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LIST AND DEFINITIONS OF ACRONYMS

3-5 X X X X Xthreedimensional
'L { X X X XA4toimhtie ®ientification System

I Yy I RNER Ydesizibes dsih that move from marine waters back to natal freshwater rivers and
streams to spawn; salmon is an anadromous species

I { XX X X Autoomous Surface Vehicle
I £ X X X XAGdrbrous Underwater Vehicle

L ! a X X XBlokgicdllgp Important Areas are based on expert opinion of the best available science to
help inform regulatory and management decisions

L h { X X XBioygexgtaphic Information and Observation System

. h 9 a X X XBdrka®@ of Ocean Energy Management, whiclesponsible for energy and mineral
resources (including renewable resources such as offshore wind) in federal Outer
Continental Shelf waters (i.doeyond 3 nautical milesifin] or 5.6km from shore)

. w, = a X XBaie&Remote Underwater Video Systems
Cals L XX X @ diforeia Deepwatenvestigations and GroundtruthinigProject
CBl.................. Center for Biological Diversity

[ 9{ ! XX XCaair®&miangered Species Act is a state law of California that conserves and
protects plant and animal speciasrisk of extinction

[ | { X X X XCéalKoinid Gurrent System icald-water Pacific Ocean current that moves southward
along the western coast of North America, beginning off southern British Columbia and
ending off southern Baja California Sur

[/ 5 C2 X X XCalKoinid Department of Fish and Wildlife, formerly known as the California
Department of Fish and Game (CDFG)

CMECS........... Coastal and Marine Ecological Classification Standard
[ t { XXX XCoac@alPdlagic Species

Critical Habitat.specificareas that have physical or biological features essential to the conservation of
the species and which may require special management considerations or proteagion
defined by theEndangered Species Act

/[ { at XX XCalkodni& Seafloor Mappirfgrogram
[ { £ X X X XCobériXaseparated values
/ ¢ 5 X X X XOérKldetdity, temperature, and depth

! Additional emboldened words found in the descriptions are also defined in this list.
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/ £ X X X X XCoeffibient of Variation for modeling is a way to meagheedispersion ofdata values
relative to the mean and how well the model fits the data; a lo@® means that the
predicted values are closer to the actual data

5 5 ¢ X X X XDicKlabadiphenyltrichloroethane was developed as an insecticide in 1939, but was
banned by many countries by tl®70s because of its environmental impacts

59/ I X X)DEegseabEcogstem Conservation Area

5 S S LJg IX{m8peddllydefined byBOEMaswaters greater than 300 mi(000 ft) other agencies
(such asNOAA Fisherigsmay conside200 m 656 fi) to be deepwater

5 h L X X X XUfiked Sates Department of the Interid OEMand USRVSare agencies within DOI
DPS.....ccoee Distinct Population Segment

5{ /7 wtt XDéeepXeh Qoral Research and Technology Program

DSMZ............. Davidson Seamount Management Zone

9 9 %X X X XTHexBkraclugive Economic Zone offshore California extends framm {22 kim) to 200nm
(370 km), and grants the U.S. sovereign rights to the exploration and use of marine
resources such as fisheries, as well as energy production from water and wind resources

9 Cl X X X XBésentia Fish Habitat
9 CIl /! XXBs¥eKtial Bish Habitat Conservation Area

9 b { h X X XK MifibEodthern Oscillation is a largeale climate event that occurs when sea surface
temperatures in the eastern equatorial Pacific region along thestoof Peru and
Ecuador increase significantly above the average temperature for three or more
months; the ENSO phase has a return period of every four to five years resulting in a
slowdownof the prevailing winds and increased rainfall off the West Coast

EOSDIS.......... Earth Observing System Data and Information System

ESAX X X X XBnhdesigered Species Act is a federal law of the United States to conserve and protect
endangered and threatened species and the ecosystems upon which they depend

ESU.......oceen Evolutionarily Significant Unit
9 -t w9 { { EXpandimgiPacific Research and Exploration of Submerged Systems
C! h X X X XkFxod @t Agriculture Organization of the United Nations

M, fathom; one fathom i$ ftor 1.8 m

Cat X X X XBshedy ®anagement Plan

FOWF.............. Eloating Offshore Wind Facility

Cw! a X X XFEskedy Resource Analysis and Monitoring Divigidimn NOAA
GAP................ Gap Analysis Program

GIS....ooov Geographic Information System

I 1t/ XX XBbabitdt ®drdas of Particular Concern
7



I a{ X X X XbighlppMbigratory Species

I A 3K { SAll paxts}oKtldedea that are not included in the jurisdictional waters of a state and which
are open to all nations

HotspotX X X ddd9 O2 f 2 3 A €nb With Rersiatdntly ¥lavatdddibryads | NJ

I 2 91 XX XBukboidtWind Energy Areg an area thaBOEMis considering holding a commercial
lease sale for some or all of tH186 mi? or 534 squarekilometerskm? area, which
would grant exclusive rights to the kE=e(s) to submit aonstruction and operations
plan on their particular leasehold

L! ¢ ¢/ X XIKtet-Krdeticdn Tropical Tuna Commission

L h 5 9 X X Xitexndtdnal Oceanographic Data and Information Exchange
L} / b X X XIKxt¢ratdaaiJnion for the Conservatiof Nature
KUDS.......ccvvu... kernel utilization densities

[ ' b A 3 AXDaKXNiXadededt is the return of colder ocean temperatures that is the opposite phase of
anEl NifieSouthern Oscillation

[ A5 wX Xk Retedtion and Ranging is a remote sensanbnology that uses pulsed laser from
Fy FANONI FG G2 YSIFadz2NBE RAadGryOS 6Nl y3ISo G2
with position and orientation data to obtain accura®&p spatial maps

Live BottorX X ®da F NAY S KIF oAUl i Ilgdbdssemblages such@esgairass Beds2 T 0 A 2 f
sponges, and coral attached to exposed hard substrate

MBARI............ Monterey Bay Aquarium Research Institute

a. 2 9! X XMoXodBay Wind Energy Arean area thaBOEMis considering holding a commercial
lease sale for some or all of tHigD34km?/399 m# area, which would grant exclusive
rights to the lessee(s) to submit a construction and operations plan on their particular
leasehold

MODIS............ Moderate Resaltion Imaging Spectroradiometer
MPAX X X X dMapihe Protected Area
a{ ! XXX XMaghdsonStevens Conservation and Management Act
NASA.............. NationalAeronauticsand Space Administration
b9t ! XX XNakorabEhvironmental Policy Act
Y Y X X X X Xnduticlmile; onenmis equal tol.85 km orl.15 mi
b a C{ X X XNatv@alMarine Fisheries Service (also knowN@#A Fisheriés
b a { X X X XNatodal Marine Sanctuary
NOAAC A & K S\hitibralZOxeanic and Atmospheric AdministratiflDAA) Fisheries BIMFS
b w9 [ XX XNatibdaiRénewable Energy Laboratory
OBPG............. Ocean Biology Processing Grduithin NASA
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PacFINX X X XP4cific Fisheries Information Network
PARS............ Port Access Route Study

PCBX X X X Xolychlorinatd biphenyls are mamade organic chemicals that were used in a variety
of industrial and commercial applications (such as transformers and cable insulation)
that were manufactured from 1929 until they were banned in 1979

t Ca/ X X XPacKidrshery Maggment Council is one of eight regional entities that manages
fisheries for approximately 119 species of salmon, groundfish, coastal pelagic species
(sardines, anchovies, and mackerel), and highly migratory species (tunas, sharks, and
swordfish) on the Wd<Coast of the U.S.

t { a C/ X XPacKioSpates Marine Fisheri@smmission
ROMS............. Regional Ocean Modeling System

wh £ X X X XRéXately Operated Vehicle

{ ! C9 X X XStoxkAdsessment and Fishery Evaluation
SHP.....ccc...... shapefile; the fornof vector data used b¢ISapplications
{ a/l ! XX XStak ®drine Conservation Area

517 | P Standard Mapped Image

SMR.......ccoue State Marine Reserve

{ { I XXX XSexSurade Height

{ { ¢ X X X XS¢aXSorfade Temperature

SWFSC........... Southwest Fisheries Science Center
TOPP............... Tagging of Pacific Predators

1 { C2 { X XUnixedSates Fish and Wildlife Service
USGS.............. United States Geological Survey
VMS................ Vessel Monitoring System

2 [t C/ X XWextetn and Central Pacific Fisheries Commission

2 91 X X X XWirngl @nergy Area is an offshore location tB&EMhas assessed as most suitable for
commercial wind energy leasing and possible development

. h, XXX Xyxuagoidhe-Year(or AgeO) refers toanimalsthat are younger than one year old within
the population



SECTION 1. INTRODUCTION

The Bureau of Ocean and Energy Management (BOEM) is preparing an Environmental Assessment
pursuant to the National Environmental Policy Act (NEPA) to assesp@spdMorro BayWind Energy

Area MBWEA for floating offshore wind leasing, and potentially, development activities, in federal
jurisdictional waters offshore San Luis Obispo County, Calif¢ffigare 11). BOEM is considering two

options. MBWEA Optiom Ay Of dzZRSa GKS 2NAIAYyLFE &/ Fff ! NBIF§ L
QEGSyaArzyszé SyO2YLIl aary3a | LANEE)AMBWEADptN Hpguafedy T | O
approximately 27 km (17 mi) at its closest point from shot8WEA Option 2 alsadludes the original

G/ Fffand2NSIe¢ GKS a2SaiG 9EGSyaArzysé Bzendiaddiscated NB dzy R
approximately 32 km (20 mi) at its closest point from shdige MBWEA lies west of the continental shelf

break on the gently sloping shelf in water depths ranging from 800 to In886rs (m; 2,625 to 4,265

feet[ft).C2 NJ GKS LJzN1J2aSa 2F GKAA NBLRNI 6KSYy NBTFSNNAY
depicted on the figures, it will encompass the area being considered under Optiigurel11).

Following publication of the Environmental
AssessmentBOEMhas proposed conducting an
offshore wind lease sale in fall 2022 (BOEM 2021).
The California Coastal Commission, through its
consultation responsibilities under Section 307 of
the Coastal Zone Management Act, is to decide
whether to concur with the fedettaconsistency
determination that will be prepared by BOEM as
part of the issuance of the Environmental
Assessment and the action to hold a lease sale
along with subsequent site characterization
assessments. The Coastal Commission will assess
and base its écision on whether the consistency
determination, as well as other information and
RIGF LINE ARSRE YSS&G GKS
policies, which are documented in Chapter 3 of the
California Coastal Act of 1976.

ax

Morro Bay
Selected

Bathymetric | v
Features —— DEPTH (200M increments)

[ Morro Bay WEA

"1 CA State Water As part of thisprocess, Point Blue Consenati

Science (Point Blue) was tasked with developing a
data catalogue and to synthesize the most relevant
Figurel.1. Selected bathymetric features within and arounc  €nvironmental datasets that are known within the
MBWEA. MBWEAor vicinity, including the nearshore coastal
areas ofSan Luis ObispBounty. The intent of this
NEL2NI Aa G2 ARSYdGATe (GKS o0Sad az2daNOSa 2F REGL
particularly in and around the proposed wind energy area. An important next step that would enhance
this data catalogue effort is tensure thata single epository for West Coast datacludesregular updates
of the datasets and a process to ensure that information has beennee@wed and verified. One site
that has begun to addredbis data needis the California Offshore Wind Energy Gateway. Thisxgate
was built onthe Data Basirplatform, which provides open access to biological, physical, and-socio
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economic datasets (Conservation Biology Instit[@81]2022). The California Offshore Wind Energy

Gateway includes geospatial information on ocean wiesources, ecological and natural resources,

ocean commercial and recreationaes,and community values that are intended to assess the siting of
offshore wind energy in federal waters.

This reportsummarizescertain marine resources and associated datasets that are available for the
MBWEA site and vicinitgnd may notcurrently be included in the California Offshore Wind Energy
Gateway.The report also includes information on potential gaps in the currentwedge base on data
associated with identified resources.

Understanding Dynamic Marine Systems

While datasets are static, the animals in the California marine system are not and environmental
conditions can change greatly between seasons, year to yedromr one decade to the next. Many
FILOG2NR FFFSOG aLlSoAsSa FyR GKSANI Y2@gSYSyida +f2y13
and its offshore waters. The California Current Sygie@Sjefines this coastal upwelling ecosystem that

exists dong the eastern basin of all major ocean basins. In simple terms, the CCS acts as a conveyor belt
bringing cold, nutrientich waters of the California Current that interact with the warmer counterflow of

the Davidson Current. Predominantly northwestewinds put stress on surface waters and with the
SINIKQa NRGIFGA2YFE Lz fX (G4KAa ONBIFGSa GKS SySNHe@
toward the coast. The upwelling influences food resources and larval transport thereby affecting one

the most productive marine systems in the world. The upwelling helps to sustain a wide range of marine
predators, including whales, seals, sharks, tand other fish and pelagic seabirds. This ecosystem, in

turn, supports socioeconomic goods and seegi from managed fisherieand tourism to marine
transportation.

Changes to upwelling intensity and magnitude have corresponding significant effects (both positive and
negative) on ocean productivity. The upwelling tends to be stronger and colder during apd summer
months, then weaker in the fall and winter when offshore winds subside. Phytoplankton (consisting of
bacteria to plardike diatoms) is the driver for the trophic food chain that supports this diverse array of
marine life from microscopiaoplankton (e.qg., krill and copepods) to the largest whales. The productivity
of phytoplankton can be remotely measured by satellites based on the color intensity (i.e., concentration)
of the green pigment called chlorophyll. Phytoplankton productivityiesadepending omumerous
environmentalfactors from climate variability to seabed topographic features, which influence local
upwelling. Other water qualitgonditionsthat are linked to the productivity of this marine system include

but are not limitedto, dissolved oxygen levels, nitrogen, water temperature, and salinity.

In addition to the location and abundance of food sources, the physical properties or topography of the
aSFoSR a ¢Sttt Fa ¢ 0SNJ RSLIGIK | Nfefergntek. Sidtd skctureJ¥ dzt
such as rocky reefs and underwater volcanos provide important habitat for many fish and other animals
in an otherwise featureless, soft habitat area. Depth, grain size, sediment composition, and presence of
methane gas (also dad cold seeps) are some of the physical factors that influence biota, particularly
those that live on the seabed. Water depth influences the type of species that may be postrd
seabed as well as throughout the water column and even the seabirds&abo

Predictive models are a way to assess potential anthropogenic pressures on many species that can be
difficult to survey, where it may not be possible to count every animal, and where information about

11
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uncommon species is lacking. However, biodiverditparine species is extremely complex and there are
inherent uncertainties in any modeling system that need to be understood when using predictive models
for planning and management decisions. For example, the biggest uncertainty in any modeling effort is
capturing the dynamic nature of the marine environment in conjunction with often highly mobile species.
The level of effort during observational surveys, as well as when and where these surveys were conducted,
can create gaps in the underlying data thia¢ tmodels must fill. Modeling accuracy is also affected by the
spatial resolution of the grid that is used for analysis and presentation of the results.

Realtime data on oceanic and atmospheric conditions is also becoming more widely available with
greater use of satellite technology, remotely operated vehicles (ROVs), autonomous underwater vehicles
(AUVs), and autonomous surface vehicles (ASVs). These technologies will eventually allow for greater
collection of biotic and abiotic information that can lsenducted more frequently in deep, offshore
waters, and during times of the year when crewed vessels do not venture offshore.

Different methods betweenlata collected fromhuman observers and autonomous devices still need to

be evaluated to determine hownformation can best be integratedith existing, longerm datasetsin

WI ydz- NBE HanHHE . h9a YR GKS blFidA2ylf hOSFYAO FyR
Fisheries Service (NMFS; also known as NOAA Fisheries) signed a Memorandum starndinagrto

ensure the continuity of longerm data collection efforts and to maintain scientific support for sustainable
fisheries.

A new tool called baited remote underwater video systems (BRUVS) can be used on the seabed-or in mid
water as a noflethal sampling method to identify species, determine relative abundance, and measure
individual animal sizeFishBase, which provides information on 33,000 fish species (Froese and Pauly
2021), has a new BRUVS tool feature that provides publicly availablefgeenced data from global fish
surveys that are based dhis new too] although none is available at this time from manmatersof the

United States. Other technologies such as passive acoustic monitoring, infrared cameras, floating multi
instrument arays, and higlefinition digital imaging are also becoming more frequently used in offshore
studies to obtain more information, and often more accurate information, which is particularly useful for
rarely seen or difficult to observe speciéscurrent staly by researchers at University of California Santa
Cruz and Cornell University involves a novel passive acoustic recorder attached to elephant seals, which
remain at sea for about nine months at a time, to record whale calls (Coastside State Parkdi&ssocia
2021). This is an example of the kind of data that will be available in the future that could help inform
presence and abundance of deepwater or cryptic species.

Summary oModelingand Surve¥fforts toAssesSpeciefresence anBreferences

The plysical and biological structure and composition of the benthos in and around the MBWEA is highly
complex and variablas described in Section Ritial seafloor habitat mapping of the continental slope

and shelf has been conducted by tBalifornia Deepw@r Investigations and GroundtruthingC&IDIG

project Other habitat mapping data is available from deepwater coral surveys. Demersal/benthic habitat
within MBWEA appears to consist mainly of soft sediment and muddy sea bditmSanta Lucia Bank,

a submarine featuresouth ofthe MBWEA, rises to 400 m (1,312 ft) from the surface and is part of a
persistent upwelling cell that may influence habitat and species in the MBWEA region. An interesting
feature of the seafloor inhe MBWEAis one of the larggsknown pockmark fields in North America,
although it not known how they were formed (Walton et al., 2021). Additional information about potential
benthic habitat and faunal assemblages in the MBWEA can be found in Kuhnz et al. (2021).

12



Nearshore marine areas generally out to the 200sobath (656 ft) have been well characterized over the

years, but sitespecific benthic surveys of tMBWEA in water depths over 800 m (2,625#ye not yet

been required or conducted. Information is d@able, however, that can be used to conduct preliminary
assessments of the potential macrofauna that are likely to exist in the Seaion describesBOEM

funded remotely operated video surveyisat can be usedo assess likely faunal assemblagesha t
MBWEAand vicinity Other surveys that haveollecteddata on deep ocearcorals and sponges, which

F2NY AYLRNIIFY(d o0A23Syhaw alsobéer cdBpiledl 2oiinfeRpéttenns irknatbtat G | (0 &
suitability across taxa in depths up to 1,200 n®8§3, ft).

TheMBWEAalsocontains numerous invertebrates such as crab, shrimp, and squid (Section 3) and bony
fish and shark species (Section 4). Many of these are important to commercial and recreational fishing,
which are detailed in their relevant Fishery Management Plansifi&ishery Management Council
[PFMCRO021a). Additional information on the best available data of managed stocks and fisheries can be
found in the Stock Assessment and Fishery Evaluation (SAFE) documents, which are also available at the
PFM@Q & ¢ S &MaG 20&h). Bhere are, however, difficulties in using fishery information for other
purposes such as trying to combine datasets that cover varying spatial and temporal scales. Fishery
surveys have also been designed to answer specific management questiohsas how much of each
species is being landed to measure catch totauisthis informationmay havdimited usefulness for other
purposes or questions.

Marine mammals, birds, and turtles utilize habitats in and adjacent to the MBVBE£tion 5 desdres

many species of marine mammadad their potential likelihood of presence in the region via species
density models.These models are based on the collection of shipboard and aerial observer data as well
as extrapolating information collected from abwational surveys to help determine habitat preferences.
Distributionmodeling has been done for many of the marine mammals listed in Section 5, which is based
on a current understanding of life history traits that are known for these spedidéany pelagc bird
species could also potentially occur in the vicinity of MBWEA These include highly abundant
populations of common murres and sooty shearwaters as well as less common pelagic seabirds that
remain at sea for long periods of time. Section 6 diéssrthe current understanding of those species that

are likely to occur in the region. Seabird density models have also been developed from seabird
observational data to predict habitat preferences when fgoale, longerm, monitoring data are not yet
available.Four sea turtle species that may occur offshore California are descrilsettiion 7all of which

are protected under the U.S. Endangered Species Act (ESA). The area offshore central Pedi¥atasa
critical foraging area and is a migragarorridor for some sea turtles.

Scienceébased Mapping and Analysis Platforms

As competing demands for ocean resources rise and climate change creates greater uncertainty for
predictions of habitat preferences, the need for collating marine data intoelagatial databases
becomes ever more important. Ideally, these datasets would be accessible in a single repository, but this
is useful only if the datasets are maintained and updated regularly, particularly to incorporate new
biological information and mtected habitat designations. There are nearly 700 datasets currently in the
California Offshore Wind Energy Gateway mapping tool; however, some are incomplete or need to be
updated. All portals have varying levels of data and ease of use. Many thoudatadasets can be found

for West Coast resources in portals from organizations and national and international bodies. Hourigan et
al. (2015) describe a process and schema toward the development of an integrated database for deep
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sea corals. This is an exala of the type of guide that might be useful in developing a system for
standardizing data collection efforts, ensuring the continuity of collected data, and developing an
interface for data visualizatiodnother example, described in Van De Putte ef2021),used data from

the Southern Oceato generate indicators and undertake assessments to advise degisigers.

Ocean marine resources do not obey state, national, or international jurisdictional boundaries. Many
species in th&€C3night also be found latitudinally between Alaska and Mexico or longitudinally from the

West Coast to Asia; some species migrate assfén@Antarctic. The main concern about the various data
aggregation sites and portals is the need to have continuous updates with current data and information,

as well as a constant review to ensure that corrupliels or filesare regularly fixed The haccessibility

of information,confusingdza SNJ Ay G SNF I O0Sazx +a ¢Sttt a GKS LINBaSy(
experience and limits the accuracy and usefulness of these products. In general, these sites and associated
datasets can be: a) diffitiuto navigate for the general public, b) not regularly updated, and c) scattered

and not accessibleithin a singlevebsite/URL.

Synthesis of th®atasetddentified for the MBWEA and Vicinity

Assessing seafloor structure is a key predictor related thldha/ S & LISOA S&a Q K1 éxistd G LINS
for shallow geohazards and benthic habité3ataset Table .2), as well as surveys to collect marine

geology and geomorphology data along the continental shelf and upper isidipe vicinity of the MBWEA

(Dataset Table 2). Closer to shore, comprehensive seafloor maps have been produced for high
resolution bathymetry, marine benthic habitats, and geology in California state waters (Dataset.Bable 2

Coastal fault linegDataset Table 2)4andoffshore faut lines in and around the MBWEBRataset Table

2.5) help describe the potential seismic activity in the regiddditional surveysave been completetb

map surficial geology and benthic habitéBataset Table B). Biological datasets include sdie ocean

biology datafromii KS bl GA2y Il f | SNRY Il dzi A O& [|EdriR Ofs&din®SystémR Y A y A 3
(Dateset Table Z), and correspondingonductivity, depth, and temperature da{@ataset Table 2.&an

be usedto assespotential habitat for living marine resourcefforts have been taken to conserve and

minimize effects on important habitat with a tool that can be used to identify areas of Essential Fish
Habitat (EFH; Dataset Table 2.8)similartool showing the locdons of critical habitat(Dataset Table

2.10) and aNearshore Marine Protected Areas mapping tdDhtaset Table 21) perform similar

functions.

One source of information that can be used to understand invertebrate presence in or near the MBWEA
is the Dep-Sea Coral Research and Technology Program national database of observational data, images,
and technical reports on deegea corals and sponges (Dataset Tahlg. ®bservations oinvertebrate
speciesin benthic habitat fromROVunderwater video survey(Dataset Table 2) and data queries to
understand @eanicand invertebratehotspots(Dataset Table .3) are also availabl Krill are an essential
resource in marine@cosystemsand modelselating geomorphic features and oceanographic conditions

to the distribution and abundance of krill species in the centraldZ€8vailabl¢Dataset Table 3.4PData
pertaining to commercially important invertebrate species, such as market squid, are comuiledllst

by theCalifornia Department of Fish and Wildlife (CDBataset Table 3.5).

Observational data foligh thatare likely to bdoundin the MBWEA and vicinity during recda®Wideo
surveysare available Dataset Table 4). The Southwest FishedeScience Center (SWFSC) had also
conducted a sonar survey to assess biological abundance, identify species, and characterize habitats
(Dataset Table .2), as well adrawl surveys to collect information on Coastal Pelagic SpécieSDataset
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Table 43). TKS y I A2y Qa FANERG NB3IA 2 he Paciff Fisher@Nhf@miatioR | { |
Network @acFIl) combines federal and state fishery data to provide accurate estimates of commercial
catch and value for West Coast fisher{@ataset Table 4.4)lhere are wo types of studies to assess
historical information to show spatial distribution of fishing eff(ataset Tabled.5 and 46). A novel

fishery sustainability tool that uses retine ocean data to reduce fishing bycatch impacts is the &toC

Map product (Dataset Table 4.7\While NOAA observed fishing effort derived from VMS data for
groundfish fisheries may be limited due to confidentiality requirements, it is valuable in providing
information about spatial distribution of certain grounsti species (Dataset Table 4.8).

Forty-five species of marine mammals are known to occur inGhetween Canada and Mexico that
can have a presence off California, from the largest cetaceans to sea otters. Because many marine
mammal species prefer dpeoffshore waters, and can be difficult to observe, predictive models are used
to determineapproximateabundance and range. By combining oceanic variables with observational data
on marine mammals, predictions can be made about where they are likely s&én.The most current

and best available information on theseme of thesespecies and sourcexists (Dataset Table 5,1)
although it is limited tocertain cetaceansand does not include any of the pinnipeds addition to
observationbased models,@neral habitat use areas have been identified as Biologically Important Areas
(BIAs) for cetacean®ataset Table 5)2 A summary dataset of marine mammal and seabird research
projects and data collected in the®JPacific Oceanwhichprovidesbroad spaial and speciesoverage
(Dataset Table 5.3)as assembled for the purpose of compiling data useful for the assessment of offshore
energy development impacts.

Predictive density and distribution modeling efforts have been made for seabirds, which number at least
80 species off California from nearshore to far offsh@avey data from multiple cruiselsave been
combined with predictor variables derived from bgitnetric and remotely sensed oceanographic data as
well as climateindices (Dataset Table 6)1 A similar mapping effort shows modelerived predicted
density of where30 species of birdgnany the same as Dataset Table &Ry be more or less abundant
(Dataset Table 6.2)Acomprehensive database can be used (and modified or updated) to quantify marine
bird vulnerability to offshore renewable energy developme(idstaset Table 6.3Pataset Table 5.3 in
Section 5 is also applicable to seabirds, as ltudes seabird research projects and data.very general
terms, jaegers, skuas, pelicans, terns, and gulls have high vulnerability to collision with offshore wind
infrastructure, whereas loons, grebes, sea ducks, and alcids have high habitat displaceimerability.

Sea turtle observational data have been collected from aerial surveys, nesting beach surveysyated in
capture efforts to estimate marine turtle abundance, stock structure, habitat use, and movement
patterns. Leatherback turtle occurnecehas been describellased on a deductive process of their habitat
preferences(Dataset Table 7.1), whilenather predictive modeling effort uses satellite and liggatsed
geolocation data from the tracking of tagged leatherback sea tuhtdesbeen syritesizedto determine

their distribution and habitat preferencefDataset Table 7.2)Coarse spatial data illustrating global
relative probabilities of occurrence fdess locally common sea turtle spece® currently the best
available data for these spes in the CCS (Dataset Table.2AB)index of how sensitive certalmabitats
along the California shorelimaight be shouldn oil or other hazardous material smiicurincludesasea
turtle sensitivityindex(Dataset Table 4).
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OverallS/nthesis ocienceGaps

Gaps and deficiencies in available data fall into several broad categories including temporal weaknesses,
spatial coverage shortfalland quality or applicability issues. These different types of gaps are distributed
unevenly acres the various classes of data covered in this report. Deficiencies also stem from different
root causes including technical hurdles, funding shortfaltel disparity in historical drivers of research

for different taxa and physical components of the marienvironment. Hergwe first describe some of

the overarching differences and drivers of data quantity and quaditgl we then identify patterns of
temporal, spatigland data applicability gaps specific to each data type covered in the report. We finis
with a discussion of three key research gaps that are poorly addressed across nearly all data types covered
in this report: 1) prediction of future changespecially resulting from climate change scenarios, 2)
guantification of sensitivity to offshore imd impacts, and 3) development of a wetlyanized, easily
accessible, welhaintained data repository with maintained links to source data.

DataQuality andQuantity

One key disparity in data quality and quantititssavailability which isconstrainedoy the logistics of data
collection.Qurface and neasurface oceamvatersare sampled using visual methods and remote sensing,
so significantly more uppescean data is available covering a greater area and finer time steps. In
comparison, midvater and bottom data are largely collected at widely spaced, specific sampling points
by research cruises or automated systems such as vertical profiling floats. These focused point data lead
to a relatively poor picture of migdeep and benthic physidaand biological processes because they are
limited in spatial and temporal extent. The lower coverage and availability of subsurface marine data limits
the understanding of ecosystem level interactions between species and their environment. It also
increases the difficulty in constructing good models of species that spend the majority of their time in
deeper waters. For example, the authors of Dataset Table 5.1 state that the two lpedetming
models of marine mammals are for sperm whales and the shealked whale guild, partially due to
limited environmental data in their most frequented habitat.

Another broad pattern of data disparity is between abundant versus rare species. Distributions of
abundant species are more readily studied and modeled ukeet]y leaving gaps in information covering
rare (and often atisk) species such as the north Pacific right wialdalaena japonigaGuadiupe fur
seal(Arctocephalus townsengiCalifornia least ter(Sterna antillarum browj or leatherback sea tug
(Dermochelys coriacgaSolving these deficiencies may require targeted approaches such as tagging and
tracking to better understand the distribution and habitat use patterns of species that might be at
disproportionate risk of population impacts.

Third, winter conditions can berohibitive ordangerous for asea observatiosiand these conditions
frequently preclude data collectionThe available information on species distribution is skewed toward
summer and fall months and may be reduced or lackinginter months. The data that are available may

also be limited in accessibility (e.g., geographic information system [GIS] software and analysts are needed
to manipulate the data) or requests must be made to state agencies or researchers to obtaitabetsla

For the portals that do exist, they are scattered in numerous online sites, have varying levels of updated
information, and different levels of ease of use.

Fourth, because most atea studies cover broad areas and are conducted seasonally orlyraizest,
there is a lack of sitepecific data on the variability of presence and abundance of species in the
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development area. Given the high levels of strong interannual physical and biological variatio@@3he
multi-year and crosseason datasi usually important for a comprehensive assessment of impact. In
addition, because of longderm changes (e.g., the increase in warm water events in recent years or
changes in fisheries regulationg)is important to have recent data that represents current conditions to
compare with historical patterns that may no longer be relevant. High resolution seasonal data is most
important for very mobile species like seabirds, marine mampaalkighly migatory fish. Interannual

data is key for mobile species that may alter habitat use annually as well as for dhatespecies like

krill, foragefish, or squid that can have large population fluctuations (natdibpabm-6 dza i ¢ O& Of Sa o
relatively shet timeframes.

Habitat and SpecieSpecific Gaps

The inherent nature of the benthic environment leads to difficulty in understanding it. €disctingand
processingequire highly specialized equipment, high levels of training, complex logistiggicant staff
resourcesand large server capacity to store and manage. In general, benthic data is collected at two
scales: extremely fine spatial scale over a small area, or as a series-dispetsed points from which
unsampled areas are extrapolateB8oth result in limited spatial coverage of data, which restricts
applicability for sitespecific projects like offshore wind development. Focused;dirtade data collection

in the project area will improve the understanding of the importance of theseufeatand their biological
associations. Developments in automated sampling platforms like subsurface gliders and continuing
improvements to threedimensional ocean models like the Regional Ocean Modeling System (ROMS) are
beginning to increase data availaty for subsurface habitats, offering the prospect for improved
understanding and modeling of deeper waters and the species that reside there. Increased use of high
resolution acoustic sampling and new analytical techniques are also improving quéintificamidwater
species distributions and benthic features. Regular sampling would allow categorization of faunal groups
across deepwater habitats that exist beyond the shelf.

Marine invertebrates are one of the most difficult groups of organisms to tigade. Monitoring changes

in invertebrate communities requires collecting multiple samples at several locations and across seasons,
and postcruise laboratory work to identify and quantify the species caught. Obtaining ship time and the
appropriate gear dr sampling can be expensive, and sampling is often deficient at both spatial and
temporal scales. For example, sampling benthic invertebrates on the seafloor is logistically challenging
and is focused on small areas and species groups (e.g., deepwadty @od sponges). Sampling pelagic
invertebrates is also inadequate, as spatial coverage is poor, and sampling is not frequent enough to
capture the dynamic nature of these populations that fluctuate rapidly with changing ocean conditions.
Ample time and epertise are needed for laboratory analysis of the samples collectedsjsitfic
sampling is necessary to understand the invertebrate communities that inhabMBME Asite. Benthic
invertebrate communities identified could be linked to the benthicadahd features, and this would be
helpful in modeling approaches for this and future potential offshore wind sites.

Fish and fishery data are some of the most complex datasets that are at least available in high or specific
spatial or temporal detail. Stk that collect data on fish are often species or group specific, tend to
focus on species that have an economic value, and are highly localized. Exclusiorstfdiesisfish
species may skew analysis of data to the point of overlooking the influernse thpecies have on the
ecosystem. The highly mobile and wideging nature of some fish species increaseschallenge of
collecting population and distribution data. Fishery data can be used as a proxy for fish population
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information, but the intrinsidack of random spatial and temporal sampling will lead to bias. In addition,
fishery information is not easily available to the public mainly because of legal restrictions that preclude
reporting of individually identifiable data. There are certain typésessels or vessels targeting certain
species that are required to carry tracking devices called Automatic Identification Systemn@\8)1S.

AIS and VMS data that are currently available are problematic because they are not standardized across
the whde fishing fleet, especially the smaller vessels or those targeting less sensitive species. VMS
information would be particularly useful data because it would more precisely allow an assessment of the
location and duration of fishing activity, and it woulie in near reatime because the data are
automatically transmitted every two hours to satellites. Such precise spatial information on fishing
activities could be used to create b&monomic models that would allow better understanding of the
dependenciedetween coastal communities and their fishing grounds.

Marine mammals are one of the better studied and détdh groups, although they can be difficult to
monitor due to variability in their spatial and temporal distribution, as well as thetfattthey spend

most of their time at sea underwater and out of view. The strong legal protections and regulatory
monitoring requirements for marine mammals have led NOAA to collecttlenmg data that spans two

and a half decades. These data underlie the {gjgdity models in Dataset Table 5.1, most of which have
strong statistical fits and have been thoroughly validated with independent data. Since the predictions
represent the average densities over the dataset timeframe, they are an excellent representdtag-of

term patterns. Spatial coverage is good though because the shipboard surveys cover th&Exdhosive
Economic ZoneHEZ i.e., out to 200 m or 370 km). With the exception of pinnipeds, there is good
taxonomic coverage of marine mammad#thoughthe statistical strength of the sperm and beaked whale
model predictions is low and needs to be considered when assessing model strength, especially at the
scale of theM BWEA Species distribution models of pinniped species that have good tracking datd woul
offer a way to improve data for that group. In addition, recent advances in acoustic monitoring are likely
to improve data on beaked and sperm whales, as well as for other vocal species during seasonal periods
where coverage is currently lacking. Whitexdgrterm coverage is good for marine mammals overall,
seasonal representation is lacking, with most species only having models for samdfiall combined

Datasets for seabirds are the most complete for spatial, temporal, seasonal, and taxonomic c@ferage
all the habitat and species groups. Their need to breed ondantbined with thepropensity to be more
readily observed asea andmost species havingrge populations allow for the collection of robust data

in all environments they utilize. As witlther species, however, the logistics of collecting data at sea limits
the quantity of data available. Also, these data tend to be coarse, generalized over large areas and time
scales of many months. For the purposes of wind energy development, it woulérwdicial to have

more information on the differential species reaction to and potential interaction with offshore wind
infrastructure, including seasonality of habitat use, flight behavior, and local foraging habits. Rare,
threatened, endemic, and lodgl breeding species all deserve extra attention, in that they may be
disproportionately affected by changes in the local environment. Studies that provide fine spatial and
temporal scale data on seabird movement patterns and habitat utilization in anchdribe MBWEAtself

are important for understanding the potential impacts of offshore wind energy development and
operation.

Sea turtles are one of the more dap@or groups, lacking in spatidéémporal,and taxonomic coverage.
The highesqjuality data available is for leatherback turtles and derives from trackindjes. These have
been processed into kernel utilization detiess (KUDs, Dataset Table 7.1), but theked animals were
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not representative of the broader populatipand there were known behavioral effects of the tagging
process. For these reasons, the KUDs are only suitable as a general indication of wheredektiuetles
may be found but should be treated with caution because some areas that species acsealigy be
missing. While potentially of some use, t@ap Analysis Prograr@AB distributionmodels only identify
areas of potentially suitable habitaind thus should not be treated as a reliable indicator of presence or
absence. Green and loggerhead turtles have no distribution data avaiRé$smarchs currently under
wayto construct a statistical model fit to an expanded tracking dataset of leb#uk turtles based on
EcoCast modeling (Hazen et al. 20IB)isdata should be more useful for evaluating offshore wind
conflicts once available.

Key Research Gaps

There is a growing field of study following the impact of changes in climate and the increasing frequency
of marine heat waves. These events will cause changes in distribution and migratory patterns, potentially
deviating from model predictions that are aély used to assess distribution and abundance. Abrupt shifts

in oceanic conditions can cause a cascade of changes in distribution and migratory patterns for different
species, many of which are described in this report. This is a recently expanding iatease study and

new research findings. Publicly available data on ocean heat content and temperature anomalies over
different time scales going back to 1955 can be found atNkBAANational Center for Environmental
Information (NOAA NCEI 2021). Ttda be useful when trying to compare whether population shifts in
marine species might be due to oceanic and climatic conditions or anthropogenic inputs. Also, an
International Working Group on Marine Heatwaves tracks marine heat waves and consolidates
publications on this topic (Marine Heatwaves International Working Group 2021). Improving the
information on likely future scenarios will be import&ot effective and durable assessments of offshore
wind development impacts.

Another important information gagor most of the resources covered in this report is a thorough
understanding of the vulnerabilityf each species or habitat to offshore wind development and operation
impacts. Though generally not spatial in nature, this data plays a key role in thagstaposure (as
determined by spatial and temporal patterns) into impact. The sensitivity of seabirds to collision and
displacement has been evaluated (Dataset Table, &3) there is some researauantifying noise
impacts for marine mammals. Howeveensitivities for most of the species and habitats at risk are not
well known, especially to floating turbine developmgewhich is relatively neviechnologyand has not

been wellstudied.

Lastly, the challenges of data accessibility for impact analysidaamting.Datahas been collectethat

is not available in the public domain or it remains behind an agency firewall. One example of this is InPort,
a centralized repository of documentation fdOAA Fisheriegata and the tools to access that data. Other

data must be requested directly from their sources, which may be complicated by difficulty in making
contact or timeliness of response. For data that are publicly available online, the large diversity of data
gateways and repositories can increase thegffequired to find and acquire the data. Online data may

not be updated regularly or at alveb addresses may be changed, outdated, or broker the data

itself may not be clearly linked to peesviewed studiesAn additional important factor that cagreatly
enhance research use of data is the availability of programmatic access to data which allows researchers
to harvest the newest data sources and use them efficiently in statistical models. This type of access is
sparsely implemented across exigtidata repositoriefOnce acquired, data may not be in a useful format,
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or they may require specialized analysis software or skills. All of these factors apply to data described in
this document and influence the quality and usefulness of data for prgjeetific purposes such as
offshore energy development.

SECTION 2. GEOLOGY, BATHYMETRY, AND HABITAT

Marine benthic habitats are often defined by their geological structure as well as depth (or bathymetry)
and chemistry. For this reason, geophysical téghes (highresolution seismic and stitottom profiling,

side scan sonar, multibeam surveying) are critical for determining bathymetric features, habitat structure,
and substratetype. Depth is often a feature of habitat preference from the intertidal ztméhe deep
ocean. The continental shelf (from 0 to 200 m [656 ft]) delineates the submerged part of the continental
landmass that extends from the coastline to the shelf break. From then2@656 ft) isobath, which
delineates the shelf break, a long ¢imuious continental slope descends slowly to the ocean f{depths

to approximately 2,000 m [6,562 ftJDther features along the slope include deep trenches that form at
areas of subduction that occur between tectonic plates, while submarine canyamse(foby ancient
fluvial processes during lower sea levels) are common across both the continental shelf and slope.

Submarine canyons have complex bathymetry with high, rlidgefeatures that provide habitat for a
variety of species and caisoaffect local bottom currents. Seamounts, which are typically found in the
deeper continental slope region, are underwatetges that can rise more than 1,000 m (3,300 ft) above
the seafloor. Other topographic features on the continental slope that often resulted from volcanic
activity include smaller knolls, hills, and mounds. Steep topographic structures and rock providedexpo
relief above the seabed that serve as important habitats for both pelagic and benthic species including
habitat for deepwater branching corals and sponges, which are a biogenic source of structural habitat.
These features also create regionalized ufivwg that are beneficial to benthic and pelagic marine life in

an otherwise silty or muddy seabeBockmarks are deep depressions in the seabed that are known to
occur around the world, generally as the result of fluids escaping from the sediment; hqwlexdarge
pockmark field in the MBWEA region does not appear to be from active seepage.

As part of efforts to protect commercially and recreationally important fish populations, federal and state
agencies have taken measures to protect, enhance, annes variety of habitats, including inshore

and offshore areadNOAA Fisherieand the FFMCidentify, map, and manage certain fispecific habitat
designations along the West Coast. Offshore habitats that have been determined to be particularly
important for certain fish are protected under numerous designations with different regulations. Some
areas are off limits to fishing entirely, sometimes all year but often on a seasonal basis or in certain fishing
blocks at certain times to avoid critical spawgnior migration, or other factors. Other areas are off limits

to certain gear types, most often commercial bottom trawling that directly contacts the seafloor

Geological and Bathymetric Data in the MBWEA or Vicinity

Nearshore and inner shelf deposits okthegion are predominantly sand (Watt et al. 2015) while mud
likely dominates the MBWEA (Bakhsh et al. 2020; refer to Figure 41 of that report). Scour depressions are
common along this area because of low sediment supply to fill the depressions as welliamnt
transport that occurs during large northwest winter swells. The outer shelf and slope deposits shift to mud
and sand in water depths below 70 m (230 ft) but the point at which this shift occurs can change depending
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on sediment supply, sediment tmaport, and wave climate (Watt et al. 2015). As part of the Cal DIG |

project, backscatter survey data was collected to assess the area of the MBWEA in water depths of 400 to
1,500 m (1,312 to 4,921 ft; Walton et al. 2021). The multibeam acebatkscater and bathymetry data

were used to map surficial geology ahdnthic habitat (Dataset Tableld. Backscatter data provides
AYVF2NXYIEGAZ2Y 2y GKS WKFENRySaaQ 2F (GKS asStk Ft22NJ Iy
floor, such as hard roak soft sediment.

Offshore geology and geomorphology along the continental shelf and upper slope between Point Piedras
Blancas and Pismo Beach have been mapped by the U.S. Geological Survey (USGS; Data2gt Table 2
Similarly, nearshore geological andbitat mapping information is available from the California Seafloor

Mapping Prgram (CSMP) ¢ KA OK Ay Of dzZRSa / I f RnF(2.6\Ndf ér b.6Kin; Datadetd S & |
Table 23).

The Hosgri Fault extends along the coast from alfokitn (3.7 mi) offshre Cambria tdd km (3.1 mi)
northwest of Point Pedernales. This fault zone is a component of the Pacific Plate/North American Plate
margin. To the west of the Hosgri Fault Zone is the Santa Maria Basin (Willingham et al. 2013). There is no
distinct topogaphic break between the shelf and slope from approximately 170 km (106 mi) from Point
Sur to the vicinity of Point Conception as the shelf merges seaward witBahta Lucia Bardt a depth

of about 550 m (1,800 ft). West of Santa Lucia Bank is the Seefa Lucia Bank Escarpment (McCulloch

et al. 1980). Nearshore faglthave been identified in the coastal region between Point Sur to Point
Arguello based on interpretation of seismic reflection profile data collected by 8@%®etween 2008

and 2014 (Datset Table2.4). An interactive, wekbased portal that shows a more expanded view of
potential earthquake, landslide, tsunami, and geazards in the MBWEA and other wind energy areas
has been prepared by BOEM as part of the Bakhsh et al. (2020) reptaséDaable2.5).

The Cal DIG | project created baseline geologic interpretations of the MBWEA to improve regional models
of shallow geologic hazards and sedimentary processes. The geophysical and geological information
included comprehensivehighresoluion subbottom data (multi-channel and Chirp seismic reflection
profiles), seafloor (bathymetry), and sampling (piston, gravity, and vibracore) collected during surveys in
2018 and 2019. This report provides: 1) interpretation of subsurface geologic ws&ufriom the
geophysical data; 2) preliminary core analysis results related to fluid, gas, and sediment transport activity;
3) interpretations of the current geohazards in the area; and 4) suggestions on next steps for improving
interpretations of geohazarprocesses (Walton et al. 2021; Dataset Tal8¢.

An interesting feature of the seafloor in the MBWEA region, although common around the world, are
GK2dzalt yRa 2F RAAGAYO(G aLROTYFN)] &aé¢ | SI8ih @My | NB dzy
diameter. These pockmarks were found across two physiographic regions near the MBWEA in water
depths ranging from about 500 to 1,400 m (1,640 to 4,593 ft). The pockmarks cover an area that totals
nearly 1,300 kri(579 mf) making this one of the largestdwn pockmark fields in North America (Walton

et al. 2021). It is not known how the pockmarks were formed, but it does not appear they were caused by

fluid venting from the depressions (Walton et al., 2020)K NBS (A YSa -RELINBF&EA DWARD
measurirg an average of 11 m (36 ft) wide and 1 m (3 ft) deep, were also found. Many of these micro
depressions contained marine debris including garbage bags, derelict fishing gear, rocks, bones, and kelp
holdfasts (Lundsten et al. 2019).

21



Chemistry data, includgchlorophyll, temperature, salinity, oxygen, and nutrients are important factors
that influence marine life along the whole California Currecsystem A good source of ocean biology
data that is collected by satellite is available from { 'E#@th Oberving System Data ardformation
System (EOSDIS; Dataset Tablg. Additional efforts to collect in situ water quality data for certain
variables (including salinity, dissolved inorganic nutrients, pH, total alkalinity, and dissolved inorganic
carbon),as well as conductivity, temperature, and depth, have been collected at selected depth by the
USGS in 2018 and 2019 at various sites offshore of California (Datase? 8abldis effort is part of the
Expanding Pacific Research and Exploration of Suadesystems (EXPRESS) prédO®AA, BOEM, and
USGS, 201%ennedy et al. 2021p asseséiving marine resources and habitats, inform ocean energy and
mineral resource decisions, and improve offshore hazard assessimehiding areas of the shelf and
slope offshore CaliforniaMore detail on how environmental predictor data is used to create species
distribution models can be found in Schulien et al. (2020).

Essential Fish Habitat and Other Conservation Areas Data in the MBWEA or Vicinity

Essential FistHabitat (EFH) is a designation under the MagneStavens Fishery Conservation and
Management Act (MSA) to protect waters and substrate that are necessary for spawning, breeding,
feeding, or growth to maturity of fish. There is an EFH designation foryreaféderally managed species,

and this habitat can be thought of as being essential to the survival of those fish. An EFH designation does
not regulate fishing activity specifically. It is determined, described, and mapped based on the array of
availabé species information. EFH locations and information can be found in the relevant Fishery
Management Plans, as well as in the EFH Mapper tool (DatasetZl@dtégure 2.1 EFH is also available

as a data layer in the California Offshore Wind Energyvasteool. All waters within and around the
MBWEA are designated as EFH for Pacific Coast groundfish, coastal pelagic speciesasdlirighly
migratory species MC 202t; also refer to Sections 3 and 4 for more detaitloesemanaged species).

] Essential Fish Habitat Habitat Areas of Particular
Conservation Areas
Concern (HAPC) are a subset of
EFH in which spatially discrete
B ARG for Pacihc habitat areas are considered to be
Coast Grovndish especially important ecologically
[ Morro Bay wind Energy Area | Or  particularly  vulnerable to
degradation HAPCs offshore
California are designated through
actions by the PFMC and are
intended to provide additional
focus for conservation efforts, but
they do not convey additional
restrictions or protections. HAPCs
can cover a specific location (e.g.,
%> Powered By Data Basin °2°22°°"S°"°"°"B‘“"°W"'sﬁ“"°® a bank, ledge, or seamount, or a
spawning location) or they can
Fgure 2.1. Essential Fish Habitat, EFH Conservation Areas, and Habitat . cover habitat that is important for
Particular Concern in and near the MBWEA a specific function that is found at
many locations such as nearshore
nursery areagNOAAFisheries 2021a). On th& S. Vst Coast, HAPCs have been designated for Pacific

B Essential Fish Habitat
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coast groundfish, which overlaps with thdBWEA (Figure ). These features correspond to areas of
rocky reefs and other hard substrate.

Essential Fish Habitat Conservatidreas (EFHCAS) are a component of EFH that are designated by
rulemaking. Only EFHCAs may be closed to specific types of fishing (NOAA Fisheries 2019a). As a
precautionary measure to mitigate the adverse effects of fishing on groundfish EFH, there I4@GA EF
that occurs seaward of a line approximating the F8thom (fm) isobath (1,280 m or 4,200 ft), which is
closed to bottom trawling to prevent the expansion of bottom trawling into areas where groundfish EFH
has not historically been adversely affectegllimttom trawling. Starting in 2020, a Despa Ecosystem
Conservation Area (DECA) was established that prohibits fishing with any gear that makes contact with
the seabed to protectieepwaterhabitats, including deep sea corals (NOAA Fisheries 2008aclosure
includes all federal waters (from 3 to 200 nm) south of Mendocino Ridgeyesitf approximately 1,900

fm (3,500 m or 11,483 ft). These and other EFHCAs are partially defined bybdspth boundary lines

that are intended to approximate partitar depth contours. The boundary lines are typically defined
coastwide and around islands, with a few exceptions, but may be used to define a closed area off just a
part of the coast. The Groundfish EFHCA is closed to bottom trawling and other typé®of bontact

gear to protect these habitat features (Dataset Tahi).

Included in the DECA tise Davidson Seamount, which is an underwater volcano and the only known
seamount in the vicinity of the MBWEA, but also one of the largest in U.S. waisrdated about 121

km (75 mi) from the coast and west of the MBWEA. From base to crest, the seamount is 2,280 m (7,480
ft) tall, yet its summit is still 1,250 m (4,101 ft) below the surface. The seamount has also been designated
as the Davidson Seamouvianagement Zone (DSMZ), which is part of the Monterey Bay National Marine
Sanctuary. This 2,007 Rrarea (775 nf) supports coral and sponge habitat as well as despcrabs, fish,
shrimp, basket stars, and other rare and unidentified benthic species tévijn Bay National Marine
Sanctuary 2019).

Critical Habitat

Critical habitat is a designation undertBSARSTAY SR 6@ bh!! CAAKSNASA |4 al
physical or biological features important to the conservation of listed species and that may require special
YEYEF3ISYSyd YR LINPGSOGA2YDE [/ NRGAOI f the bedgrapHici Y I &
boundariesof a species if the agency determines that these are also necessary for conservation. Federal
agencies must consult with NOAA Fisheries if they are to undertake or allow any, attanaghe

development of offshore wind infraicture, that may affect listed species or their designated critical

habitat. A Protected Resources App has been created to seeewhitical habitat has been designated

for an area (Dataset Table 2.10). The Protected Ressutgp displays spatial dafar marine and
FyYFRNRY2dzA &ALISOASE fAAGSR dzy RSNJ GKS 9{! ® ¢KS O2N
associatedcritical habitat. For this region around the MBWEA, the waters from Point Arena and
southward are critical habitat for leatherbackasturtles (Section 7). There is critical habitat for black

abalone (Section 3) and Sodflentral Coast steelhead salmon (see Section 4) in areas tWadwre

State of California Marine Protected Areas

San Luis Obispo County marine waters condaimumter of California State Marine Reserves (SMR) and
State Marine Conservation Areas (SMCBFW 2016). These are coastal marine protected areas (MPAS)
in state waters (within 3 nm or 5.5 km from shore) with various levels of protection. The SMR designation
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prohibits damage or take of all marine resources (living, geologic, or cultural) excdgt arscientific

collecting permit. The SMCA designation may allow some recreational and/or commercial take of marine
resources (restrictions vary). One visualization tool to show these MPAs and other-fisttingted areas

Ad [/ 5C2Qa YI Nty @ewdr gaitedviarhé Bidgéofraphic Information and Observation

System BIOS Dataset Table2.11). MarineBIOS f a2 LINRP@GARSA | RFGIF £ &SN
administrative boundaries for kelp canopy harvest leases in state waters. Kelp beds providehetititat

for many species of invertebrates, fish, and marine mammals. A nice feature of MarineBIOS is the ability

to addl  dza S Ni#aitopgduyts created ithe portal.

General Status and Threats to Geology, Bathymetry, and Habitats

Earthquakes, ladslides, liquefaction, tsunamis, slope instability, and biogenic gas are some of the hazards
that can impact the MBWEA site. The risks associated with these geologically hazardous and active regions
are mainly to the mooring and anchorage systems, asasdtluried cables that would transmit power to

shore.

In a ranking of humagaused impacts on benthic habitats worldwide, Harris (2020) found the greatest
threat from fishing followed by pollution and litter, aggregate mining, oil and gas, coastal deezitp
tourism, cables, shipping, invasive species, climate change, and construction of wind farms.

In a recent benthic survey conducted insided adjacent tothe MBWEA, more than 255 pieces of
anthropogenic debris were seen dispersed throughout the 461829 mi) of seafloor that was observed.

The items included metal, plastic, drinking containers, paint buckets, fabric, a shoe, fishing nets, fish traps,
rope, and a shipwreck (Kuhnz et al. 2021).

Data Gaps and Limitations

Fluid and gas hazards in the MBW remain difficult to assess. Additional analyses and sampling of
existing core data is needed to better understand pockmark formation processes and potential gas
accumulations in the area. Further analyses of the core data, including radiocarbon dttig,isotope
analysis, and compositional analysis, are also needed to better understand the timing and sources of the
numerous sand deposits found throughout the area, which may have been transported downslope due
to mass wasting and/or earthquake shajiprocesses (Walton et al. 2021).

Very little detailed soil information is available and targeted-sjtecific seabed sampling is needed for

the MBWEA. Seabed sediment boundaries have also not been defined and correlated to known benthic
communities. Propsed wind energy projects would also need to collect core samples to assess the ability
of various substrates to retain anchor systems and other mooring configurations. Any rocky terrain or
steep slopes (greater than 10 degrees) would be difficult for anpkacements. These areas are often
found in the transition between the 1,000 m (3,281 ft) and 2,600,562 ft) isobathg§Bakhsh et al. 2020)

Summary Tables of Selected Geological, Bathymetric, and Habitat Datasets

Dataset Table 2.1. Bathymetry andssdtC data offshore soutbentral California

Dataset Title Donated AUV bathymetry and Chirp seismgfiection data collected during Monterey
Bay Aquarium Research Institute cruises in 2289 offshore of soutitentral
California

Species/Resource | Bathymetry
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Abstract

Strength/Weakness

File Name

Data Type
Spatial Extent

Time Scale
Contact/Source

License/Use
Restrictions

Citation Info

Online Link

Metadata Link

This data release consists of donated AUV bathymetry and Chirp seéftaation data
collected using an autonomous underwater vehicle (AUV) in 2018 and 2019. The
collection of these data was funded entirely by the Monterey Bay Aquarium Resea
Institute (MBARI), and the data have been donated to the U.S. Geological Survey
(USGS). The data were collected in collaboration with the USGS and the Bureau ¢
Ocean Energy Management (BOEM) and they are located in the same study area
collaborative Califoria Deepwater Investigations and Groundtruthing | (Cal DIG 1)
project. The purpose of the overall Cal DIG | study is to assess shallow geohazard
benthic habitats, and thereby the potential for alternative energy infrastructure
(namely floating wind turbies) offshore soutttentral California due to the study aree
proximity to power grid infrastructure associated with the Morro Bay power plant.
The AUV mapping navigation data has not been accurately positioned and is cons
as ony partially processed. Users are advised to read the rest of the metadata recc
carefully for additional details.

2021-604-DD_chirp_[various cruise dates]m1.zip

2021-603-DD_bathy_[various cruise dates]m1.zip

GeoTIFF raster file

West_Bounding_Coordinatel21.918415

East_Bounding_Coordinate:21.251260

North_Bounding_Coordinate: 35.826141

South_Bounding_Coordinate: 35.326362

Data Collected: April 25, 20t8Viay 11, 2019

Published: Aug. 23, 2021 (updated as needed)

Guy R Cochrane, PhD, Research Geophysicist, USGS Pacific Coastal and Marine
Center, (831) 460554;gcochrane@usgs.gov

USG&wthored or produced data and information are in the public domain from the
U.S. Government and are freely redistributable with proper metadata and source
attribution. Please recognize and acknowledge the U.S. Geological Survey and
Monterey Bay Aquanm Research Institute (MBARI) as the originator(s) of the data:
and in products derived from these data.

Kennedy, D.J., Walton, M.A.L., Cochrane, G.R., Paull, C., Caress, D., Anderson, k
Lundsten, E., 2021, Donated AUV bathymetrgl €hirp seismiceflection data
collected during Monterey Bay Aquarium Research Institute cruises in201%\
offshore of southcentral California: U.S. Geological Survey data release,
https://doi.org/10.5066/P97QM7NF

Data Release 10.5066/P97QM7NPata ReleasesCoastal and Marine Geoscience
Data System (usgs.gov)

Metadata filesare provided in the online link (above) and were divided by cruise.

Dataset Table 2.2. USGS Nearshore Geology and Geomorphology

Dataset Title

Species/Resource
Abstract

Offshore Geology and Geomorphology from Point Piedras Blancas to Pismo Beacl
Luis Obispo Countgalifornia

Geology

Marine geology and geomorphology were mapped along the continental shelf and
upper slope between Point Piedras Blancas and Pismo Beach, California. The maj
is divided into the following three (smaller) mareas, listed from north to south: San
Simeon, Morro Bay, and Point San Luis. Each smaller map area consists of a geol
map and the corresponding geophysical data that support the geologic mapping. E
geophysical data sheet includes shadetef mutibeam bathymetry, seismic
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mailto:gcochrane@usgs.gov
https://doi.org/10.5066/P97QM7NF
https://cmgds.marine.usgs.gov/data-releases/datarelease/10.5066-P97QM7NF/
https://cmgds.marine.usgs.gov/data-releases/datarelease/10.5066-P97QM7NF/

Strength/Weakness
File Name

Data Type

Spatial Extent

Time Scale
Contact/Source

License/Use
Restrictions

Citation Info

Online Link
Metadata Link

reflection-survey tracklines, and residual magnetic anomalies, as well as a smaller
version of the geologic map for reference. Offshore geologic units were delineated
the basis of integrated analysis of adjacent onshore gpglseaflooisediment and
rock samples, multibeam bathymetry and backscatter imagery, magnetic data, and
high-resolution seismigeflection profiles. Although the geologic maps are presentec
here at 1:35,000 scale, map interpretation was conducted at sazlbetween 1:6,000
and 1:12,000.

Sea level was approximately 120 to 130 m lower during the Last Glacial Maximum
(about 21 ka). This approximate depth corresponds to the modern shelf break, a la
change from the gently dipping (0.8° to 1.0°) outerl§tethe slightly more steeply
dipping (about 1.5° to 2.5°) upper slope in the central and northern parts of the ma
area. South of Point San Luis in San Luis Bay, deltaic deposits offshore of the mou
the Santa Maria River (11 km south of the mapeaiteave prograded across the shelf
break and now form a continuous leangle (about 0.8°) ramp that extends to water
depths of more than 160 m. The shelf break defines the landward boundary of slof.
deposits. North of Estero Bay, the shelf break is charamtd by a distinctly sharp slop
break that is mapped as a landslide headscarp above landslide deposits. Multibeai
imagery and seismieflection profiles across this part of the shelf break show evide
of slope failure, such as slumping, sliding, anfl-sediment deformation, along the
entire length of the scarp. Notably, this shbleak scarp corresponds to a west splay
the Hosgri Fault that dies out just north of the scarp, suggesting that faulting is
controlling the location (and instability¥ the shelf break in this area.

Data extends only from the shelf to the upper slope
PointPiedrasBlancasToPismoBeachGIS.mxd.zip

TIFF and ESRI Shape file

North Latitude: 35° 42' 3" N (35.7008)

South Latitude: 35° 4' 0" N (35.0667)

East Longitude: 120° 36' 0" \AL20.6000)

West Longitude: 121° 22' 0" \WLR1.3667)

Data First Posted: May 19, 2015 ; Page Last Modified: December 1, 2016

U.S. Geologic&8urvey, Pacifi€oastal and Marine Science Center; 88858747;
http://walrus.wr.usgs.gov/

These data are intended for science researchers, students, policy makers, and the
general public. These datarcée used with geographic information systems or other
software to aid in assessments and mitigation of geologic hazards in the central
California coastal region and to provide sufficient geologic information forlesedand
land-management decisions bottnshore and offshore.

Watt, J.T., Johnson, S.Y., Hartwell, S.R., and Roberts, M., 2015, Offshore geology
geomorphology from Point Piedras Blancas to Pismo Beach, San Luis Obispo Cou
California: U.S. Geological Survey Scientificsti@tions Map 3327, pamphlet 6 p., 6
sheets, scale 1:35,000itps://dx.doi.org/10.3133/sim3327
https://pubs.usgs.gov/sim/337/sim3327_data.html
https://pubs.usgs.gov/sim/3327/sim3327_metadata.html

Dataset Table 2.3. California Seafloor Mapping Program

Dataset Title
Species/Resource

California Stat&Vaters Map Series Data Catalétpint Sur to Point Arguello Region
Geological information
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http://walrus.wr.usgs.gov/
https://dx.doi.org/10.3133/sim3327
https://pubs.usgs.gov/sim/3327/sim3327_data.html
https://pubs.usgs.gov/sim/3327/sim3327_metadata.html

Abstract

Strength/Weakness
File Name

Data Type

Spatial Extent

Time Scale
Contact/Source

License/Use

Restrictions

Citation Info

Online Link

Metadata Link

In 2007, the California Ocean Protection Council initiated the California Seafloor Ma
Program (CSMP), designed to create a comprehensive seafloor map -oébdadiition
bathymetry, marine benthic habitats, and geology within theaiticatmile limit of
California's State Waters. The CSMP approach is to create highly detailed seafloor
and associated data layers through the collection, integration, interpretation, and
visualization of swath sonar data, acoustic backscatter, seafloor video, seafloor
photography, higkresolution seismigeflection profiles, and bottorsediment sampling
data. CSMP has divided coastal California into 110 map blocks, each to be publishe
individually as USGS Scientific Investigations Maps (SIMs) at a scale of 1:2%008pT
products display seafloor morphology and character, identify potential marine benth
habitats, and illustrate both the seafloor geology and shallow (to about 100 m)
subsurface geology.

This part of DS 781 presents data for the transgressive costafithe Point Sur to Point
Arguello, California, region. The vector data file is included in the

GENI YAINBAAAGDS/ 2y G2dzNB Yt 2AY G{ dzZNE 2t 2A Y
https://doi.org/10.5066/P97CZD7. As part of the USGS's California State Waters
Mapping Project, a 50 grid of sediment thickness for the seafloor within thedutical
mile limit between Point Sur and Point Arguello was generated from ser&féction
data collected between 2008 dr2014, and supplemented with geologic structure (fat
and fold) information following the methodology of Wong (2012). Water depths
determined from bathymetry data were added to the sediment thickness data to pro
information on the depth to base of thpostLGM unit.

Reference Cited: Wong, F. L., Phillips, E.L., Johnson, S.Y., and Sliter, R.W., 2012, |
of depth to base of Last Glacial Maximum and seafloor sediment thickness for the
California State Waters Map Series, eastern Santa Barbara €h&atifornia: U.S.
Geological Survey Opétile Report 201:2161, 16 p. (available at
https://pubs.usgs.gov/of/2012/1167)/

None noted

PointSurToPointArguelloGIS.mxd.zip

TIF files

West_Bounding_Coordinatel21.986979

East_Bounding_Coordinate:20.063148

North_Bounding_Coordinate: 36.363842

South_Bounding_Coordinate: 34.352666

Data firstposted July 15, 2019; Collection and processing beginning from June 9, 2C
and ending on August 2, 2014 (progress is complete)

U.S. Geological Survey, Pacific Coastal and Marine Science Center (PCMSC) Sciel
Coordinator; 831427-4747, pcmsc_data@usgs.gov

SGSuthored or produced data and information are in the public domain from the U.
Government and are freely redistributable with proper metadata and source attributi
Please recognize and acknowledge the U.S. Geological Survey as the originator of
dataset and in products derived from these data.

Johnson, Samuel Y., Stephen R. Hartwell, Janet T. Watt, Jeffrey W. Beeson, and P
Dartnell. 2018. Offshore Shallow Structure and Sediment Distribution, Point Sur to F
Arguello, CentrbCalifornia. Opeifrile Report 201-4158.
https://doi.org/10.3133/0fr20181158
https://cmgds.marine.usgs.gov/data/csmp/PointSurToPointArguello/data catalog_ P
SurToPointArguello.html

https://pubs.usgs.gov/of/2018/1158/0fr20181158 metadata.html
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https://doi.org/10.5066/P97CZ0T7
https://pubs.usgs.gov/of/2012/1161/
mailto:pcmsc_data@usgs.gov
https://doi.org/10.3133/ofr20181158
https://cmgds.marine.usgs.gov/data/csmp/PointSurToPointArguello/data_catalog_PointSurToPointArguello.html
https://cmgds.marine.usgs.gov/data/csmp/PointSurToPointArguello/data_catalog_PointSurToPointArguello.html
https://pubs.usgs.gov/of/2018/1158/ofr20181158_metadata.html

Dataset Table 2.4. Coastal Faults from Point Sur to Point Arguello

Dataset Title
Species
Abstract

Quality/Value
File Name

Data Type
Spatial Extent

TimeScale
Contact/Source

License/Use
Restrictions

Citation Info

Online Link
Metadata Link

Faults Point Sur to Point Arguell&@alifornia

Geological information in state waters only

Faults in the Point Sur to Point Arguello region are identified on seigfiéction data
based on abrupt truncation or warping of reflections and (or) juxtaposition of reflecti
panels with different seismic parameters such as reflection presence, amplitude,
frequency, geometry, continuity, and vertical sequence. Faults were primarily mappt
interpretation of seismic reflection profile data collected by the U.S. Geologicaly\Surv
between 2008 and 2014. This information is to support assessments and mitigation
geologic hazards in the Point Sur to Point Arguello coastal region and to provide
sufficient geologic information for landse and laneémanagement decisions both
onshoreand offshore.

The data points from seismieflection profiles are dense along tracklines (aboz th
apart) and sparse between tracklines (typically 80000 m apart).
https://www.sciencebase.gov/catalog/file/get/5¢91388de4b09388245480d7 ?facet=F
ts_PointSurToPointArguello

Vector data file

West_Bounding_Coordinatel21.017950

East_Bounding_Coordinate:20.480933

North_Bounding_Coordinate: 36.241228

South_Bounding_Coordinate: 34.483508

2008- 2014

U.S. Geological Survey, Pacific Coastal and Marine Science @&M3C) Science Dat:
Coordinator (831) 424747;pcmsc_data@usgs.gov

The public domain data from the U.S. Government are freely redistributable with prc
metadata and source attributim Please recognize the U.S. Geological Survey as the
originator of the dataset.

Johnson, S.Y., Hartwell, S.R., Watt, J.T., Beeson, J.W., Dartnell, P., and Cochran, ¢
2019, Faults Point Sur to Point Arguello, California, in Golden, Ndfmpiler, 2013,
California State Waters Map Series Data Catalog

https://pubs.usgs.gov/ds/781/
https://www.sciencebase.gov/catalog/file/get/5¢91388de4b09388245480d7?name=
ts_PointSurToPointArguello raelata.txt&allowOpen=true

Dataset Table 2.5. Potential Earthquake, Landslide, Tsunami aind£aeds

Dataset Title

Species/Resource

Abstract

Potential Earthquake, Landslide, Tsunami and-Gasards for the U.S. Offshore Pacific
Wind Farms

Benthic geehazards

This study/website was developed by RPS and was funded by the Bureau of Ocean
Energy Management (BOEM), U.S. Department of the Interior, Washington, D.C., u
Contract 140M0119C0004. Earthquakes, landslides, liquefaction, tsunamis, slope
instablity, and biogenic gas are some of the hazards that can impact the floating off:
wind farms located off the coasts of California, Oregon, and Hawaii, as they are locz
geologically hazardous and active regions. The risks are mainly to the mandng
anchorage systems, as well as buried cables that transmit the power to shore. The |
funded Solicitation No. E17PS00128 to assess the potential threats to wind energy
development off the U.S. Pacific coast, including catastrophic geohazards (smicse
activities, landslides, and tsunamigenic earthquakes), gas plumes, liquefaction, and
turbidity currents, and the effect on the mooring and anchorage system and buried ¢
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https://www.sciencebase.gov/catalog/file/get/5c91388de4b09388245480d7?facet=Faults_PointSurToPointArguello
https://www.sciencebase.gov/catalog/file/get/5c91388de4b09388245480d7?facet=Faults_PointSurToPointArguello
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https://pubs.usgs.gov/ds/781/
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Strength/Weakness

File Name
Data Type

Spatial Extent
Time Scale
Contact/Source
License/Use

Restrictions
Citation Info

Online Link
Metadata Link

Dataset Table 2.6.
Dataset Title

Species/Resource
Abstract

due to geohazards. This evaluation of geohazards is designed to aid inngetestable
sites for Floating Offshore Wind Farms (FOWF) with the focus on areas already
designated as potential lease sites using the best available science, so that potentie
impacts are understood to the greatest extent possible. The main goal aittidy is to
provide an understanding of geohazards risks in areas under analysis for the
development of FOWF using a geospatial planning approach by providing a guidelir
most important geohazards and how they might affect the performance of FOWF. T
website provides publicly available datasets of geological and geophysical seabed ¢
soil conditions, ground acceleration and bathymetry slope in the region that are ana
in form of geospatial raster maps and used in the study. These spatially vdayasgpts
are then weighted and overlaid to determine suitability of the area and define exclus
area that might have more risk for installation of FOWF. It should be noted these me
serve just as a guideline based on publicly available datasets.

BOEMstrongly encourages review of the full report including current practices regart
the geologic hazards posing risks to components of FOWF, a literature review on
approaches and standards applicable to the siting and engineering processes asso(
with floating offshore structures, and the geohazards off the U.S. West Coast and H
that may directly or indirectly affect the FOWF, and the data analysis for developing
geospatial indexing of suitability maps.

No legend appears on theapping product, so the colaroding schema is not known fo
geology and seabed type.

N/A

The geospatial data are not available, but visualizations of the different wind energy
FNBF&a OlFy o©S 3SySNI lirffeRictigeyppiyigSntetfa€eNP dz3 K
Five floating offshore wind farm areas in Hawaii (Oahu North and Oahu South) and
California (Humboldt, Morro Bay and Diablo Canyon).

Various dates depending on the data source. See Appenidbt#p://boem -
oceansmap.s3vebsiteus-eastl.amazonaws.cofmeports/final_report.pdf

Jennifer Miller, BOEM Office of Renewable Energy Program; (8053864
jennifer.mille@boem.gov

Publicly accessible

Bakhsh T, Monim M, Simpson K, Lapierre T, Dahl J, Rowe J, Spaulding M. 2020. P«
earthquake, landslide, tsunami, and geohazards for the U.S. offshore Pacific Wind F
Kingstown, RIUJ.S.Department of the Interior, Bureau of Ocean Energy Manageémen
OCS Study BOEM 206d480. 127 p.

http://boem -oceansmap.s3vebsiteus-eastl.amazonaws.com/reports/final_report.pdf

Various sources. See Appendix Ahip://boem -oceansmap.s8vebsiteus-east
1.amazonaws.com/reports/final _report.pdf

Multibeam Acoustic Backscatter and Bathymetry Data

Multibeam acoustidbackscatter and bathymetry data from offshore of sogtmtral
California in support of the Bureau of Ocean Energy Management Cal DIG I, offshol
alternative energy project

Bathymetry and habitat

Coastal and Mrine Ecological Classification Standard (CMECS) geoform, substrate,
biotic component (also known as "biotope™) GIS products were developed for the U.
Exclusive Economic Zone of soatimtral California motivated by interest in
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file:///C:/Users/jhowar/Desktop/Work%20From%20Home/OSW%20data%20catalog/MBWEA/jennifer.miller@boem.gov
http://boem-oceansmap.s3-website-us-east-1.amazonaws.com/reports/final_report.pdf
http://boem-oceansmap.s3-website-us-east-1.amazonaws.com/reports/final_report.pdf
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Citation Info
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Metadata Link

development of offshag wind energy capacity and infrastructure. The lead agency
responsible for planning and leasing in the Exclusive Economic Zone, the U.S. Bure
Ocean Energy Management (BOEM), funded the acquisition of these data to asses:
baseline conditions of the slaor environment. The surveys for the multibeam acous:!
backscatter and bathymetry data were conducted to map surficial geology and bent
habitat as part of the USGS/BOEM Interagency Agreement M17PG0021 titled Calif¢
Deepwater Investigations and @&mdtruthing | (Cal DIG I). These data are intended tc
provide regional surficial geology and benthic habitat information in an area of intere
for offshore wind energy development. These data are also intended for science
researchers, students, policy kexs, and the general public. These data can be used
with geographic information systems or other software to help identify geomorpholo
features and surficial lithology.

None noted

Cal_DIG_I|_Backscatter_10m.zip

Cal_DIG_|_Blaymetry_10m.zip

TFW

West_Bounding_Coordinatel21.996378

East_Bounding_Coordinate:20.792132

North_Bounding_Coordinate: 35.901422

South_Bounding_Coordinate: 34.516318

Published: Jan. 8, 2022; D&allected: Aug. 27, 2018Sept. 27, 2019

Guy R Cochrane, PhD, Research Geophysicist, Pacific Coastal and Marine Science
(831-460-7554;gcochrane@usgs.gper Peter Dartnell, Physical Scientist, Pacific Coa
and Marine Science Center (8360-7415;pdartnell@usgs.ggv

USG&wuthored or produced data and information are in the public domain from the |
Government and are freely redistributable with proper metadata and source attributi
Please recognize and acknowledfe U.S. Geological Survey and the Alaska Departr
of Fish and Game as the originators of the dataset and in products derived from the
data. This information is not intended for navigation purposes.

Walton MAL, Paull CK, Cochrane G,igaldJ, Caress D, Gwiazda R, Kennedy D, Lunc
E, Papesh A. 2021. California Deepwater Investigations and Groundtruthing (Cal DI
Volume 2: Fault and Shallow Geohazard Analysis Offshore Morro Bay. Camarillo (C
U.S. Department of the Interior, Buae of Ocean Energy Management. OCS Study B
2021-044. 56 p.California Deepwater Investigations and Groundtruthing (Cal DIG) |,
Volume 2: Fault and Shallow Geohazard Analysis Offshore Morro Bay (boem.gov)
https://cmgds.marine.usgs.gov/dateeleases/datarelease/10.506B900Q227U/
Multibeam acoustic backscatter:
https://cmgds.marine.usgs.gov/dateeleases/media/2021/10.5066
P90QQZ27U/e584c0900e534eb38ef5e78ueEb3c/Cal DIG | Backscatter 10m_Meta
ta.txt

Multibeam acoustic bathymetry:
https://cmgds.marire.usgs.gov/dataeleases/media/2021/10.5066
P9QQZ27U/92382a17a34b4b1c81ab96f7c23524c7/Cal_DIG | Bathymetry 10m_N
ta.txt

Dataset Table 2.7. Ocean Color Data

Dataset Title
Species/Resource

NASA Ocean Color Data
Ocean Biology
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file:///C:/Users/jhowar/Desktop/Work%20From%20Home/OSW%20data%20catalog/MBWEA/gcochrane@usgs.gov
file:///C:/Users/jhowar/Desktop/Work%20From%20Home/OSW%20data%20catalog/MBWEA/pdartnell@usgs.gov
https://cmgds.marine.usgs.gov/data-releases/datarelease/10.5066-P9QQZ27U/
https://cmgds.marine.usgs.gov/data-releases/media/2021/10.5066-P9QQZ27U/e584c0900e534eb38ef5e78d8a9c5b3c/Cal_DIG_I_Backscatter_10m_Metadata.txt
https://cmgds.marine.usgs.gov/data-releases/media/2021/10.5066-P9QQZ27U/e584c0900e534eb38ef5e78d8a9c5b3c/Cal_DIG_I_Backscatter_10m_Metadata.txt
https://cmgds.marine.usgs.gov/data-releases/media/2021/10.5066-P9QQZ27U/e584c0900e534eb38ef5e78d8a9c5b3c/Cal_DIG_I_Backscatter_10m_Metadata.txt
https://cmgds.marine.usgs.gov/data-releases/media/2021/10.5066-P9QQZ27U/92382a17a34b4b1c81ab96f7c23524c7/Cal_DIG_I_Bathymetry_10m_Metadata.txt
https://cmgds.marine.usgs.gov/data-releases/media/2021/10.5066-P9QQZ27U/92382a17a34b4b1c81ab96f7c23524c7/Cal_DIG_I_Bathymetry_10m_Metadata.txt
https://cmgds.marine.usgs.gov/data-releases/media/2021/10.5066-P9QQZ27U/92382a17a34b4b1c81ab96f7c23524c7/Cal_DIG_I_Bathymetry_10m_Metadata.txt

Abstract

Strength/Weakness

File Name

Data Type
Spatial Extent
TimeScale
Contact/Source
License/Use
Restrictions
Citation Info
Online Link
Metadata Link

Dataset Table 2.8.
Dataset Title

Species/Resource
Abstract

Strength/Weakness

NASA's Ocean Biology Processing Group (OBPG) supports the collection, process
calibration, validation, archive and distribution of oceatated products from a
number of space missions that are supported within the framework and facilities of
NASAOcean Data Processing System (ODPS) which has been successfully suppo
operational, satellitebased remotesensing missions since 1996. The OBPG serves
Distributed Active Archive Center (OB.DAAC), responsible for archiving satellite oc
biologydata produced or collected under NASA's Earth Observing System Data an
Information System (EOSDIS).

Ocean LeveB Standard Mapped Image (SMI) products are image representations ¢
binned data products. The standard SMI products are generated from bitetad
products, one for each of the following geophysical parameters: chlorophyll a
concentration, angstrom coefficient, normalized wateaving radiance at each visible
wavelength, aerosol optical thickness, epsilon, and diffuse attenuation coeffidient a
490 nm. For MODIS, products are generated for sea surface temperature (SST), 4
micron SST (SST4) and nighttime SST (NSST). MODIS Chin@phg#ntration Level !
data can be found dittp://oceancolor.gsfc.nasa.gov/cqi/l3

Searching for data requires users to login to the OceanColor Web's data access p«
using their Earthdata Login credentials in order to download any products. Althoug
extra step has been imposed download operations, OB.DAAC data remains free a
open to the public.

¢KS ' NBI 2F LyGSNBad FLIWSFENA (G2 oS OF
of 35.8N and 34.5N and 121.9W and 121.0W

Varies

Worldwide

Varies

Sean Bailey, NASA OceanColor Webmastdradmin@oceancolor.gsfc.nasa.gov
This dataset is intended for public access and use.

Refer to data files (seéttps://oceancolor.gsfc.nasa.gov/citations/
https://oceandata.sci.gsfc.nasa.gov/
https://oceancolor.gsfc.nasa.gov/docs/obpg_dmp.pdf

Conductivity, Depth and Temperature Data

CTD profiles and discreteater-column measurements collected off California and
Oregon during NOAA cruise-3Bt12 (USGS field activity 20683-FA) from October to
November 2018 (ver. 2.0, September 2021)

Water quality

These data were collected as paftthe ongoing Expanding Pacific Research and
Exploration of Submerged Systems (EXPRESS) project,-ggagltnultiinstitution
cooperative research campaign in deep sea areas of California, Oregon, and
Washington, including the continental shelf aridge. EXPRESS data and informatior
are intended to guide wise use of living marine resources and habitats, inform oce
energy and mineral resource decisions, and improve offshore hazard assessments
ultimate goal of EXPRESS is to develop comprehedligjiital elevation models, habitat
maps, and geologic maps, which are needed to address important issues associat
with marine spatial planning, ecosystem assessments, geohazards, and the impac
sensitive ecosystems of offshore infrastructure developm@&his particular NOAA
cruise focused on deepea corals, sponges, and associated habitats.

None noted
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http://oceancolor.gsfc.nasa.gov/cgi/l3
mailto:webadmin@oceancolor.gsfc.nasa.gov
https://oceancolor.gsfc.nasa.gov/citations/
https://oceandata.sci.gsfc.nasa.gov/
https://oceancolor.gsfc.nasa.gov/docs/obpg_dmp.pdf

File Name
Data Type
Spatial Extent

Time Scale

Contact/Source

License/Use
Restrictions

Citation Info

Online Link
Metadata Link

SH18-12 BTL_CTD v.2.0_data.csv

Csv

West boundary:124.9152

East boundary:119.3453

North boundary 44.6653

South boundary 33.1300

Beginning date: October 12, 2018; Ending date: November 7, 2018

PCMSC Science Data Coordinator, Miranda C Baker, PCMSC Science Data Coort
mbaker@usgs.gov

USG&wuthored or produced data and information are in the public domain from the
U.S. Govemment and are freely redistributable with proper metadata and source
attribution. Please recognize and acknowledge the U.S. Geological Survey, Bureat
Ocean Energy Management (BOEM), and the National Oceanic and Atmospheric
Administration (NOAA) as theigimators of the dataset and in products derived from
these data.

Prouty, N.G., and Baker, M.C., 2021, CTD profiles and discreteautiearn
measurements collected off California and Oregon during NOAA crui$&-SH(USGS
field activity 218-663-FA) from October to November 2018 (ver. 2.0, September 20
U.S. Geological Survey data reledg#gs://doi.org/10.5066/P99DIQZ5
https://www.sciencebase.gov/catalog/item/5ed8182382ce7e579¢c670060
https://www.sciencebase.gov/catalog/item/5ed8182382ce7e578@660

Dataset Table 2.9. Essential Fish Habitat Mapper

Dataset Title
Species/Resource
Abstract

Strength/Weakness

Essential Fish Habitat (EFH) Mapper
Habitat areas essential for fish and areas protected from fishing
This mapping application provides an interactive platform for viewing spatial bounde
of EFH, or those habitats that NOAA Fisheries and the regional fishery managemen
councik have identified and described as necessary to fish for spawning, breeding,
feeding, or growth to maturity. Data layers available for viewing in the EFH Mapper
include:

1 Essential Fish Habitat (EFH)

1 Habitat Areas of Particular Concern (HAPCs)

1 EFH areas protected from fishing
This data uses methodologies that reflected regional differences in both source datz
management needs. Because of the variability in quality and intended use of these !
data layers, each should be considered individually when interpreting the accuracy ¢
utility of the information they provide. Please be sure to view the EFH data inventory
read the information under Data Quality, to fully understand the usage conssréin
each data layer and the completeness and accuracy of the information the EFH Ma|
provides.
The EFH Mapper contains areas of EFH and other areas that are protected from fis|
well as certain base maps, but it does nopeapr to have a method for uploading other
datasets, such as the wind energy areas, into the EFH Mapper.

The data for Dee{Sea Ecosystem Conservation Areas (established in 2020) do not
appear to be available yet on the EFH Mapper tool.

The EFH Mappencéludes other data disclaimers such as that data for the Pacific Rec
are based on previous compilation efforts (e.g., groundfish data are from 2006) and
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File Name

Data Type
Spatial Extent

Time Scale
Contact/Source
License/Use
Restrictions
Citation Info

Online Link
Metadata Link

not necessarily reflect current habitat conditions. It is especially important to be awa
the data limitations when viewing HAPC boundaries. As a result, the data as represt
in the Mapper, should not be relied upon for impact assessments related to individu:
projects.
https://www.habitat.noaa.gov/application/efhinventory/index.htn{selectdownload
button under the West Coast region)

SHP file

The boundaries of each area are defined by straight lines connecting a series of lati
and longitude coordinates and other regulatory boundaries.

Not specified

EFH.Mapper@noaa.gov

Publicly available information as long as information obtained from the use of the sit
used for general reference purposes only

NOAA Fisherie2021. Essential Fish Habitat.
https://www.fisheries.noaa.gov/national/habitatonservation/essentiafish-habitat.
https://www.habitat.noaa.gov/apps/efhmapper/

XML documents containing the metadata are located at:
https://www.habitat.noaa.gov/application/efhinventory/index.htmiThen click on the
GR2gyf 2R RIGFE odzid2y F2N dKS 2Sad |/

Dataset Table 2.10. Protected Resourses

Dataset Title
Species/Resource
Abstract

Strength/Weakness

Protected Resources App

Endangered species

The Protected Resources App displays spatial data for marine and anadromous s
listed under the Endangered Species Act (ESA). The core datasets, managed by tl
PNEGSOGSR wS&az2dzNOSa 5AQ0AaAz2y 27F -isted !
AaLISOASAaQ Nry3dISa yR ONARGAOIE KFroAdl dd
our partners with visually interpreting federal regulations. However, these datsotlo
O2yaitAddzisS tS3rt RSTFAYyAGA2yaod tfSIas
the Code of Federal Regulations for legal definitions of threatened or endangered
ALISOASE YR ONRGAOFE KFEoAGEFG® ! yRENDN
refer to a taxonomic species, subspecies, Distinct Population Segment (DPS), or a
Evolutionarily Significant Unit (ESU) for a DPS of Pacific salmon. Salmon ESUs an
steelhead DPSs are depicted as ranges using watershed polygons that circumscrit
important spawning, rearing, and migration habitats. ESA critical habitat is depictec
lines to represent protected rivers and streams and as polygons to represent prote:
waterbodies, marine areas, estuaries, marshes, etc. There are habitat areas etisipla
these data that are excluded from critical habitat due to overlaps with tribal lands,
Department of Defense lands, Habitat Conservation Plans, or they were economic
exclusions. Exclusions were not always clipped out of the data. For an exact descr
of exclusions and any other areas not included in critical habitat, please refer to Fe
Register final rules.

Strengthsg the app allows CSV datasets to be uploaded as additional layers. Attribi
Tables provide additional information and notes on such things as the Federal Reg
notices, the dates of publication, and description of the area designated &sctrit
habitat.

Weaknesses not all ESAisted species and critical habitat under the jurisdiction of
NOAA Fisheries are displayed. Only those within the West Coast Region that have
available data are displayed. Also, it does not appear that the colaga fiv each data
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layer can be changed so it can be difficult to discern overlapping coverage of differ
species.

NMFS_WCR_ESA_Critical_Habitat 20211221 gdb

Vector and text data

W° Bound:129.2

E° Bound117

N° Bound48.6

S° Bound:30.4

Published December 21, 2021. Update frequency: as needed.

Shanna Dunn National Marine Fisheries Service (NMFS), West Coast Region;
shanna.dunn@noaa.gov

These spatial data are not the official legal definitions of critical habitat. Proposed r
final rules, and the Code of Federal Regulations (50 CFR 226) are the official sour
critical habitat.

Not applicalke
https://www.webapps.nwfsc.noaa.gov/portal/apps/webappviewer/index.html?id=75
c715b8594944a6e468dd25aaacc9
https://www.fisheries.noaa.gov/inport/item/21151

Dataset Table 2.11. Marine Protected Areas

Dataset Title
Species/Resource
Abstract

Strength/Weakness

File Name
Data Type
Spatial Extent

Time Scale

Contact/Source
License/Use
Restrictions

MarineBIOS (Biogeographic Information and Observation System)

Marine Protected Areas

The California Department of Fish and Wildlife offers an interactive map for referen
relevant marine resource planning data. This tool, which is built on the latest versic
BIOS is a great place fdooking up the boundaries and regulations of marine protect
areas or investigating the attributes of benthic and intertidal habitat information.
BIOS integrates GIS, relational database management, and ESRI's ArcGIS Server
technology to create a statede, integrated information management tool that can b
used on any computer with access to the Internet.

In addition to the data in the viewer, users may add external data services for use \
the map viewer.

Not applicable

Digital map

West-124.632018

East-116.738089

North 42.074041

South32.494430

Publication date February 24, 2016; data include all of California's marine protecte:
areas (MPAs) as January 1, 2019

Biogeographic Data Branch, BIOL Lead Joel Boros; (918%1388BI0S@wildlife.ca.goy
The State makes no claims, promises or guarantees about the absolute accuracy,
competeness, or adequacy of the contents of this web site and expressly disclaims
liability for errors and omissions in the contents of this web site. No warranty of any
kind, implied, expressed or statutory, including but not limited to the warranties of r
infringement of thirdparty rights, title, merchantability, fithess for a particular purpos
and freedom from computer virus, is given with respect to the contents of this web
or its hyperlinks to other Internet resources. Reference in this wehigitay specific
commercial products, processes, or services, or the use of any trade, firm or corpo
name is for the information and convenience of the public, and does not constitute
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mailto:shanna.dunn@noaa.gov
https://www.webapps.nwfsc.noaa.gov/portal/apps/webappviewer/index.html?id=7514c715b8594944a6e468dd25aaacc9
https://www.webapps.nwfsc.noaa.gov/portal/apps/webappviewer/index.html?id=7514c715b8594944a6e468dd25aaacc9
https://www.fisheries.noaa.gov/inport/item/21151
mailto:BIOS@wildlife.ca.gov

endorsement, recommendation, or favoring by the State of Califownidheir
employees or agents.

Citation Info

State of California Department of Fish and Wildlife, Marine Region GIS Lab

Online Link

https://apps.wildlife.ca.gov/marine

Metadata Link

https://wildlife.ca.gov/Data/BIOS/Dataséhdex
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SECTION 3. INVERTEBRATES INCLUDING LIVE BOTTOM HABITAT

The structure and composition of deepwater marine benthic invertebrates watgly depending on a
number of factors including substratgpe and depth. Soft sediments generally have a low diversity and
contain a more resilient biological community comprised of opportunistic species. Depth is considered
the primary variable to detenine macrofaunal invertebrate species distribution with subsequent
distinctions related to grain size, while the number of species per grab (richness) and the number of
organisms per grab (abundance) alemd to declinewith depth (Henkel et al. 2020).h& following
describes the types of benthic and pelagic organisms that are likely to occur in deepwater regions offshore
California, some of which are commercially and recreationally harvested.

Deepsea corals and spongdsrm important but sparse live lom habitats in deep oceanic waters.
Octocorals, black corals, and sponges off the West Coast create structure for numerous invertebrate
species and are strongly associated with rockfishes (Poti et al. 2020ndsteabundantare the soft
coralscalledpennatulacean® NJ a a SI LISy azé¢ ¢ KA OKkndwi ©fbazR Songitge & LISOA
U.S. West CoastThey range from the slender sea p&ty{atula elongatain very shallow waters, tthe

droopy sea penUmbellula lindah)ithat can be found in watedepths to 4,000 m (13,123 ft; Poti et al.

2020). Whitmire et al. (2020) provide a listing of dess@m coral taxa known to occur off California along

with their depth distributions.

Euphausiid crustaceanirill) form the key food source for much of the rime life along the U.S. West
Coast. Krill are weknown indicators of population demographics for many top predators of birds, marine
mammals, and fishes. Two species of Kelllghausia pacificand Thysanoessa spiniféréorm particularly

large aggregidons, while another six species are typically more dispersed. Krill growth and reproduction
are closely linked with changes in upwelling and lesg@e transfer of ocean waters to the shelf (Fiechter
et al. 2020). Areas along the shelf break and withibnsarine canyons have been found to be krill
GK20&aLkR(as & phdNdyYahtdidiet & 20E&iMiho et al. 2020

Spot prawn(Pandalus platycerdsange from Alaska to San Diego, California, in depths4®to 488 m

(150 to 1,600 ft). A spot prawn trap fleet operates from just north of Monterey Bay to southern California.
Traps are set in water depths »22 to 305 m(400 to 1,000 ft along submane canyons or along shelf
breaks.

Pink shrimp(Pandalus jordapj also called ocean shrimp, are generally found in depths of 46 to 366 m
(150 to 1,200 ft) in muddgand habitats. Younrgf-the-year(YOY$hrimp drift in plankton for up to eight
months bebre settling to the bottom. Adults aggregate near the seabed during the day and ascend the
water column at night to feed. High concentrations of pink shrimp annually occur irdefaied areas,

or beds, which are generally in areas of sandy mud bottohis.believed that high fluctuations of pink
shrimp abundance are largely caused by environmental conditions (CDFW 2021a). In the California fishery,
pink shrimp are generally caught between 91 and 183 m (300 and 600 ft) with an average reported depth
of 135 m (444 ft) based on information contained in commercial fishing logbooks (CDFW 2021a).

Dungeness craliMetacarcinus magistéris typically found on sand or mud bottoms from the intertidal
zone out to depths of generally less than 230 m (755 ft; CDF\®)20keir natural life span is not well
understood, but they are estimated to live between eight and ten years, reaching sexual maturity within
two to three years. Larvae are pelagic until March, at which time they move closer inshore and settle on
the seded. Larval abundance has also been correlated with periods of colder upwelling (CDFW 2013).
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They are fished from Crescent City to the Morro Baila area, and rarely found south of Point
Conception. Most traps are fished at depths ranging from 18 to {80ro 240 ft), but some traps are
fished in shallower or deeper waters.

California spiny lobstefPanulirus interruptusrange from Monterey to Baja California. They live up to 30

to 50 years with maturation estimated around five years.-8dblts and adlts are commonly found at
depths ranging from intertidal to 64 m (210 ft), while the planktonic larvae have been found offshore as
far as 530 km (330 mi) and at depths to 137 m (450 ft; California Department of Fish and Game [CDFG]
2001). The commerciapmy lobster fishery ranges from Point Conception to the-Mé&xico border. The
recreational fishery extends slightly farther north to Monterey County. Recreational fishing generally
occurs in water depths shallower than 30 m (100 ft; California Oceancecirust, 2015).

Squid are important prey for many fish, seabirds, and marine mammals in the California Current
Ecosystem. Important pelagic squid include the familieCanchiidage Gonatidag Histioteuthidag
Octopoteuthidag andOmmastrephidagOnyhoteuthidae and ThysanoteuthidaeThese groups contain
numerous genera and species mostly with poor distributional rec@utsilar topink shrimp in the open
ocean, squid make vertical (diel) migrations with some swimming to depths of 1,200 m (3.@3mhé)e
during the day, and then returning near the surface (at or above 200 m [656 ft]) at night. Other squid
species are more mixed throughout the water column (Roper and Young I®alBarnia market squid
(Doryteuthis (Loligo) opalescgnis one of tle largest and most highly valued commerciddlgeted
species in California. It is shdifted (six to nine months) and ranges from the continental shelf to depths
of 700 m (2,300 ft). Adults and juveniles are most abundant at temperatures between 80@(%0 to

61 °F). Market squid are extremely sensitive to warm water during El-Sgwghern Oscillation (ENSO)
conditions, resulting in decreases of fishery catches, but they rebound when colder water increases
upwelling intensity (CDFG 2005). Differspawning seasons between central and southern California are
believed to be due to variations in ocean bottom temperatures rather than biological differences.

The currentrange of St f S (i @alletia keIt Spans from Monterey to Baja Califorréa2z & 0 Y St £ S Q
whelk are harvested from Point Conception to theS-Mexico border, while a minor fishery also exists in

Morro Bay (CDFW 2020a). Much is still unknown about its life cycle. Their growth rates have not been well
studied butare thought to beslow at 0.751 cm (0.3 to 0.4 in) per year until sexual maturity; and only 9

cm (3.5 in) after 20 yearShey are gually found in depths from 0 to 69 m (0 to 226 ft; Hubbard 2008).

Eight species athalone(Haliotidaespp) have been found in Californiaastal waters, five of which (red,

black, white, green, and pink) have reduced population numbers. White abalone is currently listed as
endangeredbut its historical range was from Point Conception and southward to Mexico. Black abalone

is listedasendangered and is known to occur along the central California coast on rocky substrates in
intertidal and shallow subtidal reefs to about 5 m or 18deg (NOAA Fisheries 202)LkCritical habitat

has been established in state waters from Del Mar Landing (Sonoma County) to the Palos Verdes Peninsula
(Los Angeles County), and on the offshore islaPi3AA 2011) Giventhe preference of abalone for
shallowcoastal waters, they are not discussed further in this report.

Invertebrates and Live Bottom Habitat Data in the MBWEA or Vicinity

One source of information that can be used to understand invertebrate presence in or near the MBWEA
Ay Of dzRSa haCdralReseard ridiTechnology Program (DSCRTP). The DSCRTP has developed
a national database of observational data, images, and technical reports orsdasgorals and sponges
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(Hourigan et al2015; Dataset Table 3.1). Deega corals and sponges thatieabeen observed inside
the boundaries of the MBWEA are primarily sea pens, but a few instances of black and gorgonian coral,
and glass sponge have also been seen

A comprehensive listing of the datasets that were available (as of 2017) in the DSCR&Rediataltso

provided in Poti et al. (2020). This was a recent study that compiled and synthesized availakdeaeep

coral and sponge data as well as other macrofauna survey data to better define the physical and
environmental characteristics of the MBWBAY F2 N¥Y' I G A2y FTNRY -Bda!Cor@dand bl A 2
Sponge Database indicates that it was last updated in 2021, and it seems to be continually updated as
more information from deegsea surveys are received.

In addition to being able to map general loicats from observations, Poti et al. (2020) used the coral and
sponge data to develop statistical models to predict and map the distribution of-deapaxa, including

at unexplored locations, based on their relation to other environmental variables. ddeddhabitat
suitability maps were created for 46 coral and sponge species that occur along the West Coast. The maps
include figures to show the coefficient of variation (CV) associated with the modeling effort. The CV figures
are indicators of the levelfaincertainty related to the confidence in the predictions. The use of CV maps
(or values) with maps of predicted probability of occurrence allows for a better understanding of when
there are low values in the probability of occurrence (itegher CV valkes) while high probability of
occurrence with corresponding low CV values suggest a good fit of the model. In general, the highest
habitat potential can be found on the shelf and upper slope around offshore banks, submarine canyons,
and other areas of topgraphic complexity (Poti et al. 2020Fhe model output from Poti et al. (2020)

may be available by request from the author.

Further details about deepwater biota in these areas can be derived ROvlunderwater video surveys
(Cochrae et al. 2022)whichinvolve physical, environmental, and biotic observations collected offshore
Morro Bay (Dataset Tab&?2). Additional modeling efforts have used this data to assess habitat suitability
across the deeper parts of the continental slopailinzet al. 2021) Generally occurring macrobenthic
fauna found in water depths from 300 m to more than 900 m (984 to 2,953 ft) in and around the MBEWA
include marine segmented worms (mostly of the fan8igbellidae but alsoPolynoidag amphipods,
tunicates, Caridean simnp (Carida8, tanner shrimp (Qionoecetes tanne)i longhorn decorator crab
(Chorilia longipes bigeyed shrimp Eualus macrophthalmjisscarlet king crab_{thodes coueyi squat
lobster Munida spp.), king crabNeolithodes diomededeand deepwater bgeye shrimp Pandalopsis
amplg Cochrane et al. 2@.

Understanding the location of hotspots (i.e., oceanic processes that concentrate zooplankton and forage
fish) is another factor that can be used to determine potentially important areas of enhanesiksp
abundance, diversity and/or trophic interactions. Messié et al. (in prep) recently completiediythat
combined remote sensing products, ecosystem models, and in situ data to investigate zooplankton
hotspots along the U.S. West Coast and theiatrehship with environmental forcinggs well adower

and higher trophic levels. The simulations were evaluated against in situ observations of krill from fisheries
surveys and distributions of krill predators (e.g., seabirds and marine mammals). Thes sksw the
importance of the upwelling process and oceanic circulation in shaping mesoscale distribution of
biological hotspots. These data are also available for downloading as a NetCDF filprés@98) in a
monthly retrospective and near reime modeled zooplankton concentrations (Dataset Tah®. The

data were obtained using the growtldvection method described in Messié et al. (in prepimino et al.
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(2020) have also related geomorphic features and oceanographic conditions taligtgbution and
abundance of krill species in the central (B&aset Table 3.4Yhese Spring season (Mayne) models
indicate krill species distribution was influenced by bathymetric features, primary productivity, upwelling
conditions, surface currés and winds. Overall,the model showed a high abundance of krill from the
nearshore to over the continental slope, especiakyween Cape Mendocino and Point Conception.

Of the top commerciahvertebratelandings (by revenue) that were reported frdvtorro Bay (Table 3.1)

most are targeted in nearshore waters. Dungeness crab and shrimp, in particular, are typically targeted
over sandy bottom habitats from Monterey Bay to southern California (CDFW 2021b). However, these
and other species (or their larlvstages) are likely to spend part of their lives over deeper water. Table 3.1
also shows how landings can vary over the years. An example of this variation can be seen in an online
visual created by CDFW that shows the catch data (in short tons) of nsliet from the 1992000

season to the 202Q021 season (Dataset Tald®).

Table 3.1. Ranking of Top Invertebrate Landings by Value in the Port Areas of Morro Bay (2019;a0BR0220229a

Top Commercial Landings and Revenues at Morro Bay (20122840)

Species Caught Total Landings (pounds) Total Revenue

2019 2020 2019 2020
Dungeness crab 87,852 31,335 $411,309 $131,552
Spot prawn 6,851 9,598 $108,505 $159,066
Ocean (pink) shrimp 71,572 $78,729
Market squid 79,017 192,341 $39,503 $111,319
Red rock crab 12,474 19,023 $20,654 $34,715
California spiny lobster 2,694 $16,152
Yellow rock crab 4,895 5,563 $8,422 $9,793
Rock crab (unspecified) 79 11 $121 $22
Spider crab 87 15 $83 $26
Brown rock crab 339 $713
Top Commercial Landings and Revenues at Avila/Port San Luis (2019 and 2020)
Species Caught Total Landings (pounds) Total Revenue

2019 2020 2019 2020
Dungeness crab 35,026 $160,762
Spot prawn 3,044 $48,589
Brown rock crab 14,496 $29,567
Red rock crab 13,285 11,540 $27,711 $20,624
Ridgeback prawn 4,460 $13,380
Spider crab 2,986 537 $6,738 $1,146
Rock crab (unspecified) 1,375 201 $3,094 $402
Kellet's whelk 1,674 2,108 $2,511 $1,283
California spiny lobster 100 $1,300
Yellow rock crab 530 820 $795 $1,366

General Status and Threats to Invertebrates and Live Bottom Habitat

Benthic macroinvertebrates are the types of communities that would most likely be directly impacted by
offshore energy development because of disturbances to the seafloor (Poti et al. 2020)s&xeeprals
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can be affected by anthropogenic effects becassene species grow very slowly and can live for
thousands of years. Because of their distance from shore,-deagbenthic communities have not been
as heavily exploited as shelf and coastal habitats.

Population dynamics of krill and other zooplankton affected by climate variability. Hotspots of krill
over the continental shelf are also directly linked with hotspots of other wildlife, particularly for blue
whales, although this linkage was more variable for humpback (Rockwood et al. 2020). Predispintsho

is important for vessel traffic management along routing corridors, which tend to be static, while krill
hotspots are dynamic. If reéime forecasting can be developed to better predict where these hotspots
might occur, this could help in establisb temporary and dynamic management areas for vessel traffic
routing to reduce environmental effects.

Data Gaps and Limitations

Qualitative and quantitative information such as abundance, density, size, and condition remain lacking
for most deepsea benhic ecosystems such as corals and sponges. This information is necessary to
understand differences in habitat quality or vulnerability such as large, healthy aggregations versus small,
marginal, or already impacted deega biota (Hourigan et al. 2015).rthermore, the spatial resolution

of the current mapping data is out of scale for the MBWEA. Specific geophysical assessments are needed
before the full extent of suitable habitat for deegga corals and sponges can be determined.

Another gapisthe nee®t RSFTAYS a4l 88420AF GSR Gl El éseacdtdlsyandd 2 v R dzO
sponges. There is no consensus among researchers about what types of associations should be included

or how to measure associations. Currently, researchers are not recording asddeigd in the deejsea

coral and sponge database. A null value does not reliably indicate that no associated taxa were present,
which is information that could help ascertain their habitat value for other species (Hourigan et al. 2015).

BasedontheneR | G FNRY aSaairs Si Ftd oAy LINBLWOI GKS /.
SYyGAdt SR AGYNREE | 20aLriman péf 28K d#f IRt AGTR NG2ZWIR | V SR &l
informationwhen it becomes available.

Summary Tables of Selectiedertebrate Datasets

Dataset Tabl8.1 Deepsea Coral and Sponge Occurrences

Dataset Title NOAA DeeySea Coral and Sponge Map Portal
Species/Resource | Various corals, cnidarians, anthozoans
Abstract bh! ! Q&Ses SofalResearch and Technology Program (DSCRTP) is compiling

national geodatabase of the known locations of dessa corals and sponges in U.S.
territorial waters and beyond. The database will be comprehensive, standardized,
quality contrdled, and networked to outside resources. The database schema
accommodates both linear (trawls, transects) and point (samples, observations) de
The structure of the database is tailored to occurrence records of all the
azooxanthellate corals, a subsdtall corals, and all sponge species. Records shalloy
than 50 m are generally excluded in order to focus on predominantly -s\espr
specieg; the mandate of the DSCRTP. The intention is to limit the overlap with light
dependent (and mostly shallowater) corals. The current data reflects DSCRTP
Database Version 20210404 To query, visualize, and download data in its native
format, please visit our map portaiitps://www.ncei.noaa.gov/maps/deegea
corals/mapSites.htnfor advanced data query and data download, please visit our
ERDDAP data access form:
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Strength/Weakness
File Name

Data Type

Spatial Extent

Time Scale
Contact/Source

License/Use
Restrictions

Citation Info

Online link

Metadata Link

https://www.ncei.noaa.gov/erddap/tabledap/deep_seaorals.htmlTo learn more
about deep sea coral and sponge habitats, please visit our website:
https://deepseacoraldata.noaa.gov/

Apparently regularly updated

dwcanoaa_dsc_rtpv1.12.zip

Darwin Core Archive (Dw&)

N: 76.12

S:-77.8664

E: 179.994

W:-180

August 1, 1842, to October 15, 2021 (data complete and updated as needed)
Tom Hourigan, NOAA De&ea Cal Chief Scientist; (228) 62936;
tom.hourigan@noaa.gov

To the extent possible under law, the publisher has waived all rights to these data i
has dedicated them to thBublic Domain
(http://creativecommons.org/publicdomain/zero/1.0/legalcojleUsers may copy,
modify, distribute and use the work, including for commercial purposes, without
restriction.

Hourigan T (2020). NOAA Deep Sea Corals Research and Technology Program. \,
1.6. United States Geological Survey. Occurrence dataset
https://doi.org/10.15468/agbftj
https://www.ncei.noaa.gov/archive/archivenanagement
system/OAS/bin/prd/jquery/accession/download/145037
https://www1.usgs.gov/obisusa/ipt/eml.do?r=noaa_dsc_rtp&v=1.12

Dataset Tabl8.2 Cal DIG I, Volume 1: Biological Site Characterization Offshore Map

Dataset Title

Species/Resource
Abstract

Strength/Weakness
File Name

Data Type

Spatial Extent

Physical, environnrgal, and biotic observations derived from underwater video
collected offshore of soutleentral California in support of the Bureau of Ocean Ener
Management Cal DIG | offshore alternative energy project

Marine nvertebrates

Physical, environmental, and biotic observations were derived from underwater vid
collected by the Monterey Bay Aquarium Research Institute (MBARI) using remote
operated vehicles (ROVs) offshore of Morro Bay, California. The data were acquire
during three separate surveys in 2019 in support of the U.S. Geological Survey
(USGS)/Bureau of Ocean Energy Management (BOEM) California Deepwater
Investigations and Groundtruthing | (Cal DIG I) project. Transect information develc
to analyze the datéor biotopes (as described in Kuhnz and others, 2021) and the
resulting biotope numbers are included in the point data.

A joint USGBOEMMBARI cruise, which took place from28 September 2019 on the
R/V Bold Horizon (USGS field activity 28492-FA),focused on conducting biological
surveys using MBARI's MiniROV (dives M143). Additional surveys were conducted
from 0214 February 2019 (dives D112031) and from 0411 November 2019 (dives
D12021217) using MBARI's R/V Western Flyer and ROV Da&ttRidhe ROVideo
surveys were designed and conducted to collect video gretuith information about
substrate and biota.

None noted

Cal_DIG_|_Biotic_Component.csv

Commadelimited text format

West Bounding_Coordinate121.932892
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Time Scale
Contact/Source

License/Use
Restrictions

Citation Info

Online Link
Metadata Link

Dataset Table 3.3.

Dataset Title
Species/Resource
Abstract

East_Bounding_Coordinate:21.057812

North_Bounding_Coordinate: 35.760889

South_Bounding_Coordinate: 34.574724

Publication date: January 8, 2022; data collected from February 2, 2019 to January
2020(data are complete)

U.S. Geological Survey, Pacific Coastal and Marine Science Center (PCMSC) Scie
Coordinator (831427-4747;pcmsc_data@usgs.gpv

USG&uthored or produced data and information are in the public domain from the
U.S. Government and are freely redistributable with proper metadata and source
attribution. Please recognize and acknowledge the U.S. Geological Survey and the
Alaska Department of Figind Game as the originators of the dataset and in product
derived from these data. This information is not intended for navigation purposes.
Cochrane, G.R., Kuhnz, L.A., Dartnell, P., Gilbane, L., and Walton, M.A., 2022, Mu
echosoumer, video observation, and derived benthic habitat data offshore of south
central California in support of the Bureau of Ocean Energy Management Cal DIG
offshore alternative energy project: U.S. Geological Survey data release,
https://doi.org/10.5066/P9QQZ27U
https://cmgds.marine.usgs.gov/dateeleases/datarelease/10.506B9QQZ27U/
https://cmgds.marine.usgs.gov/dateeleases/media/2021/10.5066
P90QQZ27U/1d7a00f1936d44c0b16792H8ae2/Cal_DIG_|_Biotic_Component Me
data.txt

Krill Hotspots in the California Current

Krill hotspots in the California Current

Euphausiid crustaceans

Oceanic processes that concentrate zooplankton and forage fishdalkml hotspots
(areas of enhanced species abundance, diversity and/or trophic interactions) have
remained elusive. Zooplankton including euphausiids (krill) and copepods are impc
grazers of phytoplankton and prey species for a diverse array of predators; therefol
they represent a key link in marine food webs. The distribution of zooplankton is pe
and often decoupled from phytoplankton in space and time. Consequently, it has b
difficult to predict the abundance and distribution of fish, seabirds and marine
mammals, which depend directly on zooplankton for growth and reproduction, fromn
remotely sensed variables such as chlorophyll or primary production. A-Ni8&d
project (INSSC17K0574) combined remote sensing products, ecosystem models
situ data to investigate zooplankton hotspots along the U.S. West Coast and their
relationship with environmental forcing, lower and higher trophic levels. We simula
the distribution of hotspots using two different, complementary approaches: 1) a-hig
resolution coupled biophysical model (Fiechter et al., 2020), and 2) a simple
combination of satellitdbased winds and currents with plankton growth and grazing
equations (Messié et alin prep). Our simulations were evaluated against in situ
observations of krill from fisheries surveys and distributions of krill predators (e.g.,
seabirds and marine mammals). Our results highlight the importance of the upwelli
process and oceanic cidation in shaping the mesoscale distribution of biological
hotspots. Here we present routine products for the prediction of zooplankton hotsp
along the U.S. West Coast from remotely sensed variables.

A toolbox is also available that contains the Mhatf@ograms necessary to run the
growth-advection method to predict zooplankton hotspots from nitrate supply in
upwelling systemsh{tps://www.mbari.org/science/uppefoceansystems/biological
oceanography/krithotspotsin-the-californiacurrent/).
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Strength/Weakness

File Name
Data Type
Spatial Extent
Time Scale
Contact/Source

License/Use
Restrictions

Citation Info

Online Link
Metadata Link

The method was primarily funded by NASA (8ONSSC17K0574) with additional sup
FNRY | 2NAT 2y H A H-Buriegraht dreSien{ SAPPHRE Koi 146530)
and the David and Lucile Packard Foundation.

Trajectories are computed using a custom 2D version of the Lagrangian computati
tool Ariane fittp://stockage.univbrestfr/~grima/Ariane)).

The programs are written for Matlab running on Linux.

The toolbox uses a custom version of Ariane specifically designed for surface (2D)
trajectories, used in previous studies. This version is available upon reguegtolas
Grima or Bruno Blanke (see section "Contact us" on the Ariane website
http://stockage.univbrest.fr/~grima/Ariane}.

Zbig_ CCMP3km_GlobCurrent_monthly(1).nc

NetCDF file

U.S. West Coast from 28°N to 48°N

1993 to present (near redime data is accessible)

Monique Messié, Monterey Bay Aquarium Research Institute (MB£G3I) 7751700;
monique@mbari.org

Refer to the paper (listed below and available upon request) when using the toolba
Also refer to the listed publications when using th@seducts. For use in publications,
Fdz K2NE aK2dzZ R 20GFAY GNRGGSY LISNIYA &S
Technology Dissemination Heidi Cullen. MBARI should be acknowledged as the d:
source in those publications and reprints should be proditiethe MBARI library.
Messié, M., D. A. Sancitaallegos, J. Fiechter, J. A. Santora, and F. P. Chavez
(submitted). Satellitdbased Lagrangian model reveals how upwelling and oceanic
circulation shape krill hotspots in the California Cutr8gstem. Frontiers in Marine
Science.

https://bitbucket.org/messiem/toolbox_growthadvection/src/master/
https://bitbucket.org/messiem/toolbox_growthadvection/get/3cd043b10fb1.zip

Data®t Table 3.4 Total Krill Abundance, 2028

Dataset Title
Species/Resource
Abstract

Total Krill Abundance, 2062018

Euphausiid krill spp

Krill (euphausiids) are important prey for many mid and uppephic level marine
organisms due to their global distribution, high biomass, and high energy content.
Understanding drivers of krill habitat is essential for forecasting species range shift
and to better understand how krill predators respond to climate change. Cimino et
hypothesized that the distribution and abundance of krill species derived from
ecosystem surveys in spring and summer relate to geomorphic features, coastal
upwelling duimg the preceding winter, and spring mesoscale oceanographic conditi
For each year from 2002 to 2018, Cimino et al. predicted their "Full model" onto
environmental data in May from the core sampling region and the U.S. West Coast
compare the distrilition and abundance of krill species. The "Full model" was tunec
the Spring season (Majune) and included a combination of important variables tha
were selected following three separate models that were hypothesized drivers of ki
distribution: 1) g@omorphology (Geomorphic model), 2) preceding winter upwelling
dynamics (Winter model), and 3) ocean conditions during the survey (May model).
authors found that the total krill model, in general, showed a high abundance of kril
from the nearshore tmver the continental slope. These maps summarize the annue
"total krill"* full model outputs to the temporal mean, maximum, and minimum total k
abundance across 2062018. The annual 2062018 data rasters were processed in
Python using the xarray paaffe to summarize the data. In these maps, krill abundar
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Strength/Weakness
File Name
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Citation Info

Online Link
Metadata Link

is measured in IN(CPUE+1), which is "the abundance of all krill species in log
transformed catckper-unit-effort”.

Wide spatial coverage, relates data to driverslistribution, lacks temporal
specificity/assessment of distribution change

Cimino2020_mean_tkril NAD83,t€imino2020_min_tkrill_NAD83.tif,
Cimino2020_max_tkrill NADB83.tif

Raster (.tif) 9.8km cells

UL-134.037761 W 47.965033 N; ERL6.030222 W 30.040098 N
20022018

Megan Cimino, UC Santa Cruz/NOAA, megan.cimino@noaa.gov

This work is licensed under a Creative Commons Attribution 3.0 License

Cimino, M.A., Santora, J.A., Schroeder, I., Sydeman, W., Jacox, M.G., Hazen, E.L.
Bograd, S.J. (2020), Essential krill species habitat resolved by seasonal upwelling
ocean circulation models within the large marine ecosystem of the @abf&€urrent
System. Ecography, 43: 153649.https://doi.org/10.1111/eco0g.05204
https://caoffshorewind.databasin.org/datasets/19c98618fae348ea98bd60f0f369eb:
https://caoffshorewind.databasin.org/datasets/19c98618fae348ea98bd60f0f369eb:

Dataset Tabl8.5 Commercial Market Squid Landings Visual (2019 through 2021)

Daaset Title
Species/Resource
Abstract

Strength/Weakness

File Name
Data Type
Spatial Extent
Time Scale
Contact/Source
License/Use
Restrictions

California Commercial Market Squid Landing Receipt Data

Market squid (Doryteuthis (Loligo) opalescens)

California processors of commercial market squid landings submit receipts to the
California Department dfish and Wildlife (CDFW) as required by Fish and Game C
Section 8046. Receipts contain catch location (CDFW blocks) and catch informatio
(pounds landed) for each landing. Catch data (in short tons) have been mapped by
CDFW block and fishing seasonnirthe 19992000 season to the 2022021 season. A
table of California commercial landings and seasonal catch limits (in short tons)-an
vessel value corresponding to each season is included here.

No confidential commercial market squid landings datalisted. Vessel activity was
not disclosed where less than three vessels set per block, per season. Some seasi
may appear to contain no data to protect the confidentiality of vessel location
information.

The URL to more informationifthe Pacific Fishery Management Council's Coastal
Pelagic Species website is no longer valid.

N/A

N/A

CDFW fisheries landings data are summarized in 10 x 10 nautical mile blocks.
19992001 (ongoing)

CDFW Marine Region (Region 7), Dr. Craig Shuman Regional Manager; (&B)064¢
The State makes no claims, promises, or guarantees about the absolute accuracy,
completeness, or adequacy of the contents of this wéb and expressly disclaims
liability for errors and omissions in the contents of this web site. No warranty of any
kind, implied, expressed or statutory, including but not limited to the warranties of r
infringement of thirdparty rights, title, merchntability, fithess for a particular purpose
and freedom from computer virus, is given with respect to the contents of this web
or its hyperlinks to other Internet resources. Reference in this web site to any spec
commercial products, processes, gervices, or the use of any trade, firm or corporati
name is for the information and convenience of the public, and does not constitute
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endorsement, recommendation, or favoring by the State of California, or their
employees or agents.

Citation Info Cdifornia Department of Fish and Wildlife. 2022. California Commercial Market Sqt
Landing Receipt Data. Website accessed February 5, 2022
Online Link https://wildlife.ca.gov/Conservation/Marine/Pelagic/Marke&lquidLanding

Metadata Link

Not available
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SECTION 4. BONY AND CARTILAGINOUS FISH

Bony fish and cartilaginous fish (sharks, skates, and rays) occur widely throughdb€C8as well as

inshore in bays and river systems during different stages of their life cycles. Habitat preferences and
locations during each life history stage vary®d&® 2y GKS aLISOASaQ Y2NLIK2f 238
and larvae of many groups (particularly anchovy, herring, jacks, sculpins, and sand lances) may spend days
to a year or more adrift as plankton that are driven far offshore by coastal winds. Othéndisproduce

eggs attached to substrate are more likely to be closely associated with the areas in which they were
spawned while other fish species give birth to live young that may also drift as plankton for long periods.

The peak period of spawningrfanost species in the California Current ecosystem is winter, which
generally supports retention of larvae near the coastal zone (Doyle 1992). Some fish larvae will settle out
in estuarine and nearshore waters where they remain their whole lives. At aicesize class, typically

after one year or more, juveniles of other species such as rockfish will move offshore and/or to deeper
water where they mature into adults. Variations in these life history stages and locations are dependent
on the species and aralso influenced by oceanographic conditions such as upwelling intensity, wind
driven currents, water temperature, and othéactors Other fish, namely salmon, are anadromous,
moving from freshwater streams out to the ocean and then back to the freshvtatgpawn.

Small pelagic fish and the larvae of larger fish form critical food web links between phytoplankton and
other marine predators. Understanding fish life histories and their ecological traits can help predict their
habitat preferences. This typef information is also used to support management efforts to maintain
sustainable populationef targeted speciesGrowth rate, fecundity, feeding strategy, mobility, and size

at maturity are some of the data that are routinely collected to help understamil manage important
commercially and recreationally harvestetrine fish populations.

For this report, fish have been generally categorized in the same format as they are listed in the Fishery
Management Plans that are used to managejetedspecies a well as those species that are considered
significant for the ecosystenilhe PFMGnanages fisheries for groundfish (including rockfish, sole,
whiting, shark, and various skates), coastal pelagic species (sardines, anchovies, and mackerel), highly
migratory species (tunas, other sharks, and swordfish), and sathtonghoutthe EEZThe International

Pacific Halibut Commission manages the Pacific halibut fisheries belsdils¢ cros®s national and
international jurisdictionsThe CDFWhanages those species that occur in states waters although some

of these species eoccur and may also be fished in federal waters.

Life Histories of Select Managed Species
Pacific Coast Groundfish

Thereare more than 90 different species of managed Pacific Coast groundfish including more than 64
rockfish species such as bocac@elfastes paucispipjsyelloweye $ebastes ruberrimyisthornyheads
(Sebastolobusspp.); six species of roundfish includinggtod Ophiodon elongats), and sablefish
(Anoplopoma fimbrig 12 species of flatfish such as flounder and Pacific san@itiaichthys sordidys

Leopard sharkTriakis semifasciajaspiny dogfish§qualus suckleyisoupfin sharkGaleorhinus gale)s

FYyR &1FdS8&a FNB LI NI 2F (GKS a2 iKSotherfspetids in€@lerthdf S E ¢
ratfish, grenadiers, and finescale codling, which are being monitored bulspaot actively managed

such as with catch limits (PFMC 28R0Nith a few exceptions, Pacific Coast groundfish live on or near

the bottom of the ocean in sandy bottom habitats, sometimes adjacent to rock or other structures.
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Rattails, of which there are approximately 300 species, are the dominaninfideeper waters othe
continental slope.

Rockfish

Many rockfish species are vulnerable to exploitation because they do not begin to reproduce until they
are five to 20 years old, and few of their young survive to adulthood. However, because of their large size
and age at$ LINR RdzOG A2y > NRO|{FAAK o0SYSTFAG FNBY oKIFIOG Aa
outlive periods that are not favorable for reproduction, but then have strong periods of successful
recruitment during good environmental conditions (Gertseva angeCa017). Rockfish are further
managed by the habitat in which they are most frequently encountered (i.e., shallow nearshore, deeper
nearshore, shelf, and slopdnh some years, there may be as many as 40 different species of rockfish
targeted offshore Moro Bay CDFW 2022b

Bocacciosre one of the largest Pacific coast rockfish. They are moderately slow growing, late to mature,
and longlived. Bocaccios are most common between Oregon and northern Baja California with adults
found over rocky reefs to deps of 476 m (1,562 ft) but also common on open bottoms to about 320 m
(1,050 ft). Juveniles are pelagic and settle in nearshore nursery areas then move to deeper habitats
(Froesse and Pauly 2021). Bocaccios mature and begin to reproduce between fouvemgears old

and can live to be 50 years oBlocaccios are generally landed in all months offshore Morro GBy{V
2022h.

Yelloweye rockfistare among the longedived rockfish with a maximum reported age of 147 years (Love
2011). This species also is very slow growing and late to mature. Adults are found along the continental
shelf, generally shallower than 400 m (1,312 ft). They are typiftalnd in deeper, rockipottomed areas
although smaller yelloweye tend to occur in shallower water. They are large, slow growing, and mature
late in life (50% reported mature at 22 years old; Gertseva and Cope 2017). A small amount of yelloweye
isreported in the commercial fishery landings from July through OctoBB&xHW 2022b

Shortspine thornyheadSebastolobus alascanusndlongspine thornyheads. altivelisgrow and mature
relatively slowly and may live for 80 to 100 years. They are generalld faudeep, soft bottom habitats.
Shortspine thornyheads spawn between December and late May along the West Coast, while longspine
generally spawn during February, March, and April (Fay 2020). Unlike rockfish in theSgbagteshat

give birth to live yang, thornyheads are oviparous, producing a gelatinous mass consisting of 20,000
450,000 eggsNOAA Fisheries 2021Lkhat are fertilized at depth. The mass then floats to the surface
where final development and hatching occurs (Fay 2020). Juvenile loagsgtihe on the continental

slope at depths between 600 and 1,200 m (1,969 and 3,937 ft). Longspine are better adapted to deep
water than shortspine. Thornyheadmostly shortspinegpre targeted throughout the yedn this region
(CDFW 2022b

Lingcod

Lingcodoccur from the western Gulf of Alaska to northern Baja California but are most abundant from
northern Californisand northwardbecause of their preference for colder waters of 7 to°C0(44 to 50

°F). They are typically taken from water depths of &%1,000 ft) or less but occur from the intertidal
zone out to 494 m (1,620 ft). In more southerly or warmer waters, they do not typically occur in water
depths less than 30 m (100 ft). Small juveniles (less than 8 cm [3 in]) are pelagic and can tesl attrac
the surface by lights at night, while larger juveniles live on the bottom in nearshore waters out to 61 m
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(200 ft). Adults are bottom dwelling and mostly solitary. Spawning varies by location, generally taking
place from November to April in Califoa, peaking in late December to early February. Lingcod are
voracious predators, and feed on almost any fish within their vicinity, along with squid and octopus (Love
2011). They are commercialgndedthroughoutmuch ofthe yearin Morro Bay(CDFW 2022b

PacifidHagfish

There are four species of hagfish off California: black hagfish (Eptatretus deani), Pacific hagfish (E. stoutii),
shorthead hagfish (E. mcconnaugheyi) and whiteface hagfish (Myxine circifrons). The Pacific hagfish is
primarily targeted ly commercial fishingenerallyfor live export to South Korea although there is a small
domestic market for live and fresh, dead hagfish (CDFW 2021c). Considered scavengers, hagfish are found
over deep, muddy habitat at depths from 9 to 732 m (30 to 2 #)2ut most are caught in depths less

than 549 m (1,800 ft; CDFG 2@LBased on the landings data for Morro Bay area, it is one datgest

(in weight) of commercial catchesnd they are targeted duringll months of the yearGDFW 2022b

Sablefish

Sablefish(icommonly called blackcodye schooling fish that typically live on or near the seafloor, usually
over sand or mud. They are sedentary, not making extensive movements, with exceptions. Sedpigsfish

and larvae have been found as far as 278 km (173 mi) offshore, but YOY are found near the surface along
the coast, especially in summer. Juveniles usually occur shallower than 182 m (600 ft), including sheltering
within floating kelp rafts, while adtd are typically found from 182 to 1,000 m (600 to 3,000 ft). They have
been known to shift downslope into cooler waters on a seasonal basis, seeming totprefmratures

from 3 to 8°C (37 to 46F). Sablefish occur from eastntral Honshu Island, Japaorth into the Bering

Sea and southeast along the U.S. West Coast down to Baja. Historicallyetle@pbundant from at least
southern California northward with the largest concentrations north of Cape Mendocino (Love 2011).
Sablefish spawn in batchesree to four times per season. The spawning season tends to be highly
variable; one study indicated August to November along the Washington to California coast; another off
Central California indicated October to February (Love 2011). Commercial hahssdtlefish occurs

during all months of the year offlorro Bay with highest numbers (in pounds) during May through
November CDFW 2022b

Pacific Halibut

The Pacific halibut(Hippoglossus stenolepigs migratory, crossing state boundaries off the U.S.tWes
Coast as well as internationally from Japan to Russia. Halibut occur from Santa Barbara, California to
Nome, Alaska, along the edge of the continental shelf at depths from about 182 to 488 m (600 to 1,600
ft). Adults congregate on spawning grounds irtigri Columbia and Alaska from November to March
(International Pacific Halibut Commission 2024).small amount (in pounds) of Pacific halibut are
reported landed offshore the Morro Bay port area during all months of the year but are highest from July
through November@DFW 2022b

Bottom Dwelling Shark Species

Leopard sharks are common in California waters, primarily in shallow water areas less than 18 m (59 ft),
althoughthey havebeen found as deep as 83 m (272 ft). They are abundant in central andenorth
California bays and estuaries, then leave for the open coast in the winter m@@BiEW 2020b Pacific

angel sharks3quatina californicatend to be found in shallow, warmer waters during the summer before
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moving back out into the deep ocean for wéntto depths of 1,460 m (4,789 ft). Angel sharks range in
depth from 1 m to more than 183 m (3 ft to more than 600 ft) with most catch effort between 30 and 71
m (100 and 300 ftCDFW 2020b Small quantities of leopard, Pacific angel, sevengitqrynchus
cepedianuy soupfin, and spiny dogfish sharks are targeted offshore Morro Bay at various times over the
year CDFW 2022b

Coastal Pelagic Species

Pelagic fish encompass species that live in the water column, but not near or on the bottonuabie

pelagic species offshore California are found throughout the water column from the surface down to
1,000 m (3,281 ft), and generally above the continental shelf. These species, which are also referred to as
forage fish, include Pacific sardirf@afdinops sagax caerul@achub mackerelScomber japoniciisjack
mackerel Trachurus symmetriciisand northern anchovyEngraulis mordgx These small coastal pelagics

are a critical part of the food web in the California Current ecosystem for many gpleeres of fish,

marine mammals, and seabirdd/hile these species are described here because they are expected to
occur in and around the MBWEA sitad are important prey specigthey do not appear to be landed at

Morro Bay ports CDFW 2022b

ThePacific sardings a small, fast growing, schooling fish that typically lives for five years or so, though
can reach up to 13 years. They occur from southeastern Alaska to Baja and possibly off Peru and Chile. A
large amount of spawning occurs nearshorgjlessome takes placas farout as483 km (300 mi) or more

(Love 2011). The highest concentrations of sardine larvae occur in warmer, more southern waters. The
population size varies naturally, which leads to large fluctuations in abundaaggenomenorknown

as a boorrbust population cycle, which is typical of small pelagic species that have relatively short life
spans and high reproduction rates.

Chub mackerebre fastgrowing fish that can live up to 18 years but are able to reproduce by age four,
and sometimes as early as one year. Although the stock ranges from southeastern Alaska to southern Baja
California, they are more common from Monterey Bay to Cabo San Lucas. Over the last few decades,
Pacific mackerel are occurring more often in the nortlmeast portions of its range in response to warmer
oceanographic conditions during El Nifio events. Pacific mackerel usually occur within 30 km (19 mi) of
shore but have been captured as far as 400 km (249 mi) offshore, and from the surface to 300 m (984tt)
depth. Adults are commonly found near shallow banks. Juveniles are found off sandy beaches, around
kelp beds, and in open bays. They often school with other small pelagic species, particularly jack mackerel
and Pacific sardin&Sardinops sagaxrone et al2019). Pacific mackerel also naturally experience boom

bust cycles of abundancBlQAA Fisheries 2021Lb

Jack mackerehre a longdived fish found throughout the northeastern Pacific Ocean. They are active
predators of copepods, squid, anchovy, and othsids. Jacknackerel are prey for larger tuna, billfish,

and marine mammals. They are occasionally caught in both recreational and commercial fisheries (CDFW
2020b). Jack mackerel eggs and larvae are distributed widely in the northeastern Pacific lngeise |

known concentrations ol¥OYjack mackerel are found in the Southern California Bight (MacCall and
Stauffer 1983).

Northern anchovyare small, shortived pelagic fish found across the eastern Pacific Ocean. Anchovy eat
various types of plankton arlay an important role as common prey for many species of birds, mammals,
and fish. Northerranchovy are primarily caught in commercial fisheries but are also used as recreational
bait.
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Highly Migratory Species

While many types of fish tend to spend mosttbeir lives in one general location (such as reef fish on
hard bottom habitat, many groundfish in sandy areas, or other fish in kelp forests), highly migratory
species are open water fish that travel vast distances across oceans and along coastliredly/geaking
seasonal migrations between temperate waters where they feed, and tropical waters where they spawn.
Some of the highly migratory species that occur in @@Snclude tunas, many sharks, mahahi (or
dolphinfish; Coryphaenaspp.), swordfishXiphias gladiuys marlin Tetrapturusspp. andMakaira spp.),

and sailfishlétiophorusspp.). These fish are known to have extensive ranges, often crossing international
borders. Although they predominantly live in the open ocean, they may also spendfitheir life cycle

in nearshore waters.

Tunas

Tunas are fastoving pelagic fish that often form large schools. Tunas that occur off California include
North Pacific albacoréThunnus alalungaPacific bluefinT. thynnusandT. orientali, bigeye(T. obesus
skipjack(Katsuwonus pelamjsandyellowfin (T. albacares Yellowfin and bigeye are found ridean

while albacore, Pacific bluefimnd skipjaclare found in both coastal and mimtean areas (FAO 2021).
Tunas can thermoregulate thrgh a process in which arterial blood is warmed by venous blood that flows
through red swimming muscles. This enables them to repeatedly forage in cold watdepths of
hundreds of feetatnd then ascend to rewarm their tissuggendingime relatively neathe surface (above

50 m [165 ft] FAO 2021). Vertical distribution is also influenced by dissolved oxygendegklthat some

tuna speciesnay concentrate along the edges of continental shelves and deeper water cafBiekkC
2018). Another benefit ofthermoregulation is that it allows tuna to maintain high activity levels with
some of the fastest swimming speeds of all fish. Howexaaying sea surface temperaturaffect tuna
migration whichmay vary seasonally and from yaaryear (PFMC 2018)Albacore and Pacific bluefin
tend to be found in more temperate waters as cold as 10 °C (50 °F; Hino et al. 2021). Offshore the Morro
Bay area, both albacore and bluefin are targeted in the fall and winter moGIhEYV 2022b

Oceanic Sharks

Migratory, oceait sharks (as opposed to bottedwelling sharks described in the section on Pacific Coast
Groundfish) arecommon threshers(Alopias vulpinus shortfin mako (Isurus oxyrinchysblue shark
(Prionace glauca great white shark(Carcharodon carcharigsmegamouth (Megachasma pelagio
basking sharKCetorhinus maximysamong others. Threshers and shortfin mako are two of the oceanic
shark species that are targeted offshore Morro Bay by the drift gillnet fishery, which occurs at varying
distances from shoreapending on the season. Shark species that cannot be actively targeted but occur
in California state and federal waters include the great white shark, basking shark, and megamouth shark.
These sharks tend to occur in greatest numbers in the Eastern Racfitumn and winter months. The

north Pacific stock of basking shark is also listed as endangered by the International Union for
Conservation of Nature (IUCN) Red List of Threatened Species (IUCN 2021).

Swordfish

Swordfish(Xiphias gladiushave round bodies and long, flat, pointed bills. Adults do not have scales and
may grow up to 4.5 m (15 ft) in length and weigh up to 536 kg (1,182 Ib), although the average size caught
in the fishery is much smaller (PFMC 2018). Swordfish ar@ceidnfishes that can be found from surface

level (around 100 m [328 ft]) during the night then diving to depths of 600 m (1,969 ft) with occasional
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descents below 900 m (2,953 ft), and sometimes deeper, for prolonged periods during the day. These
depths are halats that contain very low oxygen and temperature (Abascal et al. 2010). It is believed that
swordfish can control their rate of heat loss or gain during these vertical movements by altering the route
of blood flow supplying the red muscle, which allolWwsrh to prey on species that are not accessible for
most other active, pelagic fish (Stoehr et al. 2018). Historically, swordfish were more commonly caught in
waters off central and especially southern California, but have been recently caught offshbee S
Francisco region. As water temperatures warm, distribution and habitat preferences for swordfish and
many other species are expected to change.

Other predatory fish

Another type of billfish that occurs off California is gtéped marlin(Kajikiaauda®, which ranges as far

north as Oregon, but is more common south of Point Conception. Striped marlins prefer water
temperatures between 20 to 25 °C (68° and 78 °F). Their prey sources include northern anchovy, Pacific
sardine, jack mackerel, and sqyPIFMC 2018). Other highly migratory species inctl@phinfish (also

called mahimahi; Coryphaena hippurQiswhich occurs in the more tropical waters of southern California.
Dolphinfish are highly productive and widely distributed throughout the trofsaakropical Pacific. They

are mostly commercially taken on thégh seasoutside of U.S. waters, but are recreationally taken in
California primarily in the Southern California Bight (CDFW 2020b).

Salmonids

Pacific salmoriOncorhynchuspp) are nativeto coastal regions of northeastern Asia (Japan, Korea and
Russia) and western North America from California to Alaska. Salmon are anadromous fish that begin their
lives in streams, tributaries, and rivers, emigrate down river through estuaries and seatohere they

grow to maturity, then return to spawn in their natal freshwater strearRacific salmon are most
abundant offshore of California in the summer months of June, July, and A&gesthead(O. mykis3

are unique in that some stay in freshwagdl their lives and are called rainbow trout, while others migrate

to the ocean. One distinct population segment (DPS) of steelhead in San Luis Obispo County isthe South
Central California Coast DPS, which is listed as threatened species under thgeEadi@pecies Act (ESA;
NOAA Fisheries 202LbiChinookor king O.tshawytschd salmon generally spend two to five years at sea
before returning to spawn in their natal streams. If the regulations allow, they are primarily targeted
offshore at depths of @ to 361 ft (3 to 110 m). It is prohibited to retain ocean steelhead salmon.

Availability of Fisheries Data Near and Within the MBWEA

Many species of fish are likely to occur in and around MBWEAIincluding those that are actively
targeted in commerciadnd recreational catches as well as many others that are not. Table 4.1 depicts a
list of key fish and their depth ranges based on life history data of known populations, landings data
provided by the State of California, survey data that is accessilie iG@alifornia Offshore Wind Energy
Gateway, and other information. Fish that have been directly observed in the MBWEA and vicinity during
recent remotely operated video surveys canfoend in Dataset Tabld.1 (Kuhnz etal 202)). The list
includes thornyheads hagfish, snakehead eelpoutLycenchelys crotalinys)blackmouth eelpout
(Lycodapus fierasfigrand blackgill rockfisiSgbastes melanostomusTaken together, this information
provides a useful, but not exhaustive, base of understag@ibout the types of fish species that may be
occur in the MBWEA.
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Table 4.1. Depth Preferences and Range of Select Fish Species Likely or Known to Occur In biB\éRAthe
Type Name Depth and/or Offshore Range (for adults)*
Pacific CoasGroundfish Fishery Management Plan

Foundin depths from the intertidal zon&o 86 m (282ft), but are more

Gopher Rockfish commonly found between-37m (30-121ft)

Rockfish Bocaccio Found in depths from 20 to 475 m (66 to 1,558 ft), but tend tortwest
abundant from 95 to 225 m (312 to 738 ft)
Thornyheads From 26- 1,524 m (85 to 5,000 ft) or more

Sablefish (blackcod) |Occurs in water depths from 57 to 1,524 m (187 to 5,000 ft)
Groundfish

Lingcod From 0 to 494 m (0 to 1,620 ft) deep
Flatfish  |California halibut Usually between 1.5 and 54 m (5 and 180 ft), but also as deep as 8
(600 ft)
Skate Longnose skate From 9 to 1,069 m (29 to 3,507 ft)

International Pacific Halibut Commission

Summer feedingrounds on the continental shelf in water depths to &

Flathish  [Pacific halibut m (1,640 ft); occurs farther offshore during winter spawning

Pelagic Fisheries of the Western Pacific Region

Spawns from surface waters to at least 50 m (165dges up 483 km

Pacific sardine (300 mi) offshore

Pacific (chub) macker(Surface orliented, but retreats down to 300 m (990 ft); spawns up to
km (200 mi) offshore

Coastal Pelagi
Pacific herring (a state|Depth varies with season, generally surfacented to 478 m (1,568 ft)

managed fishery)

Surface to 305 m (1,000 ft) and usually within 161 km (100 mi) of sh

Northern anchovy but can be found out to 483 km (300 mi)

Highly Migratory Species

Within 1624 km (10 to 15 mi), sometime$oser; generally, ranges mo
than 55 km (34 mi) from shore

Shortfin mako Occurs primarily near surface, down to 152 m (500 ft)

Tuna Albacore tuna

Shark Occurs from the surface down to 368 m (1,208 ft) or more, ranging

Common thresher offshore to 80 km (50 mi) anore

Salmonids

Occurs from 3110 m (10 361 ft) and ranges 46 km (0 to 28 mi) from
shore

*Approximate depth and offshore ranges for individual species listed above were based on life history information
obtained fromthe CDFW Marine Species Portapese and Pauly (2028nd Love (2011).

Salmon |Chinook Salmon

The SWFSC conductedd3onar surveys of fish schools and other-mater marine organisms in 2016

to assess biological abundance, identify species, and characteitats (Dataset Tablé.2). SWFSC

notes that this information could also be used to mapderwater gas seeps and remotely monitoring
undersea oil spills.
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Similarly, SWFSC conducted trawl surveys to collect information on Coastal Pelagic Species (Dataset Table
4.3). These data are listed as line items in a CSV file, which can be groupeitidg lahd longitude
(North/South 33 to East/West-121° to ¢122°) to determine which species were caught in the MBWEA
and vicinity. For this areaf interest, the data came from surveys conducted in 2004 and annually from
2006 to 2015. The data show thadrthern anchovyPacific hakeMerluccius productys sardine, chub
mackerel $comber japonics California lanternfishSymbolophorus californiengisand Pacific jack
mackerel were the most commonly encountered species in the deepwater region aroardBNVEA.
Infrequently caught species (from one to eight individuals) that were also found in and near the MBWEA
included sablefistPacific pomfretBrama japonicg Medusa fishl€ichthys lockingtoij eared blacksmelt
(Lipolagus (Bathylagus) ochotersiShinook salmoycurlfin sole Pleuronichthys decurrepslue shark

and ribbonfish Trachipterus altivells

For commercial catch information, the Pacific Fisheries Information Network (PacFIN) is a collaboration
between state and federal fishery ageesito supply information needed to effectively manage fish stocks

on the U.S. West Coast. The PacFIN APEX reporting system provides summary data based on commercial
flryRAY3Ia O0GUNARLI GAO1SGAL0 NBLR NIvEJRt) as dvel & Jothek S NI Sy
information such as revenue estimates and price per pound of commercially caught species (Dataset Table
4.4). The data can be sorted by certain landings type (groundfish, alhaadbhéghly migratory species,

or all fisheries), by the gear tgpused, by the port where the landings were reported, by the catch area

and other categories. Customized queries can also be developed from the ravadgoegated, non
confidential) data in PacFIN (Edwards 2020).

Each year, CDFW presents the Commeraiadlings data as well as landings from Commercial Passenger
Fishing Vessels (CPFV) in summary tables that show commercial fisheries catches by month, by port, and

by area of California. Some information may be listed as confidential when there are lesthiiban

RSt SNA O2yRdzOlAy3a odzaiAySaa (2 LINBOSyYyid RA&aOf 23adz2NB
not released at all. Table 4.2 shows the top 10 fish landings (by value) in San Luis Obispo County ports
(listed as Morro Bay and Avila/P@an Luis). CPFV landings are not reported here as they only include

broad regions of California (southern versus northern). Invertebrates (crabs, shrimp, squid) are among the

top 10 of landings by valyand arepresented in Section 3 (Table 3.1).

Table4.2. Ranking of Top Ten Landing$ishby Valuein the Port of Morro Bay and surrounding Area (2Q021)
Total FishLandings and Revenues at Morro Bay and Avila/Port San Luis

Species Caught Total Landinggin metric tons) Total Revenue
2019 2020 20 2019 2020 202:

Chinook salmon 76.8 11.8 184 $2,426,945 | $230,587 | $443,425
Sablefish 153.9 106 126.7 $666,804 | $469,094 | $489,833
Pacific hagfish 177.1 97.6 $429,485 $231,586 -—-

Gopher rockfish 11.4 12.0 14.4 $187,937 | $183,864 | $223,965
Brown rockfish 10.7 134 13.1 $163,816 $203,558 | $195,844
California halibut 11.9 13.3 17.3 $149,934 $173,956 | $221,925
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Total FishLandings and Revenues at Morro Bay and Avila/Port San Luis

Species Caught Total Landinggin metric tons) Total Revenue
2019 2020 20 2019 2020 202;
Shortspine thornyhead 7.5 4.1 5.0 $132,205 $71,706 $89,843
Black and yellow rockfisk 7.3 2.4 10.1 $122,167 $35,321 $170,071
Cabezon 9.0 34 114 $111,301 $50,425 $148,080
Grass rockfish 5.1 5.5 6.0 $119,420 | $118,150 | $133,971

Data from Pacific Fisheries Information Network (2022) *In 2021, $494,931 in revenues were reported withheld due to
confidentiality of the landings data.

The commercial fisheries sefported logbook data allows various assessments to be conducted of catch
levels and the types of fish that are targeted in a region. The logbook data contain three main types of
features: a) characteristics specific to a fightrip (such as departure and return port), b) characteristics
specific to a tow (such as set and retrieval locations of the gear), and c¢) characteristics specific to a
particular species or market grade (Mamula et al. 2020). The logbooks are requsedraas the catch

is landed at port to verify that the fish were caught with appropriate methods and in approved areas. This
information is then compiled so each fishery has a complete data set of all the fishing locations reported
for a given time with dtailed information on hot spots of fishing activity and high catch areas. NOAA
Fisheries receives these logbooks and then compiles the data into-laouge database. This is an
important source of data on commercial fishing effort and species. The l&gbcan also provide a
historical record of the spatial distribution of fishing effort. This type of data has been compiled for public
use, such as in the California Offshore Wind En&gieway (Dataset Tabie5; Miller et al. 2014);
however, the informabn is not regularly updated. This is also seen in the BOEM and NOAA
MarineCadastre.Gov National Viewer, which provides interactive mapping of certain data that can look at
certain concerns between fishing and renewable energy such as the potential foesga conflicts
(Dataset Tabld.6). As more information like this becomes available in a publicly accessible format and is
regularly maintained, then new types of mapping tools could be built on these data such as determining
where to fish for swordfisho avoid bycatch of protected species (Dataset Tablg. Limited spatial
distribution datacurrent to 201 7or some groundfish speciesmd gear typeare available from the NOAA
based orobserved fishing effort in the).S.Pacific Coast groundfish fisles (Dataset Table 4.&omes

et al. 2020. These tools, which are similar to the ecosystem modeling predictive efforts that were
described earlier, can be used to make predictions about where fishing effort should be allocated based
on known habitat pregrences of sensitive species.

General Status and Threats to Fish

Primary threats to bony and cartilaginous fish include habitat loss, water quality degradation, and climate
change. Oveharvesting is also a threat to some species, though fi$l&ry managment efforts have
enabled the recovery of most stocks to sustainable levels.

Many shark species, as well as some groundfish and deepwater bony fish species have a later maturation
age and lower reproductive rates, which may contribute to their vulneitgb®ther impacts such as the
bioaccumulation of mercury is a particular threat to fish that feed higher on the food chain such as pelagic
sharks and tunas.
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Primary threats to salmon have been associated with the degradation and loss of fresh anchbwat&is
spawning, rearing, and feeding habitats (PFMC 2016). Effects otelong@cean temperature trends due

to climate change are also expected to alter fish habitat preferences and abundance levels both positively
and negatively, depending on specigsldocation yet their ocean migrations are not well known.

DataGaps and Limitations

There are numerous spatially discrete datasets related to commercial fishing in the California Offshore
Wind Energy Gateway, MarineCadastre, and aiBech as the cataleagnwww.Data.Goythat also need

to be updated to reflect current commercial and recreational fishing dt2AA Fisheries, the Pacific
Fishery Management Council, and the Pacific States Marine Fisheries Commission, along with humerous
academic and research institutions, collect, maintain, and analyze a significant amount of fishery data.
Much of the raw data (g., survey data and gespatial data for individual species occurrence and
abundance); however, is not easily available (or made available) to the plidiSAFE reports contain
information on abundance, population trends, landings, and more that aregart form and generally

have not been adapted to a visualized format.

For other fisheries, relatively little arespecific data are available such as for sharks and billfish. More
information is needed to assess stock distribution, status, and halsitatiferent life stages. Information

is also needed to identify important habitat areas such as for thresher and mako shark pupping areas, key
migratory routes, feeding areas, and areas where large adult female sharks congregate (PFMC 2018).
Some of thes data deficiencies are changing as more tuna, billfish, and sharks are electronically tagged
and monitored remotely such as with the Tagging of Pelagic Predators program at Stanford University
Hopkins Marine Station. This type of dataset can provide &livesfor monitoring and forecasting
seasonal patterns and assessing shifts in abundance for highly migratory species.

Relatively little information is known for many deepwater fish species such as Pacific hagfish. Knowledge
of its maturation and fecundjtis limited but improving. The status or biomass of Pacific hagfish stocks is
also unknown, although the population is considered to be substantial based on catch amour® (CDF
2010n).

For fishery landings data, trevailablesummaries only show neconfidential landing statistics. Federal
statutes prohibit public disclosure of landings (or other information) that would allow identification of the
data contributors and possibly put them at a competitive disadvantage. Most summarized landings are
non-confidential, but whenever confidential landings occur, they have been combined with other landings
and are usually reported as "Withheld for Confidentiality." Total landings by state include confidential
data and will be accurate, but landings reported by iidlial species may, in some instances, be
misleading due to data confidentiality.

Except for certain fisheries with required reporting requirements, landings data do not actually indicate
the physical location of harvest but the location at which thedlags either first crossed the dock or the
general area in which they were reported as being caught.

Summary Tables of Selected Fish Datasets

Dataset Tabld.1. Video Observations of Deepwater Fish and Other Species

Dataset Title Physical, environmentalna biotic observations derived from underwater video
collected offshore of soutigentral California in support of the Bureau of Ocean Ener
Management Cal DIG | offshore alternative energy project
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Species/Resource
Abstract

Strength/Weakness
File Name

Data Type

Spatial Extent

Time Scale
Contact/Source

License/Use
Restrictions

Citation Info

Online Link

Metadata Link

Chordates and invertebrates

Physical, environmental, and biotic observations were derived from underwater vid
collected by the Monterey Bay Aquarium Research Institute (MBARI) using remote
operated vehicles (ROVs) offshore of Morro Bay, California. The data were acquire
during three separate surveys in 2019 in support of the U.S. Geological Survey (U
Bureau of Ocean Energy Management (BOEM) California Deepwater Investigation
Groundtruthing | (Cal DIG 1) project. Transect information developed to analyzetthe
for biotopes (as described in Kuhnz and others, 2021) and the resulting biotope
numbers are included in the point data.

A joint USGBOEMMBARI cruise, which took place from-28 September 2019 on the
R/V Bold Horizon (USGS field activity 2842-FA), focused on conducting biological
surveys using MBARI's MiniROV (dives M143). Additional surveys were conducted
from 0214 February 2019 (dives D112@31) and from 0411 November 2019 (dives
D12021217) using MBARI's R/V Western Flyer and ROV BiettRi The ROVideo
surveys were designed and conducted to collect video greuuith information about
substrate and biota.

None noted

Cal_DIG_I_Biotic_Component.csv

Commaseparated values (point data)

West_Bounding_Coordinatet21.932892

East Bounding_Coordinate:21.057812

North_Bounding_Coordinate: 35.760889

South_Bounding_Coordinate: 34.574724

2019 (in three surveys; data are complete)

U.S. Geological Survey, Pacific Coastal and Marine Science Center (PCMSC) Scie
Coordinator (833427-4747;pcmsc_data@usgs.gpv

USGSuthored or produced data and information arethe public domain from the
U.S. Government and are freely redistributable with proper metadata and source
attribution. Please recognize and acknowledge the U.S. Geological Survey and the
Bureau of Ocean Energy Management as the originator(s) of theseaand in products
derived from these data.

Kuhnz, L.A., Gilbane, L., Cochrane, G.R., and Paull, C.K., 2021, California Deepw:
Investigations and Groundtruthing (Cal DIG) |, Volume 1: Biological site characteriz
offshore Morro Bayt.S. Department of the Interior, Bureau of Ocean Energy
Management, OCS Study, BOEM 203%, 72 p.
https://cmgds.marine.usgs.gov/dateeleases/media/2021/10.5066
P90QQZ27U/8676dd1cde47458caefd834bb3ed8a87/Cal_DIG | Biotic_Component
https://cmgds.marine.usgs.gov/dateeleases/media/2021/10.5066
P90Q0QZ27U/1d7a00f1936d44c0b16792b99ch38ae2/Cal_DIG | Biotic_Component
data.txt

Dataset Tabld.2. Coastal Pelagic Specie Water Column Sonar Data (2016)

Dataset Title
Species/Resource

Abstract

ME70 Water Column Sonar Data Collected During 2016 Summer California Currer
Ecosystem Coastal Pelagic Species (CPS) Survey (RL1606, ME70).

Pacific sardinenorthern anchovyherring, and Pacific mackerel, jack mackerel, krill, ¢
other CPS

The objectives of the survey were to: 1) acoustically map the distributions and estir
the abundances of CPS, including, but not limited to Pacific sardine (Sardinops sa
northern anchovy (Engrdis mordax), herring (Clupea pallasii), and Pacific (Scombe
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mailto:pcmsc_data@usgs.gov
https://cmgds.marine.usgs.gov/data-releases/media/2021/10.5066-P9QQZ27U/8676dd1cde47458caefd834bb3ed8a87/Cal_DIG_I_Biotic_Component.csv
https://cmgds.marine.usgs.gov/data-releases/media/2021/10.5066-P9QQZ27U/8676dd1cde47458caefd834bb3ed8a87/Cal_DIG_I_Biotic_Component.csv
https://cmgds.marine.usgs.gov/data-releases/media/2021/10.5066-P9QQZ27U/1d7a00f1936d44c0b16792b99cb38ae2/Cal_DIG_I_Biotic_Component_Metadata.txt
https://cmgds.marine.usgs.gov/data-releases/media/2021/10.5066-P9QQZ27U/1d7a00f1936d44c0b16792b99cb38ae2/Cal_DIG_I_Biotic_Component_Metadata.txt
https://cmgds.marine.usgs.gov/data-releases/media/2021/10.5066-P9QQZ27U/1d7a00f1936d44c0b16792b99cb38ae2/Cal_DIG_I_Biotic_Component_Metadata.txt

japonicus) and jack mackerel (Trachurus symmetricus); and krill (euphausiid spp.);
characterize the biotic and abiotic environments of these species, and investigate
linkages; and 3) gather information regarding the animals' life history parameters,
schooling and diel vertical migration (DVM) behaviors, and potential avoidance
reactions to the survey vessel.
The cruise sampled the California Current Ecosystem from San, QiAgo Vancouver
Island, BC, CA. Muftequency (18 38, 70, 120, 200, and 333) General Purpose
Transceivers and Wide Band Transceivers (Simrad EK60 GPTs and EK80 WBTS),
configured with splitbeam transducers (ES18, ES38B, ES7C, ES120C, ES200C,
ES333/c, respectively). The transducers were mounted on the bottom of a retracta
keel called a "centerboard". The keel was retracted-(n 8epth) during calibration,
and in the intermediate position (~ depth) throughout the survey. Exgtions were
made during shallow water operations, when the keel was retracted; or during time
heavy weather, when the keel was extended-(r@epth) to provide extra stability. In
addition, the Simrad ME70, MS70, and SX90 were used to sample theoshtem
simultaneously using-Bync to sequence pinging between sounders and sonars. Th¢
EK80s were removed from the ship halfway through the survey on August 19 and
reinstalled on September 19. EK80 data was collected in CW mode.
Strength/Weakness | Data ae raw and not mapped in a visualization yet

File Name arn:aws:s3:::noaavcsdpds
Data Type Simrad ME70 raw (.raw) format (Version: 1)
Spatial Extent West Bound Longitude129.46203

East Bound Longitudel17.15315
South Bound Latitude32.59865
North Bound Latitude: 50.76075

Time Scale Creation: June 28, 2016; Publication: September 24, 2@®Z4. According to the
metadata, the dataset is complete and no further updates are planned, but the Ami
250 { SNBAOS o! 2 { tewwntEréohrZnSonyr 2aiaSie adiléd
NE3dzt F NI & +Fa GKSé& | NB LINPOPARSR (2 GKE

Contact/Source NOAA National Centers for Environmental Information, Water Column Sonar Data
Manager; (303) 494742;wcd.info@n@a.gov

License/Use These data are considered raw and have not been subjected to the NOAA's quality

Restrictions control or quality assurance procedures. They are released for limited public use a

preliminary data to be used only with appropriate camicNOAA cannot assume
liability for any damages caused by any errors or omissions in the data, nor as a re
the failure of the data to function on a particular system. NOAA makes no warranty
expressed or implied, nor does the fact of distributiomstitute such a warranty. Not
subject to copyright protection within the United States.

Citation Info Southwest Fisheries Science Center. 2016. 'ME70 Water Column Sonar Data Coll¢
During RL1606'. NOAA National Centers for Environmental Information,
doi:10.7289/V5XP7342. Accessed February 10, 2022

Online Link https://registry.opendata.aws/ncewcsdarchive/

Metadata Link https://data.noaa.gov/waf/NOAA/NESDIS/NGDC/MGG/Sonar_Water _Column//iso/
RL1606 ME70.xml
https://www.fisheries.noaa.gov/inport/item/20873

Dataset Tabld.3. Coastal Pelagic Fish Trawl Survey
Dataset Title Coastal Pelagic Fish Trawl Survey
Species/Resource | Pacific sardinenorthern anchovy, herring, and Pacific mackerel, jack mackerel, krill,
other species
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mailto:wcd.info@noaa.gov
https://registry.opendata.aws/ncei-wcsd-archive/
https://data.noaa.gov/waf/NOAA/NESDIS/NGDC/MGG/Sonar_Water_Column/iso/xml/RL1606_ME70.xml
https://data.noaa.gov/waf/NOAA/NESDIS/NGDC/MGG/Sonar_Water_Column/iso/xml/RL1606_ME70.xml
https://www.fisheries.noaa.gov/inport/item/20873

Abstract

Strength/Weakness

File Name
Data Type
Spatial Extent

Time Scale
Contact/Source
License/Use
Restrictions

Citation Info

Online Link

Metadata Link

Fish captured in trawls by the Southwest Fisheries Science Center (SWFSC) Fishe
Resources Division during surveys for coastal pelagiien Most tows were targeted
for sardine using a Nordic trawl on the surface at night. The database includes
identification to various taxonomic levels depending on species, length frequencies
biomass data, and some age data for sardine based on amalfystoliths. These data
have been collected primarily for use in the Pacific sardine stock assessment to es
adult parameters for the daily eggroduction method, and to quantify species
compositions for acoustic estimates.

Data ae in a spreadsheet and have not been mapped in a visualization yet. The
database is available from a qyable gui interface in a variety of file formats at:
http://oceanview.pfeg.noaa.gov/erddap/search/index.html?page=1&itemsPerPage:
00&searchFor=CPS+Trawl

CPS_Trawl_Life_History Specimen_Data.csv

CSV point data

Data from spreadsheet were sorted ¢mly include latitude 35 and by longitud#21 to
-122

Website was last updated by Southwest Fisheries Science Center on January 22, .
NOAA SWFSC, Gu, Yuhong; (858)/843;YuhongGu@noaa.gov

NOAA makes no warranty, expressed or implied, nor does the fact of distribution
constitute such a warranty. Not subject to copyright protection within the United
States.

SWFSC Data on the NOAA Big Patgram (BDP)
https://console.cloud.google.com/storage/browser/_details/nmfs_odyvfsc/Fisheries
%20Resources%20Division/CPS_Trawl_Life History Specimen_Data.csv?project
gcspublicdata
https://storage.cloud.google.com/nmfs_odp_swfsc/Fisheries%20Resources%20Di\
/Sea_Survey Stationl.csv? ga=2.537526479975315.1644511630
https://www.fisheries.noaa.gov/inport/item/20693

Dataset Tabld 4. Pacific Fisheries Information Network (PacFIN) APEX reporting system

Dataset Title
Species/Resource
Abstract

Strength/Weakness

File Name

Data Type
Spatial Extent

Pacific Fisheries Information NetwoiRgcFIN) APEX reporting system

Managed fisheries

¢KS yIiA2y Qa8 FANBG NBIA2YyIf FAAKSNRS:
collection and information management project. Cooperative agency and indi
partners supply data from commercial fisheries off the coasts of Washington, Or:
and California. PacFIN combines the collected information to provide accurate estil
of commercial catch and value for the West Coast. Member agencies include Cal
Department of Fish & Wildlife, Oregon Department of Fish & Wildlife, Washin
Department of Fish & Wildlife, National Oceanic and Atmospheric Administration, F
States Marine Fisheries Commission, Pacific Fisheries Management Council
Landing summaries are compiled from databases that overlap in time and geogi
coverage and come from both within and outside of NOAA Fisheries. Although nurr
checks have been made to verify their completeness and accuracy, disciep are
always possible.

ALLOO5 Species Report: Monthly Commercial Landed Catch by Port Group: Netric
(mt), Revenue, and Prigeer-pound (Price/lbs)

No data available except in a report that is generateMiarosoft Excel

Landings by port group
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http://oceanview.pfeg.noaa.gov/erddap/search/index.html?page=1&itemsPerPage=1000&searchFor=CPS+Trawl
http://oceanview.pfeg.noaa.gov/erddap/search/index.html?page=1&itemsPerPage=1000&searchFor=CPS+Trawl
mailto:Yuhong.Gu@noaa.gov
https://console.cloud.google.com/storage/browser/_details/nmfs_odp_swfsc/Fisheries%20Resources%20Division/CPS_Trawl_Life_History_Specimen_Data.csv?project=noaa-gcs-public-data
https://console.cloud.google.com/storage/browser/_details/nmfs_odp_swfsc/Fisheries%20Resources%20Division/CPS_Trawl_Life_History_Specimen_Data.csv?project=noaa-gcs-public-data
https://console.cloud.google.com/storage/browser/_details/nmfs_odp_swfsc/Fisheries%20Resources%20Division/CPS_Trawl_Life_History_Specimen_Data.csv?project=noaa-gcs-public-data
https://storage.cloud.google.com/nmfs_odp_swfsc/Fisheries%20Resources%20Division/Sea_Survey-_Station1.csv?_ga=2.53752616.-1679975315.1644511630
https://storage.cloud.google.com/nmfs_odp_swfsc/Fisheries%20Resources%20Division/Sea_Survey-_Station1.csv?_ga=2.53752616.-1679975315.1644511630
https://www.fisheries.noaa.gov/inport/item/20693

Time Scale

Contact/Source
License/Use
Restrictions
Citation Info
Online Link
Metadata Link

Depending on the type of data received, the information is updated weekly, monthi
annually. The California fish ticket data are updated twice each month (refe
https://pacfin.psmfc.org/data/fagsy.

A Contact Us form is available ahittps://pacfin.psmfc.org/contact/contacus/

Not described

Pacific Fisherielmformation Network (PacFIN) 2022
https://reports.psmfc.org/pacfin/f?p=501:1000:
https://reports.psmfc.org/pacfin/f?p=501:826:116789250692MITIAL:::F SELECTE
NODE:146&cs=31Q4bgnVRHobEHev2 B88HsOtSCZtHfugBv 4SsO5JiISQNRNmM
R7dOifVIUA33bWOPZHQUwzs4wrT@ KS aYSGlF RFEGEE A& 2y
custom queries can be created from the raw data (see Edwards 2020).

Dataset Tabld.5. Historical catch of California commercial marine fisheries-2084

Dataset Title
Species/Resource
Abstract

Strength/Weakness

File Name
Data Type
Spatial Extent
Time Scale
Contact/Source

License/Use
Restrictions
Citation Info

Online Link

Metadata Link

Catch of California commercial marine fisheries 12805

Commercial marine fisheries

This data summarizes California Fish and Wildlife commercial fisheries catches fro
1981-2005. The purpose of the dataset was to identify historically important fishing
grounds and quantify an associated relative ecosystem service and benefit measul
overtime and space for a suite of commercially important species. Catches are rep
2y fFYyRAYy3I NBOSALI&A olfaz 1yz2sey |a Wi
processors at the port of landing. Summary catch statistics include market categor:
year, pounds landed, and spatial block. The time series includes species that are
historically and/or currently important to the California fisheries economy and were
binned into 10 broad taxonomic groups: groundfish, coastal pelagic species, salmc
game fish, highly migratory species, abalone, market squid, echinoderms, Dungeng
crab and other crustaceans. To improve the spatial accuracy of the catches, a
bathymetric criterion was used for each taxonomic group based on depth range in
which the speciets most often encountered. For all taxonomic groups, total catch fc
25 years for each block was summarized and converted pounds to metric tons. To
normalize the catch, the total catch was divided by the area of the grid block or def
contour. Note thatno catchrelated effort information available with this dataset.

The latest data, which are collected annually from logbook data, were last updated
2005; the dataset was scientifically peer reviewed

Catch of California commercial marine fisheries 19805

Raster data layer

California

1981-2005

Rebecca Miller, National Marine Fisheries Service Fisheries Ecology Division Grou
Analysis Team, Santa Cruz, CA 95060; (831349@6;rebecca.mille@noaa.gov

This work is licensed under a Creative Commons Attribution 3.0 License.

Miller, R.R., J. Field, J. Santora, Monk, M.H., R. Kosaka, C. Thomson. 2014. Spati
valuation of California marine fisheries as an ecosystem service. Canadian Journa
Fisheries and Aquatic Sciences. doi.org/10.1139/4fx6-0228
https://caoffshorewind.databasin.org/maps/new/#datasets=49ad0ad50e5b49339b¢
74f039a774
https://caoffshorewind.databasin.org/datasets/49ad0ad50e5b49339b8f0774f039a7
layers/834a3fdb7d7d4a2d9c1757e4680ec507/metadatalfgdc/
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https://pacfin.psmfc.org/data/faqs/
https://pacfin.psmfc.org/contact/contact-us/
https://reports.psmfc.org/pacfin/f?p=501:1000:
https://reports.psmfc.org/pacfin/f?p=501:826:11678925069201:INITIAL:::F_SELECTED_NODE:146&cs=3IQ4bqnVRHobEHev2_B88HsOtSCZtHfuqBv_4SsO5JilSQnRNmLS8HO-R7dOifVlUA33bW0pZXi-dQUwzs4wrTQ
https://reports.psmfc.org/pacfin/f?p=501:826:11678925069201:INITIAL:::F_SELECTED_NODE:146&cs=3IQ4bqnVRHobEHev2_B88HsOtSCZtHfuqBv_4SsO5JilSQnRNmLS8HO-R7dOifVlUA33bW0pZXi-dQUwzs4wrTQ
https://reports.psmfc.org/pacfin/f?p=501:826:11678925069201:INITIAL:::F_SELECTED_NODE:146&cs=3IQ4bqnVRHobEHev2_B88HsOtSCZtHfuqBv_4SsO5JilSQnRNmLS8HO-R7dOifVlUA33bW0pZXi-dQUwzs4wrTQ
mailto:rebecca.miller@noaa.gov
https://caoffshorewind.databasin.org/maps/new/%23datasets=49ad0ad50e5b49339b8f0774f039a774
https://caoffshorewind.databasin.org/maps/new/%23datasets=49ad0ad50e5b49339b8f0774f039a774
https://caoffshorewind.databasin.org/datasets/49ad0ad50e5b49339b8f0774f039a774/layers/834a3fdb7d7d4a2d9c1757e4680ec507/metadata/fgdc/
https://caoffshorewind.databasin.org/datasets/49ad0ad50e5b49339b8f0774f039a774/layers/834a3fdb7d7d4a2d9c1757e4680ec507/metadata/fgdc/

Dataset Tabld.6. West Coast Renewable Energy Space Use Conflict Study

Dataset Title
Species/Resource
Abstract

Strength/Weakness
File Name

Data Type

Spatial Extent

Time Scale
Contact/Source

License/Use
Restrictions

Citation Info

Online Link
Metadata Link

West Coast Fishing Ethnography

Commercial and recreational fishing

Created as part of a 2012 BOEM study on OCS renewable energyuspaoaflicts,

this data contains the commercial and recreational fishing locations off the Pacific ¢
of Washington, Oregon and California. The purpose is to support ocean planning
activities pursuant to the Executive Order Regarding the Ocean Policwéméalthe
Economic, Security, and Environmental Interests of the United States, the Energy |
Act, the National Environmental Policy Act, the Rivers and Harbors Act, and the Cc
Zone Management Act. Three components of the scientific researcidettia
literature review, a geospatial database, and ethnographic research. The literature
review surveyed the professional, grey, and pemriewed literature on spatial conflict:
in the marine environment. Summaries of the literature tracked how stakedreld
resolved, mitigated, and addressed space use conflicts. A geospatial database wa
developed to include available GIS data and new GIS data produced by the study f
The ethnographic data collection occurred by engaging individuals and small grouy
one-on-one guided discussions. In addition, the study team convened larger group
meetings to describe the study and to develop contacts for further research.

Older dataset; needs updating to ensure it is still relevant
FinalpaceUseConflict20130426.zipx

Shapefile and TIFF geospatial data

We° Bound129.163395

E° Bound117.311065

N° Bound:49.085369

S° Bound:30.542094

Published: January 1, 2012; data collection began in 1972 and endadyo®, 2011
(data complete)

Jonathan Blythe, BOEM

Generally, materials produced by federal agencies are in the public domain and m:
reproduced without permission. However, not all materials appearing on this site
are in the public domain. Some materials have been donated or obtained from
individuals or organizations and may be subject to restrictions on use.

Industrial Economics, Inc. 2012. Identification of Outer Continental Shelf renewable
energy spaceise conflicts and analysis of potential mitigation measures. U.S.
Department of the Interior, Bureau of Ocean Energy Management, Herndon, VA. C
Study BOEM 201@83. 414 pp.
https://caseagrant.ucsd.edu/sites/default/files/BOEM_Renewable _Energy Space |
Conflicts Report for CA.pdf

https://www.fisheries.noaa.gov/inport/item/48944
https://www.sciencebase.gov/catalog/item/51547afee4b030c71ee0688d

Dataset Tabld.7. EcoCast Map Bycatch Predictions Relative to Swordfish Catch

Dataset Title
Species/Resource
Abstract

EcoCast Map Bgitch Predictions Relative to Swordfish Catch

Fishery sustainability

The EcoCast Map product is a novel fishery sustainability tool that helps fishers an
managers better evaluate how to allocate fishing effort to optimize thetcaf target
species (e.gswordfish) while minimizing the accidental bycatch of blue sharks and
protected species (leatherback sea turtles, California sea lions).
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https://caseagrant.ucsd.edu/sites/default/files/BOEM_Renewable_Energy_Space_Use_Conflicts_Report_for_CA.pdf
https://caseagrant.ucsd.edu/sites/default/files/BOEM_Renewable_Energy_Space_Use_Conflicts_Report_for_CA.pdf
https://www.fisheries.noaa.gov/inport/item/48944
https://www.sciencebase.gov/catalog/item/51547afee4b030c71ee0688d

Strength/Weakness | This is an experimental product and is currently only available only for the Californi

File Name
Data Type

Spatial Extent

Time Scale
Contact/Source
License/Use
Restrictions

Citation Info

Online Link
Metadata Link

drift gill net fishery.

The data are housed in ERRDAP, which anyone can use to build a personal web ¢
display graphs with the latest data (or other images @iVil content). ERRDAP is NO,
Fisheries Environmental Research Division's Data Access Program.

See below

The environmental data used to create the EcoCast Map product can be download
from the CoastWatch dataserver and tB®PERNICUS Copernicus Marine
Environmental Monitoring Service at following the links:

1 NOAA/NCDC Blended Daily Global 0.25° Sea Surface Winds
https://coastwatch.pfeg.noaa.gov/erddap/griddap/ncdcOwDIly _LonPM180.¢
ph

1 GHRSST Globaki Sea Surface Tempéuee
https://coastwatch.pfeq.noaa.gov/erddap/griddap/jplG1SST.qgraph

1 Multi-scale Ultrahigh Restution SST Analysis
https://coastwatch.pfeq.noaa.gov/erddap/griddap/jpIMURSST41.graph

1 Global ocean gridded L4 sea surface heights and derived iarigh
https://marine.copernicus.eu/servicegortfolio/accessto-
products/?option=com_csw&view=details&product idASEVEL GLO PHY
4 NRT _OBSERVATIONS 008 046

lat_max 47.0653

lat_min 29.652364600000002

lon_max-115.67100192

lon_min-131.5914

The tool was developed to be updated with réiahe data

Elliott Hazen or Heather Weic

The information on this page may be used and redistributed freely, but is not intenc
for legal use. Neither the data contributors, EcoCast partner organizations, CoastW
NOAA SWFSC, nor any of their employeesntractors, makes any warranty, expres!
or implied, including warranties of merchantability and fitness for a particular purpo
or assumes any legal liability for the accuracy, completeness, or usefulness of this
information. Although it is distributetly the NOAA CoastWatch West Coast Regione
Node, this product is solely the responsibility of the EcoCast project (.pdf) and is nc
associated with NOAA CoastWatch.

String contributors are: Elliott L. Hazen, Dana K. Briscoe, Héatbleh, Steven J.
Bograd, Dale Robinson, Tomo Eguchi, Heidi Dewar, Suzy Kohin, Daniel P. Costa,
Benson (NOAA Southwest Fisheries Science Center / University of California Sant
Rebecca Lewison (San Diego State University), Helen Bailegréitpief Maryland
Center for Environmental Science), Sara M. Maxwell (Old Dominion University), an
Larry B. Crowder (Stanford University)
https://coastwatch.pfeq.noaaov/ecocast/map product.html

The EcoCast product data were downloaded from the ERD/CoastWatch West Coa
ERDDAP server:

1 EcoCast Map product as a data file
https://coastwatch.pfeg.noaa.gov/erddap/griddap/ecocast.graph
https://coastwatch.pfeq.noaa.gov/erddap/infecocast/index.html

1 Animal weighting factors and the dates of the environmental data used for
each map
https://coastwatch.pfeg.noaa.gov/erddap/tabledap/ecocast_inputs.graph
https://coastwatch.pfeg.noaa.gov/erddap/info/ecocast_inputs/index.html
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https://coastwatch.pfeg.noaa.gov/erddap/griddap/ncdcOwDlyStrs_LonPM180.html
https://coastwatch.pfeg.noaa.gov/erddap/griddap/ncdcOwDly_LonPM180.graph
https://coastwatch.pfeg.noaa.gov/erddap/griddap/ncdcOwDly_LonPM180.graph
https://coastwatch.pfeg.noaa.gov/erddap/griddap/jplG1SST.graph
https://coastwatch.pfeg.noaa.gov/erddap/griddap/jplG1SST.graph
https://coastwatch.pfeg.noaa.gov/erddap/griddap/jplMURSST41.graph
https://coastwatch.pfeg.noaa.gov/erddap/griddap/jplMURSST41.graph
https://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=SEALEVEL_GLO_PHY_L4_NRT_OBSERVATIONS_008_046
https://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=SEALEVEL_GLO_PHY_L4_NRT_OBSERVATIONS_008_046
https://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=SEALEVEL_GLO_PHY_L4_NRT_OBSERVATIONS_008_046
https://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=SEALEVEL_GLO_PHY_L4_NRT_OBSERVATIONS_008_046
https://coastwatch.pfeg.noaa.gov/ecocast/map_product.html
https://coastwatch.pfeg.noaa.gov/erddap/griddap/ecocast.graph
https://coastwatch.pfeg.noaa.gov/erddap/griddap/ecocast.graph
https://coastwatch.pfeg.noaa.gov/erddap/info/ecocast/index.html
https://coastwatch.pfeg.noaa.gov/erddap/tabledap/ecocast_inputs.graph
https://coastwatch.pfeg.noaa.gov/erddap/tabledap/ecocast_inputs.graph
https://coastwatch.pfeg.noaa.gov/erddap/tabledap/ecocast_inputs.graph
https://coastwatch.pfeg.noaa.gov/erddap/info/ecocast_inputs/index.html

Datase Table4.8 NOAA Observed Fishing Effort in the U.S. Pacific Coast Groundfish Fisheries

Dataset Title
Species/Resource

Abstract

Strength/Weakness
File Name

Data Type

Spatial Extent
Time Scale
Contact/Source

License/Use
Restrictions
Citation Info

Online Link

Metadata Link

NOAA Observed Fishing Effort in the U.S. Pacific Coast Groundfish Fisheries
Noncatch Shares P¢20022017) Noncatch Shareslookand-Line(20022017)
Limited-entry Bottom Trawl (2002010); Catch Shares Pot (202017); Catch Shares
Hookand-Line (20112017)

The main purpose of these data layers is to help inform the National Marine Fisher
Service Biological Opam on Continuing Operation of the Pacific Coast Groundfish
Fishery (NMFS 2012). In 2011, new regulations governing the limited entry bottom
and midwater trawl fisheries led to the induction of individual fishing quotas (IFQs).
Primary goals of IFQ magement included decreased bycatch and increased catch
accountability, profitability, and efficiency. In the shoreside bottom trawl fishery, pe
holders with IFQ and a trawl endorsement can use multiple gear types (although ni
within the same trip),ricluding bottom trawl, midwater trawl, hoe&nd-line gear, and
pot gear. These management changes could impact fishing effort in trawl sectors, i
well as alter fixed gear fishing effort by providing a new opportunity for fixed gear
fishing activity and piential competition between IFQ and other fixed gear sectors.
These data layers display fishing effort to assess these potential changes.

Wide area coverage; data quality limited by confidentiality

Datawarehouse.gdb (layerseastored in geodatabases in the various packages)
Raster

UL-126.7 W 48.4 N; LR16.8W 32.5N100m cell size

Varies, 2002017

Curt Whitmire, NOAA Fisheries, Northwest Fisheries Sciéanter,
curt.whitmire@noaa.gov

This work is licensed under a Creative Commons Attribution 3.0 License

Somers, K. A., C. E. Whitmire, K. Richerson, J. E. Jannot, V. J. Tultlg, &hcVeigh.
2020.Fishing Effort in the 20@27 Pacific Coast Groundfisiisheries. U.S. Department
of Commerce, NOAA Technical MemoranddMFSNWFS€153.
https://doi.org/10.25923/8y7r0g25
https://caoffshorewind.databasin.org/datasets/c9bf92d374544e6399306alea9383(
https://caoffshorewind.databasin.org/datasets/a9fc4bdc7dcd46f49a5daflcO0a4a04]
https://caoffshorewind.databasin.org/datasets/bc58d82502314fc08e94d0bd1fcdic!
https://caoffshorewind.databasin.org/datasets/5fd58e97906943ae80f290c2e42b63
https://caoffshorewind.databasin.org/datasets/c3f95644734{4992a61307e566¢c891
https://caoffshorewind.databasin.org/datasets/661a84e€632224a3f8a982868defe71
https://caoffshorewind.databasin.org/datasets/8b0d742d072746cca3bb98be0c9c4!
Same as Online Links
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https://caoffshorewind.databasin.org/datasets/bc58d82502314fc08e94d0bd1fcd1c64/
https://caoffshorewind.databasin.org/datasets/5fd58e97906943ae80f290c2e42b63e2/
https://caoffshorewind.databasin.org/datasets/c3f95644734f4992a61307e566c891e0/
https://caoffshorewind.databasin.org/datasets/661a84e632224a3f8a982868defe71b5/
https://caoffshorewind.databasin.org/datasets/8b0d742d072746cca3bb98be0c9c49d8/

SECTION 5. MARINE MAMMALS

Forty-five species of marine mammals are known to occur inGkEbetween British Columbia, Canada

and Baja California Sur, Mexico. Marine mammals discussed in this section fall into two taxonomic groups:
cetaceans (whales, dolphins, and porpoises) amtipeds (seals and sea lions). Cetaceans are further
divided into two groups consisting of baleen whales (mysticetes) and toothed whales (odontocetes).
Seven species of baleen whales are known to occur off California. Toothed whales known to occur offshore
I TEAFT2NYAL AyOfdzRS &LISNY gKIfSa O0GKNBS aLISOASa0:s
morphologically distinct groups), beaked whales (15 species that are difficult to distinguish at sea),
dolphins (19 species), and porpoises (two species).igtids include the eared seals (otariids) and the
earless or true seals (phocids). Southern sea ottErdydra lutris nereisnustelids) inhabit a limited
portion of the CCS from Pigeon Point to Gaviota State B&agulation estimates for marine mammals

are compiled on a regular basis by NOAA in the form of stock assessiN&## (Fisheries 2021 avith

some Central California specific data for cetacean abundance last compiled in 2007 (Barlow and Forney
2007; Table 5.1)All marine mammals in U.S. waten® protected under the Marine Mammal Protection

Act, and some have additional protections such as under the U.S. ESA and the International Convention
on Trade in Endangered Species of Wild Fauna and Flora (CITES).

The nutrientrich upwelling season of éhCalifornia Current is strongest in spring and summer, which is
when prey is likely to be most abundant. When the California Current upwelling relaxes from August to
October, whales and pinnipeds will follow the warmer surface waters. The northward fdamidson
Current dominates in winter, and from November to February warm water species such as dolphins will
move north fromsouthernCalifornia. The distribution of cetaceans and pinnipeds is also influenced by
the edge of the continental shelf at th®@m (656ft) isobath along the West Coast (Becker et al. 2020).

Many of the baleen whale species that are seen in California waters in the spring and then later in the fall
are passing through to their foraging or breeding and calving grounds. In the esyrtivay can be found

in cold water feeding areas north of Oregon (Wursig, 1988; Calambokidis et al. 2009). In winter, most
baleen whales are found in tropical waters off Mexico, Costa Rica, and Hawaii where they mate and calve
(Wirsig, 1988; Heithaus anDill 2009). Baleen whale foraging locations and patterns can change
depending on oceanographic conditions in their search for better feeding areas (Calambokidis et al. 2009).

Toothed whales occur in a diverse range of habitats from nearshore to far oéfshoa variety of
GSYLISNI §dzNE NBIAYSE IyR o02G0G2Y &dNHzO0 dzNB LINB ¥ S NJ
(Phocoenoides daljiwhich occurs in upwellingfluencedwaters along the shefi f 2 LIS 0 NBF { & wA
dolphins Grampus grisegsprefer bathymetically complex regions with warm water. Shbeaaked

common dolphins Belphinus delph)jsare found in warmer offshore waters while Pacific wisiged

dolphins [agenorhynchus obliquidenare found on the cooler shedlope areas. Harbor porpoises

(Phoc@na phocoenpconcentrate nearshore on the shelf in areas of cool ocean temperatures (Pelagic
Working Group 2002; Allen et al. 2011).

Because of their connection to land, pinnipeds follow a predictable and synchronous annual cycle
between terrestrial site for hauling out and rearing young, and ocean foraging sites. They often exhibit
breeding site fidelity, returning to the same site annually. Haul out site selection and overall seasonal
distribution may be driven by proximity to foraging opportuniti€3tariids are also known to float on the
surface of the ocean to warm themselves, sometimes in large rafts. The sea lion species are more likely
to remain closer to shore, as they haul out frequently to rest and thermoregulate. Fur seals utilize habitat
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in a similar fashion to the phocids, in that they spend most of their lives at sea, hauling out primarily for
breeding. The phocids depend on their higher levels of subcutaneous fat stores to thermoregulate while
at sea, allowing them to spend less time land.

Based on distinct habitat preferences that are generally closely linked to seasonal oceanic conditions,
cetacean distribution models have been developed to help assess which animals might be in an area and
at which time. Becker et al. (2020) cted predicted density distribution models for several species of
cetaceansatasetTable 5.1). These models combine information on animal observations in the field
GAGK (GKS 20SIyQa LIKeaAOlt FyR OKSYAOLI f, dapth,i NA 6 dzi ¢
chlorophyll concentration, etc.) to determine how environmental drivers influence the distribution of
marine species. Known information about habitats and food sources can be used to predict their
preferences and form a picture of where marineraals are likely to occur at different times of their
biological life histories. The seasonal patterns between cold and warm water, which create generally
predictable occurrences in the food web, are altered during abrupt climatic shifts. The shift toS&h EN
event occurs about every four to ten years, when the usual westerly trade winds cease, and upwelling is
reduced. This affects the whole food chain with corresponding impacts to marine mammal distribution
and health.

Table 5.1. Marine mammal species enanly observed in th€CS Cetacean abundance estimates are based on Barlow and
Forney (2007). Minimum population estimates are based on NOAA Marine Mammal Stock Assessment Reportsuitteyinal

year, specific stock, and report year identifietDAA Bheries 2021)cexcept for southern sea otter, which is based on a USFWS
report (USFWS 202l

Est. Abundance
Common Name Scientific Name Central CA
(34.5238° N)

Mysticetes (Baleerwhales)

Minimum Population IUCN Status;
Estimate Global Pop. Tren

Blue whale Balaenoptera musculus (528 ég;o Islz.cl)f'la‘lc)ific 2019 :ig?::gﬁge‘ji
Humpback whale Megaptera novaeanglia¢586 EZ?C‘;{R(IZV?/%)ZMQ :—nec"’r‘;;;‘rzgcemi
Gray whale Eschrichtius robustus ~ |---- 2234%225{ flif)zozo ;;isléconcem;
o oy men e
e e gy ST s
Sei whale Balaenoptera borealis |14 374 (2014) Endangered;

East. N. Pacific 2018 |increasing
Odontocetes (ToothedVhales)

) 1,270 (2014) Vulnerable,
Sperm whale Physeter macrocephalu¢143 CA/OR/WA 2019 unknown
Dwarf or pygmy spern . 1,924 (K. breviceps, 201Least Concern;
whale Kogia spp 710 CA/OR/WA 2016 unknown
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Common Name Scientific Name

Killer Whale Orcinus orca

. | A NgRk@diwhale |Berardius bairdii

/ dz@A SN & 0 Ziphius cavirostris

Other beaked whales Mesoplodon spp

Bottlenose dolphin

(offshore) Tursiops truncatus

51 f f Qa LJ2 N|Phocoenoides dalli

Harbor Porpoise Phocoena phocoena

Longbeaked common Delphinus capensis

dolphin

Shortbeaked common . .
dolphin Delphinus delphis
Northgrn right whale Lissodelphis borealis
dolphin

Pacific whitesided Lagenorhynchus
dolphin obliquidens

WA &da2Qa R2Grampus griseus

Striped dolphin Stenella coeruleoalba

Est. Abundance

Central CA
(34.5>38° N)

116

159
2,647
269

61
8,870
4,375
115,200
2,032
9,486
3,197

2,389

Minimum Population

Estimate

75 (2020) SRKW

East. N. Pacific 2020

349 (2018)

W. Coast Transient 202(

276 (2014)
Offshore 2018

1,633 (2014)
CA/OR/WA 2018

2,059 (2014)
CA/OR/WA 2017

1,967 (2014)
CA/OR/WA 2017

1,255 (2014)

IUCN Status;
Global Pop. Tren(

Data Deficient;
unknown U.S.ESA
Endangered

Least Concern;
unknown

Least Concern;
unknown

Data Deficient;
unknown

Least Concern;

CA/OR/WA Offshore 20junknown

17,954 (2014)
CA/OR/WA 2016

2,737 (2012)
Morro Bay 2019

68,432 (2014)
CA 2016

839,325 (2014)
CA/OR/WA 2016

18,608 (2014)
CA/OR/WA 2016

21,195 (2014)

Least Concern;
unknown

Least Concern;
unknown

Least Concern;
unknown

Least Concern;
unknown

Least Concern;
unknown

LeastConcern;

CA/OR/WA/No/So 2016{unknown

4,817 (2014)
CA/OR/WA 2016
24,782 (2014)
CA/OR/WA 2016

Phocids (True Seals)

Harbor seal Phocavitulina

Northern elephant segMirounga angustirostris |----

27,348 (2012)
CA 2014

81,368 (2010)

CA Breeding 2014

Otariids (Eared Seals)

Northern fur seal Callorhinus ursinus
California sea lion

Steller sea lion Eumetopias jubatus

Southern sea otter  |[Enhydra lutris nereis

Zalophus californianus  |----

Sea Otters
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7,524 (2013)
CA2015

233,515 (2014)
U.S2018

43,201 (2017)

Least Concern;
unknown

Least Concern;
unknown

Least Concern;
unknown

Least Concern;
increasing

Vulnerable;
decreasing

Least Concern;
increasing

Near Threatened;

U.Sportion E. Stock 20lincreasing

2,962 (2019)
(USFWS 202)

Endangered;
decreasing



Marine Mammals With Potential to Occur in the Wind Energy Area or Vicinity

Based on the distribution models of Becker et al. (2(8ataset Table 5)1the cetacean species most

likely to occur in or near theIBWEAar&F Ay g KI £ S . I PatRcwhitesidédlddiphiRands K I f S =
northern right whale dolphinHumpbackand blue whalesand5 I f f Q& dré dshIBrdadySand
seasonally distributed in the region but have lower predicted densities due to lower overall population
numbers and distribution patterns. The highest density of baleen whales in the vicinity bfBH¢EAS

most likely to occur in theummer and fall.

Baleen Whales

The current best estimate on the number lmimpback whaleghat occur along the U.S. West Coast is
2,900 animals in the California/Oregon/Washington stock (Carretta et al. 2020). They are most abundant
off California from pring to fall although a small number remain to feed along the Pacific coast between
Kodiak Island, Alaska, and northern California. Becker et al. (2020) estimates that the highest density of
humpback whales in thtM1BWEA occurs in the summer/fall, which densidered lowto moderate
compared to the maximum density in the CCS (Figure ALB).distribution pattern indicates that the
whales concentrate closer to shore over the continental shelf and are more common off Monterey and
San Francisco Bays duringesle seasons.Based on density modeling data and survey sightings, a
Biologically Important Area (BIA) for feeding has been delineated Momo Bay to Point Sddetween

April and November (Calambokidis et al. 20¥8n Parijs et al. 201Rataset Table .2). In addition to

the BIA, the area of the MBWEA is encompassed by a Critical Habitat designation for the Mexico and
Central American Humpback Whale DRE3AA Fisheries 202)Ld

The best estimate of the number bfue whalesin the eastern North Pacific is between 1,767 and 2,038
individuals (Calambokidis and Barlow, 2020). Recent modelling efforts have found that blue whale habitat
preferences are strongly influenced by water temperature, seafloor topography and subsurdéee w
properties (Abrahms et al. 2019). Blue whale abundance estimates frorrdingect surveys over the
years have been highly variable, which is attributed to a more recent northward shift in their distribution
to waters off Oregon and Washington becawd warming ocean temperatures (Calambokidis et al. 2009).
Blue whales are most likely to be found off California between summer and fall after which they leave U.S.
West Coast waters from November to March (Carretta et al. 2020). Becker et al. (202@}esthat the
highest density of blue whales in tMBWEA occurs in the summer/fall, which is considered low relative

to the CCS (Figure A.2). The distribution pattern indicates that the whales concentrate over the shelf and
shelf break, and more offshe in the southern California area. BIAs for blue whales have also been
predicted through similar modeling effortEhe closest BIA to the MBWEA extends from Point Conception
to Point Sal, for feeding blue whales from June through Octfkem Parijs etla2015 Dataset Table 5.2).

The California/Oregon/Washington stock fof whalesis estimated to be 9,029 individuals, but this is

probably an underestimate because it excludes some fin whales that could not be identified during the
surveys, so they werBl B O2 NRSR | & dGdzy ARSYGATFTASR NERNJdzr £ € 2NJ &
2020). The population structure and movements of fin whales are not well known, but they are generally
present yeasround off California, occurring both nearshore and off€havith the highest densities in the

summer and fall. High densities have been predicted in modeling efforts in offshore waters centered

about 185 km (115 miles) west of the Gulf of the Farallones (Calambokidis et al. 2015). Not all fin whales
undergo lmgrange seasonal migrations with some making only shemmje seasonal movements in

spring and fall (Calambokidis et al. 2015). In research conducted in the North Atlantic, fin whale
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distribution was likely influenced by depth and more complex bottom tpphy. Becker et al. (2020)
estimates that the highest density of fin whales in M8WEA could occur in the summer/falllhese
densities arehigh compared tonorthern California as the whales are concentrated south of Monterey
Bay to the northerrChanml Islandganging from coastal to offshore habitaiSigure A.3).

Two distinct populations ofjray whalesinhabit the Pacific Ocean, with the Eastern North Pacific
L2 Lddzf F GA2y Qa8 NI}Iy3IS SEGSYRAY3I FNRY ! f | Stimatesfor . | 21
this population indicate there are 26,960 individuals (Carretta et al. 2020). Gray whales are in greatest
abundance off California from spring to fall but can be observed almostrgaad (Calmbokidis et al.
2015). The migration corridors fanost gray whales are within 10 km (6 mi) of the U.S. West Coast
although some may deviate farther offshore. This proximity to shore makes them relatively easy to count
using landbased observers. These numbers show there is a spike in the numbenvidiiads seen per

day from December to March when they are on their southbound migration and again from April to July
when they are traveling northward. After these peaks, the numbers moderate for a few weeks until slowly
tapering off (Calambokidis et aD25). Given their nearshore foraging and travel habitat preferences, gray
whales are considered unlikely e@cur withinthe MBWEA. Because tfe lack of broad temporal scale
at-sea observation data due to their seasonality and nearshore migration tenserthere is currently

no known California Curremwide predictive distribution model for gray whaleslowever, raw NOAA
survey data from cetacean surveys and CalCOFI may be able to provide some information regarding
potential presence in the MBWEAWo gray whale BIAs exist in the vicinity of the MBWEA: a migration
BIA, from January to July, and again from October to December overlaps the boundaries of the MBWEA,
a second migration BIA, from March to July, is closer to shore, but incorporates thel ggwse of gray

whale northbound migratiorfVan Parijs et al. 201 ®ataset Table 5.2).

Toothed Whales

The largest member of the toothed whale family is #perm whale They are also one of the large whales

that cannot go without feeding for long period§time. They routinely dive to depths of 610 m (2,000 ft)

for up to 40 minutes or longer in search of squid, their primary prey, and have been known to dive as deep
as 3,048 m (10,000 INOAA Fisheries 2021d-emale groups migrate up to 683 mi (1,109 las part of

a strategy for surviving in a variable habitat with low local food abundance and poor foraging success. It
is believed this tactic may be the reason that female sperm whales form permanent social bonds as they
may benefit from the experienoaf older females during migrations (Heithaus and Dill 2009). The 2,000m
(6562 ft)isobath is a potential predictor of sperm whale habitat, generally delineating the shift from the
continental slope to the continental rise (Becker et al. 20B@cker et al(2020)predicted low densities

of sperm whales in tht1BWEA compared to the CCS as a whole, but there is a substantial increase in
predicted density immediately west of tHdBWEA along and beyond the shelf slope (Figure Althp

sperm whale habitabasd density models matched poorly to actual sightings, possibly duientted
sampling of deep offshore waters where sperm whales are usually foumdébined with low detectability

at the ocean surfacelt is expected that sperm whales can be found infQailia waters yearound, with

higher abundance in mitlay and midSeptember off Central California due to migration patterns (Allen

et al. 2011). Given the water depths and distance from shore, it is expected that sperm whales are likely
to occur west ofind potentially withinthe MBWEA.
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: Southern resident killer whales

1 O | . .
: 0% spend nearly all their time on the
\ X Rogue Ri ’, . e .
' Pacific ;-{7\“ e ] L continental §helf within 34 km (21 mi)
! Ocean lll- ez 1 \\v@k; from shore in water less than 200 m
I K™
: t (656 ft) deep (Hanson et al. 2017).
, .
I ,|,©Eureka Legend They depend on different prey
] = Cape Mendocino %p Revised Coastal CH . .
'\ 2 ?’; Ticas:a:x:;: gg\cr;;h:rei\:a speCIeS and habltatS throughout the
Y EEE Coreab . O Gome e year, but their movements also seem
Z_: orthern oast Area .
\ ke ac ooneos to be nfluenced by the seasonal
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e  Kilometers Point sur e | Southern Resident Killer Whale
NOAA~NMFS»\'\’CR-ngBench 9/17/2020 | mean hghwl ar!NOTd g ated a ncl a tat.

Distinct Population Segment (DPS)
Figure 5.1. Southern resident killer whale DPS critical habi@aA Fisheri  Which is listed as Endangel under
20219. the U.S. ESA In addition to the
original inland waters of Washington
State that are listed as critical habitat, the new rule included marine waters in depths of 6 to 200 m (20 to
656 ft) from the U.S. border with Canada south to Point Sur @igu;NOAA Fisheries 2021 d here is
currently no known California Curremtide predictive distribution model for killer whalesAs the
southern end of the current known range of this DPS is Point Sur, it is unlikely that killer whales from this
population will occur in the MBWEA.

Because I A NRQ& 0 Sarella®& thankothér Beaked whales, and are also more social, they are
the most easily identified species of the beaked whale family durirsgatsurveys. They are commonly
found in deep, cold wars but are also occasionally observed over the continental slope and shelf along
the CC3n summer and fallNOAA Fisheries 2021 d he California/Oregon/Washington stock population
abundance estimate is 2,697 whales (Carretta et al. 2020). Beckdr 2628) indicated that predicted
RSyaAaridAasSa 27F . I ANKBMEA o $ring &R subiidr &rSd@ratdcygmpardd  the

CCS Predicted densities in the area increase as distance from shore increases, with high densities
adjacent to the MBWE Atthe west. Densities were predicted to be higstoffshore over the shelf slope

from Cape Mendocindo Pigeon Point, and again from Point Piedras Blancas to Point Argiigjloe

A.5).

Thesmall beaked whale guildffshore California includes dz@ Ab8akéd whalg(Ziphius cavirostrjsand

six species of Mesoplodonts:f | A Yy @A f f S QBesapBdon derirogtifstl SNENA y Qa o6StFH {1 SR
(M. perrin), lesser beaked whalgM. peruvianuy { 0 S22y SISND & (M SdinpgeiRgingki | £ S
toothed beakel whale (M. gingkodeny andl dzo 6 Q& 6 S (M. SaRhubb$l e species are

grouped into a guild because they are difficult to distinguish at sea and are rarely observed, resulting in
insufficient sighting records to create accurate estimates stfitiution and density for any given species
(Carretta et al. 2020). The 2014 California/Oregon/Washington stock of mesoplodont whale abundance is
estimated to be 3,044 animals (Carretta et al. 20B@nsity models from Becker et al. (2020) for these
spedesindicated higher predicted density well beyond the skebtfpe, with low values in thMIBWEA

compared to the CCS as a whole (Figure AHBedicted densities are higher directly adjacent to the
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MBWEA, increasing with depth offshore to the west and south. The mesoplodont whale Hrsieat
density model data matched poorly to actual sightings, possibly dilimited sampling of deep offeore
waters wherethese speciesire usually found.The 2,00em (6,562ft) isobath is a useful predictor for
beaked whale habitat preference because this depth represents the transition from the continental slope
to the continental rise (Becker et al. 2016

The5 | £ £ Q& isldzdwdndBniasdSeasily identifiable cetacean in California offshore waters. Although

much of its life history isinknown, it is reasonably abundamiQAA Fisheries 2021m temperate to

boreal waters that are more than 183 m (6apdeep and with temperatures between 2 and 47 (36

YR co cCu®d ¢KSe& Oly 6S FT2dzyR Ay 2FFaAK2NBX AyakKkz2N
in higher abundance near the shelf break. Their migration patterns are based on geography and
seasonality NOAA Fisheries 2021and may be linked to movement of prey (Allen et al. 2011). The

average abundance estimate for the outer coast of California, Oregon, and Washington waters is 17,954
(Carretta et al. 2020). Becker et al. (2020) estimates th&tS KA 3IKSad RSyaiade 2F 51
MBWEA could occur in the summer/fall months (Figure A.®)wadensity compared to the CCS overall

Local densities are predicted to be higher between the MBWEA and the coast, and highest overall are
predicted north of Cape Mendocino.

Harbor porpoisepopulations in the eastern Pacific are distributed from Point Conception in California to
Alaska and are thought to have more restricted movement patterns than other harbor porpoise
populations (Carretta et a2020). Within California and southern Oregon, the population is divided into
four stocks, one of which is the Morro Bay stock which extends from Point Conception to Point Sur. This
species is known to inhabit coastal waters and is most often obsereee ak in small groups of two to

ten animals NOAA Fisheries 202LbTheir seasonal movements are likely influenced by prey availability.
Because this species is known to not approach or surface near véd8&&\(Fisheries 202)Llihey are

rarely obsered during atsea surveys. Here is currently no known California Curremide predictive
distribution model forharbor porpoiseshowever, due to their preference for coastal habitats, it is
unlikely that they would occur within the MBWEAwo yeafrround BIAs for harbor porpoise extend from
Pigeon Point to Point Sur, and from Point Sur to Point Conception, the latter of which is adjacent to the
MBWEA\Van Parijs et al. 201bataset Table 5.2).

Pacific whitesided dolphinsare offshore pelagic speciesathare unlikely to be found close to shore.
Individuals are most common over the continental shelf and along the shelf break to 1,000 m (3,281 ft) or
in areas of submarine canyons (Allen et al. 2011). Changes in their distribution off California ame likely
response to seasonal and interannual oceanographic changes. The minimum population estimate for the
California, Oregon, and Washington stock of Pacific wdided dolphins is believed to number 21,195
individuals (Carretta et al. 2020). Becker ef2020) estimates that the highest density of Pacific white
sided dolphins in thtM1BWEA could occur in the summer/falljth moderate densities compared to the

CCS overall (Figure A.8).

Northern right whale dolphinsrange from deep, cold water to warm temgage waters of the Pacific
Ocean. They usually travel in groups of 100 to 200 individuals but sometimes travel in groups of up to
3,000. There are an estimated 26,000 individuals in the California/Oregon/Washington stock (Carretta et
al. 2020). They are sbcommon on the continental shelf and shelf break to depths of 1,000 m (3,300 ft).
Based on stomach contents of four carcasses found on California beaches, the most common prey (75%)
was lanternfish (Myctophidae), a small mesopelagic fish, followed Hifo@& smoothtongue
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(Leuroglossus stilbilisa deepsea smelt that occurs from the surface to 690 m (2,300 ft; Allen et al. 2011).
Becker et al. (2020) estimates that the highest density of Northern right whale dolptand sroundhe
MBWEA could oaa in the summer/fall,especially just north of the MBWEA, withoderate to high
densitiescompared to the overall CCS average density (Figure A.9).

The population ofshort-beaked common dolphinghat inhabit offshore waters from California to
Washingtonis believed to number 969,861 (Carretta et al. 2020). At sea, -bleaked common dolphin
co-occurs with Pacific whitsided dolphin, striped dolphin, and common bottlenose dolphin, which can
be confused by observers. These dolphin species commonlyhé&bdw wakes of vessels. During the
day, they are known to form large schools of 2,000 to 10,000 individuals that break into smaller feeding
groups of 20 to 200 later in the afternoon and nighttime. This behavior is believed to be in response to
the patchydistribution of prey in oceanic waters when they feed at night on fish, squid, and some
crustaceans, and then mostly rest and socialize during the day. They usually forage at 9 to 50 m (30 to 164
ft) but will pursue prey down to 280 m (920 ft; Allen et2011). Becker et al. (2020) estimates that the
highest density of sho#beaked common dolphins in tiHdBWEA could occur in the summer/fdiut this

value islow compared to areadurther offshore and off of southern California where densities are
predided to be highest (Figure A.10).

Longbeaked common dolphineften mix with other species including common bottlenose dolphin and
Pacific whitesided dolphin. They will form small schools of ten to 30 during the night and larger schools
of up to severathousand, but more often 100 to 500, during the day. A regional concentration occurs
from Central California to Baja generally in water depths to 183 m (600 ft) and in areas of high relief and
local upwelling. They are rarely seen in Northern Californiafepring warm temperate and tropical
coastal waters (Allen et al. 2011). It is likely that begked common dolphins would be uncommon in

the MBWEA. Becker et al. (2020) estimates that the highest density ofdeaked common dolphins in

the MBWEAcould occur in the summer/fall months, but this value is very low compared to areas offshore
to the southin the Southern California Bighwhere densities are predicted to be highest (Figure A.11).

Common bottlenose dolphinsare found offshore, beyond and over the continental shelf, as well as
nearshore, including in bays, estuaries, and harbors. They prefer tropical or temperate waters and
consume a wide range of prey including crustaceans, squid, and fish. They traehaimdsmall groups,

using cooperative behavior and sound to concentrate and capture prey (Allen et al. 2011). Becker et al.
(2020) estimates that the summer/fall density of bottlenose dolphins ilMIBREA is very low compared

to offshore areas to thesouth around the Channel Islandg/here densities are predicted to be highest
(Figure A.12).

wA & a2 Qa ardoen kdnojf Galifornia on the continental shelf edge and slope, in deeper offshore
temperate waters. These dolphins are visually distwith prominent white scars covering their gray or

nearly white bodies. They travel in small groups of tens of animals, although are sometimes observed in
pods of hundreds of animals. While foraging, they can dive more than 333 m (1,000 ft) to hunt
cephalopods, especially squid, as well as fish and krill (Allen et al. 2011). Becker et al. (2020) estimates
GKFG GKS adzYYSNXTFI f RMBMEAISIBwW cAnfparediozaieds @ HothRHe hokthK A y &
and south,namely in the Southern Californiight,where densities are predicted to be highetbse to
shore(Figure A.13).

The habitat preferences fostriped dolphin (Stenella coeruleoalhafluctuate substantially because of
changing ocean conditions, which results in large fluctuations of thmeber of animals that may be

70



sighted in the study area in any single year (Becker et al. 2020). Becker (et al. 2020) predicted very low
densities of striped dolphins in theIBWEA compared to the overall CCS (Figure A.14). These models
indicate this specieis distributed very far offshore in the southwest portion of the CCS.

Rare or Data Deficient Marine Mammal Species
Baleen Whales

North Pacific right whalesvere distributed broadly throughout California before being decimated by
whaling operations. Thelabitat preferences are cool temperate waters in depths ranging from 100 to
225 m (328 to 738 ft). Despite this, almost all observations of North Pacific right whales south of Canada
over the past 30 years have occurred close to shore (Allen et al. 20hgy are listed as Endangered
throughout their range under the U.S. ESA, and there are no reliable estimates of current abundance or
population trends NOAA Fisheries 202)Lb

Whaling records suggesei whalesoccurred in nearshore California watersrfrdMarch to May, then
traveled offshore to more than 100 km (62 mi) from July to September. It is not known if this pattern still
exists today. Sightings are extremely rare, but when they do occur, they are from aerial observations in
pelagic waters betweeg@alifornia and Washington (Allen et al. 2011).

Pinnipeds

Spatially explicit distribution data for pinnipeds is limited in availab#ihd isoften restricted to local
scales. Some &ea surveys, both bodtased and aerial, collect pinniped observatidata as well as
counts ofcetaceans and seabirds, but these data have not been utilized to create discrete distribution
models. Telemetry studies have also provided data on individual animals, but the volume of data is
potentially insufficient for disibution analysis.

Northern fur sealqCallorhinus ursingsre small, solitary, pelagic species that spend 80% of their time at
sea, coming ashore primarily to breed@AA Fisheries 202)Lb These eared seals forage on fish and
cephalopods in deegvaters over and beyond the continental shelf (Allen et al. 2011). Only two sites
support breeding rookeries off the coast of California: Southeast Farallon Island and San Miguel Island.
However, their pelagic range extends from Baja California, Meaidtaska and west to Japan. They have
additional protections under the Fur Seal ASOAA Fisheries 202)Lb

California sea liongZalophus californianQsare also eared seals. This charismatic species i&knaiin

due to its propensity to haul out orocks, beaches, docks, and buoys, and their boisterous, vociferous
nature. They eat fish antephalopodsandare known for interacting with commercial and recreational
fishing vessels. They are commonly observed in shallow waters over the contineittabsbecially in
areas where upwelling has concentrated their prey. California seadiensommon in Morro Bay, and
along the coast and offshore rocks from Santa Barbara county to Monterey coGatifornia sea lions

do not breed inSan Luis Obispa donterey countiesas theirmainbreeding range extends south from
the Channel Islands to MexichlQAA Fisheries 202)Lb However, they do utilize haul out sites in the
Morro Bayareathat they share with other pinniped specie8.dock in Morro Bay hdsen dedicated as

a haul out for sea lions as a tourist draw and educational opportunity. Juveniles may remain in the bay
yearround, but adults travel to the Channel Islands in the summer to breed (MBNEP 2022).
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The largest of the otariids, th8teller sea lionEumetopias jubatys feeds on many species of fish and
cephalopods, and is usually observed over the continental shelf and seaward. Split into two distinct
population segments (DPS), the Eastern DPS ranges from southeast Alaska toGadiftnania NOAA
Fisheries 2021b These animaldo notbreedon the coass of San Luis Obispo or Monteregunties, as

the Afio Nuevo Island rookery in Santa Cruz County is currently the southernmost breeding site (Allen et
al. 2011), with occasional ebrvations as far south as Point Conception. Critical habitat for Steller sea
lion in California has been established at Sugarloaf Island and Cape Mendocino, the Farallon Islands, and
Ao Nuevo Island, which includes a protected aquatic zone that ex@&tim (3,000 ft) seaward as well

as an air zone 914 m (3,000 ft) above these rookeries.

Harbor sealgPhoca vitulinqare phocids, or earless seals. They spend a large portion of their lives at sea,
but haul out to breed, thermoregulate, and molt. Theynsume fish, crustaceans, and shellfish, and
forage in coastal habitats landward of the continental shelf break. They tend to remain relatively resident
in a given area but will travel great distances to follow prey resouM@#\A Fisheries 202LbThispecies
breeds and hauls out iBan Luis Obispo and Monterey countiasisolated beaches, mudflats, and in
Morro Bay, where young pups can be seen in spring.

Northern elephant seal§Mirounga angustirostrisare also phocids. They live 80 to 95% efrthves at

sea (Allen et al. 2011). They pursue a variety of different foraging strategies but are most often found at
the midwater (92213 m [300700 ft]) mixing zone between the California Current and the Davidson
Current where upwelling drives a rostufood web and concentration of prey (Robinson et al. 2012).
Female elephant seals may also feed along the continental shelf or near areas such as seamounts
(Robinson et al. 2012). Males more often forage on the bottom along the continental margingidlen

2011). Because they can be prey to white sharks and Southern Resident killer whales, elephant seals do
most of their feeding at night, when their prey are closer to the surface. They tend to rest in the early
morning around sunrise, after a long higof foraging (Beltran et al. 2021). Female northern elephant
seals make two foraging trips every year. After the breeding season (December to March), they head out
to sea for two months before returning to the rookery to molt (March to August). Thenldee on a

long postmolting migration that often lasts eight months, from June to January. Juveniles will haul out
from September to November (Allen et al. 201h)proximity to the MBWEA, Point Piedras Blancas and
San Simeon State Beach host one of Mugest rookeries in California, with 18,000 seals returning
annually (California Department of Parks and Recreation 2022). Other large California rookeries include
Afio Nuevdsland and the Farallon Islands.

Sea Otters

Althoughsouthern sea ottersonceranged throughout California, their slow recovery from being hunted

for the fur trade has resulted in a reduction of their range. Currently, the species is listed as Threatened
under the U.S. Endangered Species Act. Their breeding range and distréxt#iods from north of Santa

Cruz to the northwestern California Bight (Hatfield et al. 2019, USFW®$)20Phey tend to congregate

in coastal waters and estuaries, as they forage in shallow water for prey living on kelp or the ocean floor.
They are commio inhabitants the coastal region of San Luis Obispo and Monterey counties, and of the
sheltered waters of Morro Bay, which they use as a nursery as well as foraging grounds. Their popularity
with tourists in the area has led to communitased research ahoutreach efforts such as Sea Otter
Savvy (2022) to educate observers and kayakers about the role otters play in the ecosystem and reducing
disturbance.Because of their affinity for neaastal environments, they are unlikely to be observed in
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the MBWEA and its immediate vicinityHowever, they do utilize the coastal waters along San Luis Obispo
and Monterey counties, and forage, rest, give birth, and raise their pups within Morro Bay, which hosts a
population of up to 60 individuals.

Availability oMarine MammabData

Becker et al. (2020) created species distribution models usingosisigd survey data that were collected
between 1991 and 2018. Most of the surveys extended approximately 200 to 300 nm (370 to 556 km)
offshore. The models include additial sighting data over the continental shelf and slope that were
surveyed more sparsely in previous years, providing better representation of these habitat regions, and
improvements were made to more accurately account for uncertainty based on methodalogi
improvements. The figures used in this section are from Becker et al. (2020; Dataset TalBeé&k).et

al. (2017) also created winter/spring density and distribution estimates for dfeaked common

R2f LIKAY X 51 ffQa L} NlHear&ron BoiRt R&ydzYd Jouth Ofithe BVBXicb S T 2
border. These models illustrate the high degree of seasonal variability in the distribution of these species
in the area of the MBWEA. They also emphasize the difficulties in having enough detatéothe
models: although the study included data from 20 surveys over 11 years, there was only enough data for
three species in the winter/spring to create models.

Woodman et al. (2019) have also created an R package called eSDM that can createdigiitiation

models from a variety of data sources, such as-bhaiged surveys (as described in Becker et al. 2020) and
satellite tagging surveys (as described in Hazen et al. 2017). The data ensemble approach to species
distribution modeling is a weightl or unweighted average (or combination) of the data to provide an
established method for resolving differences between individual models. It also has options for
incorporating or calculating uncertainty. This is an additional tool to assist users iifyihgnspatial
uncertainties and making informed conservation and management decisions.

Pinniped data are often only available on limited temporal or spatial scales. The Tagging of Pacific
Predators (TOPP) program has collected multiple years of loadtarfor northern fur seals (two years),
California sea lions (eight years), and northern elephant seals (~17 years). These data have been used to
assess cumulative impacts of human influence on marine predators (Maxwell et al. 2013) and may have
some utlity in other marine resource use planning contexts. One product created using these data are
Kernel Utilization Distribution (KUD) maps, which indicate the probability of an animal being found in a
given location. This can provide information on th&trifhution and key habitat of the tagged individuals,

which serve as a conservative (and possibly underestimated) proxy of habitat use. These data are
available by direct request to TOPP (TOPP 2021).

Adams et al. (2019) have compiled information on pamgs that collect marine mammal data that may

be useful in completing environmental risk assessments for offshore energy activities.Poiite
Conception to Point Sur area covelne MBWEAand is split between the southern portion of the Central
California region and the northern half of tseuthernCalifornia region.The database created from the
survey information contain®1 marine mammal research and monitoring records for this ardhe

records were collected from colleges and universities, NGOs, and government agénoidsides boat

based, shoreline, and acoustic surveys, as well as genetic, aerial, and tagging studies to a lesser extent.
This compilation also lists other s@as of marine mammal data that did not meet the criteria to be
included in the initial survey effort but represent consistent and standardizedtknng programs. For
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marine mammals, data on abundance, distribution, and threat risk (e.g., strikes antyntent) were
determined to be of highest value to inform potential impacts of offshore energy development on those
species (Adams et al. 201QVhile updates are not currently planned, the database format allows for
inclusion of additional datasetsThe complete database is available online (Lafferty et al. 20E@aset
Table 5.3.

In response to a BOEM request for comments on proposed extensions to the MBWEA, Fli202t)al.
compiled a list of potential impacts offshore wind development and opation in theMBWEA toselect
biological resources includingiarine mammals. The document describes and assesses the existing
biological conditions in th&VI BWEA, as well as potential disturbance and environmental effects. For
marine mammals, it summarigecritical considerations, BIAs and their limitations, potential climate
change impacts, and some speeggecific impacts for cetaceans, with limited information on pinnipeds.
Noting existing uncertainties of the interactions between marine mammals and gnergy operations

and maintenance, extensive monitoring may be required, as well as flexibility in program operations.

General Status and Threats to Marine Mammals

Marine mammals are susceptible to injury or death from many anthropogenic somaading fisheries
conflicts (entanglement, prey population reduction), contaminants (oil spills, pollution, plastic ingestion
and entanglement, organochlorines and heavy metals, and industrial and agricultural runoff), vessel
impacts (strikes, disturbae¢ noise), and alteration of and disturbance at haul out and breeding sites for
pinnipeds. Climate change may also impact marine mammal populations, through ocean acidification,
sea temperature changes, shifts in distribution and abundance of prey spesaslevel rise (for
pinnipeds), increased susceptibility to illness and disease, and increased occurrence and extent of harmful
algal bloomsNOAA Fisheries 202)Lb

Noise disturbance can affect all species of marine mammals by causing disruption tal hatuaviors

such as feeding or masking vocal communication among individuals. In addition, toothed whales, which
use echolocation, can experience tissue trauma from energetic anthropogenic sound sources such as high
frequency sonar (Southall et al. 2019).

Humpback and gray whales are highly susceptible to entanglement in fishing gear, although there are also
records of blue and sperm whales being entangled. The marine heatwaves that occurred from 2014 to
2016 resulted in a significant increase in whaleaglements, mainly humpback whales, with Dungeness
crab fishing gear because they caused a narrowing of the zone where food was most available (Santora et
al. 2020). Blue whale populations are impacted by fishing gear entanglements particularly from
Dungeness crab and other gear types, estimated at 1.44 blue whales annNa&lkA Fisheries 2021c
Shipping channels off California overlap with baleen whale migration routes, resulting in ship strikes.
Because gray whales occur primarily on or near theinental shelf and in coastal waters during much

of the year, they are particularly susceptible to strikes from vessels (Silber et al. 2021). Since 2007, 12
ship strikes to blue whales have been documented, resulting in an estimated mortality of O.4rigleip s
deaths per yearNOAA Fisheries 2021c
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DataGaps and Limitations

While species distribution models can be effective for generalizing over large areas, the scale may be too
coarse to forecast fingscale distribution patterns required for some dynammanagement applications

such as shigstrike risk (Becker et al. 2016) as well as the level of activities that could be expected during
construction and operation of a wind farm. More refinement of the models can be expected as more
sightings are colleetl over a wider range of oceanographic and atmospheric conditions. The researchers,
too, could also assess whether finer scale distribution patterns and density estimates can be captured by
the modeled data. One method to do this is a tool called WhaleW@ttazen et al. 2017) that uses
satellite data from tagged blue whales to predict where they are likely to occur in neatimeal This
information was then combined with other environmental data such as sea surface temperature,
chlorophyll concentrationsand wind speed. The relationship between whales and these environmental
data can be used to predict the likelihood of blue whale presence across the modeled areas.

As in most ocean research, deepwater and rare marine mammals are likelynepdesentedn the data.
Environmental deoxyribonucleic acid (eDNA) is an emerging tool that uses DNA fragments from soil and
water samples to monitor biodiversity. eDNA is becoming a-estiblished tool for monitoring
biodiversity that could potentially be used &ssess the presence of rare, cryptic, or vulnerable cetacean
species in conjunction with acoustic and visual cues (Baker et al. 2018). There is also a need to obtain
additional genetic data to identify population differences among marine mammal spee@side of
differences in habitat preferences and other behaviors.

Acoustic monitoring is another tool that is increasingly being used to detect and quantify cetacean
distribution and abundance. Recently, NOAA Fisheries and BOEM developed recommendatioas fo
use of passive acoustic listening systems for monitoring and mitigation programs associated with offshore
wind energy developments in the U.S. Northeast (Van Parijs et al. 2021).

Summary Table of Selected Marine Mammal Datasets

Dataset Tabl&.1: Seasonal Cetacean Density Models

Dataset Title Seasonal Cetacean Density Models

Species/Resource | Summer/Fall: Baird's Beaked Whale; Bottlenose Dolphin; Dall's PorpoiseBeakgd
Common Dolphin; Northern Right Whale Dolphin; Pacific W8ided Dgbhin; Risso's
Dolphin; Shorbeaked Common Dolphin; Short beaked whale guild; Sperm Whale;
Striped Dolphin. Summer_Fall/Winter_Spring: Blue Whale; Fin Whale; Humpback W

Abstract Includes density, area, and abundance for each species and cell. Sfistibsition
models (SDMs) are important management tools for highly mobile marine species
because they provide spatially and temporally explicit information on animal
distribution. Two prevalent modeling frameworks used to develop SDMs for marine
speciesare Generalized Additive Models (GAMs) and Boosted Regression Trees (Bl
but comparative studies have rarely been conducted; most rely on presemigedata;
and few have explored how features such as species distribution characteristics affe
model peformance. Since the majority of marine species BRTs have been used to
habitat suitability, we first compared BRTs to GAMs that used presence/absence as
response variable. We then compared results from these habitat suitability models t
GAMs hat predict species density (animéten?) because density models built with a
subset of the data used here have previously received extensive validation. We
compared both the explanatory power (i.e., model goodrekét) and predictive power
(i.e., perfomance on a novel dataset) of the GAMs and BRTs for a taxonomically div
suite of cetacean species using a robust set of systematic survey dataZ@®9)lwithin
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Strength/Weakness

File Name
DataType
SpatialExtent
Time Scale
Contact/Source

License/Use
Restrictions
Citation Info

Metadata Link
Online Link

Dataset Table 5.2:

Dataset Title
Species/Resource

Abstract

the California Current Ecosystem. Both BRTs and GAMs were successful at descrik
overalldistribution patterns throughout the study area for the majority of species
considered, but when predicting on novel data, the density GAMs exhibited substan
greater predictive power than both the presence/absence GAMs and BRTs, likely dt
both the different response variables and fitting algorithms. Our results provide an
improved understanding of some of the strengths and limitations of models develop:
using these two methods. These results can be used by modelers developing SDM:
resource nanagers tasked with the spatial management of marine species to detern
the best modeling technique for their question of interest.

These data and analyses are updated periodically as new data become available. |
plannedupdates are scheduled, but updates are expected. Data current to 2018
covering a larger area than prior analyses. Incorporates and accounts for measure:
uncertainty. The maps/data represent moeidrived spatial predictions of lorgrm
average densgy. They do not provide predictions of the actual number of individuals «
given species or taxonomic group that would be expected in a given area; they only
indicate where a given species/group may be more or less abundant. Also, the map
not providepredictions of density at a specific time; they only indicate seasonal
distributions averaged across the timeframe of the survey dataset.

NOAA 2020 CetaceanSDM_DBtcker_etal2020.gdb

vectorized rasters in geodatabase

U.S. Contiguous West Coast; 48.506481-117.097556 30; 0.1 degree cell size
1991-2014; published in 2020

https://cetsound.noaa.goyKarin A. Forne¥karin.forney@noaa.gov

Creative Commons License

Becker, E.A., J.V. Carretta, K.A. Forney, J. Barlow, S. Brodie, R. Hoopes, M.G. Jac!
Maxwell, J.V. Redfern, N.B. Sisson, H. Welch, E.L. Hazen. 2020. Performance eval
cetacean species distribution models developed using generalized additigtels and
boosted regression trees. Ecology and Evolution, 10, b789.

For Blue_whale_winter_spring: Hazen, E. L., Palacios, D. M., Forney, K. A., Howell,
Becker, E., Hoover, A. L., Bailey, H. (2017). WhaleWatch: A dynamic management
predicting blue whale density in the California Current. Journal of Applied Ecology, &
14151428 K G (1 LJAYK K R2A P2 NHK M1 PMMMMK MOC P TIHC C
For Humpback_whale_winter_spring and Fin_whale_winteingp U.S. Department of
the Navy. (2019). U.S. Navy Marine Species Density Database Phase Il for the Not
Training and Testing Study Area. NAVFAC Pacific Technical Report. Naval Facilitie:
Engineering Command Pacific, Pearl Harbor, HI. 262 pp.
https://www.fisheries.noaa.gov/inport/item/63298
https://noaa.maps.arcig.com/home/item.html?id=96ae05c033a540bf83e0f6¢c00a25¢c

Biologically Important Areas for Cetaceans within U.S. Waters

Biologically Important Areas for Cetaceans within U.S. Waters

Cetaceand y Of dzZRAY 3 FAY 6KIFIEST INIe& oKItSI
0200t Sy2a8 R2fLIKAYZ YAY(1S 6KItST KIND
| dz&A SNDR& 06SF{SR 6KIfSYT Rgl NF ALISNY 4K
Biologicallymportant areas (BIAs) for cetaceans were defined by compiling the best
available information from scientific literature (including books, pesiiewed articles,
and government or contract reports), unpublished data (sighting, acoustic, tagging,
genetic, oto identification), and expert knowledge. This information was then used
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https://www.fisheries.noaa.gov/inport/item/63298
https://noaa.maps.arcgis.com/home/item.html?id=96ae05c033a540bf83e0f6c00a25cf5a
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Citation Info
Metadata Link

Online Link

create written summaries and maps highlighting areas shoreward of the U.S. Exclus
Economic Zone that are biologically important to cetacean species (or populations),
either saasonally or yearound. This collection contains the data displayed by BIA typ
including feeding, migratory corridors, reproduction, and small and resident populati
Feeding BIAs include areas and months within which a particular species or populat
selectively feeds. These may either be found consistently in space and time, or may
associated with ephemeral features that are less predictable but can be delineated :
are generally located within a larger identifiable area. Migratory Corridor iBthsde
areas and months within which a substantial portion of a species or population is kn
to migrate. Reproduction BIAs include areas and months within which a particular
species or population selectively mates, gives birth, or is found with neooatether
sensitive age classes. Small and Resident Population BIAs include areas and mont|
within which small and resident populations occupy a limited geographic extent.
Updates irregular; coarse spatial scale
cetsound.noagyov/Assets/cetsound/data/CetMap_BIA WGS84.zip

vector

UL 72.265057179.726956 LR 18.591566.19249

Published 07/2016

NOAA Data Catalddtp://data.noaa.gov/

Use Constraints: These data are available for public use. At least one of the followir
citations must be included in any publication or report that uses this data. Tdte fir
citation covers the entire dataset and special issue publication, other citations are
specific to each regional dataset (East Coast, Gulf of Mexico, West Coast, Hawalii, (
Alaska, Aleutian Islands and Bering Sea, Arctic). Van Parijs, S. M., CuricEerguson,
M. C. (Eds.). (2015). Biologically important areas for cetaceans within U.S. waters.
Aquatic Mammals (Special Issue), 41(1)28. Other citations available at
https://data.noaa.gov/dataset/dataset/biologicalynportant-areasfor-cetaceans
within-u-s-waters

Van Parijs, S. M., Curtice, C., & Ferguson, M. C. (Eds.). (2015). Biologically importa
for cetaceans within U.S. waters. Aquatic Mammals (Special Issue), 41@$, 1
https://services2.arcgis.com/C8EMarsFcRFL6LrL/ArcGlS/rest/services/CetMap_BI/
reServer/0
https://data.noaa.gov/dataset/dataset/biologicalynportant-areasfor-cetaceans
within-u-s-waters

Dataset Table 8: Database of Marine Mammal and Seabird Reseactfity in the Pacifid ) S)

Dataset Title
Species/Resource

Abstract

Strength/Weakness

Database of Marine Mammal and Seabird Research Activity in the Pdc8)c (
Information on datasets of marine mammal and seabird research ittBdPacific
Ocean, including California, Oregon, Washington, Alaska, and Hawaii.

This database is a compilation of marine mammal and seabird information collected
along the Paific coast of the United States and U.S. territories in the Pacific from sur
that were solicited among regional research communities and persons. Information
standardized surveys was gathered from 2015 to 2018 and includes programs and
researchersvho collected information regarding seabirds since 1960. Information
collected to synthesize the researcher network (people and organizations), marine
and mammal taxa studied, parameters measured, and spatial coverage for researct
activities in area of Bureau of Ocean Energy Management (BOEM) oversight.
Broad spatial and species data coverage; focus on data useful for assessment of of
energy development impacts. These data can be updated periodically as new data
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https://data.noaa.gov/dataset/dataset/biologically-important-areas-for-cetaceans-within-u-s-waters
https://data.noaa.gov/dataset/dataset/biologically-important-areas-for-cetaceans-within-u-s-waters
https://services2.arcgis.com/C8EMgrsFcRFL6LrL/ArcGIS/rest/services/CetMap_BIA/FeatureServer/0
https://services2.arcgis.com/C8EMgrsFcRFL6LrL/ArcGIS/rest/services/CetMap_BIA/FeatureServer/0
https://data.noaa.gov/dataset/dataset/biologically-important-areas-for-cetaceans-within-u-s-waters
https://data.noaa.gov/dataset/dataset/biologically-important-areas-for-cetaceans-within-u-s-waters

File Name
DataType
Spatial Extent
Time Scale
Contact/Source
License/Use
Restrictions

Citation Info

Metadata Link

Online Link

become avdable. No planned updates are scheduled. Information about datasets,
observation data.

BOEMmonitoringDatabasel.7.2.csv

Digital attribute table (.csv file)

UL 71.600091:179.999989; LR0.622502 179.999989

19602018, published 09/09/2019

U.S. Geological Survey, Western Ecological Research Center

The authors of these data require that users direct any questions pertaining to
appropriate use or assistancettiunderstanding limitations and interpretation of the
data to the individuals/organization listed in the Point of Contact section.

Lafferty, K.D., Adams, J., Johnston, C.A., and Kelsey, E.C., 2019, Database of mari
mammal and seabird reaech activity in the Pacifi¢J(S): U.S. Geological Survey data
release https://doi.org/10.5066/F7X0669SReport: Adams, J., Lafferty, K.D., Kelsey,
E.C., and Johnston, C.A. 2019. Synop$¥eséarch Programs that can Provide Baselir
and Monitoring Information for Offshore Energy Activities in the Pacific Region: Sea
and Marine Mammal Surveys in the Pacific Region. U.S. Department of the Interior,
Bureau of Ocean Energy Management, Pa€iCS Region, Camarillo, CA. OCS Study
BOEM 201®42. 14 Figures, 20 Tables, 54 p.
https://www.boem.gov/sites/default/files/environmentaistewardship/Environmental
Studies/PacifilRegion/Studies/BOENO019042.pdf
https://www.sciencebase.gov/catalog/file/get/5a7c8fble4b00f54eb231ae6?f=_ digk
3%2Fdb%2F67%2F73db67d5a9d9e7de7c7958de39eefa00dcdclbd0&transform=1.
Open=true

https://doi.org/10.5066/F7X0669S
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https://doi.org/10.5066/F7X0669S
https://www.boem.gov/sites/default/files/environmental-stewardship/Environmental-Studies/Pacific-Region/Studies/BOEM-2019-042.pdf
https://www.boem.gov/sites/default/files/environmental-stewardship/Environmental-Studies/Pacific-Region/Studies/BOEM-2019-042.pdf
https://www.sciencebase.gov/catalog/file/get/5a7c8fb1e4b00f54eb231ae6?f=__disk__73%2Fdb%2F67%2F73db67d5a9d9e7de7c7958de39eefa00dcdc1bd0&transform=1&allowOpen=true
https://www.sciencebase.gov/catalog/file/get/5a7c8fb1e4b00f54eb231ae6?f=__disk__73%2Fdb%2F67%2F73db67d5a9d9e7de7c7958de39eefa00dcdc1bd0&transform=1&allowOpen=true
https://www.sciencebase.gov/catalog/file/get/5a7c8fb1e4b00f54eb231ae6?f=__disk__73%2Fdb%2F67%2F73db67d5a9d9e7de7c7958de39eefa00dcdc1bd0&transform=1&allowOpen=true
https://doi.org/10.5066/F7X0669S

SECTION 6. SEABIRDS

At least 80 species of seabirds occur along thedtailif coast of which five species (sooty shearwater,
$SAGSNYy 3JdzA t X O02YY2Y VYdINNBX /FEATF2NYALF 3Jdz £ X | yR
during surveys (Dick 2016Qfthese 80 species, 28 breaudCaliforniaand 52 are migratory. Disbution

and abundance of seabirds vary widely depending on species and season. Their distribution is also highly
variable due to prey availability, subsurface features, marine climate, and oceanographic characteristics.

Predicted seabird distributiodata presented in this catalog are based on Leirness et al. (2021), in a report
produced by BOENDataset Table 6.1) This report contains seasonal density distribution models and
accompanyingtatisticaluncertainty based on data fro1 projects includlig at-seaand aerialsurveys
conductedfrom 1980to 2017. These models describe the density distribution of 33 individual species and
13 species groupalong the California, Oregon, and Washington coadtsis report provides observed

count totals limited to those species observed in at least 100 survey segments in a given season over the
entire raw dataset; therefore rare, out of range, migratory, or difficult to observe species may be
underrepresented. The models are based on 48 predictor variables including survey, temporal,
geographic, bathymetric, oceanographic, and atmospheric variables and derivatives such as time lags or
scale variations. The relationship of seasonal species observations toviréeaes is described in this
report, as well as sources of variability in the models and uncertainty resulting from extrapolation of data.
Leirness et al. (2021) urge caution in inferring ecological or spatial relationships between the
environmental pedictors and the distribution of marine birds due to limitations of the modelling
procedure.

Each species/group has predicted density data for one to four seasons (Winter, Spring, Summer, and/or
Fall), as well as an accompanying presentation of the spatiefficient of variation. For mapping
purposes in this document, the predicted density model for one season per species is selected based on
the season with the highest average predicted density for a given species/group in and around the
MBWEA (AppendiB). Models for species with only one season of data are shown for that species by
default. General density ranks relative to the entire model dataset are provided for each season where
data are available (Table 6.13pecies mentioned in ihreport but not included inLeirness et al. (2021

are included in this document in species descriptions but not in graphics or maps.

Additional CC&ide seabird distribution data models are available, including those done by Dick (2016)
and Nuret al. (2011). Dik (2016, Dataset Table 61%ed 15 years (1992012) of atsea seabird survey
data in theCCSo create mean predicted density models for 30 seabird species along the California,
Oregon, and Washington coasts. This work expands on similar analysdsyddoeet al. (2011).

Marine bird densities at sea are known to be influenced by features of the seabed and oceanographic
conditions. In an analysis of survey data from regions greater than 50 km (31 mi) from shore, Dick (2016)
found that areas consistinof seamounts, ridges, and other bathymetric featuessded to have higher
seabird use than other pelagic regions. Overall, highest seabird abundance occurred nearshore, peaking
during the spring and summer (Mayly) inshore of the 206 isobath and esgrially near river mouths

(Dick 2016) Leirness et al. (2021) found that, in general, day of year, distance to land, depth, chlerophyll

a concentration, current speed, and mean temperature were the most important predictor variables for
two model componets, and mean salinity and mean mixed layer depth for one component. Other
variables were important seasonally or for individual spedisk (2016) found that specidsat are year

round residents and breed in the CCS would be more sensitive to chan§83 ) SSH, acdorophylta
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than migratory species. Seabird colonies are frequently located near areas with reliably high productivity
to sustain the energetic requirements of breeding and chick provisioning. A change in timing or location
of upwellinginduced productivitycould reduce nesting success and alter local population distributions.

There have been multiple studies indicating potential and actual impacts of offshore wind development
on seabirds. Inthe CCS, vulnerability of marine bird popuistio collision and habitat displacement due

to the presence of offshore wind infrastructure was discussed in Adams et al. (2017) and Kelsey et al.
(2018). They incorporated metrics such as population size, monthly presence, survival, breeding status,
threat status, and flight information such as nocturnal and diurnal flight activity, neacvaance of
turbines, and flight height. Kelsey et al. (2018) indicated that jaegers, skuas, pelicans, terns, and gulls have
high vulnerability to collision with afhore wind infrastructure, whereas loons, grebes, sea ducks, and
alcids have high habitat displacement vulnerability. These metrics lack an explicit spatial component and
are best utilized in concert with reliable spatial distribution or density data at pf a model
incorporating vulnerability. Adams et al. (2017) also provides a useful literature review of other studies
based in the Atlantic Ocean in the U.S. and Europe, including Garthe and Huppop (2004), Desholm (2009),
Furness and Wade (2012), Fess et al. (2013), and Robinson Willmott et al. (2013). A database related

to Adams et al. (2017, Dataset Table 6.3) includes vulnerability scores and is updatable as new information
becomes available.

Seabirds With Potential to Occur in M8WEAor Vicinity
Albatross

Three species of albatross occur on the U.S. West Coast, two of which are likely to occiv BVl

Laysan albatrosPhoebastria immutabiljsand blackfooted albatross . nigripes The third species,
short-tailed albatrossR. albartru3, is rare and has a low potential for occurrence inMBWEA although

the area does encompass foraging habitat (see the next section for species with lemtigipt These
species are longistance migrants and foragers, visiting the U.S. West Coastrgead with greater
abundances during spring and summer. Albatross are known for their large wingspans and ability to glide
and fly for large distances over ftiple days. Their methods of flight and foraging may increase their risk

of collision with turbine infrastructure, and the presence of turbines may result in their displacement from
foraging or transit areas.

Major threats for these species include intlieced predators and selavel rise at their colonies, ingestion

of plastic and lead, and katch in fisheries, particularly longline fishing. The three species are listed by
the IUCN, the United States, and the State of California as being at variolssdevisk (Table 6.2). Per
sighting data on eBird (2021), blafdoted albatross observations are most common in IBWEA
followed by Laysan albatross.-#¢a survey data off California indicates the ratio of Laysan to-fbat&d
albatross sightingsil:32 on average (Dick 2016). There are no giaded albatross sightings in the-at

sea dataset, and eBird (2021) has no records of dladed albatross within the boundaries of the
MBWEA

Laysan albatrossest primarily in the northwestern Hawaiiasland archipelago, with small colonies on
the western main Hawaiian Islands, islands off Japan, and islands west of Baja California and Baja
California Sur in Mexico. The Laysan albatross population is estimated at 2.5 million birds, of which 1.6
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million make up the breeding population (Birds of the World 2021). An estimated 90% of the population
breeds on Midway Atoll.

In the MBWEALeirness et al. (202predicts that Laysan albatross densitythe MBWEASs very low to

low in winter and spring, witimo data available for summer and féillable 6.1). These birds tend to be
pelagic, spending the majority of their time well offshore in colder waters in winter and spring, moving
closer to shoravhen nearshore waters are cooleln general, these predions indicated higher densities

far offshore, beyond the continental slope (Leirness et al. 20Rfgdicted average density valueghin

the MBWEA were highest in spring, bbotv compared to the highest predicted density value in the CCS
for that season (Figure B.1)Dick (2016) predicted densities in and around the MBWEA to be similarly
low in winter and spring, and moderate in summer and fall, with higher densities to d@hé and
offshore.

Blackfooted albatross nest primarily in the northwestern Hawaiian island archipelago, with small
colonies on the western main Hawaiian Islands, as well as islands off Japan. An effort is currently
underway on Guadalupe Island off B&alifornia, Mexico, to reintroduce this species to their historic
nesting areas there. Blad&oted albatross global populations are estimated at 240,000 individuals (Birds
of the World 2021). Blaeooted albatross are a pelagic species but tend to feralpser to the coast

than Laysan albatross.

These birds can commonly be found along the coast and offshore of northern California, Oregon, and
Washington, with a more dispersed-s¢a distribution in the fall and winter monthsLeirness et al.
modeledpredicted densities for winter and spring, as data were insufficient to assess density estimates
for summer and fall In spring,Blackfooted albatross predicted density values in thEBWEAare low
compared toareas to the northin the CCSLeirness et al2021;Table 6.1 Figure B.2)with average
densities in the MBWEA higher in spring than in winter. Dick (2016) predicted densitiesspieitiss in

and around the MBWEA to be low to moderate yeaund, with highest values also in the spring.

Alcids

There are eleven species of alcids on the U.S. West Coast, all of which are known to occur along the
California coast. Seven species breed in California: common muri@ #algg, pigeon guillemot
(Cepphus columBaScripps's murreletSynthliboramphuscripps), marbled murrelet Brachyramphus
marmoratu®) = / | & & Ptycdiamphda]afeSicisrhinoceros aukletGerorhinca monocerajaand

tufted puffin (Fratercula cirrhatqa The others are migrants observed duringsat surveys including
Guadalug murrelet 8. hypoleucusZ / NJ @S N3. Ordve)ivadeeiNB@irnslét $. dntiquul and

horned puffin F. corniculata Alcids are heavigodied, shortwinged birds that forage by diving after prey,
propelled by their wings. The majority prey anal schooling fishes, with some species also foraging on
cephalopods and zooplankton.

Major threats for these species include habitat loss, introduced predators for island nesting species,
human attracted predators such as corvids and domestic anjragspills and wildfires, entanglement in

fishing gear, and loss of prey base due to overfishing. Murrelet populations are all decreasing, with
YINbf SR FyR DdzZl RFf dzLJS YdzNNBf Sia tAaiSR Fa SyRFEy3s
threatened, and Ancient Murrelets as Least Concelarbled murrelets are also listed as Threatened by

the U.S. and Endangered by the State of California, with Scripps's and Guadalupe murrelets listed as
¢CKNBFGSYSR o6& [/ FfATF2NY A Fhteatened by thallyQN Hecauskzpfita Beitreakidg t A a
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global population trend. Tufted puffins are identified as a California Species of Special Concern during
their breeding season, as that is when they are most common in the state (Table 6.2).

The common murreis one of the most numerous seabirds in California and is a resident species,
accounting for 63% of alcid observations duringea surveys (Dick 2016). As of 200astle Rock and
Hurricane Point Rock were the closest breeding sites to the MBWEA fon@omurres, supporting
nearly 1,700 breeding bird€DFG 2010bOn the U.S. West Coast, common murres breed from south of
Monterey Bay to central Oregon and Washington. Common murres feed primarily over the continental
shelf (H.T. Harvey & Associates 2020hey tend to congregate in large, dispersed rafts at sea, and may
travel in sizable flocks. In all seasons, common murres are distributed very close to the coast and are
central place foragers during the breeding seasBmecause this species preferganshore waters,
predicted density values in tidBWEAare consistentlywerylow compared to the surrounding areas and

the CCS as a whole (Table 6.1). Highest predicted densities wirtheenergy areaccur in thewinter
(Figure B.3), but nearshore detiss greatlyexceedthesein the north.

Pigeon guillemotsare rarely observed during &ea surveys, representing only 1% of observations of
alcids and 0.2% of all observations (Dick 2016). However, they are common breeders along the U.S. West
Coast, fron Point Conception in California to northern Washington. Most of the California population is
presumed to migrate to British Columbia outside of the breeding season. As of38fzhe 52 seabird

colonies within 30 nm (56 km) of tMdBWEAsupported populations of pigeon guillemotsith a total of
1,000birds, approximatel§z 2 ¥ G KS & (i ICOR2a1QHLirmdsgtetlal(i( 2021y created spring

and summer predicted density moddts pigeon guillemots indicating very low densities in and around

the MBWEA compared to coastal areas to the north (Table 6.1, Figure Gi¥dn their propensity to

remain close to shore and low population numbers in the area, densities withMBWE Aare likely very

low yearround.

Scripps's murreletGuadalupe murreletand/ NJ @S NR& Qcan b¥ difficiBofdiStiiguish at sea. Until

2012, These three murrelet species represent 1.1% of the total number of individuals of alcids observed
during atsea surveys, with the majority of observations made south of Cape Mendocino (Dick 2016).
Scripps's and Guadalupe murrelets wgneviouslyconsidered a single species: Xantus's murrefet (
hypoleucus Scripps's and Guadalupe murrelets overlap in theiletlireg range from the California

/| KFyySt LatlyRa (2 AatlryRa Ff2y3 GKS t+FOAFAO 021 2
ONBSRAY3I NIy3aS O2yiGAydzsSa Ayidz2 .FalF [ FfAF2NYAL { dzN
endoftheBaja Sy Ay adz @ / NI GSNAQa YdzZNNBf Sdia Ffaz2z oNBSR 2
range of Scripps's and Guadalupe murrelets is similar, extending north into British Columbia, Canada,
GKSNBI & / NI OSNR Qa Y dzNNEB S GrdocitoSnyTalifoinia (BIIS of khd World 2 dzii K
2021) Leirness et al. (2021) grouped the three species and only modeled density distribution for spring

due to low observation numbers during the other seasohke predicted densities in the MBWEA were

very lowcompared to areas to the south in the Southern California Bight where they breed (Table 6.1,

Figure B.5). Thaigratory range oéll three species overlaps with the MBWEA butlaee species tend

to congregate closer to shoreDick (2016) modeled Xai#a Qa Y dzZNNBf S LINBRAOGSR RS
densities in winter in the MBWEA, and densities relative to the CCS being moderate over all seasons, likely

due to the proximity of the MBWEA to the Channel Islands.

Marbled murreletsnest inland in olegrowth conifer trees, leading to high population sensitivity to habitat
modification and loss. These birds forage for small fish and invertebrates in nearshore waters, primarily

82



within 5 km (3 mi) of the coast. Forestsnorthern Californiaas well as bete@en San Francisco and
Monterey Baysare within the breeding range for this species. Leirness et al. (2084&)ed predicted
density models using spring and summer surveys tatiied to the coast north of San Francisco Bay.
These models indicate that assea marbled murrelet densities are highest near shamd to the north.
Predicteddensities in theMBWEAand immediate vicinity would be very lovibut slightly higher in
summer (Table 6.1, Figure B.6)

Ancient murrelets(Synthliboramphus antiquuslestin burrows, crevices, or under rocks, and forage in
shallow waters. Their North American breeding range extends from Alaska to British Columbia. Birds
found offshore of California are likely migrants/wintering. Leirness et al. (2021) includes a density
distribution map for springnly, which is driven by observations offshore of the Olympic Peninsula in
Washington. Densities in tidBWE Aare likely to be very low, as this speaiesicentrates in the northern
portion of the CCSirefers to forage neart®re, and does not breed in the aréBable 6.1; Figure B.7)

/ I & aAy Qare the delcdndnioat numerous alcid observed in Californgeatsurveys, representing

29% of all alcids observed (Dick 201@his species does not breed in San Luis Obispdonterey
counties, but the MBWEA is almost equidistant from the two closest breeding sites in the Channel Islands
and the Farallon IslandsThese birds are primarily planktivores and tend to feed over the shelf (H.T.
Harvey & Associates 2020). Becauo$ehis foraging strategy, there is an increased likelihood of this
species being found in and around tREBWEA Overall, relative densities within thdBWEAare low to

very lowcompared to the CC®iith highest predicted densitieswinter, when birds ee not concentrated

in breeding areas (Leirness et al. 202able 6.1Figure B3).

Rhinoceros aukletare less common in California-s¢a surveys and represent 6% of all alcids observed
(Dick 2016). These birds are primarily piscivores and will yekldiptoparasitize other birds such as
pigeon guillemots and murres to obtain their prey. They tend to congregate in small flocks and remain
close to shore. As of 200@ne of the 5Zeabird colonies within 30 nm (56 km) of tMBWEAsupported
rhinoceros aukletsthree breeding pairs were observed at Piedras Bla€&3FG 201Qb Relative
densities of rhinoceros auklets in thdBWEAare low to very lowyearround, with highest predicted
densities in winterl{eirness et al. 2021dable 6.1, Figure B), increasing to the north and toward shore.

Tufted puffinsare resident breeders along the California coast but are not commonly observed during at
sea surveys, making up less than 1% of all alcid observations. Thegwoyielied dvers forage for fish

and invertebrates and characteristically carry multiple fish aligned in their bills when feeding chiaks.
pairs were documented breeding at Hurricane Point north of the MBW&E# 2002with the majority
breeding to the north on ta Farallon Islands and at Castle Rock in Del Norte c@@BiyG 201QbDuring

the breeding season, these birds tend to forage nearshore and over the continental shelf but are found
well away from shore in deep pelagic environments the remainder of the, ysually well to the north

of the MBWEA Leirness et al. (2021) used data from spring and summer to create predicted density
models that indicate higher densities to the north around breeding areas; data were insufficient for fall
and winter models.Within and around the MBWE#e predicted density of tufted puffins very low,

but higher in summe(Table 6.1, Figure B)). These relative density predictions are supported by Dick
(2016), where models indicated very low densities in the MBWEArgead.
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Cormorants

There are three species of cormorant in tB&€Sall three of which reside along the California coast:

. NI yRUG Q& Udile peNicdtds yelagio cormorantl. pelagicul and doublecrested cormorant
(Nannopterum aurituu Accordig to Adams et al. (2014), the three resident cormorant species can be
difficult to distinguish at seaespecially outside the breeding seas@ll three species are piscivores,
RAGAY3I FTNRBY GKS 20SFyQa adcaNFI OS daadipglapic CoknSranks) TS S
are found exclusively in marine environments, whereas doghdsted cormorants can be found in all

aguatic environments. During migration, all three species can travel in large flocks, usually in straight lines
or delta shapes atolv altitudes to reduce wind resistance. Threats to these species include human
disturbance at breeding and roosting sites, extreme climate events such as heat waves and sea
temperature change, entanglement in fishing gear, and exotic/invasive specieHJThElists the three
ALSOASE Fa 2F [SlFrald /2yOSNYysz odzi LRLIzZ FGA2ya 27
(Table 6.2).

N YROQA NRNXYEN2W(iMROle KSIRflyRa |yR AaftSda odz
(Kelsey efal. 2018). This species feeds at sea away from its roost site, commuting as much as 10 mi (16
km) away. AlongentralCalifornia, breeding occurs from March to August, with egg laying from April to

July (CDFG 2005).NJ y R Qa ate2hBiMdsthiliméndsicormorant species observed duringsaia

surveys, making up 88% of all cormorants observed. The majority of these observations occur nearshore
or around islands. As of 2009 of the 52 seabird colonies within 30 nm (56 km) of Md8WEAsupported

popul GA2ya 27F . NI yRGQa7,232i aphhximatayiZ: T2 RJ [ Kbéeedindi £ § SR A
population CDFG 2010Qb Leirness et al. (2021) modeled predicted densities for spring and summer,
showing higher densities in the MBWEA in spring, altfiothese were very low relative to nearshore
areas(Table 6.1, FigurB.11). These relative densities were supported by Dick (2016), with very low
values yearound, although the highest local density was predicted in winter.

In spite of their namepelagic cormorantsare uncommon away from shore, and observations comprise

only 1.5% of asea observations of cormorants in California (Dick 2016). The smallest of the cormorants

in the CCS, this species forages on fish and other demersal prey in shallens oxagr the shelf. As of
2002,33 of the 52 seabird colonies within 30 nm (56 km) of tiBWEAsupported populations of pelagic
cormorants, for a total o739birds, approximatel6%2 ¥ (1 KS a (| (iCORG 20108 kltess (1 A 2 v
et al. (2021 predicted highly coastal Ca@#de densities of pelagic cormorants for spring and summer and
indicatedslightly higher densities in spring in tMBWEA, wittvery lowdensitiesin both seasons relative

to the CCS (Table 6.1, Figixd2.

At-sea observatins ofdouble-crested cormorantff California make up 10% of all cormorants observed
(Dick 2016). This is the most common cormorant species in the United States, with the majority of the
population residing in freshwater habitats such as lakes and rivel@vever, coastal populations exist
along the entirety of the CCS. As of 20@206the 52 seabird colonies within 30 nm (56 km) of tIBWEA
supported populations of doublerested cormorants, for a total 93 birds, approximatel\8% of the

& 0 I éo&stalbreeding populatiofCDFG 201QbLeirness et al. (2021) predicted coastal dowtksted
cormorant densities during spring and summer to be very low overall, with densitiesitviHgE Aigher

in spring(Table 6.1, FigurB.13)

Leirness et al(2021) also created fall and winter density models floe three cormorant species
combined due to low counts dlfie individualspecies during these seasons. These models indicate similar

84



distribution and relative densities to the individual species fairgpand summer. All species combined
tend to have higher densities near the coast/islands, and densities in and aroudBWeEAare very
low for both season§Table 6.1, FigurB.14.

Shearwaters and Fulmars

Shearwaters and fulmars are members of the ifgrRrocellaridae, the tubenoses. Shearwaters are highly
migratory species; those that are observed in the California Current breed in South America, Australia,
New Zealand, as well as Mexico. There are six species that have been observed esgmngieys:

sooty shearwater Adrenna grisepn pinkfooted shearwater A. creatopuy shorttailed shearwater A.
tenuirostrig, fleshfooted shearwater A. carneipe = . dzf £ S NIXAA bulkerk Snd NldckentBdNI 0
shearwater Puffinus opisthomelds Tley generally forage on small fish, crustaceans, zooplankton, and
squid, pursuing their prey by diving from ldevel flight and using their wings to propel themselves
underwater or by dipping their heads to capture prey at the surface (Birds of the W@zl .2 The flight
pattern of shearwaters is distinct as they are adept at using surface winds and ground effect to travel
great distances with minimal effort. Northern fulmafsu{marus glacial)sare a northern hemisphere
species. They breed in Alaskada@anada and disperse south after breeding season. They forage where
their prey-fish, squid, and zooplanktemre concentrated, typically over the continental slope and
seamounts in upwelling areas. They are also known to eat carrion and other flositisg,respecially

from vessels. This species feeds by picking items at or below the surface and making shallandfeet
wing-propelled dives (Birds of the World 2021).

Sooty, flesHooted, and blackrented shearwaters are listed as Near Threatened by the IUCN (2021), pink
F220SR FyR . dzZ f SNDa &aKS| -MiedshéaMbters:aNdhorthedrt fyhtasare f S |
considered to be of Least Concern (Table 6.2)stidhearwater populations are either decreasing or have

dzy 1y26y 3INRBGOGK aidlddzazr oA0GK 2yfeée .dAZ f SNRa aKSI NB|
populations are growing globally but have experienced notable mortality events along the Catifsia

in the last two decades. Threats to these birds include entanglement in fishing gear, alteration and loss

of nesting and foraging habitat, invasive predators at their nesting colonies, plastic and contaminant
ingestion, and temperature extremes.

Leirness et al. (2021) groupedooty shearwaters shorttailed shearwaters, and flesh-footed
shearwatersinto a combined species density modéthis model was dominated by observations of sooty
shearwaters, but these species share similar habitat use patterns in the CCS as well as transequatorial
migration from breeding grounds in South America (sooty), Australia (all three), and New Zealapd (soot
and fleshfooted). Theirnorthern hemispheralistribution appears to be related to food availability, and
they tend to travel, forage, and rest in very lamgpéedspeciedlocks, sometimes made up of thousands

of birds. While mostly pelagic, these fksccan occasionally be observed from shore when prey are
concentrated over the shelfSooty shearwaters arthe most humerous shearwater species observed
along the California coast, representing 85% efed observations of shearwaters (Dick 201@}h the

other two species making up less than 1% of shearwater observatibesisity models ahese three
speciespredict the highest concentrations in or near tMBWEAIn summer, with densitiedecreasing
moving seaward across the continental si€ligureB.15. Overall, relative densities yesyund of this
species in and around tHdBWEAare very low tolow compared to the CCS as a whole (Table 6.1).

Pink-footed shearwateramigrate to the CCS from breeding grounds in Chile. Like other shearwaters, this
highly pelagic species is usually found beyond the continental shelf during migration in the CCS but can
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be observed in flocks with other shearwater species over the shelf and closer to shore. Nearly 7% of
shearwaters observed during-aea surveys wereimk-footed (Dick 2016). Compared to the CCS as a
whole, the predicted density of piAlooted shearwaters in and around thBWEAs low from spring to

fall; data were insufficient to create a model for winter (Leirness et al. 2021, Table 6.1). Within the
MBWEA, densities were highest in summer (Figu€. Dick (2016) also predicted the highest densities

of this species to occur in summer in and around the MBWEA, but predicted values were slightly greater
relative to the CCS as a whole yeaund.

BulS N A& & K Breedin NewZAldnd andnigrate to the CCS. Duringsga surveys, this species is

not commonly seen, making up 1% of shearwater observations (Dick 2016). In survey data used by

[ SANYySaa S +fd 6HnumMOZI al debdrwBibkiDiEsendatios | ahdiate dvdildiie Y I 1 S
for only summer and fall. This species is also hjgibgic ands rarely observed close to shore. Predicted

densities in the MBWEA are highest in fa# butare very low in summer and low in fall comed to the

CCS as a whole (Leirness et al. 2021, Table 6.1, Bidiye

Blackvented shearwates are a northern hemisphere species, breedingharthwestern Mexico and
migrating north through the CCS outside of their breeding season. They rep8seaitthe shearwaters
observed during asea surveys (Dick 20L6T his species is an exception to the extreme pelagic nature of
shearwatersas they tend to remain relatively closer to shore and generally do not range north of San
Francisco BayLeirnesset al. (2021) modeled predicted densities for this species for summer through
winter; data were insufficient to create a model for spring. In the MBWEA, overall densities were very
low for all three seasons compared to the CCS as a whole, but were thighfed, when birds have
dispersed from their breeding grounds (Table 6.1, Figui&.

In Californianorthern fulmarsare uncommon south of Point Conception, and represent only 1.5% of the
birds observed during etea surveys in the shearwater andnfiar group (Dick 2016). Their predicted
density is highest in and around thBWEAIn winter (FigureB.19. Compared to the CCS as a whole, it

is low in winter and spring, and very low in summer and(fedlble 6.1), with higher, more dispersed
concentratons predicted to the north, off Washington and British Columbia, Canada. This species is most
common over the continental shelf and slope in M8WEAarea in all seasons but is likely to be more
pelagic in winteand spring

Grebes and Loons

Grebes andoons are migratory species in tiE&nd are not commonly observed duringsda surveys,
representing 0.6% of birds observed. In spite of this rarity during surveys, these birds gather and travel in
large flocks during migration, with the larger gredgecies resting on the water during the day, and loons
traveling in miledong skeins when wind conditions are optimal. Species that can be observed off the
California coast include western grebese¢hmophorus occidentaliss / £ | NJAQlarki)IMedfic S& o
loons Gavia pacifica common loons@. imme}, redthroated loons G. stellatg, andArctic loons(G.

arctica). Both grebe species breed in inland fremid brackish water wetlands. The loons breed in Arctic

and subArctic wetlandsand winter in coastal waters, including bays and estuaries. Both loons and grebes
are footpropelled divers, foraging for fish in marine environments, and fish, aquatic and terrestrial
invertebrates, and occasionally amphibians in their freshwater breppivase.

Population status varies by species, with western grebe and common loon populations stable, Pacific loon
populations increasing, and the other three loon species decreasing. The two grebe species and three of
the loon species are listed as Le@sncern by the IUCN (2021); only yeHoiled loons are listed as Near
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Threatened (Table 6.2). Threats to these species include pollution and contaminants, fisheries conflicts,
and habitat shifts or alterations due to development or climate change.

Cammon loonsare the largest of the loon species amdi-throated loonsare the smallest. They comprise
20% and 2% of atea observations of loons respectively (Dick 2016). Leirness et al. (2021) modeled
predicted densities for both species separatelyprirggy and summer; data were insufficient for modeling
purposes in the fall and winter. Predicted densities in the MBWEA for both species were very low in both
seasons compared to the CCS, with densities predicted to be higher in spring than summe6.(Mable
FiguresB.20andB.2]).

Pacific loonsand Arctic loons are found in California waters spring and fall during their migration to
nesting areas in the Arctic and Alaska, and wintering grounds in Mexico. The majority of the birds occur
within a coupe of miles of the coastline (Adams et al. 2014). Durirgeat surveys, Pacific loons are the
most common loon species observadpresenting 64% of loon observations, with Arctic loons
representingl4% of all loons observed-or modeling purposes, Leiseet al. (2021) combined counts

of Arctic and Pacific loons with those of common andttedated loons as well as unidentified loons to
create a fourspecies predicted density model. Numbers of Pacific and Arctic loons dominated the model
for all seasog, ranging from 51% to 81% of observations. These models predicted loon densities in the
MBWEA to be very low from winter to summer, but moderately high in the fall compared to the CCS (Table
6.1), when they were also highest (Figi&&2. This pattermesembles that calculated by Dick (2016) for
Pacifidoons alone, with low to moderate densities yeaund compared to the CCS overall. Loons tend

to concentrate in coastal watereowever, migratory flight patterns for Pacific loons and other loons are
not well documented, and this information may clarify the potential impact of development in the
MBWEZAon this and other loon species.

Leirness et al. (2021) also modeled predicted densitiesvéstern grebesand/ £ I NJ Q domBEned 6 S &
although the malel is driven by the numerically dominant western grebe. These modedsited for
winter, spring, and falshow that densities are predicted to be highest in the CCS during the winter but
dispersed slightly more offshore in the spring. Both species egadge close to shore over the shelf, and
generally haverery low predicted densities in th®MBWEA compared to the CCS as a whole (Table 6.1)
Densities within the MBWEA are predicted to be highest in winter (FBI2&. Similar to the loons, the

flight and migratory patterns of grebes are not well documented additional datawill be necessary to
ascertain the impact of offshore wind development on these species.

Larids, Jaegers, and Skuas

The larids, jaegers, and skuas make up the most observed species group in the CCS. A total of 26 species
have been observed during-aea surveys, seven of which breed on the California coast, the remainder

of which are migrants. Larids comprise the gafid terns, both of which are sometimes further classified

based on their size (large/medium/small).
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Larids

Fourteen gull species were observed duringeah surveys, including California breeding species western

gull L. occidentalis and Californiagull . californicué T /I £ A F2 N} A | YAINF yi &LIS
(Chroicocephalus philadelphjderring gulll(. argentatu} glaucousvinged gull .. glaucescenslceland

Jdzt £ 6 F 2 NI S MDIE L. gldtoideS MByan >3 dizt SES NI IL.igenannb T dzE {f 1 00A Yy S Q& :
(Xema sabinj and blackegged kittiwakeRissa tridactyla Less common migrant species will be covered

in the Rare or Data Deficient Seabirds section below:-lithed gull . delawarensjs shortbilled gull

(formerly mewgull2021;L. brachyrhynchgsglaucous gulL( hyperboreus = C NJ Yy flefichpfideds 3 dzf
pipixcan, and kelp gulll(. dominicanuys Most of the medium and large gull species are opportunistic
omnivores, foraging on marine food sources, kleptoparasdizither seabirds, scavenging carrion, ship

scraps, and garbage, consuming eggs and chicks of other birds, and, for inland species, consuming
terrestrial invertebrates, small vertebrates, and raiding garbage dumps. Species that are more limited in
dietary preferences are described below.

lff 3JdAta RSAaONAROSR KSNB IINB ftAaiSR oe GKS L! /b 6
are listed as Near Threatened, and bldegged kittiwakes which are Vulnerable due to recent steep
population declies in European colonies. None of these gull species are listed by the U.S. or the State of
California as being at risk (Table 6.2). While individual species may be more strongly influenced by some
threats, gull species in general are impacted by theaks of oil spills and pollution, loss of nesting

habitat, human disturbance, climate change resulting irntls®al rise or shifting foraging and breeding

habitat, and human encroachment at inland nesting and roosting areas.

Western gullsare the secondnost numerous seabird observed off California, and the most numerous
resident breeding larid species, representing 11% of all seabirds observed dusim surveys, and 54%

of all gulls observe@Dick 2016) Although this species is common in the coB&&S, it has a smaller

overall population than other North American gulls, as its distribution is restricted to the Pacific coast

from British Columbia to Baja California Sur. Higbeatdensities are seen throughout the year, and birds

remain residentyearround travelling locally to follow food sources. They are not usually observed far

from shore but will follow ships and fishing vessels. This large gull has adapted to coastal development

and will readily establish breeding colonies within urbanstakareas. As of 20028 of the 52 seabird

colonies within 30 nm (56 km) of thHdBWEAsupported populations of western gulls, for a total 0

birds, approximatel%2 ¥ (G KS adl §1SQa O2 IChEE2010 NESRAY 3 LJ2 Lddz I

Glaucouswinged gullsare less common during &ea surveys, representing only 0.26% of gulls observed

in the CCS. However, this species readily hybridizes with western, glaucous, and herrisg guaisy

hybrid gulls may be difficult to identify at sea. This northern trandfgaspecies breeds from the
Kamchatka Peninsula, Russia to British Columbia, Canada. It is a strictly coastal species and overwinters
off the California coast. As with other gull species, it is generally found close to shore, often in mixed
species flaks.

Leirness et al. (2021) created a combined predicted density model for western and glawingad gulls,

including western x glaucowsginged gull hybrids, with the majority of observations in all seasons being

of western gulls. These models indie#that the relative density of these species in and near the MBWEA

are very low in all seasons, relative to the CCS (Table 6.1). As these species generally utilize nearshore
and onshore, their distribution decreases with distance from land. Density valude MBWEA are

highest in spring, prior to the start of the breeding season (Figuzg.
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Herring gullsare large gulls that breed in Canada and Alaska but migrate and overwinter along the west
coast of North America as well as inland. They repre345%6 of gulls observed during-s¢a surveys in

the CCEDick 2016) In the Pacifichey are commonly found coastally in shallow water, near beaches,
estuaries, and baydceland gullsare extremely uncommon during-aea surveys in the CCS, repregamt

only 0.02% of gulls observed (Dick 2016). This medimed gull breeds in the Arctic and migrates to
northern coasts in the Pacific and Atlantic. In California, they are a coastal species, usually observed in
low numbers in flocks of other gulls.itreess et al. (2021greated a combined predicted density model

for herring and Iceland gulls, with the majority of observations in all seasons being of herring gulls.
Relative to the CCS, these models indicate low predicted densities of these spt@ddBWEA in winter

and spring, and very low densities in summer and fall (Table 6.1). Local densities are highest in winter,
when birds are overwintering away from their breeding sites to the north (Fig.2§.

California gullsare an inlandbreeding species, with a transcontinental range in Canada and the U.S..
Some birds winter in coastal areas, but a large number also winter inland. This msdadngull
represents 25% of gulls observed duringsah surveys in the CCS, and 5% of sembivdral(Dick 2016)
Coastal wintering birds concentrate in shallow waters nearshore, estuaries, beaches, and mudflats, often
in large flocks with other species. Predicted density models indicate California gull densities are very low
in and near theMBWEAyearround, with most of the predicted distribution highly associated with the
coast [eirness et al. 2021ITable 6.1). As with other nabalifornia coastal breeding species, density
values in theMBWEAwere highest in the winter (Figui.26.

Heerm vy y Q aarezddivimsized gulls that breed in the winter on islands off the Pacific and Gulf of
California coasts of Mexico. Inthe CCS, they represent 4% of all gulls observed esemglaveys (Dick
2016). They are highly associated with browligans, and breed, migrate, and roost in the same seasons
and locations. Strictly coastdhey migrate from spring to fall from central Mexico to British Columbia,
Canada. They forage by surface feeding for fish, kleptoparasitizing brown pelicanscaaetiging
carrion. They are rare inland, and are usually found in shallow coastal waters, beaches, and estuaries.
Predictive density modelsreated by Leirness et al. (20Zmylicate very low density values in and near

the MBWEAfrom summer to winter; dta were insufficient to create a model for spring (Table 6.1).
Predictive models from Dick (2016) indicated very low densities in the MBWEA in spnmgage
predicted density values are highest in ti8WEAIn the summer (Leirness et al. 201feigureB.27).

. 2y I LI NIrepresent Aaf gulls observed duringsat surveys in the CCS, and 1.5% of all seabirds
(Dick 2016) The population of this small gull is transcontinental, breeding in Alaska and Canada, migrating
over both inland and coastal @as. The Pacific wintering population is coastal with some birds
overwintering at the Salton Sea. This species has a more limited diet, foraging in the marine environment
by surface feeding, kleptoparasitism, and taking terrestrial invertebrates atdrdées. Leirness et al.
(2021) found the highest predicted density of this species in and around the MBWEA in the spring, but
that densities in the MBWEA relative to the CCS were low in spring and very low in fall and winter (Table
6.1, FigureB.2§. Tlere were insufficient data to create a model for summer. Models fiiok (2016)
indicate that ths species hatbw relative predicted densities in and near the MBWEA in summer as well.

{ I 6 A Yy Sstasothér drfiall gull with a limited foraging seay, taking fish and invertebrates from the

gl GSNNR& adaNFIF OS> Fa ¢Sttt a F2NXr3IAy3d Ay aK-Hff2s
represent 2% of gull observations. It breeds in the Arctic tundra and migrates coastally and @psrthe
ocean to overwintering sites in Central America. Predicted density vahrmsLeirness et al. (2021)
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and near theMBWEAare highest in gring but are lowfrom spring to fallcompared to the remaining
coastwide distribution of this species (Tabld, FigureB.29. Data were insufficient to create a model
for winter.

Blacklegged kittiwakesrepresent 3% of gulls observed duringsata survey¢Dick 2016) This small gull

is a migrant in the CCS; it breeds in coastal areas of Alaska and no@hrada. It feeds on fish and
zooplankton, foraging by surface feeding or plunge diving often in large groups of other kittiwakes and
gulls where food is abundant. These birds prefer to forage over the continental shelf and slope in areas
where upwellirg is concentrated. This species is one of the few gulls that are not well adapted to human
environments and are not opportunistic foragers of trash or landfills. Because this species forages and
overwinters offshore, it isnore likely to be found in theVIBWEAand vicinity. Density models of black
legged kittiwakes predict the highest concentrations of this species in or neMBWEEAN winter, with

higher densitieso the norththan in theMBWEAitself (Leirness et al. 202FigureB.30. Overall, redtive
densitiesof this speciesn and around theMBWEAare very lowin spring and fall and low in winter
compared to the CCS as a whole (Table.6Data were insufficient to create a model for summer,
although predicted density models from Dick (2016) indicate low relative densities in summer.

Eight tern species were observed duringsata surveys in the CCS including California breeding species
elegant tern Thalasseus elegapsnd Caspian terfiHydroprogne caspjaand migrant species Arctic tern
(Sterna paradisaéaroyal tern T. maximuy common tern . hirundd. Less common breeding species
will be included in the Rare or Data DeficiemaBirds section below: least teristernula antillarum
brownh = C 2 NA St&mIiodstedi éhdifackaskimmeRiynchops nig¢r These species represent
0.8% of all seabird observations (Dick 2016).

The species described below are plusttpeers, foraging on fish and large zooplankton in surface waters,
concentrating in coastal areas including nearshore, estuarine, and bay habitats. They are often seen
foraging and roosting in mixed species flocksluding other terns, gulls, and pelicans. Only elegant terns
are listed by the IUCN (2021) as Near Threatened, although their global population is stable. The other
five species are listed as Least Concern, with variable population trends (Tablee6&)séBthese species

use a variety of marine and inland habitats, threats range widely from human and introduced species
disturbance at nest and roost sites, climate change and inundation of nest sites, and loss of habitat.

Two species of large terns weobserved during asea surveys in the CCS, one of which isGhspian

tern, representing 15% of all terns obserV@ick 2016) Caspian terns are the largest bodied of the tern
group, with an increasing global population. They breed in coastal andliataas; in California they are
mostly coastal from the San Francisco Bay area to Monterey Bay. The Pacific population migrates and
overwinters along coastal California and eastern and central Mekieioness et al. (2021) modeled
predicted relative dengy in and near the MBWEA as being very low in spring and summer; of those two
seasons, local density was highest in summer (Table 6.1, BgeBe Data were insufficient to create
models for fall and winterDick (2016Jound thatpredicted relative dasity for this speciesn and near
MBWEAwas verylow yearround.

Royal ternsare another large tern and represent 8% of all terns obsefizack 2016and have a stable

global population. They have a small breeding population in southern Califorveelbgs in Baja
California, Baja California Sur, and Nayarit, Mexico. Thdresding distribution extends as far north as
Morro Bay, California. These birds are a marine species, and tend to concentrate in coastal areas, although
they can forage far ao¢hore even during breeding seasdBlegant ternsare mediumsized terns,
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representing 43% of terns observed in the CCS, 0.3% of se@Dio#s2016) They breed in southern
California and islands off both coasts of Baja California and Baja CaliforMax3cw. They migrate both
north and south from their breeding range, with the northern range extending to southern Oregon. When
migrating and foraging, they tend to congregate in nearshore and in upwelling areas, within 16km (10 mi)
of the coast. Leirness et al. (2021) created a predicted density model for royal and elegant terns
combined,including terns that could not be clearly identified as royal or elegant. Numerically, elegant
terns were predominant from spring to fall, with unidentified royalfgdet terns observed most often in

the winter, followed by royal terns. These modieldicate very lowpredicted densityvalues in and near

the MBWEArelative to the CCS frospring to fall(Table 6.1) Data were insufficient to create a winter
model. Local densities were highest summer when the distribution of the two species expanding

from southern California (Figui32.

Common ternsare mediumsized terns and represent 7% of terns observed durirgeatsurveys in the
CCYDick 2016) The satus of their global population is currently unknown due the extent of their
breeding range but is increasing in the European population. They breed at inland sites in the north of
the U.S. and Canada and migrate both inland and along the coast torsgesithern Mexico, Central
America, and the Gulf Coast. Offshore of California, they tend to forage over the shelf and shelf slope
Arctic ternsare a smatbodied tern species which exhibit one of the greatest migratory ranges of all birds.
They breedn northern Canada and Alaska and migrate over the sea transequatorially to the Southern
Ocean. Their global population is decreasing; however, they represent 19% of terns observed during at
sea surveys in the CCS. Because this species migrates awdgnfilpdensities nearshore are likely to be
very low. Leirness et al. (2021) created predictedsonabensity modes for common andArctic terrs
combined,including undifferentiated common/Arctic terredthough data were insufficient for a winter
model. For spring through fall, these models are driven by Arctic tern numbers, whereas in the winter,
the majority of observations are undifferentiated between the two species. Relative to the CCS, predicted
densities were low in spring and fall, and very lovgummer in and around the MBWEA (Table 6Lbcal
densities were highest in fall when the density distribution of the two species extends oftshoite the

south (FigureB.33.

Jaegersand Skuas

Jaegers are migrants in the CCSramilesent 0.4% of seabirds observed duringea surveys (Dick 2016).

Three species have been observed in California: pomarine jaBtgncdrarius pomariniis parasitic

jaeger 6. parasiticus and longtailed jaeger §. longicaudys All three speci are kleptoparasites,

actively stealing prey from other seabirds, but will also forage on fish, carrion, and ship discards. They
ONBSR Ay GKS I NODGAOE IyR GoAYUSNE Ay (KS {2dzi KSNY
listed by the IUCN2Q21) as Least Concern (Table 6.2)Ard8c breeders, they are subject to the impacts

of climate change, sea level rise, disturbance at nesting sites, and loss of forage and breeding habitat.
Their populations may also be impacted by oil spills, patitst, and heavy metal contamination.

Pomarine jaegersepresent 48% of jaegers observed duringsea surveys in the CCS (Dick 2106). This
species tends to migrate and forage over the continental shelf and slope and is not common nearshore.
This waste only jaeger species with sufficient observations to warrant model development for all four
seasons using singpecies dataPredicted density models indicalew dersitywinter through summer,

but moderate density in falh and near theBWEAcompaed to the remainder of the CCBefrness et

al. 2021 Table 6.1).For the MBWEA, predictecedsity values aran order of magnitude greater in the
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fall than the other seasons, greatest near the shore ceade and decreasing with distance from land
(Figue B.39.

Parasitic jaegerand long-tailed jaegersare less commonly observed during at sea surveys in the CCS,
represening 28%and 18%wof jaegers observedespectively(Dick 2016).Parasitic jaegermigrate and
overwinter closer to shore than the ath two species and may be observed from shot@angtailed
jaegers are thenost pelagic of the three species, migrating at or beyond the shelf slbpieness et al.
(2021) combined these two species to create models for spring, summer, and fall. @iosedata for
winter and spring were dominated by parasitic jaegers, with ailgd jaegers making up the majority of
observations in summer and falRredicted density modelfer these seasonmdicate low density in and
near theMBWEAcompared to thecemainder of the CCS (Table 6.1). Highest density values are predicted
in and near theVIBWEAN thefall, with densitiesincreasing to the north and offshof&igureB.39. Dick
(2016) predicted winter densities of both species in the MBWEA would bustmspring and summer.

Leirness et al. (2021) also created a combined jaeger species model, including observations of the three
species as well as undifferentiated parasitic and {ilgd jaegers, and unidentified jaegers in general.

In these moded, pomarine jaeger dominated observations in spring, fall, and winter, whereasdibed)

jaeger was most numerous in summer. Highest predicted density values in the MBWEA were in the fall,
similar to the single and dual species models (Figug§. Canpared to the CCS, predicted densities of

the combined jaeger species in the MBWEA are low-y@and (Table 6.1). In winter and spring,
distributions were predicted to be denser over and just beyond the continental shelf, whereas offshore
areas had highevalues in summer and fall.

South polar skuadreed in the Antarctic and migrate over an extremely wide range including the North
Pacific in spring and fall. They are more common offshore past the shelf break and slope. Similar to
jaegers, they foragen fish during migration, but are known fbeingkleptoparasites and scavengers.
Data availability for this species was limited to fall, andteslicted density moelindicates low densities

in and near theMBWEA with higher densities to the west dhe shelf break from San Francisco to
northern Washington (Leirness et al. 20Zhble 6.1, Figur.37).

Pelicans

California brown pelicangPelecanus occidentalis californifase yeasround species in the CCS although

local population sizes vary due seasonal migration and breeding patterns. The majority of pelicans
breed on islands off Baja California, Baja California Sur, Sonora, and Nayarit, Mexico, with the remainder
breeding on Anacapa and Santa Barbara Islands in Californienthal Calibrnia, it is common to see
pelicans fromApril to November, then it becomes rare to uncommon in DecembeMarch or April
duringwhich time adults and some stdgults are concentrated at their breeding grounds (CDFG 2005).
The brown pelican feeds almosmtirely on fish that are caught by diving from heights efflm (2640

ft) and occasionally from up to 20 m (66 ft) in the air (CDFG 2005). These birds can travel in large, dispersed
flocks and are known to participate in dense, mafiecies foraging dctks when prey species are
concentrated at the surface, sometimes by-fooaging marine mammals and large predatory fish. In
general, this species is coastal, foraging at or within the edge of the continental shelf.

Brown pelicans are considered a sjgsoof Least Concern by the JUCN (2021) and were removed from the

U.S. Endangered Species list in 2009 after having been listed as endangered since 1970 (Table 6.2). The
global population is thought to be increasing; however, recent Pacific coast brestitiges and nesting

failures may have future impacts on the local population. Risks to the population include oil spills and
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pollution, loss of forage due to fishing and harvesting, and human disturbance at breeding and roosting
sites.

Leirness et al.2021)found that densities of this species were consistentlyy bw in and around the
MBWEAcompared tothe CCS overall (Table 6.1), as MBWEAs locatedoverthe shelf break, and this
species tends to concentrateear shore The highespredicteddensities of pelicans in theIBWEAwvere

in the fall (Figurd3.38, as birds are gathering to return to their breeding grounds from northern foraging
areas. In general, the models indicate a wider distribution over the Southern California Bight than in any
other area along the contiguous.&west coast, although this varies seasonally.

Phalaropes

Phalaropes are shorebirds that migrate and forage in aquatic marine environments. While they are
shorebirds, they have lobed toes which allow them to swim on tifasa of bodies of water. They occur

commonly off the California coast as they migrate from Arctic nesting areas to their wintering areas in

South and Central America. Two species are observed duriegaasurveys in the CQO®d-necked
phalaropes(Phalaopus lobatu¥ andred phalaropes(P. fulicariuy. A third specie® A f a2y Qa LIKI € I N
(P. tricolo), is a resident of coastal marshes and wetlands but is almost never observed at sea. The red
phalarope tends to be more concentrated over the continentapslthan the reenecked phalarope,

which is found relatively closer to shore. In ocean environments, these birds are surface gleaners, foraging
F2NI I 22X Fyl1d2y YyR FAaK S33a 2N fFNBIFS gKAES GKS

Red and reehecked phalaropg are considered species of Least Concern by the IUCN (2021), although the
global population trend of red phalaropes is unknown, and ofmedked phalaropes is decreasing (Table
6.2). Populations of these birds are threatened by breeding and migratiatahatieration due to climate
change, and oil exposure and pollution in the marine environment.

Due to the nature of the data used, Leirness et al. (2021) combined observations of the three phalarope
species, as well as unidentified phalaropes, to creatsonal predicted density models. These birds are
commonly observed during @&ea surveys: redecked phalaropes represent 3.6% of all birds observed,
whereas reebhalaropes make up 2.8% of observations (Dick 2016). Phalaropes can be difficult to
differentiate at sea, especially in ndareeding plumage, such that anywhere from 41% (spring) to 71%
(fall) of phalaropes were unidentified in datasets in Leirness et al. (2021). When species were identified,
red-necked phalarope represented the majority oérdified phalaropes in spring and summer, whereas
NER LKFfFNRLIS YIRS dzLJ Y2NB 2F (GKS 204aSNBIGA2Yya AY
observed during surveys was negligible. The combined phalarope species models indicate thatdpredict
densities in and near the MBWEA are moderate in winter and spring, and low in summer and fall
compared to the CCS as a whole (Table 6.1). Overall, local densities are highest in the spring, with all
seasonal models illustrating nearshore concentratiammtrasted with widely dispersed offshore
distribution patterns (Figur&.39.

Petrels

Petrels are migrants in the CCS and are not commonly observed duseg atirveys because they tend

to utilize habitats that are greater than 100 nm (185 km) frorareh Five species were observed during
surveys, with total counts representing 0.1% of the total number of birds observed (Dick 2016). Most
commong | & / 221 ®terodialSal dedk)j folldwed by mottled petrel R. inexpectata one
observation, multigf A Y RA @A Rdz t & B. Hltima),ddbdk et elRa parki$sonNde individual),
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seen far offshore of northern California during the spring, and rarely during the remainder of the year
(Leirness et al. 2021). These species tend to breed on a limited number of small, isolated islands in the
south orsouthrwestern Pacific. They are vulnerable to sea level rise, introduced predators, entanglement

Ay FTA&AKAY3I 3ISIENE FYyR KFEoAGIG ft2aao hyte adzZNlLIKe Qa
Concern; mottled petrels are listed as Near Thegaid, and the remaining species are considered Globally
9YRIYASNBR ¢6AGK /221Qaz tIN]JAYyazyQasz yrR {(G4Se2yS3Ss

Leirness et al. (2021) were able to incorporate additional survey data with adequate counts to create
sde a2y lf Y2RSta FT2NJ/ 2R2DhQadéRiGes WaslplicdicRdito he)SaiyNaw & @
in the MBWEA compared to the CCS as a whole from spring through fall and were highest in the MBWEA
in spring (Table 6.1, FiguB40Q. Data were insuffient to create a model for winter. Data were only
sufficient to create a model fax dzNLJKe&r€l @ spring, when densities in the MBWEA were predicted

to be low compared to the CCS (Table 6.1, Figusd). Because these birds are highly pelagic and
generally occur far offshore beyond the continental shiilgy are likely uncommon in thdBWEA

StormPetrels

There are seven species of stopatrels that have been observed duringsda surveys, comprising 4.4%
2F Ittt &St 0oANRa& rmpétal §Hydoddre¥ leUctdihddfddkdailed sta@mpetrel H.
furcatug, ashy stornpetrel (H. homochrog black storrrpetrel (H. melanid, least stormpetrel (H.
microsomd, wedgerumped stormpetrel H. tethy® > | Y R 2 A-peire? (D@anites deahibldy.
Least, wedgdNHzY LISRZ | Y R -pefels@r? yiduded @ the $édfion on Rare or Data Deficient
Seabirds below. Storpetrels are surface feeders, foraging on zooplankton and nekton, and occasionally
small fish. They commonly forage in aseabove and beyond the continental shelf where upwelling
supports their prey populations. Almost all stofratrels are nocturnal at their breeding sites, presumably

to avoid predators.

The fourmore commonly documentedtorm-petrel populations are allidted as being potentially in
decline. Ashy stormetrels are listed by the IUCN (2021) as Endangered and are a California Species of
Special Concern (breeding, 2nd priority), as their global population is small (estimated a63,600

birds) and decre@ A y 3 ® [ $eétré i§ sted by the INGN (2021) as Vulnerable, with a decreasing
global population. Forkailed and black storapetrels are both listed as Least Concern by the IUCN (2021),
but are California Species of Special Concern (breeglidgriority). The global populations of fet&iled
storm-petrels are increasing, whereas black stgpatrels are decreasing (Table 6.2). These species are
threatened by pollution and oil spills, overfishing, habitat degradation, human disturbance, aitdtha
modification in breeding areas, and introduced predators and disease.

[ SI OK Q-fetrel s ReNROst common storrpetrel observed during atea surveys in the CCS; they

represent 86% of storrpetrels observed, and 3.8% of all seabirds (Dick 20M&k species breeds in the

North Pacific and Atlantic oceans, with the North American population occupying isolated island colonies
extending from Alaska to northern Mexicd. & A GK [/ adAyQa Il dzlfStazr GKAa
Luis Obispo or Mderey counties, but the MBWEA is almost equidistant from the two closest breeding

sites in the Channel Islands and the Farallon Isl@@B$G 201Qb Outside of the breeding season, they

tend to disperse widely into the tropics of the central and easteacific, although they can be observed

foraging over the continental slope west of Californiairness et al. (202predicsRSy & A G A Sa 2 F [ ¢
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storm-petrels are highest in and near th&MBWEAin summer, but densities argery lowyearround
compared o the entire CCS where densities are highezll offshore ando the north (Table 6.1, Figure
B.42.

Observations ofork-tailed storm-petrels represent 3.6% of all storspetrels observal during atsea
surveygDick 2016) The majority obreeding habitat for this species is in the North Pacific but terminates
in northern California. Breeding occurs on six small islets off Del Norte and Humboldt cdGtes
2010b. Outside of the breeding season, these birds are highly pelagic, fgragyond the continental
shelf and usually well north of Californi@redicted density models indicate fet&iled storm petrels have

very low densities in and near thRIBWEAyearround compared to the CCS as a whigleirnes2021;

Table 6.]). Local desities are highest in the fall, up to an order of magnitude greater than the other
seasons (Figur®.43. Regardless of season, the predicted density models indicate a concentration of the
distribution of this species offshore to the north of the MBWEA.

Ashy stormpetrels have a relatively restricted range extending from Cape Mendocino to the northern
portion of western Baja California Sur. They represent 3.3% of gietrels observed during atea
surveys in the CCS (Dick 2016). The vast majority of the populatiatshee¢he Farallon Islands and the
Channel Islands. None of the seabird colonies within 30 nm (56 km) BW¢E Asupported populations

of ashy stormpetrels in 2002 CDFG 2010b During the breeding season, they forage near the edge of
the continentalshelf near their nesting areas. In winter, they concentrate over deep waters, especially in
Monterey Bay (Birds of the World 2021). This species does not exhibit thelikiagce, operocean
migration strategy of other stormpetrels and tends to remaiwithin the southern CCS during the ron
breeding season. Leirness et al. (2021) found that predicted ashy-ptetnel density in the BWEA was
highest in summer (Figur®.44, when densities in central and southern California waters are highest,
even thowgh populations are concentrated around breeding areas in the Channel Islands and Farallon
Islands. Relative to the CCS, thedeled values in and near tiBWEAwere low in spring andery low

in summer and fall (Table 6.1). Data were insufficient tatera model for winter.

Black stormpetrel is a warmwater species which inhabits the west coast of North, Central, and South
America. It represents 5.6% of stopmtrels observed during atea surveys in the CCS, with the majority

of these observatins occurring south of San Francisco Bay. This species breeds in the Channel Islands
and islands on the Pacific and Gulf of California coasts of Baja California, Mexico. It is uncommon north
of Monterey Bay during the breeding season. However, in fidlvainter it disperses offshore over the

shelf slope, with a portion of the population traveling north to the vicinity of Point Arena. Leirness et al.
(2021) modeled predicted density for this species for spring through fall, indicating very low densities

the MBWEArelative to the CCS in spring and summer, and low densities in fall (TableDé&th) were
insufficient to create a model for winterDensities within the MBWEA were predicted to be highest in
summer, similar to ashy storpetrels(Figure B45).

Sea ducks and geese

Scoters are migratory in California and concentrate in coastal areas as they forageandittertidal
waters. They often travel over the shallower portions of the continental shelf in long skeins of multiple
birds. Leiness et al. (2021) created a combined predicted density model for three species induding
scoter (Melanitta perspicillaty, white-winged scoter(M. degland), andblack scoter(M. americand.
These models also included unidentified scoters which made up froB1l% of scoter observations
depending on the seasonBlack scoters are listed as Near Threatened by the IUCN (2021), with a
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decreasing population trend; both surf and whiténged scoérs are listed as being of Least Concern
although their populations are also decreasing (Table &®servations of surf scoter were predominant

in fall and winter, whereas whiteinged scoter was the more commonly observed species in spring and
summer;each species likely drove the density models for those seasons respectively. In all seasons,
especially summer, scoteensities in theMBWEAare likely to be very low, as this species prefers to
forage near shore, and does not breed in the ar€amparel to the other seasons, the predicted density

of scoters is highest during fall in the MBWEA (Table 6.1, Aija6e

Table 6.1. Local residency status and average predicted density basksl orLeirnes®t al. 202) for select seabird species in

and near theMBWEA. Average predicted density ranks are compared to the maximum predicted density in the CCS for a given
season. Ranks were calculated as follows: local average density/C&8.0iax very low, >0.Dand<0.1 = low, >01 and<0.5

= mockrate, >0.5 = high. Bold text indicates the season with the highest average predicted density value (not rank) iner near th
MBWEA* indicates no model data were generated.

Local Average Predicted Density Rank
Species Residency Winter Spring Summer Fall
Status
Laysan albatross migrant very low low * *
Blackfooted albatross migrant very low low low very low
Common murre resident very low very low very low very low
Pigeon guillemot resident * very low very low *
{ ONXA LJLJa Qak/ | migrant * very low * *
Guadalupe murrelet
Marbled murrelet migrant * very low very low *
Ancient murrelet migrant * very low * *
/ I aaAyQa | dz] resident low very low very low very low
Rhinoceros auklet resident low very low very low low
Tufted puffin resident * very low very low *

NI} yRGQ& O2| resident * very low very low *
Pelagic cormorant resident * very low very low *
Doublecrested cormoran| resident * very low very low *
Cormorant spp resident very low * * very low
Sooty/shorttailed/flesh migrant low very low very low very low
footed shearwater
Pinkfooted shearwater migrant * low low low

dzt £ SNDa &K| migrant * * very low low
Blackvented shearwater migrant very low very low * very low
Northern fulmar migrant low low very low very low
Common loon migrant * very low very low *
Redthroated loon migrant * very low very low *
Loon spp (4) migrant very low very low very low moderate
2 SAGSNY«k/ tF | migrant very low very low * very low
\Western/glaucouswvinged|  resident very low very low very low very low
Gull
Herring/Iceland gull migrant low low very low very low
California gull migrant very low very low very low very low
I SSNXYIFyyQa | migrant very low * very low verylow
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Local Average Predicted Density Rank
Species Residency Winter Spring Summer Fall
Status

.2Y LI NI SQa migrant very low low * very low
(I 0AySQ& 3dzl migrant * low low low
Blacklegged kittiwake migrant low very low * very low
Caspian tern migrant * very low very low *
Royal/elegant tern migrant * very low very low very low
Common/Arctic tern migrant * low very low low
Pomarine jaeger migrant low low low moderate
Parasitic/longtailed jaege|]  migrant * low low low
Jaeger spp (3) migrant low low low low
South polar skua migrant * * * low
Brown pelican migrant very low very low very low very low
Phalarope spp (3) migrant moderate moderate low low
I 221 Qa LISGNJ migrant * very low very low very low
a dzNlJKe Q& LJS{ migrant * low * *
[ S OK Qpetred G 2 | resident very low very low very low very low
Forktailed stormpetrel resident very low very low very low very low
Ashy stormpetrel resident * low very low very low
Black storrpetrel resident * very low very low low
Scoter spp (3) migrant very low very low very low very low

Rare or Dat®eficient Seabirds
Albatross

Shorttailed albatross (P. albartru3 breed on two isolated Japanese islands, with one known pair
successfully breeding on Midway Atoll in the northwestern Hawaiian island archipelago. They are rare
visitors to the West Coasind are not commonly seen during-sg¢a seabird surveys. The population of
short-tailed albatross is estimated to be 1,734 birds (Birds of the World 2021). The IUCN lists this species
as Vulnerable, and it is Endangered under the U.S. ESA (Table 6sXpeties is occasionally observed
offshore in the CCS, but there are no current records in or neaviB/EAeBird 2021). Because of their

low population numbers, there is no predicted density model for this species faiBMWEA However,

the MBWEAdoes encompass the shelf break and slope, which is suitable foraging Habitais species.

Alcids

Horned puffins(F.corniculat) are migrants and are rarely observed duringsea surveys, representing
0.04% of alcids observed (Dick 201B)eeding sites are found on islands and coastal areas off northern
British Columbia, Canada, and Alaska. Theirbweading distribution is similar to that of tufted puffins

in that they disperse to deep pelagic environments well away from the coastdeutdithe breeding
season. Horned puffins are listed as Least Concern by the IUCN (20Pbugh they areexperiencing
global population declines (Table 6.2).
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Larids

Two species of large gull, tiggaucous gullL. hyperboreusand thekelp gull(L. dominicanug are rarely
observed during asea surveys. Glaucous gulls breed in the Arctic and overwinter in the northern CCS,
rarely traveling south of Cape Mendocino. Kelp gulls breed and winter in the southern hemisphere and
are highly vagrant in the CCBoth are coastal species and are opportunistic omnivores that have adapted
well to human development for the purposes of foraging, similar to many other large gull species. Both
species are listed as Least Concern by the IUCN, although global glautpopwations are decreasing,
while kelp gull populations are increasing. Because of their limited distribution in the area, both species
are uncommon in théMBWEAor vicinity.

Thering-billed gull (L. delawarensjsis a midsized gull which representdo of gulls observed during-at

sea surveys in the CCS. This species is also a migrant in the CCS where it overwinters, although the majority

of the population breeds and lives yearund in inland areas across Mexico, the U.S., and Canada. When
overwintering, it is highly coastal, commonly found in harbors and estuaries and is rarely observed far

from shore. Like other gulls, it has adapted to human development and is omnivorous, congregating at
feeding sites whether they are bays, farm fields, or gagbdigmps. The global population of this species

Aa AYyONBlFaAy3dar FyR GKS L!/b tArada Ad +a [SFHad /2y
environments, it is uncommon in tidBWEAor vicinity.

Two small gull species, th&hort-billed gull (L. brachyrhynchysformerly mew gull until 2021) and

CNJ y 1 t ALgutophaetisifiipixcanare also rarely observed during-sga surveys in the CCS. Both

species migrate through the CCS and breed in cbasthinland environments, shebilled gulls in Alaska

FYR 6S&a0GSNY /I ylFRFEXZ CNI vyl Ay QentraBiEDurtng Migyatio® ey NI £/
inhabit coastal and inland habitats, and are rarely observed away from shore -i8leatiguls overwinter

Ay GKS / /{2 I'yR GKSANI I odzyR yOS RSONBIasSa &az2dzik 2
the west coast of South America. As with other gulls, both species are opportunistic omnivores, but short

billed gulls are less likely wttilize anthropogenic food sources. Both species are listed by the IUCN as

[ SFad /2yOSNYysz ¢gA0GK 3Ff20Ff LRLIzZ FdA2ya 2F GNI yl1fA)
billed gulls is unknown (Table 6.2). Because of their affinity tosheae and inland habitats, both species

are uncommon in theVIBWEAand vicinity. For shotilled gull, this is supported by predicted density
modelswhich indicate very low densities of this species in and neaMBBVEAiIn all seasons relative to

the CC&s a whole (Dick 2016).

Theblack skimmerRynchops nigéiis a large tern with a unique appearance: the lower mandible is much
f2y3SNI GKFYy GKS dzLJLIS N CKAA FFLOAfAGEFGSa GKS ailAy
through the water vhile flying low over the surface, snapping the bill closed when it comes in contact

with a prey item. Skimmers represent 0.2% of terns observed durisgaturveys, as they tend to
concentrate in shallow water areas nearshore and in estuaries and haybe U.S., they are a coastal

species, except for a colony at the Salton Sea, with their northernmost breeding colony in the San
Francisco Bay area. The IUCN (2021) lists this species as Least Concern, although the global population is
decreasing. Th8tate of California lists it as a Species of Special Concern, 3rd priority (breeding). Because
these birds are rarely observed at se& likelyuncommon in or near th&BWEA

California least tern(Sternula antillarum browhirepresents 5.6% of ternsbserved atsea in the CCS.
This small tern is a colonial nester, breeding in coastal areas from San Francisco Bay area to western
Mexico. It is considered a vagrant north of Cape Mendocino. Weastpopulations are thought to
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overwinter in Central Amrica. These birds are commonly observed nearshore, although they will travel
some distance from breeding sites to acquire food if resources are limited nearby. They forage in any
aquatic habitat, from shallow coastal waters, bays, estuaries, and ctastal At the species levelehst

terns are listed as Least Concern by the IUCN (2021) although their global population trend is decreasing.
The California least tern is listed by the U.S. ESA and by the State of California as Endangered. While this
population is heavily monitored, little is known of its Rbreeding distribution or asea density.

C 2 N& 0 S (Straa faistN@presents 2.6% of terns observed duringsaa surveys in the CCS. They
are listed by the IUCN (2021) as Least Conaétinan increasing global population. This medisized

tern has a transcontinental distribution, breeding in the north central U.S., central Canada, and scattered
locations throughout the intermountain west. In California, they breed in the greateF&atisco Bay

area. The portion of the population that winters on the Pacific coast is common south of Cape Mendocino
to Mexico and Central America. Like most terns, these mediaed birds are piscivorous plundivers

and are highly social, foragingé roosting in large flocks. At present there are no predicted density
distribution models for this species in the CCS.

Stormpetrels

Least stormpetrel, wedgerumped stormpetrel, and2 A f & 2 y Qnétreldeprashdy less than 0.08%

of all species and 198 of stormpetrels observed off California duringse¢a surveys. Least stoqpetrels

nest on islands off western Mexico, and range into California, and are rarely observed north of San
Francisco Bay (eBird 2021). This species tends to concentratenoMeeyond the continental shelf south

of Point Conception. WedgedzY LISR | Y R 2pktfeld &re/vAgiants dn sh&lB¥acific coast of the
U.S. as they are predominantly southern hemisphere species; weaigged stormpetrels nest off the

west coastof 8 dzii K | YSNA Ol Tpetreldriesi it AhuEticaiatdSHthern Ocean islands along
the west coast of southern Chile. They tend to winter in the open ocean far offshore of their breeding
ANRdzy Ra 2NE Ay KS -péreliaio ditie UBKASantic Edash hyr@itiis eltierReNdy
common (Birds of the World 2021). Both species are very uncommon in California watera, fexth
observations offshore over the shelf break and beyond, mostly south of San Francisco Bay (eBird 2021).
All three species are listed by the IUCN (2021) as being of Least Concern, although the population trend
of wedgerumped stormpetrels is decreasing.

Sea ducks and geese

Black brant(Branta bernicla nigricanss a Pacific coast subspecies of a gdbae breeds in the high

Arctic. Much of the population migrates and winters along the west coast of the U.S. and northern Mexico,
and sometimes travels in large flocks. These birds are primarily herbivores and are therefore limited to
feeding in shallow wiars when on the ocean or in estuaries or bays. Because of this, they are unlikely to
be found far offshore in or near the MBWEA. However, they are common in nearby Morro Bay during fall
and winter, an area that supports their preferred forage, eelgrasseom 2007 to 2013, the extent of
eelgrass beds in the bay declined 95%, with a corresponding 90% decrease in the overwintering black
brant population (MBNEP 2021). Two mykiar eelgrass bed restoration efforts have taken place since
2012. As of 202@&elgrass coverage in the bay totals 146 acres, 42% of the amount present in 2007 with
black brant numbers also tripling to 15% of their high-dag count in 2002 (MBNEP 2021).

Table 6.2. Listing status for seabirds under the IUCN Red List (IUCN 2b2t)applicable, status under the U.SA&And the
California ESA/list of Species of Special Concern is included. IUCN population values are provided where availahie ted indic
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number of mature individuals. * indicates species that are includedrimelss et al. 2021 only. ” indicates species that are included

in Dick 2016 only. ~ indicates species that are not included in Leirness et al. (2021) or Dick (2016).

Common Name

Scientific Name

Population Status

Global Population Trend

Laysaralbatross

Phoebastria immutabilis

IUCN: Near Threatened

Stable 1,600,000

Blackfooted albatross

Phoebastria nigripes

IUCN: Near Threatened

Increasing 139,800

Shorttailed albatross~

Phoebastria albartrus

IUCN: Vulnerable

U.S. ESA: Endangered
CACESA/SSC: Species of
Special Concern year roun

Increasing 1,734

Common murre

Uria aalge

IUCN: Least Concern

Increasing

Pigeon guillemot*

Cepphus columba

IUCN: Least Concern

Stable

Marbled murrelet*

Brachyramphus marmoratu

IUCN:Endangered
U.S. ESA: Threatened
CA CESA/SSC: Endangere

Decreasing 240,000
280,000

Scripps's murrelet

Synthliboramphus scrippsi

IUCN: Vulnerable
CA CESA/SSC: Threatene

Decreasing
10,00020,000

Guadalupe murrelet

Synthliboramphus
hypoleucus

IUCN:Endangered
CA CESA/SSC: Threatene

Decreasing 5,000

I NI SNA Qa

Synthliboramphus craveri

IUCN: Vulnerable

Decreasing 8,000

Ancient murrelet*

Synthliboramphus antiquus

IUCN: Least Concern

Decreasing

I A&AY Q& |

Ptychoramphusleuticus

IUCN: Near Threatened
CA CESA/SSC: Species of
Special Concernbreeding,
3rd priority

Decreasing 3,600,000

Rhinoceros auklet

Cerorhinca monocerata

IUCN: Least Concern

Decreasing

Tufted puffin

Fratercula cirrhata

IUCN: Least Concern
CACESA/SSC: Species of
Special Concerfbreeding,
1st priority

Stable 2,300,000

Horned puffin Fratercula corniculata IUCN: Least Concern Decreasing 800,000
N} yRGQa O4uUrile penicillatus IUCN: Least Concern Decreasing

Pelagiccormorant* Urile pelagicus IUCN: Least Concern Decreasing

Doublecrested Phalacrocorax auritus IUCN: Least Concern Increasing

cormorant*

Sooty shearwater Ardenna grisea IUCN: Near Threatened |Decreasing 8,800,000

Pinkfooted shearwater | Ardennacreatopus IUCN: Vulnerable Unknown 59,146

Shorttailed Ardenna tenuirostris IUCN: Least Concern Decreasing

shearwater*

Fleshfooted Ardenna carneipes IUCN: Near Threatened |Decreasing 148,000

shearwater*

. dzf £ SN A & fArdenna bulleri IUCN:Vulnerable Stable
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Common Name

Scientific Name

Population Status

Global Population Trend

Blackvented
shearwater*

Puffinus opisthomelas

IUCN: Near Threatened

Unknown 82,000

Northern fulmar

Fulmarus glacialis

IUCN: Least Concern

Increasing 7,000,000

Western grebe*

Aechmophorus occidentali§ [UCN:

Least Concern

Stable 80,008®0,000

/1 NJ Q& 3 NXAechmophorus clarkii IUCN: Least Concern Decreasing 7,3024,000
Pacific loon Gavia pacifica IUCN: Least Concern Increasing

Common loon* Gavia immer IUCN: Least Concern Stable

Redthroated loon* Gaviastellata IUCN: Least Concern Decreasing

Arctic loon* Gavia arctica IUCN: Least Concern Decreasing

Surf scoter* Melanitta perspicillata IUCN: Least Concern Decreasing
White-winged scoter* |Melanitta deglandi IUCN: Least Concern Decreasing
Blackscoter* Melanitta americana IUCN: Near Threatened |Decreasing 350,000

560,000

Black brant~ Branta bernicla nigricans |[IUCN: Least Concern Unknown
Longtailed jaeger Stercorarius longicaudus |IUCN: Least Concern Stable
250,006750,000
Parasitigaeger Stercorarius parasiticus IUCN: Least Concern Stable
400,006600,000
Pomarine jaeger Stercorarius pomarinus IUCN: Least Concern Stable 400,000
South polar skua* Stercorarius maccormicki |[IUCN: Least Concern Stable 6,00aL5,000
. 2y I LJ NI S QZChroicocephalus philadelph IUCN: Least Concern Increasing
Shortbilled/Mew gull* |Larus brachyrhynchus IUCN: Least Concern Unknown
California gull Larus californicus IUCN: Least Concern Decreasing
Herring gull Larusargentatus IUCN: Least Concern Decreasing
Iceland gull* Larus glaucoides IUCN: Least Concern Stable
Glaucouswinged gull  |Larus glaucescens IUCN: Least Concern Increasing
Western Gull Larus occidentalis IUCN: Least Concern Increasing
I SSNXI yy Qa |Larus heermanni IUCN: Near Threatened |Unknown 350,000

{I6AYySQa 3 dXema sabini IUCN: Least Concern Stable 340,000
Blacklegged kittiwake |Rissa tridactyla IUCN: Vulnerable Decreasing
Caspian tern Hydroprogne caspia IUCN: LeasToncern Increasing
Common tern* Sterna hirundo IUCN: Least Concern Unknown
Arctic tern* Sterna paradisaea IUCN: Least Concern Decreasing
Royal tern* Thalasseus maximus IUCN: Least Concern Stable

Elegant tern* Thalasseus elegans IUCN: Neafhreatened Stable

Brown pelican Pelecanus occidentalis IUCN: Least Concern Increasing

Red phalarope Phalaropus fulicarius IUCN: Least Concern Unknown
Rednecked phalarope |Phalaropus lobatus IUCN: Least Concern Decreasing
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Common Name

Scientific Name

Population Status

Global Population Trend

2At a2y Q& LN

Phalaropus tricolor

IUCN: Least Concern

Increasing

/ 221 Qa LIS i NPterodroma cookii IUCN: Vulnerable Increasing 670,000

a dzNlJK & Qa LJYPterodroma ultima IUCN: Least Concern Unknown

Mottled petrel Pterodroma inexpectata [IUCN: NeaFhreatened Decreasing

t FNJ Ay a2y QgPterodroma parkinsoni IUCN: Vulnerable Stable 5,500

{ G4 S2y S 3 S NI iPterdroma longirostris IUCN: Vulnerable Decreasing 262,000

[ SI OK Qpetred (i $Hydrobates leuchorhous |IUCN: Vulnerable Decreasing
6,700,0008,300,000

Forktailed stormpetrel |Hydrobates furcatus IUCN: Least Concern Increasing 4,000,000

CA CESA/SSC: Species 0
Special Concerfbreeding,
3rd priority

IUCN: Endangered
CACESA/SSC: Species of
Special Concernbreeding,
2nd priority

IUCN: Least Concern

CA CESA/SSC: Species o

Special Concerfbreeding,
3rd priority

Ashy stormpetrel* Hydrobates homochroa Decreasing 3,506,700

Black storrrpetrel* Hydrobates melania Decreasing 600,000

Availability of Data on Seabirds

For the California Current in general and M8WEAIn particular, seabird density distribution models
(spatial data) are available froieirness et al. (2021) ardick (2016). There are several ldegnm
observational dadsets available from multiple sources, a number of which are utilized and citeathin
of these studies.However,raw observational data alone may be insufficient to determpwpulation
size, distribution, seasonality, atfie influence of wind energyaelopment on local seabird populations.

Adams et al. (2019) have compiled information on programs that collect seabird (and marine mammal)
data that may be useful in completing environmental risk assessments for offshore energy acflviges.
Point Coiception to Point Sur area covetsetMBWEAand is split between the southern portion of the
Central California region and the northern half of gmuthernCalifornia region.The database created

from the survey information contain®02 seabird researcland monitoring records for this area. The
records were collected from colleges and universities, NGOs, and government agencies. This compilation
also lists other sources of seabird data that did not meet the criteria to be included in the initial survey
effort but represent consistent and standardized lelegm programs. For seabirds, data onsa@a
behavior and distribution were determined to be of highest value to inform potential impacts of offshore
energy development on those species (Adams et al920 The complete database is available online
(Lafferty et al. 2019Dataset Table 5.3, Marine Mammal section of this docunent

For seabird life history data, one of the most complete assemblafjgformation available is Birds of
the World, https://birdsoftheworld.org a compilation of comprehensive data for over ten thousand bird
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species. Access requires a subscription. Some of these data are available in summarized or limited form
on related sites including All About Birdigtps://allaboutbirds.org another Cornell Lab of Ornithology
product, the Audubon Field Guidettps://www.audubon.org and eBirdhttps://ebird.org.

General Status and Threats to Seabirds

Fisheries bycatch directly impacts some sahlspecies, and human exploitation of fish prey (fisheries
competition) indirectly affects some species. Pollution, including oil, chemical, and sewage spills, plastics,
and contaminants affect survival and reproduction of many seabird species. Exposurmgestion of
pollutants and plastics is increasingly common in seabird populations. Habitat alteration and human
disturbance along coastlines affects seabird breeding, roosting and foraging locations, as does the
introduction of exotic species. lmtduced or humarattracted predators can cause partial or complete
breeding failure as well as loss of members of the adult breeding population. Introduced species may also
cause displacement of roosting or breeding seabirds or introduce novel diseasesathanpact the
population. Finally, climate related influences, such as marine heat waves, sea temperature extremes and
shifts, and sedevel rise may cause shifts or loss of breeding, roosting, or migratory habitat (IUCN 2021,
Birds of the World 2021).

HT Harvey and Associates (2020) compiled a list of potential impacts to seabirds of offshore wind
development and operation in thdumboldt Wind Energy ArdadWEA)north of the MBWEAWhile the
documentcontent focuseson the HWEA and surrounding areghe overall potentiadisturbance and
environmental effectare applicable to the MBWEAFor seabirds, it summarizes the risks of collision or
avoidance, artificial lighting, and habitat alteration. Noting existing uncertainties of the interactions
between seabirds and wind energy operations and maintenance, extensive monitoring may be required,
as well as flexibility in program operations.

Data Gaps and Limitations

Spatially explicit data illustrating local speesgxecific migratory patterns ahdata flight behaviors (flight

height, etc.) of seabirds is rare or highly localized-ses survey data may not be capturing important
migratory pathways or routes that are intensively used such as during foraging to and from breeding and
nesting sites.Collision risk from wind turbines is related to flying or soaring height, which is not currently
captured in atsea surveys. Data on the distribution of flying height needs to be collected by categorizing
the altitude of birds that are seen in flightorRhe MBWEA this is especially important for pelagic species
which are not easily observed from shore such as albatrosses, loons, grebes, shearwaters, and petrels.
Shearwatersand loondn particular may experience an acute risk from offshore wind gnarstallations

due to their flight and travel behaviors as well as their tendency to migrate in large flocks.

At-sea surveys are generally conducted on a coarse scale over a large area. To improve information about
species that utilize the area in andoand the MBWEA future surveys will need to be done on a finer
spatial and temporal scale than they are currently. There may also be a lag time between collection and
release of observation data, and additional time before the data are compiled and stirethin models

which cover large areas and time scales. It is inherent in the data collection process that the data may
not be available or analyzed for a few years after it is colledbage to the nature of asea data collection,
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data discontinuityis inherent in many datasets due to funding and logistics. This, coupled with delays in
publishing or analyzing data may result in oversight of stesrh trends or alterations in behavior or
populations of birds that utilize an area.

Summarylables of Selected Seabird Datasets
Dataset Table 6.1: Modelingsga density of marine birds

Dataset Title |Modeling atsea density of marine birds to support renewable energy planning on the Paci
Outer Continental Shelf of the contiguous United Ssate

Species/ Surf Scoter, Whitt¢ Ay ISR { O2GSNE .t 01 {O0O20SNE 2 Sa

Resource Phalarope, Redecked Phalarope, Red Phalarope, South Polar Skua, Parasitic Jaeger, La
tailed Jaeger, Pomarine Jaeger, Common Murre, Pigeor8QU## i > al Nbf SR a
adzNNBf SGZ DdzZl RIf dzLJS adzNNBf Sz / NI GSNRA Q&
Rhinoceros Auklet, Tufted Puffin, BldckKS 33 SR YA GGA 61 1 ST { oAy
I SSNXYI yyQa DdzZ t 2 / | fGladcausghdet Gu, daéring Gull, &elaindSGy
Caspian Tern, Common Tern, Arctic Tern, Royal Tern, Elegant Tethrd¢ed Loon, Arctic
Loon, Pacific Loon, Common Loon, YelbiNed Loon, Laysan Albatross, Bléoted Albatross,
Forktailed Stormt S NBf = [ -Betrel) RaDyiStofatefdNBlack StorrRetrel, Northern
Cdzf YI NE adzNLJKe&Qa t SGNBf = / 2f@ole@Shearwstér NSBoit =
tailed Shearwater, Sooty Shearwater, Flésbted Shearwater, Blackented Shearwater,
NI YRGQA [/ 2NXY2NI yizI -dreStédCarinddant, BroMdyRelchny (G = 5

Abstract This report describes the @ka spatial distributions of marine birds in Pacific OCS waters ¢
contiguous U.S. to inform marine spatial planning in the reditre. goal was to estimate long
term average spatial distributions for marine bird species using all available scjeality
transect survey data and numerous bathymetric, oceanographic, and atmospheric predict
variables. We developed seasonal habliased spatial models of the ®ea distribution for 33
individual species and 13 taxonomic groups of marine birds throughout the study region. ,
statistical modeling framework was used to estimate numerical relationships between birc
sighting data (i.e., stedardized counts) and a range of temporal (e.g., Pacific Decadal Osci
[PDO] index), spatially static (e.g., depth), and spatially dynamic (e.g., sea surface chlaro|
concentration) environmental variables. The estimated relationships weretked to predict
spatially explicit longerm average density (individuals per km2) throughout the study area
each species/group in each of four seasons. Bird sighting data came from multiple scienti
survey programs and consisted ofssa counts obirds collected between 1980 and 2017 us
boat-based and fixedving aerial transect survey methods. Spatial environmental variables
derived from remote sensing satellite data and an ocean dynamics model.

Strength/ The mapsepresent modelderived spatial predictions of lorgrm average density. They do

Weakness not provide predictions of the actual number of individuals of a given species or taxonomi
group that would be expected in a given area; they only indicate where a giveresfggoup
may be more or less abundant. Also, the maps do not provide predictions of density at a ¢
time; they only indicate seasonal distributions averaged across the timeframe of the surve
dataset.
In addition to density estimate models, modedrformance metrics and estimated uncertaint
were calculated for each species/season model. It is important to recognize that the mod
performance metrics mainly reflect the statistical fit of the models to the existingwead
data. They reflect onlthe data that were analyzed, and they do not reflect the quality of mc
predictions away from the original data. As with the model performance metrics, the estir
uncertainty in the model predictions is conditional on the model and the data. It does
capture all of the uncertainty associated with our model predictions. Nevertheless, the
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File Name
Data Type
Spatial Extent

Time
Scale

estimated uncertainty is an important indication of the precision of the model predictions,
it should be an integral consideration when using the model preamist

Model_input_predictors.zip; model_output_predictions.zip

Raster

Northern Baja California to Vancouver Island; UE129, LR 29.8.17.1; 2 km cells

Data from 1982017; products are season@vinter, spring, summer, fall); published in 2021

Contact/Source Jeffrey Leirnessgeffery.leirness@noaa.goBureau of Ocean Energy Management Data and

License/Use
Restrictions

Citation Info

Online Link
Metadata Link

Information Systems

Public data. Cite as: Leirness, Jeffery B.; Adams, Josh; Ballance, Lisa T.; Coyne, Michae
Jonathan J.; Joyce, Trevor; Pereksta, David M.; Winship, Arliss J. (2022). NCCOS Asses:
Modeling atsea density of marine birds to suppaenewable energy planning on the Pacific
Outer Continental Shelf of the contiguous United States (NCEI Accession 0242882). [indi
subset used]. NOAA National Centers for Environmental Information. Dataset.
https://www.ncei.noaa.gov/archive/accession/@2882. Accessed [date].

Report citation: Leirness JB, Adams J, Ballance LT, Coyne M, Felis JJ, Joyce T, Pereksts
Winship AJ, Jeffrey CFG, Ainley D, Croll D, Evenson J, Jahncke J, Mclver W, Miller PI, P«
Strong C, Sydeman W, Wadldie, Zamon JE, Christensen J. 2021. Modelisgpadensity of
marine birds to support renewable energy planning on the Pacific Outer Continental Shelf
contiguous United States. Camarillo (CA): U.S. Department of the Interior, Bureau of Oce
Enegy Management. OCS Study BOEM 20P4. 385 p.
https://espis.boem.gov/final%20reports/BOEM_20014.pdf

https://doi.org/10.25921/xgf2r853

https://www.ncei.noaa.gov/access/metadata/landing
page/bin/iso?id=gov.noaa.nodc:0242882;view=iso

Dataset Table 6.2: Seabird Distribution Models in the California Current System

Dataset Title
Species/
Resource

Abstract

Seabird Distribution Models in the California Current System

Blackfooted Albatross, Laysan Albatross, Cassin's Auklet, Common Murre, Rhinoceros A
Tufted Puffin, Scripps's Murrelet/Guadalupe Murrelet, Bran@smorant, Northern Fulmar,
Pinkfooted Shearwater, Sooty Shearwater, Pacific Loon, Béayded Kittiwake, Bonaparte's
Gull, California Gull, Caspian Tern, Glaussinged Gull, Heermann's Gull, Herring Gull, l-or
tailed Jaeger, Mew Gull, Parasitic Jaggemarine Jaeger, Sabine's Gull, Western Gull, Brc
Pelican, Red Phalarope, Reelcked Phalarope, Fotkiled StormPetrel, Leach's StorfRetrel
Marine conservation measures such as marine protected areas (MPAS) rely on a robust
understanding 6the relationships between species and their environment. We developed
speciesspecific, spatially explicit seabitdbitat association models to identify multispecies
foraging aggregations (hotspots) in the California Current System. Using negativéabinom
regression, we built and validated models for 30 species using 15 yearsZQ99Y of seabird
survey data from multiple cruises spanning the California Current combined with predicta
variables derived from bathymetric and remotely sensed oceanogcagétia as well as
climate indices. We predicted speciggecific abundances during four focal months (Februe
May, July, and October). Predicted abundances were averaged by month across all year
by year and standardized. Standardized predicted méanall species were averaged for
each focal month, for each year, and across all months/years to create scepaddic
multispecies hotspot maps for relative abundance and species richness (number of spec
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Weakness

File Name

Data Type
Spatial Extent

Time Scale
Contact/
Source
License/Use
Restrictions
Citation Info
Online Link
Metadata Link

Average depth and sea surface temperat(®&ST) were the most important explanatory
variables in our models, while no distance related variables were included in any final mc
Model outputs yielded similar resultsvhere there was high relative abundance there was
also high species richne$%eak values of both measures were found along most of the coz
both within and outside National Marine Sanctuaries. Results also predicted high habitat
by seabirds in association with offshore bathymetric features, especially north of the
MendocinoRidge where seafloor complexity increases. Our use of seabirds as indicator
species combined with a multispecies approach provides an example of usiag aeabird
data combined with remotely sensed data and spatial modeling techniques to help priorit
protected area designation in the CCS. This approach can be used in other regions of thi
where similar data exist, as well as explore the possible effects of climate change on sea
at-sea distribution.

These data are finalizezhd will not be updated as new data become available.

The maps represent mode€lerived spatial predictions of loAgrm average density of
nearshore and pelagic seabird species. They do not provide predictions of the actual nur
of individuals of a gian species or taxonomic group that would be expected in a given are:
they only indicate where a given species/group may be more or less abundant. Also, the
do not provide predictions of density at a specific time; they only indicate seasonal
distributions averaged across the timeframe of the survey dataset.

While models were validated, these data do not include spatially explicit model performal
metrics or estimated uncertainty values.

FNStudyArea.shp; AllISpp_AllIMonths_PredictedMeans.csv
AllISpp_AlIMonths_PredictedMeans_Standardized.csv

Vectorized raster with related .csv tables

Northern Baja California to southern British Columbia; 5239.167, 29.75116.917; 1/12
degree cells (~9km)

Datafrom 19972012; products are seasonal (winter, spring, summer, fall); published in 2(
Dori Dick;

https://ir.library.oregonstate.edu¢oncern/graduate thesis_or_dissertations/mg74gp30b
Permission from data owner.

https://ir.library.oregonstateedu/concern/graduate thesis or dissertations/mg74gp30b
Unavailable. Contact data owner.
Unavailable. Contact data owner.

Dataset Table 6.3: Marine bird population, collision and displacement vulnerability

Dataset Title

Species/
Resource

Abstract

Data for calculating population, collision and displacement vulnerability among marine bir:
the California Current System associated with offshore wind energy infrastructure (ver. 2.i
June 2017)

81 seabird species known tzcur in the CCS, including: sea ducks and geese, loons, grebi
albatross, fulmars, petrels, shearwaters, stepetrels, cormorants, pelicans, phalaropes,
jaegers, skuas, murrelets, guillemots, auklets, puffins, kittiwakes, gulls, terns, and skimme

The U.S. Geological Survey, Western Ecological Research CenteW(HRGBwas requested
the Bureau of Ocean Energy Management (BOEM) to create a database for marine birds
California Current System (CCS) that would allow quantification and speaaieng regarding

vulnerability to offshore wind energy infrastructure (OWEI). This was needed so that resol
managers could evaluate potential impacts associated with siting and construction of OW.
within the California Current System section of #hacific Offshore Continental Shelf, includir
California, Oregon, and Washington. Along with its accompanying Open File Report (OFF
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Strength/
Weakness

File Name

Data Type
Spatial Extent

Time Scale

comprehensive database can be used (and modified or updated) to quantify marine bird
vulnerability to OWElIs in the GGt the population level. For 81 marine bird species presen
the CCS, we generated numeric scores to represent three vulnerability indices associatec
potential OWEI: population vulnerability, collision vulnerability, and displacement vulnerak
The metrics used to produce these scores includes global population size, proportion of tl
population in the CCS, threat status, adult survival, breeding score, annual occurrence in
CCS, nocturnal and diurnal flight activity, maavmidance behavig flight height, and habitat
flexibility; values for these metrics can be updated and adjusted as new data become ava
The scoring methodology was pemviewed to evaluate if the metrics identified, and the
values generated were appropriate for éaspecies considered. The numeric vulnerability
scores in this database can readily be applied to areas in the CCS with known species
distributions and where offshore renewable energy development is being considered. We
that this information can be &l to assist meaningful planning decisions that will impact
seabird conservation.

This is not spatial data. For all metrics, preference was given to more recently published
sources when multiple literature sources were available.ol§ources were available to
generate a metric score, data from a similar species was used. The scoring methodology
peer reviewed to evaluate if the metrics identified, and the values generated, were
representative for the species considered. Scorgsrgior each species are relative values
generated for the purpose of this database, and should not be interpreted as an absolute
of vulnerability for the species.

The values generated for most of the metrics in this database have inherent uncertaint
Therefore the level of uncertainty for each metric was determined to be low (10%), mediu
(25%), or high (50%) depending on the number of data sources, how current the data sou
were, and the range of values published in those data sources. Whep@jate, expert
opinion also was used to determine values and uncertainty. The uncertainties given for e¢
metric and species are relative values generated for the purpose of this database and shc
not be interpreted as an absolute uncertainty valuevafnerability for the species or metric.
No planned updates are scheduled, but updates may occur.

Population Vulnerability: CCS_vulnerability FINAL_VERSION_v9 PV.csv; Collision Vulr
CCS_vulnerability FINAL_VERSION_v10_CV.csv; Displacement Vulnerability:
CCS_vulnerability_FINAL_VERSION_v10_DV.csv;

Tabular text (.csv) files

California Current System, northern Washington to southern Baja California Sexpliait
spatial component to data

Current to 2017 with updates possible; no explicit temporal component to data.

Contact/Source U.S. Geological Survey, Pacific Region; Josh Adams, josh_adams@usgs.gov

License/Use
Restrictions

Citation Info

Online Link
Metadata Link

Theauthors of these data require that users direct any questions pertaining to appropriate
or assistance with understanding limitations and interpretation of the data to the
individuals/organization listed in the Point of Contact section in the metadata.

Adams, J., Kelsey, E.C., Felis J.J., and Pereksta, D.M., 2017, Data for calculating populat
collision and displacement vulnerability among marine birds of the California Current Syst
associated with offshore wind energy infrastructyver. 2.0, June 2017): U.S. Geological Su
data release, https://doi.org/10.5066/F79C6VJO0.

https://www.sciencebase.gov/catalog/item/58f7fadae4b0Ob7ea5451fc5c
https://www.sciencebase.gov/catalog/file/get/58f7fadae4bOb7ea5451fe=__ disk_ d5%2F(
%2F3b%2Fd5053b4c093be6660b8f0ab4c69ef359d577209f&transform=1&allowOpen=trt
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SECTION 7. SEA TURTLES

Although sea turtles live most of their lives in the ocean, adult females must come back to land to lay their
eggs. Sea turtles migraterhdreds to thousands of miles every year between their feeding grounds and
nesting beaches. There are four species of sea turtle found in U.S. West Coast waters, all of which are
protected under the U.S. ESA. Three turtle species are more commonly foli@hldbrnia: green
(Chelonia myd3s leatherback Dermochelys coriacga and olive ridley Lepidochelys olivacga
LoggerheadsCaretta caretta are labelled as rare in California, but juveniles may sometimes forage off
southernCalifornia during warm wat years (Welch et al. 2019) and the animals are sometimes found as
bycatch in the swordfish and thresher shark drift gilinet fishensotfthernCalifornia (NOAA and USFWS
2020). To reduce this bycatch, NOAA Fisheries implemented seasonal closures and additional closures
during EI Nifio eventNOAA and USFWS 20RIAA Fisheries 202)le Sea turtles may become more
common in California watersdicean temperatures continue to increase.

Sea Turtles With Potential to Occur in the Wind Energy Area or Vicinity

Leatherback sea turtlesre among the most highly
migratory animals on earth, traveling as many as
10,000 miles or more each year. They are the most
pelagic of the four sea turtle species that may occur
along the California coast. They are globally
distributed but return to tropcal or subtropical
beaches for nesting. Leatherbacks are highly
RN migratory, some swimming more than 10,000 km
Freeno - Lasvd (6,213 mi) in a year between nesting and foraging
grounds (NOAA Fisheries 2019b). They are also deep
divers, with the deepest recorded dive at mba
Los Anagel| 1,219 m (4,000 ft) deepNOAA Fisheries 202)Lb
e Leatherbacks have unique physiological and
behavioral traits that enable it to inhabit cold water,

o 5 300km “nijul unlike the other sea turtle species. These include a
A countercurrent circulatory system, a thick layer of
Figure 7.1. Leatherback sea turtle critical habitat in rel: insulating fat, large body size that limits heat loss,
to the MBWEAGB2022) and the ability to elevate body temperature through

increased metabolic activity (NOAA Fisheries 2019b).
Leatherback sea turtle critical habitat has also been designated on the U.S. West Coastlddes in
approximately 43,800 k(16,200 mi) from Point Arena to Point Arguello east of the 3,80(9,850ft)
depth contour (Figure 7.1). A Pacific Leatherback Conservation Area (Benson and Dewar 2009) was also
establishedin 2001that prohibits driftgilinet fishing for swordfish in leatherback foraging grounds off
California, Oregon, and Washington from August 15 to November 15 each year.

[ Morro Bay Wind Energy Area
I Leatherback Sea Turtle Critical Habitat

S acramento

Franc

San Diego 4
00 o

Leatherback turtles tagged after nesting in July in Indonesia were found in waters off California and
Oregon duringlulyAugust of the following year coinciding with the development of seasonal aggregations
of jellies (NOAA Fisheries 2019b) and wHe8Twarms to 1516 °C (5%1 °F). Their habitat preferences
also suggest that they could be present around MhBWEA durilg certain times of the year depending
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on the presence of certain prey. Their primary food source are cnidarians such ias gell
siphonophores and, to a lesser extent, tunicates such as pyrosomes and salps (NOAA Fisheries 2019b).
Annual abundance of |#&aerback turtles in the California Current Ecosystem is affected by local
oceanographic eventsuch thattheir arrival and departure can be predicted using upwelling indices at
various latitudes with time lags. Sightings and incidental capture data iedicat this species is found

as far north as Alaska but is most frequently encountered off the coast of central California. Benson et al.
(2007) estimated thathe averageleatherback sea turtle abundande South Central California and
Monterey Baywas T individuals based on aerial surveys conducted from 1990 to 2003 from Point
Conceptionto the California/Oregon border. Given its global distribution, it is assumed that leatherback
sea turtles may occur in or near ttBWEA from summer tearlyfall deperding on local conditions.

Rare or Data Deficient Sea Turtles

Olive ridleyare the smallest and most abundant sea turtle species in the eastern Pacific Ocean. They have
been found in the open ocean more than 3,862 km (2,400 mi) from shore, but theyhhbsuiti coastal

areas NOAA Fisheries 202LI5ince individuals may live far offshore for the majority of their lives, their

life history is generally unknown to researchers. It is believed that they exploit persistent but dynamic
oceanographic features as distinct food webs (Peavey et al. 2001¥.common range of this species
extends to the California/Baja California border, but individuals have been sigbtegd of the MBWEA

in southern San Luis Obispo County and central Santa Barbara County. They have been known to travel
as far north as Bash Columbia in warm water years (Nafis 2020).

Green sea turtleshave a slightly wider adea range than olive ridley sea turtles but have a similar
distribution in coastal California. They have been found as far north as the Farallon Islarats, rnait
common incoastal areas off Santa Monica and San Diegd they are longerm residents in San Diego

Bay There are occasional sightings of green sea turtles reported along the coasts of Washington and
Oregon. Because of the limited geographic scopthe$e data, they are likely very rare in tMBWEA

(Nafis 2020).

Loggerhead sea turtleare the largest harghelled turtle in existence. They are rarely observed and have

no known nesting sites on the west coast of North or South America, althouglttimemon range covers

the tropical and temperate east coast of those continents, as well as coasts of Africa, Europe, Australia,
and Asia. In Californimost observations occlgouth of Point Conception, witlhe closest observation

to the MBWEA occumg in Santa Barbara Courtyafis 2020) NMFS established the Pacific Loggerhead
Conservation Area in 2003, an area extending offshore and to the south from Santa Barbara to San Diego.
The drift gillnet fishery is closed in this area from June 1 to AWfusluring forecasted or occurring El
Nifloevents in southern CalifornidJnlike the other three sea turtlgpecies their nesting sites are more

often found in temperate rather than tropical locations. They share their pelagic range with the other sea
turtle species.

Availability of Data on Sea Turtles

Observer datdave beercollected by NOAA Fisheries for the California deefppelagic longline fishery
beyond theEEZince 2005 to document the incidental capture of sea turtles. In a report denting
observations from 8,956 California drift gillnet fishery sets between 1990 and 2017, one olive ridley and

109



25 leatherbacks were found as bycatch (Carretta et al. 2019) SWiES®GAarine Mammal and Turtle
Division also conducts research on sea turitesll oceans of the world, with an emphasis on the Pacific

The Marine Turtle Ecology and Assessment Program collects data on the ecology, demography, human
threats, and conservation status of marine turtles from ships, planes, and blaser stations.These

data are not easily accessildrd require contacting the SWFSC directly.

The California Offshore Wind Energy Gatewagtainsmodeled leatherback utilization distribution data

from 2003 to 2009 (Dataset Tablel).This is based on satellite amght-based geolocation tracking data

from the TOPP project. TOPP (2021) uses electronic tagging technologies to study migration patterns of
large operocean animals and the oceanographic factors controlling these patterns. Ultilization
Distribution is the pobability of an animal being found in a given location. The tagging data in this project
were used to model the distribution and key habitats of eight protected predator species across three
taxa groups within the U.££CSIn addition to leatherback setartles, other tagged animals included
marine mammals, Laysan albatrosses, sooty shearwaters, andfblztekl albatrosses. Distributions and
potential risks to key species were then modeled and examined in relation to marine sanctuaries. Study
findings sggest that the highest potential impact regions are on the continental shelf and in the
sanctuaries with utilization probabilities ranging from-@4 in the MBWEAThe TOPP data are not
accessible online but can be requested.

The USGS has an extensiveatiase on vertebrate species and plants as part of their Gap Analysis Project
(GAP) to support national and regional assessments (Dataset TApbl&Hs information primarily covers
terrestriatbased animals, but it also includes five species of seasua well as sea otter, six species of

seals and sea lions (fur seals, elephant seal, harbor seal, and California sea lion), and several seabird
species (mainly gulls, terns, pelicans, grebes, shearwaters, jaegers, and murres). The work focuses on the
spal AlLf LI GGSNYyE 2F NAOKYSaa RSNAGSR FTNRY aLISOASaQ
were spatially combined to show variation in richness across the conterminous United States at a spatial
resolution of 30 m (98 ft). Since these modaite logically linked to mapped data layers that constitute
habitat suitability, the suite of data can also provide an intuitive data system for further exploration of
biodiversity and implications for change at ecosystem and landscape scales (Gergely2@1%l
Additional ®arse scale datasets are available illustrating the relative probabilities of occurregeof

olive ridley,and loggerhead sea turtles along the U.S. West CatsBQUAMAPéschner et al. 2019

Dataset Table 7.3).

GeneralStatus and Threats to Sea Turtles

Long standing mamade threats to sea turtles includedogtch in fishing nets, gear entanglements, beach
loss from coastal developments, collection of eggs, oil spills, and ship strikes. More recent threats are
likely to occur due to climate change, which could be particularly problematic to sea turtles because the
sex ratios in the populations are temperatulependent, and their nesting beaches may be impacted by
sea level rise (Hawkes et al. 2009).

Data Gapand Limitations

Spatially explicit population and distribution data for sea turtle species on the U.S. west coast is rare or
difficult to obtain. This may be because there are not many turtles in this area of their range, they are
difficult to observe atsea even when they might be present, and observational data is often not recorded
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or publicly available online. Data that do exist are limited in geographic scope or are highly generalized
and may be of limited use to offshore wind planning and operatieatherbacks are most common along

the U.S. westoast andare best represented in the datasets that are described althahghability to
access the data may bienited.

In general, data for sea turtle species (leatherback, green, and loggerhead) dasidbexhe MBWEA
except for a narrow coastal strip of Environmental Sensitivity Index data for leatherback sea turtles
(Dataset Table 7)4Loggerhead and green sea turtles are only represented in geographically generalized
Environmental Sensitivity Indedata for southern California, outside of the range of ttHdBWEA The
general range of green and loggerhead sea turtles on the west coast of North America extends from
Mexico to Canada, but they are considered less common north of Mexico, whereas leathsebaurtles

are considered more common in this range (Nafis 2020).

Other sources of potential sea turtle data include Welch et al. (2019), which used fisheries dependent and
AYRSLISYRSyG RFEGlIFrasSta G2 RSIGSNNAYS the ChHSmaKOEt R 0 & O
Gillnet Fishery. This type of information has been recorded since 1990 through the observer program
YIylF3SR o0& (GKS bh!! CAAKSNASAE 2Sad /2Fald wS3IraAz2yl
include data from an aerighle- NI ya SOlG & dzZNISeé RdzNAy3I {SLIISYOSNI I yR
details of survey methodology in Eguchi et al. 2018), a citizen science loggerhead sighting hotline from

April 2015 to July (Briscoe et al. 2017), and a satellite telemetry stuaiyucted byb a C{ Qa inf 2 C{ /
Hamp YR HAamc o6y I o GF3I3ISR GdzNIfSave 1ff 2F GKAA
start toward mapping potential distribution and habitat preferences for sea turtles off the Northern
California coast

For sea turtle data that is mapped, such as on the California Offshore Wind Energy Gateway, it is
incumbent on the users to understand the underlying data, if certain assumptions are being made. For
SEFYLX S GKS YI LI OAS6 SN SFAREANT NKeSdzI6A 251 (1ak2SRDE €0 1A y{ Sl K -
2 AYR 9YSNHe DIFGSgle akKz2ga al-NBPdyR 20N AINR 6d HY S NRIOIOY
¢CKAA FLIISEFENAR (G2 o0S | O2YLWAtFrGA2Yy 2F Gé¢2 ! {D{ RFGOF
that shows clusters of leatherback sea turtle distributiomne of which includes the MBWEAgion

(Dataset Table 7)4

Summary Tables of Selected Sea Turtle Datasets
Dataset Table I. Leatherback Sea Turtle Utilization Distribution, California Current

Dataset Ttle Leatherback Sea Turtle Utilization Distribution, California Current
Species/Resource | Leatherback sea turtles

Abstract These data have been pegtocessed and clipped to the Exclusive Economic Zone for
Pacific Coast. Leatherback Sea Tyilermochelys coriacea) utilization distribution (UD)
the California Current. Utilization Distribution is the probability of an animal being foul
a given location. In this study, satellite and ligpatsed geolocation tracking data from the
Tagging oPacific Predators (TOPP) project were used to determine the distribution ar
key habitats of eight protected predator species across three taxa groups within the U
waters of the California Current System.

Strength/Weakness While the webpage indicatdbat the site September was last modified in September
2017, which is when the page might have been created, it appears that the latest trac
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data was from January 2009. It is not known if there has been additional leatherback
turtle data collectecoy TOPP since 2009.

file://\\MORELGH CA_Offshore_Windata Sara_Maxwell_datd ayer packd eatherbac
k_Sea Turtle EBZ103 masked sm_rasters.gdb

Raster

West Boundary129.163686
East Boundaryl17.163686

North Boundary 49.042098
South Boundary 30.542098

June 2003 to January 2009

Rebecca Degagne, Geospatial Scientist,Jdreservation Biology Institute (5868-5811)
or Sara Maxwell, Associate Professor, University of Washind@othell Campus
(smmax@uw.edy

Data Basin, by the Conservation Bioldggtitute (CBI), is a public resource of user
contributed data about conservation issues. Any content including datasets, files, log:
and documents contributed by the user and any resulting data generated by such use
belongs to the user, and CBI makesafaim to this content, nor does CBI provide any
warranty to this content whatsoever. The Data Basin platform itself, and all related
documentation, design, and graphic elements (the website as a whole) are the propri
property of CBI, and CBI possessll right and title. All of these Data Basin platform rig|
are reserved.

Maxwell, S. M. et al. Cumulative human impacts on marine predators. Nat. Commun.
4:2688 doi: 10.1038/ncomms3688 (2013)

https://caoffshorewind.databasin.org/datasets/9bdddb86c6e04c13963bf0b421cc4027

https://caoffshorewind.databasin.org/datasets/9bdddb86c6e04c13963bf0b421cc4027
ers/9919230e0a2a43c58a8472bc9b5611f8/metadata/original/

Dataset Table Z. Leatherback Sea Turtle Distribution Model

Dataset Title
Species/Resource

Abstract

Leatherback Sea Turtle Distribution Model
Leatherback sea turtles

GAP distribution models represent the areas where species are predicted to occur be
on habitat associans. GAP distribution models are the spatial arrangement of
environments suitable for occupation by a species. In other words, a species distribul
created using a deductive model to predict areas suitable for occupation within a spe
range. To rpresent these suitable environments, GAP compiled existing GAP data, w
available, and compiled additional data where needed. Existing data sources were th
Southwest Regional Gap Analysis Project (SWReGAP) and the Southeast Gap Analy
Project (SEGAR} well as a data compiled by Sanborn Solutions and Mason, Bruce al
Girard. Habitat associations were based on land cover data of ecological systems an
when applicable for the given taxenn ancillary variables such as elevation, hydrologic
characterstics, human avoidance characteristics, forest edge, ecotone widths, etc.
Distribution models were generated using a python script that selects model variables
based on literature cited information stored in a wildlife habitat relationship database
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file://///MOREL/G$/CA_Offshore_Wind/Data/Sara_Maxwell_data/Layer_packs/Leatherback_Sea_Turtle_EEZ/v103/masked_sm_rasters.gdb
file://///MOREL/G$/CA_Offshore_Wind/Data/Sara_Maxwell_data/Layer_packs/Leatherback_Sea_Turtle_EEZ/v103/masked_sm_rasters.gdb
mailto:smmax@uw.edu
https://caoffshorewind.databasin.org/datasets/9bdddb86c6e04c13963bf0b421cc4027/
https://caoffshorewind.databasin.org/datasets/9bdddb86c6e04c13963bf0b421cc4027/layers/9919230e0a2a43c58a8472bc9b5611f8/metadata/original/
https://caoffshorewind.databasin.org/datasets/9bdddb86c6e04c13963bf0b421cc4027/layers/9919230e0a2a43c58a8472bc9b5611f8/metadata/original/

Strength/Weakness

File Name

Data Type

Spatial Extent

Time Scale

Contact/Source

License/Use
Restrictions

Citation Info

Online Link

Metadata Link

(WHRdb) literature used includes primary and gray publications. Distribution models ¢
30-meter raster data and delimited by GAP species ranges. Distribution model data w
attributed with information regarding seasonal use based on GAP regional projects
(NWGA, SWReGAP, SEGAP, AKGAP, HIGAP, PRGAP, and USVIGAP), NatureSen
IUCN data.

The map viewer for this dataset in the California Offshore Wind Energy Gateway sho
that leatherback sea turtles are spread widely along@adifornia coast, which is actually
GKS aN¥y3aS¢ RSLIAOGSR o6& ! {D{ Ay GKSANJ
(https://www.sciencebase.gov/catalog/item/imap/59f5ec32e4b063d5d30784fnother
report on this data is the USGS Species Habitat Model Report for leatherback sea tui
GKAOK aK2ga OfdzZAaGSNR 2F fSIFGKSNbF O] as
be downloaded athttps://gapanalysis.usgs.gov/apps/specigata-download/. Most of
the links that are listed for this dataset in the California Offshore Wind Energy Gatew:
no longer valid. For example, the Gateway notes that a full repactichenting the
parameters used in the Leatherback Sea Turtle model can be found at:
http://dingo.gapanalysisprogram.com/SpeciesViewer/ModelReport.ashx?spateesx
but this link is no longer accessible. The USGS provides a recommendation that the 1
should acquire these data directly from the USGS Gap Analysis Program server, and
indirectly through other sources, which may have modified the data inesamay. USGS
also strongly recommends that careful attention be paid to the contents of the metads
file associated with these data. Other recommendations on data uses can be found ir
G!'asS /2yaiNIAyiliae aSOGA2yYy 2 FWinll Edergy Gatewny.

Leatherback Sea Turtle Distribution Model

Raster shape files. Species habitat and range maps are also available in an Open Ge
Consortium (OGC) Web Map Service (WMS) at:
http://gis1.usgs.gov/ArcGlS/rest/services/NAT Species Reptiles/rleatx/MapServer

U.S. West Coast

Not specified in the California Offshore Wind Energy Gateway, bu8@S report the
state date of the data as 2008 and the end date is 2013

Dr. Alexa J. McKerrow, Biologist, USGS Science Analytics and Synthesis; (5414218
amckerrow@usgs.gov

Data Basin, by the Conservation Biology Institute (CBI), is a public resousss of
contributed data about conservation issues. Any content including datasets, files, log:
and documents contributed by the user and any resulting data generated by such use
belongs to the user, and CBI makes no claim to this content, nor doesdviglepany
warranty to this content whatsoever. The Data Basin platform itself, and all related
documentation, design, and graphic elements (the website as a whole) are the propri
property of CBI, and CBI possesses all right and title. All of theaeBRaain platform rights
are reserved.

U.S. Geological Survey Gap Analysis Program {B8B)S2013. National Species
Distribution Models.

https://www.sciencebase.gov/catalog/item/58fe19e6e4b0f87f0854ad6étthe Habitat
Map andhttps://www.sciencebase.gov/catalog/item/59f5ec32e4b063d5d307 efbisthe
Range Report

https://www.usgs.gov/programs/gajanalysisproject/science/peciesdata-download

113


https://www.sciencebase.gov/catalog/item/imap/59f5ec32e4b063d5d307e4f5
https://gapanalysis.usgs.gov/apps/species-data-download/
http://dingo.gapanalysisprogram.com/SpeciesViewer/ModelReport.ashx?species=rleatx
http://gis1.usgs.gov/ArcGIS/rest/services/NAT_Species_Reptiles/rleatx/MapServer
mailto:amckerrow@usgs.gov
https://www.sciencebase.gov/catalog/item/58fe19e6e4b0f87f0854ad61
https://www.sciencebase.gov/catalog/item/59f5ec32e4b063d5d307e4f5
https://www.usgs.gov/programs/gap-analysis-project/science/species-data-download

Dataset Table 7.&lobalSea Turtl®©ccurrencévodels

Dataset Title
Species/Resource

Abstract

Strength/Weakness

File Name
Data Type
Spatial Extent
Time Scale
Contact/Source

License/Use
Restrictions

Citation Info

Online Link

Metadata Link

Aquamaps Standardized Distribution Maps
Sea turtles and other marine animals

AquaMaps is a tool for generating modmsed Jargescale predictions of natural
occurrences of marine species. The model uses estimates of environmental preferen
with respect to depth, water temperature, salinity, primary productivity, dissolved oxy
and association with sea ice or coastal aebhese estimates of species preferences,
called environmental envelopes, are derived from large sets of occurrence data availi
from online collection databases such as GBIF (gbif.org) and OBIS (obis.org), and frc
independent knowledge from the litetare about the distribution of a given species and
its habitat usage that are available in FishBase (www.fishbase.org) and in SeaLifeBa:
(www.sealifebase.org). The environmental envelopes are matched against local
environmental conditions to determine theuitability of a given area in the ocean for a
particular species. Predictions of relative probabilities of species occurrence are shov
color-coded species range maps in a global grid ofdedfree latitude and longitude cell
dimensions. The maps adisplayed on the web through the use osQuares Mapper
developed at CSIRO Marine and Atmospheric Research in Australia (Rees, 2002, 20

Covers multiple sea turtle and other marine animal species; coarse spatial scale (1/2
degree cell sizemodeled data

Dependent on species selected

.csv text file of spatially referencedlative probability of occurrence
Global

Unknown

www.aguamaps.org

Please cite data when usedAquaMaps generates standardized compugenerated and
fairly reliable large scale predictions of marine and freshwater species. Although the
AquaMaps team and their collaborators have obtained datenfsmurces believed to be
reliable and have made every reasonable effort to ensure its accuracy, many maps h
not yet been verified by experts and we strongly suggest you verify species occurrent
with independent sources before usage. We will not ballrekponsible for any
consequence from the use or misuse of these data and/or maps by any organization
individual.

Kaschner, K., KesnBeyes, K., Garilao, C., Segschneider, J-BRiils, J. Rees, T., &
Froese, R. (2019, October). AquaMaps: Predicted range maps for aquatic species. R
from https://www.aquamaps.org

Keser-Reyes, K., Garilao, C., Kaschner, K., Barile, J., & Froese, R. (2020). AquaMar
algorithmand data sources for marine organisms. In: R. Froese & D. Pauly. (Eds.), Fi
https://www.fishbase.org, version (10/2019).

https://www.aquamaps.org/search.phisearch byand selecspecies name

https://www.aguamaps.orgmain/AquaMaps_Algorithm _and Data Sources.pdf#page:
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https://www.aquamaps.org/
https://www.aquamaps.org/search.php
https://www.aquamaps.org/main/AquaMaps_Algorithm_and_Data_Sources.pdf%23page=1

Dataset Table 7.4.eatherback Sea Turtle Resource Data

Dataset Title

Species/Resource

Abstract

Strength/Weakness

File Name

Data Type
Spatial Extent
Time Scale

Contact/Source
License/Use
Restrictions
Citation Info

Online Link

Metadata Link

Sensitivity of Coastal Environments and Wildlife to Spilled Oil: Central California: RE}
(Reptile and AmphibiaRolygons)

Sea turtles (Cheloniidae and Dermochelyidae)

This data set contains sensitive biological resource data for amphibians and reptiles i
Central California. Vector polygons in this data set represent sea tistiébution and
rare reptile and amphibian species occurrences. Spepesific abundance, seasonality,
status, life history, and source information are stored in relational data tables (descrik
below) designed to be used in conjunction with this salatdiata layer. This data set
comprises a portion of the Environmental Sensitivity Index (ESI) data for Central Cali
ESI data characterize the marine and coastal environments and wildlife by their sens
to spilled oil. The ESI data include imi@tion for three main components: shoreline
habitats, sensitive biological resources, and huraae resources. See also the REPTILE
(Reptile and Amphibian Lines) data layer, part of the larger Central California ESI dat
for additional amphibian andeptile information.

Spatial extent indicates that the data extend throughout California but the abstract on
references Central California. Also, based on information in the metadata file, the see
turtle data are based on personal arfation and unpublished sources.

This is also a dataset in the California Offshore Wind Energy Gateway that is entitled
G SFAGKSNDBIF O1 {SI ¢dzNIifS t NSaSyOSz b2NI
the map shows thateatherback sea turtles are present all months of the year along th:
California coast.

https://response.restoration.noaa.gov/sitedéfault/files/esimaps/gisdata/CentralCal 20
6_GDB.zip

Vector (polygon) with associated tables
Northern Baja California to southern British Columbia; 38:123.5-120.375 34.217
Data from 1992006; published in 2006

National Oceanic and Atmospheric Administration (2006) National Ocean Service, Of
Response and Restoration, Hazardous Materials Response Division, Seattle Washin

There are restrictions and legalerequisites for using the data set after access is grant

NOAA Office of Response and Restoration (2006). Sensitivity of Coastal Environmet
Wildlife to Spilled Qil: Central California: ESI (Environmental Sensitivity Index Shorel
Types; Lines and Polygons). 2nd Edition.

https://response.restoration.noaa.gov/sites/default/files/esimaps/gisdata/CentralCal ?
6_GDB.zip

https://response.restoration.noaa.gov/sites/default/files/esimaps/gisdata/CentralCal -
6_Meta.pdf (starting on page 272)
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https://response.restoration.noaa.gov/sites/default/files/esimaps/gisdata/CentralCal_2006_GDB.zip
https://response.restoration.noaa.gov/sites/default/files/esimaps/gisdata/CentralCal_2006_GDB.zip
https://response.restoration.noaa.gov/sites/default/files/esimaps/gisdata/CentralCal_2006_GDB.zip
https://response.restoration.noaa.gov/sites/default/files/esimaps/gisdata/CentralCal_2006_GDB.zip
https://response.restoration.noaa.gov/sites/default/files/esimaps/gisdata/CentralCal_2006_Meta.pdf
https://response.restoration.noaa.gov/sites/default/files/esimaps/gisdata/CentralCal_2006_Meta.pdf
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Figure AL. Humpbackvhale summer/fall predicted densifgistribution in/near the MBWEA.
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Figure A2. Bluewhale summer/fall predicted densitgistribution in/near the MBWEA
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Figure M. Spermwhale summer/fall predicted densitistribution in/near the MBWEA
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Figure A8. Pacific whitesided dolphirsummer/fall predicted densitgistribution in/near the MBWEA
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Figure 29. Northern right whale dolphisummer/fall predicted densitdistribution in/near the MBWEA
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Figure ALO. Shortbeaked common dolphisummer/fall predicted densitgistribution in/near the
MBWEA
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Figure AlL2. Bottlenose dolphirsummer/fall predicted densitdistribution in/near the MBWEA
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Figure Al4. Striped dolphirsummer/fall predicted densitgistribution in/near the MBWEA
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FigureB.2. Blackfooted albatross summepredicted densitydistribution in/near the MBWEA
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FigureB.3. Common murrewvinter predicted densitydistribution in/near the MBWEA
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