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1. Introduction

Critical habitatis defined in section 3 of the Endangered Species Act (ESA or Act) (16 U.S.C.
§ 1532(3)) as: (1) the specificareas within the geographical area occupied by a species, at
the timeitis listed in accordance with the ESA, on which are found those physical or
biological features (a) essential to the conservation of the species and (b) that may require
special management considerations or protection; and (2) specificareas outside the
geographical area occupied by a species at the time itis listed upon a determination that
such areas are essential for the conservation of the species. “Conservation” is defined in the
ESA as the use of all methods and procedures which are necessary tobring any endangered
or threatened species tothe pointat which the measures provided pursuanttothe Actare
no longer necessary. Such methods and procedures include,butare notlimited to, all
activities associated with science-based resource management such as research, census, law
enforcement, habitatacquisition and maintenance, propagation, live trapping and
transplantation, and, in the extraordinary case where population pressures within a given
ecosystem cannot be otherwise relieved, may include regulated taking.

Inaddition tothe determination of physical and biological features essential for the
conservation of the listed species, the ESA requires severaladditional analyses toinform the
delineation of critical habitat. Section 4 of the ESA (16 U.S.C.§ 1533) prohibits designating
as critical habitat anylands or other geographical areas owned or controlled by the
Department of Defense or designated for its use thatare subjecttoan integrated natural
resources management plan (INRMP), if we determine that such a plan provides a benefit to
the species. Section 4(b)(2) of the ESA requires the Secretary to take into consideration the
economicimpact,impact on national security, and any other relevant impacts of critical
habitat designation of any particular area. Additionally, the Secretary has the discretion to
exclude any area from designation ifs/he determines the benefits of exclusion outweigh the
benefits of designation, based on the best available scientificand commercial data.

Inthe final rulelisting 15 Indo-Pacificand 5 Caribbean reef-building coral species as
threatened under the ESA (79 FR 53852, September 10, 2014), we did not concurrently
propose critical habitat but stated thatwe would continue to gather information and
perform the required analyses of the impacts of critical habitat designation for the listed
species.In 2020, we proposed critical habitat for seven listed Indo-Pacific coral species
(Acropora globiceps, A. jacquelineae, A. retusa, A. speciosa, Euphyllia paradivisa, Isopora
crateriformis, and Seriatopora aculeata; 85 FR 76262; November 27,2020), followed by a
180-day publiccommentperiod. Based on publiccomments and substantial new
information, we withdrew the 2020 proposed rule and published a revised proposed rule
for five of the seven coral speciesin 2023 (Acroporaglobiceps, A. retusa, A. speciosa,
Euphyllia paradivisa, and Isopora crateriformis; 88 FR 83644, November 30,2023) and
opened anew publiccomment period. As noted in the 5-year reviews of these species
(NMFS 2024a), the name of Euphyllia paradivisa was recently changed to Fimbriaphyllia
paradivisa, thus the latter name is used throughoutthis document.

Thisreport provides the biological, geographic, economic, national security, and other
information necessary for determiningwhich areas are designated as critical habitatfor
listed Indo-Pacific corals within U.S. Pacific Islands waters. Section 2 provides key
contextual information on critical habitatand biological information on the listed corals.
Section 3 describes the five steps of designating critical habitat for these species. Sections 4
and 5 provide the information needed to complete the analyses required by Sections
4(a)(3) and 4(b)(2) of the ESA to determine ifany areas are ineligible or should be excluded
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from designation, respectively.Finally, Section 6 summarizes final coral critical habitatin
the U.S. Pacific Islands.

2. Background

Key contextual information (U.S. waters, occupied areas, 2020 and 2023 proposedrules,
coral records) and natural history (general for Indo-Pacific reef-building corals, specific for
thelisted species)is provided below.

2.1. Key Contextual Information

This section describes key information for the final coral critical habitat rule. Thisincludes
theimportance of U.S. waterstothe listed coral species, how the occupied areas are
determined for critical habitat underthe ESA, the original publication of the 2020 proposed
rule and its subsequentreplacement by the 2023 proposed rule, and the methodology for
usingrecords of listed corals to determine the occupied areas of critical habitat.

2.1.1. Importance of U.S. Waters

Critical habitat can only be designated within U.S. waters.While U.S. waters represent small
proportions of the overall ranges of A. globiceps, A. retusa, and I. crateriformis (NMFS
2023a),these areasare importanttothese three species becausethey: (1) Consist mainly of
high quality habitat; (2) provide a wide diversity of environmental conditions; (3) include
isolated islands; and (4) include an archipelago where coral reefresilience to disturbance is
relatively high, asdescribed below:

1. Theranges of these threelisted corals within U.S. waters are made up mostly of
uninhabited or lightly inhabited islands, providinghigh quality habitat that
promotesresilience of the listed species tothe threats (NMFS 2023a). These
habitats are likely tobecome increasingly important for the conservation of the
species asthe threats worsenin the future.

2. Theranges of these three listed corals within U.S. waters are distributed across a
wide diversity of environmental conditions, including fringing reefs on volcanic
islands, barrier reefs on atolls and banks, patch reefsin lagoons and backreefs, and
others (NMFS 2023a). Maintaining populations across diverse environmental
conditionsis likely to be important for the conservation of the species as threats
worsen in the future.

3. Theranges of these threelisted corals within U.S. watersinclude some ofthe most
isolated islands in the Indo-Pacific, including the Maug Islands, Wake Atoll, Rose
Atoll, Johnston Atoll, and/or Palmyra Atoll. Populations in isolation may acclimatize
or adaptin unique ways that help improve resilience of the species as threats
worsen in the future.

4. Inthe pastfew decades, the reefcoral communities of American Samoa have
consistently recovered from several types of major disturbances,demonstrating
relatively high resilience compared to other Indo-Pacificreefs (Birkeland et al. 2008,
2021).Suchresilience islikely tobe important for the conservation of the species as
threats worsen in the future.

U.S.waters alsorepresent very small proportions of the overall ranges of A. speciosa and F.
paradivisa (NMFS 2023a), being found only on Tutuilain American Samoa. However, the
habitat on Tutuilaisimportanttothese speciesbecause it: (1) Consists mainly ofhigh
quality habitat; (2) provides extensive mesophotic habitat (i.e., >30 m depth); and (3) is



partof an archipelagowhere coral reefresilienceto disturbanceisrelatively high,as
described below:

1. Most shallow coral reefs (0-30 m) around Tutuila are in fair condition (Brainard et
al. 2008, Waddell and Clarke 2008, NOAACRCP 2018a), while upper mesophotic
reefsaround Tutuila (30-50 m) are in good condition (Kendall and Poti 2011,
Montgomeryetal.2019,2021). Since the depth ranges of A. speciosa and F.
paradivisa on Tutuila extend to 50 m, Tutuila provides mostly high-quality habitat
for these species. This habitat islikely tobecome increasingly importantfor the
conservation of the species as the threats worsen in the future.

2. Tutuila hasextensive upper mesophoticreefhabitat, providedby a broad shelf
several kilometers wide between the bottom ofthe fringing reefslope and a ring of
outer banks (Wrightetal. 2012, Montgomeryetal. 2019,2021), which together
provide alarge mosaic of A. speciosa and F. paradivisa habitatbetween 20 and 50 m
depth. Protecting such extensive areas of habitat is likely tobe important for the
conservation of these species as threats worsen in the future.

3. Inthepastfew decades, the reefcoral communities of American Samoa have
consistently recovered from several types of major disturbances,demonstrating
relatively high resilience compared to other Indo-Pacific reefs (Birkeland et al. 2008,
2021).Suchresilience islikely tobe important for the conservation of these species
as threats worsen in the future.

In conclusion, because of the importance of U.S. waters to the conservation of A. globiceps, A.
retusa, A. speciosa, F. paradivisa and I. crateriformis, we have determinedthat the
designation of critical habitat for these five species is prudent.

2.1.2. Occupied Areas and Critical Habitat

The phrase “Geographical area occupied by the species” in the statutory definition of critical
habitatis further defined in the ESA section 4 implementing regulations as “An area that
may generally be delineated around species’ occurrences, as determined by the Secretary
(i.e., range). Such areas mayinclude those areas used throughout all or part of the species’
life cycle, even if not used on a regular basis (e.g., migratory corridors, seasonal habitats,
and habitats used periodically, but not solely by vagrant individuals).” (50 CFR 424.02).
Thatis, the “Geographical area occupied by the species” (hereafter abbreviated to “occupied
area”) refers to the range of the species at the time of listing, based on its historical records
of occurrence.

Animportant consideration is the spatial scale of the components of the occupied area for
each listed species. Since the listed corals occur within U.S. waters across very large areas,
the occupied area for each listed species could potentially consist of ecoregions (e.g.,
Samoa/Tonga/Tuvalu archipelagos, Veron etal. 2016), archipelagos (e.g., Samoan Islands,
Mariana Islands, Hawaiian Islands), or islands. However, in the U.S. Pacific Islands, many
islands within ecoregions and archipelagos are very isolated, very small, or both. Some of
theseislands appear tobe naturally unoccupied by any listed corals, and even ifthey were
occupied, many are so small that they may not provide the features essentialtothe
conservation of the listed corals. That is, some islands within U.S. Pacific [slands waters may
be inappropriate for coral critical habitat but would be automatically included ifthe
occupied areas were drawn at the ecoregion or archipelago scales. Thus, the ecoregion and
archipelago spatial scales are toobroad for coral critical habitat. Becausethe U.S. Pacific
Islands consist of just a few dozen islands spread across a very large area, islands are the
mostlogical spatial scale for the occupied area of each listed species.
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The 2020 proposed rule (85 FR76262; November27,2020) assumed that any expert
record of alisted coral species was adequate to conclude that the island was within the
occupied area for that species at the time of listing (2014). However, as pointed out in the
publiccomments on the 2020 proposed rule and alsoasindicated by new information
collected before the publication ofthe 2023 proposed rule, for those islands and species
with very few records, there are several reasons why such records may not provide
adequate evidence that the island was within the occupied area of the listed species at the
time of listing, including: (1) for listed species with high species identification uncertainty,
the records may be misidentifications; (2) on islands where extensiveexpertsurveys over
many years or decades have produced only one or tworecords, the records may have been
of vagrantindividuals; and (3) in cases where extensive expert surveys were conducted
both before and after listing, resulting in pre-listing records butno post-listing records, the
records may be of a species that was nolonger presentatthe time of listing. Thatis, the
mere existence ofan expertrecord of a listed coral from an island is not necessarily
adequate toassume thatthe island was within the occupied area of the species at the time
of listing, hence the need for a systematic methodology to assess and interpret the records
to determine occupied areas.

As explained in section 2.1.3 below, the 2020 proposed rule was withdrawn and replaced
with the 2023 proposed rule (88 FR 83644, November 30, 2023). Anew methodology was
developed and applied tothe 2023 proposed rule to determine the occupied areas for each
of the listed coral species, as described in section 2.1.4 below. The new methodology
addressed the concerns about occupied areasin the 2020 proposed rule,resulting in
substantive changes tothe occupied areasincluded in the 2023 rule.

2.1.3. Proposed Rules

In2020, we proposed critical habitat for the seven listed Indo-Pacific coral species that have
beenrecorded in U.S. Pacific Islands waters (Acroporaglobiceps, Acropora jacquelineae,
Acropora retusa, Acropora speciosa, Fimbriaphyllia paradivisa, Isopora crateriformis, and
Seriatoporaaculeata; 85 FR76262; November 27,2020). The initial 60-day publiccomment
period was extended 3 times, ending on May 26,2021, for a total of 180 days. Two virtual
publichearings were held in January 2021. As aresult, we received substantial new
information during the publiccomment period. We evaluated the comments and
information received during the publiccommentperiod, as well as other new information
thathad become available since then.

Based on our consideration of the comments and information, a substantialrevision of the
2020 proposed rule was needed for three main reasons: (1) The initial methodology used to
compile existing records of listed coral species in U.S. waters was not exhaustive, resulting
in someislands notbeingincluded in the occupied area for some listed species that should
have been included; (2) the initial methodology used to determine which U.S. islands were
within the occupied area for each listed coral species at the time of listing (2014) was too
simple, resulting in some islands being includedin the occupied area for some listed species
that should not have been included; and (3) the initial methodology used to determine the
depth range of each listed species on each island within its occupied area used incorrect
assumptions, resulting in some depth ranges being larger thanthey should have been.

To address these three problems withthe 2020 proposed rule, a systematic methodology
(described in Section 2.1.4 below) was developed and implemented for compilation,
assessment, and interpretation of the records of each listed coral speciesin order to
determine its occupied area withinU.S. waters at the time oflistingin 2014 (i.e., which
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islands) as well as the depth range of each species on each of those islands. This
methodology was entirely new and resultedin substantive changestothe occupied areas
(i.e.,, which islands are included or not, as well as depth ranges) of critical habitat for most
listed coral species. Because of these substantive changes, it was necessary towithdraw the
2020 proposed rule and publish a new proposed rule to provide the publican opportunity
to comment on the methodology and its results.

On November 30,2023,anew proposed coral critical habitatrule was published (88 FR
83644). The substantive changes tothe 2023 proposed rule from the 2020 proposed rule
were: (1) Developmentand application of the systematic methodology (described in Section
2.1.4 below) for using records of listed coral species to determine the occupied areas for
critical habitat, the implementation of which led to changes #2-4; (2) removal of critical
habitat areas for Acroporajacquelineae and Seriatopora aculeata from the proposed rule
(because currentrecords indicate thatthe ranges of both species are entirely outside of U.S.
waters), thereby reducing the number of species for which critical habitat was being
proposed from 7 to 5 species (Acroporaglobiceps, A. retusa, A. speciosa, Fimbriaphyllia
paradivisa and Isopora crateriformis); (3) reduction in the number of proposed critical
habitat units from 17 to 16, including the elimination of 4 units from the 2020 proposed
rule and addition of 3 new units, including 2 in CNMI and 1 in Hawai‘i; (4) reductionsin the
depthranges ofall Guam and CNMI units; (5) more precise delineation of proposed critical
habitat within each unit;and (6) denial of the Navy’s request for exclusion from coral
critical habitat of the Ritidian Point Surface Danger Zone complex on Guam.

The publication of the 2023 proposed rule was followed by a 90-day public comment
period, which closed on February 28th, 2024. During the public comment period, we held
seven publichearings and received a total of 17,231 public comments. While over 99% of
these comments resulted from a form letter campaign by the Center for Biological Diversity,
we also received approximately 50 substantivecomments thatprovided new and relevant
information. New information relative to the final rule obtained from the publiccomments
and that otherwise became available included: (1) new records of A. retusa from Ta‘u
(American Samoa), anisland included in the 2020 and 2023 proposed rules (described in
sections 2.1.4 and 3.4.3 below); (2) new records of A. retusa from Swains (American Samoa)
and Asuncion (CNMI), islands not included in either proposed rule (described in sections
2.1.4,3.4.5and 3.1.14 below) that were provided during the publiccomment period; (3) the
name of Euphyllia paradivisa changing to Fimbriaphyllia paradivisa (described in section
2.2.2.4below); (4) the need to separate the “rock/boulder” substratetype intointertidal
(unsuitable) and subtidal (suitable) categories (described in section 3.4 below); (5) removal
of several small portions of the specificareas of critical habitat on Tinian, Rota and Saipan
because of unsuitable water quality (described in sections 3.4.7,3.4.9and 3.4.10 below);
and (6) updates tothe economicimpact analysis (described in section 5.1 below).

2.1.4. Methodology for Using Records to Determine Occupied
Areas

The determinations of the occupied areas that make up critical habitatare based on the
records of each listed coral species within U.S. waters. However,using the records for
critical habitat requires overcoming three major challenges: (1) Finding all the records in
the first place (compilation); (2) accounting for the high variability in the quality, quantity,
age, speciesidentification uncertainty,survey effort, and other factors associated with the
records (assessment); and (3) interpretingthe records todeterminewhich islands are
within the occupied area for each listed species and thus should be included in critical
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habitat (application). In order toaddress these challengesand ensure thatcoral critical
habitatis based on the bestavailable information,we compiled all the available records for
each listed coral species around each island within U.S. Pacific Islands jurisdictions and
developed a consistent and transparent methodology for assessing and applying the
records. The resultsare provided in Appendix A of this report (the “Records Document”)
and were applied throughout thisreportand the final rule. The compilation,assessment,
and application of the records are summarized from the Records Document below.

2.1.4.1. Compilation

The available records for each listed coral species around each island within U.S. Pacific
Islands waters were compiled via the following steps: (1) Reviewed all relevant NOAA
Fisheriesfiles, such as those used for the final coral listing rule and the 2020 and 2023
proposed critical habitat rules; (2) gathered records from governmentagencies thathave
conducted coral reef monitoring within these areas; (3) gatheredrecords from other
sources such as research projects, site surveys, area inventories, etc.; (4) conducted an
exhaustive online search; and (5) consulted with experts from the Territorial Governments
(American Samoa, Guam, CNMI) and the Marine National Monuments (Rose Atoll, Pacific
Remote Islands, Marianas Trench, Papahanaumokuakea) to ensure that norecords were
overlooked. The search produced records of seven listed coral species (A. globiceps, A.
jacquelineae, A. retusa, A. speciosa, F. paradivisa, I. crateriformis, and S. aculeata) from U.S.
PacificIslands waters (Appendix A).

The records were divided into 47 records groups by island and species: In this document,
atolls (e.g., Rose Atoll) and stand-alone reefs (e.g., Kingman Reef), shoals (e.g., French
Frigate Shoals, also known as Lalo), and pinnacles (e.g., Gardner Pinnacles) are all referred
to as “islands.” The 47 records groups from 26 islands included 5 islands in American
Samoa (Tutuila and Offshore Banks, Ofu-Olosega, Ta'u, Rose Atoll, Swains), 1 island in Guam
(Guam), 10 islands in CNMI (Rota, Aguijan, Tinian, Saipan, Farallon de Medinilla, Alamagan,
Pagan, Asuncion, Maug Islands, Uracas), 7 islands in PRIA (Pacific Remote Island Areas;
Howland, Baker, Palmyra Atoll, Kingman Reef, Johnston Atoll, Wake Atoll, Jarvis),and 3
islands in the Northwestern Hawaiian Islands (NWHI; French Frigate Shoals/Lalo, Maro
Reef, Gardner Pinnacles) in Hawaii,as shown in Table 2 of Appendix A. Norecords for any
listed species were available from any of the Main Hawaiian Islands. The 47 records groups
were assessed asdescribed in the following section (Appendix A).

2.1.4.2. Assessment

Each of the 47 records groups (i.e., all records of a listed species from an island) was
assessed in terms of the following factors: (1) quality of records; (2) quantity of records; (3)
age of records; (4) speciesidentification uncertainty; (5) survey effort; and (6) other
factors. Each factor is summarized below and explainedin more detail in the Records
Document (Appendix A).

Quality of Records. The quality of records was addressed by categorizing records as “photo
records,” “expert datarecords,” or “other records.” Because of species identification
uncertainty, photorecords are ideal ifthe location and date of the photo are known, and the
photo clearly shows colony and branch morphology are clear. However, manyrecords of
coral speciesare in the form of data sheets or specieslists and lack photos. Any such record
collected by a recognized Indo-Pacificreef-building coral species expertis considered an
expertdatarecord. The experts who did the large majority of the species identifications for
the expertdatarecordsare listed in Appendix A. Records that donot meet the criteria for
photo records or expert datarecords are considered other records (e.g., personal
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communications). Such records have higher uncertainty than photorecords or expertdata
records, but still may provide valuable information.

We confirmed all records via direct communication with the expertswho took the records,
or with experts whowere able tovouch for the records. Our determinations of whether the
island was within the occupied area for a listed species at the time oflisting relied almost
entirely upon photorecords and expert datarecords. However, other records provided
valuable information for some islands or parts thereof (Appendix A).

Quantity of Records. The quantity of recordsis an important consideration, since the more
photo records and expert datarecords we have for a species from an island, the greater the
likelihood that the island was within the occupied area for alisted species at the time of
listing. [slands with a single photorecord or expert data record of a listed species may or
may not have been within the occupied area of that species at the time of listing (2014),
depending on other factors (Appendix A).

Age of Records. Older records are not necessarily lower quality; thus age of records is not
addressed in Quality of Records above. However, the older arecord is, the lessrelevance it
has to our determination of whether the island was withinthe occupied area for alisted
species atthe time of listing (Appendix A).

Species Identification Uncertainty. Species identification uncertainty is substantial for most
of the 15 listed Indo-Pacificreef coral species, even for experts. For listed coral species that
are consistently distinct from similar species and frequently observed, speciesidentification
uncertainty has decreasedsince listing, as survey effort and expertisehave increased. This
is the case with A. globiceps and I. crateriformis.In addition, F. paradivisa and S. aculeata are
consistently distinct from similar species, although they are very infrequently observed
within U.S. waters. For these four listed species, identification uncertainty is relatively low
now for coral species experts based in the U.S. PacificIslands (Appendix A).

In contrast, for listed species that are very similar to other species, the increase in survey
effort since listingin 2014 has emphasized the difficulty in distinguishing them. This is the
case with A. retusa, especiallyin the Marianas and PRIA. The combination ofhigh colony
morphological variability and low numbers of records in Guam-CNMIand PRIA is such that
we have low confidence in these records, even though they are expert data records. Even
more challenging are those listed species that are very similarto other species butare very
infrequently observed, such as A. jacquelineae and A. speciosa. For these three listed species,
identification uncertainty is relatively high now, even for coral species experts who focus on
the U.S. Pacific Islands (Appendix A).

Survey Effort. Survey effort refers to the amount of expert coral species surveys that have
been conducted on an island. Historical survey effort has been highly variable from island to
island, potentially influencing the interpretation of the records. However, all islands in this
document except Farallon de Medinilla (FDM) in CNMI have been included in the Pacific
Islands Fisheries Science Center’s (PIFSC) species-level standardized coral reef monitoring
surveys at least one time since listingin 2014, and some islands have alsobeen included in
standardized surveys by other agencies.PIFSC’s surveys are quite extensive around each
island, including many transects and covering wide depth ranges (AppendixA).

The Department ofthe Navy (DON) restricts access to FDM, hence PIFSC does not survey
there. However, the Navy periodically conducts species-level coral surveys at FDM, thus
numerous surveys have been conducted on FDM both around and since the time oflisting,.
Allislands have been subject to extensive species-level surveys (i.e., the PIFSCand DON
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surveys) around or since the time of listing, including within the depthranges and habitat
types of all listed coral species (Appendix A).

Other Factors. In addition, other factors should be taken into consideration in assessmentof
therecords, such as taxonomicissues, morphological variabilityacross archipelagos, and
habitat preferences. Taxonomicissues include confusion of A. globiceps with A. humilis, and
the name change from Acropora crateriformisto Isopora crateriformis, both of which affect
treatment of historical records (AppendixA).

A particular species identification uncertainty problem is the apparent variability in colony
morphology of A. retusa and related species between the American Samoa, Guam-CNMI, and
PRIA archipelagos. As explained in the A. retusa section of Appendix A, the combination of
high colony morphological variability and low numbers of records in Guam-CNMI and PRIA
is such that we have low confidence in these records, even though they are expert data
records. However, in American Samoa, there is apparently lower colony morphological
variability and higher numbers of records for A. retusa, thus we have high confidence in
these records (Appendix A).

Finally, some types of coral reefhabitats are surveyed more than others, mainly because of
accessibility and safety. Of the surveys that produced the recordsin this document, the
majority took place on forereefs (AKA reefslopes) between about 5 and 20 m of depth, and
some surveys included reefslopes of 20-30 m depth. Fewer surveys weredone in backreef
habitats, such as pools, lagoons, and reef flats, raising the possibility that the records may
not be representative of species’ distributionsacross habitats. However, for some of the
more frequently surveyed islands, some habitat-specificinformation is available, as noted in
the species-island sections (Appendix A).

2.1.4.3. Application

After we compiled and assessed each of the 47 records groups (i.e., all records of alisted
species from an island), we rated the level of evidence provided by each group that the
island was within the occupied area for the listed species at the time of listingin 2014, using
a systematicrating system. Finally, we interpreted the ratingresults of each records group
to determine whether the island was within the occupied area for the listed species at the
time of listing, and thus should be included in critical habitat (Appendix A).

Rating System. Based on all the assessment factors except species identification uncertainty,
eachrecords group was characterized as falling into one of the following five qualitative
categories. The categories provide a range of evidence that the island was within the
occupied area for the listed species at the time of listingin 2014, from the least tothe most:
1. Up toafew pre-listing photo or expert datarecords are available, but no post-
listing records are available.
2. Up to afew post-listing photo or expert datarecords are available, but post-listing
standardized monitoring surveys have not detected colonies.
3. More than afew post-listing photo or expert datarecords are available, but post-
listing standardized monitoring surveys have not detected colonies.
4. More than afew post-listing photo or expert datarecords are available, and post-
listing standardized monitoring surveys have detected colonies.
5. Atleastdozens of post-listing photo and expert datarecords are available,and
post-listing standardized monitoring surveys have detected colonies at multiple
sites over multiple years.



In addition, the evidence provided by the records isinfluenced by speciesidentification
uncertainty, as describedin detail in Appendix A. Species identification uncertainty is
factored intothe evidence ratings as follows: For each of the five qualitative categories,
evidence for species with high identification uncertainty is given less weight thanspecies
with low identification uncertainty, which isreflected in the evidencerating system
described below.

Taking all the assessment factors into consideration, we rated each records group in terms
of the evidence that the island was within an occupied area for the listed species at the time
of listing as between 1 (leastlikely) and 10 (mostlikely; Table 1), based on the five
categories of evidence x the two types of species identification uncertainty. For example, for
evidence category #1, species with high identification uncertainty are rated as 1, and
species with low identification uncertainty are rated as 2. When the records for species with
high vs. low speciesidentification uncertainty are in the same evidence category, species
with high identification uncertainty are always rated lower (Table 1).

Table 1. Rating system for evidence provided by each records group that the island was within the
occupied area for the listed species at the time of listingin 2014 (Appendix A).

Rating | SpeciesID Evidence Category for Records Group
Uncertainty
1 High Up to a few pre-listing photo or expert data records are available, butno post-
2 Low listingrecords are available.
3 High Up to a few post-listing photo or expert data records are available, but post-
4 Low listing standardized monitoring surveys have not detected colonies.
5 High More than a few post-listing photo or expert data records are available, but
6 Low post-listing standardized monitoring surveys have not detected colonies.
7 High More than a few post-listing photo or expert data records are available, and
8 Low post-listing standardized monitoring surveys have detected colonies.
9 High Atleastdozens of post-listing photo and expert data records are available, and
10 Low post-listing standardized monitoring surveys have detected colonies at
multiple sites over multiple years.

Each of the 47 records groups were rated in terms of the evidence that the island was
within the occupied area for the species at the time of listing (2014), based on the 10
evidence categories describedin Table 1 above:

1. Ninerecords groups wererated as 1: A. jacquelineae from Tutuila; A. retusa from
Guam, Rota, Tinian, Howland, Kingman Reef, and Johnston Atoll; and A. speciosa
from Guam and Kingman Reef.

2. Sevenrecordsgroupswere rated as 2: A. globiceps from Howland, Baker, Kingman
Reef, Maro Reef, and Gardner Pinnacles; and S. aculeata from Guam and Saipan.

3. Onerecordsgroup was rated as 3: A. retusa from Jarvis.

4. Threerecordsgroups were rated as 4: A. globiceps from Alamagan, Asuncion and
Uracas.

5. Tworecords groupswererated as 5: A. retusa from Wake Atoll; and A. speciosa from
Tutuila.

6. Sixrecordsgroupswererated as 6: A. globiceps from Rose, Farallon de Medinilla
(FDM), Palmyra, Johnston, and French Frigate Shoals (FFS); and F. paradivisa from
Tutuila.



7. Threerecords groupswererated as 7: A. retusa from Ofu-Olosega, Ta'u, and Swains.

8. Sixrecordsgroupswererated as 8: A. globiceps from Ofu-Olosega, Ta'u, Aguijan,
Pagan, Maug Islands, and Wake Atoll.

9. Tworecords groups wererated as 9: A. retusa from Tutuila and Rose Atoll.

10. Eightrecords groups were rated as 10: A. globiceps from Tutuila, Guam, Rota, Tinian,
and Saipan; and I crateriformisfrom Tutuila, Ofu-Olosega, and Ta'u.

Interpretation of Ratings. We interpretedthe ratings of the records groups in terms of the
likelihood that the island was within the occupied area for the listed species at the time of
listingin 2014. As explained in more detail in Section 2.1.2 above, for the purposes of
critical habitat, an occupied areais one that was used at the time of listing by the species for
all or part of its life cycle, including migratory corridors,seasonal habitats, and habitats
used periodically, but not areas used solely by vagrant individuals (i.e., waifs). When
records groups include multiple records, typically such records provide strong evidence
that the island was within the occupied area of the listed species at the time of listing.

Ratings of 1-3 provide inadequateevidence that the island was within the occupied area for
thelisted species atthe time of listing, as explained in the following ratings descriptions.
Seventeen of the records groups were rated as 1-3, and all but one of these had only one or
two records each. The remaining records group (S. aculeata from Guam) had a few records,
two of which were collected approximately 50 years before listing. Of these 17 records
groups, nine were rated as 1, seven as 2,and one as 3 (Appendix A, Table 2). The rationales
for why these 17 records groups provide inadequate evidence for the species being within
the occupied area atthe time of listing are provided below.

One A. jacquelineae records group was rated as 1 (Tutuila), a species with high species
identification uncertainty even for trained experts. This record consists of photos of a single
colony of A. jacquelineae on Tutuila taken in 2008. Since then, hundreds of expert surveys
have been conducted on Tutuila within the habitatand depthrange ofthe species, including
atthelocation of the original record, but no other records have been documented. As noted
in Section 2.1.2 above, the statutory definition of an occupied area does not include habitats
used solely by vagrantindividuals (i.e., waifs). Waifs are a single individual or small group
of individuals found outside of its normal range, presumably advected by unusual currents
or weather conditions (Johnson etal. 2000), which are common among reef corals (Turak
and DeVantier 2019). Because no other colonies of A. jacquelineae have been observed
before or since 2008 on Tutuila despite very extensiveexpertsurveys, there is considerable
likelihood that the single observed colony of A. jacquelineae on Tutuila was a waif colony.
Since occupied areas do not include habitats used solely by vagrant individuals (i.e., waifs),
thisrecord providesinadequateevidence that Tutuila was withinthe occupied area of A.
jacquelineae at the time of listingin 2014 (Appendix A).

Six A. retusa records groups were rated as 1 (Guam, Rota, Tinian, Howland, Kingman Reef,
Johnston), a species with high speciesidentification uncertainty even for trained experts. All
sixrecords groups consist of one or two records collected atleast several years before
listing (2004-2010). Five of the records groups each consist of one or two photo records
thatall appear tobe of closely-related butundescribed species. The other records group
(Rota) consists of a single expert data record but because of species identification
uncertainty and lack of photos, identification could not be confirmed. Because these records
groups each consist of only one or two ambiguous records collected atleast several years
before listing, and expert surveys of all seven islands since listing have not recorded any A.
retusa colonies, these records groups provide inadequate evidence that any of the six
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islands were within the occupied area of A. retusa at the time of listingin 2014 (Appendix
A).

Two A. speciosa records groups were rated as 1 (Guam, Kingman Reef), a species with high
speciesidentification uncertainty even for trained experts. The Guam records group
consists of several photos of a single colony in Apra Harbor of Guam takenin 2010.
Definitive species identification requires examination of a skeletal sample, but nosample
was taken. Many subsequentexpert dives and surveys were conductedin the areain the
following years, but neither the original colony nor any other colonies resembling A.
speciosa were recorded. The Kingman Reefrecords group consists of a single expert data
record collected between 2004 and 2006 with no photos or skeletal sample. Because these
records groups each consist of only a single ambiguous colony recorded atleast several
years before listing, and expert surveys of both islands since listing have not recorded any A
speciosa colonies, these records groups provide inadequateevidence thateitherisland was
within the occupied area of A. speciosa at the time of listingin 2014 (Appendix A).

Five A. globiceps records were groups rated as 2 (Howland, Baker, Kingman Reef, Maro Reef,
Gardner Pinnacles), a species with low species identification uncertainty for trained
experts. All five records groups consist of one or two photorecords collected atleast several
years before listing (2000-2006). The threerecords groups from PRIA (Howland, Baker,
Kingman Reef) each consist of one or two photo records taken between 2004 and 2006 and
identified by an expertat thattime butthatare clearlynot A. globiceps, and thus provide no
evidence thatthese three islands were withinthe occupied area of A. globiceps at the time of
listingin 2014. The tworecords groups from NWHI (Maro Reef, Gardner Pinnacles) area
photo of a single colony from 2004 (Maro Reef) and photos of a group of colonies in close
proximity from 2000 (Gardner Pinnacles). Because these records groups each consist of
only a single colony or group of colonies (i.e., likely clones) collected many years before
listing, multiple expert surveys conducted at Maro Reefand Gardner Pinnacles through
2008 did notrecord any A. globiceps colonies, and an expert survey of both islands since
listing did not record any A. globiceps colonies, these records groups provide inadequate
evidence that either island was within the occupied area of A. globiceps at the time of listing
in 2014 (Appendix A).

Two S. aculeata records groups were rated as 2 (Guam, Saipan), a species with low species
identification uncertainty for trained experts. The Guamrecords group consists of three
photo records (two from the 1970s and one from 2008-2010), while the Saipan records
group consists of an expert datarecord of a group of coloniesin close proximity (i.e., likely
clones) from 2011.Since 2010 and 2011, hundreds of expert surveys have been conducted
on Guam and Saipan within the habitat and depth range of S. aculeata, but no additional
records have been documented. Since the most recent of these records were collected in
2010and 2011, there have been sharpdeclinesin coral cover throughout Guamand Saipan,
especially of branching corals such as S. aculeata, due to a multitude of disturbances.
Because these records groups each consist of only a few records collected before listing,
hundreds of expert surveys have been conducted on Guam and Saipansince listing but did
not record any additional S. aculeata colonies, and sharp declines in coral cover of
branching corals such as S. aculeata on Guam and Saipan started before listing, these
records groups provide inadequate evidence thateither island was within the occupied area
of S. aculeata atthe time of listingin 2014 (Appendix A).

One A. retusa records group was rated as 3 (Jarvis), a species with high species
identification uncertainty even for trained experts. This records group consists of a single
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photo taken in 2018 although the photo does not clearly show branch and colony
morphology. Like the other A. retusa photo records from PRIA, the colony could only be
identified as possible A. retusa colonies because of a combination of species identification
uncertainty and taxonomic ambiguity. Because A. retusa has high species identification
uncertainty especially in PRIA, the records group consists of only one poor quality and
ambiguous photorecord, and post-listing standardized monitoring surveysin 2015 and
2018 atJarvis did not detect any A. retusa colonies, this records group does not provide
adequate evidence that Jarvis was within the occupied area of A. retusa at the time of listing
in 2014 (Appendix A).

Ratings of 4-10 provide adequateevidence thatthe island was withinthe occupied area for
thelisted species at the time of listing, as explained in the following ratings descriptions.
Thirty of the records groups were rated as 4-10, each of which had between one and
hundreds of records. Of these, three records groups were rated as 4, twoas 5, six as 6, three
as 7,six as 8, twoas 9,and eightas 10 (Appendix A, Table 2). The rationales for why these
30 records groups provide adequate evidencefor the species being within the occupied area
atthe time of listing are provided below.

Three A. globiceps records groups were rated as 4 (Alamagan, Asuncion, Uracas), a species
with low species identification uncertainty for trained experts. These records groups
consist of one (Alamagan and Asuncion) and two (Uracas) records from 2017 and 2022.
Because A. globiceps has low species identification uncertainty, and theserecords consist of
records from 2017 and 2022, these records groups provide adequate evidence that the
threeislands were within the occupied areaof A. globiceps at the time of listingin 2014
(Appendix A).

Two records groups were rated as 5, A. retusa from Wake Atoll and A. speciosa from Tutuila,
species with high speciesidentification uncertainty, even for trained experts. The A.
retusa/Wake records group consists of many photo and expert data records since listing in
2014, although standardized monitoring surveys have not detected the species on Wake.
The A. speciosa/Tutuila records group consists of several photoand expert datarecords
before and after listingin 2014, including two from 2016 that were confirmed with skeletal
samples, and one record from a standardized monitoringsurvey that was not confirmed
with a skeletal sample. Although both species have highspecies identification uncertainty
even for trained experts, the A. retusa/Wake records group consists of many photoand
expertdatarecords since listing, and the A. speciosa/Tutuila records group includes
multiple post-listing records thatwere confirmed with skeletal samples. Thus, the records
groups provide adequate evidence that Wake Atoll was within the occupied areaof A.
retusa, and that Tutuila was within the occupied area of A. speciosa, at the time of listing in
2014 (Appendix A).

Sixrecords groups were rated as 6, five for A. globiceps (Rose Atoll, FDM, Palmyra Atoll,
Johnston Atoll, FFS), and one for F. paradivisa from Tutuila, species with low species
identification uncertainty for trained experts. Each of the six records groups include several
records collected before and after listing in 2014. Because both species have low species
identification uncertainty, multiple records are available for all six islands, and records
were collected after listing, these records groups provide adequate evidencethat the five
islands were within the occupied area of A. globiceps, and that Tutuila was within the
occupied area of F. paradivisa, atthe time of listingin 2014 (Appendix A).

Three A. retusa records groups were rated as 7 (Ofu-Olosega, Ta'u, Swains), a species with
high speciesidentification uncertainty even for trained experts. Although A. retusa generally
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has high speciesidentification uncertainty, colonies of the species have a typical and distinct
appearance in American Samoa. Because multiple records are available from each island,
most of which were collected after listing, these records groups provideadequate evidence
that Ofu-Olosega, Ta'u,and Swains were within the occupied area of A. retusa at the time of
listingin 2014 (Appendix A).

Sixrecords groups were rated as 8, all of which were for A. globiceps (Ofu-Olosega, Ta'u,
Aguihan, Pagan, Maug Islands, Wake Atoll), a species with low speciesidentification
uncertainty for trained experts. Each of the six records groups consist of many records
collected after listing in 2014. Because this species haslow speciesidentification
uncertainty, and many records are available for all six islands since listing, these records
groups provide adequate evidence that the sixislands werewithin the occupiedarea of A.
globiceps at the time of listingin 2014 (Appendix A).

Two A. retusa records groups were rated as 9 (Tutuila, Rose Atoll), a species with high
speciesidentification uncertainty even for trained experts. These records groups each
consist of dozens of records collected after listingin 2014. AlthoughA. retusa generally has
high speciesidentification uncertainty, colonies of the species have a typical and distinct
appearance in American Samoa. Becausedozens of records are available from after listing
for both islands, these records groups provide adequate evidencethat Tutuila and Rose
Atoll were within the occupied area of A. retusa atthe time of listingin 2014 (Appendix A).

Eightrecords groups were rated as 10, five for A. globiceps (Tutuila, Guam, Rota, Tinian,
Saipan), and three for I crateriformis (Tutuila, Ofu-Olosega, Ta'u), species with low species
identification uncertainty for trained experts. Each of the eight records groups consist of
dozens to hundreds of records collected after listingin 2014. Because both species have low
speciesidentification uncertainty, and many records are available for all eight islands since
listing, these records groups provide adequate evidence that the five islands were within
the occupied area of A. globiceps, and that the three islands were within the occupied area of
L crateriformis, atthe time of listingin 2014 (Appendix A).

2.1.4.4. Occupied Areas and Depth Ranges for Final Rule

Insummary, 17 records groups each provide inadequate evidence thatthe island was
within the occupied area of the listed species at the time of listing, while 30 records groups
each provide adequate evidencethat the island was within the occupied area of the listed
species at the time of listing. These 30 records groups were from a total of 20 islands,
including 19 islands for A. globiceps, 6 islands for A. retusa, 1 island each for A. speciosa and
F. paradivisa, and 3 islands for L crateriformis (Appendix A).

Inaddition, the 30 records groups were used to determine the depthrange of each listed
speciesaround each island, another important componentof critical habitat. For A.
globiceps, the depth ranges were 0-20 m (3 islands), 0-12 m (11 islands),and 0-10 m (5
islands). For the other 4 species, the depth ranges were 0-20 m for A. retusa (6 islands) and
I crateriformis (3 islands), and 20-50 m for A. speciosa and F. paradivisa (1 island each,
Appendix A).

2.2. Natural History
This section summarizes life history and biological characteristics of the threatened Indo-
Pacific corals to provide context for the determination of physical or biological features that
are essential for the conservation of these species. Since reef-building corals share many
characteristics, and alsobecause of the lack of species-specificinformation for listed
species, a general description of the approximately 800 species of Indo-Pacificreef-building
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coralsis provided in section 2.2.1 below. Summaries of natural history and biological
information for the five speciesincluded in the final rule (A. globiceps, A. retusa, A. speciosa,
F. paradivisa, 1. crateriformis)are provided in section 2.2.2.

2.2.1. Indo-Pacific Reef-building Corals

Reef-building corals, such as the 15 listed Indo-Pacific coral species, are defined by
symbioses with unicellular photosyntheticalgaeliving within their tissues (zooxanthellae),
hence they are sometimes referred to as “zooxanthellate” or “hermatypic” corals. The
symbiosis provides them the capacity to grow large skeletons and thrive in nutrient-poor
tropical and subtropical seas. Reef-building corals collectively produce shallow coral reefs
over time, although they also occur in non-reefand mesophotichabitats.Over 90% of reef-
building coral species occur in the Indian and Pacific Oceans (i.e., the Indo-Pacific Realm,
Veron 2000).

Reef-building corals are marine invertebrates in the phylum Cnidaria thatoccur as polyps,
usually forming colonies of many clonal polyps on a calcium carbonate skeleton. The
Cnidariainclude true stony corals (class Anthozoa, order Scleractinia,including both reef-
building, zooxanthellate and non-reef-building,azooxanthellate species), the blue coral
(class Anthozoa, order Helioporacea), and fire corals (class Hydrozoa, order Milleporina).
Most reef-building corals form complex colonies made up ofa tissue layer of polyps (a
column with mouth and tentacles on the upper side) growing on top of a calcium carbonate
skeleton, which the polyps produce through the process of calcification (Brainard et al.
2011,NMFS2014).

Indo-Pacificreef-building coral communities are in decline dueto increasingly frequent,
severe, and widespread anthropogenic disturbance over atleast the last several decades.
Although many studies show the capacity of these communitiestorecover from many types
of disturbance, recovery times have steadily declined with the increasing frequency of
disturbance. All types of anthropogenic disturbance are projected toincrease in frequency,
severity, and scale over the remainder ofthe 21st century. The available information clearly
indicates that mean coral cover has declined across many Indo-Pacific coral reefs since the
1970s, and likely many decades before then in some locations. High spatial and temporal
variability influenced by alarge number of natural and anthropogenic factors can mask the
overall trend in coral cover, butlong-term monitoringprograms and meta-analyses
demonstrate downward temporal trends in most of the Indo-Pacific. Because disturbance is
projected toincrease over the remainder ofthe 21st century, with the subsequent further
decline in recovery times, mean coral cover on Indo-Pacific coral reefsis also projected to
further decrease (Brainard etal. 2011, NMFS 2014, Smith2019, NMFS2020b).

Indo-Pacificreef-building corals have many biological and habitatfeaturesthat complicate
the determination of the status of any given species, including but not necessarily limited to:
most are modular, colonial, and sessile; the definition of the individual is ambiguous; the
taxonomy of many species is uncertain; field identification of many species is difficult;
colonies or polyps are a collection of coral-algae-microbe symbiotic relationships; skeletal
plasticity is high within many species; they utilize a combination of sexual and asexual
reproduction; hybridization may be common in many species; high habitat heterogeneity
fostersacclimatization and adaptation to wide ranges of environmental conditions; and
large ranges encompass habitats that provide refuges from disturbances (Brainard et al.
2011,Smith 2019).
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This document follows Charlie Veron’s geographic definition of the Indo-Pacific Realm, and
list of Indo-Pacificreef-building coral species used in his Corals of the World (COTW)
website (Veron etal. 2016). The website builds upon Veron’s books and papers, and
represents the most complete database of reef-building coral biogeography currently
available. The Indo-Pacificrealmincludesall coral reefs in the Indian and Pacific Oceans
(Fig. 1), which hasbeen divided by Veron into 133 ecoregions based on reef-building coral
and habitat characteristics (Veron etal. 2015). As of 2023, the COTW website recognized
831 species of reef-building corals in the world, including 758 Indo-Pacific species, with the
highest numbersin easternIndonesia (>600 spp.) and the lowest in peripheral areas such
as the eastern Pacific (<50 spp.; Veron etal. 2015, 2016).

Figure 1. Ranges of Indo-Pacific Reef-building Corals. Map showing in purple the collective ranges of 758 Indo-
Pacific reef-building corals, based on Veron's 133 Indo-Pacific ecoregions (Veron et al. 2016, map created
January 2021). U.S. waters are shown for reference.

The hundreds of Indo-Pacificreef-building coral species occur in a wide diversity of growth
forms, several of which are represented by the 15 listed corals. The seven Acroporaspecies,
Anacropora spinosa, Porites napopora, and Seriatopora aculeata all form branching colonies,
but with a wide variety of branch sizes and shapes. Isopora crateriformisforms encrusting
plates, Montipora australiensis forms thick submassive plates and irregular columns,and
Pavona diffluens forms submassive colonies. While these 14 listed species each have
distinctive colony forms, they all have relatively small corallites (<1 mm toafew mm in
diameter) spread across branchesor colony surfaces, with correspondingly small tentacles
that are usually not extended during the daytime. In contrast, colonies of . paradivisa are
made up of a mass of large corallites (20-30 mm diameter) that each form its own branch,
but colony shape is often obscured by large, extendedtentacles (Veron etal. 2016).

2.2.2. Natural History of the Five Listed Corals in the Final Rule

Summaries of natural history and biological information for the five speciesincluded in the
final rule (A. globiceps, A. retusa, A. speciosa, F. paradivisa, I crateriformis)are provided
below.

2.2.2.1. Acropora globiceps
Morphology, species identification, life history, habitat, depth, distribution, and occurrence
in U.S. waters for A. globiceps are summarized here, based on the more detailed species

account in the Recovery Status Review (RSR; NMFS 2023a) and the Records Document
(Appendix A).
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Morphology. Colonies of A. globiceps are typically about 25 cm in diameter or less but can
reach approximately 1 m in diameter. Colonies are round, with digitate (finger-like)
branches growing upward.Colony color is typically cream to brown, and sometimes
fluorescent green in some locations (Fenner and Burdick2016, Fenner 2020). Like other
members of the “humilis group” of Acropora species, the thick, sturdy colonies of A.
globiceps are well-adapted for the shallow, high-energy habitats where they are most often
found (Wallace 1999, Wallace etal. 2012).

Species Identification. Species identification uncertainty for A. globiceps and the other listed
corals has evolved since the listings in 2014, because of much greater effort by reef coral
experts toidentify the listed species during coral reef monitoring surveys and other work.
The Pacific Island Regional Office’s (PIR0’s) Coral Species Identification Training Program’s
annual workshops have facilitated thislearning process (NMFS 2018,2019). As describedin
NMFS (2022), A. globiceps has often been mistaken for A. humilis. However, according to
Wallace’s worldwide revision of the genus Acropora (Wallace 1999), A. globiceps and A.
humilis are both distinctive species, which was supportedby Wallace etal.’s (2012)
additional revision of the genus Acropora. Both species are now recognized by the COTW
books (Veron 2000) and website (Veron etal. 2016), as well as the World Register of
Marine Species (WoRMS, Hoeksma and Cairns 2021). Since A. globiceps is found across most
of the U.S. PacificIslands, and its colonies usually have a typical and distinct appearance
(Fenner and Burdick2016, Fenner 2020), currentspecies identification uncertainty is
considered low for A. globiceps (Appendix A).

Life History. Like other Acropora species, A. globiceps reproduces by broadcast spawning,
whereby colonies release large numbers of eggs and sperm into the water. Colonies are
hermaphroditic, in that each colony produces both eggs and sperm. Larvae settle on suitable
hard substrates such asrockor dead coral and grow into colonies. Skeletal growth of
colonies isrelatively rapid compared to other reef-building corals. Prolific reproduction,
rapid skeletal growth, and branching colony morphology help A. globiceps successfully
compete for space. However, resilience todisturbance islow, and populations thatare
frequently disturbed by warming-induced bleaching, storms, and other threats have high
levels of mortality, rapid turnover, and high proportions of small colonies (Darling et al.
2012,Adjeroud etal. 2015, Kayal etal. 2015).

Habitat. Acroporaglobiceps is typically found on shallow forereefs (i.e., upper reefslopes),
but may also occur in backreefareas such as the outer margins of reefflats, and within
pools and lagoons (Appendix A). With regard to habitat requirements, Acropora species are
among the most sensitive of all reef-building corals to sedimentation,as illustrated by
reviews that consistently show lower Acropora cover with higher sedimentation of
substrates (Fabricius 2005, Erftemeijer etal. 2012). Likewise, Acropora species are also
among the most sensitive of all reef-building corals to poor water quality, as shown by
inverse correlations of Acropora cover vs. turbidity and nutrients (De'ath and Fabricius
2008, Fabriciusetal. 2012). Because Acropora species have more restrictivehabitat
requirements than most other reef-building corals, they are projected to decline relatively
rapidly as conditions worsen in the future (Caccaglia and van Woesik 2015, Nakabayashi et
al.2019).

Depth. The speciesis most common at 0-8 meters (m) of depth acrossitsrange (Veron
2000),butoccursto 20 m of depth in some locations. The depth distributions of A. globiceps
in U.S. watersvary by archipelago, as described in section 2.1.4 above, based on the records
in the Records Document (Appendix A).
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Distribution and Occurrence in U.S. Waters. Acroporaglobiceps occurs in several dozen
Veron ecoregions from the Chagos Archipelago to French Polynesia, and from the
Northwestern Hawaiian Islands to New Caledonia (Veron etal. 2016, NMFS 2023a). The
species occurs in all five U.S. Pacific Islandsjurisdictions, including American Samoa, Guam,
CNMI, the Pacific Remote Islands Areas (PRIA), and Hawaii (Appendix A). The species’
occupied areain terms of critical habitatis described in section 2.1.4 above.

2.2.2.2. Acropora retusa

Morphology, species identification, life history, habitat, depth, distribution, and occurrence

in U.S.waters for A. retusa are summarized here, based on the more detailed species
accountin the RSR (NMFS 2023a) and the Records Document (Appendix A).

Morphology. Colonies of A. retusa are flat plates with short, thick, digitate branches.
Brancheslook spiky because radial corallites are variable in length, giving the species
rougher-looking branchesthanother digitate Acropora species. Colonies are typically
brown or green in color (Fenner and Burdick2016, Fenner 2020). Like A. globiceps and
other members of the “humilis group” of Acropora species, the thick, sturdy colonies of A.
retusa are well-adapted for the shallow, high-energy habitats where they are most often
found (Wallace 1999, Wallace etal. 2012).

Species Identification. Acroporaretusa is nota well-studied species globally,and itisrare in
U.S. waters. Based on the limited information currently available, and unlike A. globiceps, A.
retusa does not necessarily have a typical and distinct appearancethat distinguishes it from
similar species (Fenner 2020, Burdick2021, D. Burdickand D. Fenner, pers. comm, Aug-21).
Thus, current species identification uncertainty is considered high for A. retusa (Appendix
A).

Life History. There islittle species-specificinformation on the life history of A. retusa.
Generally, Acropora species reproduce by broadcastspawning, whereby colonies release
large numbers of eggs and sperm into the water. Colonies are hermaphroditic, in that each
colony produces both eggs and sperm. Larvae settle on suitablehard substrates such as
rock or dead coral and grow into colonies (NMFS 2014).

Habitat and Depth. Acropora retusa most commonly occurs on upper reefslopes and tidal
pools (Veron etal. 2016). Little depthinformation is available for this species, except from
within U.S. waters, as described in section 2.1.4 above, based on the records in the Records
Document (Appendix A).

Distribution and Occurrence in U.S. Waters. Acropora retusais known from several dozen
Veron ecoregions from east Africa to French Polynesia (Veron etal. 2016).In U.S. waters, A.
retusa occurs in American Samoa, but not in Guam, CNMI, most of PRIA, or Hawaii. Previous
records of A. retusa in Guam, CNMI, and most of PRIA are confounded by species
identification uncertainty (AppendixA). The species’ occupied area in terms of critical
habitatis described in section 2.1.4 above.

2.2.2.3. Acropora speciosa

Morphology, species identification, life history, habitat, depth, distribution, and occurrence
in U.S. waters for A. speciosa are summarized here, based on the more detailed species
accountin the RSR (NMFS 2023a) and the Records Document (Appendix A).

Morphology. Colonies of A. speciosa have flat tops of long, smooth branch tips, which are
formed of very thin tubular corallites projectingupwards at various angles. Colonies are
uniform grey-brown or pinkish in color (Fenner and Burdick2016,Fenner2020). Like A.
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jacquelineae and other members of the “loripes group” of Acropora species, branchesare
densely packed, and colonies are typically limited to deep or shaded water (Wallace 1999,
Wallace etal.2012)in protected environments (Veron etal. 2016).

Species Identification. Colonies of A. speciosa are similar to several other Acropora species,
especially A. jacquelineae. Fenner (2020) describes the subtle differences that help
distinguish the two speciesin the field. However, unequivocal distinction requires
examination of a skeletal sample. Since this species cannot be reliably identified in the field
even by trained experts, species identification uncertainty is considered tobe high.

Life History. There islittle species-specificinformation on the life history of A. speciosa.
Generally, Acroporaspecies reproduce by broadcastspawning, whereby colonies release
large numbers of eggs and sperm into the water. Colonies are hermaphroditic, in that each
colony produces both eggs and sperm. Larvae settle on suitablehard substrates such as
rock or dead coral and grow into colonies (NMFS 2014).

Habitat and Depth. Acropora speciosa is typically found on walls, ledges, and reefslopes in
deep water with little wave action (Brainard etal. 2011). The species occurs at 20-60 m of
depth acrossitsrange (NMFS 2023a).In U.S. waters, the depth distribution of A. speciosa is
20-50m, asdescribed insection 2.1.4 above, based on the records in the Records Document
(Appendix A).

Distribution and Occurrence in U.S. Waters. Acropora speciosa is known from atleast 42
Veron ecoregions from the Indian Ocean to French Polynesia (Veron etal. 2016, NMFS
2023a). The speciesoccursin just one U.S. PacificIslandsjurisdiction, American Samoa
(Appendix A). The species’ occupied area in terms of critical habitatis describedin section

2.2.2.4. Fimbriaphylia paradivisa (formerly Euphylia paradivisa)

This species was listed as Euphyllia paradivisa in 2014 (79 FR 53851). Since then,
Fimbriaphyllia was raised from a subgenus toreplace the Euphyllia genus, based on genetics
results. Thus the name was changed from Euphyllia paradivisa to Fimbriaphyllia paradivisa,
which isaccepted by World Register of Marine Species (NMFS 2023a). Morphology, species
identification, life history, habitat, depth, distribution, and occurrence in U.S. waters for F.
paradivisa are summarized here, based on the more detailed species accountin the RSR
(NMFS2023a)and the Records Document (Appendix A).

Morphology. Colonies of F. paradivisa form branching, separate corallites. Like all
Fimbriaphyllia species, F. paradivisa has large polyps with tentacles that can be extended
10-20 cm (Eyal et al. 2016). Polyps have branching tentacles, an important characteristic
for distinguishing it from other Fimbriaphyllia species. Color is typically pale greenish-grey
with lighter tentacle tips (Fenner and Burdick2016, Fenner2020).

Species Identification. Since F. paradivisa colonies usually have a typical and distinct
appearance (Fennerand Burdick2016, Fenner 2020), current speciesidentification
uncertainty is considered low for this species (Appendix A).

Life History. Fimbriaphyllia paradivisa is a broadcast spawner, whereby both maleand
female gametes are releasedinto the water column and fertilization takes place externally.
Colonies are gonochoric, in that separate colonies produce eggs and sperm. Like other
Fimbriaphyllia species, F. paradivisa has large polyps with tentacles that can be extended
10-20 cm, enhancing its capacity for feeding on plankton (NMFS 2023a).
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Habitat and Depth. Fimbriaphyllia paradivisa occurs mainly in low light environments
protected from wave action across a wide depth range, such as shallow turbid bays and
mesophoticdepths. Itisalsosometimes found on shallow reefsin clear water. Colonies of F.
paradivisa have been reported from a variety of substrates, including mud, sand and rubble,
and rock (NMFS 2023a). The species occurs at 5-75 m of depth acrossits range (NMFS
2023a).In U.S.waters, the depth distribution of F. paradivisa is 20-50 m, as described in
section 2.1.4 above, based on the records in the Records Document (Appendix A).

Distribution and Occurrence in U.S. Waters. Fimbriaphyllia paradivisa is known from atleast
24 Veron ecoregions from the Red Sea to the Samoan Islands (Veron etal. 2016, NMFS
2023a). The speciesoccursin just one U.S. PacificIslandsjurisdiction, American Samoa
(Appendix A). The species’ occupied area in terms of critical habitatis describedin section
2.1.4 above.

2.2.2.5. Isopora crateriformis

Morphology, species identification, life history, habitat, depth, distribution, and occurrence
in U.S. waters for I crateriformisare summarized here, based on the more detailed species
accountin the RSR (NMFS 2023a) and the Records Document (Appendix A).

Morphology. Colonies of I crateriformisform flattened, solid, encrusting plates, usually with
ripples on the surface. Most colonies are tan, but a few have tiny green spots which are the
retracted polyps. Colonies are usually up toabout 40 cm diameter but can be over 1 m
diameter (Fennerand Burdick2016, Fenner 2020).

Species Identification. Since I crateriformisis the most common listed coral species in the
main American Samoan islands, and its colonies usually have a typical and distinct
appearance (Fennerand Burdick2016, Fenner 2020), current speciesidentification
uncertainty is considered low for I crateriformis(Appendix A).

Life History. The reproductive characteristics of I crateriformisare unknown, but other
Isopora species are brooders, whereby colonies release spermbut fertilization of eggs
occurs internally. Colonies are hermaphroditic, in that each colony produces both eggs and
sperm. Larvae settle on suitable substrates such asrock or dead coral and grow into
colonies. Other life history characteristics of L crateriformis, such as skeletal growth rate,
are unknown (NMFS 2014).

Habitat and Depth. Isopora crateriformisis typically found on shallow forereefs (i.e., upper
reefslopes), but mayalso occur on deeper forereefs, and in backreefareas with strong wave
action such as the outer margins of reefflats (Appendix A). The speciesis most common at
0-12 m of depth but extends toapproximately 20 m depth (NMFS 2023a). The depth
distribution of I crateriformisin U.S. watersis described in section 2.1.4 above, based on the
records in the Records Document (Appendix A). The species occurs in similar habitatasthe
“humilis group” of Acropora species (including, A. globiceps and A. retusa), and Isopora was a
subgenus of Acropora until 2007 (see NMFS 2023a for taxonomic history). Thus, we assume
thatthe general habitatrequirementsof . crateriformisare like those for A. globiceps, which
are described in the A. globiceps section above.

Distribution and Occurrence in U.S. Waters. Isopora crateriformisis known from at least 30
Veron ecoregions from the Coral Triangle to the Samoan Islands (Veron etal. 2016, NMFS
2023a). The speciesoccursin just one U.S. PacificIslandsjurisdiction, American Samoa
(Appendix A). The species’ occupied area in terms of critical habitatis describedin section
2.1.4 above.
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3. Critical Habitat Identification and Designation

Critical habitat represents the habitat essential for species' recovery and provides for the
conservation of listed speciesin several ways (81 FR 7413; February 11, 2016). Specifying
the geographiclocation of critical habitat facilitates implementation of section 7(a)(1) of the
ESA (16 U.S.C.§ 1536(a)(1)) by identifying areas where Federal agencies may focus their
conservation programs and use their authorities to further the purposes of the ESA.
Designating critical habitat also provides significantregulatory protection by ensuring that
the Federal government considers the effects of its actions in accordance with section
7(a)(2) of the ESA (§ 1536(a)(2)) and avoids or mitigates those actions that are likely to
destroy or adversely modify critical habitat. This requirementis in addition tothe section 7
requirementthat Federalagencies ensure that theiractions are not likely tojeopardize the
continued existence of ESA-listed species.Critical habitatrequirements donot apply to
citizens engaged in activities on private land that donotinvolve a Federal action or nexus
(such as Federal permitting or funding). However, designating critical habitat can help focus
the efforts of other conservation partners (e.g., State and local governments, individuals,
and nongovernmental organizations).

Section 3(5)(A) of the ESA (16 U.S.C. §1532) defines critical habitatas (i) the specificareas
within the geographical area occupied by the species, at the time itislisted in accordance
with the provisions of section 4 of the ESA, on which are found those physical or biological
features (1) essential to the conservation of the species and (I1) which mayrequire special
management considerations or protections; and (ii) specificareas outside the geographical
area occupied by the species at the time itis listed in accordance with the provisions of
section 4 of the ESA, upon a determination by the Secretary that such areas are essential for
the conservation of the species (16 U.S.C.§ 1532(5)(A)). Conservation is defined in section 3
of the ESA as “to use and the use of all methods and procedures which are necessary to
bring any endangered species or threatened species tothe point at which the measures
provided pursuant to this chapter are nolonger necessary” (16 U.S.C. 1532(3)). Therefore,
critical habitatis the habitat essential for the species' recovery. However, section 3(5)(C) of
the ESA clarifies that, exceptin those circumstances determined by the Secretary, critical
habitat shall not include the entire geographical area which can be occupied by the
threatened or endangered species.

To identify and designate critical habitat, we considered information on the distribution of
the five threatened Indo-Pacific corals, their major life stages, habitat requirements of those
life stages, and conservation objectives that can be supported by identifiable physical or
biological features. Our step-wise approach for identifying potential criticalhabitat areas
for each of the threatened coral species was todetermine the following: (1) the
geographical area occupied by the species at the time of listing (i.e., the occupied area),
including the depth range of the species within its occupied area (section 3.1 below); (2) the
physical or biological features essential to the conservation of the species (section 3.2); (3)
whether the physical or biological features withinthe specificareas may require special
management considerations or protection (section 3.3); (4) the specific areas within the
occupied area where the essential features occur (this step consists of four sub-steps,
section 3.4); and (5) whether any unoccupied areas are essential to the conservation of the
species (section 3.5). Each of these stepsis described in the five sub-sections below.

” o«

Inthisreport, the terms “occupied area,” “specificarea,” and “critical habitat unit” each have
distinct meanings. The terms “occupied area” and “specificarea” are species-specific. The
term “occupied area” is consistent with the definition of the “geographical area occupied by
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the species”in 50 CFR424.02 and refers tothe area that may generallybe delineated
around species' occurrences at the time of listing, as determined by the Secretary - i.e.,
range. Within each occupied area, “specificareas” are the areas containing the essential
feature of critical habitat for the species. In contrast, the term “critical habitatunit” is not
species-specific,and we use that term in this document to refer toall occupied areas and
their constituent specificareas. The 18 critical habitat units considered in this documentare
named according to the particularisland or offshore bankaround, or on which, the coral
habitatislocated. For example, overlapping occupiedareas for five listed coral species
occur around Tutuila Island and its offshore banks, which is thus named the Tutuila and
Offshore Banks Unit of coral critical habitat.

3.1. Occupied Areas and Depth Ranges

The definition of “occupied area” and the new methodology for determining which U.S.
islands were within the occupied area for each listed species at the time oflisting are
described in Sections 2.1.2 and 2.1.4, respectively. The results from the application of the
new methodology indicate that 19 islands were within the occupied area of A. globiceps at
the time of listing, 6 islands for A. retusa, 1 island each for A. speciosa and F. paradivisa, and
3 islandsfor L crateriformis(Table 2).

An additional facet of the occupied area for each listed speciesisits depth range, which
refers to the range of depths that colonies of the species typically occur within (NMFS
2023a).Inthisdocument, a depth of 0 metersrefers to mean low water, defined as “the
average of all the low water heights observed over the National Tidal Datum Epoch” by
NOAA’s Center for Operational Oceanographic Products and Services.As of early 2024, their
website included tidal data from PacificIslands stations on Tutuila, Guam, Saipan, Wake and
Johnston. For example, underthe Datums page and Pacific Islands sub-page, tidal data from
local stations on Tutuila, Guam, Saipan, Wake and Johnston are provided. Thus, a depth
range of 0-20 m refers to depths between mean low water (0 m) as defined by the local
station data on the above website and 20 m below mean low water. The depth range for
each of the five listed speciesisaround each island is provided in Table 2 below, based on
the detailed information in the Records Document (AppendixA).
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Table 2. Areas considered for final coral critical habitat, includingislands within the occupied area
for each listed coral species (X) and depth range of the listed species around each island in meters,
based on the results of the Records Document (Appendix A).

Island Ag* Ar As Ep Ic
Tutuila & Offshore Banks [[ X | 0-20 || X [ 0-20 || X | 20-50 || X | 20-50 || X | 0-20
Ofu-Olosega X[ 0-20 | X ] 0-20 | - - - - X | 0-20
Ta'u X ] 0-20 || X ] 0-20 | - - - - X | 0-20
Rose Atoll X ] 0-10 || X ] 0-20 | - - - - - -
Swains - - X | 0-20 |f - - - - - -
Guam X | 0-12 || - - - - - - - -
Rota X[ 0-12 | - - - - - - - -
Aguijan X1 0-12 | - - - - - - - -
Tinian X[ 0-12 | - - - - - - - -
Saipan X | 0-12 | - - - - - - - -
FDM X 0-12 | - - - - - - - -
Alamagan X | 0-12 | - - - - - - - -
Pagan X ] 0-12 | - - - - - - - -
Asuncion X1 0-12 | - - - - - - - -
Maug Islands X | 0-12 | - - - - - - - -
Uracas X[ 0-12 |f - - - - - - - -
Palmyra Atoll X | 0-10 || - - - - - - - -
Johnston Atoll X[ 0-10 | - - - - - - - -
Wake Atoll X ] 0-10 || X ] 0-20 | - - - - - -
FFS/Lalo X1 0101 - - - - - - - -

*Ag = A. globiceps, Ar = A. retusa, As = A. speciosq, Ep = F. paradivisa, Ic = L. crateriformis.

3.2. Physical or Biological Features
Essential for Conservation

Within the geographical area occupied by the listed species (occupied areas), critical habitat
consists of specificareas on which are found those physical and biological features (PBFs)
essential tothe conservation of the species and that may require special management
considerations or protection. PBFs essential to the conservation of the species are defined
as the features that occur in specificareas and that are essential to support the life-history
needs of the species, including water characteristics, soil type, geological features,sites,
prey, vegetation, symbiotic species, or other features. A feature may be a single habitat
characteristic, or amore complex combination of habitat characteristics. Features may
include habitat characteristics that support ephemeral or dynamic habitat conditions.
Features mayalsobe expressed in terms relating to principlesof conservation biology, such
as patch size, distribution distances, and connectivity (50 CFR 424.02).

Inthe finallisting rule, we determined that the five corals were threatened under the ESA.
This means that while the species are not in danger of extinction currently, they are likely to
become so within the foreseeable future based on their current abundances and trends in
abundance, distributions, and threats they experience now and in the future. The goal of an
ESAlistingis tofirst prevent extinction, and thentorecover the species sotheyno longer
meet the definition of a threatened species and nolonger need the protections of the ESA.
One of the first stepsin recovery planning we conduct after listing a speciesistodevelop a
Recovery Outline, which provides an interim recovery program whilea full recovery planis
developed and finalized. The Recovery Outline includes a Recovery Vision that can be
summarized as follows: Populations of the 15 listed Indo-Pacific corals should be present
throughout as much of their historical ranges as future environmental changes will allow,
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and may expand their ranges intonew locations with more favorable habitat conditions in
the future (NMFS 2015).

Recovery of these species will require conservation of the coral reefecosystem through
threats abatement to ensure a high probability of survival into the future. The key
conservation objective that facilitatesthis Recovery Vision, and can be implemented
through this critical habitatdesignation, is supporting successful reproduction and
recruitment, and survival and growth of all life stages, by abating threats to the corals’
habitats. In the final listing rule, we identified the major threats contributing to the five
corals’ extinction risk: ocean warming, disease, ocean acidification, trophic effects of reef
fishing, nutrient enrichment, and sedimentation. Protecting essential features of the corals’
habitat from these threats will facilitate the Recovery Vision.

Although there are many physical and biological features thatcharacterize a coral reef
habitat, we focus on a composite habitat featurethat supports the conservation objective
through its relevance tothe major threats and threatsimpeding recovery: Reproductive,
recruitment, growth, and maturation habitat. This essential featureis a complex
combination ofhabitat characteristics that supportnormal functions of all life stages of the
corals. Due to corals being sessile for most of their entire life cycle, they carry out most
demographic functionsin one location. Thus, we have identified sites with a combination of
substrate and water quality characteristics as the essential feature. Appropriate attachment
substrate, in association with warm, aragonite-supersaturated, oligotrophic, clearmarine
water, is essential toreproduction and recruitment, survival,and growth of all life stages of
all five species of coral. The substrate can be impacted by ocean acidification, trophic effects
of reef fishing, nutrient enrichment, and sedimentation, and the associated water column
can be impacted by ocean warming, ocean acidification, nutrient enrichment,
sedimentation, and contamination.

Based on the best scientificinformation available we identify the following physical feature
essential tothe conservation of the five corals for which critical habitatis being considered.
Our definition for the essential feature is:

Reproductive, recruitment, growth, and maturation habitat. Sites that support the normal
function of all life stages of the corals, including reproduction, recruitment,and maturation.
These sites are natural, consolidated hard substrate or dead coral skeleton, which is free of
algae and sediment at the appropriate scale at the point oflarval settlementor fragment
reattachment, and the associated water column. Several attributes of these sites determine
the quality of the area and influence the value of the associated feature to the conservation
of the species:

(1) The presence of crevices and holes that provide cryptic habitat, the presence of
microbial biofilms, or the presence of crustose coralline algae;

(2) Reefscape with nomore than a thin veneer of sediment and low occupancy by fleshy
and turfmacroalgae;

(3) Marine water with levels oftemperature, aragonite saturation, nutrients, and water
clarity thathave been observed to supportall demographic functions; and

(4) Marine water with levels ofanthropogenically-introduced chemical contaminants
that do not preclude or inhibit any demographic function.

3.2.1. Substrate Component

Reef-building corals require exposed natural consolidated hard substrate for the settlement
and recruitment of larvae or asexual fragments.Substrate provides the physical surface and
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space necessary for settlementof coral larvae, a stable environment for metamorphosis of
thelarvae intothe primary polyp, growth ofjuvenile and adult colonies, and re-attachment
of fragments. Larvae can settle and attach to dead coral skeleton (Brainardetal. 2011).
Several attributes have been shown toinfluence coral larval settlement. Positive cues
include the presence of crustose coralline algae, biofilms (Webster etal. 2004), and cryptic
habitat such as crevices and holes (Nozawa 2008). Attributes that negatively affect
settlementinclude presence of sedimentand algae (Vermeij etal. 2009). Coral recruitment
tendsto be greater when macroalgalbiomassislow (Birrell etal. 2005). In addition to
preempting space for coral larvae settlement, many fleshy macroalgae produce substances
that may inhibitlarval settlement, recruitment,and survival (Jompa and McCook 2003).
Furthermore, algal turfs can trap sediments (Purcelland Bellwood 2001), which then create
the potential for algal turfs and sediments toact in combination to hinder coral settlement
(Birrelletal. 2005, Tebbett and Bellwood 2019).

Presence and amount of sedimentis a particularly important determinantofthe quality of
substrate for reef-building coral habitat. Sediments enter the reefenvironmentthrough
many processes that are natural or anthropogenicin origin, including erosion of the
coastline, resuspension of bottom sediments, terrestrial run-off, and nearshore dredgingfor
coastal construction projects and navigation purposes. The rate of sedimentation affects
reefdistribution, community structure, growthrates, and coral recruitment (Dutra et al.
2006).Sedimentaccumulation on dead coral skeletons and exposed hard substrate reduces
the amount of available substrate for coral larvae settlement and fragment reattachment
(Rogers 1990). Sediment alsoimpedes settlement of coral larvae (Babcockand Smith 2002).
The deeper the sediment, the longer it may take for natural waves and currents toremove
the sediment from the settlement substrate. Sediment texturealso affects the severity of
impacts to corals and recruitmentsubstrate. Finegrain sediments have greaternegative
effects to live coral tissue and to recruitmentsubstrate (Erftemeijeretal. 2012).
Accumulation of sediments is alsoa major cause of mortality in coral recruits (Fabricius et
al. 2003). In some instances, if mortality of coral recruits does not occur under heavy
sediment conditions, then settled coral planulae may undergo reverse metamorphosis and
die in the water column (Te 1992). Accumulation of sediment can smother living corals and
cover dead coral skeleton and exposed hard substrate (Fabricius 2005, Erftemeijer et al.
2012).Sedimentation, therefore, impacts the healthand survivorship of all life stages of
corals (i.e., adults, fragments,larvae, and recruits).

The literature provides several recommendations on maximumsediment levels for coral
reefs (i.e., levels that managers should strive to stay under). De’ath and Fabricius (2008)
and GBRMPA (2010)recommend thatsedimentlevels on the Great Barrier Reef (GBR) be
less than a mean annual sedimentation rate of 3 mg/cm2/day, and less than a daily
maximum of 15 mg/cm2/day. Rogers (1990) recommends thatsediment levels on coral
reefs globally be less than a mean maximumof 10 mg/cm?2/day to maintain healthy corals,
and also notes that moderate to severe effects on corals are generally expected at mean
maximum sedimentation rates of 10 to 50 mg/cm?2/day, and severeto catastrophiceffects at
>50 mg/cm2/day. Similarly, Erftemeijer et al. (2012) suggests thatmoderate to severe
effects to corals are expected at mean maximum sedimentlevels of >10 mg/cm2/day, and
catastrophiceffectsat>50 mg/cm2/day. Nelson etal. (2016) suggests that sediment depths
of >0.5 cm resultin substantial stress to most coral species, and that sediment depths of
>1.0 cm are lethal tomost coral species. The above generalizations are for coral reef
communities and ecosystems, rather than individual species.
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Sublethal effects of sediment to corals potentially occur at much lower levels than mortality.
Sublethal effects include reduced growth, lower calcification rates and reduced
productivity, bleaching, increased susceptibility to diseases, physicaldamageto coral tissue
and reefstructures (breaking, abrasion), and reduced regeneration from tissue damage (see
reviews by Rogers 1990, Fabricius etal. 2005, Erftemeijer etal. 2012, and Browneetal.
2015).Erftemeijer etal. (2012) states that sublethal effects for coral species thatare
sensitive, intermediate, or tolerant to sediment (i.e., most reef-building coral species) occur
atmean maximum sedimentation rates ofbetween <10 and 200 mg/cm2/day, depending on
species, exposure duration, and other factors.

3.2.2. Water Quality Component

The substrate characterizedabove must be associated with water thatalso supportsall life
functions of corals thatare carried out at the site. Water quality conditions fluctuate greatly
over various spatial and temporal scales in natural reefenvironments (Kleypas etal. 1999).
However, certain levels of particular parameters must existon average to provide the
conditions conducive to coral growth, reproduction and recruitment (Tisthammer et al.
2021). Corals may tolerate and survive in conditions outside these levels, depending on the
local conditions to which they have acclimatized and the intensity and duration of any
deviations from conditions conducive toa particular coral’s growth, reproduction and
recruitment. Deviations from tolerance levels of certain parametersresultin direct negative
effects on all life stages. Asdescribed in this Information Report, corals thrivein warm,
clear, nutrient-poor marine waters with calcium carbonate concentrations that allow for
symbiont photosynthesis, coral physiological processes, and skeleton formation. This water
mustalsohave low to no levels of contaminants that would interfere with normal functions
of all life stages. Water quality that supports normal functions of corals is adversely affected
by ocean warming, ocean acidification, nutrient enrichment, sedimentation, and
contamination.

3.2.2.1. Seawater Temperature

Seawater temperature is a particularly important limiting factor of coral habitat, and
consequently ocean warming is one of the most important threats toreef-building corals.
Corals occur in a wide temperature range across geographiclocations (15.7°C-35.5°C
weekly average and 21.7-29.6°C annual average; Guan etal. 2015), but only thrive in areas
with mean temperaturesin a narrow range (typically 25°C-29°C) as indicated by the global
distribution of coral reefs (Kleypas etal. 1999, Brainardetal. 2011). Short-term exposures
(days) to temperature increases of a few degrees (i.e., 3°C-4°C increase above mean
maximum summer temperature) or long-term exposures (several weeks) to minor
temperature increases (i.e., 1°C-2°C above mean maximum summertemperature) can
cause significant thermal stressand mortalityto most coral species (Jokiel and Coles 1990,
Berkelmans and Willis, 1999). In addition to coral bleaching, elevated seawater
temperatures impaircoral fertilization and settlement (Nozawa and Harrison 2007) and
causeincreasesin coral disease (Miller etal. 2009).

Effects of elevated seawater temperatures are well-studied for reef-building corals, and
many approaches have been used to estimate temperature thresholds for coral bleaching
and mortality (see reviews by Brown 1997, Berkelmans 2002, Coles and Brown 2003, Jokiel
2004, Bakeretal.2007,]Jones 2008, Coles and Riegl 2013). The tolerance of corals to
temperature is species-specific (van Woesiketal. 2011, Vega-Rodriguez2016) and depends
on suites of other variables thatinclude acclimation temperature, aragonite saturation
state, dissolved inorganic nitrogen (Fabricius 2005, Cunning and Baker 2012, Wooldridge
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2013); and physical, physiological, and chemical stressors, includingsuspended sediments
and turbidity (Anthonyetal. 2007, Woods et al. 2016); trace metals such as copper (Negri
and Hoogenboom 2011, Woods etal. 2016), ultraviolet radiation (Anthony etal. 2007),
salinity, nitrates, and phosphates(Negriand Hoogenboom 2011).

Ocean warmingis one of the most significant threats to the five corals for which we are
designating critical habitat. Mean seawatertemperatures in reef-building coral habitatin
the Indo-Pacifichave increased during the past few decades, and are predicted to continue
torise betweennowand 2100 (IPCC 2013). The primary observable coral response to
ocean warming is bleaching of adult coral colonies, wherein corals expel their symbiotic
zooxanthellae in response to stress (Brown 1997). Even so, evaluating the effects that
changesin water temperatures have on the conservation value of coral habitatis very
complex and contextually-driven, and simple numeric effect thresholds are not easily
assigned tolisted corals to establish when stress responses occur. For many corals, an
episodicincrease of only 1°C-2°C above the normal local seasonal maximum ocean
temperature can induce bleaching (Hoegh-Guldbergetal. 2007, Jones 2008). Corals can
withstand mild to moderate bleaching; however,severe, repeated, or prolonged bleaching
canlead to colony death (Brown 1997).1n addition to coral bleaching, other effects of ocean
warming detrimentally affect virtually every life-history stage in reef-building corals.
Impaired fertilization and developmental abnormalities (Negriand Heyward 2000),
mortality, and impaired settlement success (Nozawa and Harrison 2007) have all been
documented. Increased seawater temperature may alsoact synergistically with coral
diseases toreduce coral health and survivorship (Brunoand Selig 2007). Coral disease
outbreaks often have either accompanied or immediately followed bleaching events (Jones
etal. 2004, Miller etal. 2009, Howells et al. 2020). Outbreaks also follow seasonal patterns
of high seawater temperatures (Willis etal. 2004).

Colesand Brown (2003) defined a general bleaching threshold for reef-building corals as
increases in seawater temperatures of 1-3°C above maximumannual mean temperatures at
a given location. GBRMPA (2010) defined a general “trigger value” for bleaching in reef-
building corals as increases in seawater temperatures of no more than 1°C above maximum
annual mean temperatures ata given location. Duration of exposure to elevated
temperatures determines the extent of bleaching, thus severalmethods havebeen
developed tointegrate duration into bleaching thresholds, including the number of days,
weeks, or months of elevated temperatures (Berkelmans 2002, Eakin etal. 2009). NOAA’s
Coral Reef Watch Program utilizes the Degree Heating Weekmethod (Glynn and D’Croz
1990, Eakin etal. 2009), which defines a general bleaching threshold for reef-building
corals as seawater temperatures of 1°C above maximum monthly meanata given location
for four consecutive weeks (NOAA 2021).

These general thresholds were developed for coral reef communities and ecosystems,
rather than individual species. Many of these studies are community or ecosystem-focused
and do not account for species-specificresponses tochanges in seawater temperatures, and
instead are focused on long-term climatic changes and large-scaleimpacts (e.g., coral reef
distribution, persistence).

In summary, temperature deviations from local averages prevent or impede successful
completion of all life history stages of the listed coral species. Identifying temperatures at
which the conservation value of habitat for listed corals may be affected is inherently
complex and influenced by taxa, exposure duration, and other factors.
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3.2.2.2. Aragonite Saturation State

Carbonateions (CO32-) are used by many marine organisms, including corals, to build
calcium carbonate skeletons. For corals, the mineral form of calcium carbonate in their
skeletons is aragonite. The more carbonate ions there are dissolved in seawater, the easier
it isfor corals to build their aragonite skeletons.The metric used to express the relative
availability of calcium and carbonate ionsis the aragonite saturation state (Qarg). Thus, the
lower the Qarg of seawater, the lower the abundance of carbonate ions, and the more energy
corals must expend for skeletal calcification, and vice versa (Cohen and Holcomb 2009). At
saturation states between 1 and 20, marine organisms can create calcium carbonate shells
or skeletons using a physiological calcifying mechanism and the expenditure ofenergy. The
aragonite saturation statevaries greatly within and across coral reefs and through daily
cycles with temperature, salinity, pressure, and localized biological processes such as
photosynthesis, respiration, and calcification by marine organisms (Gray etal. 2012, Shaw
etal. 2012a, McMahon etal. 2013).

Coral reefs form in an annually-averaged saturation state of 4.0 or greater for optimal
calcification, and an annually-averaged saturation state below 3.3 will resultin reduced
calcification at rates insufficient tomaintain net positive reefaccretion, resulting in loss of
reefstructure (Guinotte etal. 2003, Hoegh-Guldbergetal. 2007). Guinotteetal. (2003)
classified the range of aragonite saturation states between 3.5-4.0as “adequate” and <3 as
“extremely marginal.” Thus, aragonite saturation state between 3 and 4 is likely necessary
for coral calcification. But, generally, seawater Qagshould be 3.5 or greater toenable
maximum calcification of reef-building corals, and average Qa¢in most coral reefareasis
currently in thatrange (Guinotte etal. 2003). Further, Kleypas etal. (1999) concluded thata
general threshold for Qagoccurs near 3.4, because only a few reefs occur where saturation
is lessthan this. Guan etal. (2015) found that the minimum aragonite saturation observed
where coral reefs currently occur is 2.82; however, it is not known if those locations hosted
live accreting corals. These general characterizations and thresholds wereidentified for
coral reef communities and ecosystems, rather thanindividual species.

Ocean acidification is a term referring to changes in ocean carbonate chemistry, includinga
drop in the pH of ocean waters, thatis occurring in response tothe rise in the quantity of
atmospheric CO;z and the partial pressure of COz (pCO2) absorbed in oceanic waters
(Caldeiraand Wickett 2003). As pCO:rises, oceanic pH declines through the formation of
carbonicacid and subsequent reaction withwater resultingin an increase of free hydrogen
ions. The free hydrogen ionsreact with carbonate ions to produce bicarbonate, reducing the
amount of carbonate ions available, and thus reducing the aragonite saturation state
(Brainard etal. 2011, Jokiel, 2015).

A variety of laboratory studies conducted on corals and coral reef organisms (e.g., Langdon
and Atkinson 2005) consistently show declines in the rate of coral calcification and growth
with rising pCO2, declining pH, and decliningcarbonate saturation state. Laboratory
experiments have also shown that skeletal deposition and initiation of calcification in newly
settled coralsisreduced by declining aragonite saturation state (Albright et al. 2008, Cohen
etal, 2009). Field studies from a variety of coral locations in the Caribbean, Indo-Pacific,
and Red Sea have shown a decline in linear extension rates (Schneider and Erez2006, Bak
etal. 2009, De'ath etal. 2009, Tanzil etal., 2009). Reduced calcification and slower growth
will mean slower recovery from breakage, whether natural (hurricanes and storms) or
human (breakage from vessel groundings, anchors, fishing gear, etc.), or mortality from a
variety of disturbances. Slower growthalsoimplies even higherrates of mortality for newly
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settled corals due tothe longer time it will take to reach a colony size thatisno longer
vulnerable to overgrowth competition, sediment smothering and incidental predation.
Reduced calcification and slower growth means more time toreach reproductive size and
reduces sexual and asexual reproductive potential. Increased pCO2 coupled with increased
sea surface temperaturecan lead toeven lower rates of calcification, as found in the meta-
analysis by Kornder etal. (2018). Therefore, ocean acidification is one of the most
important threats toreef-building corals (Brainard etal. 2011, Jokiel, 2015).

In summary, aragonite saturation reductions prevent or impede successful completion of all
life history stages of the listed coral species. [dentifyinga declining aragonite saturation
state at which the conservation value of habitat for listed corals may be affected is
inherently complex and influenced by taxa, exposure duration, acclimatization tolocalized
nutrientregimes,and other factors.

3.2.2.3. Nutrients

Reef-building corals evolved in warm, oligotrophic waters and are thus adapted tolife in
low nutrient conditions. Nitrogen and phosphorus are two of the main nutrients that affect
the suitability of reef-building coral habitat. These twonutrients occur as different
compounds in coral reefhabitats and are necessary in low levels for normal coral function.
Dissolved inorganicnitrogen (DIN) and dissolved inorganic phosphorus (DIP) are
particularly important for reef-building coral function, but excessive levels of either are
harmful. Since DIN and DIP are major components ofland-based sources of pollution
(LBSP), thisis one of the mostimportant threats toreef-building corals (Brainard et al.
2011).

Excessive DIN and DIP affect corals through direct impacts on coral physiology such as
reduced fertilization and growth (Ferrier-Pages etal., 2000, Harrison and Ward 2001), and
indirect effects through nutrient-stimulation of other community components (e.g.,
macroalgae seaweeds, turfs/filamentous algae, cyanobacteria, and filter feeders) that
compete with corals for space on the reefand reduce the quality of recruitment substrate
discussed previously (Brainard etal. 2011). While the effects of DIN and DIP on corals have
been well studied and reviewed (e.g., Fabricius 2005,2011), quantitative nutrient
concentrations guidelines are needed to effectively control LBSP and limit their effects on
coral reefecosystems. Nalleyetal. (2023) conducted a systematic reviewand meta-analysis
of experimental studies that quantify the effects of DIN and DIP on coral and coral-
endosymbiont health. The systematicreviewresulted in comparable data on reef-building
coral responses to nutrients in terms of symbiont density, chlorophyll concentration,
photosynthesis, photosynthetic efficiency, coral skeletal growthand calcification, adult
survival, juvenile survival, and fertilization (Nalley etal. 2023).

Inlieu of developing specific thresholds for the management of nutrients as a stressor on
coral reefs, Nalley etal. (2023) highlighted important inflection points in the magnitude and
direction of the effects of DIN and DIP to identify trends among coral responses. These
trends can be generally summarized as gradients of: (1) Increased symbiont density,
chlorophyll concentration, and photosynthesis at DIN concentrations of >1.0 uM, and
reduced coral growth, larval survival and fertilization at DIN concentrations of >10.0 uM,
and (2) reduced maximum quantum yield (photosynthetic efficiency of zooxanthellae) at
DIP concentrations of >0.1 uM, and increased coral growth and symbiont density at DIP
concentrations of >5.0 uM (Nalley etal. 2023, Figure 3). Nalley et al. (2023) emphasized that
responses of reef-buildingcorals tonutrients are complex, warranting conservative
guidelines for elevated nutrient concentrations on coral reefs.
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3.2.2.4. Water Clarity/Turbidity

Water clarity or transparency is a key factor for marine ecosystems, and it is the best
explanatory variablefor arange of bioindicators of reefhealth (Fabriciusetal. 2012). Water
clarity affects the light availability for photosynthetic organisms and food availability for
filter feeders. Corals depend upon their symbiotic algae for nutrition and thus depend on
light availability for algal photosynthesis. Reduced waterclarity is determined by the
presence of particles of sediment, organic matter, and/or plankton in the water,and sois
often associated with elevated sedimentation and/or nutrients. Water clarity can be
measured in multipleways, including, percent of solar irradiance at depth, Secchi depth (the
depthin the water column at which a blackand white diskis no longer visible), and
Nephelometric Turbidity Unit (NTU - measure of light scatter based on particles in the
water column). Reef-building corals naturally occur across a broad range of water clarity
levels from very turbid waters on enclosed reefs near river mouths (Browne etal. 2012) to
very clear waters on offshore barrier reefs, and many intermediatehabitats such as open
coastal and mid-shelfreefs (GBRMPA 2010). Coral reefs appearto thrive in extremely clear
areas where Secchidepthis2 15 m or light scatteris<1 NTU (De'ath and Fabricius 2010).
Typical levels of total suspended solids (TSS) in reefenvironments are lessthan 10 mg/L
(Rogers 1990). The minimum light level for reefdevelopment is about 6-8 percent of
surfaceirradiance (Fabriciusetal. 2014).

For a particular coral colony, water clarity levels toleratedlikely depend on several factors,
including species, life history stage, spatial variability, and temporal variability. For
example, colonies of a species occurring on fringing reefs around high volcanicislands with
extensive groundwater inputs are likely tobe better acclimatized or adapted to higher
turbidity than colonies of the same species occurring on offshore barrier reefs or around
atolls with very little or no groundwater inputs. In some cases, corals occupy naturally
turbid habitats (McClanahan and Obura 1997, Anthony and Larcombe 2000, Te 2001)
where they may benefit from the reduced amount of UV radiation towhich they are exposed
(Zepp etal. 2008). Reductions in water clarity affect light availability for corals. As turbidity
and nutrientsincrease, thus decreasing water clarity, reef community composition shifts
from coral dominated to macroalgae toultimately heterotrophicanimals (Fabricius et al.
2012).Light penetration isdiminished by suspended abioticand biotic particulate matter
(esp. clay and silt-sized particles) and some dissolved substances (Fabriciusetal. 2014).
The availability of light decreases directly as a function of particle concentration and water
depth, butalsodependson the nature ofthe suspended particles. Fine clays and organic
particles are easily suspended from the sea floor, reducing light for prolonged periods while
undergoing cycles of deposition and resuspension. Suspended fine particles also carry
nutrients and other contaminants (Fabriciusetal. 2013). Increased nutrient runoffinto
semi-enclosed seas accelerates phytoplankton production tothe point thatitalsoincreases
turbidity and reduceslightpenetration,and can also settle on colony surfaces. In areas of
nutrient enrichment,light for benthic organismscan be additionally severely reduced by
dense stands of large fleshy macroalgae shadingadjacentcorals (Fabricius2005).

The literature provides several recommendations on maximum turbidity levelsfor coral
reefs (i.e., levels that managers should strive to stay under). GBRMPA (2010) recommends
minimum mean annual water clarity, or “trigger values,” in Secchi distancesfor the GBR
depending on habitat type: For enclosed coastal reefs, 1.0-1.5 m; for open coastal reefs and
mid-shelfreefs, 10 m; and for offshore reefs, 17 m. De'ath and Fabricius (2008) recommend
a minimum mean annual water clarity trigger value in Secchi distanceaveraged across all
GBRhabitats of 10 m. Bell and Elmetri (1995) recommend a maximumvalue of 3.3 mg/L
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TSS across all GBR habitats.Thomasetal. (2003) recommends a maximum valueof 10
mg/L averaged across all Papua New Guineacoral reefhabitats. Larcombeetal. (2001)
recommend a maximum valueof 40 mg/L TSS for GBR “marginal reefs,”i.e., reefs close to
shore with high natural turbidity levels.Guan etal. (2015) recommends a minimumlight
intensity (umol photons second/m2) of 450 pmol photons second/m2 globally for coral
reefs. The above generalizations are for coral reef communities and ecosystems, rather than
individual species.

A coral’sresponse to areduction in water clarity is dependent on intensity and duration.
For example, corals exhibited partialmortality when exposed to 476 mg/L TSS (Bengtsson
etal. 1996) for 96 hours but had total mortality when exposed to 1000 mg/L TSS for 65
hours (Thompson and Bright 1980). Depending on the duration of exposure, most coral
species exhibited sublethal effects when exposed to turbidity levels between7 and 40 NTU
(Erftemeijer etal. 2012). The most tolerant coral species exhibited decreased growthrates
when exposed to 165 mg/L TSS for 10 days (Rice and Hunter 1992). Turbidity reduces
water clarity and soreduces the maximum depth at which corals can live, making deeper
habitat unsuitable (Fabricius 2005). Existing data suggestthat coral reproduction and
settlement are more highly sensitive to changes in water clarity thanadult survival and
these functions are dependent on clear water. Suspended particulate matter reduces
fertilization and sperm function (Ricardoetal. 2015) and strongly inhibitslarvae survival,
settlement, recruitment, and juvenile survival (Fabricius 2005).

In summary, water clarity deviations from local averages preventor impede successful
completion of all life history stages of the listed coral species. Identifying turbidity levels at
which the conservation value of habitat for listed corals may be affected is inherently
complex and influenced by taxa, exposure duration, and acclimatization tolocalized
nutrientregimes,and other factors.

3.2.2.5. Contaminants

The water column may include levels of anthropogenically-introduced chemical
contaminants that donot prevent or impede successful completion of all life history stages
of the listed coral species. For the purposes of this rule, “contaminants” is a collective term
to describe a suite of anthropogenically-introduced chemical substances in water or
sediments that may adversely affect corals. The study of the effects of contaminants on
coralsis a relatively new field and information on sources and ecotoxicology is incomplete.
The major groups of contaminants that have beenstudied for effects to coralsinclude heavy
metals (also called trace metals), pesticides, and hydrocarbons.Other organic contaminants,
such as chemicalsin personal care products, polychlorinated biphenyl, and surfactants,
have also been studied. Contaminants may be delivered to coral reefs via point or non-point
sources. Specifically, contaminants enter the marine environment through wastewater
discharge, shipping, industrial activities, and agricultural and urban runoff. These
contaminants can cause negative effects to coral reproduction, development, growth,
photosynthesis, and survival. These effects are exacerbated by plastic pollution,which has
sharplyincreased on coral reefsin recent years.

Heavy metals (e.g., copper, cadmium, manganese, nickel, cobalt, lead, zinc, and iron) can be
toxic at concentrations above naturally-occurring levels. Heavy metals are persistentin the
environment and can bioaccumulate. Metals are adsorbed by sediment particles, which can
resultin theirlong-distance transport away from sources of pollution. Corals incorporate
metals in their skeleton and accumulatethem in their soft tissue (Al-Rousanetal. 2012,
Barakatetal. 2015). Although heavy metals can occur in the marine environmentfrom
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natural processes, in nearshore waters they are mostly a result ofanthropogenic sources
(e.g., wastewater, antifouling and anticorrosive paints from marine vessels and structures,
land filling and dredging for coastal expansion, maritime activities, inorganicand organic
pollutants, crude oil pollution, shipping processes, industrial discharge, agricultural
activities) and are found near cities, ports, and industrial developments.

The effects of copper on corals include physiological impairment, impaired photosynthesis,
bleaching, reduced growth, and DNA damage (Bielmyer etal. 2010, Schwarzetal. 2013).
Effects to fertilization, larval development, larval swimming behavior, metamorphosis, and
larval survival have alsobeen documented (Rumbold and Snedaker 1997, Negriand
Hoogenboom 2011, Kwokand Ang 2013, Puisay etal. 2015, Reichelt-Brushett and Hudspith
2016). Toxicity of copper was found to be higher when temperatures are elevated (Negri
and Hoogenboom 2011). Nickel and cobalt can also have negative effects on corals, such as
reduced growth and photosyntheticrates (Biscere etal. 2015), and reduced fertilization
success (Reichelt-Brushett and Hudspith2016). Chronic exposure of corals to higher levels
of iron may significantly reduce growth rates Ferrier-Pages etal. (2001). Further, iron
chloride has been found to cause oxidative DNA damage to coral larvae (Vijayavel et al.
2012).

Polycyclicaromatichydrocarbons (PAHs) are found in fossil fuels such as oil and coal and
can be produced by the incomplete combustion of organic matter. PAHs disperse through
non-point sources such asroad run-off, sewage, and deposition of particulate air pollution.
PAHs can also disperse from point sources such as oil spills and industrial sites. Studies
have found effects of oil pollution on coralsinclude growth impairments, mucus production,
and decreased reproduction,especially atincreased temperature (Kegleretal.2015).
Hydrocarbons have alsobeen found to affect early life stages of corals. Oil-contaminated
seawater reduced settlement of Orbicella faveolata and of Agaricia humilis and was more
severe than any direct or latent effects on survival (Hartmannetal. 2015). Natural gas
(water accommodated fraction) exposure resulted in abortion oflarvae during early
embryogenesis and early release oflarvae during late embryogenesis, with higher
concentrations of natural gas yielding higher adverseeffects (Villanueva etal. 2011). Oil,
dispersant,and a combination of oil and dispersant on significantly decreased settlement
and survival of Porites astreoides and O. faveolata larvae (Goodbody-Gringley etal. 2013).

Anthracene (a PAH used in dyes, wood preservatives, insecticides, and coating materials)
exposure toapparently healthy and diseased (Caribbean yellow band disease) fragments of
0. faveolata reduced activity of enzymes important for protection against environmental
stressorsin the diseased colonies (Montilla etal. 2016). The results indicated that diseased
tissues mightbe more vulnerableto the exposure to PAHs such as anthracene than
apparently healthy corals. PAH concentrations similarto those after an oil spill inhibited
metamorphosis of Acropora tenuis larvae and sensitivity increased when co-exposed to
“shallow reef” UV lightlevels (Negrietal.2016).

Pesticidesinclude herbicides, insecticides, and antifoulants used on vessels and other
marine structures.Pesticides can affect non-target marine organisms like corals and their
zooxanthellae. Diuron, an herbicide,decreased photosynthesisisolated zooxanthellae
(Shaw etal. 2012b).Irgarol, an additivein copper-based antifouling paints, significantly
reduced settlement in Porites hawaiiensis (Knutson etal. 2012). Porites astreoides larvae
exposed to two major mosquito pesticide ingredients,naled and permethrin, for 18-24
hours showed differential responses. Concentrations of 2.96 pg/L or greater of naled
significantly reduced larvalsurvivorship. However, reducedlarval survivorship was not
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detected in exposure of up to 6.0 pg/L of permethrin. Larval settlement, post-settlement
survival, and zooxanthellae density were notimpacted by any treatment (Ross etal. 2015).

Benzophenone-2 (BP-2)isachemical additive to personal care products (e.g., shampoo,
body lotions, soap, detergents), product coatings (oil-based paints, polyurethanes), acrylic
adhesives, and plastics that protects against damage from ultravioletlight.Itisreleased into
the ocean through municipal and boat/shipwastewaterdischarges, landfill leachates,
residential septicfields, and unmanaged cesspits. BP-2 is a known endocrine disruptor and
a DNA mutagen, and its effects are worse in the light. [t caused deformation of Stylophora
pistillatalarvae changing them from a motile planktonic state toa deformed sessile
condition atlow concentrations. It also caused increasing larval bleaching with increasing
concentration (Downs etal. 2014). Benzophenone-3 (BP-3; oxybenzone) isaningredientin
sunscreen and personal care products (e.g., hair cleaningand styling products, cosmetics,
insectrepellent, soaps) that protects againstdamage from ultravioletlight. It enters the
marine environmentthrough swimmers and municipal, residential,and boat/ship
wastewater discharges and can cause DNA mutations. Oxybenzone is a skeletal endocrine
disruptor, and it caused larvae of S. pistillata to encase themselves in their own skeleton.
Exposure to oxybenzone transformed S. pistillatalarvae from a motile state to a deformed,
sessile condition. Larvae exhibited an increasing rate of coral bleaching in response to
increasing concentrations of oxybenzone (Downs etal. 2016).

Polychlorinated biphenyls (PCBs) are environmentally stable, persistentorganic pollutants
thathave been used as heat exchange fluids in electrical transformers and capacitors, and as
additives in paint, carbonless copy paper, and plastics. They can be transported globally
through the atmosphere,water, and food web. A study of the effects of the PCB Aroclor
1254 on the scleractinian coral S. pistillata found no effects on coral survival,
photosynthesis, or growth; however, the exposure concentration and duration may alter the
expression of certain genesinvolved in important cellular functions (Chen etal. 2012).

Surfactants are used as detergentsand soaps, wetting agents, emulsifiers,foaming agents,
and dispersants. Linear alkylbenzene sulfonate (LAS) is one of the most common
surfactantsin use. Biodegradation of surfactants can occur within a few hours to several
days, but significant proportions of surfactants attach tosuspended solids and remain in the
environment. This sorption of surfactants onto suspended solids dependson environmental
factors such astemperature,salinity,or pH. Exposure of Pocilloporaverrucosa to LAS
resulted in tissue loss on fragments. The combined effects of LAS exposure with increased
temperature (+3°Cto31°C) resulted in greater tissue loss than LAS exposurealone (Kegler
etal. 2015).

The effects of contaminants on reef-building corals are exacerbated by plastics, including
microplastics, the impacts of which have greatly multiplied in recent years, prompting
several reviews (Huangetal. 2021, Akhtaretal. 2022, Pinheiroetal. 2023). Approximately
10 million tons of plastic waste was deposited in the oceansin 2015, alevel thatis expected
to double by 2025. Many of the areas with the highestlevels of plasticwaste production are
near Indo-Pacific corals reefs, although even remote reefs can be heavily impacted by
plastics (Akhtar etal. 2022, Pinheiro etal. 2023). Macroplasticdebris such as fishing debris
(e.g., ropes, lines, nets, traps, etc.), bags, wrappers, containers, and other itemsaccumulates
on coral reefs, resulting in structural damage to coral colonies and causing a variety of
problems such asincreasing disease transmission (Lamb et al. 2018). As macroplastics
erode, the densities of microplastics (i.e., plastic fragments <5 mm in diameter) are
skyrocketing on coral reefs. Due to their ubiquity, hydrophobicity, microscopicand
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durability, microplastics can serve as carriers for various associated chemical contaminants
(e.g., organicpollutants, heavy metals; Huangetal. 2021).

In summary, there are multiple chemical contaminants that prevent or impede successful
completion of all life history stages of the listed coral species Identifying contaminant levels
at which the conservation value of habitat for listed corals may be affected isinherently
complex and influenced by taxa, exposure duration, and other factors. In addition, these
impacts are exacerbated by various forms of plastic pollution including microplastics.

3.2.3. Artificial Substrates and Managed Areas Not Included

Artificial substrates are typically man-made or introduced substrates thatare not naturally
occurring to the area. Examplesinclude, but are not necessarily limited to, fixed and floating
structures, such as aids-to-navigation (AToNs), seawalls, wharves, boat ramps, bridge
supports, fishpond walls, pipes, wrecks, mooring balls, docks, and aquaculture cages. Only
natural substrates provide the quality and quantity of recruitment habitatnecessary for the
conservation of threatened corals. Artificial substrates are generally less functional than
natural substratesin terms of supporting healthy and diverse coral reefecosystems (USFWS
2004, Edwardsand Gomez 2007). Therefore, we conclude that existing artificial substrates
do not provide the essential featurenecessary for the conservation of the five listed corals
for which we are proposing to designate critical habitat.

Likewise, existing “managed areas” donot provide the essential feature. “Managed areas,”
for the purposes of this final rule, are specificareas where the substrate hasbeen
persistently disturbed by planned management authorized by local, state, or Federal
governmental entities at the time of critical habitat designation, and expectations are that
the areas will continue tobe periodically disturbed by such management.Examplesinclude,
butare not necessarily limitedto, all harbors and their entrance channels, navigation
channels, turning basins, and berthing areas that are periodically dredged or maintained.
These managed areas are not under consideration for critical habitat designation.

While artificial substrates and managed areas may temporarily provide hard substrate for
coral settlementand growth over short periods, the periodic nature of direct human
disturbance renders them poor environments for coral growth and survival over time.
Therefore, they donot provide the essential feature, nor are they essentialto the
conservation of the listed species. Existing artificial substrates and managedareas within
each of the 20 critical habitat units are described in section 3.4 below, and listed in
Appendix B tothisreport. The same does not apply toany proposed or planned artificial
substratesand managed areas, and their footprints are notincluded in section 3.4 below
nor in Appendix B.

3.3. Special Management Considerations

Specificareas within the geographical area occupiedby a species may be designated as
critical habitat only ifthey contain essential features that“may requirespecial management
considerations or protection” (16 U.S.C. 1532(5)(A)(i)(I1). Special management
considerations or protection are any “methods or procedures useful in protecting physical
or biological features for the conservation of listed species” (50 CFR 424.02). Only those
essential features that may need special management considerations or protection are
considered further. We may conduct this analysis of the potential need for special
management considerations or protection at the scale of all specificareas, but we may also
do so within each specificarea. We conducted our analysis at the scale of all specific areas
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due to the global nature ofthe threatsrelated to changing environmental conditions and
their effects on the essential feature.

The essential feature is particularly susceptible to impacts from human activity because of
therelatively shallow water depth range (<50 m) the coralsinhabit. The proximity of this
habitat to coastal areas subjects this feature toimpacts from multiple activitiesin American
Samoa, Guam, CNMI, PRIA, and NWH]I, including, but notlimited to, in-water and coastal
construction, dredging and disposal, water quality and discharges, fisherymanagement,
military activities, shipwreckand marine debrisremoval, scientificresearch and
monitoring, aquaculture, protected area management, and beachnourishmentand
shoreline protection (AppendixC). Further, the global oceans are being impacted by
changing environmental conditions from greenhouse gas emissions, particularly the
tropical oceans in which the listed corals occur (NMFS 2014, 2021). The impacts from these
activities, combined with those from naturalfactors (e.g., major storm events), significantly
affect habitat for all life stages for these threatened corals. We conclude that the essential
feature is currently and will likely continue to be negatively impacted by some or all of
these factors.

Greenhouse gas emissions (e.g., fossil fuel combustion) lead to changing environmental
conditions and ocean acidification. These activities adversely affect the essential feature by
increasing sea surface temperatureand decreasing the aragonite saturation state.Coastal
and in-water construction, channel dredging, and beachnourishmentactivities can directly
remove the essential feature by dredging it or by depositing sediments on it, making it
unavailable for settlement and recruitment of coral larvae or fragments. These same
activities can impact the essential feature by creating turbidity during operations.
Stormwater run-off, wastewaterand sewage outflow discharges, and point and non-point
source pollutant discharges can adversely impact the essentialfeature by allowing nutrients
and sediments from point and non-point sources, includingsewage, stormwater and
agricultural runoff, river discharge, and groundwater, to alter the natural levels in the water
column. The same activities can also adversely affect the essential feature by increasing the
growth rates of macroalgae, allowing themto preempt available recruitmenthabitat.
Fishing can adversely affect the essential feature by reducing thenumber of herbivorous
fishesavailable to control the growth of macroalgae on the substrate.

Based on the above, we determined that the essential feature may require special
management considerations or protection generally throughoutthe species’ ranges,
because threats tothis feature exist withinthese areas.

3.4. Specific Areas Within the
Geographical Areas Occupied by the
Species

The definition of critical habitat further instructs us toidentify specificareas on which are
found the PBFs essential tothe species’ conservation. Our regulations state thatcritical
habitat will be defined by specificlimits using reference points and lines on standard
topographic maps ofthe area, and referencing each area by the State, county, or other local
governmental unitin which itislocated (50 CFR 424.12(c)). Our regulations also state that
when several habitats, each satisfying requirements for designation as critical habitat, are
located in proximity to one another, an inclusive area may be designatedas critical habitat
(50 CFR424.12(d)).
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Insection 3.1, we identified marinehabitat around 20 U.S. islands thatwere withinthe
occupied area for atleast one of the five listed coral species at the time of their listing in
2014 aswell as their depth ranges (Table 2), which are referred to as critical habitatunits.
Insection 3.2, we defined the essential feature of critical habitat for the listed coral species
as acomposite of specifichabitat characteristics, includingboth suitable substrate (i.e.,
consolidated hard substrate with crevices and holesbutlow sedimentand algae) and
suitable water quality (i.e., appropriate seawatertemperature,aragonite saturation state,
nutrients, and water clarity/turbidity butlow contaminants). In Section 3.3, we determined
that the essential feature may require special management considerations or protection.
The nextstep is to delineate specificareas withineach unitand depth range where the
essential feature is found, which is done in this section.

Comprehensive, detailed substrate information is available throughout the 20 units from
PIFSC’s comprehensive coral reef monitoring reports (Brainard atal. 2008,2012,2019) and
substrate maps (PIFSC 2021), the National Centers for Coastal Ocean Sciences’ (NCCOS)
Benthic HabitatAtlases and reports (NCCOS 2003, 2005,2010, Kendall and Poti2011), and
the PacificIslands Benthic Habitat Mapping Center’s maps and data (PIBHMC 2021).
Substrate characteristics such as geomorphological structure (e.g., spur-and-groove,
aggregatereef, etc.) are generally stablefor long periods of time, thus older information is
likely still accurate. In contrast, water quality information is not widely available
throughout the 20 units,and when itis available, it may be quickly outdated.Also,
information on listed species’ distributions and biological cover could potentially be used as
surrogates for the essential feature, but they both can fluctuate over short time periods,
thus these types of information may alsobe quickly outdated. Therefore, substrate
information was primarily used to delineatethe specificareas, although water quality
information was alsoused to refine delineations of the specificareas, as described below.

Specificareas were delineated in four steps: (1) General information was used to delineate
soft vs. hard substrates,leaving only hard substrate areas; (2) for the hard substrate areas
identified in Step 1, specific substrate information was used to delineate unsuitable vs.
suitable hard substrates,leaving only the latter; (3) for the suitable hard substrateareas
identified in Step 2, we used water quality information to further delineate suitable vs.
unsuitable areas;and (4) from the suitable areas identifiedin Steps 1-3, we removed any
overlapping artificial substrates and managed areas. The four steps were implemented for
each of the 20 units as follows:

1. ForStep 1, we used comprehensive hard-soft substrate maps developed by PIFSC
(PIFSC2021)todelineate soft vs. hard substrates, leavingonly hard substrate areas
within the combined depth ranges of all listed species in each unit for 18 of the 20
units. For Wake Atoll, we used the substrate map from PIBHMC (2021). For French
Frigate Shoals, we used the geomorphological structurecomponent of the maps
developed by NCCOS (2003).

2. ForStep 2, we started with the hard substrate areas identifiedin Step 1, then
distinguished unsuitable vs. suitable hard substrates. Many hard substrates are
unsuitable because: (1) highly-fluctuatingphysical conditions cause extreme
changes in water quality (e.g., shallow pavement and rubble on reefflats,
rock/boulder in the intertidal zone); (2) water motion continuously mobilizes
sediment (e.g., pavementwith sand channels) or unstable substrate (e.g., rubble); or
(3) flat, low-reliefareas provide poor settlement and growth habitat (e.g.,
pavement). Removal of these areas left suitable hard substrates, includingspur-and-
groove, individual patch reef, aggregatereef, aggregated patchreef, scattered
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coral/rock, and subtidal rock/boulder. For this step, primary information sources
were Brainard atal. (2008,2012,2019), Kendall and Poti (2011), NCCOS (2003,
2005,2010),PIBHMC (2021), PIFSC (2021), the detailed publiccomment letters
from the Territories (ASDMWR 2021, CNMIDLNR 2021, CNMI Governor 2024,
Guam DOAG 2021), and the American Samoa, Guam, CNMI, PRIA, and NWHI
chaptersin Waddell and Clarke (2008). Additional sources for individual units are
cited in the unit sections below.

3. ForStep 3, starting with the suitable hard substrate areasidentifiedin Step 2, we
used water quality information to further delineate suitable vs. unsuitableareas.
Some of the areasidentified in Step 2 are chronically subject to pollution such as
excessive nutrients, excessive sediment, contaminants, or other water quality
problems, making them unsuitable. Generally, such areas occur in enclosed lagoons
and inner harbors where there is high runoffand limited water circulation. Outside
of such areas, pointand non-point sources of pollution generally do not overlap with
suitable hard substrates because wastewater outfalls are located on soft substrates
beyond the reefslopes, and stormwater and freshwater discharge occurs primarily
on soft substrates (sand or mud) or unsuitable hard substrates (pavement or
rubble) along or near shorelines. For this step, primary information sources were
Brainard atal.(2008,2012,2019), EPA (2021a-f), the detailed publiccomment
letters from the Territories (ASDMWR 2021,2024,CNMIDLNR 2021, CNMI
Governor 2024, Guam DOAG 2021, 2024), Territory water quality assessments (AS
EPA2020,CNMIBECQ2018,2020), and sources for individual units cited in the unit
sections below.

4. ForStep4, from the suitable areasidentified via the above three steps, we removed
any artificial substrates and managed areas, becausethey donot provide the
essential feature, as explained in section 3.2.3 above. This only applies to existing
artificial substratesand managedareas, not proposed or planned artificial
substratesand managed areas.

Theresulting specificareas are where we consider the essential feature to currently be
distributed within each islandunit and depth range, based on the best available
information. However, on smaller spatial scales, there are likely locations withinthe specific
areasthatlackthe essential feature, and the exactlocations with and without the essential
feature are likely to change somewhat over time in response to changing conditions. Thus,
the specificareas described below are intendedto delineate areas containing the essential
feature, rather than areas made up completely and permanently of the essential feature.

The following subsections describe the application of our four-step process to determine
the specificareas containing the essential feature for each of the 20 units. These specific
areas are subject tothe 4(a)(3) and 4(b)(2) analyses described laterin this report. The unit
names and order are based on Table 2 above. In addition, two topics important toall
specificareas are addressed at the end of this section: (1) Specific area delineation vs.
incremental impacts; and (2) specificareas and environmental changeimpacts.

3.4.1. Tutuila and Offshore Banks
This unitincludesthe nearshore waters of Tutuila Island, the adjacentsmall island of
Aunu'uIsland, and offshore banks. The unit has aland area of 142 km? (55 mi?), more than
the other five islandsin the Territory combined. Tutuilais a highly eroded, volcanic
remnant. Its coral reefs consist mainly of well-developed fringing reefs, typicallymade up of
a backreef(i.e., pools, lagoons, channels, and reefflats of 0-2 m depth between the beach
and the reefcrest) and a forereef (i.e., reefslope) descending to 20 or 30 m of depth where
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it reachesabroad shelf (Brainard etal. 2008, Waddell and Clarke 2008). The shelf continues
for several kilometers and toa depth of 100-200 m, with the outer edge consisting ofa ring
of banks, some of which rise to <50 m of depth (Montgomeryetal. 2019, Toonen and
Montgomery 2018, Wright etal. 2012). This unit does not include South Bank, a sunken
atoll about 60 km south of Tutuila.

Tutuila and Offshore Banks (not including South Bank) is within the occupied areas for all
five of the listed coral species being considered for critical habitat designation, whichhave a
combined depth range of 0-50 m in this unit (Table 2). In the 2020 proposed coral critical
habitatrule, this unitincluded South Bank, whichhasa minimum depth ofapproximately
25 m. However, as explained in the Records Document (AppendixA), South Bankdoes not
provide the essential feature of critical habitat for any listed coral species, thusitis not
considered further. The specificareas containing the essential feature were identified on
Tutuila and its offshore banks via the following four steps, based on the bestavailable
information (NCCOS 2005, Brainard etal. 2008, Waddell and Clarke 2008, NOAA CRCP
2009a,Kendall and Poti 2011, NOAAONMS 2012, Wrightetal. 2012, Heenanetal. 2014,
McCoy et al.2016,2017, Polidoroetal. 2017, McCoy et al. 2018b, Toonen and Montgomery
2018, Mason and Whitall 2019, NOAA CRCP 2018a, Montgomery etal. 2019,AS EPA 2020,
ASDMWR 2021,EPA 2021a,b, PIBHMC 2021, and PIFSC 2021):

1. ForStep 1, we distinguished soft vs. hard substrates from 0 to 50 m of depth using
the PIFSC substrate map for Tutuila (PIFSC 2021). Extensive areas of soft substrate
occur within this depth range around Tutuila, includingPala Lagoon, shallows
adjacenttosandy or silty beaches and coves, sandy or muddy areas within large
bays (e.g., Pago Pago, Vatia, etc.), and extensive sandy areas on the shelfat the
bottom of reef slopes.

2. ForStep 2, we started with all hard substrates identified in Step 1, then removed
those thatare unsuitable, including all pavementand rubble. Large proportions of
hard substrates within very shallow (e.g., many reefflats) and very deep (e.g., much
of the shelf at the bottom of reef slopes) areas are unsuitable, as they consist of
pavementand rubble. Removal of these unsuitable areas left only spur-and-groove,
individual patch reef, aggregate reef, aggregated patch reef, scattered coral /rock,
and subtidal rock/boulder, all of which provide potentially suitable hard substrate.
The Kendall and Poti substrate categories of “sand w/ scattered coral /rock” and
“pavement w/ patch reefs” are notincluded because they consist primarily of
unsuitable substrates. The hard substrateswere delineated using information
provided in NCCOS (2005), Brainard et al. (2008), Kendall and Poti (2011),and AS
DMWR (2021). Of these, Kendall and Poti’s (2011) Appendix B (Shorelineto shelf
edge benthicmaps of Tutuila, American Samoa) was the primary source, as it
provides detailed benthic geomorphological structure maps from 0 to 90 m depth
for this entire unit.

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas. Some of the suitable hard substrate areasidentifiedin Step 2 are
chronically subject to high turbidity and contaminants, including the aggregate
patch reefwithin the mouth of Pala Lagoon, the boulder/rockinside Pala Lagoon,
and the boulder/rockalonginner Pago Pago Harbor (NCCOS 2005, Brainard et al.
2008, Polidoroetal. 2017, Mason and Whitall 2019, and AS EPA 2020). Thus, these
areasare not considered for coral critical habitat. Outside of these areas, point and
non-point sources of pollution generally do not overlap with suitable hard
substrates because Tutuila’s wastewater outfalls are located on soft substrates
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beyond the reefslopes (EPA 2021b), and stormwaterand freshwater discharge
occurs primarily ontosand, mud, pavement or rubble at stream mouths, beaches,
andreefflats (NCCOS 2005, ASEPA 2020, EPA 2021a).

4. For Step 4, from the suitable areas identified via the above three steps, we removed
all artificial substrates and managedareas on Tutuila (listed in Appendix B) from
consideration for coral critical habitat. These include any suitable hard substrates
identified in Step 2 that occur within managed areas. For example, the entrance
channels for the Aunu'u and Auasi Small Boat Harbors include some suitablehard
substrates, but theseand any other such suitable hard substrates within managed
areasin thisunit were removed from coral critical habitat.

Insummary, the suitableareas between 0 and 50 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of this report, and asummary table and maps
are provided in Section 6.

3.4.2. Ofu-Olosega

Ofu and Olosega Islands are small, twin volcanicislands separated by a gap of only about 75
m with a collective land area of 13 km? (5 mi%) and surrounded by fringing coral reefs. The
two islands are connected by a bridge and are treated as a single unit (Ofu-Olosega). This
unitis located in the Manu'a Islands, approximately 100km east of Tutuila [sland. Ta'u
Island, the third island of the Manu'a group, is located approximately 10 km to the southeast
of Ofu-Olosega (Brainard et al. 2008, Waddelland Clarke 2008).

Ofu-Olosegais within the occupied areas for three listed species being considered for
critical habitat designation (A. globiceps, A. retusa, and I. crateriformis), all of which have
depthranges of 0-20 m in this unit (Table 2). The specificareas containing the essential
feature were identified on Ofu-Olosega via the following four steps, based on the best
available information (NCCOS 2005, Brainard et al. 2008, Waddelland Clarke 2008, NOAA
CRCP2009a,Heenanetal. 2014, McCoyetal.2016,2017, McCoy etal.2018b, NOAA CRCP
2018a,ASDMWR 2021,EPA2021a,b, PIBHMC 2021, and PIFSC 2021):

1. ForStep 1, we distinguished soft vs. hard substrates from 0 to 20 m of depth using
the PIFSC substrate map for Ofu-Olosega (PIFSC 2021). In this unit, soft substrate
areas are limited toa few small sand patches.

2. ForStep 2, we started with the hard substrates identifiedin Step 1, then removed
those thatare unsuitable, including all pavementand rubble. Pavement includes
many reefflats as well as some deeper areas. Removal ofthese unsuitable areas left
only spur-and-groove, individual patchreef, aggregate reef, aggregated patch reef,
scattered coral /rock, and subtidal rock/boulder, all of which provide potentially
suitable hard substrate. The hard substrates were delineated using information
provided in NCCOS (2005), Brainard et al. (2008),and ASDMWR (2021).

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas (Brainardetal. 2008, Heenanet al. 2014, McCoy etal. 2016,2017,
2018b,ASEPA2020,EPA 2021a,b,). However, none of the available information
indicated thatany ofthe areas identified in Step 2 are unsuitable.

4. For Step 4, from the suitable areas identified via the above three steps, we removed
all artificial substrates and managedareas on Ofu-Olosega (listed in AppendixB)
from consideration for coral critical habitat. In this unit, the only major managed

38


https://2021).In

areais Ofu Small Boat Harbor and its entrance channel, butit contains nosuitable
hard substrates.

Insummary, the suitableareas between 0 and 20 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of thisreport, and a summary table and maps
are provided in Section 6.

3.4.3. Ta'u

Ta'u Island is the easternmost member of the Manu'a Island group, with aland area of 45
km? (17 mi2). Intermediate in size between Tutuila and Ofu-Olosega, Ta'u is also volcanic,
butyounger and less eroded. Fringing reefs are most developed along the northwest and
southeast coasts, butlimited or absent elsewhere (Brainardetal. 2008, Waddell and Clarke
2008).

Ta'u is within the occupied areas for three listed species being considered for critical
habitat designation (A. globiceps, A. retusa, and I. crateriformis), all of which have depth
ranges of 0-20 m in this unit (Table 2). The specificareas containing the essential feature
were identified on Ta'u via the following four steps, based on the best available information
(NPSA1997,NCCOS 2005, Brainardetal. 2008, Waddelland Clarke 2008, NOAA CRCP
2009a,Heenanetal. 2014, McCoyetal.2016,2017,2018b, NOAA CRCP 2018a, AS EPA
2020,ASDMWR 2021,EPA2021a,b, PIBHMC 2021, PIFSC 2021):

1. ForStep 1, we distinguished soft vs. hard substrates from 0 to 20 m of depth using
the PIFSC substrate map for Ta'u (PIFSC 2021). However, in this unit, there are very
few soft substrate areas at these depths.

2. ForStep 2, we started with the hard substratesidentifiedin Step 1, then removed
those thatare unsuitable, including all pavementand rubble. Pavement includes
many reefflats as well as some deeper areas. Removal of these unsuitable areas left
only spur-and-groove, individual patchreef, aggregate reef, aggregated patch reef,
scattered coral /rock, and subtidal rock/boulder, all of which provide potentially
suitable hard substrate. The hard substrates were delineated using information
provided in NCCOS (2005), Brainard et al. (2008),and ASDMWR (2021).

3. ForStep 3, we reviewed water quality information to further delineate suitable vs.
unsuitable areas (Brainardetal. 2008, Heenanetal. 2014, McCoy etal. 2016,2017,
2018b,ASEPA 2020,EPA 2021a,b). However, none of the available information
indicated thatany ofthe areas identified in Step 2 are unsuitable.

4. For Step 4, from the suitable areasidentified via the above three steps, we removed
all artificial substrates and managedareas on Ta'u (listed in Appendix B) from
consideration for coral critical habitat. These include any suitable hard substrates
identified in Step 2 that occur within managed areas. For example, the entrance
channelstoTa'u and Faleasao Harbors include some suitable hard substrates,but
these and any other such suitable hard substrates within managed areas in this unit
were removed from coral critical habitat.

Insummary, the suitableareas between 0 and 20 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareasare subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of thisreport, and a summary table and maps
are provided in Section 6.
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3.4.4. Rose Atoll

The uninhabited Rose Atoll islocated at the far eastern end of the Samoan Archipelago,
approximately 300 km east of Tutuila Island. In contrast to the high, volcanicislands of
Tutuila and the Manu'a group, Rose is a typical atoll consisting of a barrier reefenclosing a
lagoon, and a very small emergentland area (<1 km?). The forereefaround the outside of
the atoll drops steeply into deep water (toat least 3,000 m), while the nearly enclosed
lagoon consists of a shallow shelfcomposed of patch reefs interspersed with arubbleflat,
and a sandy lagoon floor with scattered pinnacles rising up tonear the surface (Brainard et
al. 2008, Waddell and Clarke 2008, USFWS 2014). The atoll, its lagoon, and surrounding
watersareincluded in the Rose Atoll National Marine Monument, which is managedby
USFWS and described in its Comprehensive Conservation Plan (USFWS 2014).

Rose Atoll is within the occupied areas for two of the five listed coral species being
considered for critical habitat designation (A. globiceps and A. retusa), within a combined
depthrange of 0-20 m (Table 2). The specificareas containing the essential feature were
identified on Rose Atoll via the following four steps, based on the best available information
(NCCOS 2005, Brainard etal. 2008, Waddelland Clarke 2008, NOAA CRCP 2009a, Heenan et
al.2014,USFWS 2014, McCoyetal.2016,2017,2018b, NOAACRCP 2018a, PIBHMC 2021,
PIFSC2021,USFWS 2021):

1.

For Step 1, we distinguished soft vs. hard substrates from 0 to 20 m of depth using
the PIFSC substrate map for Rose Atoll (PIFSC 2021), and the benthic map provided
in USFWS (2014). The soft substrates within this depthrange are primarilywithin
the central portion of the lagoon.

For Step 2, we started with the hard substrates identifiedin Step 1, then removed
those thatare unsuitable, including all pavementand rubble. Pavement includes
many reefflats as well as some deeper areas. Removal of these unsuitable areas left
only spur-and-groove, aggregate reef, aggregated patch reef, and scattered
coral/rock, all of which provide potentially suitable hard substrate. The hard
substrates were delineated using information provided in NCCOS (2005), Brainard
etal. (2008),and USFWS (2014).

For Step 3, we reviewed water quality information to further delineate suitable vs.
unsuitable areas (Brainardetal. 2008, Heenanetal. 2014, USFWS 2014, McCoy et al.
2016,2017,2018b). However, none of the available information indicated that any
of the areasidentified in Step 2 are unsuitable.

Step 4 was not necessary for this unit because there are noartificial substrates or
managed areas on Rose Atoll (Appendix B).

Insummary, the suitableareas between 0 and 20 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of thisreport, and a summary table and maps
are provided in Section 6.

3.4.5. Swains

Swains Island is the northernmostislandin American Samoa, situated approximately 350
km north of Tutuila. Geologically, itis part of the Tokelau archipelagorather than the
Samoan archipelago. Swains is approximately 2.4 km in diameter, containing a 2.6 km2ring
of highly vegetated sand and coral rising no more than 6 m above sealevel, with arain-fed
lagoon of brackish water that is cut off from the ocean (Brainard etal. 2008).

40


https://Island.In

Swains is within the occupied area for one of the five listed coral species being considered
for critical habitat designation (A. retusa) within a depth range of 0-20 m (Table 2). Unlike
most of the other units being considered for coral critical habitat, PIFSC (2021) does not
have a substrate map for Swains. However, a detailed benthichabitat map of Swains is
provided in NCCOS (2005). The specificareas containing the essential feature were
identified on Swains via the following four steps, based on the best available information
(NCCOS 2005, Brainard etal. 2008, Waddelland Clarke 2008, Heenanetal. 2015, McCoy et
al.2016,2017,2018a, PIBHMC 2021):

1. ForStep 1, wereviewed the available Swains substrate map (NCCOS 2005), which is
for 0 to approximately 20 m of depth. Since there are no soft substrates shown on
the Swains map (NCCOS 2005) and the depth range of A. globiceps on Swainsis 0-20
m (Table 2),no areas were eliminated from consideration before moving on to Step
2.

2. ForStep 2, we started with the hard substrates identifiedin Step 1, then removed
those that are unsuitable, including all pavementand rubble. Pavement includes
many reefflats as well as some deeper areas. Removal of these unsuitable areas left
only spur-and-groove, which provides potentially suitable hard substrate (NCCOS
2005).

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas (Brainard etal. 2008, Waddell and Clarke 2008, Heenanetal. 2014,
McCoy et al.2016,2017,2018b). However, none ofthe available information
indicated thatany ofthe areas identified in Step 2 are unsuitable.

4. ForStep 4, all artificial substrates and managedareas are removed. However, there
are no artificial substrates or managedareas on Swains (AppendixB).

Insummary, the suitableareas between 0 and 20 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of thisreport,and a summary table and maps
are provided in Section 6.

3.4.6. Guam

This unitincludesthe nearshore waters of Guam, the largestisland in Micronesia. Guamhas
aland area of 544 km2 (210 mi2) and a shoreline 244 km long, and islocated at the southern
end of the Mariana Archipelago. Apra Harbor on the central west coast of Guam is one of the
largest harborsin the western Pacific. The geology of Guam isunique in the Mariana
Archipelagobecause the northern halfis uplifted limestone but the southern halfis of
volcanic origin and highly susceptible to erosion (Brainard etal. 2012). Most of Guam’s
coral reefsare fringing reefs, which extend around much ofthe island, but there are also
patchreefs,abarrier reefon the south side of the island, and offshore banks (Waddell and
Clarke 2008).

Guam is within the occupied area for one of the five listed coral species being considered for
critical habitat designation (A. globiceps) within a depth range of 0-12 m (Table 2). In the
2020 coral critical habitatrule, this unitincluded three offshore banks: Santa Rosa Reef (46
km to the southwest with aminimumdepth of 8 m), Galvez Bank (22 km to the southwest
with aminimum depth of 25 m), and 11-mile Reef (17 km to the west with a minimum
depth of 20 m). However, as explained in the Records Document (AppendixA), neither A.
globiceps or any other listed coral is likely to occur on any of the offshore banks, thus they
are not considered further. The specificareas containing theessential feature were
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identified on Guam via the following four steps, based on the best available information
(Burdick2005,NCCOS 2005, Waddell and Clarke 2008, NOAACRCP 2009b, USFWS 2009,
Brainardetal.2012,Heenanetal. 2015, Maynard etal. 2017, McCoy etal. 2018a, NOAA
CRCP2018b, Raymundoetal. 2018, DON 2019a, Nelson etal. 2019, EPA 2021c,d, Guam
DOAG 2021, PIBHMC 2021, PIFSC 2021):

1. ForStep 1, wedistinguished soft vs. hard substrates from 0 to 12 m of depth using
the PIFSC substrate map for Guam (PIFSC 2021). Extensive areas of soft substrate
occur within this depth range around Guam, including the shallows adjacent to
sandy or muddybeaches and coves, large sand patchesand banks, and other areas.

2. ForStep 2, we started with the hard substrates identifiedin Step 1, then removed
those that are unsuitable, including all pavementand rubble. Pavement includes
many reefflats as well as some deeper areas. Removal ofthese unsuitable areas left
only spur-and-groove, individual patchreef, aggregate reef, aggregated patch reef,
scattered coral /rock, and subtidal rock/boulder, all of which provide potentially
suitable hard substrate. The hard substrates were delineated using information
provided in Burdick (2005), NCCOS (2005), Brainard etal. (2012), Raymundo et al.
(2018),DON (2019a), and Guam DOAG (2021).

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas (Heenanetal. 2015, McCoy etal. 2018a, DON 2019a, Nelson et al.
2019,EPA 2021c,d, Guam DOAG 2021). Some ofthe suitable hard substrate areas
identified in Step 2 are chronically subject to high turbidity and contaminants, such
as theindividual patch reef, aggregatereef, and scatteredrock/coral within inner
ApraHarbor (NCCOS 2005, DON 20193, Nelson etal. 2019). Thus, these areas are
not considered for coral critical habitat. Outside of these areas, point and non-point
sources of pollution generally donot overlap with suitable hard substrates because
Guam’s wastewater outfalls are located on soft substrates beyond the reefslopes
(EPA 2021d), and stormwater and freshwater discharge occurs primarily ontosand,
mud, pavement or rubble at stream mouths, beaches, and reefflats (NCCOS 2005,
EPA2021¢).

4. ForStep4, from the suitable areasidentified via the above three steps, we removed
all artificial substrates and managedareas on Guam (listed in Appendix B) from
consideration for coral critical habitat. These include any suitable hard substrates
identified in Step 2 that occur within managed areas. For example, the entrance
channel toAgat Harbor includes some suitable hard substrates, but these and any
other such suitable hard substrates within managed areas in this unit were removed
from coral critical habitat.

Insummary, the suitableareas between 0 and 12 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareasare subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of thisreport, and a summary table and map
are provided in Section 6.

3.4.7. Rota

Rotais the southernmost of CNMI’s 14 islands, with aland area of 85 km2 (33 miZ). Rota,
like the neighboringislands of Guam, Aguijan, Tinian, and Saipan,is composed of a series of
coralline limestone terraces thatlie on top of a volcanic core. Most of Rota’s coastline is
surrounded by fringing reefs with narrow reefflats, and limestone cliffsand benches that
drop abruptly intothe sea (Waddell and Clarke 2008, Brainardetal. 2012).
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Rotais within the occupied area for one of the five listed coral species being considered for
critical habitat designation (A. globiceps) within a depth range of 0-12 m (Table 2). The
specificareas containing the essential feature were identified on Rota via the following four
steps, based on the best available information (NCCOS 2005, Waddell and Clarke 2008,
Brainard etal.2012,Heenanetal. 2015, CNMI BECQ 2018,McCoy etal. 2018a, NOAA CRCP
2018c,CNMIDLNR 2021,EPA 2021e,f, PIBHMC 2021, PIFSC2021):

1. ForStep 1, we distinguished soft vs. hard substrates from 0 to 12 m of depth using
the PIFSC substrate map for Rota (PIFSC 2021). In this unit, soft substrate areas
consist of scattered sand patches.

2. ForStep 2, we started with the hard substrates identifiedin Step 1, then removed
those thatare unsuitable, including all pavementand rubble. Pavement includes
many reefflats as well as some deeper areas. Removal ofthese unsuitable areas left
only spur-and-groove, aggregate reef, aggregated patch reef, and subtidal
rock/boulder, all of which provide potentially suitablehard substrate. The hard
substrates were delineated using information provided in NCCOS (2005), Brainard
etal. (2012),and CNMIDLNR (2021).

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas (Brainardetal. 2012, Heenanetal. 2015, CNMI BECQ 2018,2020,
McCoy et al.2018a, CNMIDLNR 2021,EPA 2021e,f)). The suitable hard substrate
areasidentified in Step 2 near the West Harbor and East Harbor are likely tobe
periodically subject to high turbidity and potentially contaminants, which is why
they have been designated as Class A degraded waters (CNMI BECQ 2020). Thus,
these areas are not considered for coral critical habitat.

4. For Step 4, from the suitable areasidentified via the above three steps, we removed
all artificial substrates and managedareas on Rota (listed in Appendix B) from
consideration for coral critical habitat. These include any suitable hard substrates
identified in Step 2 that occur within managed areas. For example, the entrance
channel to Rota West Harbor includes some suitable hard substrate, but this and any
other such suitable hard substrates within managed areas in this unit were removed
from coral critical habitat, ifthey had not already been removed in Step 3.

Insummary, the suitableareasbetween 0 and 12 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of thisreport, and a summary table and map
are provided in Section 6.

3.4.8. Aguijan

The uninhabited Aguijan Island is located just south of Tinian, and has a land area of 7 km?
(2.7 mi2). Aguijan’s coastline consists entirely of limestone cliffsand benches that drop
abruptlyintothe sea. An extensive shallow area of hard substrate occurs to the southwest
of theisland (Brainard etal. 2012, Waddelland Clarke 2008).

Aguijan is within the occupied area for one of the five listed coral species being considered
for critical habitat designation (A. globiceps) within a depth range of 0-12 m (Table 2). The
specificareas containing the essential featurewere identified on Aguijan via the following
four steps, based on the best available information (NCCOS 2005, Waddell and Clarke 2008,
Brainardetal. 2012, Heenanetal. 2015, McCoy etal.2018a, NOAA CRCP 2018c, CNMI DLNR
2021,PIBHMC2021,PIFSC2021):
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1. ForStep 1, wedistinguished soft vs. hard substrates from 0 to 12 m of depth using
the PIFSC substrate map for Aguijan (PIFSC 2021). In this unit, soft substrate areas
are limited toa few small sand patches.

2. ForStep 2, we started with the hard substrates identifiedin Step 1, then removed
those thatare unsuitable. In this unit,unsuitablehard substrates are made up
entirely of pavement. Removal of these unsuitable areasleft only spur-and-groove
and aggregated patch reef. The hard substrateswere delineated using information
provided in NCCOS (2005), Brainard etal. (2012),and CNMIDLNR (2021).

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas (Brainardetal. 2012, Heenanetal. 2015, McCoy et al. 2018a, CNMI
DLNR 2021). However, none of the available information indicated thatany of the
areasidentified in Step 2 are unsuitable.

4. Step4 was notnecessary for this unitbecause there are noartificial substrates or
managed areas on Aguijan (Appendix B).

In summary, the suitableareasbetween 0 and 12 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of thisreport, and a summary table and map
are provided in Section 6.

3.4.9. Tinian

Tinian s the third largest of CNMI’s 14 islands, with aland area of 101 km? (39 mi2).
Tinian’s coastline includes some fringing reefs with narrow reefflats butis mostly made up
of limestone cliffs and benches that drop abruptly into the sea. Tatsumi Reeflies
approximately 2 km to the southeast of Tinian with a minimum depth of 6 m (Waddell and
Clarke 2008, Brainardetal.2012).

Tinian is within the occupied area for one of the five listed coral species being considered
for critical habitat designation (A. globiceps) within a depth range of 0-12 m (Table 2).In
the 2020 proposed coral critical habitatrule, this unitincluded Tatsumi Reef. However, as
noted in the Records Document (Appendix A), TatsumiReef does not provide the essential
feature of critical habitat for any listed coral species because itis made up entirely offlat,
low-reliefsubstrate, thusitis not considered further. The specificareas containing the
essential feature were identified on Tinian via the following four steps, based on the best
available information (NCCOS 2005, Waddell and Clarke 2008, Brainardetal. 2012, Tetra
Tech 2014, Heenanetal. 2015, Maynardetal. 2015, CNMI BECQ 2018,Maynard etal. 2018,
McCoy et al.2018a, NOAA CRCP 2018¢,DON 20193, CNMIDLNR 2021, EPA 2021e,f,
PIBHMC 2021, PIFSC 2021):

1. ForStep 1, we distinguished soft vs. hard substrates from 0 to 12 m of depth using
the PIFSC substrate map for Tinian (PIFSC 2021). In this unit, soft substrate areas
consist of scattered sand patches.

2. ForStep 2, we started with the hard substrates identifiedin Step 1, then removed
those thatare unsuitable, including all pavementand rubble. Pavement includes
many reefflats as well as some deeper areas. Removal of these unsuitable areas left
only spur-and-groove, aggregate reef, and aggregated patch reef. The hard
substrates were delineated using information provided in NCCOS (2005), Brainard
etal. (2012), Tetra Tech (2014), DON (2019a),and CNMI DLNR (2021).

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas (Brainardetal. 2012, Tetra Tech 2014, Heenan etal. 2015, CNMI
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BECQ2018,2020,McCoyetal. 2018a, DON 2019a, CNMIDLNR2021, EPA 2021e,f).
The suitable hard substrate areas identified in Step 2 near Tinian Harbor are likely
to be periodically subject to high turbidity and potentially contaminants, which is
why they have been designated as Class A degraded waters (CNMI BECQ 2020).
Thus, these areas are not considered for coral critical habitat.

4. For Step 4, from the suitable areas identified via the above three steps, we removed
all artificial substrates and managedareas on Tinian (listed in Appendix B) from
consideration for coral critical habitat. These include any suitable hard substrates
identified in Step 2 that occur within managed areas. For example, the entrance
channel to Tinian Harbor includes some suitable hard substrate,but this and any
other such suitable hard substrates within managed areasin this unit were removed
from coral critical habitat, ifthey had not already been removed in Step 3.

Insummary, the suitableareasbetween 0 and 12 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of thisreport, and a summary table and map
are provided in Section 6.

3.4.10. Saipan

Saipanisthe second-largestisland in the Mariana archipelago (after Guam), hasaland area
of 119 km? (46 mi2), and ashoreline 75 km long. The island has the most diverse types of
coral reefsand associated habitats in CNMI, including a barrierreefenclosing alagoon along
most of the west side of the island, fringing reefs around much ofthe remainder of the
island, patch reefs,and alarge offshore bank (Waddell and Clarke 2008, Brainard et al.
2012).

Saipanis within the occupied area for one of the five listed coral species being considered
for critical habitat designation (A. globiceps) within a depth range of 0-12 m (Table 2).In
the 2020 proposed coral critical habitatrule, this unitincludedthe large offshore Garapan
Bankwest of Saipan. However, as explained in the Records Document (AppendixA), there
are no records of A. globiceps from Garapan Bank, and its shallowestpoint (20 m)is
deeperthan the depth range of A. globiceps in the Mariana Islands (0-12 m), thus Garapan
Bankis not considered from this point forward. The specific areas containing the essential
feature were identified on Saipan via the following four steps, based on the best available
information (NCCOS 2005, Houkand van Woesik 2008, Waddell and Clarke 2008, NOAA
CRCP2009c,Brainard etal.2012, Heenanetal. 2015, Maynard etal. 2015, CNMI BECQ
2018, Maynard etal.2018, McCoy et al. 2018a, NOAA CRCP 2018¢, CNMIDLNR 2021, EPA
2021e,f, PIBHMC 2021,PIFSC2021).

1. ForStep 1, wedistinguished soft vs. hard substrates from 0 to 12 m of depth using
the PIFSC substrate map for Saipan (PIFSC 2021). Extensive areas of soft substrate
occur within this depth range around Saipan, includingmuch of the substrate of
Saipan Lagoon, and other sand patches of various sizes.

2. ForStep 2, we started with the hard substrates identifiedin Step 1, then removed
those that are unsuitable, including all pavementand rubble. Pavement includes
many reefflats as well as some deeper areas. Removal of these unsuitable areas left
only spur-and-groove, individual patchreef, aggregate reef, aggregated patch reef,
scattered coral /rock, and subtidal rock/boulder, all of which provide potentially
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suitable hard substrate. The hard substrates were delineated using information
provided in NCCOS (2005), Brainard etal. (2012),and CNMI (DLNR 2021).

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas (Houkand van Woesik 2008, Brainardetal.2012, Heenan et al.
2015,CNMIBECQ 2018, McCoyetal.2018a, EPA 2021e,f). Some of the suitable hard
substrate areasidentified in Step 2 near the Puerto RicoIndustrial Area marine
waters are chronically subject to high turbidity and contaminants, which is why they
have been designated as Class A degraded waters (CNMI BECQ 2018,2020, CNMI
DLNR 2021).In addition, the suitable hard substrate areasidentifiedin Step 2 near
the outfall of the Agingan Wastewater Treatment Plantare alsolikely tobe
chronically subject to high turbidity and potentially contaminants,which is why
they have also been designatedas Class A degraded waters (CNMI BECQ 2020).
Thus, these areas are not considered for coral critical habitat. Outside of these areas,
pointand non-point sources of pollution generally do not overlap with suitable hard
substrates because Saipan’s wastewater outfalls are located on soft substrates that
are not in close proximity tosuitable hard substrates (CNMI BECQ 2018, EPA
2021f),and stormwater and freshwater discharge occurs primarily onto sand,
pavementor rubble at stream mouths, beaches, and reefflats (NCCOS 2005, EPA
2021e).

4. For Step 4, from the suitable areas identified via the above three steps, we removed
all artificial substrates and managedareas on Saipan (listed in AppendixB) from
consideration for coral critical habitat. These include any suitable hard substrates
identified in Step 2 that occur within managed areas. For example,a portion of the
outer navigation channel to Tanapag Harbor includes some suitablehard substrates,
butthese and any other such suitable hard substrates within managedareasin this
unit were removed from coral critical habitat.

Insummary, the suitableareasbetween 0 and 12 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of thisreport, and a summary table and map
are provided in Section 6.

3.4.11. Farallonde Medinilla

Farallon de Medinilla (FDM) is an uninhabitedisland approximately 80 km north of Saipan
controlled by the Department ofthe Navy (DON). The island is 2 km long and 0.5 km wide,
butonly 20 m wide where the northern and southern partsjoin. FDM hasbeen used by the
Navyas alive and inert firing range since 1971. The island is surrounded by cliffs, and its
nearshore waters consist almost entirely of rock and boulder hard substrates (DON 20194,
Waddell and Clarke 2008).

FDM is within the occupied area for one of the five listed coral species being considered for
critical habitat designation (A. globiceps) within a depth range of 0-12 m (Table 2). The
specificareas containing the essential featurewere identified on FDM via the following four
steps, based on the best available information (NCCOS 2005, Waddell and Clarke 2008,
Smith and Marx 2016, Carillietal. 2018, NOAA CRCP 2018c, DON 2019a,PIBHMC 2021,
PIFSC2021):

1. ForStep 1, we distinguished soft vs. hard substrates from 0 to 12 m of depth using
the PIFSC substrate map for FDM (PIFSC 2021). In this unit, soft substrate areas are
limited toa few small sand patches.
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2. ForStep 2, we started with the hard substrates identifiedin Step 1, then removed
those thatare unsuitable. In this unit,unsuitablehard substrates are made up
entirely of pavement. Removal ofthese unsuitable areas left aggregate reefand
subtidal rock/boulder. The hard substrates were delineated using information
provided in NCCOS (2005) and DON (2019a).

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas (DON 2019a). However, none of the available information
indicated that any ofthe areas identified in Step 2 are unsuitable.

4. Step4 was notnecessary for this unitbecause there are noartificial substrates or
managed areas on FDM.

Insummary, the suitableareasbetween 0 and 12 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of thisreport, and a summary table is
provided in Section 6.

3.4.12. Alamagan

Alamagan Island is located approximately 228 km north of Saipan, has aland area of 12 km?
(5 mi2),and is dominated by an active volcano. Alamagan is 4 km wide and 5 km long, with
shorelines made up mostly oflava slopes dropping abruptly into the sea interspersed with a
few rocky beaches (Brainard etal. 2012).

Alamagan is within the occupied area for one of the five listed coral species being
considered for critical habitat designation (A. globiceps) within adepth range of 0-12 m
(Table 2). The specific areas containing the essential feature wereidentified on Alamagan
via the following four steps, based on the bestavailable information (NCCOS 2005, Waddell
and Clarke 2008, Brainard etal. 2012,Heenanetal. 2015, McCoy etal. 2018a, NOAA CRCP
2018c, PIBHMC 2021):

1. ForStep 1, wereviewed the available Alamagan substratemaps (NCCOS 2005,
Brainard etal. 2012), which are for approximately 0 to 20 m of depth. Since the
depth range of A. globiceps on Alamagan is 0-12 m (Table 2), all areas from 13 to 20
m were eliminated from consideration before moving on to Step 2. In this unit, soft
substrate areas are limited to a few small sand patches.

2. ForStep 2, we started with the hard substrates identifiedin Step 1, then would have
removed those that are unsuitable. However,in this unit, hard substratesare made
up entirely of subtidal rock/boulder, which is a suitable substrate. The hard
substrates were delineated using information provided in NCCOS (2005) and
Brainardetal. (2012).

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas (Brainardetal. 2012). However, none of the available information
indicated thatany ofthe areasidentified in Step 2 are unsuitable.

4. Step 4 was notnecessary for this unit because there are noartificial substrates or
managed areas on Alamagan (Appendix B).

Insummary, the suitableareasbetween 0 and 12 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analysesdescribed in Sections 4 and 5 of thisreport, and asummary table and map
are provided in Section 6.
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3.4.13. Pagan

Pagan Islandislocated approximately 280 km north of Saipan, hasaland area of 48 km? (19
mi2), and the north part of the island is dominated by an active volcano. Two volcanoes
formed thisisland, and alow-lying, narrow isthmus connects them. Pagan is approximately
17 km long, and seven km across at its widest point. Pagan’s coastline includes a few lava
sand beaches, but consists mostly of lava coastline with some fringing reefs and narrow reef
flats (Brainard etal. 2012, Tetra Tech 2014).

Pagan is within the occupied area for one of the five listed coral species being considered
for critical habitat designation (A. globiceps) within a depth range of 0-12 m (Table 2). The
specificareas containing the essential feature were identified on Pagan via the following
four steps, based on the best available information (NCCOS 2005, Brainardetal. 2012,
Waddell and Clarke 2008, Schils 2012, Tetra Tech 2014, Heenan et al. 2015, McCoy et al.
2018a,NOAACRCP2018c,CNMIDLNR 2021, PIBHMC 2021, PIFSC2021):

1. ForStep 1, wedistinguished soft vs. hard substrates from 0 to 12 m of depth using
the PIFSC substrate map for Pagan (PIFSC 2021). In this unit, thereare several
extensive sand patches off of beaches.

2. ForStep 2, we started with the hard substrates identifiedin Step 1, then removed
those thatare unsuitable, including all pavementand rubble. Pavement includes
many reefflats as well as some deeper areas. Removal ofthese unsuitable areas left
only subtidal rock/boulder, which provides potentially suitable hard substrate. The
hard substrates were delineated using information providedin NCCOS (2005),
Brainard etal. (2012),and DON (2019a).

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas (Brainardetal. 2012, Schils 2012, DON 2019a). However, none of
the available information indicated thatany of the areasidentified in Step 2 are
unsuitable.

4. Step4 was notnecessary for this unitbecause there are noartificial substrates or
managed areas on Pagan (Appendix B).

Insummary, the suitableareasbetween 0 and 12 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of thisreport, and a summary table and map
are provided in Section 6.

3.4.14. Asuncion

Asuncion Island is located approximately 400 km north of Saipan, has aland area of 8 km?,
and is made up of a steep-sided volcanic cone. The rim of the volcano’s crater is the highest
point on Asuncion, an elevation of 857 m, and is surrounded by steep slopes that culminate
in sea cliffs (Brainard etal. 2012).

Asuncion is within the occupied area for one of the five listed coral species being considered
for critical habitat designation (A. globiceps) within a depth range of 0-12 m (Table 2).
Unlike most of the other units being considered for coral critical habitat, PIFSC (2021) does
not have a substrate map for Asuncion. However, a detailed benthic habitat map of
Asuncionis provided in NCCOS (2005). The specificareas containing the essential feature
were identified on Asuncion via the following four steps, based on the best available
information (NCCOS 2005, Brainard etal. 2012, Waddell and Clarke 2008, Heenan et al.
2015, McCoy etal.2018a, PIBHMC 2021):
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1. ForStep 1, wereviewed the available Asuncion substrate map (NCCOS 2005), which
is for 0 to approximately 20 m of depth. One area of sand was removed from
consideration. All remaining substrate was rock/boulder. Since the depthrange of A.
globiceps on Asuncionis 0-12 m (Table 2), all areas from 13 to 20 m were
eliminated from consideration before moving on to Step 2.

2. ForStep 2, we started with the rock/boulder substrateidentified in Step 1. Since
intertidal rock/boulderis unsuitable, thatwas removed, leavingonly subtidal
rock/boulder substrate (NCCOS2005).

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas (Brainard etal. 2008, Waddell and Clarke 2008, Heenanetal. 2015,
McCoy et al. 2018a). However, none of the available information indicated that any
of the areasidentified in Step 2 are unsuitable.

4. For Step 4, all artificial substrates and managedareasare removed. However, there
are no artificial substrates or managedareas on Swains (AppendixB).

Insummary, the suitableareasbetween 0 and 12 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of thisreport,and a summary table and maps
are provided in Section 6.

3.4.15. Maug Islands

The Maug Islands are located approximately 500 km north of Saipan and include three
remnants of an eroded outer rim of a caldera approximately 2 km in diameter, with aland
area of 2 km? (0.8 mi2). All three islands are very steep, and their shorelines are made up
entirely oflava cliffs and slopes dropping abruptly intothe sea (Waddell and Clarke 2008,
Brainard etal. 2012, NOAA-USFWS-CNMI2020).

Maugis within the occupied area for one of the five listed coral species being considered for
critical habitat designation (A. globiceps) within a depth range of 0-12 m (Table 2). In the
2020 proposed coral critical habitat rule, this unitincluded Supply Reefapproximately 25
km to the north of the Maug Islands. However, as explainedin the Records Document
(Appendix A), there are norecords of A. globiceps or any other listed coral species from
Supply Reef, thusitis not considered from this point forward. The specificareas containing
the essential feature were identified on Maug via the following four steps, based on the best
available information (NCCOS 2005, Waddell and Clarke 2008, Brainardetal. 2012, Heenan
etal. 2015, McCoy et al.2018a, NOAA CRCP 2018c, CNMIDLNR 2021, PIBHMC 2021, PIFSC
2021):

1. ForStep 1, wedistinguished soft vs. hard substrates from 0 to 12 m of depth using
the PIFSC substrate map for Maug (PIFSC 2021). However, virtually this entire unit
is hard substrate.

2. ForStep 2, we started with the hard substrates identifiedin Step 1, then would have
removed those that are unsuitable. However,in this unit, hard substratesare made
up entirely of subtidal rock/boulder, which is a suitable substrate. The hard
substrates were delineated using information provided in NCCOS (2005) and
Brainard etal. (2012).

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas (NCCOS 2005, Brainardetal. 2012, Heenanetal. 2015, McCoy et al.
2018a, NOAA CRCP 2018c). However, none of the available information indicated
thatany of the areasidentified in Step 2 are unsuitable.
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4. Step4 was notnecessary for this unitbecause there are noartificial substrates or
managed areas on Maug (Appendix B).

Insummary, the suitableareas between 0 and 12 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of this report, and a summary table and map
are provided in Section 6.

3.4.16. Uracas (Farallon de Pajaros)

Uracas (also known as Farallon de Pajaros) is the northernmost CNMI island, at
approximately 590 km north of Saipan with aland area of 2.3 km? (<1 mi2), and is
dominated by an active volcano. Uracas is approximately 1.6 km wide and 1.8 km long, with
shorelines made up mostly of precipitous cliffs and steep slopes of unstable rubble
(Brainard etal.2012).

Uracas is within the occupied area for one of the five listed coral species being considered
for critical habitat designation (A. globiceps) within a depth range of 0-12 m (Table 2). The
specificareas containing the essential feature were identified on Uracas via the following
four steps, based on the best available information (NCCOS 2005, Waddell and Clarke 2008,
Brainardetal.2012,Heenanetal. 2015, McCoyetal.2018a, NOAA CRCP 2018c, PIBHMC
2021):

1. ForStep 1, wereviewed the available Uracas substrate maps (NCCOS 2005,
Brainard etal. 2012), which are for approximately 0 to 20 m of depth. Since the
depth range of A. globiceps on Uracasis 0-12 m (Table 2), all areas from 13 to 20 m
were eliminated from consideration before moving on to Step 2. Most substrates
within 0-12 m are unconsolidated hard substrates consisting of steep boulder and
rubble slopes (NCCOS 2005, Brainard etal. 2012).

2. ForStep 2, we started with the hard substrates identifiedin Step 1, then would have
removed those thatare unsuitable. However,in this unit, hard substratesare made
up entirely of subtidal rock/boulder, which is a suitable substrate. The hard
substrates were delineated using information provided in NCCOS (2005) and
Brainard etal. (2012).

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas (Brainard etal. 2012). While the extensive volcanicactivity of
Uracas affects water quality on the north side of the island (Brainard etal. 2012),
coral reefmonitoring surveys done in 2014 indicate suitable substrate around the
rest of theisland (Appendix A). That is, none of the available information indicated
thatany of the areasidentified in Step 2 are unsuitable.

4. Step4 was notnecessary for this unitbecause there are noartificial substrates or
managed areas on Uracas (Appendix B).

In summary, the suitableareas between 0 and 12 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of this report, and a summary table and map
are provided in Section 6.
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3.4.17. Palmyra Atoll

Palmyra Atoll, located 5 degrees north of the equator, is an exposed seamount summit
within the Line Islands volcanic chain of the central Pacific, lying about 1,800 km southwest
of Honolulu. The atoll is made up of several islands with about 14 km of shoreline that
encircle multiple lagoons. During DOD control of the atoll during the World War Il era, a
variety of modifications were made, including extensive dredging and construction.
Palmyra’s coral reefs consist of an extensive complex of reefflats, patch reefs, terraces,
barrier reefs, and reefslopes that together provide approximately 60 km2 of shallow and
deep coral reef habitat (Waddelland Clarke 2008, NCCOS 2010,Brainard etal. 2019).

Palmyrais within the occupied area for one of the five listed coral species being considered
for critical habitat designation (A. globiceps) within a depth range of 0-10 m (Table 2). The
specificareas containing the essential featurewere identified on Palmyra via the following
four steps, based on the best available information (Waddell and Clarke 2008, NCCOS 2010,
Heenanetal. 2014, McCoyetal.2016,2018b, Brainardetal. 2019, PIBHMC 2021, PIFSC
2021, USFWS2021):

1. ForStep 1, we distinguished soft vs. hard substrates from 0 to 10 m of depth using
the PIFSC substrate map for Palmyra (PIFSC2021). There are extensive soft
substrates within thelagoon.

2. ForStep 2, we started with the hard substratesidentifiedin Step 1, then removed
those thatare unsuitable, including all pavementand rubble. Pavement includes
many reefflats as well as some deeper areas. Removal of these unsuitable areas left
only spur-and-groove, individual patchreef, aggregate reef, aggregated patch reef,
and sand with scattered coral and rock, all of which provide potentially suitable
hard substrate. The hard substrates were delineated using information providedin
NCCOS (2010).

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas (Heenanetal. 2014, McCoy etal. 2016, 2018b, Brainardetal. 2019,
USFWS 2021). The suitable hard substrateareasidentified in Step 2 within
Palmyra’sinnerlagoon are likely to be chronically subject to high turbidity (USFWS
2021).Thus, these areas are not considered for coral critical habitat.

4. ForStep 4, weremoved any artificial substrates and managed areas remaining
within the areas considered for coral critical habitat. All artificial substratesand
managed areas on Palmyra are listed in Appendix B (whetherwithin theareas
considered for coral critical habitat or not), all of which are removed from further
consideration for coral critical habitatin this unit.

Insummary, the suitableareas between 0 and 10 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of this report, and a summary table and map
are provided in Section 6.
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3.4.18. Johnston Atoll

Johnston Atoll is a coral atoll consisting of several small islands and islocated about 1,400
km southwest of Honolulu. During 70 years of DOD control of the atoll, a variety of
modifications were made, including extensive dredging and construction, resulting in the
land portion of the atoll increasing by approximately ten-fold. Currently, the atoll ismade
up of four mostly artificial islands (Johnston, Sand, Akau, Hikina) and a barrier reefon the
atoll’snorthwest side. Johnston’s coral reefs consist of a complex of patch reefs, the barrier
reef, and reefslopes (Waddell and Clarke 2008, Brainardetal. 2019).

Johnston is within the occupied area for one of the five listed coral species being considered
for critical habitat designation (A. globiceps) within a depth range of 0-10 m (Table 2). The
specificareas containing the essential feature were identified on Johnston via the following
four steps, based on the best available information (Waddell and Clarke 2008, Heenan et al.
2014, McCoy etal. 2016, Brainard etal. 2019, PIBHMC 2021, PIFSC 2021, USFWS2021):

1. ForStep 1, we distinguished soft vs. hard substrates from 0 to 10 m of depth using
the PIFSC substrate map for Johnston (PIFSC2021). There are extensive soft
substrates within thelagoon.

2. ForStep 2, we started with the hard substratesidentifiedin Step 1, then attempted
to remove those thatare unsuitable.However, the substrate information for
Johnston (Brainard etal. 2019, PIBHMC 2021) isinadequateto distinguish suitable
from unsuitable substrates, thusall hard substratesidentifiedin Step 1 were
assumed tobe suitable.

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas (Heenan etal. 2014, McCoy etal. 2016, Brainardetal. 2019, USFWS
2021). However, none of the available information indicated that any of the areas
identified in Step 2 are unsuitable.

4. For Step4, weremoved all artificial substrates and some managed areas remaining
within the areas considered for coral critical habitat. All artificial substratesand
managed areas on Johnston are listed in Appendix B (whether within the areas
considered for coral critical habitat or not). The main island (Johnston)is encircled
by the Main Channel, the Turning Basin, and the West Channel. In addition, there are
several secondary dredged channelsand areas (NOAA Chart 83637). However, aside
from the Main Channel, the Turning Basin,and the West Channel, no other dredged
channels or areas are considered managed areas because they have not received any
sort of management activity in decades and have been left for marine life to
recolonize over time (USFWS 2021). Thus, all artificial substrates, the Main Channel,
the Turning Basin, and the West Channel (butno other dredged channelsor areas
shown on NOAA Chart83637)were removed from further consideration for coral
critical habitatin this unit.

In summary, the suitableareas between 0 and 10 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareasare subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of thisreport, and a summary table and map
are provided in Section 6.
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3.4.19. Wake Atoll

Wake Atollis a small coral atoll in the central Pacific Ocean between the Hawaiian and the
Mariana Islands. The atoll has a total land area of approximately 7.1 km2 (2.7 mi2),
consisting of three islands (Peale, Wake, and Wilkes Islands) that together with a barrier
reefon the northwestern side ofthe atoll enclose a shallow, central lagoon. During 80 years
of military control (U.S. and Japanese) of the atoll, a variety of modifications were made,
including air strip installation, harbor dredging, and facility construction. The atoll is an
active Air Force base, which at once had a population of over 2,000 people, but now is
approximately 100 people(Brainard etal. 2019, USAF 2023a). Wake's coral reefs consist of
the barrier reefon the northwestern side ofthe atoll, extensive and complex reefflats
around the northern and eastern sides, and reefslopes around the entire atoll. The lagoon is
completely enclosed, hasa maximum depth of approximately 5 m, includeslittlehard
substrate, and supports few corals (Waddell and Clarke 2008, Fosteretal. 2017, USAF
2023a,Brainardetal. 2019).

Wake is within the occupied area for two of the five listed coral species being considered for
critical habitat designation (A. globiceps and A. retusa), within a combined depth range of 0-
20 m (Table 2), on the reefslope and backreefpools. The specificareas containing the
essential feature were identified on Wake via the following four steps, based on the best
available information (Waddell and Clarke 2008, Heenan etal. 2015, USAF 2023a, McCoy et
al.2018a, Brainard etal. 2019, PIBHMC 2021, USFWS 2021):

1. ForStep 1, weidentified all hard substrates from 0 to 20 m of depth (i.e., potential
essential feature areas) with the PIBHMC substrate map for Wake (PIBHMC 2021).
Since the depth range of the listed species on Wake is 0-20 m (Table 2), all areas on
the PIBHMC substratemap from 21 to 50 m were eliminated from consideration
before moving on to Step 2. The soft substrates withinthis depth rangeare almost
entirely within the lagoon.

2. ForStep 2, we started with all hard substratesidentified in Step 1, then would have
removed those that are unsuitable. However,the substrate information for Wake
(USAF 2023a, Brainardetal. 2019, PIBHMC 2021) is inadequate to distinguish
suitable from unsuitablesubstrates,thus all hard substrates identified in Step 1
were assumed tobe suitable.

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas. The suitable hard substrate identified in Step 2 within the lagoon
are chronically subject to poor water quality (USAF 2023a, Brainardetal. 2019).
Thus, these areas are not considered for coral critical habitat.

4. For Step 4, weremoved any artificial substrates and managed areas remaining
within the areas considered for coral critical habitat.

In summary, the suitableareas between 0 and 20 m of depth, asdefined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of thisreport, and a summary table is
provided in Section 6.

3.4.20. French Frigate Shoals (Lalo)

French Frigate Shoals (FFS, alsoknown as Lalo) is alarge, eroded atoll in the NWH],
consisting of a 50 km long crescent-shaped barrierreefon its eastern side partially
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enclosing alarge lagoon with several small islets, the largest of which is Tern Island. The
eastern halfof the lagoon is protected by the barrier reefand is <1 to 10 m in depth, while
the western halfis open to the ocean and shelves gradually to 100 m in depth, then steeply
to >1,000 m. FFS’s coral reefs consist of an extensive complex of reefslopes, reticulate reefs
(i.e., interconnected linear reefs), and patch reefs thattogether provide hundreds of square
km of coral habitat. Tern Island was enlarged by dredging and filling to build a military
airfield in the 194 0s, which was used for several decades by the U.S. Coast Guard and
USFWS (Maragos and Gulko 2002, NOAA-USFWS-HI 2008, Friedlander etal. 2009). FFSis
entirely within the Papahanaumokuakea Marine National Monument (PMNM) that was
established by Presidential Proclamation in 2006 and expanded in 2016.

FFSiswithin the occupied area for one of the five listed coral species being considered for
critical habitat designation (A. globiceps) within a depth range of 0-10 m (Table 2). Unlike
most of the other units being considered for coral critical habitat, PIFSC (2021) does not
have a substrate map for FFS. However, detailed benthic habitat maps of FFS are provided
in NCCOS (2003), and summarizedin Friedlander et al. (2009) and PIBHMC (2021). The
specificareas containing the essential feature were identified on FFS via the following four
steps, based on the best available information (NCCOS 2003, NOAA-USFWS-HI2008,
Waddell and Clarke 2008, Friedlanderetal. 2009, Heenanetal. 2015, McCoy et al. 2016,
2017,2018a, PIBHMC 2021, PIFSC 2021):

1. ForStep1, wereviewed the available FFS substrate maps (NCCOS 2003, Friedlander
etal. 2009, PIBHMC 2021), whichare for 0 to 20 m of depth. Since the depth range
of A. globiceps on FFSis 0-10 m (Table 2), all areas from 11 to 20 m were eliminated
from consideration before moving on to Step 2.

2. ForStep 2, we started with all hard substrates identified in Step 1, then would have
removed those that are unsuitable. However,the substrate information for FFS
(NCCOS 2003, Friedlander etal. 2009, PIBHMC 2021) is inadequate to distinguish
suitable from unsuitable substrates, thus all hard substrates identified in Step 1
were assumed tobe suitable.

3. ForStep 3, wereviewed water quality information to further delineate suitable vs.
unsuitable areas (Maragos and Gulko 2002, NOAA-USFWS-HI 2008, Friedlander et
al. 2009). However, none of the available information indicated thatany of the areas
identified in Step 2 are unsuitable.

4. For Step 4, weremoved any artificial substrates and managed areas remaining on
FFS considered for coral critical habitat. In this unit, artificial substrates are mainly
the seawall at Tern Island, and there are nomanaged areas (Appendix B).

In summary, the suitableareas between 0 and 10 m of depth, as defined in Steps 1 through
4 above, encompass the essential feature for the listed corals found in this unit, and thus are
considered for coral critical habitat. These specificareas are subjecttothe 4(a)(3) and
4(b)(2) analyses described in Sections 4 and 5 of this report, and a summary table and map
are provided in Section 6.

3.4.21. SpecificArea Delineationvs. Incremental Impacts

The primary impacts of a critical habitat designation resultfrom the ESA section 7(a)(2)
requirementthat Federalagencies ensure that theiractions are notlikely toresultin the
destruction or adverse modification of critical habitat, and that they consult with NMFS in
fulfilling this requirement. Determiningthese impacts is complicated by the fact that section
7(a)(2) also requires that Federal agencies ensuretheir actions are notlikely tojeopardize
the species’ continued existence, because the listingof coralsunder the ESAin 2014 already
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requires federal agenciestoavoid jeopardizing the listed species. Thus, the impacts of coral
critical habitat are only those that would be in addition tothe impacts of listing-these
additional impacts of critical habitat are referred toas “incremental impacts”.

The distribution oflisted corals within critical habitatis the main factor that determinesthe
extent of incrementalimpacts: The more coral critical habitat without colonies of listed
corals, the higher the proportion of federal actions that would affect critical habitatbut not
listed corals (i.e., the higher the number of new consultations required by the designation of
critical habitat), and thus the higherthe incremental impactsof critical habitat. Conversely,
if colonies of listed corals were distributed throughout all specificareas of coral critical
habitat, there would be alower proportion of federal actions that would affect critical
habitatbutnotlisted corals, and thus the lower the incremental impacts of critical habitat.
Thus, the distribution oflisted corals throughout the specificareasin each unitis key for
determining the extent of the incremental impacts.

As described in the Records Document (Appendix A), for those islands with an abundance of
records (e.g., Tutuila, Guam, Tinian, Saipan), listed corals are generally distributed
throughout the specificareas being considered for coral critical habitat. For example, A.
globiceps is distributed around Guam to 12 m of depth in suitable habitats typically found
on reefslopes (AKA forereef), such as the spur-and-groove, aggregate reef, and other
suitable substratesincluded in the Guam specificarea describedin 3.4.5 above. The species
is much rarer in other habitats, such asrubble and pavement (not being considered for
coral critical habitat) typically found on many reefflats. Thatis, A. globiceps is distributed
throughout the specificareas being considered for coral critical habitat on Guam. This also
appliestothe otherislands and the other listed corals thatare included in coral critical
habitat. Thus, we donot believe that there are extensive areas of coral critical habitat
without any colonies of listed corals, which limits the incrementalimpacts of coral critical
habitat.

Thatis not to say that there are noincremental impacts of coral critical habitat: While listed
corals are generally distributed throughout the specificareas, there are still manylocations
on smaller spatial scales withinthe specificareas that maylack colonies of listed corals at
any given pointin time. Thatis, colonies of listed corals may decrease or disappear from
particular locations in response to changing physical or ecological conditions, then return
and increase as conditions change again. For example, coral monitoring in the TutuilaUnit
of the National Park of American Samoa is done annually on 15 permanently fixed transects
ranging from 10-20 m of depth. Quadrats are photographed every 1 m along each transect,
then colonies are identified to species. The exactlocations are intentionally resurveyed year
after year. During the 13-year period from 2007 to 2019, colonies of A. globiceps appeared,
disappeared, and reappeared on two transects, and appeared and disappeared on two other
transects. Furthermore, ofthe seven transects where any A. globiceps colonies were
recorded, percent cover of the species varied from 0.0 to 1.93 percent annually (NPSA
2020). These resultsillustrate how colonies of listed corals may appear and disappearon
small spatial scales within the specificareas of critical habitat.

Such dynamicspatial and temporal fluctuation in the distributions of the colonies of reef
coral species on coral reefs, such as those of listed corals within the specificareas of critical
habitat, isanatural process (Connell etal. 1997, Ninioetal. 2000). Federal actions may be
proposed within critical habitatat particular locations that have no colonies of listed corals,
despite the generally broad distribution oflisted corals throughout the specificareas. In
these cases, there would be incremental impactsof critical habitat.
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3.4.22. SpecificAreas and Environmental Change Impacts

As noted insection 2.1 above and explained in the final listing rule (NMFS 2014), the
environmental changethreats of ocean warming and ocean acidification pose the highest
risks to thelisted species. Critical habitat can contribute tothe species’ conservation by
increasing the protection oflocations where coral resilience to environmental change is
relatively high, such as potential thermal refugia, habitats that resemble future conditions,
and any other areas thatare relatively resilientto environmental change. Thermalrefugia
occur where conditions minimize or moderate exposure of coral colonies to elevated
seawater temperatures, such aslower irradiance (e.g., higher latitudes, deeper depths,
cloud cover, etc.) and higher mixing (e.g., wind, currents, tides, upwelling, etc.). Habitats that
resemble future conditions include backreefpools and similar areas where corals are
exposed to physical factors resembling future conditions such as elevated seawater
temperatures, resulting in colonies that are adapted to extremes and are thusnaturally
resilienttoenvironmental change. In addition, some areas may be resilientto
environmental changefor other reasons, such as relatively pristine areas with highly
diverse coral communities, islands or archipelagos surrounded by favorable oceanic
conditions, habitats that are naturally highly exposed tolow pH, and others (NMFS 2014,
2020).

As described in sections 3.1 and 3.4, the coral critical habitat ruleincludesall occupied
areas within U.S. waters, and the specificareas within each occupied area are delineated to
include all important habitats (i.e., those with the essential feature). That is, thisisa broad
designation thatincludes thefull ranges of the listed speciesin U.S. waters, except those
disqualified by sections 4(a)(3) and 4(b)(2), as described in sections 4 and 5. Thus, the
specificareas already encompass potential thermal refugia, habitats that resemble future
conditions, and any other relatively resilientareas. For example, any thermal refugia
resulting from higher latitudes (e.g., Pagan for A. globiceps) or deeper depths (e.g.,to 50 m
on Tutuila for A. speciosa) are encompassed by the specificareas, because the listed species’
full latitudinal and depthranges within U.S. waters are included. The same applies to
habitats that resemble future conditions (e.g., backreef pools on Ofu for A. globiceps and I.
crateriformis) and other areas identified as relatively resilientto environmental change
(e.g., for all reefcorals on Guam in Maynard etal. 2017, and on Saipan and Tinian in
Maynard etal.2015,2018).In summary, the specificareas address environmental change
by inherently includingall occupied areas that provide resilience. Whether unoccupied
areas should alsobeincluded toaddress environmental change is covered in the next
section.

3.5. Unoccupied Areas

Section 3(5)(A)(ii) of the ESA authorizes the designation of specificareas outside the
geographical area occupied by the species, ifthose areas are determined to be essential for
the conservation of the species. Ourregulationsat 50 CFR 424.12(b)(2) require that we first
evaluate areas occupied by the species, and only consider unoccupied areas tobe essential
where a critical habitat designation limited to geographicalareas occupied would be
inadequate toensure the conservation of the species.

We analyzed the currentranges of the 15 listed species when considering designating
unoccupied areas (NMFS 2023b). These geographies were adequate tosupport the
evolution and long-term maintenance of the species. The best available information
providesno evidence that the current ranges have been reduced from the historical ranges
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for any of the 15 listed species. Because they still occupy their historical ranges, the
essential feature is still present, and the unoccupied areashave very small amounts of
habitat (<1% of currentrange; Table 3), we find the occupied areas adequateto ensure the
conservation of the species within U.S. jurisdiction. Thus, we are not proposing to designate
any unoccupied areas within U.S. jurisdiction as critical habitat.

The impacts of global environmental change-related threats (especially ocean warming and
ocean acidification) to thelisted corals and their habitats are projected to substantially
worsen in the foreseeable future, which may result in range shifts for some orall of the 15
listed coral species. The unoccupied areas are mostly along the northern fringes of the listed
species’ranges, thus ocean warming could make the ocean temperatures of these areas
more suitable for the listed species in the foreseeable future. In contrast, ocean acidification
is likely to have the opposite effect, causing ocean pH levels along the northern fringes of
the species’ ranges tobecome less suitable (Brainard etal. 2011, NMFS2014). However, it is
not possible todetermine where such changes are likely to happen, and how they would
affect the listed species’ habitat.

Table 3. Estimated percentages of the current ranges of 15 ESA-listed Indo-Pacific coral species made

Listed Species U.S. Locations
Unoccupied
Areas
Acropora globiceps 0.6% 17 islands, including 1 in Am Samoa (Swains), 5 in CNMI (Anatahan,
Sarigan, Guguan, Agrihan, Asuncion),4 in PRIA (Kingman, Baker,
Howland, Jarvis),and 7 in NWHI (Nihoa, Mokumanamana, Laysan,
Lisianski, Pearl & Hermes, Midway, Kure)
Fimbriaphyllia <0.1% 4 islands in Am Samoa (Swains, Rose, Ofu-Olosega, Ta'u)
paradivisa
Acropora retusa <0.1% 6 islands in Am Samoa (Swains),and PRIA (Palmyra, Kingman,
Baker, Howland, Johnston, Jarvis)
Isopora crateriformis <0.1% 2 islands in Am Samoa (Swains, Rose)
Acropora speciosa <0.1% 4 islands in Am Samoa (Swains, Rose, Ofu-Olosega, Ta'u)
Acropora jacquelineae 0% None
Acropora lokani 0% None
Acropora tenella 0% None
Anacropora spinosa 0% None
Montipora 0% None
australiensis
Porites napopora 0% None
Seriatopora aculeata 0% None
Acropora pharaonis 0% None
Acropora rudis 0% None
Pavona diffluens 0% None

4. Application of ESA Section 4(a)(3)(B)(i)

Section 4(a)(3)(B)(i) of the ESA prohibits designating as critical habitat any lands or other
geographical areas owned or controlled by the Departmentof Defense (DOD), or designated
for its use, that are subject toan Integrated Natural Resources Management Plan (INRMP)
prepared under section 101 ofthe Sikes Act (16 U.S.C. 670a), ifthe Secretary of Commerce
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determines in writing thatsuch plan provides a benefit to the species for which critical
habitatis proposed for designation.

Two INRMPs are applicable tothe proposed coral critical habitat: (1) The Navy's Joint
Region Marianas INRMP (JRM INRMP), finalized and signed in 2019 (DON 2019a); and (2)
the Air Force’s INRMP for Wake Island Air Field, Wake Atoll, Kokee Air Force Station, Kauai,
Hawaii, and Mt. Kaala Air Force Station, Oahu, Hawaii (Wake INRMP), finalized and signed
in 2023 (USAF 2023a). The JRMINRMP is a composite of managementplans for many
distinct DOD-controlled areas in the Mariana Islands, including areas in Guam, Tinian, and
FDM (DON 2019a).

Summaries of the analyses provided in NMFS (2024b) of whether these two INRMPs are
likely to benefit the ESA-listed corals or their habitatin Guam and CNMI (JRMINRMP) and
Wake (Wake INRMP) are provided below. The analyses address the four considerations
outlined in our implementingregulations at 50 CFR 424.12(h). These four considerations
are: (1) the extent ofthe area and essential feature presentin the area; (2) The type and
frequency of use of the area by the listed species; (3) The relevant elementsofthe INRMP in
terms of managementobjectives, activities covered, and bestmanagement practices, and
the certainty thatthe relevantelements will be implemented; and (4) The degree to which
the relevant elements of the INRMP will protect the habitat (essential feature) from the
types of effects that would be addressed througha destruction-or-adverse-modification
analysisunder section 7 of the ESA.

4.1. JRM INRMP - Guam

In Guam, the JRMINRMP encompasses three marine areas (hereafter “INRMP marine
areas”) thatinclude potential proposed coral critical habitat for the one listed coral that
occurs in the Mariana Islands, A. globiceps: (1) Naval Base Guam - Main Base (NBG Main
Base) Submerged Lands; (2) Naval Base Guam - Telecommunications Site (NBG TS)
Submerged Lands; and (3) Andersen Air Force Base (AAFB) Submerged Lands. A summary
of the analyses of whether the INRMP is likely to benefit the habitat of A. globiceps in each of
these three INRMP marineareas is provided below, from the full 4(a)(3) analysis (NMFS
2024b).In October 2024, the Navy notified NMFS that the maps ofthe three INRMP marine
areasinthe INRMP (DON 2019a) and thathad been used in the 2023 proposed rule were
slightlyincorrect. The maps were corrected and incorporated into the Guam map in this
report (Figure 16 below). These correctionsresulted in decreases in the three INRMP
marine areas, leading toan increase of approximately 1.5 km2 in critical habitat for A.
globiceps on Guam. These additions in critical habitat are betweenthe north edge of the
outside of Apra Harbor and the north side of Guam.

With regard tothe extent of the area and essential feature present: (1) the NBG Main Base
Submerged Lands cover approximately 30,000 acres (12,100 hectares) along the coastline
from Orote Peninsula to Asan (described in the JRMINRMP, Section 5.3, DON 2019a); (2)
the NBG TS Submerged Lands cover approximately 19,500 acres on the northwestern side
of Guam (described in the JRMINRMP, Section 8.3, DON 2019a); and (3) AAFB Submerged
Lands cover approximately 26,500 acres (10,700 hectares) of Submerged Lands on the
northern side of Guam (described in the JRMINRMP, Section 9.3, DON 2019a). Each of the
three INRMP marine areas include extensive habitatfor A. globiceps (NMFS 2024a). The
potential critical habitatwithinthe three INRMP marineareas includes both the substrate
and water quality components of the essential feature of coral critical habitat (i.e.,
characteristics of substrate and water quality to support coral life history, including
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reproduction, recruitment, growth, and maturation), based on information providedin the
Guam section of the full 4(a)(3) analysis (NMFS 2024b) and the INRMP (DON 2019a).

With regard tothe relevant elements of the INRMP, and the certainty that the relevant
elements will be implemented, the two parts of this step are addressed separately below.
Therelevant elements of the JRM INRMP for each INRMP marine areainclude: (1) for the
NBG Main Base Submerged Lands,the INRMP includes a Coral Habitat EnhancementPlan
(Section 5.4.2.1), consisting of eight specificactions in three categories (three monitoring
and adaptive managementactions, three collaboration with local partners actions, and two
reduction of vessel impacts actions); (2) for NBG TS Submerged Lands,the INRMP includes
a Coral Habitat Enhancementplan (Section 8.4.2.1), consisting of a similar set of eight
specificactions as for NBG Main Base; and (3) for AAFB Submerged Lands, the INRMP
includes a Coral Habitat Enhancementplan (Section 9.4.2.1), consisting of a similar set of
seven specificactions as for NBG Main Base, except that there isless focus on reduction in
vessel impacts because ofthe much lower vessel traffic there. The actions, projects, and
updatesthrough early 2024 are describedin detail in the full 4(a)(3) analysis (NMFS
2024b).

NMEFS concludes that the Navy will implement the relevant elements of the JRM INRMP for
the previously described three INRMP marine areas for three reasons:

(1) Clear and Recent Documentation - the 2019 JRMINRMP includesCoral Habitat
Enhancement plans for INRMP marine areas in Guam, with clear strategies and actions that
addressthe habitat conservation needs of ESA-listed corals withinthese areas. The JRM
INRMP’s Appendix D alsoincludes annual reports describing how coral conservation efforts
had beenimplemented in the yearsleadingup tothe 2019 final INRMP. These coral habitat
conservation plans, as well as progress reports from the mostrecent years (DON 2019b,
2020,2021a,b,c,d, 2023,2024), clearly articulate how the Navy is conserving coral habitat
within the INRMP marine areasin Guam, and how itis planning to do so in the future (NMFS
2024D).

(2) Demonstration of Good Faith Efforts for Listed Corals - the Navy has already
implemented coral habitatconservation projects that are beneficial to ESA-listed corals
within some INRMP marine areas in Guam,as described in the INRMP itselfand its
Appendix D (DON 2019b), as well as progress reports (DON 2019b, 2020, 2021a,b,c,d, 2023,
2024). Many of these projects have been ongoing for several years and are proactive, in that
they were notrequired ofthe Navy by the ESA (NMFS 2024b).

(3) History of Strong Conservation Work- in our experience working with the Navy on the
development of the marine resource components ofits 2013 and 2019 final INRMPs (DON
2013,2019a), we have found the Navy tobe successful at carrying out marine habitat
conservation workon Guam, and that it often takes the initiative on conservation efforts
whether requested by NMFS or not. For example, many of the coral habitat conservation
projectsinthe 2019 JRM INRMP (DON 2019a) and progress reports (DON 2019b, 2020,
2021a,b,c,d, 2023,2024) had already beenstarted by the Navy before corals were listed in
2014,and were being done toimprove conservation of marine resources on the island,
regardless of whether they were required by federal statute or not (NMFS 2024b).

The coral habitat enhancementelements ofthe JRMINRMP described previously are
expected tosubstantially reduce the types of effects within the three INRMP marine areas in
Guam that would be addressed through the destruction-or-adverse-modification analysis.
The Navy would accomplish this primarily by using the results of its own monitoring
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program to develop and implement managementmeasures to minimize the impacts of the
Navy’sactionsin Guam on coral habitat within the INRMP marine areas. Thus,
implementation ofthe JRM INRMP is likely to provide substantial protection to the essential
feature of coral critical habitat (reproductive, recruitment, growth, and maturation habitat)
within the Guam INRMP marine areas from the types of effects that would be addressed
through critical habitat consultation (DON 2021ab,d, 2023,2024, NMFS 2024b).

4.2. JRM INRMP - CNMI

In CNMI, the JRM INRMP encompasses twomarine areas thatinclude potential proposed
coral critical habitat for the one listed coral that occursin the Mariana Islands, A. globiceps:
(1) the Tinian Marine Lease Area (Tinian MLA) Submerged Lands; and (2) the Farallon de
Medinilla (FDM) Submerged Lands (DON 2019a). A summary of the analyses of whether the
INRMP islikely to benefit the habitat of A. globicepsin each of these two INRMP marine
areasis provided below, from the full 4(a)(3) analysis (NMFS 2024b).

With regard tothe extent of the area and essential feature present: (1) the Tinian MLA
Submerged Lands cover approximately 47,500 acres (19,200 hectares) surrounding the
northern portion of Tinian (described in the JRMINRMP, Section 11.3, DON 2019a); (2) the
FDM Submerged Lands consists of approximately 25,000acres (10,100 hectares)
surrounding FDM (described in the JRMINRMP, Section 12.3, DON 2019a). Most or all of the
potential critical habitatwithinthe two INRMP marine areas includes both the substrate
and water quality components of the essential feature of coral critical habitat (i.e.,
characteristics of substrate and water quality to support coral life history, including
reproduction, recruitment, growth, and maturation), based on information providedin the
Tinian and FDM sections of the full 4(a)(3) analysis (NMFS 2024b) and the INRMP (DON
2019a).

With regard tothe relevant elements of the INRMP, and the certainty that the relevant
elements will be implemented, the two parts of this step are addressed separately below.
Therelevant elements ofthe RMINRMP for each INRMP marine area include: (1) for the
Tinian MLA Submerged Lands, the INRMP includes a Coral Habitat Enhancement plan,
consisting of three specificactions to enhance coral habitat by monitoring health and acute
impacts (Section 11.4.2.1; DON 2019a); and (2) for the FDM Submerged Lands,the INRMP
includes marine habitat managementactions, consisting of surveys and mapping of ESA-
listed corals, coral reef, and other marine habitats withinthe area (Section 12.4.2; DON
2019a). The INRMP alsoincludes an assessment of ESA-listed corals, asrequired by the
2015 biological opinion on the Navy’s Mariana Islands Testing and Training program
(Section 12.4.2.2; DON 2019a). The actions, projects, and updates through early 2024,are
described in detail in the full 4(a)(3) analysis (NMFS 2024b).

NMFS concludes that the Navy will implement theserelevantelements of the JRM INRMP
for three reasons:

(1) Clear and Recent Documentation - the 2019 JRMINRMP includesCoral Habitat
Enhancement plans for INRMP marine areas in CNMI (Tinian MLA, FDM Submerged Lands),
with clear strategies and actions that address the habitat conservation needs of ESA-listed
corals within these areas. The JRMINRMP’s Appendix D alsoincludes annual reports
describing how coral conservation efforts had been implemented in the yearsleading up to
the 2019 final INRMP. These coral habitat conservation plans, as well as progress reports
from the mostrecent yearsincluding throughearly 2024 (DON 2019b, 2020, 2021a,b,c,d,
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2023,2024), clearly articulate how the Navy is conserving coral habitat within the INRMP
marine areas in CNMI, and how it will do so in the future (NMFS 2024b).

(2) Demonstration of Good Faith Efforts for Listed Corals - the Navy has already
implemented coral projects that have the potential tobenefit the habitat of ESA-listed corals
within INRMP marine areasin CNMI (Tinian MLA, FDM Submerged Lands). For example,
coral species presence and abundance surveyswere conducted within the Tinian MLA in
2013 (TetraTech2014)and 2017 (DON 2017), and around FDMin 2012 (Smith and Marx
2016),2017 (Carillietal.2018),and 2022 (DON 2023). These surveys have the potential to
benefitthe habitat of ESA-listed corals by providing the information needed tobetter
protectthese areasin the future (NMFS 2024b).

(3) History of Strong Conservation Work- the Navy has a long history of carrying out
successful marine habitatconservation workin the Mariana Islands and often takes the
initiative on conservation efforts whether requested by NMFS or not. For example, many of
the coral habitat conservation projectsin the 2019 JRMINRMP (DON 2019a) and progress
reports (DON 2019b,2020,2021a,b,c,d, 2023,2024) had already been started by the Navy
before corals were listed in 2014. These projects were conducted toimprove the
conservation of marine resources on the island, regardless of whether they were required
by federal statute or not. While the majority of these projects have been implemented in
Guam rather than CNMI, theJRMINRMP includes many plans for CNMI (as noted above),
and the same Navy command (Joint Region Marianas) is responsible for carrying out such
work in both Guam and CNMI (NMFS 2024b).

The coral habitat enhancementelements of the JRMINRMP described above will
substantially reduce the types of effects within the INRMP marineareas in CNMI that would
be addressed through the destruction-or-adverse-modification analysis. The Navy would
accomplish this primarily by using the results of its own monitoring program to develop
and implement managementmeasures to minimize the impacts of the Navy’s actions in
CNMI on coral habitat within the INRMP marine areas. Thus, implementation of the JRM
INRMP is likely to provide substantial protection to the essential feature of coral critical
habitat (reproductive, recruitment, growth, and maturation habitat) within the CNMI
INRMP marine areas from the types of effects that would be addressed through critical
habitat consultation (DON 2021a,c,d, 2023,2024,NMFS 2024b).

4.3. Wake Atoll INRMP

On Wake Atoll, the Wake INRMP (USAF 2023a) encompasses the entire area considered for
coral critical habitat for the twolisted corals on the atoll, A. globiceps and A.retusa, as
described in the Information Report (NMFS 2024a). A summary of the analyses of whether
the INRMP is likely to benefit the habitat of ESA-listed corals in this INRMP marineareais
provided below, from the full analysesin the full 4(a)(3) analysis (NMFS 2024b).

With regard tothe extent of the area and essential feature present, the Wake INRMP marine
areaincludes nearly 500,000 acres (202,300 hectares) of Submerged Lands and waters
within the lagoon and surrounding the atoll out to 12 nautical miles (22.2 km) from the
mean low water line (USAF 2023a), and thus includes all reef-building corals and coral reefs
associated with the atoll. Most or all of the potential critical habitat withinthe INRMP
marine areaincludes both the substrate and water quality components of the essential
feature of coral critical habitat (i.e., reproductive, recruitment, growth, and maturation
habitat provided by suitable substrate and suitable water quality), based on information
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provided in the Wake section of the full 4(a)(3) analysis (NMFS 2024b) and the INRMP
(USAF 2023a).

With regard tothe relevant elements of the INRMP, and the certainty that the relevant
elements will be implemented, the two parts of this step are addressed separately below.
The relevant element ofthe Wake INRMP is the coral conservation component that was
added tothe INMRPin 2017 (Appendix K, Coral Conservation Actions at Wake Atoll; USAF
2023a), which is made up of four groups of actions, each of which includes multiple
projects: Water quality improvements (six projects), education and outreach (two projects),
fisheries management (four projects), and physical DOD presence on Wake Atoll (three
projects; USAF 2023a). The actions, projects, and updates throughearly 2024,are described
in detail in the full 4(a)(3) analysis (NMFS 2024b).

NMEFS concludes that the Air Force will implement these relevant elements of the Wake
INRMP for three reasons:

(1) Clear and Recent Documentation - the Wake INRMP includes a coral conservation plan
(USAF 2023a)with a4-pronged strategy (water quality improvement, outreach and
education for Wake-based staff, fisheries management, and physical DOD presence on Wake
Atoll, i.e., restriction ofaccess and overall natural resource management) that
comprehensively addresses the conservation needs of ESA-listed corals on Wake Atoll. This
coral conservation plan clearly articulates how U.S. Air Force (USAF) is conserving corals on
Wake, and how it will do so in the future. The ongoing implementation of the Wake INRMP
is reported via progress updates and reviews including throughearly 2024 (USAF 2018,
2019,2021a,b,2023b,2024, NMFS 2024b).

(2) Demonstration of Good Faith Efforts for Listed Corals - In the yearsleading up tothe
final Wake INRMP (USAF 2023a), USAF implemented projects on Wake related to each of its
4-pronged coral conservation strategy, as explainedin AppendixS of the Wake INRMP. For
water quality improvement,in 2016 USAF beganimplementation of both the stormwater
pollution prevention and invasive plantcontrol projects. For outreach and education, in
2016 USAF revised the Wake Island Dive Club Charter to further reduce the potential
impacts of recreational activities on corals. For fisheries management, in 2017 USAF
updated its fishing rules, which are part of the Wake Island Operating Guidance, to prohibit
the use of (1) castnets on the exterior of the atoll, (2) anchoring on coral reefhabitat, and
(3) and trolling over coral reefhabitat. For physical DOD presence on Wake Atoll, in 2016
USAF funded and provided logistical support for a Fish and Wildlife Service (FWS) coral
survey that documented two ESA-listed corals on the atoll for the first time. Since 2017,
USAF hasimplemented projects on Wake for each of its 4-pronged coral conservation
strategy, asnoted above and detailed in the progress updates and reviews (USAF 2018,
2019,2021a,b,2023b,2024, NMFS 2024b).

(3) History of Strong Conservation Work- USAF has a long history of carrying out successful
conservation workon Wake and often takes the initiative on conservation efforts whether
requested by NMFS or not. For example, many of the projectsin the INRMP’s coral
conservation strategy had already beenstartedby USAF before corals were listed in 2014,
and were being done to improve the conservation of marine and terrestrial resources on the
atoll, regardless of whether they were required by federal statute or not. Likewise, in 2016,
USAF funded and supported the FWS coral survey of the atoll, leading to the discovery that
the two ESA-listed corals occur on the atoll. In addition, USAF has historically been a strong
conservation partner with NMFS, supportinga wide variety of marine and terrestrial
conservation projects, and actively engaging both agenciesin the INRMP planning and
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implementation process, as describedin the progress updatesand reviews (USAF 2018,
2019,2021a,b,2023b,2024, NMFS 2024b).

The coral conservation component of the Wake INRMP (Appendix K, Coral Conservation
Actions at Wake Atoll; USAF 2023a) is expected toreduce both direct and indirectimpacts
to listed corals via minimization or avoidance of recreational impacts (fishing, diving,
anchoring), and terrestrialimpacts (i.e., run-off from land-based activities), thereby
addressing two of the primary threatstolisted corals (fishing and land-based sources of
pollution). Thatis, the coral conservation elements of the Wake Atoll INRMP described
previously are expected to substantially reduce the types of effects at Wake Atoll that would
be addressed through the destruction-or-adverse-modification analysis. Based on the fact
thatthe Wake INRMP’s coral conservation strategy is well-designed toreduce impacts to
listed corals, and also that recent progress updates and reviews (USAF 2018,2019,2021a,b,
2023b, 2024) demonstrate substantial progress with the implementation of the strategy, we
determined thatthe Wake INRMP provides a benefit tolisted corals, and their critical
habitat (reproductive, recruitment, growth, and maturation habitat)(NMFS 2024b).

4.4, Conclusion Regarding Areas Subject
to INRMPs

Based on the analyses summarized previously and provided in the full 4(a)(3) analysis
(NMFS 2024b), we conclude both the RMINRMP (DON 2019a) and the Wake INRMP (USAF
2023a) provide a conservation benefit to the listed corals and their habitats within all
INRMP marine areas on Guam, CNMI, and Wake. Thus, the potential coral critical habitat
areas within the INRMP marineareas on Guam, Tinian, FDM, and Wake are ineligible for
designation as critical habitat.

5. Application of ESA Section 4(b)(2)

Section 4(b)(2) of the ESA requires that we consider the economicimpact, impact on
national security, and any other relevant impact, of designating any particulararea as
critical habitat. Additionally, the Secretary has the discretion to consider excluding any area
from critical habitatifhe or she determines that the benefits of exclusion (thatis, avoiding
some or all of the impacts that would result from designation) outweigh the benefits of
designation based upon the best scientificand commercial data available. The Secretary
may not exclude an area from designation if exclusion will result in the extinction of the
species. Because the authority to exclude is discretionary, exclusion is not required for any
particular area under any circumstances.

The ESA provides the USFWS and NMFS (the Services) with broad discretion in how to
consider impacts. (See, H.R.Rep. N0.95-1625,at 17, reprinted in 1978 U.S.C.C.A.N. 9453,
9467 (1978). “Economics and any other relevantimpact shall be considered by the
Secretary in setting the limits of critical habitat for such a species. The Secretary is not
required to give economics or any other “relevant impact” predominant consideration in his
specification of critical habitat...The consideration and weightgiven toany impactis
completely within the Secretary’s discretion.”). Courts have noted the ESA does not contain
requirements for any particular methods or approaches (See, e.g., Bldg. Indus. Ass'n of the
Bay Areaetal.v. U.S. Dept. of Commerce etal., 792 F.3d 1027 (9th Cir.2015) [upholding
district court’sruling that the ESA does not require the agency to follow a specific
methodology when designating critical habitat under section 4(b)(2)]). Guidance for
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4(b)(2) analysesis provided in our 2016 policy (81 FR7226,February11,2016)and
regulationsat 50 CFR 424, which was utilized in the following analyses.

The following sub-sections describethe economic, national security, and other relevant
impacts that we projected would result from including the specificareas described above in
the coral critical habitat designation. We considered theseimpacts whendeciding whether
to exercise our discretion to exclude particular areas from the designation. Both positive
and negative impacts were identified and considered (these terms are used interchangeably
with benefits and costs, respectively). Impacts were evaluatedin quantitativeterms where
feasible, but qualitative appraisals were used wherethatis more appropriate.

The primary impacts of a critical habitat designation resultfrom the ESA section 7(a)(2)
requirementthat Federalagencies ensure that theiractions are notlikely toresultin the
destruction or adverse modification of critical habitat, and that they consult with NMFS in
fulfilling this requirement Determiningthese impacts is complicated by the fact that section
7(a)(2) also requires that Federal agencies ensuretheir actions are not likely tojeopardize
the species’ continued existence, because the listingof coralsunder the ESAin 2014 already
requires federal agenciestoavoid jeopardizing the listed species. Thus, the impacts of coral
critical habitat are only those that would be in addition tothe impacts of listing - these
additional impacts of critical habitatare referred toas “incremental impacts.” That is, the
incremental impacts described in this 4(b)(2) analysis are those not expected to occur in
the absence of coral critical habitat.

The following impact analyses describe projected future federalactivities that would trigger
section 7 consultation requirements becausethey may affect the essential feature, and
consequently may resultin economic or national security impacts. Additionally, these
analyses describe broad categories of project modifications that may reduceimpacts to the
essential feature, and state whetherthe modifications are likely tobe solely a result of the
critical habitat designation or co-extensive withanother regulation, including the ESA
listing of the species.

5.1. 4(b)(2) Economic Impacts

In general, economicimpacts of the critical habitat designation resultthrough
implementation of section 7 of the ESA in consultations with federal agencies toensure
their proposed actions are not likely to destroy or adversely modify critical habitat. Such
economicimpacts may include both administrativeand project modification costs. The
economicimpacts of coral critical habitat are analyzedin the Final EconomicImpact
Analysis4(b)(2) Report, completed in 2024 and revised in 2025, whichis AppendixC of this
report.

The purpose of the economic analysis is to identify and analyze the potential economic
impacts associated with the designation of coral critical habitat areasin the waters of the
five jurisdictions of American Samoa, Guam, CNMI, PRIA, and Hawai‘i (FFS/Laloin NWHI
only). In addition, identification of these economicimpacts addresses the requirements of
Executive Order 12866 (as affirmed and supplemented by Executive Order 13563), which
directs federal agencies toassess the costs and benefits of regulatory actions. The Final
Economic Impact Analysis 4(b)(2) Report (Appendix C) projects economicimpacts of coral
critical habitat for the 10-year period 2024-2033. Numerous changes in the methodology
and assumptions were necessary for the final economicimpact analysis. These changes are
summarized in section 5.1.1 below, then the methods and results are summarized from the
final economic impact analysisin sections 5.1.2 and 5.1.3, respectively (Appendix C).
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5.1.1. Changes from Economic Impact Analysis for Proposed Rule

In order to update and improve upon the draft economicimpact analysis that was used for
the 2023 proposed rule, several changes were made in 2024 to the Final EconomicImpact
Analysis 4(b)(2) Report (Appendix C),and updated in 2025:

1. Application ofnewly obtained information from PIRO’s Protected Resources
Division (PRD), which is responsible for implementation of ESA section 7
consultations throughout the PacificIslands Region. This is the most significant
factor in terms of its influence on results of the final economic impact analysis
relative toresults of the draft economicanalysis, and consists of three major
components:

a. The final economicimpact analysis assumes that coral critical habitatwould
not resultinincremental project modifications. This is because the adverse
effects of future federal actions on coral critical habitat are not expected to
resultin destruction or adverse modification determinations (i.e., the basis
for requiring project modifications). The rationale for this revised
assumption is that the critical habitatareas constitute a sufficiently small
portion of each listed coral species' overall range, such that the loss or
degradation of habitat from future federal actions within U.S. waters would
not pose a significant threat to their conservation and recovery, and thus
future federal actions are very unlikely toresult in destruction or adverse
modification determinations. Without the potential for this critical habitat
designation toresultin incremental project modifications, incremental costs
of therule are limited tothe relatively minor administrative costs of
considering effects of actions on the coral critical habitatin section 7
consultations that would still occur for the listed corals absent designation
(Appendix C).

b. The historical composition of section 7 consultations by type (i.e., formal vs.
informal) is likely indicative of the future composition of consultations
affecting coral critical habitat. Since a very low proportion of historical
consultations were formal, and a high-end scenario depends on the
assumption thatall future consultations would be formal, the high-end
scenariothat was used in the draft economicimpact analysis is unrealistic.
Thus, the final economic impact analysis does not use high-end vs. low-end
scenarios. Instead, it generally uses a single cost scenario that assumes
future consultations will resemble historical consultations within coral
critical habitat (Appendix C).

c. Finally,inputfrom PIRO/PRD’s section 7 experts informed greater
geographicspecificity in terms of the types and number of future
consultations likely to affect coral critical habitat (Appendix C).

2. Maintenance of consistency with recent economicanalyses for other critical habitat
designations. The final economic analysis assumes that third parties will bear no
portion of administrative costs of consultation for consultations conducted
exclusively between NMFS and a federal action agency. This maintains consistency
with recent critical habitat economicimpactanalyses and more realistically
portrays the likely costs of future consultations that will consider effects to the coral
critical habitat (Appendix C).

3. Use ofrevised federal guidance on appropriate discounting. Calculation of present
value and annualized costs of the final critical habitat rule reflects revised guidance
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from the Office of Managementand Budget (OMB) on the appropriate use of
discountrates in regulatory analyses of federal rulemakings. OMB recommends use
of a default discount rate of seven percent (Appendix C).

The rationales for these changes tothe final economicimpact analysis are described in
more detail in Table 7 of Appendix C.

5.1.2. Methods for Final Economic Impact Analysis

To estimate the economicimpacts of this critical habitat designation, the economic analysis
compared the extent of protections afforded the corals’ habitatin the “without critical
habitat” vs. “with critical habitat” scenarios and then estimated the incremental costs of
achieving compliance under the latter. The “without critical habitat” scenariorepresents the
baseline for the analysis, which considers protections that existin the absence of coral
critical habitat, such as those provided by the ESA because ofthe listings of the corals as
threatened species,or as a result of other federal, territorial, or commonwealthregulations
or protections. The “with critical habitat” scenario describes the incremental impacts
associated specifically with the designation of critical habitat for the listed coral species.
Thatis, the incremental impacts described in this analysis are those not expectedto occurin
the absence of coral critical habitat (AppendixC).

To describe the economic impacts of critical habitat designation for the listed coral species,
the economicanalysis used the following general steps: (1) determined which activities
may be subjecttosection 7 consultation due to effects on coral critical habitat within the
five affected jurisdictions; (2) determinedthe type and number of historical section 7
consultations for each activity category within coral critical habitatbased on the 2014-
2023 consultation records; (3) based on the historical consultations, projected the type and
number oflikely future consultations on coral critical habitat for each activity category over
the 10-year period 2024-2033; and (4) estimated theeconomicimpacts of these projected
future consultations in terms of present value costs for the 10-year period of 2024-2033,
and annualized costs over that 10-year period, for each affected jurisdiction and island unit
(Appendix C).

To estimate the economicimpacts of the projected consultationsin 2024-2033,both direct
and indirect impacts were considered. Directimpactsinclude the costs associated with
additional administrative effort required to conduct the projected consultations, and
potentially the costs associated with project modifications thatwould not have been
required in the absence of critical habitat. However, as explained in Appendix C, NMFS does
not expect coral critical habitat toresultin any project modificationsin 2024-2033 beyond
those that would already be required under baseline protections. Thus, all direct impacts
consist of the administrative costs of conducting the projected consultations (Appendix C).

The administrative costs of conducting the projected consultations were calculated by
determining the numberofhours needed to complete each type of consultation and the
hourly cost of doing so. Indirectimpacts include timedelays, regulatory uncertainty, and
stigma effects. However, forecasting the costs associated with these indirect impacts is too
speculative tobe quantified in the economicimpact analysis. Moreover, for most projects,
delays attributable tothe additionaltime to consider the listed corals’ critical habitat as part
of future section 7 consultation are expected tobe negligible, given that most critical habitat
designation is not expected toresultin any project modifications beyond those that would
alreadybe required under the regulatory baseline. Thus the quantifiable economicimpacts
of coral critical habitat were made up entirely of the administrative effort required to
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conductthe projected consultations. Consistent with current guidance from OMB, an annual
discountrate of seven percent was applied to all cost estimates (Appendix C).

5.1.3. Results of Final EconomicImpact Analysis

For the first step, eight categories of federal activities that are likely tobe subject to future
consultation on coral critical habitat were identifiedbased on section 7 consultation records
from 2014-2023 withinareas that were considered for coral critical habitat,including in-
water and coastal construction, water quality and discharges, fishery management, military
activities, derelict vessel and marine debris removal, scientificresearchand monitoring,
aquaculture,and protected areamanagement (Appendix C).

For the second step, as shown in Table 4 below, there were 416 consultations conductedin
2014-2023 for all activity categories combined within the five jurisdictions in the island
unitsincluded in coral critical habitat. The 416 consultations included 15 formal
consultations, 120 informal consultations, 4 programmatic consultations, 267
programmaticimplementations (i.e., completion of a consultation on a single proposed
action under a programmatic consultation), and 10 technical assists. The programmatic
implementations included 200 federal actions for activities such as vessel entries, fisheries
management,and researchin PMNM at FFS (Lalo) in Hawai‘i, accounting for nearly half of
the 416 total consultations. These implementations require minimal administrative effort,
typically an email exchange acknowledging the activities fall under the programmatic. Of
theremaining 216 consultations, informal consultations accounted for 56 percent while
programmatic consultations (other than PMNM), formal consultations,and technical assists
made up 32 percent, 7 percent, and 5 percent, respectively. The formal consultations were
mostly on scientificresearch and monitoring and fishery management, but therewere also
some on military training, coastal construction, and aquaculture (Appendix C).
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Table 4. Section 7 Consultations in Coral Critical Habitat by Unitand Jurisdiction, 2014 - 2023 (from

Table 5 of Appendix C).
Unit and Number* of Number of Number of Number of Number of | Total
Jurisdiction Formal Informal | Programmatic | Programmatic | Technical
Consultations | Consultations | Consultations [ Implementations Assists
AS 1- Ofu-Olusega 1.5 9.5 0.1 0.4 0.5 12.0
AS 2 - Tutuila 1.5 24.0 0.1 9.4 0.5 35.5
AS3-Ta'u 2.5 3.5 0.1 0.4 0.5 7.0
AS 4 - Rose Atoll 1.2 3.9 0.1 0.7 0.5 6.3
AS 5 - Swains 1.2 1.9 0.1 0.4 0.5 4.0
Am Samoa, All 7.8 42.8 0.6 11.3 2.3 64.8
CNMI1-Rota 0.3 2.2 0.1 5.0 0.1 7.6
CNMI 2 - Aguijan 0.3 1.2 0.1 0.3 0.1 2.0
CNMI 3 - Tinian 0.3 6.2 0.1 0.3 0.1 7.0
CNMI 4 - Saipan 2.3 12.2 0.1 13.0 1.1 28.6
CNMI5 - Alamagan 0.3 1.2 0.1 0.0 0.1 1.6
CNMI 6 - Pagan 0.3 1.2 0.1 0.0 0.1 1.6
CNMI7 - Maugl. 0.3 1.2 0.1 0.0 0.1 1.6
CNMI 8- Uracas 0.3 1.2 0.1 0.0 0.1 1.6
CNMI9 - Asuncion 0.3 1.2 0.1 0.0 0.1 1.6
CNMI, All 4.9 27.4 1.0 18.7 1.5 53.5
Guam 1 - Guam 1.3 36.7 1.1 37.0 51 81.2
NWHI 1 - Lalo 0.2 5.6 1.1 200.0 1.1 208.0
PRIA1 - Palmyra 0.4 5.8 0.1 0.0 0.1 6.3
PRIA 2 - Johnston 0.4 1.8 0.1 0.0 0.1 2.3
PRIA, All 0.7 7.5 0.2 0.0 0.1 8.6
TOTAL 15.0 120.0 4.0 267.0 10.0 416.0

*Fractions of consultations occurred as a result of assigning some consultations to two or more activity categories.
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For the third step, as shown in Table 5 below, 394 consultations were projected in 2024-2033 for
all activity categories combined within the 5 jurisdictions in the island unitsincludedin coral
critical habitat. These 394 projected consultations include 9 formal consultations, 110 informal
consultations, 2 programmatic consultations, 263 programmaticimplementations, and 10 technical
assists. Programmaticimplementations and consultations (67 percent) and informal consultations
(28 percent) were projected toaccount for the large majority of future consultations, with the
remainder being formal consultations (2 percent) and technical assists (3 percent). Ofthese, only
the formal and informal consultations were expected to require substantial administrative effort.
Approximately 53 percent ofthe 394 projected consultations were expected tobe programmatic
consultations on vessel entries and research activities at FFS (Lalo) in Hawai‘i, which generally
entail minimal administrative effort. The nextlargest shares of the projected 394 future
consultations were projected to occur on activities such asin-water and coastal construction,
dredging and disposal, and shoreline protection occurring in the heavily populated units, including
Guam (17 percent of total consultations), Tutuila (9 percent), and Saipan (7 percent). Each of the
remaining units was projected toaccount for 3 percent or less of the projected 394 future
consultations (Appendix C).
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Table 5. Projected Number of Section 7 Consultations on Coral Critical Habitat by Unitand Jurisdiction,
2024-2033 (from Table 15 of Appendix C).

Unit and Number* of Number of Number of Number of Number of Total
Jurisdiction Formal Informal | Programmatic | Programmatic Technical
Consultations | Consultations | Consultations [ Implementations Assists

AS 1- Ofu-Olosega 1.0 8.9 0.1 0.4 0.5 10.8
AS 2 - Tutuila 1.0 24.4 0.1 9.4 0.5 35.3
AS3-Ta'u 1.0 2.9 0.1 0.4 0.5 4.8
AS 4 - Rose Atoll 0.7 3.3 0.1 0.7 0.5 5.2
AS 5- Swains 0.7 1.3 0.1 0.4 0.5 2.8
Am Samoa, All 4.3 40.8 0.3 11.3 2.3 58.9
CNMI1-Rota 0.1 2.1 0.1 5.0 0.1 7.3
CNMI 2 - Aguijan 0.1 1.1 0.1 0.3 0.1 1.6
CNMI 3 - Tinian 1.1 6.1 0.1 0.3 0.1 7.6
CNMI 4 - Saipan 2.1 12.1 0.1 13.0 1.1 28.3
CNMI5 - Alamagan 0.1 1.1 0.1 0.0 0.1 1.3
CNMI 6 - Pagan 0.1 1.1 0.1 0.0 0.1 1.3
CNMI7 - Maugl. 0.1 1.1 0.1 0.0 0.1 1.3
CNMI 8 - Uracas 0.1 1.1 0.1 0.0 0.1 1.3
CNMI9 - Asuncion 0.1 1.1 0.1 0.0 0.1 1.3
CNMI, All 4.0 26.5 0.5 18.7 1.5 51.2
Guam 1 - Guam 0.1 30.6 0.1 33.0 5.1 68.8
NWHI 1 - Lalo 0.1 5.1 1.1 200.0 1.1 207.3
PRIA1 - Palmyra 0.3 5.8 0.1 0.0 0.1 6.1
PRIA 2 - Johnston 0.3 1.3 0.1 0.0 0.1 1.6
PRIA, All 0.5 7.0 0.1 0.0 0.1 7.7
TOTAL 9.0 110.0 2.0 263.0 10.0 394.0

*Fractions of consultations occurred as a result of assigning some consultations to two or more activity categories.
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Based on the results of Step 3 and the methods described in 5.1.2 above, the final step of the
economicimpactanalysis estimated the costs of coral critical habitat in terms of present value costs
for the 10-year period 0of2024-2033, and annualized costs over that 10-year period. The costs of
conducting the 394 projected consultations were estimated tobe $6,600 for each formal
consultation, $3,300 for each informal consultation, $15,000 for each programmatic consultation,
$570 for each programmaticimplementation, and $550 for each technical assist (see Table 20 in
Appendix C). That s, a formal consultation is twice as expensive as an informal consultation, while a
programmatic consultation (i.e., developinga programmatic consultation for a group of similar
types of federal activities) is 26.3 times more expensive than a programmaticimplementation (i.e.,
implementing an existing programmatic consultation for a single federal action). The varying costs
are a result of the highly variable number of hours needed for each consultation type, as explained
in Appendix C.

Based on the consultation type of the 394 projected consultations and the cost of each consultation,
the present value costs for the 10-year period of 2024-2033 and the annualized costs over that 10-
year period were estimated. These costs can be expressed by unit and jurisdiction, as shown in
Table 6 below, and also by activity category. These three ways of expressing the results are
summarized below from Appendix C. For the annualized results, current OMB guidancerequires
application of a seven percent discount rate. For example, as shown in Table 6 for the Ofu-Olosega
Unit, the present value cost for the 10-year period 0of2024-2033is $25,000, but the annualized
costs for each year of that 10-year period are $3,500 due to application of the discount rate
(Appendix C).

For the 18 critical habitat units combined, the total estimated present value cost for the 10-year
period of 2024-2033 is $360,000, and the total annualized cost is $51,000, as shown in Table 6
below and explained in Section 7.0 of Appendix C. The three units with the highest 10-year and
annualized costs are those with the largest human populations, thehighest being Guam ($82,000,
$12,000), followed by Tutuila ($64,000, $9,200) and Saipan ($42,000, $6,000), which together
make up slightly over halfof the total costs. However, itis notable that the unit with the fourth-
highest costsis the uninhabited FFS (Lalo) in Hawai‘i ($39,000, $5,600), which has much higher
costs than the other uninhabited units (e.g., Aguijan, Alamagan, Johnston). These relatively high
costs are because halfof the total projected consultationsin 2024-2033 are programmatic
implementationsin FFS. In contrast, thetotal costsin the other 14 units combined amount to
approximately one-third of the grand total for all 18 units (Table 6; Appendix C).

The 18 unitsarein 5 jurisdictions, including 5 unitsin AmericanSamoa, 1 in Guam, 9 in CNM]I, 2 in
PRIA, and 1 in Hawai‘i. As shown in Table 6 below and explained in Section 7.0 of Appendix C,
American Samoa has the highest 10-year and annualized costs ($120,000, $17,000), followed by
CNMI ($100,000,$14,000), Guam ($82,000,$12,000), Hawai‘i ($39,000, $5,600), and PRIA
($19,000, $2,700). While CNMI has halfof the 18 units, the total costsin CNMI are lower than in
American Samoabecause 6 ofthe 9 CNMI units have the lowest costs of any of the 18 units. In
contrast, the costsin each of the 6 American Samoa units are all in the relatively moderate to high
range. The costs in the other three jurisdictions range from very low for PRIA tomoderate for FFS
in Hawai‘i torelatively high for Guam (Table 6; AppendixC).

The economic impacts of coral critical habitat vary substantially by federal activity category, which
include in-water and coastal construction, water quality and discharges, fishery management,
military activities, derelict vessel and marine debris removal, scientificresearchand monitoring,
aquaculture,and protected areamanagement, as described in Section 5 of Appendix C. As noted
above, the total estimated presentvalue cost of coral critical habitat for the 10-year period of 2024 -
2033is$360,000, and the total annualized costis $51,000. As shown in Tables 24 and 25 in
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Appendix Cand summarizedhere, the threeactivity categories with the highest 10-year and
annualized costs are in-water and coastal construction ($120,000, $17,000), scientificresearch and
monitoring ($86,000,$12,000), and protectedarea management ($67,000, $9,500), which together
make up over three-quarters of the total costs. The remaining costs, in terms of 10-year and
annualized costs, are made up mostly of water quality and discharges ($27,000, $3,800), military

activities ($26,000, $3,700), and derelictvessel and marinedebris removal ($19,000, $2,700;
Appendix C).
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Table 6. Total Present Value Costs, Percent of Total, and Annualized Costs of Coral Critical Habitat
Designation, 2024-2033, by Unitand Jurisdiction (7% Discount Rate, 2023 dollars; from Table 23 in
Appendix C).

Unit and Present Value Percent of Total | Annualized
Jurisdiction Costs, 2024-2033 Costs
AS 1- 0fu-Olosega $25,000 7% $3,500
AS 2 - Tutuila $64,000 18% $9,200
AS3-Ta'u $12,000 3% $1,700
AS 4 - Rose Atoll $11,000 3% $1,600
AS 5 - Swains $6,900 2% $980
Am Samoa, All $120,000 33% $17,000
CNMI1- Rota $8,000 2% $1,100
CNMI 2 - Aguijan $4,200 1% $600
CNMI 3 - Tinian $24,000 7% $3,500
CNMI 4 - Saipan $42,000 12% $6,000
CNMI 5 - Alamagan $4,100 1% $580
CNMI 6 - Pagan $4,100 1% $580
CNMI 7 - Maug]Isl. $4,100 1% $580
CNMI 8 - Uracas $4,100 1% $580
CNMI9 - Asuncion $4,100 1% $580
CNMI, All $100,000 28% $14,000
Guam 1 - Guam $82,000 23% $12,000
NWHI 1 - Lalo $39,000 11% $5,600
PRIA 1 - Palmyra $14,000 4% $2,000
PRIA 2 - Johnston $5,000 1% $710
PRIA, All $19,000 5% $2,700
TOTAL $360,000 100% $51,000

73



5.1.4. Summary ofFinal Economic Impact Analysis

The economic impacts of coral critical habitat were estimated in terms of present value costs for the
10-year period of 2024-2033, and annualized costs over that 10-year period. The total economic
impacts of coral critical habitat for all units combined was estimatedtobe $360,000 for the 10-year
period, while the total annualized cost was estimatedtobe $51,000. These costs can be expressed
by unit for each of the 18 coral critical habitat units, by jurisdiction for each ofthe 5 affected
jurisdictions, and by federal activity for each of the 8 types of affected federal activities (Appendix
C).

The three units with the highest 10-year and annualized costs are those with the largest human
populations, the highest being Guam ($82,000, $12,000), followed by Tutuila ($64,000,$9,200) and
Saipan ($42,000, $6,000), whichtogether make up slightly over half of the total costs. The 18 units
arein 5 jurisdictions, incuding AmericanSamoa, Guam, CNMI, PRIA, and Hawai‘i (onlyincludes FFS
in NWHI). American Samoa has the highest 10-yearand annualized costs ($120,000,$17,000),
followed by CNMI ($100,000, $14,000), Guam ($82,000, $12,000), Hawai‘i ($39,000, $5,600), and
PRIA ($19,000,$2,700). The three federal activity categories with the highest 10-year and
annualized costs are in-water and coastal construction ($120,000,$17,000), scientificresearch and
monitoring ($86,000,$12,000), and protectedarea management ($67,000, $9,500), which together
make up over three-quarters of the total costs (Appendix C).

The total economicimpacts of coral critical habitat are expectedtobe less than halfa million dollars
over the first decade of designation, amounting to $51,000 annually. Such minimal economic
impacts are because coral critical habitatis only expected toresultin additional administrative
effort to complete section 7 consultations that would not otherwise be required, rather than in
project modifications that would not otherwise be required. In addition, coral critical habitat has
the potential toresultin economicbenefits because it can lead toincreased protection of
economically-valuable coral reefs. However, such benefits are not quantifiableand thus have not
been factored into the estimates of economicimpacts (Appendix C).

5.2. 4(b)(2) National Security Impacts

The national security impacts of coral critical habitat are analyzed below. Only the Navy’s Ritidian
Point Surface Danger Zone (SDZ) complex was requested for exclusion from coral critical habitat.
Impacts tonational security may arise when DOD or U.S. Coast Guard actions ata site are required
for national security and are likely toresultin adverse modification or destruction of the essential
feature, therefore section 7 consultation requirements may cause significant delaysin or
modifications to the activity, potentially impacting national security.In most cases, consultation
under section 7 will already be required because of the listing itself, so consultation for critical
habitat would add an additional layer of consultation rather than an entirely new consultation
effort on its own. Ifadditional consultation requirements are likely due to critical habitat at a site,
then consideration of other factors is needed to characterize subsequent impacts tonational
security, such as the type and frequency of additional consultation, potential delays and
requirements resulting from the additional consultation, and how uniquethe DOD activities are at
the site.

Benefits tothe conservation of listed corals depend on whether designation of critical habitatata
site leads to additional conservation of the species above whatisalready provided by beinglisted
under the ESA in the first place. The potential for additional conservation is a function of many
factors, including atleast the quantity and quality of essential featureat the site, the level of
protection of the essential feature already provided by existing management of the site, the
likelihood of other federal (non-DOD) actions being proposed within the site that would be subject
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to critical habitat; and whether critical habitat helps address the unique conservation challenges
associated with listed corals.

Based on the information below, we qualitatively compare the national security impacts to the
conservation benefits todetermine whichis greater. [fnational security impacts outweigh
conservation benefits, the site is excluded from critical habitat. If conservation benefits outweigh
national security impacts, the site is not excluded from critical habitat. The decision to exclude any
sites from a designation of critical habitatis always at the discretion of NMFS. In no circumstances
is an exclusion of any site required by our final policy on 4(b)(2) of the ESA (81 FR 7226, February
11,2016)and regulations.

The Guam unit of final coral critical habitatincludes one Navy 4(b)(2) national security site that
wasrequested for exclusion: The Ritidian Point SDZ complex as shown in Fig. 9-1 of the JRM INRMP
(DON 2019a) overlaps with asmall area of forereefthatis included in coral critical habitat. The
areais 0-12 m of depth and consists primarily of spur-and-groove and aggregate reefthat provides
high quality coral habitat (Burdick2005, DON 2019a). A species-levelcoral survey by Donaldson
and Rongo (2006) at the site did not find any A. globiceps colonies along eight 50 m long transects at
various depthsbetween 1 and 20 m within forereefand reefflat habitat. However, a more recent
species-level coral survey conducted at this site indicated that A. globicepswas present:
Kawahigashietal. (2021) found a total of four colonies of A. globiceps (all at 6 m depth)alongeight
50 m long transects within forereefhabitatat the site.

National Security Impacts: National security impacts depend on the additional section 7
requirements that would result from the coral critical habitat, above and beyond those already
required toavoid jeopardizing the continued existence of any listed species or avoid destruction or
adverse modification of other, designated critical habitats (i.e., incremental impacts). The Navy
noted thatthe Ritidian Point SDZ complex supports training at the Marine Corps Live Fire Training
Range Complex (LFTRC)at AAFB, and construction of new facilities (e.g., range administration
building, range maintenance building observation towers) at AAFB, tomeet the individual weapons
training/qualification requirements of the Marine Corps. This SDZ is expected to be operational for
32 weeks per year and extends approximately 2 miles over open water in the event stray bullets go
over the berm and intothe ocean. Ifthis occurs, the bullets will settle on the seafloor (DON 2015,
2019a,b).

The Type and Frequency of Additional Consultation: The Navy stated that designation of the marine
component of this site as coral critical habitat would resultin limitations on live fire training at
LFTRC. The Navy explained thatthisis because limited stafftime and resources would be diverted
to preparing additional documents required toimplementactivities in critical habitatareas from
work required on other vital environmental items (DON 2015).In 2021 and 2022, the Navy
confirmed that thisinformation is still applicableto the site (]. Rivers, pers. comm., Oct-21 and Apr-
22).Because many training and construction activities are planned at LFTRC adjacent to this
marine area, the listed coral A. globiceps occurs there, and the planned activities have the potential
to affect thislisted species, ESA section 7 consultations would likely be necessary whether critical
habitatis designated or not. That is, the additional consultation requirement above and beyond
whatwould already be requiredby the fact thatlisted corals occur at the site is not expected tobe
substantial. Also, the additional consultation for critical habitatwould be for activities thatare
planned in advance, and thus the additional section 7 coral consultation workload would not be
unpredictable but rather could be anticipated and managed ahead of time.

Uniqueness of DOD Activities at the Site: The Navy noted that the LFTRC on Guam provides critical
individual live fire training requirements for Marine Corps personnel, which is a prerequisite for
conducting unitlevel and combined level training. Without the qualification of these live fire
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training events, individuals and small teams are not capable of conducting larger unitcollective
events. The LFTRC provides the necessary foundation for which trainingprogression is built upon.
Plansarein place to considerably expand LFTRCin anticipation of growing Marine Corps training
needs. No other facility on Guam or elsewhere in the Mariana Islands provides this type of training
(DON 2015,2019a,b).In2021and 2022, the Navy confirmed that this information is still applicable
to the site (J. Rivers, pers. comm., Oct-21 and Apr-22). Ifthe additional section 7 requirements that
would result from the coral critical habitat were likely to be substantial and unpredictable, then
national security impacts would be compoundedby the uniqueness of DOD activities at the site.
However, as explained above, the additional section 7 requirements would be neither substantial
nor unpredictable, thusthe uniqueness of DOD activities does not affect the national security
impacts.

Conservation Benefits: Benefits tothe conservation of ESA-listed corals depend on whether
designation of critical habitat ata site leads toadditional conservation of the species above what is
already provided by the species’listing. The potential for additional conservation at the siteisa
function of listed corals’ use of the area, the level of protection already provided by management,
and thelikelihood of non-DOD actions subject to critical habitat.

Listed Corals’ Use of the Area: As elsewhere on Guam, the coral reefhabitat withinthe areabeing
considered for coral critical habitatis made up of forereeffrom 0-12 m depth, consisting primarily
of spur-and-groove and aggregate reef (Burdick2005, DON 2019a). The area haslow human
impacts and provides some of the higher quality coral reefhabitat on Guam (USFWS 20009,
Donaldson and Rongo 2006, Kawahigashi etal. 2021). As noted above, A. globiceps occurs at this
site. However, colonies of the species may die off in response to natural disturbances and not
reappear for a few years, which may be why Kawahigashietal. (2021) found A. globiceps there but
Donaldson and Rongo (2006) did not. Such mortality and recovery of coral populations at any given
siteis a normal response tonatural disturbance (Birkelandetal. 2021).

Level of Protection Already Provided by Management: This site is entirely within U.S. Fish and
Wildlife Service (USFWS) Submerged Lands, which forms the marine component ofthe Guam
National Wildlife Refuge (NWR) and is managed according tothe Guam NWR Comprehensive
Conservation Plan (USFWS 2009). The plan includes Strategies to Restore, Protect, and Native
Marine Communities, such as marine debris removal and areaclosures (USFWS, 2009). The site is
entirely within EFH for coral reefecosystems, but EFH protections are not mandatory. However,
none of these designations prevent the Navy from using the SDZ for its designated purposes.

Likelihood of Non-DOD Actions Subject to Critical Habitat: It is possible that non-DOD federal
actions will be proposed within this site that could affect the essential feature, but thatwould no
longer be subject tothe critical habitat provision ifthe particular area were excluded from the
designation. However, the site is off-limits for 32 weeks a year, quite remote, and not currently used
for other federal activities; thus, the likelihood of non-DOD actions in the future is very low. The site
is used for some recreational activities, butthese are not federal actions.

Recommendation: We conclude that the impacts tonational security ofincluding this area within
critical habitat donot outweigh the conservation benefits to the listed corals, and thus recommend
that the Ritidian Point SDZ complex not be excluded from coral critical habitat designation. The
mostimportant factors supporting this recommendation are: (1) the national security impacts of
coral critical habitat are unlikely tobe either substantial or unpredictable because listed corals are
known to occur at this site atleast some of the time, thus the Navy would already be conducting
section 7 consultations on listed corals for any of their activities that affectlisted corals at this site
even without critical habitat, resulting in little additional consultation work; and (2) the
conservation benefits of coral critical habitat could be considerable because critical habitat would
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protectthe high quality essential feature within the area during periods whennatural disturbance
causes A. globiceps colonies to temporarily disappear from the site. Mortality and recovery of coral
populations at any given site is a normal response tonatural disturbance, thus it is expected that
colonies of listed corals will periodically disappear and reappear at the site in the future.

5.3. Other Relevant Impacts

Other relevantimpacts include the benefits of critical habitat designation,and impacts on
governmental or private entities that are implementing existing management plans that provide
benefitstothelisted species. These other relevantimpacts are described below for coral critical
habitat.

5.3.1. Benefits of Critical Habitat

The three main types of benefits of critical habitat designation are increased probability of
conservation and recovery of the listed corals, ecosystem service benefits of coral reef conservation,
and education and awareness:

(1) Increased probability of conservation and recovery of the listed corals: The most direct benefits
of the critical habitat designation stem from the enhanced probability of conservation and recovery
of the listed corals. Such conservation benefits result from the increased protection of the essential
feature from federal actions provided by coral critical habitat. As described in section 3.4.21 above,
while listed corals are generally distributed throughout the specificareas, resulting in low
incremental impacts of critical habitat, there are still many locations on smaller spatialscales
within the specificareas that maylack colonies of listed corals at any given pointin time. That s,
colonies of listed corals may decrease or disappear from particular locations in response tolocal
disturbances, thenreturnand increase aslocal conditions improve. Such dynamic spatial and
temporal fluctuation in the distributions of colonies of listed corals within the specificareasisa
natural process. Critical habitat thereby protects the essential featurein the locations that lack
colonies of listed corals when federal actions are proposed at thatlocation. In addition, while the
economicimpactanalysis (Appendix C) assumes that no project modifications will be madedue to
coral critical habitatin 2024-2033, thatdoes not mean that no project modifications will ever be
made. Thatis, we assume that some project modifications could be made due to coral critical
habitat at some pointin the future.

As described in Section 5.1 above, our final economicimpact analysis assumes that coral critical
habitat would not resultin incremental modifications to proposed federal actions (Appendix C).
This refers to modifications required by section 7 consultation. However, changes to proposed
federal actions may occur voluntarily through technical assistance. When critical habitatis
proposed or designated, federalaction agencies often seek technical assistance from PIRO to
discuss how future actions could be designed in ways toreduce or even avoid impacts to critical
habitat. Unlike modifications required by section 7 consultation, technical assistance is voluntary
and outside of the official processes of formal, informal, or programmatic section 7 consultations. It
typically helps reduce the amount of time and effort required by the federal action agency to
complete consultation, and sometimes makes consultation unnecessary altogether. More
importantly, technical assistance on critical habitat often results in substantial reductionsin the
impacts of federal actions on critical habitat. Furthermore, as awareness withinfederal action
agencies about coral critical habitatincreases over time, the amount of technical assistanceis likely
to increase. Thus, technical assistance on coral critical habitat is expected toresultin important
conservation benefits for listed corals in the future.

(2) Ecosystem service benefits of coral reefconservation: Overall, coral reefecosystems, including
those comprising populations of the listed corals, provide important ecosystem services of value to
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individuals, communities,and economies. These include recreational opportunities (and associated
tourism spendingin the regional economy), habitatand nursery functions for recreationally and
commercially valuablefish species, shoreline protection in the form of wave attenuation and
reduced beach erosion, and climate stabilization via carbon sequestration. The total economicvalue
of coral reefsin the three U.S. PacificIslands jurisdictions with the majorityofthe critical habitat
units (American Samoa, Guam,CNMI)in 2023 dollarsis: (1) American Samoa - $14.9 million/year,
(2) Guam - $182.8 million/year, and (3) CNMI - $67.0 million/year (section 8.3 of Appendix C).
Efforts to conserve the listed corals alsobenefit the broader reefecosystems, thereby preserving or
improving these ecosystem services and values (NOAA Coral Reef Conservation Program 2013).

Coral critical habitat encompassesmost of the shallow coral reefs in American Samoa, Guam, and
CNMI. Since section 7 consultation and technical assistance on the effects of future federal actions
on coral critical habitatislikely toreduce theirimpacts on these coral reefs, coral critical habitatis
expected toindirectly benefit them, thereby increasing the ecosystem service benefits they provide.
While such benefits cannot be directly monetized, existing information on the value of coral reefs
provides an indication of the value placed on those ecosystems (section 7.2 of Appendix C).

(3) Education and awareness benefitsthat may resultfrom the designation: There is the potential
for education and awareness benefits arising from the critical habitat designation. This potential
stems from two sources: (1) Entities that engage in section 7 consultation; and (2) members of the
general publicinterested in coral conservation. The former potential exists from parties who alter
their activities tobenefit the species or essential feature because they were made aware of the
critical habitat designation throughthe section 7 consultation process. The latter may engagein
similar efforts because theylearned of the critical habitat designation through outreach materials.

Similarly, state and local governments may be promptedto enactlaws or rules to complement the
critical habitat designation and benefitthe listed corals. Those laws would likely result in additional
impacts of the designation. However, we are unable to quantify the beneficial effects of the
awareness gained through or the secondary impacts from state and local regulations resulting from
the critical habitat designation (Appendix C).

In summary, the benefits of critical habitat include greater conservation of the listed corals through
future consultation and technical assistance with federal action agencies, higher ecosystemservice
benefits of coral reef conservation, and greater education and awareness outside of federal action
agencies. While such benefits are not quantifiable (Appendix C), there is a high level of certainty
that all three types of benefits will occur in the future because: (1) consultations and technical
assistance by PIRO for federal action agencies on coral critical habitat will occur in the future and
will likely increase as awareness of coral critical habitatamong federalagencies grows; (2)
consultation and technical assistance are likely toindirectly enhancethe ecosystem service benefits
of coral reefs; and (3) some education and awareness benefits within the general publicor state and
local agencies are likely to occur, and may also increase over time.

5.3.2. Impacts to Governmental and Private Entities

Many previous critical habitatimpact analyses evaluated the impacts of the designation on
relationships with, or the efforts of, private and public entities involved in management or
conservation efforts benefiting listed species. These analyses found that the additional regulatory
layer of a designation could negatively impact the conservation benefits provided tothe listed
species by existing or proposed management or conservation plans. For example, section 7
consultation with NMFS by a marine protected area agency on the effects of their management plan
on critical habitat could cause delays to projects that benefit the listed species (Appendix C).
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There are a large number of federal marine protected areasin American Samoa, Guam, CNMI, PRIA,
and NWHI where coral critical habitatis being considered (listedin Table 14 of Appendix C), many
of which have draft or final management plans(NPSA 1997, NOAA-USFWS-HI 2008, USFWS 2009,
FBNMS 2012, USFWS 2014,NOAA-USFWS-CNMI2020). Impacts of critical habitat designation on
the agencies responsible for natural resource managementplanning of these areas depend on the
type and number of section 7 consultations that may result from the designation in the areas
covered by those plans, as well as any potential project modifications recommended by these
consultations. Negative impacts tothese entities could resultifthe critical habitatdesignation
interferes with these agencies’ ability to provide for the conservation of the species, or otherwise
hampers managementofthese areas.

5.4. 4(b)(2) Conclusion

Based on the final economic impact analysis provided in Appendix C and summarized in section 5.1
above, the economicimpacts of coral critical habitat are likely tobe verylow, even on the islands
with concentrated economicactivity (Tutuila, Guam, Saipan), which are also the largest islands with
the most coral critical habitat. Since these are the three units where most future proposed federal
actions that could affect critical habitat are expected and also with relatively high proportions of
coral critical habitat, the conservation benefits of critical habitat are the greatestin these three
units. Thus, economicimpacts donot outweigh conservation benefits,and no exclusions from coral
critical habitat should be made.

Based on the 4(b)(2) national security impact analysis in section 5.2 above, the conservation
benefits of designation outweigh thenational security impactsof coral critical habitat at the Navy’s
Ritidian Point SDZ complex. Thus, national securityimpacts do not outweigh conservation benefits,
and no exclusions from coral critical habitat should be made.

6. Conclusion and Maps of Coral Critical Habitat

We used a systematic methodology to compile, assess, and interpret the records of ESA-listed corals
species to identify 20 U.S.islands that are within the occupied area for atleast one listed species
(provided in Appendix A and summarizedin Section 2.1.4 above). For each of the five listed species
within U.S. waters, we identified the islands included in the occupied area and the depth ranges of
the speciesaround each island (Section 3.1). All five species have the same essential feature
(Section 3.2). The specificareas containing the essential feature are described for each of the 20
island units, which are the areas that were considered for coral critical habitat (Section 3.4). These
areas were subjected to4(a)(3) analyses, resulting in two entire islands (FDM and Wake Atoll)
beingineligible for coral critical habitat, as well aslarge portions of Guam and Tinian (Section 4),
reducing the total number of coral critical habitat units from 20 to 18 islands. These remaining 18
island units were then subjected to4(b)(2) economic and national security impact analyses,
resulting in no exclusions (Section 5). Critical habitatfor each of the five listed coral speciesis
summarized below and in Table 7. The specificareas of critical habitat withinthe 18 island units for
the 5 listed coral species are shown on the 27 maps in Section 6.1.7. below. Multiple substrate data
sources were used for the maps, as cited in the island sub-sections in Section 3.4 above.

6.1.1. Acroporaglobiceps

Coral critical habitat for A. globiceps includes specificareas within certain depth ranges around the
following 17 islandsin 5 jurisdictions, as described below, summarized in Table 7,and shown in the
17 color-coded maps (4. globiceps is blue):
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1. Tutuilaand Offshore Banks (American Samoa): Critical habitat for A. globiceps in this unit
includes the specificareas described in Section 3.4.1 within a depth range of 0 - 20 m, as
shownin Fig. 2 below.

2. Ofu-Olosega (American Samoa): Critical habitatfor A. globiceps in this unitincludes the
specificareas described in Section 3.4.2 within a depth range of 0 - 20 m, as shown in Fig. 7
below.

3. Ta'u (American Samoa): Critical habitat for A. globiceps in this unit includes the specific
areas described in Section 3.4.3 within a depth rangeof 0 - 20 m, as shown in Fig. 10 below.

4. Rose Atoll (American Samoa): Critical habitatfor A. globiceps in this unitincludes the
specificareas described in Section 3.4.4 within a depth range of 0 - 10 m, as shown in Fig.
13 below.

5. Guam (Guam): Critical habitatfor A. globiceps in this unitincludes the specificareas
described in Section 3.4.6 within a depth range of 0 - 12 m, as shown in Fig. 16 below.
Several areas on the west and north sides of the island are ineligible due to 4(a)(3) (Fig. 16).

6. Rota (CNMI): Critical habitat for A. globiceps in this unitincludes the specificareas
described in Section 3.4.7 within a depth range of 0 — 12 m, as shown in Fig. 17 below.

7. Aguijan (CNMI): Critical habitat for A. globiceps in this unitincludes the specificareas
described in Section 3.4.8 within a depth range of 0 - 12 m, as shown in Fig. 18 below.

8. Tinian (CNMI): Critical habitat for A. globiceps in this unitincludes the specificareas
described in Section 3.4.9 within a depth range of 0 - 12 m, as shown in Fig. 19 below. Most
of the island is ineligible due to4(a)(3) (Fig. 19).

9. Saipan (CNMI): Critical habitatfor A. globiceps in this unitincludes the specificareas
described in Section 3.4.10 within a depth range of 0 - 12 m, as shown in Fig. 20 below.

10. Alamagan (CNMI): Critical habitatfor A. globiceps in this unitincludes the specificareas
described in Section 3.4.12 within a depth range of 0 - 12 m, as shown in Fig. 21 below.

11. Pagan (CNMI): Critical habitat for A. globiceps in this unitincludes the specificareas
described in Section 3.4.13 within a depth range of 0 - 12 m, as shown in Fig. 22 below.

12. Asuncion (CNMI): Critical habitatfor A. globiceps in this unitincludes the specificareas
described in Section 3.4.14 within adepth range of 0 - 12 m, as shown in Fig. 23 below.

13. MaugIslands (CNMI): Critical habitatfor A. globiceps in this unitincludes the specificareas
described in Section 3.4.15 within a depth range of 0 - 12 m, as shown in Fig. 24 below.

14. Uracas (CNMI): Critical habitat for A. globiceps in this unitincludes the specificareas
described in Section 3.4.16 within a depth range of 0 - 12 m, as shown in Fig. 25 below.

15. Palmyra Atoll (PRIA): Critical habitat for A. globiceps in this unitincludes the specificareas
described in Section 3.4.17 within a depth range of 0 - 12 m, as shown in Fig. 26 below.

16. Johnston Atoll (PRIA): Critical habitat for A. globiceps in this unitincludes the specificareas
described in Section 3.4.18 within a depth range of 0 - 12 m, as shown in Fig. 27 below.

17. French Frigate Shoals (Hawaii), also known as Lalo: Critical habitat for A. globiceps in this
unitincludes the specificareas described in Section 3.4.20 within a depth range of 0 - 12 m,
as showninFig. 28 below.

6.1.2. Acroporaretusa

Coral critical habitat for A. retusa includes specificareas within certain depth rangesaround the
following five islands in American Samoa, as described below,summarized in Table 7,and shown in
the five color-coded maps (A. retusa is purple):

1. Tutuilaand Offshore Banks (American Samoa): Critical habitat for A. retusa in this unit
includes the specificareas described in Section 3.4.1 within a depth range of 0 - 20 m, as
shown in Fig. 3 below.
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2. Ofu-Olosega (American Samoa): Critical habitatfor A. retusa in this unitincludes the specific
areas described in Section 3.4.2 within a depth rangeof 0 - 20 m, as shown in Fig. 8 below.

3. Ta'u (American Samoa): Critical habitat for A. retusa in this unitincludes the specificareas
described in Section 3.4.3 withina depth range of 0 - 20 m, as shown in Fig. 11 below.

4. Rose Atoll (American Samoa): Critical habitatfor A. retusa in this unitincludes the specific
areasdescribed in Section 3.4.4 withina depth rangeof 0 - 20 m, as shown in Fig. 14 below.

5. Swains (American Samoa): Critical habitatfor A. retusa in this unitincludes the specific
areas described in Section 3.4.5 within a depth rangeof 0 - 20 m, as shown in Fig. 15 below.

6.1.3. Acropora speciosa

Coral critical habitat for A. speciosa includes specificareas within 20 - 50 m around Tutuila and its
offshore banks in American Samoa, as summarized in Table 7, and shown in the color-coded map

( ,Fig. 4).
6.1.4. Fimbriaphyllia paradivisa

Coral critical habitat for F. paradivisa includes specificareas within 20 - 50 m around Tutuilaand
its offshore banksin American Samoa, as summarizedin Table 7 and shown in the color-coded map
(F. paradivisa is green, Fig. 5).

6.1.5. Isopora crateriformis

Coral critical habitat for I crateriformisincludes specificareas within certaindepthrangesaround
the following three islands in American Samoa, as described below, summarizedin Table 7,and
shown in the three color-coded maps (I. crateriformisis brown):

1. Tutuilaand Offshore Banks (American Samoa): Critical habitat for I crateriformisin this
unitincludes the specificareas described in Section 3.4.1 within a depth rangeof 0 - 20 m,
as shownin Fig. 6 below.

2. Ofu-Olosega (American Samoa): Critical habitatfor I crateriformisin this unitincludesthe
specificareas described in Section 3.4.2 within a depth range of 0 - 20 m, as shown in Fig.9
below.

3. Ta'u (American Samoa): Critical habitat for L crateriformisin this unitincludes the specific
areasdescribed in Section 3.4.3 withina depth rangeof 0 - 20 m, as shown in Fig. 12 below.

6.1.6. Summary Table

Critical habitat for each of the five listed coral species is summarized in the columns of Table 7
below. All the American Samoa units except Swains have overlapping criticalhabitat designations
for multiple listed species, as shown in the rows of Table 7, including Tutuila and Offshore Banks
(five spp.), Ofu-Olosega and Ta'u (three spp. each), and Rose Atoll (two spp.).
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Table 7. The 18 island units that contain critical habitat for the 5 listed coral species. For each species, depth ranges in meters and figure numbers for
the 27 maps are shown. Each map shows color-coded specificareas of designated critical habitat for each species in the colorsindicated below.

Island (Unit) A. globiceps A. retusa F. paradivisa I crateriformis
Depth | Fig. | Depth | Fig. | Depth Depth | Fig. | Depth Fig.
Tutuilaand Offshore Banks | 0-20 2 0-20 3 20-50 20-50 5 0-20 6
Ofu-Olosega 0-20 7 0-20 8 - - - - 0-20 9
Ta'u 0-20 10 0-20 11 - - - - 0-20 12
Rose Atoll 0-10 13 0-20 14 - - - - - -
Swains - - 0-20 15 - - - - - -
Guam 0-12 16 - - - - - - - -
Rota 0-12 17 - - - - - - - -
Aguijan 0-12 18 - - - - - - - -
Tinian 0-12 19 - - - - - - - -
Saipan 0-12 20 - - - - - - - -
FDM 0-12 * - - - - - - - -
Alamagan 0-12 21 - - - - - - - -
Pagan 0-12 22 - - - - - - - -
Asuncion 0-12 23 - - - - - - - -
Maug Islands 0-12 24 - - - - - - - -
Uracas 0-12 25 - - - - - - - -
Palmyra Atoll 0-10 26 - - - - - - - -
Johnston Atoll 0-10 27 - - - - - - - -
Wake Atoll 0-10 * 0-20 * - - - - - -
FFS/Lalo 0-10 28 - - - - - - - -

**No maps needed for Farallon de Medinilla or Wake Atoll because entire area around each island ineligible for coral critical habitat due to 4(a)(3).
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6.1.7. Maps

Figure 2. Specific areas of coral critical habitat for A globiceps (0 - 20 m depth, blue) in the Tutuila and Offshore Banks
Unit.
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Figure 3. Specific areas of coral critical habitat for A retusa (0 - 20 m depth, purple) inthe Tutuila and Offshore Banks
Unit.
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Figure 4. Specific areas of coral critical habitat for A speciosa (20 - 50 m depth, ) in the Tutuila and Offshore
Banks Unit.
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Figure 5. Specific areas of coral critical habitat for F. paradivisa (20 - 50 m depth, green) inthe Tutuila and Offshore Banks
Unit.
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Figure 6. Specific areas of coral critical habitat for I. crateriformis (0 - 20 m depth, brown) in the Tutuila and Offshore
Banks Unit.
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Figure 7. Specific areas of coral critical habitat for A globiceps (0 - 20 m depth, blue) in the Ofu-Olosega Unit.
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Figure 8. Specific areas of coral critical habitat for A retusa (0 - 20 m depth, purple) in the Ofu-Olosega Unit.
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Figure 9. Specific areas of coral critical habitat for I. crateriformis (0 - 20 m depth, brown) in the Ofu-Olosega Unit.
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Figure 10. Specific areas of coral critical habitat for A. globiceps (0 - 20 m depth, blue) in the Ta'u Unit.
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Figure 11. Specific areas of coral critical habitat for A. retusa (0 - 20 m depth, purple) in the Ta'u Unit.
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Figure 12. Specific areas of coral critical habitat for I. crateriformis (0 - 20 m depth, brown) in the Ta'u Unit.
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Figure 13. Specific areas of coral critical habitat for A globiceps (0 - 10 m depth, blue) in the Rose Atoll Unit.
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Figure 14. Specific areas of coral critical habitat for A. retusa (0 - 20 m depth, purple) in the Rose Atoll Unit.
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Figure 15. Specific areas of coral critical habitat for A. retusa (0 - 20 m depth, purple) in the Swains Unit.
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Figure 16. Specific areas of coral critical habitat for A globiceps (0 - 12 m depth, blue) in the Guam Unit, and the 4(a)(3)
ineligible areas.
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Figure 17. Specific areas of coral critical habitat for A globiceps (0 - 12 m depth, blue) in the Rota Unit.
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Figure 18. Specific areas of coral critical habitat for A globiceps (0 - 12 m depth, blue) in the Aguijan Unit.
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Figure 19. Specific areas of coral critical habitat for A globiceps (0 - 12 m depth, blue) in the Tinian Unit, and the 4(a)(3)
ineligible area.
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Figure 20. Specific areas of coral critical habitat for A globiceps (0 - 12 m depth, blue) in the Saipan Unit.
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Figure 21. Specific areas of coral critical habitat for A. globiceps (0 - 12 m depth, blue) in the Alamagan Unit.
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Figure 22. Specific areas of coral critical habitat for A globiceps (0 - 12 m depth, blue) in the Pagan Unit.
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Figure 23. Specific areas of coral critical habitat for A globiceps (0 - 12 m depth, blue) in the Asuncion Unit.
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Figure 24. Specific areas of coral critical habitat for A globiceps (0 - 12 m depth, blue) in the Maug Islands Unit.
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Figure 25. Specific areas of coral critical habitat for A globiceps (0 - 12 m depth, blue) in the Uracas Unit.
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Figure 26. Specific areas of coral critical habitat for A globiceps (0 - 10 m depth, blue) in the Palmyra Atoll Unit.
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Figure 27. Specific areas of coral critical habitat for A globiceps (0 - 10 m depth, blue) in the Johnston Atoll Unit.
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Figure 28. Specific areas of coral critical habitat for A globiceps (0 - 10 m depth, blue) in the French Frigate Shoals Unit
(also known as Lalo).
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