the decrease in sediment inputs. Re-establishing sediment
deliveries will be difficult given the extensive system of dams upstream
that block delivery of sediments originating as far as 1,000 miles (1,600
kilometers) to the north. Reduced freshwater flow contributes to erosion of
the Delta, the filling in of off-channel areas, and ultimately creates
navigation obstacles . . . Despite the reduction of instream flows,
sediments originating upstream on the Colorado River remain the most
important source of sediments to the region. The distribution of sediment
type influences distribution of some species of finfish.

Zamora-Arroyo et al. 2005, Exhibit 66 at 57 (internal citations omitted); see also “The
Present or Threatened Destruction, Modification, or Curtailment of Habitat or Range
(Criterion A): Development,” supra. The decreased or entirely ceased flow of the
Colorado River and the influx of agricultural runoff, amongst other impacts, is clearly
decreasing water quality in Colpichthys hubbsi’s habitat. The decrease in needed
sediments is also problematic for Colpichthys hubbsi’s habitat as the species lives in
“shallow water over mud, and over muddy sandy substrates.” See [IUCN (Colpichthys
hubbsi) 2012, Exhibit 51 at 4. Overall, these changes to Colpichthys hubbsi’s habitat are
sure to harm the species both in the short term and the long term until they are remedied.

Tidal Power Development. Colpichthys hubbsi also faces potential habitat
destruction from tidal power development in its range. “Potential development of tidal
power, if implemented, will result in severe impacts and irreversible loss of the Upper
Gulf habitat.” Zamora-Arroyo et al. 2005, Exhibit 66 at 59. This potential loss of habitat
is yet another threat to Colpichthys hubbsi’s survival as a species.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

While Colpichthys hubbsi does not seem to be directly commercially targeted, its
primary food sources have been negatively affected by the unsustainable trawling and
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artisanal fishing practices that occur in its habitat. See id. at 55. These practices have
targeted the benthic fauna of the Upper Gulf, including the crustaceans and gastropods
that Colpichthys hubbsi relies on, and have resulted in depleted stocks. See id.; EOL
Undated, Exhibit 62 at 1. Benthic trawling causes high impacts with low reversibility.
Zamora-Arroyo et al. 2005, Exhibit 66 at 59. It results in “disruption of the physical
substrate and its benthos, incidental catch and mortality of nontarget fish and marine
mammals, exposed species susceptible to predation, and changes in benthic community
composition.” Id.

Also, shrimp farming in the area can threaten Colpichthys hubbsi. “Shrimp farming
may cause mortality of estuarine organisms at water intake screens, escape of disease and
viral pathogens from the ponds to the open Gulf, and increase eutrophication from pond
effluent discharge into coastal areas.” Id. at 58.

Therefore, Colpichthys hubbsi is threatened by commercial overutilization even
though it does not appear to be a target species. Rather, it is threatened by a variety of
externalities resulting from commercial exploitation of other marine species within its
habitat. These externalities include loss of prey species, disruption of habitat, incidental
catch, death at shrimp intake screens, disease from shrimp ponds, and increased
eutrophication from pollution leaving shrimp ponds. Commercial overutilization is thus
yet another threat to Colpichthys hubbsi’s continued survival.

Disease or Predation (Criterion C):

Shrimp farming in Colpichthys hubbsi’s range causes increased threat of disease.
This occurs as fish experience the “escape of disease and viral pathogens from the ponds
to the open Gulf.” Id. Shrimp farming may increase as “[c]oastal lagoons adjacent to
newly developed areas could be modified for shrimp mariculture . . .” Id. Therefore, the
disease threat to Colpichthys hubbsi represented by shrimp farming is likely to increase
as development of the coasts adjacent to its range continues.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

There are currently no species-specific conservation measures in place for this
species. [IUCN (Colpichthys hubbsi) 2012, Exhibit 51 at 4. It is, however, found in the
Colorado River Delta Biosphere Reserve. Id. While this location does extend the species
some level of protection, it is inadequate. This is in part due to the fact that currently the
management of the Biosphere Reserve is not effective to protect Colpichthys hubbsi. In
discussing opportunities to improve conservation in the Biosphere Reserve, a group of 55
participants, collectively representing over 400 years of experience in the Colorado River
Delta, recommended “stricter implementation of the Biosphere Reserve management
plan, enforcement of existing resource-use regulations, and application of land-use
planning principles (Ordenamiento Ecologico Territorial), to mitigate coastal
development impacts, overuse of resources, and pollution.” Zamora-Arroyo et al. 2005,
Exhibit 66 at 59.
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The major threat to Colpichthys hubbsi is the cessation of flow from the Colorado
River, and the Biosphere Reserve is not tailored to meet this threat. See [UCN
(Colpichthys hubbsi) 2012, Exhibit 51 at 4. The Biosphere Reserve designation does
nothing to replenish the flow of the Colorado River. See id. It does nothing to remove the
upstream dams stopping water from reaching the Gulf of California or increase the
amount of water that they release. See Waterman 2012, Exhibit 65 at 1. It will do nothing
to stop climate change from further reducing this flow. See id. at 2. It apparently has not
even been able to stop shrimp aquaculture projects from threatening the species. See
TUCN (Colpichthys hubbsi) 2012, Exhibit 51 at 4.

Essentially, while the creation of the Biosphere Reserve is commendable and
Colpichthys hubbsi’s location inside the Reserve may offer some level of protection, it is
not sufficient to halt the species’ march towards extinction. Management of such a
reserve is difficult and, ultimately, such a designation is incapable of addressing the
primary threats faced by this species.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

The synergistic effects of aforementioned threats could conspire to cause the
extinction of Colpichthys hubbsi. “Like interactions within species assemblages,
synergies among stressors form self-reinforcing mechanisms that hasten the dynamics of
extinction.” Brook et al. 2008, Exhibit 46 at 457 (internal citations omitted). Since
Colpichthys hubbsi faces a multitude of different threats, it may be pushed towards
extinction more quickly than the mere additive effect of those threats themselves would
indicate. See id. at 453; see also “Fish Introduction: Other Natural or Manmade Factors
Affecting its Continued Existence (Criterion E): Synergistic Effects,” supra.

These threats qualify the species as “threatened” or “endangered” under the ESA
and it should be listed. This protection is necessary to help avoid its extinction.
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(28) Scientific Name: Enneapterygius namarrgon

Common Name: Lightning Man Triplefin
IUCN Status: Endangered CITES Status: N/A

Range: This species of fish is endemic to Gove Peninsula, south of Cape Arnhem in the
Northern Territory of Australia. [UCN (Enneapterygius namarrgon) 2012, Exhibit 52 at 4
(citing Fricke 1997). The Lightning Man Triplefin is distributed across a very small area
of approximately 317 km®. Id.

Habitat and Ecology: The Lightning Man Triplefin is a coastal species and is found
exclusively on bauxite rocks. Id.

Population Status: There is no population information available for this species. Id.
Population Trend: Unknown. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Fish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

“Enneapterygius namarrgon is only found on bauxite rocks of the Gove
Peninsula, Australia.” Id. “Bauxite is the most important aluminum ore” and “[o]ver 85%
of the bauxite mined globally is converted to alumina for the production of aluminum
metal.” Id. Australia is the world’s leading producer of bauxite, accounting for 36% of
world production, and the mine in Gove contains the highest-grade bauxite deposits in the
world. Id. “Due to its restricted association with bauxite rock, it is likely that this species
is being threatened by bauxite mining.” Id. “It is predicted that the resource life for
existing bauxite operations is around 70 to 75 years, therefore the threat to this species
will continue into the future.” Id. This threat to the species’ continued survival
necessitates protection for Enneapterygius namarrgon under the ESA.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):
There are currently no known species-specific conservation measures in place for
the Lightning Man Triplefin. Id. at 4-5. Such a complete lack of protection for a species

facing such an extensive threat to its only habitat is inappropriate and ESA protection
should be afforded to Enneapterygius namarrgon.
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(29) Scientific Name: Halichoeres socialis

Common Name: Social Wrasse
IUCN Status: Critically Endangered CITES Status: N/A

Range: This species of fish is found only in the Pelican Keys, Belize, and has an
extremely small estimated range of less than 10 km?. See IUCN (Halichoeres socialis)
2012, Exhibit 53 at 3, 4.

Habitat and Ecology: Adults of this species are reef associated, while juveniles are
mangrove and shallow reef dependent. Id. at 4. It is commonly “found in shallow coral
reefs over coral, sand, rubble, or sea grass substrata” to a depth of 10 meters. Id. (citing
Randall & Lobel 2003). “Juveniles feed on zooplankton and form evasive, compact
schools when threatened.” Id.

Population Status: “Currently, population size and trends have not been assessed.” Id.
From the original description in 2003, juveniles are abundant where they occur and yet
adult individuals are rarely observed. Id.

Population Trend: Unknown. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Fish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

This species is threatened by extensive habitat destruction within and around its
very restricted range. Id. at 4. “Habitat loss is due to continued extensive mangrove and
coral removal and dredging for coastal resort development.” Id. at 4-5. This is
particularly problematic because, “[i]n the case of habitat destruction resulting from
coastal development, the severity of impacts is high with low reversibility.” Zamora-
Arroyo et al. 2005, Exhibit 66 at 58. Such threats to Halichoeres socialis’s already very
limited habitat pose an extreme threat to its continued existence.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

The Pelican Key is a World Heritage Site comprising part of Halichoeres
socialis’s range, “but there is no actual protection” afforded this species. Id. at 5.
Therefore, Halichoeres socialis is provided only nominal protection, which is
inappropriate for a species that faces such intense pressures to its already limited habitat.
ESA protection should be given to the species to correct this inadequacy.
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Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

There has been an observed lack of adult Halichoeres socialis specimens. Id. at 4.
This lack of adults is also likely to increase as the coral reef habitat adults rely on is
damaged by removal and other negative impacts. Id. at 4-5. This lack of adults likely
means that there are few opportunities for the species to breed and increases the species’
vulnerability to extinction. This lack of adults is another reason to extend Halichoeres
socialis protection under the ESA.
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(30) Scientific Name: Latimeria chalumnae®

Common Name: Coelacanth / Gombessa
IUCN Status: Critically Endangered CITES Status: Appendix |

Background: Scientists long thought that Latimeria chalumnae (the terms “coelacanth,”
“Gombessa,” “Gombessa Coelacanth,” and “Latimeria chalumnae” will be used
interchangeably in this Petition to refer to Latimeria chalumnae) went extinct
approximately 70 million years ago, until a fisherman caught a living specimen in 1938
near East London, South Africa. Balon 1991, Exhibit 69 at 9; Nicholson Undated, Exhibit
70 at 1. The originally rediscovered coelacanth is Latimeria chalumnae, sometimes
referred to as Gombessa. [IUCN (Latimeria chalumnae) 2012, Exhibit 67 at 3.
Coelacanths are among the most ancient species on earth, appearing 410 million years
ago in the Devonian era. Rogers 2007, Exhibit 71 at 1. “Because of their unusual
rediscovered status, they are often considered a Lazarus species,” and are essentially a
living fossil. See id. Finding a living coelacanth was truly a momentous occasion and
sparked much interest as it may provide answers to some very interesting evolutionary
questions. McGrouther 2012, Exhibit 72 at 3.

Species Description: Coelacanths have many unique anatomical features that make them
distinct from most other living fish. Coelacanths are “sarcopterygian, or lobe-finned fish,
distantly related to the lungfish.” Nicholson Undated, Exhibit 71 at 1. The coelacanth’s
four pectoral and pelvic fins are muscular, limb-like appendages, which distinguishes
them from other bony fish. Id. These leg-like fins are able to rotate over 180°, allowing
the [coelacanth] to swim forwards, backwards, and upside down.” Id. While swimming,
the coelacanth moves its fins like a quadruped walking on land, moving its front left and
right rear fins together and then the front right and left rear. Id. The evolutionary link
between fish and amphibians, and thus all land dwellers, would have had a similar fin
structure. Id. “Coelacanths are [also] the only living animals to have a fully functional
intercranial joint, which is a division separating the ear and brain from the nasal organs
and eye. The intercranial joint allows the front part of the head to be lifted when the fish
is feeding.” McGrouther 2012, Exhibit 72 at 1. Coelacanth is Greek for “hollow spine.”
Dinofish Undated 1, Exhibit 77 at 3. Coelacanths evolved with a central reinforced cord,
an oil-filled tube, instead of a skeletal spine. Id. This cord constitutes evolution beyond
the notochord of lower species but represents a complete divergence from most living
species, which evolved the calcified skeleton. See Prehistoric Wildlife, Exhibit 76 at 2.

Some of the coelacanth’s unique adaptations are particularly suited to their deep-
sea habitat. Coelacanths inhabit coastal deep-sea caves and overhangs near vertical
marine reefs, approximately 200 meters below the ocean surface, off newly formed
volcanic islands. Id. at 3. Coelacanths apparently cannot live off coasts with significant

* This species is genetically distinct from Latimeria menadoensis, which is listed as vulnerable by TUCN.
See IUCN (Latimeria menadoensis) 2012, Exhibit 68 at 3-4; IUCN (Latimeria chalumnae) 2012, Exhibit
67. However, Guardians requests that Latimeria menadoensis also be listed under the ESA based on its
similarity of appearance to Latimeria chalumnae. See “Similarity of Appearance Listing: Latimeria
menadoensis,” infra.
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siltation. Springer 1998, Exhibit 73 at 453. The coelacanth has a tapetum lucidem behind
the retina of its eyes that reflects light back to the retina, improving its vision in dark
waters. Wildlife Museum Undated, Exhibit 74 at 1. Their small gills absorb oxygen more
slowly than other fish and they move more slowly to conserve the oxygen they do get, an
adaptation to living in the cooler depths. Malory Undated, Exhibit 75 at 1. Gombessa
coelacanths have dark, thick, steel blue scales unique to this order, but they fade to grey
or brown on death. See Rogers 2007, Exhibit 71 at 2; McGrouther 2012, Exhibit 72 at 2.
As aresult of their adaptation to deep ocean pressure, coelacanths do not survive long in
captivity or in shallow waters, usually no more than a few hours. See Nicholson Undated,
Exhibit 70 at 2; Prehistoric Wildlife Undated, Exhibit 76 at 3.

Coelacanths are large and long-lived animals that can be 2 meters long and can
weigh 98 kilograms. See Dinofish Undated 1, Exhibit 77 at 2. Males are generally
smaller than females of the species and are approximately 1.65 meters long. Id. There is
some disagreement as to coelacanth longevity, but scientists believe that coelacanths may
live as long as 80-100 years. See Rogers 2007, Exhibit 71 at 2; but see Dinofish Undated
1, Exhibit 77 at 2 (citing 60 years as the likely maximum coelacanth age). Scientists also
believe that they can slow their bodily functions to hibernate when resources are scarce.
Rogers 2007, Exhibit 71 at 2. Coelacanths eat a variety of prey including lantern fishes,
cuttlefish, small sharks, squid, and eel that inhabit deep-sea reefs and slopes. See
Dinofish Undated 1, Exhibit 77 at 2. Coelacanths are epibenthic or bottom drift feeders.
Springer 1998, Exhibit 73 at 454. They spend the day inactive in deep caves and hunt at
night in shallower waters. Id. They are generally slow swimmers but are capable of
quicker moves for short durations. Id.

The coelacanth is ovoviviparous, meaning that the mother retains the eggs in her
uterus while the embryos develop, nourished by a yolk sac. Nicholson Undated, Exhibit
70 at 1. The young, called pups, are fully developed at birth, and late-term litters of five
and twenty-six pups have been observed. See Fricke 1992, Exhibit 78 at 476. Their
gestation period appears to be about three years, exceeding the two-year maximum
gestation period known for vertebrates. Froese & Palomeres, Exhibit 79 at 49. This,
coupled with the estimated age of first maturity for females of 16 years, means that
females cannot produce a litter of pups until they are about 19 years of age. See id.
However, at least one estimate put the age of maturity at an even longer 35 years of age.
See id. Scientists currently do not know anything about coelacanth mating behavior or
juvenile habitat. Dinofish Undated 1, Exhibit 77 at 3.

There are four main classes of living fish: Amphioxi, Cyclostomata,
Elasmobranchii, and Teleostomi. Teleostomi, or bony fish, encompasses most ordinary
fish living today; however, the vast majority of these are in its subclass Actinopterygii, or
rayfins. McAllister 1971, Exhibit 80 at 7. The other subclasses within Teleostomi are
Dipneusti, or lungfish, and Crossopterygii, or lobefins. Id. Crossopterygii is subdivided
into superorders: Osteolopides, or rhipidistians, which are the fish ancestors of
amphibians, and Coelacanthi, consisting of coelacanths. Id. The Gombessa Coelacanth,
Latimeria chalumnae, and Sulawesi Coelacanth, Latimeria menadoensis, are the only
living members of subclass Crossopterygii, little changed morphologically for 400
million years. ESI Undated, Exhibit 81 at 1. Paleontologist knew crossopterygii only
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through the fossil record until fishermen caught the Gombessa Coelacanth in 1938. Balon
1991, Exhibit 69 at 9. Coelacanth fossils have appeared on every continent except
Antarctica, indicating a once global range. See Dinofish Undated 1, Exhibit 77 at 2.

Range: Fishermen caught the first modern coelacanth in 1938 off the south end of South
Africa, near the Chalumna River. McGrouther 2012, Exhibit 72 at 1.
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Figure 7: Gombessa Coelacanth Catch Sites
Source: http://www.dinofish.com/image5.htm

Most of the known Gombessa Coelacanth populations are off the coast of
southeastern Africa: primarily at the Comoros Islands, northwest of Madagascar and east
of Tanzania, with scattered populations and individuals found off the northern tip of
Tanzania and off the coasts of Madagascar, South Africa, and Mozambique. Springer
1998, Exhibit 73 at 453. Scientists who study the Gombessa Coelacanth debated whether
these scattered individuals are strays from the Comoros Islands or are separate
populations, and the consensus is that these are both strays and small populations created
by strays. See Dinofish Undated 1, Exhibit 82 at 1.

Habitat and Ecology: Gombessa Coelacanths inhabit deep-sea caves, canyons, and cliffs
and water temperatures between typically below 18°C, although water temperatures in
the caves they inhabit sometimes approached 23°C. See, e.g., Springer 1998, Exhibit 73
at 454. Coelacanths congregate in these volcanic caves and canyons and may form groups
of up to ten individuals. See Spicer 2002, Exhibit 83 at 1; Prehistoric Wildlife, Exhibit 76
at 3. Although the coelacanth rises to shallower waters to feed, it cannot tolerate these
shallower depths for long and dies after just a few hours if kept from the depths. See
Joyce 1989, Exhibit 84 at 1; Nicholson Undated, Exhibit 70 at 2; Prehistoric Wildlife
Undated, Exhibit 76 at 3; Springer 1998, Exhibit 73 at 454. “No fish has lived for more
than 20 hours at the surface.” Joyce 1989, Exhibit 84 at 1.

Scientists have established that individual coelacanths are loyal to a particular
home range, living there for over 14 years. Fricke 2001, Exhibit 86 at 333. This home
range encompasses hundreds of meters of vertical depth between diurnal deep-sea cave
habitat and nocturnal shallower feeding waters, sometimes over several kilometers of
coastline. Id. Because living coelacanths have such specific habitat needs, scientists have
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begun to map potential habitat using bathymetric methods; however, this has not led to
finding many additional individuals or populations of coelacanths. See generally Green et
al. 2009, Exhibit 87. Therefore, it appears that scientists are unlikely to find as yet
undiscovered Gombessa Coelacanth populations.

Population Status: The [UCN considered Latimeria chalumnae to be “critically
endangered.” IUCN (Latimeria chalumnae) 2012, Exhibit 67 at 2, 3. Population trends of
the Gombessa Coelacanth are unknown, this is likely because scientists do not have a
way to accurately find and count living individuals. See id. at 4. The Gombessa
Coelacanth exhibits low fecundity because it bears few live young at a time that may
gestate for as long as three years. See Nicholson Undated, Exhibit 70 at 2; Froese &
Palomeres 1999, Exhibit 79 at 49. Scientists estimate that there are fewer than 500
Gombessa Coelacanths. See, e.g., Dinofish Undated 2, Exhibit 82 at 2.

Population Trend: The IUCN describes the population trend as “[u]nknown.” ITUCN
(Latimeria chalumnae) 2012, Exhibit 67 at 4. However, there is evidence that in just a
three-year period the average number of coelacanths per cave off Comoros fell from 20.5

to a mere 6.5, indicating a massive reduction in population. See Browne 1995, Exhibit
188 at 1.

Known Threats/Listing Criteria

All of the threats and information discussed in “Fish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

Guardians believes that four of five ESA listing criteria have played a role in
bringing the Gombessa Coelacanth to its current perilous condition. The most immediate
threat to the species is the human capture of the fish from bycatch as fishers trawl deeper
waters in their range, both for scientific purposes for use by collectors. See Joyce 1989,
Exhibit 84 at 1-2; Rogers 2007, Exhibit 71 at 1-2; McGrouther 2012, Exhibit 72 at 2, 3;
Prehistoric Wildlife Undated, Exhibit 76 at 2, 3; Dinofish Undated 2, Exhibit 82 at 1.
Because the total number of living coelacanths is unknown, it is not possible to
determine the percentage of the population decimated by capture for scientific research,
for personal gain, and as bycatch. However, a significant number of Gombessa
Coelacanths have been caught and killed, threatening the survival of the species.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

It is clear that the coelacanth has suffered a dramatic curtailment of its range over
geologic time, so much so that scientists believed them to be extinct until the last century.
See, e.g., Nicholson Undated, Exhibit 70 at 1. The coelacanth’s once global range is now
limited to isolated pockets of habitat. See, e.g., Springer 1998, Exhibit 73 at 453.

More importantly, scientists have hypothesized that coelacanths live in volcanic
deep-sea caves where there is not significant siltation. Id. Currently, “East African

181



countries, particularly those along the coast, are experiencing massive population
increases and demographic changes which are resulting in environmental degradation.”
Marsh 2002, Exhibit 85 at 22. This has led to a variety of negative environmental impacts
in the area including damaging agricultural practices, overgrazing, deforestation,
destruction of wetlands, and mining. See id. These practices increase the load of silt
moving off the coast and into the coelacanths’ coastal habitat. See id.; Springer 1998,
Exhibit 73 at 453. Many of these East African countries are still developing. See Marsh
2002, Exhibit 85 at 22. This means that these countries are characterized by high
population growth, limited industrial and infrastructure development, and a tendency to
subsistence economies. Id. As a result of these factors, environmental conservation is not
a local priority and the negative impacts to coelacanth habitat are likely to continue. See
id. Furthermore, the coastal development happening in this area is problematic because,
“[i]n the case of habitat destruction resulting from coastal development, the severity of
impacts is high with low reversibility.” Zamora-Arroyo et al. 2005, Exhibit 66 at 58.

Scientists have established that individual coelacanths are loyal to a particular
home range, living there for over 14 years. Fricke 2001, Exhibit 86 at 333. This range
likely covers a mere several kilometers of coastline. Id. This tie to an extremely localized
range means that coelacanths are unlikely to be able to leave habitat degraded by siltation
and may experience local extinctions based on this impact. Furthermore, though scientists
have begun to use bathymetric methods to search for coelacanths in potential habitat, this
has led to disappointing results with little success. See generally Green et al. 2009,
Exhibit 87. Therefore, it appears that scientists may have found most or all of the existing
Gombessa Coelacanths and that habitat loss threatening those individuals could cause
total extinction of the species. Loss of their limited habitat, therefore, represents a severe
threat to the species’ continued existence.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

Eugene Balon, a Gombessa Coelacanth expert, has said that all scientists agree
that, “[n]one should be brought up.” Joyce 1989, Exhibit 84 at 2. Unfortunately, however,
coelacanths are being captured for a variety of reasons. See id. These reasons include
keeping carcasses as trophies, using carcasses for scientific research, capture for televised
entertainment, capture for rendering to remove its notochordial fluid for Asian longevity
serums, and accidental capture as bycatch. See id.; Froese & Palomeres 1999, Exhibit 79
at51.

Overautilization for Scientific Purposes. The paleontological importance of
coelacanths as a prehistoric species and as a link between fish and tetrapods, puts
pressure on the species for educational and scientific research purposes. See Joyce 1989,
Exhibit 84 at 2; McGrouther 2012, Exhibit 72 at 3; Dinofish Undated 1, Exhibit 77 at 1;
ESI Undated, Exhibit 81 at 1. The interest from museums, universities, and research
institutes creates a market for these fish that is quite lucrative. See Joyce 1989, Exhibit 84
at 2. Current statistics and facts are hard to come by, but, as of 1989, Gombessa
Coelacanths could only be sold legally to the Comorian government. Id. The official
price was $150, an amount that was over one and a half times the average Comorian
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yearly income. See id. This value, however, was dwarfed by the then recently emergent
black market price for the species of $2,000, a price exceeding twenty years of the
average Comorian income. See id. This bounty, representing a small fortune for poor
Comorian fishers, makes intentional capture of the coelacanth for sale to scientific
interests highly likely. See id. This scientific research has also had the problematic effect
of creating a private demand for the species’ notochordial fluid, as discussed below.

Overautilization for Commercial Purposes. Though the Gombessa’s meat is
unpalatable, there is still significant commercial demand for the species. See id. The high
value specimens can fetch, especially in relation to the average Comorian income, creates
incentive for fishers to capture and sell them for profit. See id.; Monster Fish Keepers
2009, Exhibit 186 at 1-2. In fact, as of 1989, the black market price was $2,000,
exceeding 20 years of income for the average Comorian. See Joyce 1989, Exhibit 84 at
2. Now, it is seems as if the price may exceed $4,500 for a dead specimen, with the price
potentially going much higher if someone were able to produce one alive. See Monster
Fish Keepers 2009, Exhibit 186 at 1-2. There is evidence of black market trade in
coelacanths by private collectors and a market among museums and scientists for
specimens. See SGForums 2006, Exhibit 88 at 1-5; Maybe Now Undated, Exhibit 89 at
1; Monster Fish Keepers 2009, Exhibit 186 at 1-2; Joyce 1989, Exhibit 84 at 2; Nicholson
Undated, Exhibit 70 at 2. This pressure is even more of a threat because coelacanths
cannot survive for very long in the decreased pressure and oxygen present at shallow
depths, so those captured would likely be dead before officials were able to confiscate
them. In fact, most specimens do not live for more than a few hours after capture, and
none have lived for more than 20 hours at the surface. See Prehistoric Wildlife Undated,
Exhibit 76 at 3; Joyce 1989, Exhibit 84 at 1.

This commercial trade has been exacerbated by a, now debunked, 1987 study that
claimed the coelacanth could be used to create a longevity serum. In 1987, Japanese
scientists purported to have isolated a substance in the coelacanth’s notochordial fluid
that promoted long life, making headlines worldwide and creating a demand for
coelacanths in Asia. See Fricke 2001, Exhibit 86 at 334-35; Joyce 1989, Exhibit 84 at 2.

As mentioned above, coelacanths are not valued as a food source because they are
oily and unpalatable. Fricke 2001, Exhibit 86 at 335. However, they are still threatened
by fishing operations in their habitat. Id. This is because one of the worst threats to the
coelacanth is bycatch by fishers fishing in known coelacanth habitat. Id. Because this
type of fishing is a substantial industry in these rural communities, the associated
incidental catch of coelacanths is inevitable, and “[s]ince the daily survival of the
residents of the coastal areas takes precedence over the well-being of an ‘old fish’ . . .
deep-sea fishing cannot be prohibited from” Gombessa habitat. Id. The harm caused by
this bycatch is made worse by the fact that coelacanths cannot survive for long at the
ocean surface and there is no proven way to return them to the deep ocean quickly
enough to reduce their chances of mortality. See Prehistoric Wildlife Undated, Exhibit 76
at 3; Joyce 1989, Exhibit 84 at 1; Bruton 1999, Exhibit 187 at 464-65. However,
discussion of a desire to return the coelacanth to the ocean alive after capture likely
disregards the actual state of affairs. See Browne 1995, Exhibit 188 at 2. This is because,
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as a result of their illegal status, fishers usually just kill the fish and throw it away after
retrieving the valuable fishhooks from their mouths. Id.

There have been some international efforts to decrease coelacanth deaths from
bycatch. Efforts were made to move fishing further off the coasts using motorized fish
attractors to keep fishers away from coelacanths, but, after the machine broke
sometime before 1998, it was never repaired and fishing moved back in towards the
shores and consequently towards coelacanth habitat. Id. There was also another
machine designed and installed to intercept and revive bycaught coelacanths in
Comoros, but it was dismantled by the Comorian people in 1997 after only one
inconclusive use. See Bruton 1999, Exhibit 187 at 464. Therefore, there is no evidence
that fish could actually successfully survive upon re-submerging even if this machine
did still exist. See id. There was also an attempt made to create simple gear that would
help Comorian fishers release coelacanths back to sufficient depths for survival, but
there is no evidence this gear has been implemented to save any coelacanths yet. Id. at
464-65.

Therefore, while international assistance has attempted to step in to aid in
avoiding coelacanth bycatch mortality, it has thus far proven unsuccessful. Bycatch
mortality remains a severe threat to the continued existence of the coelacanth. Since
there is no proven way to revive a caught coelacanth or quickly return it to the deep
sea, even seemingly willing fishers who accidentally catch the species are unlikely to
be able to save it from the almost-certainly-fatal consequences of its capture.

Curio/Trophy Trade. Worldwide, coelacanths are sought after as a trophy because
they are fish come alive from the fossil record. See Froese & Palomeres 1999, Exhibit 79
at 51. Some collectors seek coelacanths for aquariums, as a dinosaur come alive, a
prehistoric oddity; however, no individual has survived at the surface for more than 20
hours. See SGForums 2006, Exhibit 88 at 1-5; Maybe Now Undated, Exhibit 89 at 1;
Monster Fish Keepers 2009, Exhibit 186 at 1-2; Joyce 1989, Exhibit 84 at 1. The capture
of the Gombessa to satisfy personal curiosities even extends to the president of the
Comoro Islands. Joyce 1989, Exhibit 84 at 1-2. He has, what was at the time, the largest
coelacanth specimen ever caught, measuring 183 cm, stuffed and hung up on the wall of
his home. Id. If even the president of the islands representing the Gombessa’s most
important habitat cannot recognize the value of conserving these creatures and cannot
escape the lure of owning one, then that bodes poorly for a species with such low
numbers. See id.; Springer 1998, Exhibit 73 at 453. This is especially true when it
appears that collectors would pay as much as $4,500 for a dead fish and a “[1]ive one is
worth way more than that.” Monster Fish Keepers, Exhibit 186 at 1-2. Therefore,
commercial overutilization represents a significant threat to the Gombessa.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

Comorian National Protection. The local government of the Comoros Islands
has instituted fishing regulations for the coelacanth. See Browne 1995, Exhibit 188 at 2.
One bans the landing of coelacanths. Id. The law, however, does nothing to prevent
bycatch, which is equally fatal. See id.; Prehistoric Wildlife Undated, Exhibit 76 at 3;
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Joyce 1989, Exhibit 84 at 1; Bruton 1999, Exhibit 187 at 464-65. Additionally, several
other countries where coelacanths live do not have similar regulations. This makes these
limited regulations insufficient to protect the coelacanth against bycatch in Comoros and
fishing of all types in much of the rest of its range.

Local Protection. The Comorian national protection is supplemented by the fact
that the Islamic Sunni of at least 11 villages on the island of Grand Comoro have adopted
the Gombessa. Firkce 2001, Exhibit 86 at 336. Anyone who hurts it in any way “violates
the code of the Sunni and is shunned by the community.” Id. Such community protection,
while laudable, does not present sufficient protection for a species with such small
numbers. It also cannot address bycatch of the species, does not seem to cover all villages
on Grand Comoro, and certainly does not cover all areas of Gombessa habitat, thus
further hampering its effectiveness.

International Protection. The Gombessa received protection under CITES in
1989, but this protection is also inadequate. See Wildlife Museum Undated, Exhibit
74 at 1; IUCN (Latimeria chalumnae) 2012, Exhibit 67 at 4. CITES is an international
agreement with 176 parties, including the United States, that aims to ensure that
international trade in wild plants and animals does not threaten their existence. See
CITES Undated 1, Exhibit 33 entire; CITES Undated 2, Exhibit 34 at 1. However, it
also represents one example of the protections for the Gombessa that exist, but have
proven to be insufficient. This is because from 1991-1994 the observed populations of
these fish went from 20.5 per cave to a mere 6.5, even though CITES protections had
been in place since 1989. See Browne 1995, Exhibit 188 at 1; Wildlife Museum
Undated, Exhibit 74 at 1; IUCN (Latimeria chalumnae) 2012, Exhibit 67 at 4. Such a
precipitous drop in population is a strong indication that the level of protection CITES
can offer, while probably somewhat beneficial, is certainly not sufficient.

The Gombessa Coelacanth is listed in Appendix I of CITES. See Wildlife
Museum Undated, Exhibit 74 at 1; IUCN (Latimeria chalumnae) 2012, Exhibit 67 at
4. Appendix I is a list of species “threatened with extinction which are or may be
affected by trade.” CITES Undated 4, Exhibit 189 at 2. Trade restrictions for
Appendix I species are the strictest among CITES-listed species, allowing the trade
only in “exceptional circumstances.” See id. Trade in Appendix I species requires an
export permit by the exporting country and an import permit from the importing
country. Id. The individual signatory countries enforce the CITES restrictions. Id. at 4.
Yet, the CITES listing is neither effective at deterring catches in the rural fishing
villages near the coelacanths’ habitat where villagers likely do not know of the
restriction and may not intend on shipping the captured Gombessa out of the country,
nor could it deter unintentional bycatch, which is no less fatal to the coelacanth than
an intentional catch. Considering the estimated size of the existing population, this is
unacceptable.

These problems are in part due to the fact that CITES listing offers insufficient
protection to species. CITES only applies to international trade in endangered species.
See CITES Undated 2, Exhibit 34 at 1. This protection is problematic for the Gombessa
because, although it may provide some level of benefit to the species by deterring

185



international trade, those specimens which die without being traded or are smuggled do
not benefit. This focus only on trade means that CITES’ focus is too narrow to protect the
Gombessa from the many other threats that they face apart from trade.

CITES’ narrow focus and the ease of CITES circumvention demonstrate the
inadequacy CITES listing in the protection of the Gombessa. NMFS acknowledged the
unsatisfactory effect of Appendix I listings in its determination for the listing of the
largetooth sawfish under the ESA, when it stated that illegal foreign trade of the species
continued “in spite of the CITES listing and national laws, due to lack of enforcement.”
See 76 Fed. Reg. 40822 (July 12, 2011), Exhibit 36 at 40832. While CITES listing is
important, this protection is not sufficient and the petitioned Gombessa should be offered
the further protections embodied by listing under the ESA.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

Breeding Issues. Gombessa Coelacanths have reached such critically low
numbers that the estimated world population is less than 500 individuals. See, e.g.,
Springer 1998, Exhibit 73 at 454. Because the numbers are so low, the species is
threatened by stochastic events and the possibility that male and female coelacanths can
no longer encounter each other with sufficient frequency for successful breeding. This
threat is exacerbated by the extremely low fecundity of this species. The coelacanth is
ovoviviparous, meaning that the mother retains the eggs in her uterus while the embryos
develop, nourished by a yolk sac. Nicholson Undated, Exhibit 70 at 1. The young, called
pups, are fully developed at birth, and, while late-term litters of five and twenty-six pups
have been observed, their gestation period appears to be about three years. See Fricke
1992, Exhibit 78 at 476; Froese & Palomeres, Exhibit 79 at 49. This gestation period is
incredibly lengthy and exceeds the two-year maximum gestation period known for
vertebrates. Froese & Palomeres, Exhibit 79 at 49. This long gestation period, coupled
with the estimated age of first maturity for females of 16 years, means that females
cannot produce a litter of pups until they are about 19 years of age. See id. However, at
least one estimate put the age of maturity at an even later 35 years of age, making birth
impossible until around 38 years of age. See id. These difficulties reproducing, its late
age of maturity, and the tremendous effort that goes into carrying pups for three years
highlight the difficulty the Gombessa faces in growing its numbers. Therefore, these
factors exacerbate its extinction risk and show that ESA protection is appropriate for the
Gombessa.

Similarity of Appearance Listing: Latimeria menadoensis

Latimeria chalumnae, which is listed as “critically endangered” by the [IUCN and
is petitioned for listing under the ESA in this Petition, is genetically distinct from
Latimeria menadoensis, which is listed as “vulnerable” by the [IUCN. See [IUCN
(Latimeria menadoensis) 2012, Exhibit 68 at 3-4; [IUCN (Latimeria chalumnae) 2012,
Exhibit 67 at 2, 3. Guardians requests that if L. chalumnae is listed, L. menadoensis also
be listed based on similarity of appearance.
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The grounds for such listing, independent of any decision on the merits as to whether L.
menadoensis is worthy of “threatened” or “endangered” listing under the ESA through
analysis of the ESA listing criteria from 16 U.S.C. § 1533(a)(1) on its own, is the
similarity of appearance standard set forth in 16 U.S.C. § 1533(e). This standard provides
that the Secretary may “treat any species as an endangered species or threatened species
even though it is not listed pursuant to this section,” when “such species so closely
resembles in appearance, at the point in question, a species which has been listed
pursuant to such section that enforcement personnel would have substantial difficulty in
attempting to differentiate between the listed and unlisted species; the effect of this
substantial difficulty is an additional threat to an endangered or threatened species; and
such treatment of an unlisted species will substantially facilitate the enforcement and
further the policy of this chapter.” 16 U.S.C. § 1533(e).

L. menadoensis clearly meets the similarity of appearance requirements under 16
U.S.C. § 1533(e). The two species resemble each other so closely that scientists initially
thought they were the same species. See, e.g., Springer 1999, Exhibit 73, entire.

The difficulty in distinguishing between the two species of coelacanths presents
“an additional threat to [the] endangered or threatened species.” 16 U.S.C. § 1533(e)(B).
Since coelacanths cannot survive captivity, the specimens that enforcement personnel see
will inevitably be dead. See Prehistoric Wildlife Undated, Exhibit 76 at 3; Joyce 1989,
Exhibit 84 at 1. When dead, the Gombessa loses its telltale steel blue color and turns a
grey brown color. See Rogers 2007, Exhibit 71 at 2; Prehistoric Wildlife Undated,
Exhibit 76 at 2. L. menadoensis is already brown and also appears to fade to more of a
grey brown at death. Enforcement personnel should not be expected to distinguish in the
field between grey-brown, dead coelacanths. See Rogers 2007, Exhibit 71 at 2;
Prehistoric Wildlife Undated, Exhibit 76 at 2. There is evidence of a black market trade
in coelacanth notochord oil, and the source of notochord oil would not be determinable
without DNA testing. See Joyce 1989, Exhibit 84 at 2.

If L. chalumnae is protected under the ESA, it will be imperative to protect L.
menadoensis as well. Without this protection, fishing operations will be able to continue
targeting L. chalumnae because, due to a lack of features easily differentiating the two
species, especially after they are dead or processed into parts (see above). This would
allow fishers and smugglers to evade detection merely by marketing their carcasses and
other products as belonging L. menadoensis.

Protecting both L. chalumnae and L. menadoensis “will substantially facilitate the
enforcement” of protections for L. chalumnae. 16 U.S.C. § 1533(e)(C). Enforcement
personnel will be able to more readily identify and prevent the sale of L. chalumnae if
they do not have to differentiate between the very similar looking carcasses and other
products of L. chalumnae and L. menadoensis. Without similarity of appearance
protections for L. menadoensis, enforcement personnel may have to go so far as to
perform DNA testing to determine the species before they can enforce the ESA. As such,
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listing of L. menadoensis would make enforcement of L. chalumnae’s ESA protection
more effective, and more effective enforcement furthers the policy of the ESA.

Accordingly, if L. chalumnae is listed under the ESA, as it should be for the
reasons discussed above, Guardians urges the Secretary to list L. menadoensis based on
its similarity of appearance to L. chalumnae.
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(31) Scientific Name: Mycteroperca fusca

Common Name: Comb Grouper / Island Grouper
IUCN Status: Endangered CITES Status: N/A

Range: This species is known only from the eastern Atlantic around the Azores and
Madeira, Portugal, and Cape Verde and the Canary Islands, Spain. [IUCN (Mycteroperca
fusca) 2012, Exhibit 54 at 4.

Habitat and Ecology: The Comb Grouper is a “demersal species that occurs near the
bottom in rocky area at depths from 1 to 200” meters. Id. at 5. Juveniles are also found in
tide pools. Id.

Population Status: In general, “Mycteroperca fusca has a limited range and was
previously abundant, but due to fishing pressure is now locally rare. Id. at 4. Researchers
have observed local extinctions in the most intensively fished areas in the islands of the
Canary Archipelago. Id.

Population Trend: Decreasing. Id. at 5.
Known Threats/Listing Criteria

All of the threats and information discussed in “Fish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

The major threat to Mycteroperca fusca is pressure from fishing targeted at this
species’ “spawning aggregations, which for other serranids of similar life history has
resulted in population declines, altered sex ratio, and aggregation extirpation.” Id. This
species has shown one of the “strongest responses to variations in fishing intensity and
human population among the Canary Islands, thus supporting the hypothesis that major
human intervention has affected the abundance and biomass” of this species in the
Canary Archipelago. Id. (citing Tuya et al. 2006). Intensive fishing has also already
caused local extinctions, lending authority to the claim that fishing for Mycteroperca
fusca presents an imminent threat to the survival of the entire species. Fishing for a
species that has already exhibited this type of severely negative response to fishing
pressures is inappropriate and represents a significant threat to its continued existence.
Thus Mycteroperca fusca qualifies for protection under the ESA.
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The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

This species’ range includes several MPAs. Id. However, the species is still
subject to fishing that is threatening its existence. While inclusion in MPAs is positive
form a conservation standpoint, it does nothing to protect the species outside of these
areas. A species facing threats of this severity should be protected throughout its range
and ESA protection should be extended to the species to prevent its continued
exploitation and progress towards extinction.
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(32) Scientific Name: Mycteroperca jordani

Common Name: Gulf Grouper
IUCN Status: Endangered CITES Status: N/A

Range: This species occurs in the Eastern Central Pacific Ocean from southern La Jolla,
California, to Mazatlan, Mexico and also into the Gulf of California. IUCN
(Mycteroperca jordani) 2012, Exhibit 55 at 4; Figure 8, infra.
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Figure 8: Map of Mycteroperca jordani’s Range
Source: http://maps.iucnredlist.org/map.html?id=14049

Habitat and Ecology: In general, this species is found on rocky reefs and in kelp beds.
Id. at 5. “Large adults are common in shallow water from southern California to
Mexico.” Id. “Juveniles are unknown in Californian waters and few large adults have
been taken there,” probably as vagrants from a more southerly breeding population. Id.
Large adults feed on other fish and have been reported feeding on juvenile hammerhead
sharks. Id. This is a large fish, with recorded maximum size of nearly two meters and
maximum weight of 91 kg. Id. at 6.

Population Status: This species has a relatively restricted range and its population is
currently in “severe decline” throughout the Gulf of California. Id. at 4. “Once abundant,
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this species is now rare” with local fishermen indicating a 50-70% decline in catch rates
for this species since 1950 in the Gulf of California. Id. “Based on historical research,
fishers’ anecdotes, systematic documentation of naturalists’ observation and grey
literature,” researchers have revealed that in the past this species was abundant in central
Baja California and probably dominated the rocky-reef fish community in terms of
biomass. Id. However, Mycteroperca jordani declined dramatically in the 1970s and is
now scarce and in danger of complete disappearance. Id. “Based on changes in the
number of individuals within spawning aggregations, the population decline from the
1940s to the present could be greater than 99%.” Id. Similarly, surveys of fishery catch
data show that this species comprised 45% of the total state finfish production in 1960,
but had fallen to only 6% by 1972. Id. at 5. “More recent estimates suggest that
[Mycteroperca] jordani comprises less than 1% of the total finfish catch.” Id.

Population Trend: Decreasing. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Fish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Coastal Development. Development in the coastal northern Gulf of California, in
particular, Bahia La Cholla Marina, is expected to promote reef habitat destruction. Id. at
6. With destruction of its important reef habitat, the species will likely experience even
further decreases in its numbers. See id. at 5.

The El Borrascoso area of Mycteroperca jordani’s Gulf of California habitat is
threatened by planned development in the region. See Zamora-Arroyo et al., Exhibit 66 at
54. Housing and development plans for the region could destroy offshore habitats
through dredging and destroy geologic outcrops with construction activity. Id. “In the
case of habitat destruction resulting from coastal development, the severity of impacts is
high with low reversibility.” Id. at 58. Also, in this area, “[c]oastal lagoons adjacent to
newly developed areas could be modified for shrimp mariculture resulting in damage
from construction and pollution from effluents.” Id.; see also [IUCN (Colpichthys hubbsi)
2012, Exhibit 51 at 4 (discussing shrimp farming threat to the Gulf of California).

Furthermore, pollution from shrimp farming is not the only pollution threat from
this development. Increased growth in coastal cities is a major cause of coastal habitat
destruction. With growth comes an increase in consumption and development. This is
reflected in an increase in construction projects, some of which occur on reef
communities; dredging of harbors and shipping channels; dumping of waste, run-off
pollution and increased sedimentation; deforestation; and increased tourism. As a result
of these factors, the coasts around virtually all urban areas are “beset by a pattern of
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pollution and over-development.” Hinrichsen Undated, Exhibit 43 at 2. “Coastal urban
areas dump increasing loads of toxic wastes into the sea. In fact, waters around many
coastal cities have turned into virtual cesspools, so thick with pollution that virtually no
marine life can survive.” Id. at 4.

This urban pollution is contributing to increasing “dead zones,” amongst other
things. These dead zones are areas where dissolved oxygen content is so low that no
marine life, apart from microorganisms, can live. A 2007 study identified 200 of these
dead zones, which represents an increase of 51 such zones found just four years earlier.
Id. at 5. Worse yet, these dead zones are not only becoming more numerous, they are also
greatly expanding “due mainly to high nutrient pollution levels brought in by rivers and
streams and washed off coastal land.” 1d.

Climate change is expected to further magnify these coastal pollution problems.
For example, “[d]ue to water circulation and oceanic volume changes, estuarine and
coastal systems are predicted to experience . . . increased eutrophication, hypoxia, and
anoxia.” Roessig et al. 2004, Exhibit 29 at 258 (citations omitted). “More intense rains
wash more fertilizer and sewage into coastal waters, and this runoff triggers algal blooms
and consequent poisoning of fish and humans.” Id. at 269 (citation omitted). This runoff
entering the oceans will cause new dead zones to emerge and already-existing dead zones
to expand. Unfortunately, this threat is already visible in Mycteroperca jordani’s Gulf of
California habitat. Researchers have observed multiple blooms in the Gulf measuring
577 km” in one case and leading to mass fish mortality, which produced as estimated 60
tons of fish carcasses on the beach, in another. See Greenpeace 2008, Exhibit 63 at 16-17.
The threat to Mycteroperca jordani represented by these Gulf dead zones is very real as
“[s]uch dead zones have occurred in the past at [] Puerto Pefasco, for example, and
possibly on one occasion at El Golfo de Santa Clara[, both areas within Mycteroperca
Jjordani’s range].” Zamora-Arroyo et al. 2005, Exhibit 66 at 58. As the population of
humans in the area increases and agricultural runoff continues to enter the Gulf, this
threat to Mycteroperca jordani’s habitat will continue. This loss of habitat puts
Mycteroperca jordani at greater risk of extinction.

Human Population Growth. Human population is expected to swell and become
more focused on the coasts.*® As a fish that exploits the coasts in its relatively small
range, this represents a significant threat to Mycteroperca jordani’s continued existence.
It also will likely exacerbate the coastal development problems discussed above.

Tidal Power. Mycteroperca jordani also faces potential habitat destruction from
tidal power development in its range. “Potential development of tidal power, if
implemented, will result in severe impacts and irreversible loss of the Upper Gulf
habitat.” Zamora-Arroyo et al. 2005, Exhibit 66 at 59. This potential loss of habitat is yet
another threat to Mycteroperca jordani’s survival as a species.

46 See “Fish Introduction: The Present or Threatened Destruction, Modification, or Curtailment of Its
Habitat or Range (Criterion A): Human Population Growth,” supra.
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Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

This species is heavily targeted by recreational and sub-national fisheries
throughout its range and is also incidentally caught by shrimp-trawlers in the Gulf of
California. IUCN (Mycteroperca jordani) 2012, Exhibit 55 at 6. “Mycteroperca jordani is
an aggregating spawner,” with breeding populations likely restricted to the Mexican
northwest. Id. at 5. Furthermore, these “spawning aggregations are heavily fished.” Id. at
6. This is problematic because it makes it much easier for population-level numbers of
Moycteroperca jordani to be effectively targeted by fishers at easily identifiable locations
and times. While this means that higher numbers of specimens can be easily taken, that
damage to the species is compounded by the fact that there is an increased likelihood that
spawning will be interrupted, thus leading to additional declines in overall Mycteroperca
Jjordani numbers. The area where these aggregations happen is also problematic because,
in addition to the aforementioned commercial fishing pressure, this is the same area that
experiences heavy targeting by recreational fishers from the United States. See id. at 6
(“Recreational fishers from the [United States] are a major contributor to overfishing of
remaining stocks.”). This threat will only increase as coastal development in northern
Gulf of California will bring double the number of fishing boats to the area. See id. As
explained above in “Population Status,” as a result of this overexploitation and other
factors, the species may be facing population declines of an incredible 99+% since the
1940s. Clearly such a threat shows that overutilization is pushing this species towards
extinction.

Disease or Predation (Criterion C):

Shrimp farming in Mycteroperca jordani’s range causes increased threat of
disease. This occurs as fish experience the “escape of disease and viral pathogens from
the ponds to the open Gulf.” Zamora-Arroyo et al. 2005, Exhibit 66 at 58. Such farming
may increase as “[c]oastal lagoons adjacent to newly developed areas could be modified
for shrimp mariculture . . .” Id. Therefore, the disease threat to Mycteroperca jordani
represented by shrimp farming is likely to increase in the future as development of the
coasts adjacent to its range continues.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

“This species occurs [partially] within the Alto Golfo Biosphere Reserve,
however enforcement of that area is severely lacking.” [IUCN (Mycteroperca jordani)
2012, Exhibit 55 at 6. As a result, location in the Alto Golfo Biosphere Reserve likely
offers nominal or minimal protection at best. Such a small level of protection is
insufficient for a species that may have lost more than 99% of its population in the last 70
years. See id. at 4. This protection should be supplemented with protection for the species
under the ESA.
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Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

Susceptibility to Fishing. “Mycteroperca jordani is an aggregating spawner,”
with breeding populations likely restricted to the Mexican northwest. Id. at 5.
Furthermore, these “spawning aggregations are heavily fished.” Id. at 6. This is
problematic because it makes it much easier for population-level numbers of
Mycteroperca jordani to be effectively targeted by fishers at easily identifiable locations
and times. While this means that higher numbers of specimens can be easily taken, that
damage to the species is compounded by the fact that there is an increased likelihood that
spawning will be interrupted, thus leading to additional declines in overall Mycteroperca
Jjordani numbers. The area where these aggregations happen is also problematic because,
in addition to the aforementioned commercial fishing pressure, this is the same area that
experiences heavy targeting by recreational fishers from the United States. See id. at 6.
This threat will only increase as coastal development in northern Gulf of California will
bring double the number of fishing boats to the area. See id.

Skewed Sex Ratio. Currently Mycteroperca jordani is experiencing a skewed sex
ratio with females significantly outnumbering males. Id. at 5. This clearly decreases the
likelihood of reproduction and increases the likelihood that the species will go extinct if
the disparity continues.

K-Selected/K-Strategy Species. Mycteroperca jordani is also vulnerable to
extinction in part because it is a K-selected or K-strategy species (they are large, have
low productivity, and have low numbers of mature adults). See id. at 4-6; see also Goble
& Freyfogle 2010, Exhibit 64 at 1058-60.

K-strategy species are more extinction prone than are r-strategy species.
The very efficiency with which K-strategy species exploit their
environment is a liability during periods of rapid or chaotic change. The
larger body size of individuals of a K-strategy species - while giving an
advantage in interspecific competition and in defense against predators
and allowing individuals to exploit a larger area - means that there are
fewer individuals . . . At the same time, lower reproduction rates make it
more difficult both for the species to recover if its population becomes
depressed and for it to adapt to a changed environment because fewer
offspring contain less genetic variability. Thus, the very “fittedness” of K-
strategy species to a particular environment - which is advantageous
during periods of stability - becomes a serious handicap when the habitat
changes more rapidly than genes can be substituted in a population - and
in species that reproduce slowly, genes are substituted slowly.

Goble & Freyfogle 2010, Exhibit 64 at 1059-60 (emphasis in original). Mycteroperca
Jjordani are currently experiencing the type of rapid, chaotic change that makes their K-
selected life history pattern a liability. This is because Mycteroperca jordani are not only
losing habitat, but they are also being fished and removed from their remaining habitat at
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a rate greater than they can replenish their numbers.*’ As a result of these pressures,
many of Mycteroperca jordani’s physical attributes and reproductive adaptations have
gone from being beneficial to creating increased risk of species extinction. This type of
life history pattern means that the species does not replenish itself as quickly as smaller,
shorter-lived, r-selected species and is, therefore, more vulnerable when individuals are
removed from the population or species reproduction is otherwise disrupted. This
difficulty is likely exacerbated by the fact that the largest fish are both the fish most
prized by fishers for the greatest economic return and those most likely to be sexually
mature. Removing the few adults makes it impossible for younger fish to replace the
larger individuals because they are not yet sexually mature, thus making it very difficult
for the population to replenish itself. Removing the only members of a species that are
capable of reproduction means that there is a substantial risk that the population will
rapidly collapse. Steps must be taken to protect Mycteroperca jordani from this risk of
extinction.

Synergistic Effects. The synergistic effects of aforementioned threats could
conspire to cause the extinction of Mycteroperca jordani. “Like interactions within
species assemblages, synergies among stressors form self-reinforcing mechanisms that
hasten the dynamics of extinction.” Brook et al. 2008, Exhibit 46 at 457 (internal
citations omitted).

The combination of threats to Mycteroperca jordani and its habitat could cause a
greater and faster reduction in the remaining population than might be expected from
simply the additive impacts of the threats. “[H]abitat loss can cause some extinctions
directly by removing all individuals over a short period of time, but it can also be
indirectly responsible for lagged extinctions by facilitating invasions, improving hunter
access, eliminating prey, altering biophysical conditions and increasing inbreeding
depression. Together, these interacting and self-reinforcing systematic and stochastic
processes play a dominant role in driving the dynamics of population trajectories as
extinction is approached.” Id. at 453 (internal citations omitted).

Mycteroperca jordani is already at risk as a low-fecundity or K-selected species,
rendering it more vulnerable to synergistic impacts of multiple threats. “Traits such as
ecological specialization and low population density act synergistically to elevate
extinction risk above that expected from their additive contributions, because rarity itself
imparts higher risk and specialization reduces the capacity of a species to adapt to habitat
loss by shifting range or changing diet. Similarly, interactions between environmental
factors and intrinsic characteristics make large-bodied, long-generation and low-
fecundity species particularly predisposed to anthropogenic threats given their lower
replacement rates.” Id. at 455 (internal citations omitted).

Since Mycteroperca jordani is threatened by multiple stressors and is a K-
selected species, these multiple threats are likely to cause increased extinction pressure

4 See “The Present or Threatened Destruction, Modification, or Curtailment of Its Habitat or Range
(Criterion A),” supra; “Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B),” supra; “Population Status,” supra.
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than the mere additive pressure of each threat alone. These threats qualify the species as
“threatened” or “‘endangered” under the ESA and it should be listed. This protection is
necessary to help avoid its extinction.
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(33) Scientific Name: Paraclinus magdalenae

Common Name: Magdalena Blenny
IUCN Status: Endangered CITES Status: N/A

Range: This species is known only from a few specimens found in the immediate vicinity
of Magdalena Bay, Baja California, Mexico. [IUCN (Paraclinus magdalenae) 2012,
Exhibit 56 at 4. In 1969, researchers took samples at appropriate depths at other places
along the Mexican coast and this species was not found in any other area. Id. The area of
this species’ distribution is approximately 1,131 km®. Id.

Habitat and Ecology: This species was found at depths of 7-21 meters, on rocky
substrates. Id.

Population Status: There is no population information available for this species. Id.
Population Trend: Stable. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Fish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Coastal Development and Pollution of the Magdalena Bay Area. This species
is primarily threatened by “habitat loss from coastal development, urban and industrial
pollution, massive tourism development and various potentially harmful extractive
activities” within its restricted range. Id. (citing Hastings & Fischer 2001). “Effluent,
including [untreated domestic] sewage and industrial waste is discharged directly into
Magdalena Bay, and intertidal near-shore and wetland areas are being degraded. Id.
(citing School for Field Studies 2004). This is complicated by the fact that, “[i]n the case
of habitat destruction resulting from coastal development, the severity of impacts is high
with low reversibility.” Zamora-Arroyo et al. 2005, Exhibit 66 at 58. As a result of
Paraclinus magdalenae’s very restricted range, the habitat loss occasioned by these
threats puts Paraclinus magdalenae at serious risk of extinction.

Localized Human Population Growth. Human populations have a substantial
negative effect on fish populations, especially human population located near the coasts.
Worldwide, approximately 2.5 billion people live within 100 km of the coastline. WRI
2011, Exhibit 41 at 21. By 2020 an astonishing 75% of the expanded human population is
expected to live within just 60 km of the coastline. Knip et al. 2010, Exhibit 42 at 2
(citation omitted). Magdalena Bay, Paraclinus magdalenae’s only known habitat, is
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already experiencing this population shift as “massive” coastal development related to the
tourism industry continues and the people needed to support it. See IUCN (Paraclinus
magdalenae) 2012, Exhibit 56 at 4. Impacts from population growth do not occur evenly.
Increased economic growth in coastal cities is a major cause of ocean habitat destruction.
With growth comes an increase in consumption and development. The coasts around
virtually all urban areas are “beset by a pattern of pollution and over-development.”
Hinrichsen Undated, Exhibit 43 at 2. “Coastal urban areas dump increasing loads of toxic
wastes into the sea. In fact, waters around many coastal cities have turned into virtual
cesspools, so thick with pollution that virtually no marine life can survive.” Id. at 4.

This urban pollution is contributing to increasing dead zones, areas where
dissolved oxygen content is so low that no marine life, apart from microorganisms, can
live. A 2007 study identified 200 of these dead zones, which represents an increase of 51
such zones found just four years earlier. Id. at 5. Worse yet, these dead zones are not only
becoming more numerous, they are also greatly expanding “due mainly to high nutrient
pollution levels brought in by rivers and streams and washed off coastal land.” Id.

To make matters worse for Paraclinus magdalenae, climate change is expected to
further magnify these coastal pollution problems. For example, “[d]ue to water
circulation and oceanic volume changes, estuarine and coastal systems are predicted to
experience . . . increased eutrophication, hypoxia, and anoxia.” Roessig et al. 2004,
Exhibit 29 at 258 (citations omitted). “More intense rains wash more fertilizer and
sewage into coastal waters, and this runoff triggers algal blooms and consequent
poisoning of fish and humans.” Id. at 269 (citation omitted). This runoff entering the
oceans will cause new dead zones to emerge and already-existing dead zones to expand.
As the population of humans in the area increases and agricultural runoff continues to
enter the Bay, this threat to Paraclinus magdalenae’s habitat will continue. This loss of
habitat puts Paraclinus magdalenae at greater risk of extinction.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

There are no species-specific conservation measures in place for Paraclinus
magdalenae at this time. [UCN (Paraclinus magdalenae) 2012, Exhibit 56 at 4. Such a
lack of protection puts Paraclinus magdalenae at increased risk of extinction and
necessitates ESA protection to halt this species’ progress towards extinction.
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(34) Scientific Name: Paraclinus walkeri

Common Name: reef fish
TIUCN Status: Critically Endangered CITES Status: N/A

Range: “This species is endemic to the Eastern Pacific, and is only known from the 40
km” Bahia San Quintin, Baja California Sur, Mexico.” IUCN (Paraclinus walkeri) 2012,
Exhibit 57 at 4 (citing Hubbs 1952).

Habitat and Ecology: “This species is found in shallow tide pools and upper reef flat to
depths of six [meters].” Id.

Population Status: “No population information is available for this species. This species
is currently considered to be very rare, although it was formerly considered to be
common.” Id.

Population Trend: Unknown. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Fish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

“This species is threatened by habitat loss and degradation due to agricultural
runoff and coastal development throughout its restricted range.” Id. This threat is likely to
increase as human populations especially those located near the coasts continue to
grow.*® Furthermore, these impacts are even more problematic because, “[i]n the case of
habitat destruction resulting from coastal development, the severity of impacts is high
with low reversibility.” Zamora-Arroyo et al. 2005, Exhibit 66 at 58. Therefore, this
habitat loss represents a significant threat to the species’ continued existence.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

While the species is located only in Bahia de San Quintin, which is classified as
protected habitat, and is therefore protected throughout its range, it has gone from being
considered common to being considered very rare. [IUCN (Paraclinus walkeri) 2012,
Exhibit 57 at 4. This shows that this protection has been inadequate to protect the species.
This is understandable as the protected habitat appears to only be the lagoon itself, and
the threats to the species (e.g. agricultural runoff and coastal development) originate on

48 See “Fish Introduction: The Present or Threatened Destruction, Modification, or Curtailment of Habitat
or Range (Criterion A): Human Population Growth,” supra.
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land. Id. Furthermore, the fact that the entire population is located in one small area
leaves them extremely vulnerable to localized events, thus further threatening the species.
Therefore, more effective regulation under the ESA is necessary to address these threats
and halt Paraclinus walkeri’s continued decline.
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4(2): 41- 165.

208


http://www.iucnredlist.org/details/183896/0

(35) Scientific Name: Paralabrax albomaculatus

Common Name: Camotillo
IUCN Status: Endangered CITES Status: N/A

Range: This species is found only in the Galdpagos Islands. IUCN (Paralabrax
albomaculatus) 2012, Exhibit 58 at 4.

Habitat and Ecology: “This reef-associated [fish] species inhabits rocky reefs and
nearby sand patches.” Id. Depth of occurrence varies from 10-75 meters within the
archipelago according to temperature, with a preference for cooler water. Id. (citing Reck
1983). This species’ diet consists of “mobile benthic crustaceans, octopus, squid, and
cuttle fishes.” Id. Although exact generation length is unknown, “age of first maturity is
estimated to be between 1-2 years and longevity estimated to be 10-12 yeas” based on
other similar species, and therefore generation length is estimated to be around 5 years.
Id.

Population Status: “There is no population information available for this species.
However, a substantial decline (approximately 70%) in population numbers occurred
between 1998 and 2001,” as inferred from fish landings in the Galdpagos, with no
evidence of a decrease in fishing effort. Id. (citing Danulat and Edgar 2002).

Population Trend: Decreasing. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Fish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

As a species exhibiting a preference for cooler waters, Paralabrax albomaculatus
will clearly lose habitat at its preferred depths as surface ocean temperatures rise due to
anthropogenic climate change. See id.; Status Review Report, Exhibit 40 § 3.2.2. Such a
loss of suitable habitat, seemingly especially important for juveniles, puts the species at
increased risk of extinction. See IUCN (Paralabrax albomaculatus) 2012, Exhibit 58 at 4-
5.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

Though this species’ entire range is in the Galdpagos Marine Protected Area, it is
still subject to active commercial fishing. Id. at 5. Therefore, fishing for the species is at
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least exacerbating the pressures that it faces and is likely a factor in its continuing
decline. See id. at 4.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

“Although this species' entire range is in the Galapagos Marine Protected Area, it is
still subject to active commercial fishing.” Id. at 5. The fact that the species lives only
within the Galapagos MPA, but is still actively fished shows that this designation alone is
not enough to protect the species. When a species is considered endangered with
decreasing population, like Paralabrax albomaculatus, fishing for the species must be
effectively halted. The inadequacy of current regulation shows that ESA protections are
needed for this imperiled species.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

ENSO Events. “In the Eastern Tropical Pacific, severe localized fish species
declines have occurred after strong ENSO events that result in shallow waters that are too
warm and nutrient poor for extended periods of time.” Id. at 4 (citing Grove 1985; Edgar
et al. 2009); see also Earth Gauge Undated, Exhibit 47. “The frequency and duration of
ENSO events in this region of the Eastern Tropical Pacific (e.g., the up-welling zone off
the coast of Peru, Ecuador, and Colombia and associated offshore islands) appears to be
increasing.” IUCN (Paralabrax albomaculatus) 2012, Exhibit 58 at 4 (citing Glynn &
Ault 2000; Soto 2001; Chen et al. 2004). “This deep-water species is unlikely to be
directly affected by oceanographic changes caused by ENSO events and climate change.
However, juveniles of this cool water species have primarily been observed in relatively
shallow water including near mangroves, where they may be negatively affected by
increased temperatures during severe [ENSO] events.” Id. at 4-5. If juveniles experience
a strong ENSO event and severe localized fish declines occur, then a huge portion of that
year’s juveniles may be lost during that ENSO event. As these ENSO events become
more and more common, potentially wiping out every year’s juveniles, the threat they
represent to Paralabrax albomaculatus’s continued existence will become more and
more severe.
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(36) Scientific Name: Pterapogon kauderni

Common Name: Banggai Cardinalfish
IUCN Status: Endangered CITES Status: N/A

Range: Pterapogon kauderni has a very restricted range and is endemic only to the
Banggai Archipelago, which lies in the Banggai-Sula platform in eastern Indonesia.
TUCN (Pterapogon kauderni) 2012, Exhibit 59 at 5. The natural geographic range of this
species covers an area of approximately 5,500 km?, however, within this range, the
maximum potential available habitat is much smaller, measuring about 426 km of
coastline extending from the shore to about 100 meters off the coast. Id. This creates a
maximum available area of only about 34 km®. Id. (citing Vagelli 2005). Within the
Archipelago, this species has been recorded at 17 of the 20 major islands and at 10 of the
27 minor islands. 1d.

Habitat and Ecology: The Banggai Cardinalfish occurs primarily in shallow sheltered
bays and harbors, mainly on reef flats with sandy bottoms and sea grass beds. Id. at 7.
Depth distribution generally ranges between 0.5-6 meters, but Pterapogon kauderni is
most commonly found between 1.5-2.5 meters. Id. This species inhabits a variety of
shallow habitats, including coral reefs, sea grass beds, and open areas of sand and rubble.
Id. at 8. “It is most common in calm habitats on the protected side of larger islands;

isolated populations also occur in areas affected by strong surge and moderate current.”
Id.

Juveniles of this species associate with sea grasses, sea urchins, sea stars, sea
anemones, soft corals, and corals. Id. “Adults shelter between the spines of sea urchins
but also among anemones, corals, stony hydrozoans, rocks and artificial structures such
as jetties.” Id. (citing Allen 2000; Vagelli and Erdmann 2002; Vagelli 2004a). “Census
work showed that 43.7% of the groups were associated with hard corals.” Id. (citation
omitted). The Banggai Cardinalfish is a diurnal “carnivore-planktivore that feeds
principally upon copepods, but it is also a generalist opportunistic species that feeds upon
a variety of other taxa.” Id.

This species has a relatively short life span, matures at an average age of 0.8
years, and has a generation length of 1.5 years, which are all usually indications of a
relatively more resilient species. Id. at 10 (citing FishBase 2004). “Unfortunately, this
species’ small population size, limited distribution, low fecundity, great parental
investment, and rate of extraction greatly lower this species’ resilience” to human activity
and environmental degradation. Id. Additionally, its extreme philopatry, sedentary nature
and shallow habitat preference preclude this species from dispersing even to nearby
islands. Id. Furthermore, the Banggai Cardinalfish is especially susceptible to
indiscriminate collecting for the aquarium trade as its shallow habitat greatly facilitates
capture while its lack of population dispersal makes it almost impossible for this species
to re-colonize areas where it has been removed. Id. (citing Bernardi and Vagelli 2004).
“This species is highly prized in the aquarium trade and thus is highly vulnerable to over-

213



fishing.” Id. The species is further imperiled because it is also highly vulnerable to post-
capture mortality and habitat destruction. Id. at 10-11.

Population Status: The earliest population surveys for this species, covering the entire
Banggai Archipelago, identified Pterapogon kauderni on 27 out of the 50 islands. Id. at
7. Based on the average population density recorded by these initial surveys, the species
was estimated to have a total population size of 2.4 million fish in 2001. Id. (citing
Vagelli 2002, Vagelli and Erdmann 2002). “[ Pterapogon] kauderni exhibits the highest
degree of population structure that has been documented for a marine fish.” Id. (citing
Hoffman et al. 2005). This species is a unique case of stark genetic isolation in
populations separated by extremely short distances. Id. (citing Bernardi & Vagelli 2004).
Studies using both genetics and micro-satellites have shown that populations from
different reefs on the same island, separated by only a few kilometers, are almost
completely genetically isolated from one another. Id. “The lack of suitable habitats
between subpopulations coupled with lack of dispersal mechanisms, are the most likely
reasons for this isolation.” Id.

Population Trend: Decreasing. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Fish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Local Threats. This species is threatened by habitat destruction caused by harbor
dredging and associated pollution, as well as sedimentation from coastal development
and use. Id. This is complicated by the fact that, “[i]n the case of habitat destruction
resulting from coastal development, the severity of impacts is high with low
reversibility.” Zamora-Arroyo et al. 2005, Exhibit 66 at 58. Juveniles in particular are
vulnerable to local population dynamics of anemones and sea urchins that act as this
species’ mutualistic microhabitat. [UCN (Pterapogon kauderni) 2012, Exhibit 59 at 7.
This microhabitat is threatened by harvest for the aquarium or food trade in sea urchins
and anemones and coral bleaching in anemones. Id. “Adults may be vulnerable to local
population dynamics of sea grasses.” Id.

Loss of Coral Reef Habitat. In addanthoition, the species’ observed reliance on
corals, coral reefs, and specific temperatures also threatens their continued existence as
global climate change and threats to corals increase.”” The following facts make the
Banggai Cardinalfish’s reliance on coral reefs, corals, and temperature maintenance clear:
51% of identified groups inhabit coral reefs, 43.7% of groups were associated with hard
corals, and the species is associated with a relatively narrow band of temperatures

* See generally “A. Corals: Corals Introduction,” supra.
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between 28°C and 33°C. IUCN (Pterapogon kauderni) 2012, Exhibit 59 at 8 (citations
omitted). Without coral reefs 51% of identified groups will have to move to new habitats.
See id. Without hard corals that can form calcite crystals needed for skeleton building,
43.7% of groups will lose the hard corals they are associated with as those species cease
to exist in a recognizable form, and possibly altogether. See id.; see also “A. Corals:
Corals Introduction: Other Natural or Manmade Factors Affecting its Continued
Existence (Criterion E): Ocean Acidification,” supra. If sea temperatures continue to rise,
then suitable Pterapogon kauderni habitat (areas that are within 100 meters of shore, are
between 0.5-6 meters in depth, and are between 28°C and 33°C) will become more rare
or will cease to exist entirely. See [IUCN (Pterapogon kauderni) 2012, Exhibit 59 at 5, 7,
8. Since this species is so incapable of moving to new areas on its own, changes
rendering habitat unsuitable will likely not lead to migrations to new suitable habitat, but
will instead lead to isolated, but increasingly widespread, extinctions. See id. at 7.

Unfortunately, all of the changes in the previous paragraph are expected as
anthropogenic climate change, and its associated impacts, continue to decimate corals
and the coral reefs that they build.”® As ocean acidification continues and the pH of the
sea continues to drop, corals will become incapable of forming the calcite crystals that
form their skeletons. This means that reef building will cease and existing reefs will
begin to deteriorate. This will likely lead to mass coral extinctions, and those corals that
remain, if any, will probably survive as tiny, obscure invertebrates, offering no shelter or
habitat benefits to Pterapogon kauderni.”' Increasing ocean temperatures and other
effects of anthropogenic climate change also mean a host of other negative impacts to
corals and, consequently, the species like the Banggai Cardinalfish that rely on them.
These threats include habitat loss due to increased coral disease (including particularly
increased coral disease in the Indo-Pacific where Pterapogon kauderni is located),
increased threats from anthropogenic pollution, and coral bleaching.”® A number of these
problems will be exacerbated by human population growth.>® Still others are caused
directly by human exploitation of the sea, such as removal of corals for aquaria and
curios, increased predation by crown-of-thorns starfish due to removal of starfish
predators by humans, increased sedimentation from a variety of causes (including
deforestation and mining activities), and incidental harm to corals from dynamite fishing,

¥ See generally “A. Corals: Corals Introduction: The Present or Threatened Destruction, Modification, or

Curtailment of Habitat or Range (Criterion A),” supra; “A. Corals: Corals Introduction: Other Natural or
Manmade Factors Affecting its Continued Existence (Criterion E),” supra.

! See generally “A. Corals: Corals Introduction: The Present or Threatened Destruction, Modification, or
Curtailment of Habitat or Range (Criterion A),” supra; “A. Corals: Corals Introduction: Other Natural or
Manmade Factors Affecting its Continued Existence (Criterion E): Ocean Acidification,” supra.

32 See “A. Corals: Corals Introduction: The Present or Threatened Destruction, Modification, or
Curtailment of Habitat or Range (Criterion A),” supra; “A. Corals: Corals Introduction: Disease or
Predation (Criterion C): Coral Diseases,” supra; “A. Corals: Corals Introduction: Other Natural or
Manmade Factors Affecting its Continued Existence (Criterion E): Human Population Growth,” supra; “A.
Corals: Corals Introduction: Other Natural or Manmade Factors Affecting its Continued Existence
(Criterion E): Bleaching,” supra; IUCN (Pterapogon kauderni) 2012, Exhibit 59 at 6.

53 See “A. Corals: Corals Introduction: Other Natural or Manmade Factors Affecting its Continued
Existence (Criterion E): Human Population Growth,” supra.
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chemical fishing, and human recreation and tourism activities.”* Furthermore, the
synergistic effects of these threats are likely to be higher than their additive impacts, and
the existing regulatory mechanisms in place to protect corals are inadequate.”” As a result
of its reliance on corals and coral reefs, the threats to corals also threaten the existence of
Pterapogon kauderni by promoting further habitat loss.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

“The Banggai Cardinalfish is highly prized in the aquarium trade,” and it has been
heavily exploited by that sector since its rediscovery in 1994. IUCN (Pterapogon
kauderni) 2012, Exhibit 59 at 11 (citing Allen 2000; Vagelli & Erdmann 2002; Kolm &
Berglund 2003). “Despite claims that captive breeding has been successful, most
aquarium specimens are still captured in the wild.” Id. By 2001, at least 17 villages and
230 fishermen were involved in the Pterapogon kauderni trade, capturing an estimated
minimum of 600,000 to 700,000 individuals per year. Id. (citing Vagelli & Erdmann
2002; Lunn & Moreau 2002; Lunn & Moreau 2004). Current harvest rates are even
higher and are now believed to exceed 700,000 to 900,000 fish per year. Id. (citing
Vagelli 2005). Some estimates put the sales total for Banggai Cardinalfish as high as
118,000 per month, but even that figure is likely under representative of actual sales
because the number only takes into account sales to Tumbak and Palu-based buyers and
does not take into consideration “individuals collected and shipped from alternate
locations, or lost to pre-sale mortalities in fishers’ holding cages.” Id. at 12 (citing
Wabnitz et al. 2003; Lunn & Moreau 2004). The fact that transshipment deaths are not
taken into account is problematic because transshipment mortality is high as a result of
the lengthy travel times between catch sites and export sites. Id. at 11 (citing Vagelli &
Erdmann 2002) (transshipment mortality fact and “[a] minimum of four aquarium fish
export companies operate in Bali; others exist in Kendary and Manado (Sulawesi).”).
Therefore, the numbers of Pterapogon kauderni removed from the wild are likely much
larger. The majority of these captured fish are destined for the United States, Europe, and
Asia. Id.

“A recent study showed that, despite the use of non-destructive fishing methods,
the fishery had a negative effect on fish density when sites with high fishing pressure
were compared to sites with low fishing levels.” Id. at 12 (citing Kolm & Berglund
2003). “Fishing also had a significant effect on group size,” which has been shown to
lead to strong negative impacts on individual fitness in the future. Id. (citing Stephens et
al. 1999; Stephens & Sutherland 1999; Kolm & Berglund 2003).

* See “A. Corals: Corals Introduction: Overutilization for Commercial, Recreational, Scientific, or
Educational Purposes (Criterion B),” supra; “A. Corals: Corals Introduction: Disease or Predation
(Criterion C): Predation by Crown-of-Thorns Starfish,” supra; “A. Corals: Corals Introduction: Other
Natural or Manmade Factors Affecting its Continued Existence (Criterion E): Sedimentation,” supra; “A.
Corals: Corals Introduction: The Present or Threatened Destruction, Modification, or Curtailment of
Habitat or Range (Criterion A),” supra.

> See “A. Corals: Corals Introduction: The Inadequacy of Existing Regulatory Mechanisms (Criterion D),”
supra; “A. Corals: Corals Introduction: Other Natural or Manmade Factors Affecting its Continued
Existence (Criterion E): Synergistic Effects,” supra.
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These facts make clear that fishing pressures are removing an unsustainable
number of Banggai Cardinalfish from the wild. This type of pressure is very likely to
contribute to the extinction of the species. In fact, the aquarium trade has already led to
the extinction of at least one subpopulation off Limbo Island in 2004 and the near
extinction of another subpopulation off Bakakan Island, also in 2004. Id. at 4. Since the
United States is a major destination for these fish, ESA protection could have a very
positive effect on removing the economic incentive for capturing the Banggai
Cardinalfish. See id. at 11. Furthermore, as the trade appears to be expanding both “to
new, previously unexploited areas [;] . . . to all of the major islands” where the Banggai
Cardinalfish is found; and in terms of volume of fish removed, pressures on the species
appear to be increasing steadily. See id. at 11-12. This, coupled with the species’ relative
inability to re-colonize areas once they have been removed, makes the need for ESA
protection ever more important to avoid extinction of Pterapogon kauderni. See id. at 7.

Disease or Predation (Criterion C):

“This species is reportedly parasitized by four main parasite types,” nematodes,
digenetic trematodes, cestodes, and isopods affecting as much as 26.5% of all individuals
analyzed. See id. at 12 (citing Vagelli & Erdmann 2002; Vagelli 2005). Furthermore, a
newly emerging threat in the form of a viral disease has been documented in “wild-
harvested individuals maintained in captivity.” Id. The extent of this threat is currently
under investigation, but could be very dangerous for a species subject to the types of
pressures that the Banggai Cardinalfish is. See id. at 13.

There is also strong evidence that this species faces high predation pressures from
a variety of sources. Id. at 12 (citing Vagelli 2005). These high predation pressures result
in especially high mortality from predation during the fist days after settlement. Id.
(citing Vagelli 2002). Therefore, both disease and predation pressures are increasing
Pterapogon kauderni’s extinction risk.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

Despite a breeding program developed at the New Jersey State Aquarium, no
concerted effort has been made in the aquarium trade to replace wild-caught fish with
captive-bred fish. Id. at 13 (citing Vagelli 2002; Vagelli 2004b; Vagelli 1999). Any
additional attempts at protection of the species have also only been insufficient half-
measures. For instance, the Indonesian government does keep track of exported fish, but
Pterapogon kauderni is simply lumped in the “aquarium fish” category making tracking
of the number exported more difficult. See id. Also, limited local bans by private owners
of bays and villages have resulted in some protection of local subpopulations, but these
bans are seemingly driven by private interests such as pearl collection or disputes with
outside collectors. See id. at 4, 5 (citing Vagelli 2005). Such protections do not indicate
permanence and enforcement is unclear. For a species facing the types of concerted
pressures and natural limitations that Pterapogon kauderni is facing, such half-measures
are inappropriate and ESA protection should be extended to the species.

217



It is also worth noting that the United States itself proposed listing the Banggai
Cardinalfish under Appendix II of CITES in 2007. See Indrawan & Suseno 2008, Exhibit
175 at 13. This represents a clear recognition by the United States that the species is
facing significant threats to its continued existence through trade. However, this proposal
was withdrawn due to political decisionmaking by the local government of the
Indonesian province where the fish is located. The provincial government’s decision was
based on a desire to continue profiting from sales of the fish for the aquarium trade, not
on the basis of whether the species was endangered by trade. See id. at 13-15; see also
“Fish Introduction: The Inadequacy of Existing Regulatory Mechanisms (Criterion D):
CITES,” supra. This means that the U.S. should take action and list the species under the
ESA to prevent its extinction. Protection under the ESA would be particularly effective
for this species because the U.S. represents one of the largest importers of wild-caught
Banggai Cardinalfish, and, therefore, ESA protection could cut much of the stress placed
on this species by the U.S. market. See [IUCN (Pterapogon kauderni) 2012, Exhibit 59 at
12; see also “Overutilization for Commercial, Recreational, Scientific, or Educational
Purposes (Criterion B),” supra.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

Reproduction, Maturity, and Longevity. Pterapogon kauderni possesses low
fecundity. IUCN (Pterapogon kauderni) 2012, Exhibit 59 at 9-10. “Principal
characteristics of the reproductive biology include: 1) parental care of an advanced
degree, 2) an elevated level of energy investment per offspring, 3) low fecundity, 4)
direct development, 5) a lengthy oral incubation period that includes the retention of free
embryos after the eggs hatch [during which time the fish does not eat], 6) settlement of
juveniles within the habitat of their parents.” Id. at 10 (citing Vagelli & Volpedo 2004).
These characteristics indicate that reproduction is physically taxing on the parents, which
may be why fewer offspring are produced. Production of fewer offspring also means that
Pterapogon kauderni is less able to replace lost members of its population. Longevity in
captivity can reach 4 to 5 years with reproductive activity decreasing substantially after 2
to 3 years, however, most wild adult specimens are less than two years old. Id. This short
lifespan is problematic for a species that does not mature until about 0.8 years of age and
that faces the pressures Pterapogon kauderni does. See id. at 10, 11-13. Therefore,
Pterapogon kauderni’s reproduction, maturity, and longevity characteristics represent
another threat to its continued existence.

Susceptibility to Fishing. “[ Pterapogon] kauderni is especially susceptible to
indiscriminate collecting, e.g., its association with shallow microhabitats greatly
facilitates its capture, while the lack of dispersal mechanisms make it almost impossible
for this species to re-colonize areas where they have been depleted.” Id. at 10. Such ease
of fishing increases the threats faced by Pterapogon kauderni.

Pollution. “The Luwuk subpopulation . . . is restricted to a very small area inside
[a] harbor [that] is exposed to high levels of pollution and contaminants. Despite
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thorough searching . . . no populations of [ Pterapogon) kauderni were found outside the
[harbor], despite that environmental conditions and substrate availability were much
better than those inside the harbor. The closest subpopulation of [Pterapogon] kauderni
to the one at Luwuk is located about 100 km southeast.” Id. at 6. This shows that this
isolated subpopulation is threatened by pollution emanating from the harbor it lives in.
This subpopulation appears unlikely, or perhaps unable, to move to preferable habitat
and, therefore, faces increased risk of extinction. Other subpopulations also likely face
threats related to pollution and, if so, are probably similarly unable to relocate to
unpolluted areas. Therefore, pollution represents yet another threat to Pterapogon
kauderni’s existence.

Earthquakes. “Frequent earthquakes recently affected several zones within the
Banggai Archipelago [and] had a potential[ly] detrimental impact on localized
[Pterapogon] kauderni subpopulations.” Such earthquakes are likely to happen again in
the future and, when they do, they will likely threaten populations of Pterapogon
kauderni again.

Synergistic Effects. The synergistic effects of aforementioned threats could
conspire to cause the extinction of Pterapogon kauderni. “Like interactions within
species assemblages, synergies among stressors form self-reinforcing mechanisms that
hasten the dynamics of extinction.” Brook et al. 2008, Exhibit 46 at 457 (internal
citations omitted). Since Pterapogon kauderni faces a multitude of different threats, it
may be pushed towards extinction more quickly than the mere additive effect of those
threats themselves would indicate. See id. at 453; see also “Fish Introduction: Other
Natural or Manmade Factors Affecting its Continued Existence (Criterion E): Synergistic
Effects,” supra. Therefore, the species qualifies for listing as “threatened” or
“endangered” under the ESA.
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(37) Scientific Name: Scarus trispinosus

Common Name: Greenback Parrotfish
IUCN Status: Endangered CITES Status: N/A

Range: This species is endemic to Brazil with a range from Manoel Luiz Reefs on the
northern Brazilian coast to Santa Catarina on the southeastern Brazilian coast. IUCN
(Scarus trispinosus) 2012, Exhibit 60 at 4. This species is absent from the Brazilian
oceanic islands. Id.

Habitat and Ecology: This small fish is reef-associated and is usually found in seagrass,
coral reefs, on algal and rocky reefs and on algal beds at depths of 1-45 meters. Id. “It
exhibits a functional role in substrate use because it is an important excavator that often
feeds on live coral.” Id.

Population Status: During the period from 1996-1998, this species was the second most
abundant species in Manoel Luis State Marine Park, being reported in 69% of underwater
visual census surveys. Id. (citing Rocha & Rosa 2001). “On the Abrolhos Bank, the
largest coral reef in the south Atlantic, this species represents about 28% of total fish
biomass, and has shown 50% decline in the past five years.” Id. (citing Francini-Filho
2005; Francini-Filho & Moura 2008). In the southeastern part of its range, “the biomass
has declined by 60-70% over the last 15 years” based on underwater visual census
surveys and interviews with fishers. Id. Overall, this species is experiencing a decline in
population. Id.

Population Trend: Decreasing. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Fish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

“Parrotfishes show varying degrees of habitat preference and utilization of coral
reef habitats, with some species spending the majority of their life stages on coral reefs,
while others primarily utilize seagrass beds, mangroves, algal beds, and/or rocky reefs.
Although the majority of the parrotfishes occur in mixed habitat (primarily inhabiting
seagrass beds, mangroves, and rocky reefs) approximately 78% of these mixed habitat
species are experiencing greater than 30% loss of coral reef area and habitat quality
across their distributions. Of those species that occur exclusively in coral reef habitat,
more than 80% are experiencing a greater than 30% of coral reef loss and degradation
across their distributions.” Id. at 5. “Widespread coral reef loss and declining habitat
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conditions are particularly worrying for species that depend on live coral reefs for food
and shelter especially as studies have shown that protection of pristine habitats facilitate
the persistence of adult populations in species that have spatially separated adult and
juvenile habitats. Furthermore, coral reef loss and declining habitat conditions are
particularly worrying for some corallivorous excavating parrotfishes that play major roles
in reef dynamics and sedimentation.” Id. (citing Comeros-Raynal et al. 2012). The
extensive loss of Scarus trispinosus habitat that is already occurring, and that will likely
occur in the future as a result of threats to coral reefs from anthropogenic climate change
and other human-related impacts, qualifies the species for protection under the ESA.>°

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

This species is primarily threatened by spearfishing, net, and trap fishing
throughout its range. IUCN (Scarus trispinosus) 2012, Exhibit 60 at 5. “Based on
measured declines in at least two significant parts of its range[], along with observations
that large individuals have become very rare, it is estimated that at least 50% of the
global population has declined over the past 20 to 30 years. Id. These precipitous losses
show that this species should receive protection under the ESA.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

“There are no species-specific conservation measures for this species.” Id. A few
populations are currently protected in no-take reserves, including some reefs. Id.
“However, the number of protected areas within its range does not include a large
proportion of this species[ ‘] population or habitat.” Id. Since a large proportion of the
species’ population and habitat exists outside of these reserves, and there is no species
specific conservation measures in place, the species by and large experiences no
protections. This lack of protection is inappropriate for a species facing the types of
declines and habitat threats that Scarus trispinosus is facing. Also, even the protected
coral reefs that it inhabits will not be spared from the damaging effects brought on or
exacerbated by anthropogenic climate change.”” Therefore, this species should be
provided with protection under the ESA.
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(38) Scientific Name: Tomicodon abuelorum

Common Name: Grandparents Clingfish
IUCN Status: Endangered CITES Status: N/A

Range: “This species is endemic to the Eastern Central Pacific, where it is known from
the Gulf of Nicoya, Costa Rica to Darien, in the Gulf of Panama.” IUCN (Tomicodon
abuelorum) 2012, Exhibit 61 at 4.

Habitat and Ecology: This small benthic species is “found only in areas with
Rhizophora mangrove prop roots,” where “[i]t is usually attached to root surfaces or
moving about and feeding from them at high tide.” Id. (citing Szelistowski 1990).
“Juveniles have been recorded from floating mangrove leaves, which they may use as a
dispersal mechanism into the mangrove root systems.” Id. Surveys of stomach contents
showed a diet of barnacle cirri and barnacle cyprid larvae, small oysters and other
bivalves, amphipods, and harpacticoid copepods. Id. (citing Szelistowski 1990).

Population Status: In suitable mangrove habitat, this species is fairly common with a
mean density of around 0.8-1.4 fish per mangrove root. Id. However, this species is
currently in decline due to extensive mangrove extraction throughout its range. Id.

Population Trend: Decreasing. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Fish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

“The major threat to this species is extensive habitat loss from extraction of
Rhizophora mangroves in Central American countries.” Id. (citing Jiménez 1994).
“Surveys in other regions show that the reduction of mangroves brought some fish
species to extinction,” and, as of 2000, the area of mangroves remaining in Costa Rica
and Panama combined was estimated to be only around 2,000 km?. 1d. (citing Ferreira et
al. 2005; FAO 2007). Mangrove extraction has not ceased since that estimate was made.
See id. This reduction of Tomicodon abuelorum’s habitat increases the risk it will become
extinct and necessitates protection for the species under the ESA.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

While the habitat of the species does overlap with several MPAs, “[i]mproved
protection of remaining mangrove habitat in the range of the species is urgently needed.”
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1d. Despite the overlap of some of its range with some MPAs, the species is still
endangered with populations decreasing. Id. This shows that the current regulatory
mechanisms in place are insufficient to protect the species and ESA protection should be
afforded to halt further declines. Furthermore, location in MPAs cannot stop global
threats like anthropogenic climate change that will affect many species and have
deleterious consequences for mangroves.
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C. HAGFISH

HAGFISH INTRODUCTION

WildEarth Guardians is petitioning the Secretary to list 3 hagfish species from
TUCN’s lists of “endangered” and “critically endangered” species (Species Accounts 39-
41) under the ESA as “threatened” or “endangered” species. The petitioned hagfish
species face a variety of threats to their continued existence. Some of these common
threats will be discussed in this introductory section (‘“Hagfish Introduction”). Hagfish
Introduction is to be considered as incorporated by reference in each of the individual
hagfish species accounts that follow (“Individual Hagfish Species Accounts™).

The Present or Threatened Destruction, Modification, or Curtailment of Its Habitat
or Range (Criterion A):

Human Population Growth. While general human population has a substantial
negative effect on fish populations due to increased fishing pressure, those human
populations that are located near the coasts have an even stronger negative impact. This is
very problematic because NMFS’ own recent Status Review Report estimated the total
number of people by 2045-2050 at around 9 billion, and cited one source putting that
total at an even larger 10.6 billion. Status Review Report, Exhibit 40 at 20 (citations
omitted). Currently, worldwide, approximately 2.5 billion people already live within just
100 km of the coastline. See WRI 2011, Exhibit 41 at 21. By 2020, an astonishing 75%
of the expanded human population is expected to live within just 60 km of the coastline.
Knip et al. 2010, Exhibit 42 at 2 (citation omitted). This increasing concentration of
people near the coasts means that the negative effect of the general population increase
will be magnified greatly.

Impacts from population growth do not occur evenly. Increased economic growth
in coastal cities is a major cause of ocean habitat destruction. With growth comes an
increase in consumption and development. This is reflected in an increase in construction
projects, some of which occur on reef communities; dredging of harbors and shipping
channels; dumping of waste, run-off pollution and increased sedimentation; deforestation;
and increased tourism. As a result of these factors, the coasts around virtually all urban
areas are “beset by a pattern of pollution and over-development.” Hinrichsen Undated,
Exhibit 43 at 2. “Coastal urban areas dump increasing loads of toxic wastes into the sea.
In fact, waters around many coastal cities have turned into virtual cesspools, so thick with
pollution that virtually no marine life can survive.” Id. at 4. This is expecially
problematic because, “[i]n the case of habitat destruction resulting from coastal
development, the severity of impacts is high with low reversibility.” Zamora-Arroyo et
al. 2005, Exhibit 66 at 58.

This urban pollution is contributing to increasing “dead zones,” amongst other

things. These dead zones are areas where dissolved oxygen content is so low that no
marine life, apart from microorganisms, can live. A 2007 study identified 200 of these

229



dead zones, which represents an increase of 51 such zones found just four years earlier.
Id. at 5. Worse yet, these dead zones are not only becoming more numerous, they are also
greatly expanding “due mainly to high nutrient pollution levels brought in by rivers and
streams and washed off coastal land.” 1d.

To make matter worse, climate change is expected to further magnify these
coastal pollution problems. For example, “[d]ue to water circulation and oceanic volume
changes, estuarine and coastal systems are predicted to experience . . . increased
eutrophication, hypoxia, and anoxia.” Roessig et al. 2004, Exhibit 29 at 258 (citations
omitted). “More intense rains wash more fertilizer and sewage into coastal waters, and
this runoff triggers algal blooms and consequent poisoning of fish and humans.” Id. at
269 (citation omitted).

At least one of the petitioned hagfish species is already facing negative impacts
from human population growth and the others likely will, if they are not already, as the
population continues to explode and become increasingly concentrated on the coasts. See
IUCN (Eptatretus octatrema) 2012, Exhibit 185 at 4. Therefore, this human population
growth represents a serious threat to the petitioned species.

Trawling. Trawling represents a threat to the habitat of all of the petitioned
hagfish. See IUCN (Eptatretus octatrema) 2012, Exhibit 185 at 4; [UCN (Myxine
paucidens) 2012, Exhibit 96 at 4; IUCN (Paramyxine taiwanae) 2012, Exhibit 97 at 4.

The use of some fishing techniques such as heavy trawls destroys the ocean
floor ecosystem on which the fish depend. Studies in Australia indicated
that even 15 years after closing an area to all fishing, the sea floor habitat
had not recovered from the effects of trawling.

ESI Undated, Exhibit 81 at 1. This is because benthic trawling causes high
impacts with low reversibility. Zamora-Arroyo et al. 2005, Exhibit 66 at 59. It
disrupts this habitat through “disruption of the physical substrate and its benthos,
incidental catch and mortality of nontarget fish and marine mammals, exposed
species susceptible to predation, and changes in benthic community composition.”
Therefore, the negative effects on hagfish habitat that trawling is having are likely
to continue well into the future and qualify the species for protection under the
ESA.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

The aforementioned habitat destruction from trawling also threatens the petitioned
species directly by resulting in their unintentional bycatch. This threat is affecting at least
one petitioned species, but it likely threatens the others as well since bycatch is often not
carefully recorded. See IUCN (Paramyxine taiwanae) 2012, Exhibit 97 at 4. There is also
the danger that these species will be intentionally targeted in the future, especially as fish
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stocks continue to decline due to overexploitation. See id.; ESI Undated, Exhibit 81 at 1.
This is because:

Around the world, fish populations are decreasing as demand for fish is
increasing. Within the first 15 years of industrialized fishery operation, fish
populations have been decreased by 80 percent on average. For example, in
the Gulf of Thailand, 60 percent of large finfish, sharks and skate were lost
within the first five years of commercial trawl fishing.

The decline of large mature fish has led to an increase in the intensity of
fishing and to an increase in the number of juveniles and non food fish
caught (e.g., bycatch).

ESI Undated, Exhibit 81 at 1. As fishing pressure increases new species will be targeted
and those species may include the hagfish petitioned here. This increase in fishing
pressure is likely to continue as human population continues to grow and bring with it an
increased demand for protein.”®

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

There are currently no conservation measures in place for any of the petitioned
species of hagfish. See [UCN (Eptatretus octatrema) 2012, Exhibit 185 at 4; [UCN
(Myxine paucidens) 2012, Exhibit 96 at 4; [UCN (Paramyxine taiwanae) 2012, Exhibit
97 at 4. Such a complete lack of protection is inappropriate for such rare species, and
ESA protection should be extended to prevent the species’ extinction.

CITES. CITES is an international agreement with 176 parties, including the
United States, that aims to ensure that international trade in wild plants and animals does
not threaten their existence. See CITES Undated 1, Exhibit 33 entire; CITES Undated 2,
Exhibit 34 at 1. However, no petitioned hagfish are protected under CITES. See, e.g.,
IUCN (Eptatretus octatrema) 2012, Exhibit 185, entire. While CITES listing is
insufficient, it can help protect species that are subject to international trade. Since the
petitioned species may be subject to international trade presently or in the future, the
absence of CITES listing is problematic for them.

While CITES listing represents a clear recognition by the international
community that the listed species is threatened with extinction and must be protected,
absence of such listing does not mean that the species is not threatened with extinction. A
species may be denied listing for political and economic reasons or may not be
considered at all (such consideration requires a party country to bring a proposal).
Therefore, while CITES listing is a factor that should weigh towards finding the relevant
species or subpopulation is “threatened” or “endangered” under the ESA, its absence
should not be taken to show that it is not “threatened” or “endangered.”

58 See “The Present or Threatened Destruction, Modification, or Curtailment of Its Habitat or Range
(Criterion A): Human Population Growth,” supra.
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Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

The exceeding rarity of these petitioned hagfish species makes it less likely that
individuals will find each other in order to mate. See IUCN (Eptatretus octatrema) 2012,
Exhibit 185 at 5; [IUCN (Myxine paucidens) 2012, Exhibit 96 at 4; UCN (Paramyxine
taiwanae) 2012, Exhibit 97 at 4. Therefore, the species’ rarity represents another threat to
their continued existence.
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Convention in International Trade in Endangered Species (“CITES”) (“CITES Undated
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[Exhibit 33].
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INDIVIDUAL HAGFISH SPECIES ACCOUNTS

(39) Scientific Name: Eptatretus octatrema

Common Name: Eightgilled Hagfish / Eightgill Hagfish
TIUCN Status: Critically Endangered CITES Status: N/A

Range: This species is known only from a few specimens off Cape Saint Blaize, South
Africa dating back to 1900. IUCN (Eptatretus octatrema) 2012, Exhibit 185 at 4. “[I]ts
extent of occurrence is estimated as 100 km?.” Id.

Habitat and Ecology: “This species is found on the continental shelf, at depths of 49 to
66 m[eters].” Id. “The copulatory organ is absent for this species.” Id. “The gonads of
hagfish are situated in the peritoneal cavity,” and “[t]he ovary is found in the anterior
portion of the gonad, [with] the testis found in the posterior part.” Id. “The animal
becomes female if the cranial part of the gonad develops or male if the caudal part
undergoes differentiation.” Id. “If none develops, the animal is sterile,” but if both
anterior and posterior parts develop, “then the animal becomes a functional
hermaphrodite. However, functional hermaphroditism needs to be validated by more
reproduction studies.” Id. (citing Patzner 1998).

Population Status: Population information for this species is based only on two holotype
specimens collected in 1899 and 1900. Id. “Since then, only one unconfirmed specimen
has been recorded in the past 100 years, despite extensive and systematic scientific
surveying . . . conducted twice a year in the area.” Id. Other deep-water species of hagfish
in this area have been “significantly” recorded when these surveys have been conducted.
Id.

Population Trend: Unknown. Id.
Known Threats/Listing Criteria
All of the threats and information discussed in “Hagfish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this

individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Hake and shrimp trawling are extensive in the area where specimens of this
species have been previously recorded and are “causing a continual decline in the quality
of the habitat.” Id. “Given this species’ shallow water habitat, it is also likely to be
vulnerable to coastal development, dredging,” and other land-based, negative impacts to
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its habitat. Id. These activities represent significant threats to Eptatretus octatrema’s very
small area of habitat, making ESA protection for this extremely rare species appropriate.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):
“There are no conservation measures in place for this species.” Id. at 5. Such a
lack of conservation measures for a species that is so rare and faces significant threats to

its habitat is unacceptable. ESA protection could fill this regulatory gap.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

The exceeding rarity of this species makes it less likely that individuals will find
each other in order to mate. See id. at 4. Therefore, the species’ rarity represents another

threat to its continued existence.

These threats qualify the species as “threatened” or “endangered” under the ESA and it
should be listed. This protection is necessary to help avoid its extinction.

References:
Exhibits:
Mincarone, M.M. (“IUCN (Eptatretus octatrema) 2012”). 2011. Eptatretus octatrema.

ITUCN. Online at: www.iucnredlist.org/details/196038/0 [Accessed February 1, 2013]
[Exhibit 185].
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Fernholm, B. 1986. Myxinidae. In: M.M. Smith and P.C. Heemstra (eds), Smiths’ sea
fishes, pp. 35-36. Macmillan, Johannesburg.

Fernholm, B. 1998. Hagfish systematics. In: J.M. Jorgensen, J.P. Lomholt, R.E. Weber
and H. Malte (eds), The Biology of Hagfishes, pp. 33-44. Chapman & Hall, London.
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Lomholt, R.E. Weber, and H. Malte (eds), The biology of hagfishes, pp. 378-395.
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(40) Scientific Name: Myxine paucidens

Common Name: hagfish
IUCN Status: Endangered CITES Status: N/A

Range: This species is known only from five individuals “from the type locality,
Hyalonema ground and from Sagami Nada, Honshu, Japan.” IUCN (Myxine paucidens)
2012, Exhibit 96 at 3. It is possibly endemic to this region making its range very small.
Id.

Habitat and Ecology: This species is found on the continental slope at depths from 450-
631 meters. Id. at 4. Of the five specimens this species is known from, four were taken
from Hyalonema and the other taken from Sagami Nada, Japan. Id. “The copulatory
organ is absent in this species,” and the “gonads of hagfishes are situated in the peritoneal
cavity.” Id. “The ovary is found in the anterior portion of the gonad, and the testis is
found in the posterior part. The animal becomes female if the cranial part of the gonad
develops or male if the caudal part undergoes differentiation.” Id. If neither develops, the
animal is sterile. Id. If both develop, then the animal becomes a functional
hermaphrodite. Id.

Population Status: “The population of this species is only known from five museum
specimens,” with the last record dating back to 1972. Id. No recorded specimens “have
been picked up as bycatch or in scientific surveys in this heavily studied area.” Id.
Population Trend: Unknown. Id.

Known Threats/Listing Criteria

All of the threats and information discussed in “Hagfish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

The location of known specimens is within the range of extensive trawling
activity and the quality of this species’ habitat is continuing to decline due to this activity.
Id. The decline of this rare species’ habitat threatens its continued existence.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):
There are no conservation measures currently in place for this species. Id. Such a

complete lack of protection is inappropriate for a species that is this rare and ESA
protection should be afforded to the species to meet this regulatory gap.
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Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

The exceeding rarity of this species makes it less likely that individuals will find
each other in order to mate. See id. Therefore, the species’ rarity represents another threat
to its continued existence. As a result of these threats and its rarity, Myxine paucidens
qualifies for listing under the ESA.

References:
Exhibits:
Mincarone, M.M. (“IUCN (Myxine paucidens) 2012”). 2011. Myxine paucidens. [IUCN.

Online at: http://www.iucnredlist.org/details/196066/0 [Accessed February 1, 2013]
[Exhibit 96].
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(41) Scientific Name: Paramyxine taiwanae

Common Name: hagfish
IUCN Status: Endangered CITES Status: N/A

Range: This species of hagfish is restricted to the waters off northeastern Taiwan. [UCN
(Paramyxine taiwanae) 2012, Exhibit 97 at 4. Extensive surveys of the surrounding
regions have confirmed that it is restricted to this limited area. Id.

Habitat and Ecology: “This species is found on the shelf and upper slope, at depths from
120-427 m[eters].” Id. This is a dwarf species maturing at less than 300 mm total length.
1d. (citing McMillan & Wisner 2004). “The copulatory organ is absent in this species.
The gonads of hagfishes are situated in the peritoneal cavity. The ovary is found in the
anterior portion of the gonad, and the testis is found in the posterior part. The animal
becomes female if the cranial part of the gonad develops or male if the caudal part
undergoes differentiation. If none develops, then the animal becomes sterile. If both
anterior and posterior parts develop, then the animal becomes a functional
hermaphrodite.” Id. (citing Patzner 1998).

Population Status: “The population information for this species is known from
approximately 150 specimens.” Id.

Population Trend: Unknown. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Hagfish Introduction,” supra, and
“Petition Introduction,” supra, are to be considered as incorporated by reference in this
individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

This species is vulnerable to habitat loss from extensive deep sea trawling and
trapping within its restricted distribution and depth range. Id. Such threats to the species’
habitat make it more prone to extinction.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

The aforementioned trawling also represents overutilization for commercial
purposes. Id. This is because it leaves the species vulnerable to capture as bycatch from
these commercial operations. Id. Furthermore, its relatively large body size increases the
risk that it will be intentionally exploited in the future for food and the leather industry.
Id. Such pressures threaten the species’ continued survival.
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The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

There are no conservation measures currently in place for this species. Id. Such a
complete lack of protection is inappropriate for such a rare species, and ESA protection
should be extended to meet this regulatory void.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

The seemingly very small numbers of these fish also decreases the likelihood of
mating in the wild. See id. Such complications further reduce the species’ chances of

survival.

These threats qualify the species as “threatened” or “endangered” under the ESA
and it should be listed. This protection is necessary to help avoid its extinction.
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D. MAMMALS

MAMMALS INTRODUCTION

WildEarth Guardians is petitioning the Secretary to list 2 marine mammal species
and 3 marine mammal subpopulations from [IUCN’s lists of “endangered” and “critically
endangered” species (Species/Subpopulation Accounts 42-46) under the ESA as
“threatened” or “endangered” species and DPSs respectively. The petitioned mammal
species and subpopulations face a variety of threats to their continued existence. Some of
these common threats will be discussed in this introductory section (“Mammals
Introduction”). Mammals Introduction is to be considered as incorporated by reference in
each of the individual mammal species and subpopulation accounts that follow
(“Individual Mammal Species/Subpopulation Accounts”).

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

All of the petitioned mammal species and subpopulations are located in small
areas of habitat.” As such, further reduction of this habitat can represent an extreme
threat to the species’ or subpopulations’ continued existence. Pollution destroying habitat
is one threat common to multiple petitioned species and subpopulations and can be the
result of a variety of anthropogenic causes ranging from exposure to chemicals, including
PCBs, to decreases in water temperature and salinity due to excessive water released
from hydroelectric facilities. See [IUCN (Cephalorhynchus hectori) 2012, Exhibit 91 at 4
(Hector’s dolphin is threatened by pollution); [IUCN (Phocoena phocoena (Baltic Sea
Subpopulation)) 2012, Exhibit 92 at 5 (extreme levels of PCBs in the Baltic Sea Harbour
Porpoise’s habitat are making the animals suffer from a variety of illnesses and may be
reducing their reproductive effectiveness); IUCN (Sousa chinensis (eastern Taiwan Strait
Subpopulation)) 2012, Exhibit 94 at 6 (facing reduction of freshwater flows, degradation
of estuaries and adjacent coastal waters, pollution from industry, agricultural runoff, and
residential, and other, sewage discharge with minimal to no treatment); [IUCN (Tursiops
truncatus (Fiordland Subpopulation)) 2012, Exhibit 95 at 4 (tailrace from hydroelectric
power facility causing decreased salinity, decreased temperature, and alterations to sub-
tidal community structures interfering with usual habits, health, and reproduction and
calving).

These species and subpopulations are also facing increased threats as more people
become present in their limited habitat areas. The pressures resulting from these tourism

* TUCN (Arctocephalus galapagoensis) 2012, Exhibit 90 at 5 (located only in the Galapagos Archipelago);
TUCN (Cephalorhynchus hectori) 2012, Exhibit 91 at 4 (the species “has one of the most restricted
distributions of any cetacean.”); IUCN (Phocoena phocoena (Baltic Sea Subpopulation)) 2012, Exhibit 92
at 4 (restricted to Baltic Sea, entirely absent in northeastern portion); IUCN Sousa chinensis (eastern
Taiwan Strait Subpopulation) 2012, Exhibit 94 at 4 (occurring almost entirely in only two estuaries); [UCN
(Tursiops truncatus (Fiordland Subpopulation)) 2012, Exhibit 95 at 4 (located only in a small area on the
southwest of New Zealand’s South Island).
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activities and other forms of coastal development® funneling more humans into their
limited area is already causing problems for petitioned species and subpopulations. See,
e.g., [IUCN (Sousa chinensis (eastern Taiwan Strait Subpopulation)) 2012, Exhibit 94 at 4
(land reclamation, development, and pile driving causing impacts); [IUCN (Tursiops
truncatus (Fiordland Subpopulation)) 2012, Exhibit 95 at 7, 9 (tourism boat traffic driving
subpopulation from areas it normally uses and striking individuals). These impacts can be
expected to increase as human coastal populations in these species’ and subpopulations’
ranges continue to grow.

NMFS’ own recent Status Review Report estimates that the total number of
people by 2045-2050 will be around 9 billion, and cited one source putting that total at an
even larger 10.6 billion. Status Review Report, Exhibit 40 at 20 (citations omitted).
Currently, worldwide, approximately 2.5 billion people live within just 100 km of the
coastline. See WRI 2011, Exhibit 41 at 21. By 2020, an astonishing 75% of the expanded
human population is expected to live within just 60 km of the coastline. Knip et al. 2010,
Exhibit 42 at 2 (citation omitted). This increasing concentration of people near the coasts
means that the negative effect of the general population increase will be magnified
greatly.

Impacts from population growth do not occur evenly. Increased economic growth
in coastal cities is a major cause of ocean habitat destruction. With growth comes an
increase in consumption and development. This is reflected in an increase in construction
projects, some of which occur on reef communities; dredging of harbors and shipping
channels; dumping of waste, run-off pollution and increased sedimentation; deforestation;
and increased tourism. As a result of these factors, the coasts around virtually all urban
areas are “beset by a pattern of pollution and over-development.” Hinrichsen Undated,
Exhibit 43 at 2. “Coastal urban areas dump increasing loads of toxic wastes into the sea.
In fact, waters around many coastal cities have turned into virtual cesspools, so thick with
pollution that virtually no marine life can survive.” Id. at 4.

This urban pollution is contributing to increasing “dead zones,” amongst other
things. These dead zones are areas where dissolved oxygen content is so low that no
marine life, apart from microorganisms, can live. A 2007 study identified 200 of these
dead zones, which represents an increase of 51 such zones found just four years earlier.
Id. at 5. Worse yet, these dead zones are not only becoming more numerous, they are also
greatly expanding “due mainly to high nutrient pollution levels brought in by rivers and
streams and washed off coastal land.” 1d.

Furthermore, climate change is expected to further magnify these coastal
pollution problems. For example, “[d]ue to water circulation and oceanic volume
changes, estuarine and coastal systems are predicted to experience . . . increased
eutrophication, hypoxia, and anoxia.” Roessig et al. 2004, Exhibit 29 at 258 (citations

% The problems associated with coastal development are even more problematic because, “[i]n the case of
habitat destruction resulting from coastal development, the severity of impacts is high with low
reversibility.” Zamora-Arroyo et al. 2005, Exhibit 66 at 58.
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omitted). “More intense rains wash more fertilizer and sewage into coastal waters, and
this runoff triggers algal blooms and consequent poisoning of fish and humans.” Id. at
269 (citation omitted).

As discussed above and in the individual species and subpopulation accounts,
several of the petitioned mammal species and subpopulations are already facing negative
impacts from this human population growth and many more likely will as the population
continues to explode and become increasingly concentrated on the coasts. Therefore, this
human population growth represents a serious threat to many of the petitioned species
and subpopulations of mammals. This is especially true since all of the petitioned
mammals already exist in very confined areas where even small losses of habitat could
have devastating effects.

While not all of the petitioned species are reliant on reefs for habitat, they will all
still face threats brought on by ocean acidification. This disruption will be due to noise.

A future more acidic ocean might be a noisier place for marine mammals
such as whales and dolphins. Ocean chemists have known for decades that
the absorption of sound in sea water changes withthe chemistry of the
water itself. As sound moves through sea water, it causes groups of atoms
to vibrate, absorbing sounds at specific frequencies. This involves a
variety of chemical interactions that are not completely understood.
However, the overall effect is strongly controlled by the acidity of the sea
water: the more acidic the sea water, the less low and mid-frequency
sound it absorbs.

Thus, as the oceans become more acidic, sounds will travel farther
underwater, apparently particularly sounds below about 3,000 cycles per
second (two and one half octaves above “middle C” on a piano). This
range of sounds includes most of the “low frequency” sounds used by
marine mammals in finding food and mates. It also includes many of the
underwater sounds generated by industrial and military activity, as well as
by boats and ships. Such human-generated underwater noise has increased
dramatically over the last 50 years, as human activities in the ocean have
increased.

Research suggests that sound already may be travelling 10% farther in the
ocean than it did a few hundred years ago. However, it is predicted that by
2050, under conservative projections of ocean acidification, sounds could
travel as much as 70% farther in some ocean areas (particularly in the
Atlantic Ocean). This could dramatically improve the ability of marine
mammals to communicate over long distances. It could also increase the
amount of background noise that they have to live with.

Laffoley & Baxter 2009, Exhibit 191 at 4. While communication will be improved, this
will expand the reach of current noisy areas rendering even larger areas unsuitable
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habitat. This is in addition to the dramatic increase in human generated underwater noise
that has already occurred and will likely continue to occur. This threatened loss of habitat
due to excessive underwater noise represents a significant threat the species continued
existence. Therefore, these species and subpopulations should be extended protection
under the ESA.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

Though it does not appear that commercial fisheries currently target any of the
petitioned species or subpopulations, many are still subject to commercial overutilization.
This is primarily the result of being caught as bycatch by commercial fishers trying to
capture other species. See IUCN (Arctocephalus galapagoensis) 2012, Exhibit 90 at 7;
IUCN (Cephalorhynchus hectori) 2012, Exhibit 91 at 5; [UCN (Phocoena phocoena
(Baltic Sea Subpopulation)) 2012, Exhibit 92 at 5; [IUCN (Sousa chinensis (eastern
Taiwan Strait Subpopulation)) 2012, Exhibit 94 at 6. There is also evidence that this
bycatch is increasing in some areas and it will likely continue to do so as human
populations continue to grow and place increased pressure on fisheries. See [UCN
(Arctocephalus galapagoensis) 2012, Exhibit 90 at 7; see also “The Present or Threatened
Destruction, Modification, or Curtailment of Habitat or Range (Criterion A),” supra.
Whether a species or member of a subpopulation is caught intentionally or accidentally
does not really matter. These species and subpopulations cannot afford to lose
individuals, and any death caused by the fishing industry is unacceptable overutilization
whether it is intentional or incidental and whether it is utilized or discarded.

Furthermore, the numbers of many of the petitioned species and subpopulations of
mammals have been severely depleted by previous directed fisheries that have
historically contributed to their endangerment. See [IUCN (Arctocephalus galapagoensis)
2012, Exhibit 90 at 7; IUCN (Phocoena phocoena (Baltic Sea Subpopulation)) 2012,
Exhibit 92 at 5; ITUCN (Sousa chinensis (eastern Taiwan Strait Subpopulation)) 2012,
Exhibit 94 at 6 (likely). Therefore, even though they are not targeted now, the historical
impacts of their previous targeting are still apparent in their decreased numbers and are
still making recovery more difficult, “because rarity itself imparts higher risk [of
extinction.]” Brook et al. 2008, Exhibit 46 at 455 (internal citations omitted).

In addition to commercial overutilization, at least two of the petitioned species
and subpopulations are also subject to recreational overutilization. [UCN
(Cephalorhynchus hectori) 2012, Exhibit 91 at 5 (entanglement in amateur gillnets);
TUCN (Tursiops truncatus (Fiordland Subpopulation)) 2012, Exhibit 95 at 7, 9 (tourist
boats chasing them from habitat, tourist boat strikes killing individuals, and tourism is
increasing). These recreational pressures represent further overutilization of the species
and subpopulations, further threatening their continued existence.
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Disease or Predation (Criterion C):

A number of the petitioned species are also negatively affected by disease. See
TUCN (Arctocephalus galapagoensis) 2012, Exhibit 90 at 7; [UCN (Cephalorhynchus
hectori) 2012, Exhibit 91 at 5; [UCN (Phocoena phocoena (Baltic Sea Subpopulation))
2012, Exhibit 92 at 5. These impacts will be discussed in detail in the relevant individual
mammal species and subpopulation accounts. Though these diseases do appear to be
attributable to different vectors, they do all represent further pressures on the relevant
mammals, pushing them further towards extinction.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

While a number of regulatory mechanisms exist to protect the petitioned species
and subpopulations of mammals, none have been effective at removing these species and
subpopulations from the IUCN’s “critically endangered” and “endangered” species lists.
Furthermore, as a result of these inadequate regulatory mechanisms, all of the petitioned
mammal species and subpopulations are considered to have decreasing populations, with
none categorized as increasing or even stable.®' Therefore, the existing regulatory
mechanisms have proven inadequate in protecting these species and subpopulations and
they should receive ESA protections to remedy these inadequacies.

MPAs. Several of the petitioned species and subpopulations occur in protected
areas. See IUCN (Arctocephalus galapagoensis) 2012, Exhibit 90 at 8; [UCN
(Cephalorhynchus hectori) 2012, Exhibit 91 at 5; TUCN (Tursiops truncatus (Fiordland
Subpopulation)) 2012, Exhibit 95 at 4. However, these areas are not equipped to deal
with global issues (such as anthropogenic climate change), cannot prevent disease,
seemingly do not adequately address pollution, often do not sufficiently protect against
fishing in the areas that result in bycatch, and do not address tourism and a variety of
other impacts. Therefore, while it is preferable that these protected areas exist, and while
they do at least offer some level of protection, they are inadequate to halt the extinction
of the mammals located therein.”

CITES. CITES is an international agreement with 176 parties, including the
United States, that aims to ensure that international trade in wild plants and animals does
not threaten their existence. See CITES Undated 1, Exhibit 33 entire; CITES Undated 2,
Exhibit 34 at 1. However, it also represents one example of the protections for some of
the petitioned species and subpopulations of mammals that exist, but have proven to be
insufficient. This is because, although several are listed on CITES Appendices I and 11,

o1 See IUCN (Arctocephalus galapagoensis) 2012, Exhibit 90 at 6 (Decreasing); IUCN (Cephalorhynchus
hectori) 2012, Exhibit 91 at 4 (Decreasing); IUCN (Phocoena phocoena (Baltic Sea Subpopulation)) 2012,
Exhibit 92 at 4 (Decreasing); IUCN (Sousa chinensis (eastern Taiwan Strait Subpopulation)) 2012, Exhibit
94 at 5 (Decreasing); IUCN (Tursiops truncatus (Fiordland Subpopulation)) 2012, Exhibit 95 at 6
(Decreasing).

62 See “Individual Mammal Species/Subpopulation Accounts,” infra; see also “A. Corals: Corals
Introduction: The Inadequacy of Existing Regulatory Mechanisms (Criterion D): Marine Protected Areas
(“MPAs”),” supra.
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all of the species and subpopulations of mammals listed in this Petition are still
considered “endangered” or “critically endangered.”®

This is in part due to the fact that CITES listing offers insufficient protection to
the petitioned mammals. CITES only applies to international trade in endangered
species. See CITES Undated 2, Exhibit 34 at 1. This protection is problematic for the
petitioned mammals because, although it may provide some level of benefit to those
species which are subject to international trade, those species which are not traded do not
necessarily benefit from CITES listing. This focus only on trade also means that CITES’
focus is too narrow to protect mammals from the many other threats that they face.

CITES’ narrow focus demonstrates the inadequacy of listing in the protection of
mammals. NMFS acknowledged the unsatisfactory effect of the restrictive Appendix I
listing in its determination for the listing of the largetooth sawfish under the ESA, when it
stated that illegal foreign trade of the species continued “in spite of the CITES listing and
national laws, due to lack of enforcement.” See 76 Fed. Reg. 40822 (July 12, 2011),
Exhibit 36 at 40832.

Furthermore, while CITES listing represents a clear recognition by the
international community that the listed species or subpopulation is threatened with
extinction and must be protected, absence of such listing does not mean that the species
or subpopulation is not threatened with extinction. A species may be denied listing for
political and economic reasons or may not be considered at all (such consideration
requires a party country to bring a proposal). Therefore, while CITES listing is a factor
that should weigh towards finding the relevant species or subpopulation is “threatened”
or “endangered” under the ESA, its absence should not be taken to show that it is not
“threatened” or “endangered.”

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

Synergistic Effects. The synergistic effects of aforementioned threats could
conspire to cause the extinction of the petitioned species and subpopulations of
mammals. “Like interactions within species assemblages, synergies among stressors form
self-reinforcing mechanisms that hasten the dynamics of extinction.” Brook et al. 2008,
Exhibit 46 at 457 (internal citations omitted).

The combination of threats to the petitioned species and subpopulations of
mammals and their habitats could cause a greater and faster reduction in the remaining
populations than might be expected from simply the additive impacts of the threats.

63 See TUCN (Arctocephalus galapagoensis) 2012, Exhibit 90 at 8 (CITES listing); [UCN
(Cephalorhynchus hectori) 2012, Exhibit 91 at 5 (CITES listing); IUCN (Phocoena phocoena (Baltic Sea
Subpopulation)) 2012, Exhibit 92 at 6 (CITES listing); [IUCN Sousa chinensis (eastern Taiwan Strait
Subpopulation) 2012, Exhibit 94 at 6 (CITES listing); see also IUCN (Arctocephalus galapagoensis) 2012,
Exhibit 90 at 3 (assessed as endangered by IUCN); IUCN (Phocoena phocoena (Baltic Sea Subpopulation))
2012, Exhibit 92 at 3 (assessed as “critically endangered” by IUCN).
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“[H]abitat loss can cause some extinctions directly by removing all individuals over a
short period of time, but it can also be indirectly responsible for lagged extinctions by
facilitating invasions, improving hunter access, eliminating prey, altering biophysical
conditions and increasing inbreeding depression. Together, these interacting and self-
reinforcing systematic and stochastic processes play a dominant role in driving the
dynamics of population trajectories as extinction is approached.” Id. at 453 (internal
citations omitted).

The petitioned species and subpopulations of mammals are already at risk as they
tend to be members of low-fecundity or K-selected species, rendering them more
vulnerable to synergistic impacts of multiple threats. “Traits such as ecological
specialization and low population density act synergistically to elevate extinction risk
above that expected from their additive contributions, because rarity itself imparts higher
risk and specialization reduces the capacity of a species to adapt to habitat loss by
shifting range or changing diet. Similarly, interactions between environmental factors and
intrinsic characteristics make large-bodied, long-generation and low-fecundity species
particularly predisposed to anthropogenic threats given their lower replacement rates.” Id.
at 455 (internal citations omitted).

Since all of the petitioned mammal species and subpopulations face a multitude of
threats, it is likely that the synergistic effects of those threats will cause extinction
pressure more severe than their additive impact alone. As such, the synergistic effects of
the aforementioned threats represent yet another reason why these species and
subpopulations should be given ESA protections.
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INDIVIDUAL MAMMAL SPECIES/SUBPOPULATION ACCOUNTS

(42) Scientific Name: Arctocephalus galapagoensis

Common Name: Galapagos Fur Seal
IUCN Status: Endangered CITES Status: Appendix II

Range: These fur seals “are observed throughout the Galdpagos archipelago. Lactating
females make trips of relatively short duration, suggesting they do not go far from their
colonies.” IUCN (Arctocephalus galapagoensis) 2012, Exhibit 90 at 5. Most of this
species’ breeding colonies are located in the western and northern parts of the
archipelago, close to productive upwelling areas offshore. Id. Reports of vagrants outside
this area have not been confirmed. Id.

Habitat and Ecology: “Galdpagos Fur Seals are the smallest and least sexually
dimorphic otariid species,” Id. at 6. These seals are “small and compact, and adult males
are stocky in build. Pups are blackish brown, sometimes with grayish to whitish margins
around the mouth and nose.” Id. Galapagos Fur Seals mature at about 5 years old, “from
which time females usually produce one pup a year but usually rear a pup only every
other year for most of the rest of their lives.” Id.

“Males do not become physically mature, and large enough to compete for a
territory that will be used by females[,] until they are considerably older than the average
age of maturity for females. Males hold territories that average 200 m*, which is large
compared to the average territory size of other otariid males,” which is particularly
notable given the Galapagos Fur Seal’s small size. Id.

The behavior of this species has been extensively studied. Id. “They occasionally
occur on nearly all of the islands in the archipelago, and prefer to haul-out on rocky
coasts with large boulders and ledges that provide shade and the opportunity to rest in
crevices and spaces between rocks. Galapagos Fur Seals have a fairly long pupping and
breading season, lasting from mid-August to mid-November. The peak of pupping shifts
little from year to year and usually occurs between the last week of September and the
first week of October.” Id. The pups are generally weaned in their third year, and “pups
born prior to the weaning of an older sibling rarely survive, with most starving to death”
and some being killed by the older sibling. Id. “Females will allow multiple pups to
nurse[,] but this rarely lasts long enough for the youngest pup to get strong enough to
survive.” Id.

“Colonies are located close to foraging areas . . . with most foraging occurring at
night with a mean depth of foraging dives of 26 meters.” Id. This night foraging may be
to exploit vertically migrating species when they come closer to the surface. Id. at 7. “The
maximum dive depth recorded is 115 meters and the longest duration is 5 minutes.” Id. at
6. While in the water, “Galapagos Fur Seals raft in postures typical of many of the
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southern fur seal species.” Id. at 7. There is no evidence of migration in this species, “and
they do not seem to spend prolonged periods of time at sea, except for males immediately
before the period of territory tenure.” Id. Galapagos Fur Seals consume a variety of small
squids, a number of species of omastrephids, and a variety of fish species. Id.

Oceanic predators of the Galadpagos Fur Seals include sharks and killer whales,
while on land feral dogs have been known to decimate colonies, killing both pups and
adults. Id.

Population Status: A census conducted for this species in 1978 yielded a population
estimate of 30-40,000 animals. Id. at 6 (citing Trillmich 1987). “However, there was high
mortality, especially among pups and yearlings[,] during the 1982-1983 El Nifio [(ENSO)
event], and the amount of recovery since [that] time is unknown.” Id. Recent surveys
show a population that appears to be fluctuating, and “population size is thought to have
diminished markedly compared to the seventies.” Id. (citing Alava & Salazar 2006).
“[Clurrent abundance is estimated at around 10-15,000 animals,” suggesting a “very
concerning” decline “in excess of 50% over this period.” Id.

Population Trend: Decreasing. Id.
Known Threats/Listing Criteria

All of the threats and information discussed in “Mammals Introduction,” supra,
and “Petition Introduction,” supra, are to be considered as incorporated by reference in
this individual species account.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

The Galépagos Fur Seals experienced severe population declines when they were
exploited during the 19th century by sealers and whalers, driving them to the brink of
extinction by the early 20th century. Id. at 7. More recently, there have been reports of
Galapagos Fur Seals becoming trapped in fishers’ nets set for other species, and there is
evidence that this threat has increased over recent years. Id. Therefore, while not subject
to the same sources of commercial exploitation as Galdpagos Fur Seals in the 19th
century, the present day Galapagos Fur Seal population is still subject to threats to its
existence stemming from commercial overutilization.

Disease or Predation (Criterion C):

Feral dogs on Isabela Island, which decimated the fur seal populations there, have
been exterminated. Id. However, “[t]his problem could erupt again if other feral dogs find
their way to colony sites” on this or other islands. Id. Therefore, transmission of diseases
from the dogs to the fur seals still represents “the most serious threat” to the species at
this time. Id. Furthermore, not only did these dogs serve as disease vectors, they actually
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depredated on the seals directly as well. See id. These threats are obviously capable of
reptition and, as such, represent an ongoing threat to the species’ continued existence.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

“Fur seals were protected under Ecuadorian law in the 1930s, and since 1959 with
the establishment of the Galdpagos National Park, by the Administration of the Park. The
waters around the islands are also protected by a 40 nautical mile no fishing zone.
Tourism is regulated and a trained Park Naturalist escorts most visitors. It is [also] listed
on CITES Appendix II.” Id. at 8. These protections are very helpful, but, unfortunately,
they cannot address all of the threats that the Galapagos Fur Seal population faces. For
example, while fishing is not allowed in the no-fishing zone, unintentional catches by
fishers appear to be increasing. See id. at 7, 8. Also, despite the various protections in
place, the islands are still inhabited by people. These people will often have pet dogs and
transmission of disease from dogs is “the most serious threat” to the species at this time.
See id. at 7. Furthermore, these localized protections, while excellent for preserving
habitat and protecting species from other localized threats, cannot always protect species
from more global threats, such as those resulting from anthropogenic climate change. The
protections in place for the Galapagos Fur Seals cannot protect them from the negative
effects of future ENSO events, for example, which have caused massive loss of
Galapagos Fur Seals in the past.** Therefore, while a great first step, the protections
afforded the Galapagos Fur Seals currently are inadequate to protect them against the
most serious threats to their continued existence. ESA protection should be given to the
species to help prevent its extinction.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

During ENSO there is a dramatic reduction in the productivity of the waters
around the Archipelago, which consequently dramatically elevates Galapagos Fur Seal
mortality rates. [UCN (Arctocephalus galapagoensis) 2012, Exhibit 90 at 7. ENSO events
have caused an estimated 80% reduction in Galapagos Fur Seals resulting from reduction
in marine productivity around the Galapagos, but the exact extent of population reduction
in this species, though rapid, is not clear. Id. (citing Trillmich & Dellinger 1991; Salazar
2002; Alava & Salazar 2006). The effects of the 1982-1983 ENSO event in particular
caused very high mortality, especially among pups and yearlings. Id. at 6. “Therefore,
although the effects of global climate change on this species and its habitat are uncertain
at this time, it is clear that any [climate] change related disruption of present day ocean
currents, levels of marine productivity, or increased air temperatures at haul out sites
would adversely affect the species.” Id. at 7. ENSO events appear to be increasing in
frequency and duration and therefore this threat to the Galdpagos Fur Seals will only
continue to grow.

“Like all fur seals, Galapagos Fur Seals are vulnerable to oil spills because of
their dependence on their thick pelage for thermoregulation. Although there is limited

64 See “Other Natural or Manmade Factors Affecting its Continued Existence (Criterion E),” infra.
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large vessel traffic in the Galdpagos, numerous small and medium sized vessels operate
in the area that could release moderate quantities of 0il” and other pollutants if involved
in a marine accident. Id. This vulnerability to oil represents yet another threat to the
species.

“Despite their population size, the Galapagos Fur Seal population will always be
vulnerable to a variety of threats[, both natural and anthropogenic,] because of the
species’ restricted distribution to a relatively small Archipelago of islands.” Id. at 7. Such
a restricted range makes the entire population vulnerable to extinction from a localized
catastrophe or other stochastic events. Due to this variety of threats to the species’
continued existence, it should be protected under the ESA.%
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(43) Scientific Name: Cephalorhynchus hectori

Common Name: Hector’s Dolphin
IUCN Status: Endangered CITES Status: Appendix II

Range: “Hector’s dolphin is endemic to New Zealand, and it has one of the most
restricted distributions of any cetacean.” [IUCN (Cephalorhynchus hectori) 2012, Exhibit
91 at 4 (citing Dawson & Slooten 1988; Dawson 2002). “They are most common off the
South Island and the West Coast of the North Island. There are at least three genetically
separate populations in the South Island, and a single small North Island population.” Id.
(citing Baker et al. 2002).

Habitat and Ecology: “The habits and biology of Hector’s dolphin have been well
studied in the last couple of decades, and this is undoubtedly the best-known species of
the genus.” Id. at 5 (citing Dawson 2002). “It is found in shallow coastal waters, almost
always within about 15 km of shore and [less than] 100 meters deep.” Id. It concentrates
in shallow, turbid waters close to shore in summer and disperses more widely in winter.
1d. (citing Slooten et al. 2006a). “Photo-identification studies have demonstrated that at
least some individuals [of this species] are resident in small areas [of coastline] year-
round,” and no two sightings of the same individual have been more than 106 km apart.
Id. (citing Slooten et al. 1993; Bréger et al. 2002). “Hector’s dolphin feeds on several
species of small fish and squid.” Id. (citing Dawson 2002). “The diet is more varied on
the east coast of the South Island (8 species make up 80% of the diet) than on the west
coast (only 4 species make up 80%).” 1d.

Population Status: Genetic studies show that North Island Hector’s dolphins are
genetically distinct from any South Island subpopulation. Id. at 4 (citing Pichler et al.
1998). This level of genetic isolation over such a small geographic scale has not been
observed in any other marine mammal. Id. (citing Dawson et al. 2001). “The North Island
subpopulation of Hector’s Dolphin was recognized recently as a subspecies
Cephalorhynchus hectori maui, and [the IUCN] assessed [it] separately.” Id. at 3 (citing
Baker et al. 2002). Therefore, this Petition is focused on the South Island subspecies and
petitions for listing as an endangered or threatened species and not as a DPS.

Recent surveys indicate that the South Island Hector’s dolphin populations
collectively number about 7,270 individuals and the North Island subspecies is estimated
to number about 111. Id. at 4 (citing Dawson et al. 2001, 2004; Gormley et al. 2005;
Slooten et al. 2006b). The northern population’s abundance and range appear to have
been declining rapidly over the past 30 years. Id. (citing Slooten et al. 2006b; Dawson et
al. 2001).

Population Trend: Decreasing. Id.
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Known Threats/Listing Criteria

All of the threats and information discussed in “Mammals Introduction,” supra,
and “Petition Introduction,” supra, are to be considered as incorporated by reference in
this individual species account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

“Hector’s dolphin faces serious pressures from human activities given its limited
coastal distribution.” Id. at 5. Hector’s dolphin is threatened by “pollution,[] vessel
traffic, and habitat modification.” Id. (citing Stone & Yoshinaga 2000). Such damage to
Hector’s dolphin habitat, when the species has such a small range, threatens their
continued existence.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

“The main threat to the species in general is entanglement in gillnets, with trawl
fisheries also causing some mortality.” Id. (citing Dawson 1991; Slooten & Lad 1991;
Dawson & Slooten 1993; Martien et al. 1999; Secchi 2006; Slooten 2007; DOC & Mfish
2007). “Amateur gillnetting (as opposed to commercial gillnetting) is a significant part of
the problem.” Id. (citing Dawson & Slooten 2005). “Sixty percent of all dead Hector’s
dolphins for which cause of death could be determined, had died as a result of gillnet
entanglement.” Id. (citing DOC & Mfish 2007). “Risk analyses for Hector’s and Maui’s
dolphins indicate that recent levels of mortality are unsustainable,” this conclusion being
“robust to the uncertainty in abundance, mortality, and vital rates.” Id. (citing Slooten &
Lad 1991; Marten et al. 1999; Slooten et al. 2000; Burkhart & Slooten 2003; Slooten
2007; DOC & Mfish 2007). “The most recent population viability analysis indicates
continued population declines.” Id. (citing Slooten 2007).

These deaths from gillnets and trawling show that the species is being threatened
by overutilization for commercial, and recreational in the case of amateur gillnetting,
purposes. Even though it does not appear that fishers target Hector’s dolphins, they are
being taken incidentally as bycatch. Evidence shows that the levels of mortality caused
by these activities are “unsustainable,” and, with a population that is so small to begin
with, unsustainable practices can quickly wipe out the species. Therefore, Hector’s
dolphin faces significant threats to its continued existence as a result of commercial and
recreational overutilization.

Disease or Predation (Criterion C):

Hector’s dolphin faces additional threats to its continued existence from disease.
Id. This threat from disease threatens the species’ continued existence.
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The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

CITES. “The species is listed in CITES Appendix II.” Id. CITES is an
international agreement with 176 parties, including the United States, that aims to ensure
that international trade in wild plants and animals does not threaten their existence. See
CITES Undated 1, Exhibit 33 entire; CITES Undated 2, Exhibit 34 at 1. However, it also
represents one example of the protections for Hector’s dolphin that exist, but have proven
to be insufficient. This is because, although Hector’s dolphin is listed on CITES
Appendix II, the species is still considered endangered with a decreasing population. See
TUCN (Cephalorhynchus hectori) 2012, Exhibit 91 at 3, 4, 5.

This is in part due to the fact that CITES listing offers insufficient protection to
Hector’s dolphin. To begin with, as the name of the convention suggests, CITES only
applies to international trade in endangered species. See CITES Undated 2, Exhibit 34
at 1. This protection is problematic for Hector’s dolphin because, although it may provide
some level of benefit to those species which are subject to international trade, those
species, like Hector’s dolphin, which are not traded do not necessarily benefit from
CITES listing. This focus only on trade also means that CITES’ focus is too narrow to
protect Hector’s dolphin from the many other threats that they face (like incidental catch,
disease, habitat degradation, etc.). See IUCN (Cephalorhynchus hectori) 2012, Exhibit 91
ats.

CITES’ narrow focus that does not get at the main threats to Hector’s dolphin
demonstrates the inadequacy of this listing in the protection of the species. While CITES
listing is important and represents a clear recognition by the international community that
the species is threatened with extinction, this protection is not sufficient and Hector’s
dolphin should be offered the further protections embodied by listing under the ESA.

New Zealand National Conservation Measures. “The New Zealand Government
has created two protected areas to promote the conservation of C. hectori, and it is
thought that these areas have contributed to reduced mortality in recent years. The Banks
Peninsula Marine Mammal Sanctuary was established in 1988 under the Marine
Mammals Protection Act to protect Hector’s dolphins. The 1,170 km2 sanctuary extends
70 nautical miles alongshore around the Banks Peninsula to the Rakaia River and out to 4
nautical miles offshore.” Id. (citing Dawson & Slooten 2005). “Its effectiveness has been
compromised by the interests of sports and commercial fishermen and by the fact that the
dolphins’ offshore distribution extends beyond the protected area.” Id. (citing Dawson &
Slooten 1993). “At Banks Peninsula the dolphins are found further offshore than
elsewhere, probably because the bathymetry there slopes more gradually. Up to 65% of
the dolphins in the area occur outside the sanctuary boundaries in winter months. Id.
(citing Slooten et al. 2006a).

While Guardians commends the efforts New Zealand has currently implemented to
protect Hector’s dolphins from continued mortality, it is clear that they have thus far not
been sufficient to protect the species. The effectiveness of these measures should be
bolstered by ESA protection to address the issues that have compromised the existing
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protected areas.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

Synergistic Effects. The synergistic effects of aforementioned threats could
conspire to cause the extinction of Hector’s dolphin. “Like interactions within species
assemblages, synergies among stressors form self-reinforcing mechanisms that hasten the
dynamics of extinction.” Brook et al. 2008, Exhibit 46 at 457 (internal citations omitted).

The combination of threats to Hector’s dolphin and its habitat could cause a greater
and faster reduction in the remaining population than might be expected from simply the
additive impacts of the threats. “[H]abitat loss can cause some extinctions directly by
removing all individuals over a short period of time, but it can also be indirectly
responsible for lagged extinctions by facilitating invasions, improving hunter access,
eliminating prey, altering biophysical conditions and increasing inbreeding depression.
Together, these interacting and self-reinforcing systematic and stochastic processes play a
dominant role in driving the dynamics of population trajectories as extinction is
approached.” Id. at 453 (internal citations omitted).

Hector’s dolphin is already at risk as a low-fecundity or K-selected species,
rendering it more vulnerable to synergistic impacts of multiple threats. “Traits such as
ecological specialization and low population density act synergistically to elevate
extinction risk above that expected from their additive contributions, because rarity itself
imparts higher risk and specialization reduces the capacity of a species to adapt to habitat
loss by shifting range or changing diet. Similarly, interactions between environmental
factors and intrinsic characteristics make large-bodied, long-generation and low-
fecundity species particularly predisposed to anthropogenic threats given their lower
replacement rates.” Id. at 455 (internal citations omitted). These threats qualify the
species as “threatened” or “endangered” under the ESA and it should be listed. This
protection is necessary to help avoid its extinction.
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(44) Scientific Name: Phocoena phocoena (Baltic Sea Subpopulation)

Common Name: Harbour Porpoise
TIUCN Status: Critically Endangered CITES Status: Appendix II

Range: “In the Baltic Sea, the historic range [for the Harbor Porpoise] apparently
included all of the Kattegat/Skagerrak area, the Gulfs of Riga, Finland, and Bothnia, and
much of the Baltic Sea proper.” IUCN (Phocoena phocoena (Baltic Sea Subpopulation))
2012, Exhibit 92 at 4. “However, in the latter half of the 1900s, the range was reduced
considerably, and currently porpoises are considered to be virtually absent in the north-
eastern Baltic.” Id. (citing Koschinski 2002).

Habitat and Ecology: “The Baltic Sea is a semi-enclosed, relatively shallow shelf sea
with some deeper basins of more than 200 m[eters] depth. There is a gradient in salinity
with declining salinity towards the east and north. Winter sea-ice normally covers the
northern and eastern parts of the Baltic Sea.” Id. In the Baltic, the Harbour Porpoise’s
main prey species are herring, sprat, and cod. Id. at 5 (citing Read 1999; Boerjesson et al.
2003). Many prey species are benthic or demersal. Id. (citing Read 1999; Boerjesson et
al. 2003).

Population Status: The Baltic Sea Subpopulation has been estimated at around 600
individuals, 50% of which are likely to be mature. Id. at 4 (citing Hiby and Lovell 1996;
Taylor et al. 2007). This means there are only about 300 mature Harbour Porpoises in this
entire population. Id. Using a precautionary approach, however, yields a population of
mature individuals of just 192. Id. “Although there are no reliable estimates of pre-
exploitation subpopulation size, harbour porpoises were once numerous in the Baltic
proper.” Id. (citing Kinze 1995).

Population Trend: Decreasing. Id.
Qualifications as a DPS

NMEFS and FWS have jointly published a policy document defining the statutory
requirements for finding a DPS. 61 Fed. Reg. 4,722. This joint policy employs a three-
part analysis to determine the status of a possible DPS as endangered or threatened under
the ESA: (1) the “discreteness” of the population segment in relation to the remainder of
the species to which it belongs; (2) the “significance” of the population segment to the
species to which it belongs; and (3) the population segment’s conservation status in
relation to the ESA’s standards for listing (i.e. does the population segment, when treated
as if it were a species, meet the ESA’s definition of endangered or threatened?). Id. at
4,725.

Discreteness. A population segment of a vertebrate species may be considered “discrete”
if it satisfies either one of the following conditions:
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1. It is markedly separated from other populations of the same taxon as a
consequence of physical, physiological, ecological, or behavioral factors.
Quantitative measures of genetic or morphological discontinuity may provide
evidence of this separation.

2. Itis delimited by international governmental boundaries within which differences
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.

Id. at 4,725. The Baltic Sea Subpopulation of Harbour Porpoises meets both of these
requirements.

1. Markedly Separate From Other Populations

“Several genetic and morphometric studies have concluded that the Baltic
porpoises are a separate subpopulation distinct from those living in Kattegat, Skagerrak
and North Sea.” [UCN (Phocoena phocoena) 2012, Exhibit 92 at 3 (citing Tiedeman et al.
1996; Huggenberger et al. 2002); see also Gillespie et al. 2005, Exhibit 176 at 51 (same).
However, the differences between these genetically isolated subpopulations do not rise to
the level of rendering the Baltic Sea Subpopulation a distinct subspecies. [UCN
(Phocoena phocoena (Baltic Sea Subpopulation)) 2012, Exhibit 92 at 3 (citing Palme et
al. 2004). Therefore, due to the fact that this subpopulation is markedly separate from
other populations, it meets the “discreteness” requirement for listing as a DPS.

Significance. The joint policy provides that if a population segment is considered
“discrete” under one or both of the above conditions, its biological and ecological
significance will then be considered. In carrying out this examination, the agencies will
consider the available scientific evidence of the discrete population segment’s importance
to the taxon to which it belongs. This consideration may include, but is not limited to, the
following:

1. Persistence of the DPS in an ecological setting unusual or unique for the taxon;

2. Evidence that loss of the DPS would result in a significant gap in the range of a
taxon;

3. Evidence that the DPS represents the only surviving natural occurrence of a taxon
that may be more abundant elsewhere as an introduced population outside its
historic range; or

4. Evidence that the DPS differs markedly from other populations of the species in its
genetic characteristics.

61 Fed. Reg. at 4,725.
The Baltic Sea Subpopulation of Harbour Porpoises is significant to the species
because loss of the subpopulation “would result in a significant gap in the range of the

taxon.” Id. Due to the aforementioned lack of genetic connectivity between the Baltic Sea
Subpopulation and other subpopulations, it appears highly unlikely that harbour
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porpoises from other populations would be able to fill the gap if this subpopulation were
extirpated. See [IUCN (Phocoena phocoena (Baltic Sea Subpopulation)) 2012, Exhibit 92
at 3 (citing Tiedeman et al. 1996; Huggenberger et al. 2002); Gillespie et al. 2005,
Exhibit 176 at 51. The discrete subpopulation of Baltic Sea Harbour Porpoises differs
from other subpopulations in its genetic characteristics.’® Therefore, the Baltic Sea
Subpopulation of Harbour Porpoises qualifies as a DPS under both the “discreteness” and
“significance” requirements.

Although these guidelines are not regulations and serve only as policy guidance
for the agencies (61 Fed. Reg. at 4,723), they have been upheld as a reasonable
interpretation of ambiguous statutory language. Maine v. Norton, 257 F. Supp. 2d 357
(D. Me. 2003). Accordingly, if the responsible agency determines a potential DPS of
vertebrate fish or wildlife is both discrete and significant, it will then evaluate the
population segment’s conservation status under the ESA as though the DPS were in fact a
species, and consider it eligible for listing. The Baltic Sea Subpopulation of Harbour
Porpoises are vertebrates that meets the “discreteness” and “significance” requirements
set forth above, and therefore should be considered for listing based on the listing criteria
below.

Known Threats/Listing Criteria

All of the threats and information discussed in “Mammals Introduction,” supra,
and “Petition Introduction,” supra, are to be considered as incorporated by reference in
this individual subpopulation account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

Extreme levels of PCBs in the Baltic Sea Harbour Porpoise’s habitat are rendering
the subpopulation’s entire habitat unsuitable. As a result of PCB poisoning, the animals
suffer from a variety of illnesses and their reproductive effectiveness may be reduced.
IUCN (Phocoena phocoena (Baltic Sea Subpopulation)) 2012, Exhibit 92 at 5. It is
obvious that a population that cannot live healthy lives or reproduce effectively in its
habitat will have a much-reduced likelihood of continued survival. Pollution is destroying
the Baltic Sea Harbour Porpoises’ habitat and is threatening their continued existence.®’

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

Historically, large commercial catches occurred when porpoises migrated through
the Danish Straights, mainly during winter and spring. [IUCN (Phocoena phocoena (Baltic
Sea Subpopulation)) 2012, Exhibit 92 at 5. Annual catch levels in the Baltic Sea averaged
as many as 2,000 Harbour Porpoises (a number more than triple the total current

% See “Discreteness: 1. Markedly Separate From Other Populations,” supra.
67 See also “Disease or Predation (Criterion C),” infra; “Other Natural or Manmade Factors Affecting its
Continued Existence (Criterion E),” infra.
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estimated population) at the end of the 19th century and continued at a high level through
at least the 1940s. See id. at 4, 5.

Currently, “the most significant threat to this subpopulation is incidental catches
in fishing nets, primarily various types of gillnets.” Id. at 5 (citing Berggren 1994;
Koschinski 2002). “Harbour Porpoises are also taken in smaller numbers by trawls.” Id.
(citing Berggren 1994). The current bycatch, numbering at least seven individuals per
year and reaching at least ten in 2003-2004, is unsustainable, “and Baltic porpoises may
become extinct in the near future unless actions are taken to prevent future anthropogenic
mortality.” Id. (citing ASCOBANS 2000). During the period 1990-1999 researchers
recorded information on 62 individual Harbour Porpoises in the Baltic. Id. (citing Skora
& Kuklik 2003). Of these, 45 (representing 75.6% of those observed) were reported as
bycatch in fishing gear. Id. “The bycatches occurred mostly in semi-driftnets (anchored at
one end) set for salmonids and bottom-set gillnets set for cod.” Id.

It is clear that commercial fishing in the Baltic is subjecting this Harbour Porpoise
subpopulation to unacceptable levels of bycatch. The Baltic Sea Subpopulation suffered
severe anthropogenic losses in the past that have left a very small number of survivors.
The remaining individuals cannot sustain the continuous threat represented by bycatch.

Disease or Predation (Criterion C):

The negative effects the Baltic Sea Harbour Porpoise is currently experiencing
due to pollution can be considered a disease. The extremely high presence of PCBs in
their habitat is causing a variety of illnesses including pneumonia, liver fibrosis, arthrosis,
abscesses in the muscles, lungs, and other organs, skin lesions, and heavy attacks from
parasites. See id. (citing Siebert et al. 1999; Clausen & Andersen 1988). The heavy
attacks by parasites also represent increased predation on the subpopulation. These harms
to the few remaining Baltic Sea Harbour Porpoises represent a grave threat to their
continued existence.®®

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

CITES. This subpopulation is listed under Appendix II of CITES. [IUCN
(Phocoena phocoena (Baltic Sea Subpopulation)) 2012, Exhibit 92 at 6. CITES is an
international agreement with 176 parties that aims to ensure that international trade in
wild plants and animals does not threaten their existence. See CITES Undated 1, Exhibit
33 entire; CITES Undated 2, Exhibit 34 at 1. However, it has proven to be insufficient.
Although Baltic Sea Harbour Porpoises are listed on CITES Appendix II, the
subpopulation is still considered “critically endangered” with a decreasing population by
the [TUCN. See IUCN (Phocoena phocoena (Baltic Sea Subpopulation)) 2012, Exhibit 92
at 3,4, 6.

%% See also “The Present or Threatened Destruction, Modification, or Curtailment of Habitat or Range
(Criterion A),” supra; “Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E),” supra.
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CITES only applies to international trade in endangered species. See CITES Undated 2,
Exhibit 34 at 1. This level of protection is insufficient because species and
subpopulations like the Baltic Sea Harbour Porpoises, which are not traded
internationally, do not necessarily benefit from CITES listing. CITES’ focus is too
narrow to protect the Baltic Sea Harbour Porpoises from the many other threats that they
face (like incidental catch, disease, habitat degradation, etc.). See [IUCN (Phocoena
phocoena (Baltic Sea Subpopulation)) 2012, Exhibit 92 at 5; see also “Known
Threats/Listing Criteria,” entire. While CITES listing is important and represents a clear
recognition that the species is threatened with extinction, this protection is not sufficient
and the Baltic Sea Harbour Porpoises should be offered further protections under the
ESA.

European Union Regulation. The European Union has instituted a regulation
aimed at reducing bycatch of small cetaceans in drift net fisheries generally. IUCN
(Phocoena phocoena (Baltic Sea Subpopulation)) 2012, Exhibit 92 at 6. While this may
have positive effects, there is no information on its efficacy thus far. Id. It is likely that it
will not address all bycatch, which is needed for such a small population. Furthermore,
the regulation does not cover trawling, which is another source of Harbour Porpoise
mortality. See id. at 5, 6. Finally, though this regulation partially addresses the bycatch
threat, it does nothing to address the threats from PCBs and other toxic compounds that
are causing a host of health problems for the Baltic Sea Harbour Porpoises and are likely
negatively impacting their ability to reproduce. Id. at 5; see also “Other Natural or
Manmade Factors Affecting its Continued Existence (Criterion E),” infra.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

Pollution. “Pollution is of particular concern in the Baltic Sea where toxic
compounds (in particular [Polychlorinated biphenyls (PCBs)]) have been described as the
likely source for reduced fertility and population decline in Baltic Sea pinnipeds.” [UCN
(Phocoena phocoena (Baltic Sea Subpopulation)) 2012, Exhibit 92 at 5 (citing Helle et al.
1976; Helle 1980; Bergman & Olsson 1986; Bergman 1999). Porpoises from the Baltic
have up to 254% higher mean levels of PCBs than corresponding porpoise samples from
nearby waters, and a number of lesions and pathological changes are reported from the
Baltic Sea Harbour Porpoises. Id. (citing Siebert et al. 1999; Clausen & Andersen 1988).
These maladies include pneumonia, liver fibrosis, arthrosis, abscesses in the muscles,
lungs, and other organs, skin lesions, and heavy attacks from parasites. Id. (citing Siebert
et al. 1999; Clausen & Andersen 1988). “Therefore, pollution cannot be excluded as a
contributing factor in the past decline in abundance [of this subpopulation] in the Baltic
Sea.” Id. Pollution will likely continue to have severe negative effects on the
subpopulation because PCBs are persistent, bioaccumulative, and toxic. See EPA
Undated, Exhibit 159 at 1.

Synergistic Effects. The synergistic effects of the aforementioned threats could

conspire to cause the extinction of this subpopulation of Harbour Porpoises. “Like
interactions within species assemblages, synergies among stressors form self-reinforcing
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mechanisms that hasten the dynamics of extinction.” Brook et al. 2008, Exhibit 46 at 457
(internal citations omitted).

The combination of threats to the Baltic Sea Harbour Porpoise and its habitat could
cause a greater and faster reduction in the remaining population than might be expected
from simply the additive impacts of threats. “[H]abitat loss can cause some extinctions
directly by removing all individuals over a short period of time, but it can also be
indirectly responsible for lagged extinctions by facilitating invasions, improving hunter
access, eliminating prey, altering biophysical conditions and increasing inbreeding
depression. Together, these interacting and self-reinforcing systematic and stochastic
processes play a dominant role in driving the dynamics of population trajectories as
extinction is approached.” Id. at 453 (internal citations omitted).

The Baltic Sea Subpopulation of Harbour Porpoises is already at risk as a member
of a low-fecundity or K-selected species, rendering it more vulnerable to synergistic
impacts of multiple threats. “Traits such as ecological specialization and low population
density act synergistically to elevate extinction risk above that expected from their
additive contributions, because rarity itself imparts higher risk and specialization reduces
the capacity of a species to adapt to habitat loss by shifting range or changing diet.
Similarly, interactions between environmental factors and intrinsic characteristics make
large-bodied, long-generation and low-fecundity species particularly predisposed to
anthropogenic threats given their lower replacement rates.” Id. at 455 (internal citations
omitted). These threats qualify the species as “threatened” or “endangered” under the
ESA and it should be listed. This protection is necessary to help avoid its extinction.
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(45) Scientific Name: Sousa chinensis (eastern Taiwan Strait Subpopulation)

Common Name: Indo-Pacific Humpback Dolphin
IUCN Status: Critically Endangered CITES Status: Appendix I

Range: “The primary range of this subpopulation consists of coastal western Taiwan
from the estuaries of the Houlong and Jhonggang rivers (Miaoli County) in the north to
Waishanding Zhou (a large sandbar off Chaiyi County) in the south.” IUCN (Sousa
chinensis (eastern Taiwan Strait Subpopulation)) 2012, Exhibit 94 at 4. “However, one
sighting of about 20 dolphins has been confirmed from the inshore waters of Tainan
County and a [single] dolphin, almost certainly a ‘stray,” was observed at the mouth of
Fugang Harbor (Taitung County) where adjacent waters are deep and oceanic,” not the
preferred habitat of this species. Id. “All sightings [of this species] have been within 3
k[ilometers] of the shore with the exception of the mud flats/littoral zone in the Changhua
County . . . where extensive oyster mariculture structures and associated activities likely
exclude dolphins physically.” Id. (citing Wang et al. 2007b). “Most of the dolphins in this
subpopulation have been sighted in and around the two main estuaries of western
Taiwan.” Id. (citing Wang et al. 2007a; Wang et al. 2007b).

Habitat and Ecology: “The [eastern Taiwan Strait] dolphins appear to be year-round
residents of the coastal waters of central western Taiwan[,] where dedicated surveys have
resulted in sightings mostly from April to August.” Id. at 5 (citing Wang et al. 2007a).
“[A]s of December 2007, the only months with no confirmed sightings were January,
February, and March when conditions and opportunities for observations are poor. Id. “In
late winter and early spring, grey mullet[] fishermen report seeing humpback dolphins
near their nets.” Id. “Recreational shore fishermen [also] report that the dolphins are seen
most commonly in the winter months in the Dadu River estuary. Although reports by
fishermen need to be viewed skeptically because of the possibility of misidentification,
other species of dolphins are generally not present in the near-shore waters of western
Taiwan so the chances of confusion are relatively small in this instance.” Id. (citing Wang
et al. 2007b). “All sightings [of this subpopulation] have been in waters less than 25
m[eters] deep, most in less than 15 m[eters,] and within 3 k[ilometers] of shore.” Id.

“Schools of dolphins often patrol parallel to the coastline just off the surf zone
and large sandbars. Estuaries are likely where most of their foraging occurs.” Id. Feeding
behind active trawlers has not been observed as it has in other areas, but dolphins in this
subpopulation do move along the length of set trammel or gill nets, “possibly searching
for injured or net-entangled fish.” Id. “Indo-Pacific humpback dolphins appear to be
opportunistic feeders,” taking “a wide variety of near-shore, estuarine, and reef fishes.
They also eat cephalopods in some areas, although crustaceans appear to be rare in [their]
diet.” Id. (citing Jefferson & Karczmarski 2001; Ross 2002; Ross et al. 1994). “Little is
known about the specific feeding habits of the [eastern Taiwan Strait SJubpopulation[,]
but these dolphins have been observed feeding on” croakers, mullets, threadfins, and
herring. Id. (citing Wang et al. 2007b).
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Population Status: This subpopulation was estimated to number around 99 individuals
in the mid-2000s. Id. at 4-5 (citing Wang et al. 2007a). “By analogy with the Pearl River
Estuary subpopulation of [the same species], mature individuals most likely constitute
about 60% of this subpopulation or about 60.” Id. at 5 (citing Jefferson 2000). However,
a default estimate would put the number at 50, and only 30 have been catalogued at this
time. Id. (citing Taylor et al. 2007). Therefore, the extent number of mature individuals
may be 30 or less.

Population Trend: Decreasing. Id.
Qualifications as a DPS

NMEFS and FWS have jointly published a policy document defining the statutory
requirements for finding a DPS. 61 Fed. Reg. 4,722. This joint policy employs a three-
part analysis to determine the status of a possible DPS as endangered or threatened under
the ESA: (1) the “discreteness” of the population segment in relation to the remainder of
the species to which it belongs; (2) the “significance” of the population segment to the
species to which it belongs; and (3) the population segment’s conservation status in
relation to the ESA’s standards for listing (i.e. does the population segment, when treated
as if it were a species, meet the ESA’s definition of endangered or threatened?). Id. at
4,725.

Discreteness. A population segment of a vertebrate species may be considered “discrete”
if it satisfies either one of the following conditions:

1. It is markedly separated from other populations of the same taxon as a
consequence of physical, physiological, ecological, or behavioral factors.
Quantitative measures of genetic or morphological discontinuity may provide
evidence of this separation.

2. Itis delimited by international governmental boundaries within which differences
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.

Id.

The eastern Taiwan Strait Subpopulation of Indo-Pacific Humpback Dolphins
meets both of these requirements.

1. Markedly Separate From Other Populations

“The eastern Taiwan Strait [] subpopulation of Indo-Pacific humpbacked dolphins
was only recently discovered. [IUCN (Sousa chinensis (eastern Taiwan Strait
Subpopulation)) 2012, Exhibit 94 at 3 (citing Wang et al. 2004a). They have differing
physical charateristics, namely, “[d]olphins from this subpopulation have pigmentation
that differs consistently from that of nearby subpopulations along the coast of mainland
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China (specifically those of western Taiwan Strait/Jiulong River Estuary [] and the Pearl
River Estuary . . . Id. (citing Wang et al., in review; see also Jefferson 2000; Jefferson &
Hung 2004; Wang et al. 2007b). They are behaviorally different and inhabit a specific
ecological niche: “[m]ost of the dolphins in this subpopulation have been sighted in and
around the two main estuaries of western Taiwan (Dadu and Joushuei rivers of Taichung,
Changhua and Yunlin counties)” where they appear to be “year-round residents,”
indicating a limited, closed range. Id. at 4, 5. (citing Wang et al. 2007a; Wang et al.
2007b). This isolation is likely the reason for their differing physical and behavioral
characteristics. Therefore, due to the fact that this subpopulation is markedly separate
from other populations, it meets the “discreteness” requirement for listing as a DPS.

Significance. The joint policy provides that if a population segment is considered
“discrete” under one or more of the above conditions, its biological and ecological
significance will then be considered. In carrying out this examination, the agencies will
consider the available scientific evidence of the discrete population segment’s importance
to the taxon to which it belongs. This consideration may include, but is not limited to, the
following:

1. Persistence of the DPS in an ecological setting unusual or unique for the taxon;

2. Evidence that loss of the DPS would result in a significant gap in the range of a
taxon;

3. Evidence that the DPS represents the only surviving natural occurrence of a taxon
that may be more abundant elsewhere as an introduced population outside its
historic range; or

4. Evidence that the DPS differs markedly from other populations of the species in
its genetic characteristics.

61 Fed. Reg. at 4,725.

The eastern Taiwan Strait Subpopulation of Indo-Pacific Humpbacked Dolphins
is significant to the species because loss of the subpopulation “would result in a
significant gap in the range of the taxon.” Id. Due to the apparent lack of genetic
connectivity between the eastern Taiwan Strait Subpopulation and other subpopulations
(including those along the coast of mainland China) as evidenced by their differing
pigmentation, it appears highly unlikely that Indo-Pacific humpbacked dolphins from
other populations would be able to fill the gap if this subpopulation were extirpated. See
TUCN (Sousa chinensis (eastern Taiwan Strait Subpopulation)) 2012, Exhibit 94 at 3
(citing Wang et al., in review; Jefferson 2000; Jefferson & Hung 2004; Wang et al.
2007b).%° Also, the discrete subpopulation of eastern Taiwan Strait Indo-Pacific
Humpbacked Dolphins differs from other subpopulations in its genetic characteristics (as
evidenced by their differing pigmentation).”” The best available scientific information

%% See also Wang & Yang, Exhibit 193 at 5 (noting that the eastern Taiwan Strait subpopulation is isolated
from other subpopulations because there is “a considerable expanse of deep water in the Taiwan Strait and
movements of this species appear to be restricted to water depths of about 25 m or less.”)

" JUCN (Sousa chinensis (eastern Taiwan Strait Subpopulation)) 2012, Exhibit 94 at 3; “Discreteness: 1.
Markedly Separate From Other Populations,” supra.
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thus provides that the subpopulation differs markedly in its genetic characteristics from
other subpopulations.

Therefore, the eastern Taiwan Strait Subpopulation of Indo-Pacific Humpbacked
Dolphins qualifies as a DPS by satisfying both the “discreteness and “significance”
requirements. Although these guidelines are not regulations and serve only as policy
guidance for the agencies (61 Fed. Reg. at 4,723), they have been upheld as a reasonable
interpretation of ambiguous statutory language. Maine v. Norton, 257 F. Supp. 2d 357
(D. Me. 2003). Accordingly, if the responsible agency determines a potential DPS of
vertebrate fish or wildlife is both “discrete” and “significant,” it will then evaluate the
DPS’s conservation status under the ESA and consider it eligible for listing. The eastern
Taiwan Strait Subpopulation of Indo-Pacific Humpbacked Dolphins are vertebrates that
meet the “discreteness” and “significance” requirements set forth above, and therefore
should be considered for listing based on the listing criteria described below.

Known Threats/Listing Criteria

All of the threats and information discussed in “Mammals Introduction,” supra,
and “Petition Introduction,” supra, are to be considered as incorporated by reference in
this individual subpopulation account.

The Present or Threatened Destruction, Modification, or Curtailment of Habitat or
Range (Criterion A):

“Reduction of freshwater flow and other kinds of degradation of estuaries and
adjacent coastal waters (e.g. land reclamation) are almost certainly having an impact on
this dolphin subpopulation.” Id. at 6 (citing Wang et al. 2004b; Wang et al. 2007b).
“[T]here are continuing proposals for [further] large-scale industrial development
projects involving land reclamation,” one of the major causes of habitat destruction in
this subpopulation’s range. Id. (citing Wang et al. 2004b; Wang et al. 2007b). In addition
to physical removal of habitat, the activities associated with land reclamation, such as
pile driving, can also cause disturbance or even direct harm to the dolphins. Id.

Another major anthropogenic threat to this subpopulation’s habitat is pollution
from industry, agricultural runoff, and residential waste discharge with minimal to no
treatment. Id. (citing Clarke et al. 2000; Parsons 2004). The eastern Taiwan Strait
Subpopulation inhabits coastal and estuarine waters “where there is minimal treatment
for residential and other sewage.” Id. Therefore, “a high rate of ingestion of contaminants
of many kinds is to be expected, with associated concerns for the health” of the
subpopulation. Id. “Spills of oil and other toxic substances by commercial ships could be
catastrophic for a population so small and limited in its distribution.” Id.

275



Overutilization for Commercial, Recreational, Scientific, or Educational Purposes
(Criterion B):

“This population is not known to be hunted presently[,] but is likely to have been
hunted][,] at least opportunistically[,] in the past.” Id. at 6. Currently, the greatest direct
and immediate source of anthropogenic mortality for the eastern Taiwan Strait
Subpopulation is incidental catch in fishing gear, including trammel nets, gillnets, and
trawls. Id. (citing Wang et al. 2007b). “Thousands of trammel and gillnets operate in the
coastal waters of western Taiwan and this clearly represents on of the most serious threats
to this species subpopulation.” Id. Although not directly targeted by fishers, the eastern
Taiwan Strait Subpopulation is still threatened by commercial overutilization.

The Inadequacy of Existing Regulatory Mechanisms (Criterion D):

CITES. This subpopulation is currently listed under Appendix I of CITES. Id. at
6. CITES is an international agreement with 176 parties that aims to ensure that
international trade in wild plants and animals does not threaten their existence. See
CITES Undated 1, Exhibit 33 entire; CITES Undated 2, Exhibit 34 at 1. However, it has
thus far proven to be insufficient. Although the eastern Taiwan Strait Subpopulation of
Indo-Pacific Humpback Dolphins is listed on CITES Appendix I, the subpopulation is
still considered “critically endangered” with a decreasing population by the IUCN. See
TUCN (Sousa chinensis (eastern Taiwan Strait Subpopulation)) 2012, Exhibit 94 at 3, 5,
6.

CITES listing offers insufficient protection to the eastern Taiwan Strait
Subpopulation. CITES only applies to international trade in endangered species. See
CITES Undated 2, Exhibit 34 at 1. This protection insufficient for species and
subpopulations, like the eastern Taiwan Strait Subpopulation, which are not traded and
therefore do not necessarily benefit from CITES listing. CITES’ focus is too narrow to
protect the eastern Taiwan Strait Subpopulation of Indo-Pacific Humpback Dolphins
from the many other threats that they face (like incidental catch, habitat degradation,
etc.). See IUCN (Sousa chinensis (eastern Taiwan Strait Subpopulation)) 2012, Exhibit
94 at 6.

While CITES listing is important and represents a consensus amongst the
international community that this species requires protection, this protection is not
sufficient, and the eastern Taiwan Strait Subpopulation of Indo-Pacific Humpback
Dolphins should be offered the further protections of the ESA.

Other Regulatory Mechanisms. “Efforts are being made to characterize this
dolphin population and the threats it faces, and to integrate relevant information into
Taiwan’s environmental impact assessment and mitigation processes.” Id. at 7 (citing
Wang et al. 2007b). There is no evidence that this integration of threats into the
environmental impact assessment and mitigation process has been implemented to date or
what level of protection the subpopulation would be offered even if this were
implemented. As such, this effort cannot represent sufficient protection, especially for a
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subpopulation facing the serious threats and having the extremely limited population that
the eastern Taiwan Strait Subpopulation of Indo-Pacific Humpback Dolphins does.

Other Natural or Manmade Factors Affecting its Continued Existence (Criterion
E):

Synergistic Effects. The synergistic effects of the aforementioned threats could
conspire to cause the extinction of the eastern Taiwan Strait Subpopulation of Indo-
Pacific Humpback Dolphins. “Like interactions within species assemblages, synergies
among stressors form self-reinforcing mechanisms that hasten the dynamics of
extinction.” Brook et al. 2008, Exhibit 46 at 457 (internal citations omitted).

The combination of threats to the eastern Taiwan Strait Subpopulation of Indo-
Pacific Humpback Dolphins and its habitat could cause a greater and faster reduction in
the remaining population than might be expected from simply the additive impacts of the
threats. “[H]abitat loss can cause some extinctions directly by removing all individuals
over a short period of time, but it can also be indirectly responsible for lagged extinctions
by facilitating invasions, improving hunter access, eliminating prey, altering biophysical
conditions and increasing inbreeding depression. Together, these interacting and self-
reinforcing systematic and stochastic processes play a dominant role in driving the
dynamics of population trajectories as extinction is approached.” Id. at 453 (internal
citations omitted). Therefore, the synergistic effects of multiple threats to this extremely
small subpopulation may conspire to speed the subpopulation’s current decline towards
extinction, and ESA protection should be given to the species to avoid this outcome.
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