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1 INTRODUCTION

1.1 BACKGROUND

The United States (U.S.) Department of the Navy (Navy) uses Surveillance Tow&EAs@ySystem
(SURTASS) Low Frequency Active (LFA) systems onboard U.S. Navy surveillance ships for training and
testing activities conducted under the authority of the Secretary of the Navy in the western and central
North Pacific and eastern Indian ocsar detailed description of SURTASS LFA and associated Navy
training and testing activities is provided in the Supplemental Environmental Impact
Statement/Supplemental Overseas Environmental Impact Statement (SEIS/SOEIS) for SURTASS LFA
Sonar(U.S. Department of the Navy, 20H3)d the Draft SEIS/SOEIS that is currently in development

(U.S. Department of the Navy, In Prep.)

To ensure compliance witl.S.regulations, including the Endangered Species Act (ESA), the Marine
Mammal Protection Act (MMPA), the National Environmental Policy Act, and Executive Order 12114
(Environmental Effects Abroad of Major Federal Ac)idhe Navy takes responsibility for reviewing and
evaluating the potential environmental impacts of conductingaa training and testingdhe MMPA
provides protection for all marine mammal specgiaad some species receive additional protection
under the ESA.dAstipulated by the MMPA and ESA, information on the species and numbers of
protected marine species is required to estimate the number of animals that might be affected by a
specific activity. The Navy performs quantitative analyses to estimate the nuohibgarine mammals

that could be affected by adea training and testing activities. A key element of this quantitative impact
analysis is knowledge of the abundance (number of animals) of the species in specific areas where those
activitieswould occur. he most appropriate unit of metric for this type of analysis is density, which is
the number of animals present per unit area (typically expressed as the number of animatpipes
kilometer [kn¥]).

¢KS LJzN1J32&aS 2F GKS bl g@geQa alNAYyS {LJSOASa 5Syairie !
the best available sources densitydatafor marine mammal species occurring in tivestern and

central North Pacific and eastern Indian ocean areas wHa@&URTASS LBEystems are operatecand

to provide a summary of specispecific and areapecific density estimates incorporated into the

NMSDDFifteen representative modeling sites covering the spatial extent of the study area have been

selected to provide representative regional coverage (Figurel)l Three of the SURTASS modeling

AA0Sa 20SNat KI FRidylakai@gi®E F2dzNIK AYLI SYSsed | GAzy 27F
environmental planning process, which consists of a comprehensive, integrated process to preserve

accesgo and use of Navy aea training ranges, testing ranges, and operating areas by addressing
encroachment and environmental compliance isgué&s/o of the SURTASS modeling sites (10 and 11)

overlap the Hawaii portion df K S b | @ @Qaldornla Fraiting &nd Testing (HCHAse NGtudy

Arex ' yR {!w¢! {{ Y2RStAy3I &A1S Mariana slandIBanioRardJ- 8 A SR &7
Testing(MITT) Phase IV Study Aigégure 1.11). Marine mammal density estimates used for the recent

Phase IV HCTUD.S. Department of the Navy, 2024)d MITT (U.S. Department of the NawyPrep)

environmental planning analyses were also used for these three SURTASS modeling sites as they

represent the best available density data for these regions.
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For most cetacean species, abundance is estimated usingydingectanalysegBarlow, 2016; Barlow &
Forney, 2007; Bradford et al., 202fjark-recapture studiegCalambokidis et al., 200&)r more

recently, habitatbased density models or species distribution modqBlscker et al., 2020; Becker et al.,
2016; Becker et al., 2022a; Becker et al., 2018; Forney et al.,.3ebles distribution modelsstimate
cetacearndensityas a continuous function of habitat variables (e.g., sea surface temperature, water
depth), allowing density estimates to be made on finer spatial and temporal scales that are more useful
for impact assessment3 he methods used to estimate pinnipedssa densities are typically different

than those used for cetaceans, because pinnipeds are not limited to the water and spend a significant
amount of time on land (e.g., during breeding). Pinniped abucdas generally estimated via shore

counts of animals on land at known hanult sites or by counting the number of pups weaned at
NRE2]SNASE FYyR FLILX &@Ay3a | O2NNBOGA2Yy FFOG2NI G2 Sai.
analysis focused om4water acoustic impacts, an-iwater abundance for pinniped species must be
inferred from the shorebased abundancerhen actual inwater survey data are not available. To

calculate animg I 4 SNJ RSy & A (i @ Z-spaciiSabundafc®id GlauateddBidde®by a

defined distribution area.

For all marinenammals a significant amount of effort is required to collect and analyze data to produce

a density estimateThe Navy has been a leader in funding research aimed specifically at increasing our
understanding of marine mammal species density and distribution patterns, including supporting

systematic surveys, tagging and acoustic studies, and improvements to dsetised to derive density
SadAYIGSad LRSHftesxs RSyairde RFEGF g2ddZ R 6S | @FAfl of
areas yearound, in oder to best estimate the potential impacts of Navy activities. However, there is no

single source of density data for every area, species, and season because of the fiscal costs, resources,

and effort involved in providing enough survey coverage to seaffii estimate density.

LY F2Nldzy GStex GKS YF22NRGe 2F (GKS 62NI RQ#e20SI ya
derivation of quantitativemarine mammadtensityestimates(Kaschner et al., 2012n the absence of

survey data, information on species occurrence and known or inferred habitat associations have been
used to predict densities using modehsed approaches. These habitat suitability models include

Relative Environmental Suitability (RE®dels (also known as Environmental Envelope or Habitat
Suitability Index models). Habitat suitability models can be used to understand the possible extent and
relative expected concentration of a marine species distribution. These models are deriredrfro
assessment of the species occurrence in association with evaluated environmental explanatory variables
that results in defining the RES. A fitted model that quantitatively describes the relationship of
occurrence with the environmental variables camused to estimate occurrence in conjunction with

known habitat suitabilitf{Kaschner et al., 2008y defining a population measure (e.g., assumed total
YdzYo SNJ 2F | & LIS OA S dundayice daK tBus be2esdtimared for each BESWalue,> |
providing a means to estimate density for areas that have not been surveyed.

DA@GSY (KS SEGSy( LEASd)AeS, amilaldeddenaity ¢stimated rgnged from
spatiallyexplicit values derived from habitat models developed from multiple years of systematic survey
data, e.g., waters within the Hawaiian IslanBgclusive Economic ZorieHZ (Becker et al., 2022p)o

density estimates inferred from RES modelsthe eastern IndiarOcean areagKaschner et al., 2006)
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where survey data are extremely limitédaschner et al., 2012)herefore, to characterize marine

species density faheselarge oceanic regions, the Navy needed to review, critically assess, and

prioritize existing density estimates from multiple sources, requiring the development of a systematic

method for selecting the most appropriate density estimate for each combinati@pecies, area, and

season. The resulting compilation and structure of the selected marine species density data resulted in

the NMSDD, &eographic Information Syster@3-based inventory othe best available marine

aLJSOASa RSyaade RIEGE F2NJSIFIOK 2F GKS bl gegQa addzRe
available density estimates is based on an established hierarchal approach that is described in detail in

past density technicakports(U.S. Department of the Navy, 2015, 2017)

The density data selection process ensures that the best available estimate is used for each species
considered and that there is only one representative density value for each geographic location. The
hierarchical ranking process is applied on a speuyespeciedasissinceavailable data sources often
vary by species. The results are spesigscific density data files that are compilations of density data
from potentially multiple sources, are defined seasonally where possible, and provide densaéyfealu
each geographic area of interest. NMSDD GIS files f@tHRTASS LBAIdy Area are currently

stratified by four seasons (Winter: DecemgEebruary; Spring: MarcMay; Summer: Jurgugust;

Fall: Septembe&November), although density dateere rarelyavailable at this temporal scale.

Uncertainty in published density estimates is typically large because of the low number of sightings
available for their derivation. Uncertainty is typically expressed by the coefficient of variation (CV) of the
estimate, which is derived using standardtigtical methods and describes the amount of variation with
respect to the population mean. It is expressed as a fraction or sometimes a percentage and can range
upward from zero, indicating no uncertainty, to high values. When the CV exceeds 1.0,irinete &

very uncertain. For example, a CV of 0.85 would indicate high uncertainty in the mean density estimate.
As used in this report, uncertainty is an indication of variation in an estimate that is unique to each data
source and is dependent on how thialues were derived. Each source of data may use different

methods to estimate density, of which uncertainty in the estimate can be directly related to the method
applied.In some cases, measures of uncertainty were not derived for the available destgitates

(e.g., for the REBerived density estimatgs

NOTE: The density data are organizedmcies in Section 2 of this report and within the individual
species sections, density estimates are presente@émh of the 15 modeling sites. Thpeciessections
arepresented in groups of related taximformation on which species are foumdthin a 250 km buffer
around the center oach of the 15epresentative modeling sitds provided in Tablé.1-1. The 250 km
buffer includes the areas where the majority of impacts is likely to occur (see Section 2 of this report).
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Tablel.1-1: Species with SURTASS LFA Study Area Density Estisivates Each250km Buffer

Marine Mammal Species

Scientific Name

Occurrence in Modeling Sites (withan
250km buffer)

Baleen Whales (Mysticeti)

Common minke whale Balaenoptera acutorostrata All sites
Sei whale Balaenoptera borealis 1,4,8,9]10,11, 14, 15
Antarctic minke whale Balaenoptera bonaerensis 14

NERSQa o6KIf S

Balaenoptera edeni

All sites except 15

Blue whale/Pygmy blue whale

Balaenoptera musculus

1,2,3,4,6,7,8,9, 10, 11, 12, 13154

hYdzNF Qa 6KI f S Balaenoptera omurai 2,3,4,5,6,7,9,12,13, 14

Fin whale Balaenoptera physalus 1,2,3,4,5,6,7,8,9, 10, 11,15,
North Pacific right whale Eubalaena japonica 1,15

Humpback whale Megaptera novaeangliae 1,2,3,4,6,7,8,9, 10, 11, 15,

Toothed Whales (Odontoceti)

Sperm Whales (Family Physeteridae [sperm whale] and Family Kogiidae [pygmy and dwarf sperm whale])

Sperm whale

Physeter macrocephalus

All sites

Pygmy sperm whale

Kogia breviceps

All sites except 15

Dwarf sperm whale

Kogia sima

All sites except 15

Dolphins (Family Delphinidae)

Common dolphin

Delphinus delphis

1,2,3,56,8

Pygmy killer whale

Feresa attenuata

1,2,3,4,6,7,8,10, 11,12, 13, 14

Shortfinned pilot whale

Globicephalanacrorhynchus

All sites except 15

WAdazQa R2f LKAY

Grampus griseus

All sites except 15

CN} aSNRa R2f LKAY

Lagenodelphis hosei

21 31 41 61 71 91 10, ll, 12, 13, 14

Pacific whitesided dolphin

Lagenorhynchus obliquidens

1,2,5,6,8,15

Northern rightwhale dolphin Lissodelphis borealis 1, 8, 15
Indo-Pacific finless porpoise Neophocaena phocaenoides | 13
Irrawaddy dolphin Orcaella brevirostris 13
Killer whale Orcinus orca All sites

Melon-headed whale

Peponocephala electra

All sites except 15

False killer whale

Pseudorca crassidens

All sites except 15

Indo-Pacific humpback dolphin

Sousa chinensis

13

Pantropical spotted dolphin

Stenella attenuata

All sites except 15

Striped dolphin

Stenella coeruleoalba

All sites except 15

Spinnerdolphin

Stenella longirostris

All sites except 15

Roughtoothed dolphin

Steno bredanensis

All sites except 15

Indo-Pacific bottlenose dolphin

Tursiops aduncus

13

Common bottlenose dolphin

Tursiops truncatus

All sites except 15

Porpoises (Famil{?hocoenidae)

51 ffQa (dalkandidzel & S

Phocoenoides dalli dadind
Phocoenoides dalli truei

1,5,8,15

Beaked Whales (Family Ziphiidae)

TECHNICAREPORT
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.FANRQA& 0SI 1SR ¢KI f|Berardius bairdii 1,5,8,15

Longman's beaked whale Indopacetus pacificus 2,3,4,6,7,8,9,10, 11, 12, 13, 14
| dzooaQ oSl 1SR ¢KI f S| Mesoplodon carlshubbsi 1,8

.t FAY@AttSQa o6SI 1 SR Mesoplodon densirostris 2,3,4,6,7,8,9,10,11, 12,13, 14
Ginkgetoothed beaked whale Mesoplodon ginkgodens 1,2,3,4,6,7,8, 92, 13

58NI yAel 3Lt Q& oS 1| Mesoplodon hotaula 3,4,7,9,12, 13
{iS2yS3asSNna oS | SR | Mesoplodon stejnegeri 1,5,8,15

/| dz@A SN a 0GBdsgb&ked whigle| Ziphius cavirostris All sites

Pinnipeds (Pinnipedia)

Northern fur seal Callorhinus ursinus 1,5,15

Hawaiian monk seal Neomonachus schauinslandi 10, 11

Spotted seal Phoca largha 5

Ribbon seal Histriophoca fasciata 15

Sirenians (Order Sirenia, Family Dugongidae)

Dugong | Dugong dugon 13

1.2 MAIN SOURCES OBENSITYDATA

The majority of density estimates used in the NMSIbBe from peetreviewed publications cited in
this report. Whendensityestimatesfor a particular specieare not specifically providey published
sourcesthey are derived based omformationincluded in thescientific literature.The sources and
methods used to derive the estimates are summariirethis report and the main sources of density

RFGF Ay O2N1LR2NI GSR

1.2.1 CETACEANS

Ay 2

The data used to provide cetacean density estimates within the SURTASS modeling sites came from a
variety of sourcesbut the majority can be described within four major categories: (1) halbitested

density models and desigh a SR SadA Yl (GSa

dza SR FT2NJ GKS bl geQa

habitat-based density models and desigased estimates produced by thepda Fisheries Research and
Education Agency from surveys in the western North Pacific and coastal waters of Japan, (3) design
based estimats derived by the Institute of Cetacean Research from surveys in the western North
Pacific, and (4) density estimates inferred from RES mdaletbe eastern Indian ocean areadditional
information on each of these main categoriepiisvided below, presented in the order of preference
basedonii K S bebt&bEslied hierarchal approaébr selecting the best available density d&taS.

Department of the Navy, 2015, 2017)

Navy Phase IV HCTT and MITT Density Data

The majority oOS i OSIFy RSyaale

R GF

dza SR AY

0KS bl géQa

areas were estimated from systematic litransect shipboard surveys conducted by the National
Marine Fisheries Service (NMFS), Southwest Fisheries Science Centé)(SWdF%acific Islands

Fisheries Science Center (PIFSC). The SWFSC/PIFSC surveys cover three of the modeling sites relevant to

the SURTASS L8Ady Area: (1) the Hawaiian Islands EEZ, which includes waters within the majority of

TECHNICAREPORT
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SURTASS modelisiges10 and 11; and (2he Guam and Commonwealth of the Northern Mariana
Islands(CNMI)EEZs, which includes waters within SURTW&RIingsite 4 (seeFigurel.1-1). Data from
these surveys have been used to develop haHitadéed density models and to derive desliased
density estimates using lifieansect analyses.

New survey data collected lNMFSpartially funded by the Navyyithin the Hawaiian Islands EEZ

during the summer and fall of 2017 and the winter of 2020 supported the derivation of updated

cetacean density estimates from both designd modelbased analyse@ecker et al., 2022b; Becker et

al., 2021; Bradford etal., 2028) KS&4S RIF GF NS RSAONAROGSR Ay Y2NB RS
Species Density Database Technical Report for HCTT (U.S. Department of the Navy, 2024).

New survey data collected INMFSpartially funded by the Navyyithin the Guam andCNMIEEZ$n

2015, 2018, and 2024upported the derivation of updated cetacean density estimates from both

design and modelbased analyse@@Becker et al., In Prep; Bradford et al., In Prep.). These data are
RSAONAOSR Ay Y2NB RSGFIAf Ay GKS bl @eQa tKFasS Lz al
MITT U.S. Department of the Navin Prep).

Japan Fisheries Research and Education Ag@&rensity Data

Using sighting data collected during ltransect surveys in the North Pacific between 1983 and 2006,

(Kanaji et al., 201 ®erived spatiallyexplicit abundance estimates for a variety of odontocetes using

density surface modeling. Abundance, distribution, and species diversity were estimated for an area

spanning a longitude range dR20°East(E)¢c120°West V) andalatitude range othe equator to 60°

North (N), with the exception othe eastern Bering Sea and the Gulf of Alaska (east of 170°E and north

of 50°N) and the Eastern Tropical Pacific (west of 160°W and south of 20°N),swhaxe data were

not available Model predictiondor an example species, pantropical spotted dolphin, provide a clear

picture of thewaters included in thatudy areaFigurel.2-1). Areas with water deptshallower than

200 mwere also excluded from the analydBensity and measures of variance were estimated for grid

cells at a spatial resolution of 1 Xfbr 14 species in thBelphinidae and Phocoenidae familishort-

beaked common dolphin, she® A Yy SR LIAf 20 6KI f S -sidecdalghi@ aortRetnt LIKA Y
right whale dolphin, killer whale, melemeaded whale, false killer whalgantropical spotted dolphin,

striped dolphinspinner dolphinfought 2 2 § KSR R2f LIKAYy X 02YY2y o200t Sy2a
porpoie. Thesalensitydata coverallthe SURTASS LFA modeling sites iNMtastern North Pacific

(modeling sites 1, 2, 4, 8, 9, 10, 11, and 15), as well as the West Philippin#esgh {lse East China Sea

(site 6), and the Sea of Japan (site 5).

Institute of Cetacean Researdbensity Data

The Institute of Cetacean Research has conducted sighting surveysiifetiern North Pacifisince

1994 to collect data necessary to estimate the abundance of baleen whale spdeasain survey

areas include the Pacific side of Japan east to 1 HaftEh of 35°Nand south of the Russian and U.S.

EEZs, as well #s Sea of Japan and Okhotsk $Eakahashi et al., 2022%urveys were also conducted

in 2021 inan additional research area located between 3¢B8FN and 150°®55°W Figurel.2-2).

Sighting data collected during these surveys have been used to produce-tasieg estimates for

YAY{1SE a4SAX . NBRSQaz of dzS3> 7T A (HakarKaday& N@mtsuOKa,2016ay R b 2 NJ
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Hakamada & Matsuoka, 2016b; Katsumata & Matsuoka, 2022; Katsumata et al., 2021; Takahashi et al.,
2022) These data include waters within SURTASS LFA modeling sites 1, 8, and 15.

Density DataDerived from Relative Environmental Suitability Models

Based on a synthesis of existing observations about the relationships between basic environmental
conditions and species presené@schner et al. (2006sedRESnodels to predict the average annual
range of a marine mammal species on a global level. Habitat preferences weredmesea surface
temperature, bathymetryand distance tmearestland or ice edgeThesalatawere then used to
characterizespecies distribution and relative concentration on a global oceanic acal&° grid cell
resolution To transform the RES values (probability of occurrence) to density estimates, population
measure® S®I P> | daAdzYSR G20l f ydzyoSNI 2F | alLlSOASa Ay 0
abundance could be estimated for each RES value, thus providing density estimates for areas of the
ocean that have not been surveyed. For the SURTASS modeling sitesastéra IndiarOceanand

South China Sea (modeling sites 7, 12, 13, and/hdje survey data are extremely limitédaschner et
al., 2012) density data derived from thikaschner et al. (2000ES models were the only quantitative
estimates available

TECHNICAREPORT 8



u.s.

NAVY MARINE SPECIES DENSITY DATABASE FOR SURTASS LFA

SEPTEMBER24

120°0'0"E 130°0'0"E 140°0'0"E 150°0'0"E 160°0'0"E 170°0'0"E 180°0'0" 170°0'0"W 160°0'0"W 150°0'0"W. 140°0'0"W 130°0'0"W. 120°0'0"W.

g Pantropical spotted
3 dolphin
. ~—a o5 - = Annual
= e g Density
! Russia . Alaska (Animals per km?)
g Bering e Canada I 0.000000 - 0.009947
1 Seq. I 0.009948 - 0.025928
4 [ 0.025929 - 0.037965
3 [ 0.037966 - 0.049347
g o 0.049348 - 0.062558
g States 0.062559 - 0.079200
1 [ 0.079201 - 0.101448
g —— SURTASS Boundary
= e i /& 0 1,000 2,000 km
b5 5 Hawaili [T

2 T T

N 0 500 1,000 mi

10°Q'0°N

0y

Bandlyy g o

i Seal [V & L G , =
% &= o L % 2x- Gugrea >
2 Ll et Timor de i gar
5 - & Sea g & i
9 \ s g 4 /e
o) 2 Corl,
o Sea )
[=
of
N .

Australia

of g
= {
‘g 120°00°E 130°00°E 140°00°E 150°00°E 160°00"E 170°00°E 180°0°0" T70°00'W 160°00"W 150°0°0

Figurel.2-1: Example Density Plot from Kanaji et al. (2017)

Data Source

Kanaiji et al., 2017

SURTmMm12266v02

41

;:%
e g’i
=1 2 Pacific

} (j(”g" %P}%{E’sg

TECHNICARREPORT



U.S. NAVY MARINE SPECIES DENSITY DATABASE FOR SURTASS LFA SEPTEMBER24

120°E 140°E 160°E 180 160°W

70°N

r 1 Takashi et al., 2022
“—1 Hakamada & Matsuoka, 2016

D Katsumata & Matsuoka, 2022

Representative Modeling
Location

Rea¥sisita

——= SURTASS Boundary

50°N

30°N

/Guam Hawaii

0 750 1,500 km
? %
S N O 400 800NM
SURTmm12557v02
— ey . =
e I{u:m
(!) LT
S

A\

: {
z - -~ I "
120°E

140°E 160°E

= |
180 160°W

Figurel.2-2: Institute of Cetacean Resear@tudy Areas

TECHNICARREPORT

10



U.S. NAVY MARINE SPECIES DENSITY DATABASE FOR SURTASS LFA SEPTEMBER?24

1.2.2 PINNIPEDSAND DUGONG

Density estimates for pinnipeds and the dugong are not mbedskd and are essentially calculated as
anin-water abundance divided by an ard2ensities for pinnipeds and the dugong relied on published
data on theabundancepccurrenceand distribution of the species, including data from telemetry
studiesif available that enabled the Navy to define spatial strata with greater precisiontartetter
NELINB&ASY( &LJSOA SpieQouRdnalySeNA 6 dzi A2y GKIYy AY

Except foHawaiian monk seal, pinnipagtcurrence in the Study Areaasly likelyat or nearthe more
northerly siteg(1, 2, 5, 8, and 15)urthermorethe offshoredistribution ofseveralpinniped species
with potential occurrence athe northern sitesislimited to areas over the continental shelf isclosely
tied to the sea ice front and its seasoraiogressionin the Bering Seand Sea of Okhotsls such,
occurrence igidethe 250kilometer km) buffer definingeach site is unlikely a@onsideredextralimial
for some species that may occairthe same latitude but inshore of a particukite. For example,
spotted seals have a range that extersdsar south as JapafiBoveng et al., 2009nd approachethe
latitude ofsite 2; however, their distribution imited to waters over the continental shelf closer to
shore and they are not expected to océaside the 25kkm buffer definingsite 2.

Chernook et al. (201&)erived spatially explicitehsities andestimatedabundances for four ice
associatedseak off the Kamchatka Peninsula, Russia located west of site 15. Thersegdd, ribbon,
spotted, and beardegchaulout on sea ice in winter and sprimdpenthe ice extentis farthest soutifor
pupping, breeding, and moltinglepending on the specie®ncethe ice breaks up and recedes
northward, somespecieshaulout on land, others become pelagic hetBering Seand Aleutian Islands
and some follow the ice northral remain in thenorthern BeringSea and Arcticegion.The distribution

of seals occupying th€amchatka eninsula and nearshore waters in winter and spring remain over the
shelf and slope extending from shore to about th800 mdepth contour, which is shoreward of the

250 km buffer at site 15. Thus, while the densities derive@hgrnook et al. (201&re informative,

they are not applicable to site 1®nce the sea ice recedes northward in summer, only ribbon seals are
expected to be pelagic and occurring within site 15.

The dugong prefers warm tropical waters and is only likely to occur in the southern part of the Study
Area Due to its preference for shallow, coastal habitat, the dugong would not occur offshore and is only
expected to occur adite 13, which intersects coastal habitat in the Andaman Sea.

Temporal variations in specispecific distribution patterns were incorporated into density estimates to
more accurately matchinnipedmigration and haubut behaviorghat areunigue to each specie$his
resulted in some speci€s -Watgr distributionsvaryingby breeding and notreedingseasons instead

of the traditional winter, spring, summer, and fall seasoB@atial stratai 2 NB LINBa Sy i GKS
seasonal distribution in the density calculatimere developed for each species based on published

data on habitat preferenceand species range mapthe primary factorased to definespatial strata

were bathymetry and distance from shore.
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2 DENSITYDATA

The remainder of this document describes the density data that were incorporated into the NMSDD and
are being used by the Navy for modeling the potential exposure of each species to Navy sound sources
in the SURTASS LBAIdy Area. Species are presented in groups of related taxa: baleen whales, sperm
whales, delphinids, porpoises, beaked whabeg] pinnipeds. Within each group, species are presented

in alphabetical order by their scientific name; hence, the scientific names are presented before the
commonnames. This organization scheme keeps closely related spegither. Within each section,
speciesspecific density data are provided for each of the 15 modeling dittmation on which

species are found ieach ofthe SURTASS LF#deling sitesvasprovided in Tabld..1-1. Mapsof

estimated species densityithin each of the modeling sitesre presented forthe entire SURTASS LFA
Study Aredo enable comparisons between the modeling sites

Given that substantial acoustic effects suclpasmanent threshold shift or auditory injury would occur
closest to the SURTASS LFA sound source, the Navy appliekina B8fler around the center of each
modeling site to focus on the areas where the most serious impacts and likely the majority of less
serious impacts (e.g., temporary threshold shift, behavioral) would occur. This assumption is based on
the 2,000yard (1.8km) LFA mitigation zone presented in the 2019 SURTASSGHIBJ.S.

Department of the Navy, 2019)hich is intended to encompass the range to PTS effects for all species.
The data presented in this technical report thus include density estimates within en2%8dius buffer
around each of the 15 modeling sites. To ensure a conservative analysis, the Navy plans to evaluate
potential effects out to a 50@m radius, and possibly a 1,0k radius buffer, depending on the results

of propagation modeling at each of the 15 sites. To facilitate these analyses, density values from the 250
km radius buffer wi be extrapolated out to the largest radius determined appropriate based on
propagation modeling and specigpecific auditory thresholds.

TECHNICAREPORT 12
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2.1 BALAENOPTERA ACUTOROSTRATGOMMONMINKE WHALE
| 2YY2Yy Whale/idnbtan ESWsted species.2 YY2YWA Y 1 S 6 KI £ S LAyal SNyaEF Go2R/ | of @

Lo XA

6/ 221S® wamyl 0

Common nnke whales have a cosmopolitan distribution in tropaadl temperatewatersto the ice
edgesin the northern and southern hemispheres, and generally occupy waters over the continental
shelf, including inshore bays and even occasionally estu@ééferson et al., 2015However, records
from whaling catches and research surveys worldwide indicate there may be aroopan component
G2 GKS YAy S@esfédori ebad,201K; Parrk & Brdwnell, 200%)ree subspecies of
common minke whale are currently recognized: the North Atlantic minke wBade acutorostraty the
North Pacific minke whald3(a.scammon), and the currently unnamed dwarf minke whale that occurs
predominantly in the southern hemisphe(éefferson et al., 2015 the summer, common minke
whales are likely absent from leproductivity tropical watergJefferson et al., 2015; Perrin et al.,
2009a)

Three stocks of minke whales are recognized byltternational Whaling CommissiotW{Q in the

North Pacific Ocearfl) Sea of Japaq Yellow Seg East China Sdthe W¢ & (2)DKnhptsk Seq

West Pacific (west of 180° (1 KS YJdnd(3)&wi & V| A Y RS NE Recentlytilere hEbeeny nc 0 @
d0dzZRASa F20dz;aSR 2y RStAYySIGAy3 GKS NIy3asS 2F (GKS a
waters off the Pacific coast of Japan out to approximately 20 km from shore. Based on data collected in
2nnoX UKS | odzyRIFyOS SaidAYlGS T2 Nlpérdediconfiteace 36201 41 a
interval of 13,00970,000(International Whaling Commission, 20@4) ¢ KS aWwW¢ a2 01 | o6 dzy Rl
based on data collected between 2004 and 2008s 4,200 animals, with a §fercentconfidence

interval of 2,70@6,300 whalegInternational Whaling Commission, 2024)

For the MMPA stock assessment reports, NMFS recognizes three stocks within the Pacific U.S. EEZ: a
Hawaiian stocka California/Oregon/Washington stacnd an Alaskan stodkarretta et al., 2023Df

these three stocks, only the Hawaiian stock would occur within the SURFASBdy Area within

modeling sites 10 and 11. The most recent abundance estimate for the Hawaiian stock of minke whales
is 438 animals, with a 9%ercentconfidence interval of 842,372 whaleg¢Bradford et al., 2021)

The IWC also recognizes a Southern Hemisphere minke whale stock, although their distribution in these
waters is not well known and it fikely that some animals migrate to Antarctic waters during the austral
summer(Jefferson et al., 2015Fhe most recent abundance estimate for the Southern Hemisphere
population of common minkes whales was based on data collected between 1991 and 2004 and totaled
515,000 whales, with a 9%ercentconfidence interval of 360,0@@30,000 animaléinternational

Whaling Commission, 2024)ata are not sufficient to estimate an abundance specific to the Indian
Ocean population of minke whales.

Seasonal density estimates for common minke whale are available for all of the SURTASS modeling sites,
although in some sites they are only seasonally present, as described. Betkmmmary of the density

values incorporated into the NMSDD for each of the modeling sites is provided in Tehlgd@lowing

the modeling site descriptiongigures2.1-1 to 2.1-4 , whichshowdensity estimates for all the modeling

sites within the SURTASBA fidy Area, follow the table.
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2.1.1 MODELINGSTE 1 Z EAST OFJAPAN

Densityestimatesfor common minke whalgere derived from lindransect analyses of survey data
collected in theWestern North Pacifirom 2008 to 2014Takahashi et al., 20223nd included waters

within the entire 250 km buffer of modeling site 1 (see Figu&2). The winter/spring density estimate

of 0.00075 animals/kAwas based on a total abundance estimate of 2,112 minke whales (CV = 0.371)
derived from survey data collected in 2011 and 2012 and a total survey aPe838f855km?. The
summer/fall density estimate of 0.00108 animals/Akwas based on a total abundance estimate of 3,080
minke whales (CV = 0.677) derived from survey data collected in 2008 and a total survey area of
2,841,092km?. The abundance estimates included a correction factor for animals missed directly on the
trackline (i.e., g(0)) of 0.798Takahashi et al., 2022)

2.1.2 MODELINGSTE 2 Z NORTHPHILIPPINE SEA

Densityestimatesfor common minke whal&ere derived from lindransect analyses of survey data
collected in theWestern North Pacifirom 2008 to 201ZTakahashi et al., 20223Ithough the survey

area is located to the northwest of modeling site 2, these density data represent the best available for
this region of the western North Pacific. The winter/spring density estimate of 0.00075 animaisdan
based on a total abundance estimate of 2,112 minke whales (CV = 0.371) derived from survey data
collected in 2011 and 2012 and a total survey are2,883855km?. The summer/fall density estimate

of 0.00108 animals/kfwas based on a total abundance estimate of 3,080 minke 8h&¥ = 0.677)
derived from survey data collected in 2008 and a total survey ar@®841,092km?. The abundance
estimates included a correction factor for animals missed directly on the trackline (i.e., g(0)) gf 0.798
(Takahashi et al., 2022)

2.1.3 MODELINGSTE 3 Z WESTPHILIPPINE SEA

Sighting data collected during Japan and Korea surveys from 2000 to 2009 in the southern Sea of Japan
gSNBE dzZaSR (2 RSNAGS | o6dzyRIyOS SadAayridSa F2NJ GKS
occur in this region as well as the East China Se#&aaific coast of JapdKitakado et al., 2010)

Although the survey area is located to the north of modeling site 3, these density data represent the

best available for this region. A ldigear model was used to provide an updated abundance estimate

for minke whale, reflecting the addition of a corraxt factor of 0.798 to account for animals missed

directly on the trackline (i.e., g(0)). The resulting abundance estimate of 4,094 whales (CV = 0.412) and a
total survey area 0617455 kntyielded a density estimatef 0.00663 animals/krh Given a lack of

seasonal data for this region, the Navy applied this density estigederound

2.1.4 MODELINGSTE 4 Z OFFSHOREGUAM
aAyl1S 6KIfS RSyardte SaidAavylidSa F2N Y2RStAy3 &aadas

IV analyses for the MITT study area and were based oitrinsect analyses of acoustic detections

A ¥ 4 A 9~

A

n

02ttt SOGSR RdzZNAy3I GKS b théwaes ofiGaammanddheNMi(Soxfis et A.O & dzNIJ S «

2017). During this survey, sea states were typically high and there were no sightings of minke whales.
However, the survey included passive acoustic monitoring using a towed array system and resulted in 30
unique acoustic detections of minke whal@orris et al., 2017 )line-transect analyses aheseacoustic
detectionsresulted in a minimum densitystimate 0f0.00015 animals/kim(CV=0.34). These data were

used to characterize minke whale density in fall, winter, and spring. Minke whales are likely absent from
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low-productivity tropical waters in the summédefferson et al., 2008b; Perrin et al., 20Q3bgrefore, a
density of zero is used for that season.

2.1.5 MODELINGSTE 5 Z SEA OFJAPAN

Sighting data collected during Japan and Korea surveys from 2000 to 2009 in the southern Sea of Japan
gSNBE dzZaSR (2 RSNAGS | 6dzyRI yOS SaidA YKiakddoethl2z NI (G KS
2010) The survey area included waters within the entire 250 km buffer of modeling.shtdog;linear

model was used to provide an updated abundance estimate for minke whale, reflecting the addition of a
correction factor of 0.798 to account for animals missed directly on the trackline (i.e., g(0)). The resulting
abundance estimate of 4,094 ates (CV = 0.412) and a total survey are@idf455 kntyielded a

density estimateof 0.00663 animals/krh Given a lack of seasonal data for this region, the Navy applie

this density estimate yeaound.

2.1.6 MODELINGSTE 6 Z EASTCHINA SEA

Sighting data collected during Japan and Korea surveys from 2000 to 2009 in the southern Sea of Japan
gSNE dzZaSR (2 RSNAGS | o6dzyRIyOS SadAyridSa F2NJ GKS
occur in this region as well as the East China Se#&aaific coast of JapdKitakado et al., 2010)

Although the survey area is located to the north of modeling site 6, these density data represent the

best available for this region. A ligear model was used to provide an updated abundance estimate

for minke whale, reflecting the addition of a corraxt factor of 0.798 to account for animals missed

directly on the trackline (i.e., g(0)). The resulting abundance estimate of 4,094 whales (CV = 0.412) and a
total survey area 0617455 kntyielded a density estimatef 0.00663 animals/krh Given a lack of

seasonal data for this region, the Navy applied this density estimatergead.

2.1.7 MODELINGSTE 7 Z SOUTHCHINA SEA

Qurvey data are extremely limiteid the South China SéKaschner et al., 201,2and density estimates

for modeling site 7 were not available. Density data derived fromkiagchner et al. (2006QES models

were the only quantitative estimates available, and these spatiadpficit estimates were incorporated

into the NMSDD for this sit€redictions from the RES model indicate that minke whales are not

expected to occur in the South China Sea from June through November (i.e., summer and fall as defined
in this document).

2.1.8 MODELINGSTE 8 Z OFFSHOREIPAN WESTERNNORTHPACIFIC25° TO40° N

Densityestimatesfor common minke whal&ere derived from lindransect analyses of survey data
collected in theWestern North Pacifirom 2008 to 2014Takahashi et al., 2022Ithough the survey
area is located to the north of modeling site 8, these density data represent the best available for this
region of the western North Pacific. The winter/spring density estimate of 0.00075 animalsésn

based on a total abundance estimate of 2,112 minke whales (CV = 0.371) derived from survey data
collected in 2011 and 2012 and a total survey are2,883855km?. The summer/fall density estimate

of 0.00108 animals/kiAwas based on a total abundance estimate of 3,080 minke whales (CV = 0.677)
derived from survey data collected in 2008 and a total survey ar@#841,092km?. The abundance
estimates included a correction factor for animals missed directly on the trackline (i.e., g(0)) gf 0.798
(Takahashi et al., 2022)
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2.1.9 MODELINGSTE97 OFFSHOREIPAN WESTERNNORTHPACIFIC10° TO25° N
aAyl1S 6KIFItfS RSyairite SadAyYladSa F2N Y2RStAy3a aaas
analyses for the MITStudy Areagiven the similar latitude of these sites in the western North Pacific.
The density estimates were based on Hn@nsect analyses of acoustic detections collected during the
bl @8Q& wHnnt a€aGSYlFGAO &dzNGNSENorasTet ali, RAY Duling tBiNAE 2 T F
survey, sea states were typically higind there were no sightings of minke whales. However, the survey
included passive acoustic monitoring using a towed array system and resulted in 30 unique acoustic
detections of minke whale@orris et al., 2017 )line-transect analyses aheseacoustic detections
resulted in a minimum densitgstimate 0f0.00015 animals/ki(CV=0.34). These data were used to
characterize minke whale density in fall, winter, and spring. Minke whales are likely absent from low
productivity tropical waters in the summédefferson et al., 2008b; Perrin et al., 20Q3h¢refore, a
density of zero is used for that season.

2.1.10 MODELINGSTE 10 z HAWAII NORTH
aAyl1S 6KIFtfS RSyairidte SadAaAyldaSa F2N Y2RStAy3a aaas
IV analyses for the HCBludy Areawhich were basedn multiple-covariate linetransect analyses of
sightingdata collectedbn three survey®sf waters withinthe Hawaiian Islands EEZ2002, 2010, and
2017(Bradford et al., 2021Bradford et al. (2021%eported a uniform density value faminkewhales of
0.00018animals/knt (CV=1.05). In the summer, minke whales are likely absent from-fmaductivity
tropical waters(Jefferson et al., 2015; Perrin et al., 20Q3a)d based on acoustic data, it is likely that in
summer they have migrated north out of Hawaiian waters to f@ddrtin et al., 2022)During three
separate linetransect surveys of the Hawaii EEZ during summer and fall, minke whales were only seen
or acoustically detected during the fall monttBarlow, 2006; Bradford et al., 2017; Bradford et al.,
2021) Therefore, a density of zero is used for summer in this modeling site.

2.1.11 MODELINGSTE 11 Z HAWAII SOUTH
aAyl1S 6KIfS RSyaadae SaidAyYldaSa F2N Y2RStEAy3a aaas
IV analyses for the HCBiudy Areawhich were basedn multiple-covariate linetransect analyses of
sightingdata collectedn three survey®sf waters withinthe Hawaiian Islands EEZ2002, 2010, and
2017(Bradford et al., 2021Bradford et al. (2029eported a uniform density value faminkewhales of
0.00018animals/knt (CV=1.05. In the summer, minke whales are likely absent from-fmeductivity
tropical waters(Jefferson et al., 2015; Perrin et al., 20Q%a)d based on acoustic data, it is likely that in
summer they have migrated north out of Hawaiian waters to f@ddrtin et al., 2022)During three
separate linetransect surveys of the Hawaii EEZ during summer and fall, minke whales were only seen
or acoustically detected during the fall monttBarlow, 2006; Bradford et al., 2017; Bradford et al.,
2021) Therefore, a density of zero is used for summer in this modeling site.

2.1.12 MODELINGSTE 12 Z OFFSHORESRI LANKA

Qurvey data are extremely limiteid the Indian OceafKaschner et al., 201,23ndcommon minke whale
density estimates for modeling site 12 were not available. Density data ddrwedthe Kaschner et al.
(2006)RESnodels were the only quantitative estimates available, and these spatigllicit estimates
were incorporated into the NMSDD for this siRredictions from the RES model indicate that minke
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whales are not expected to occurtimese watersrom June through November (i.e., summer and fall as
defined in this document).

2.1.13 MODELINGSTE 13 Z ANDAMAN SEA

Qurvey data are extremely limiteid the Indian OceafKaschner et al., 201,23ndcommon minke whale
density estimates for modeling site 13 were not available. Density data ddrwedthe Kaschner et al.
(2006)RESnodels were the only quantitative estimates available, and these spatiglllcit estimates
were incorporated into the NMSDD for this siRredictions from the RES model indicate that minke
whales are not expected to occurtimese watersrom June through November (i.e., summer and fall as
defined in this document).

2.1.14 MODELINGSTE 14 Z NORTHWEST OFAUSTRALIA

Qurvey data are extremely limiteid the Indian OceafKaschner et al., 201,23ndcommon minke whale
density estimates for modeling site 14 were not available. Density data ddrwedthe Kaschner et al.
(2006)RESnodels were the only quantitative estimates available, and these spatiglllcit estimates
were incorporated into the NMSDD for this site

2.1.15 MODELINGSTE 15 Z NORTHEAST ORIAPAN

Densityestimatesfor common minke whalgvere derived from lindransect analyses of survey data
collected in theWestern North Pacifirom 2008 to 201ZTakahashi et al., 2022he survey area
encompasses the southwest portion of modeling site 15 (see Figti®,land these density data

represent the best available for this region of the western North Pacific. The winter/spring density
estimate of 0.00075 animals/kiwas based on a total abundance estimate of 2,112 minke whales (CV =
0.371) derived from survey data collected in 2011 and 2012 and a total survey &833855kn?.

The summer/fall density estimate of 0.00108 animals?kmas based on a total abundance estimafe

3,080 minke whales (CV = 0.677) derived from survey data collected in 2008 and a total survey area of
2,841,092km?. The abundance estimates included a correction factor for animals missed directly on the
trackline (i.e., g(0)) of 0.798Takahashi et al., 2022)
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Table2.1-1: Summary of Density Values f@ommonMinke Whale in each ofhe SURTASS LFA Modeling Sites

Location Spring Summer Fall Winter
Modeling Site 1 0.00075 0.00108 0.00108 0.00075
Modeling Site 2 0.00075 0.00108 0.00108 0.00075
Modeling Site 3 0.00663 0.00663 0.00663 0.00663
Modeling Site 4 0.00015 0 0.00015 0.00015
Modeling Site 5 0.00663 0.00663 0.00663 0.00663
Modeling Site 6 0.00663 0.00663 0.00663 0.00663
Modeling Site 7 S 0 0 S
Modeling Site 8 0.00075 0.00108 0.00108 0.00075
Modeling Site 9 0.00015 0 0.00015 0.00015
Modeling Site 10 0.00018 0 0.00018 0.00018
Modeling Site 11 0.00018 0 0.00018 0.00018
Modeling Site 12 S 0 0 S
Modeling Site 13 S 0 0 S
Modeling Site 14 S S S S
Modeling Sitel5 0.00075 0.00108 0.00108 0.00075

Notes:The units for numericalalues are animals/kinS = spatial model with various density values through:
the range. Spring = March through May, Summer = June through August, Fall = September through Nov«

Winter = December through February, regardless of hemisphere.
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2.2 BALAENOPTERA BOREALISEI WHALE

The sei whale is listed as endangered under the ESA and as depleted under the MMPA throughout its
range.lt is also listecs endangered by the [IUCN Red List of Threatened Sg§€cieke, 2018hb)

Sei whales have a worldwide distributibnt are found primarily in cold temperate to subpolar latitudes
(Jefferson et al., 20150Ithough sei whales are considered absent or occurring at very low densities in
most equatorial areas, they have been observed south of 20° N in the winubing et al., 2011

Horwood, 2009Horwood, 1987. Sei whales are typically found in the open ocean and are rarely
observed near the coagHorwood, 2009) Their distribution patterns are largely unpredictable, as they
are known to occur regularly in an area for multiple years, and then largely disafdedf@rson et al.,
2015) There appears to be some seasomalvement between higher latitude summer feeding areas
and lower latitude winter calving aredsiit thesemovements are not @extensive ashose of many

other baleen whale species.

A single stockf seiwhalesisrecognized by the IWC in the North Pacific Oc&ased on data collected
between 2010 and 2012, the abundance estimate for the North Pacific stock was 29,600 whales, with a
95 percentconfidence interval of 18,5@@7,300(International Whaling Commission, 202&pr the

MMPA stock assessment reports, NMFS recognizes two stocks within the Pacific U.S. EEZ: a Hawaiian
stock and a California/Oregon/Washington st¢Clarretta et al., 2023nly the Hawaiian stock would

occur within the SURTASBA fidy Area within modeling sites 10 and 11. The most recent abundance
estimate for the Hawaiian stock of sei whales is 401 animals, withpa@&ntconfidence interval of
95¢1,685 whalegBradford et al., 2021)

Sei whales occur in the Southern Hemisphere, with a summer (Jaremuary) distribution mainly in
the latitude range of 4€565°South § in the southern Indiait©cean There are no confirmed recordsf
sei whalesn the northern Indian Oceaf\fsal et al., 2008; Rice, 1998)milar to other baleen whales,
the IWC divides southern hemisphere sei whales into six management areastaate not sufficient
to estimate an abundance specific to the Indian Ocean population of sei whales.

Sei whalesre only expected to occur gight of the SURTASS modeling sifite 1 (East of Japan), Site

4 (Offshore Guam), Site 8ffshore JapaiWestern North Pacific 256 40° N, Site 9 Qffshore
JapanWestern North Pacifit0° to 25° N), Site 10 (Hawaii North), Site 11 (Hawaii South), Site 14
(Northwest of Australig and Site 15Northeast of Japan A zero density is assumed for all other
modeling sitesA summary of the density values incorporated into the NMSDD for each of the modeling
sites is provided in Tab®&2-1, following the modeling site descriptiorSigures2.2-1 to 2.24, which

show density estimates for all the modeling sites within the SURIRS&1dy Area, follow the table.

2.2.1 MODELINGSTE 1 Z EAST OFJAPAN

Densityestimatesfor seiwhalewere derived from lindransect analyses of survey data collected in the
Western North Pacififrom 2008 to 201ZTakahashi et al., 202ahd included waters within the entire
250 km buffer of modeling site 1 (see Figr2-2). The winter/spring density estimate of 0100b
animals/knt was based on a total abundance estimate @&88seiwhales (CV = 00&) derived from
survey data collected in 2011 and 2012 and a total survey ar2888855km?. The summer/fall
density estimate 00.00179animals/knt was based on a total abundance estimaté@f87seiwhales
(CV =0.379 derived from survey data collected in 2008 and a total survey @fr2841,092knv.
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2.2.2 MODELINGSTE 4 Z OFFSHOREGUAM
{SA ¢KIfTS RSyaade SaidayrisSa F2NJ Y2RStAy3a airAidsS n g
analyses for the MITT study area and were based orilaresect analyses of sightings collected during
0KS bl @geéeQa wHnnt aeéailShGhankd thachm@Buling ekalr, 2001P8Bortg | G SNE 2
this survey, sei whales were considered extralimital in this area. During this survey, there were a total of
16 sei whale sightings, 11 of which wereeffort and supported the derivation of a desipased
density estimate of 0.00029 animals/RfCV=0.49). These data were used to characterize sei whale
density in fall, winter, and springei whales are likely absent from lgroductivity tropical waters in
the summer(Jefferson et al., 2008b; Perrin et al., 20Q9bgrefore, a density of zenwvasused for that
season.

2.2.3 MODELINGSTE 8 Z OFFSHOREIWPAN WESTERNNORTHPACIFIC25° TO40° N

Densityestimatesfor seiwhalewere derived from lindransect analyses of survey data collected in the
Western North Pacifirom 2008 to 2014Takahashi et al., 2022)Ithough the survey area is located to
the north of modeling site 8, these density data represent the best available for this region of the
western North PacificThe winter/spring density estimate of 0.00105 animalsfkmas based on a total
abundance estimate of 2,988 sei whales (CV = 0.304) derived from survey data collected in 2011 and
2012 and a total survey area 8833855km?. The summer/fall density estimate of 0.00179

animals/knt was based on a total abundance estimate of 5,087 sei whales QG378 derived from

survey data collected in 2008 and a total survey area&4£1,092kn.

2.2.4 MODELINGSTE97 OFFSHOREIPAN WESTERNNORTHPACIFIC10° TO25° N
{SA ¢KIfTS RSyaade SaidAayrdiSa F2NJ Y2RStAy3a airidsS o 4
analyses for the MITT study areaven the similar latitude of these sites in the western North Pacific.
The density estimates were based on Hinensect analyses of sei whale sightings collected during the
bl @8Qa& Hnnt a€adGSYFGAO adzNENMBFullhF et al. ) RG11BUFNg BiBIA 2 FF D
survey, there were a total of 16 sei whale sightings, 11 of which wesdfort and supported the
derivation of a desigiased density estimate of 0.00029 animalsf(@V=0.49. These data were used
to characterize sei whale density in fall, winter, and spring. Sei whales are likely absent from low
productivity tropical waters in the summédefferson et al., 2008b; Perrin et al., 2009bgrefore, a
density of zero was used for that season.

2.2.5 MODELINGSTE 10 Z HAWAII NORTH
{SA 6KItS RSyaatue SadAyYlFiSa F2N) Y2RStAy3a aA0S wmn
analyses for the HC'Hudy Area, which were basedn multiple-covariate linetransect analyses of
sightingdata collectedbn three surveysf waters withinthe Hawaiian Islands EEZ2002, 2010, and
2017(Bradford et al., 2021Bradford et al. (2021eported a uniform density value faeiwhales of
0.000% animals/knt (CV=0.84). In the summer, sei whales are likely absent from low productivity
tropical waters(Jefferson et al., 2015and during two separate lirgansect surveys of the Hawaiian
Islands EEZ during summer and fall, sei whales were only seen during the fall (Bamtbw, 2006;
Bradford et al., 2017)Therefore, a density of zero is used $ammer in this modeling site.
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2.2.6 MODELINGSTE 11 z HAWAII SOUTH

Sei whale density estimates for modeling sifledllSNBE O2y aAraidSyid sAGK (GK2a&S dzae
analyses for the HCHudy Area, which were basedn multiple-covariate linetransect analyses of

sightingdata collectedbn three survey®sf waters withinthe Hawaiian Islands EEZ2002, 2010, and

2017(Bradford et al., 2021Bradford et al. (20210eported a uniform density value faseiwhales of

0.00036 animals/knt (CV=0.84). In the summer, sei whales are likely absent from low productivity

tropical waters(Jefferson et al., 2015and during two separate lingansect surveys of the Hawaiian

Islands EEZ during summer and fall, sei whales were only seen during the fall (Bamttva, 2006;

Bradford et al., 2017)Therefore, a density of zero is used for summer in this modeling site.

2.2.7 MODELINGSTE 14 7 NORTHWEST OFAUSTRALIA

Qurvey data are extremely limiteidh the Indian Ocea(Kaschner et al., 201,2andsei whaledensity
estimates for modeling site 14 were not available. Density data defiesa the Kaschner et al. (2006)
RESnodels were the only quantitative estimates available, and these spatigtijcit estimatedor sei
whalewere incorporated into the NMSDD for this site

2.2.8 MODELINGSTE 15 Z NORTHEAST ORIAPAN

Densityestimatesfor seiwhalewere derived from lindransect analyses of survey data collected in the
Western North Pacifirom 2008 to 2014 Takahashi et al., 2022)he survey area encompasses the
southwest portion of modeling site 15 (see Figird-2), and these density data represent the best
available for this region of the western North Pacifibe winter/spring density estimate of 0.00105
animals/knf was based on a total abundance estimate of 2,988 sei whales (CV = 0.304) derived from
survey data collected in 2011 and 2012 and a total survey ar2888855km?. The summer/fall

density estimate of 0.00179 animals/Knvas based on a total abundance estimafé@87 sei whales
(CV = 0.378) derived from survey data collected in 2008 and a total survey 28415092 km?.
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Table2.2-1: Summary of Density Values f@eiWhale inEach ofthe SURTASS LFA Modeling Sites

Location Spring Summer Fall Winter
Modeling Site 1 0.00105 0.00179 0.00179 0.00105
Modeling Site 2 0 0 0 0
Modeling Site 3 0 0 0 0
Modeling Site 4 0.00029 0 0.00029 0.00029
Modeling Site 5 0 0 0 0
Modeling Site 6 0 0 0 0
Modeling Site 7 0 0 0 0
Modeling Site 8 0.00105 0.00179 0.00179 0.00105
Modeling Site 9 0.00029 0 0.00029 0.00029
Modeling Site 10 0.00016 0 0.00016 0.00016
Modeling Site 11 0.00016 0 0.00016 0.00016
Modeling Site 12 0 0 0 0
Modeling Site 13 0 0 0 0
Modeling Site 14 S S S S
Modeling Site 15 0.00105 0.00179 0.00179 0.00105

Notes:The units for numerical values are animalsfki® =spatial model with various density values througho
the range. Spring = March through May, Summer = June through August, Fall = September through Nov«

Winter = December through February, regardless of hemisphere.
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Figure2.2-1: Spring Distribution of Sei Whale in the SURTASS LFA Study Area

TECHNICAL REPORT

27



U.S. NAVY MARINE SPECIES DENSITY DATABASE FOR SURTASS LFA SEPTEMBER24

Figure2.2-2: Summer Distribution ofSeiWhale in the SURTASS LFA Study Area
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