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1 Introduction

This document analyzes a management measurapééesexclusively to the Pacific Coast groundfish
fishery. Specifically, thisctionremoves the Cordell Bank Groundfish Conservation Area (GCA) for all
groundfish fisheries and implemerthe new Cordell BankGroundfish Exclusion Area (GEA) for all
groundfish fisherieg the same area, but witrsenallergeographidootprint.

This document isn Environmental Assessment/Regulatory Impact Review/Regulatory Flexibility Act
Analysis/MagnusorStevens Fishery Conservation and Management Act Analysis (EA/RIR/RFAA/MSA).

An EA/RIR/RFAA/MSA provides assessments of the environmental impacts of a proptieedaad its
reasonable alternatives (the EA), the benefits and costs of the alternatives and the distribution of impacts
(the RIR), identification of the small entities that may be affected by the alternatives (RFAA), and analysis
of how the alternativealign with the National Standards (MSA). This EA/RIR/RFAA/MSA addresses the
statutory requirements of theQA, the National Environmental Policy Act (NEPA), Presidential Executive
Order 12866, and the Regulatory Flexibility Act. An EA/RIR/RFAA/MSA is a standard document produced
by the Pacific Fishery Management Council (Council) and the National Marine FisBeriése (NMFS)

West Coast Region to provide the analytical background for degisaiimg.

For purposes of the EA¢ purpose and need for the proposal is described in Chapter 1 and the alternatives
are describeth Chapter 2Chapter3 describes the affected environment and analyzesibects of the
alternativesthe economic impacts tfie alternativeare presented in Chaptertde RIR A list of agencies

and persons consulted is included in Chapter 8.

This EAimplements the NEPA statute (42 U.S.C. 8848t seq.).
1.1 Purpose and Need

The purpose of this actiontis provide fishing access to previously closed aseaunding Cordell

Bank while protecting sensitive habitai$ie Cordell Bank GCA was initially implemented to reduce

catch of several overfished groundfish stocks, which are all now rebuilt or rebuilding ahead of schedule.
This action is needed to remove unnecessary regulations and to reduce regulatory complexity.

1.2 History of this Action

The first iteration of the Cordell Bank GC@&4 square mile¢sq. mi.) was implementedia the 2004
Harvest Specifications and Management Measacéisn specifically to prohibit recreational groundfish
fishing as a measure to protect rockfish species that were declared overfished in the precedBfyjfyars (
11063. At the time, the closure was defined as:

Cordell Bankdsic]. Cordell Bankgsiclar e | ocated offshore of Califc
Recreational fishing for certain species of groundfish is prohibited within a 5 nautical mile radius
around a pointlocated at38°2 Nj N. | 26 Nj wndl €88 A

Specifically, comments from the California Department of Fish and Wildlife (CDFW, known as California
Department of Fish and Game at the time) noted that the area saw recreational catch of some species that
were fAnotably higher dsoff eentralfCaliforniaa Cadiches of widasvhbocaagio, g r o u r
canary, and yelloweye rockfiseand lingcod comprised 27 percent of the landings from Cordell Bank, as
compared to 15 percent of |l andings from al/l ot her
closed to commercial fishing as well to align closures véthmeationafisheries, NMFSlid not implement

a closurefor commercial fisheries at the time due to several overlapping boundary lines Rakfesh
ConservatiorAreas (RCAs). Cordell Bank was within the commeridiah-Trawl RCA butwas shoreward
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https://www.federalregister.gov/documents/2004/03/09/04-4744/magnuson-stevens-act-provisions-fisheries-off-west-coast-states-and-in-the-western-pacific-pacific
https://www.federalregister.gov/documents/2004/03/09/04-4744/magnuson-stevens-act-provisions-fisheries-off-west-coast-states-and-in-the-western-pacific-pacific

of the Trawl RCA in 2004. As a result, inseason action was taken at the March 2004 Council meeting to
adjust theTrawl RCA boundary linethereby closingCordell Bank to all commercial groundfish fishing

(69 FR 23440 Then, as part of the 20@® Biennial Harvest Specifications and Management Measures
process, the Cordell Bank GCA was specified in regulation with its own coordinates and prohibited all
groundfish fishing, except fdishing for the Other Flatfish complex by the netrawl commercial and
recreational sector§9 FR 7701). The Cordell Bank GCA prohibé&dtake of groundfish, except for non

trawl commercial take of th@therFlatfish complexX50 CFR 660.230(d)(1&nd50 CFR 660.330(d)(18)

and recreational take of th®ther Flatfish complex, petrale sole and starry floundé0 CFR
660.360(c)(3)())(C). TheCordell Bank GCAdid notrestrict other fisheractivitiesfrom operating within

the area but groundfish retention rules still sgpl

In addition to the GCA at Cordell Bank and the RCAs, there have been two other conservation areas
implemented in the action area. The Cordell B&ngenic Essential Fish Habitat Conservation Area
(EFHCA, hereaft er A Wpwhicthgpmhikitsbattanh trakl GedrCeicept for demersal seine),
was initially implemented in 2006 during the first groundfish EFH procddsER 27408 and subsequently
modified in 2020, including expansions to the north and southwest, though not to the boundaries of the
Cordell Bank GCA, as part of Amendment 28 to the fRa€ioast Groundfish Fishery Management Plan
(GroundfishFMP) (84 FR 6396k A portion of the GCA was proactively closed by extending the bottom
trawl EFHCA (Cordell Bank EFHCA Modifications 1 and 2) for a total of 8 sq- ffine rationale behind

the two modifications was to extend the existing EFHCA at the time to cover hard and mixed substrate and
coral habitat. In particular, the western expansion (Modification 2) was developed through conversations
with the Cordell Bank National Marine Sanctual@ENMS) and was extended to the north to cover a
section of ground explored by the CBNMS using ROV surveys (see Collaborative profiosaidment

28 also resulted in the removal of fhimwl RCAoff California. The bottom trawl EFHCA at Cordell Bank

is currently one of 38 bottom trawl EFHCAs off California designed to protect habitat from bottom trawl
impacts. It prohibitshe useof bottom trawl gear, except for demersal seine, and while the bottom trawl
EFHCA extenédoutside of thdormerCordell Bank GCA, it @l not encompass the entirety of foemer

Cordell Bank GCA.

Additionally, a bottom contact EFHCA (Cordell Bank {80 isobath)) was also implemented during the
2006 EFH proces¥ (L FR 27408 Thoughpart of the formal EFH review in 2020, the Countgcidedto

not consider bottom contact EFHCAs aittime and therefore it was not modified. Within the bottom
contact EFHCA, use of bottom contact gear of gqmeis prohibited.The result of these closures resulted
in four different and overlappingpnservation areas/hichhas created regulatory complexity, enforcement
complications, and confusion among fishermen of what gear types are allowed in which areas.

During the consideration of Amendment 32 and the ZBPBiennial harvest specifications, issues with the
overlapping regulatory areas became more apparent as the RCA lines were clvamghmg commercial
nontrawl fishery, modifications to the 7n RCA line were made under Amendment 32 to mitigate some

of the enforcement concerns in the ar@aegnda Iltem F.4.a, CDFW Report 1, March 20Z3or the
recreational fishery, the 2028} harvest specifications allowed for anagpth or seaward of 50 fathom

(fm) fishery. While recreational participants could fish for sanddab&ttrerFlatfish complexand petrale

sole in areas outside the bottom contact EFHCA but within the Cordell Bank GCA, the chahg2823

24 harvest specifications resulted in portions of fishing grounds in the area being opened to all recreational

1 An additional 20 sg. mi. were opened up on the bottom trawl EFH@Routside the scope of the area affected by
this action. Settp://www.soundgis.com/efh/efh2018eisetrics/for details.
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https://www.federalregister.gov/documents/2004/04/29/04-9649/fisheries-off-west-coast-states-and-in-the-western-pacific-pacific-coast-groundfish-fishery-annual
https://www.federalregister.gov/documents/2004/12/23/04-27740/magnuson-stevens-act-provisions-fisheries-off-west-coast-states-and-in-the-western-pacific-pacific
https://www.federalregister.gov/documents/2006/05/11/06-4357/magnuson-stevens-act-provisions-fisheries-off-west-coast-states-pacific-coast-groundfish-fishery
https://www.federalregister.gov/documents/2019/11/19/2019-24684/magnuson-stevens-act-provisions-fisheries-off-west-coast-states-pacific-coast-groundfish-fishery
https://www.federalregister.gov/documents/2006/05/11/06-4357/magnuson-stevens-act-provisions-fisheries-off-west-coast-states-pacific-coast-groundfish-fishery
https://www.pcouncil.org/documents/2023/02/f-4-a-cdfw-report-1-california-department-of-fish-and-wildlife-report-on-non-trawl-area-management-final-preferred-alternative.pdf/
http://www.soundgis.com/efh/efh2018eis-metrics/

gears and more confusion amongst stakeholders with the current 50 fm restriction of the bottom contact
EFHCA.

In brief, the resultingconfiguration of the RCA lines, GCA, and EFHCAasresulted in differential
regulations within a discrete area. Therefore, in March 2023, under Workload and New Management
Measure Priorities, the Council prioritized scoping and potential development of removing the Cordell
Bank GCA and other associated nbas as described Agenda Item F.8.a, Supplemental CDFW Report

1, March 2023

In September 2023, CDFW proposecdthe Councilto remove the Cordell Bank GCA entirely (yellow
polygon inFigure 1) and create a new GEA that overlays the existing bottom contact EFHCA, which is
intended to minimize impacts to sensitive environments from certain groundfish fishing activities. GEAs
were developed as a management measure under Amendment 32 for ttiprotsensitiveareas The
Council recommended that the action move forward for development.

In November 2024the Counciladopted thd?urpose andNeed (Sectiori.1), a range of alternativeand

the préiminary preferred alternative’he Council selected their final preferred alternative (Alternative 1)

in March 2025The Coadoptéd Purpose and Need constitute
acti on, an t@nalpreferredatiemnativeiolnésst i t ut es NMFS6 Preferred A
in this document.

1.3 Description of Management Area

The management area for this action isftrener Cordell Bank GCA(64 sq. mi.)and the overlapping
EFHCAs in the Cordell Bank area, whiclmisrthwesbf San Franciscdqgurel) and west of Bodega Bay,
CA. ltis also within the CBNMS. This area is entirely in Federal waters.


https://www.pcouncil.org/documents/2023/03/f-8-a-supplemental-cdfw-report-1-report-on-workload-and-new-management-measure-priorities/
https://www.pcouncil.org/documents/2023/03/f-8-a-supplemental-cdfw-report-1-report-on-workload-and-new-management-measure-priorities/
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-] Cordell Bank Biogenic Essential Fish Habitat Conservation Area
Cordell Bank Groundfish Conservation Area

Cordell Bank (50-fm) Isobath Essential Fish Habitat
Conservation Area

|
2 4 Miles.

Figure 1. Map of the Cordell Bank Biogenic Essential Fish Habitat Conservation Areabpttom trawl EFHCA),
Cordell Bank Groundfish Conservation Area (Cordell Bank GCA) and Cordell Bank (56fm) Isobath Essential
Fish Habitat Conservation Area (bottom contact EFHCA).



2 Description of Alternatives

2.1 No Action

Under No Action, the Cordell Bank GCA would remairrégulation,as shown irfFigure2. Groundfish
vessels would be subject to various management measures depending on the sector, gear, target species,
and area as describedTiablel.

Table 1. Summary table of conservation areas around Cordell Bank, including fisheries to which they apply,
prohibitions and section of federal regulation specifying thgrohibitions and conservation area.

Federal Federal
. Regulatory Regulatory
Conservation Area A_pphcgble Prohibition Section Section
Fisheries L i
Defining Defining
Prohibition Area
Non-trawl Generally, all groundfish,
. 50 CFR
commercial, except norbottom contact660 230(d)(14)
Rockfish recreational and| gearandOtherFlatfish 4(—)1—50 éFR 660.71
Conservation Area | incidental open | complex(nontrawl 660.330(d)(15) through
(RCA) access comm.); and yellowtail 50 éFR 660.74
groundfish rockfish (incidental 660.360(c)(3)(i)
fisheries salmon troll) :
Cordell
Bank/Ea_loggnlc Area All fisheries, Fish with bottom trawl
Essential Fish including non ear, other than demersa-i50 CFR 660.79(q)
Habitat Conservatiof roundf?sh geiné 660.112(a)(5)(v '
Area (bottom trawl 9
EFHCA)
Generally, all groundfish,
Trawl and on- | except for nortrawl
Cordell I_3ank trawl comm.harvestof Other
Groundfish commercial and | Flatfish complexand SOCFR 660.70(v)
Conservation Area : . P 660.330(d)(18) '
(Cordell Bank GCA) recreational reaeationalharvestof
groundfish petrale sole, starry
flounder, and other flatfish
Cordell Bank (56m
(91m) isobath) , .
Essential Fish ﬁl(lzlfl'ﬂ;ﬁni%n Fish with bottom contact |50 CFR 660.79(1)
Habitat Conservatiof roun dfigsh gear of any type 660.12(a)(16) 660.79(r
Area (bottom contac 9
EFHCA)
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https://www.ecfr.gov/current/title-50/part-660/subpart-E#p-660.230(d)(14)
https://www.ecfr.gov/current/title-50/part-660/subpart-E#p-660.230(d)(14)
https://www.ecfr.gov/current/title-50/part-660/subpart-F#p-660.330(d)(15)
https://www.ecfr.gov/current/title-50/part-660/subpart-F#p-660.330(d)(15)
https://www.ecfr.gov/current/title-50/part-660/subpart-G#p-660.360(c)(3)(i)
https://www.ecfr.gov/current/title-50/part-660/subpart-G#p-660.360(c)(3)(i)
https://www.ecfr.gov/current/title-50/chapter-VI/part-660/subpart-C/section-660.71
https://www.ecfr.gov/current/title-50/chapter-VI/part-660/subpart-C/section-660.74
https://www.ecfr.gov/current/title-50/part-660/section-660.112#p-660.112(a)(5)(vi)
https://www.ecfr.gov/current/title-50/part-660/section-660.112#p-660.112(a)(5)(vi)
https://www.ecfr.gov/current/title-50/chapter-VI/part-660/subpart-C/section-660.79#p-660.79(q)
https://www.ecfr.gov/current/title-50/part-660/subpart-F#p-660.330(d)(18)
https://www.ecfr.gov/current/title-50/part-660/subpart-F#p-660.330(d)(18)
https://www.ecfr.gov/current/title-50/chapter-VI/part-660/subpart-C/section-660.70#p-660.70(q)
https://www.ecfr.gov/current/title-50/part-660/section-660.12#p-660.12(a)(16)
https://www.ecfr.gov/current/title-50/part-660/section-660.12#p-660.12(a)(16)
https://www.ecfr.gov/current/title-50/chapter-VI/part-660/subpart-C/section-660.79#p-660.79(r)
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Figure 2. Map of the Cordell Bank Biogenic Essential Fish Habitat Conservation Areabpttom trawl EFHCA),
Cordell Bank Groundfish Conservation Area (Cordell Bank GCA), Cordell Bank (50-fm) Isobath Essential
Fish Habitat Conservation Area (bottom contact EFHCA) and the 75athom non-trawl Rockfish Conservation
Area boundary line under Amendment 32, detailing the area of overlapetween closed areas

2.2 Alternative 1 (Preferred Alternative)

Alternative 1: Remove the Cordell Bank GCA and implement a new GEA over the Cordelb@&@#tork
contact EFHCA that would be applicable to all groundfish fisheries.

Alternative 1 thePreferred Alternativaemovesthe CordelBankGCA entirely (yellow polygon ifrigure

2) and createa new GEA (striped polygon fRigure3) that overlays the existing bottom contact EFHCA,
which is intended to minimize impacts to sensiveadrom certain groundfish fishing activities. There
areno changes or modifications to either the bottom trawl or bottom contact EFRH@&gulationwithin

the area of the Cordell Bank GCPRor bottom trawl gear, the use of large footrope @gatill prohibited
south of 46A 160 N. | at (Ageadatems$ib.oNMESVRepod.1 of t he

Under this actionl0.2sg. mi of areas opened to bottom trawh¢ large footropeyurple polygon irFigure
4) and 40.1 sg. mis opened to nottraw! bottom contact gears (green polygorrigure5). 2.5 sqg. mis
closed to notbottom contact gears permitted in the Nimawl RCA with the implementation of the GCA
(red portion of polygon to the left of the 75 fm Norawl RCA boundary irFigure 2). This alternative
promulgatesa regulatory amendment; no amendments to the FMP are necé&dsayare authorized in
the FMP in Section 6.8.10, which notes that new GEAs may be established through rulemaking.

11

100


https://www.pcouncil.org/documents/2025/02/h-5-a-nmfs-report-1-nmfs-report-on-cordell-bank-conservation-area-revisions.pdf/
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Figure 3. Map depicting the Cordell Bank Biogenic Essential Fish Habitat Conservation Area (bottom trawl
EFHCA), the Cordell Bank (50-fm) Isobath Essential Fish Habitat Conservation Area (bottom contact

EFHCA) and the new GEA.

Legend

Cordell Bank Biogenic Essential Fish Habitat Conservation Area

Cordell Bank (50-fm) Isobath Essential Fish Habitat
Conservation Area

[7/7] Proposed Groundfish Exclusion Area
[ Exposed to bottom trawl

0 1 2 4 Miles.

Figure 4. Map of the Cordell Bank Biogenic Essential Fish Habitat Conservation Area (bottom trawl EFHCA),
the Cordell Bank (50-fm) Isobath Essential Fish Habitat Conservation Area (bottom contact EFHCA), the new
GEA and area thatis exposed to bottom trawl (10.2 sg. mi.)
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Cordell Bank (50-fm) Isobath Essential Fish Habitat
Conservation Area

Proposed Groundfish Exclusion Area

E) Exposed to commercial non-trawl and reacreational gears
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Figure 5. Map of the Cordell Bank (50fm) Isobath Essential Fish Habitat Conservation Area (bottom contact
EFHCA), the new Groundfish Exclusion Area and area that would be exposed to commercial norawl and
recreational gear (40.1 sqg. mi.).

2.2.1 Rationale for the Preferred Alternative

In March 2025, the Council recommended Alternative 1 asfihal preferred alternative (which NMFS
adopted as itBreferred Alternativeasthe Cordell Bank GCAvas deemed no longer necessary for
management of overfished groundfish stocks. The primary species of concern at the time of
implementation of the GCAre now rebuilt (widow and canary rockfish) or approaching rebuilt status
(yelloweye rockfish). The GMT noted in théilovember 2024&ndMarch 2025tatements that there are
no anticipated impacts to yelloweye or California quillback rockfieiw rebuilt)under this alternative.
The Council also recognized that this alternative would lessen stakeanttienforcemerntonfusion
regarding the complex regulations in theaafénally, thePreferred Alternativavill provide enhanced
protectionto the top of the bank through the implementation of the GEA, limiting impacts from any
groundfish gear.
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3 Environmental Assessment

For each resource, the analysis identifiesnecessary informatida understand the affected environment
andthe potential impacts of each alternative.

The effects of the alternatives on resosmeuld be caused by the opening of previously closed areas to
groundfish fisheriesThe primary resource that would be impacteldabitat. Potential impacts to habitat
are discussed in Section 3.2 below and impactsrt@ining resourcg(except economicsgrein section

3.3 Economic impacts will be discussed in SecdqRIR).

3.1 Methods Used for the Reasonably Foreseeable Effects Analysis

This EA analyzes the impact on each resource that results from the incremental impact of the action when
added to other past, present, and reasonably foreseeable future actions (RFFA) regardless of what agency
(federal or nonfederal) or person undertakehther action.

The geographic scope f@nalyzing habitatimpactsfrom other actionss the West Coast exclusive
economic zone (EEZ). For socioeconomic resources, the geographic scope is those United States fishing
communities directly involved in the harvest or processing of Coumailaged resources, particularly

those of California.

The temporal scope of selecting past and present actions for the affected resources encompasses actions
that occurred since Amendment 32 to@reundfish FMP The temporal scope of selectiR§FAis based
on the following criteria.

1. Actions in the West Coast EEZ that affect the same resources impacted by the action.
Administrative fishery management actions that have no discernible effect are not included.

2. Actions that are not speculative, in that the action is defined to an extent that it can be analyzed and
that some concrete step has been taken toward implementation. This includes actions for which the
Council has at least decided orpeeliminary preferred alternativer if NMFS is anticipating
publication of a proposed rule or issuance of
generally been included, because they may change substantially or may not be adopted, and so
cannot be reasonably described dixted, or foreseen.

3. Actions beingproposedy NOAA, NMFS or other entities which have been publicly announced,
such as in announced with a Notice of Intent.

Given the Council ds current a g espetudafive actioeis 20e5me f r a me

The anticipated effects of these actions, as they pertain to fisheries, extend into the future and are unlikely
to decrease in magnitude. The direct, indirect, madonably foreseeabdédfects of substantive future
fishery actions, such as the 20283 groundfish harvest specifications, will be analyzed in future NEPA
documents. Therefore, we do not quantify a temporal scope for the effectqRéifiAe

The following sections summarize the relevant past, present, and RFFA that contribessaioably
foreseeableffects on the same resowsemalyzed in this document. The selection of actions to include is
guided by the same criteria listed above for selecting the temporal scope of the actions (impacts the same
resources as thaction and are reasonably foreseeable). Actions are understood to be human actions (e.g.,
a designation of northern right whale critical habitat in the Pacific Ocean), as d&tedjdrom natural

events (e.g., an ecological regime shift)is EA includes theonsideration of actions, whether taken by a
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government or by private persons, that are reasonably foreseeable. In addition to these actions, this
reasonablyoreseeableffects analysis includes the effectshifting environmental conditions

Past and present actions that are considered iretts®nably foreseeabddfects section in this chapter
include:

Amendment 32 (NoiTrawl Area Management Measures), Effective January 14.208s action
openedareas of the Noitrawl RCA off Oregon and California and removed the Cowcod
Conservation Arean the Southern California Bight for ndrawl commercial and recreational
fisheries

202526 Harvest Specifications and Management Measures, Effective January.IT1#82&tion
adopted thédarvest specifications and management measures for the groundfish fishery for 2025
and 2026, includingnplementation of aebuilding plan for California quillback rockfish

Reasonably foreseeable future actions that are consideredregatiumably foreseealbddfects section in
this chapter include:

Limited Entry Fixed Gear (LFEGpllow on action, Expected Development 202%is action is
considering allowing vessels registered to pot and longline endorsed tesasiéie nonendorsed

gear types in the LEFG fishery.

Fixed Gear MarkingExpected Rulemaking 2025, implementation 2026. This action would require
additional gear and line marking for groundfish fixed gear to assist in entanglement determinations.
This action also would create voluntary entanglement risk reduction measudascetiee number

of vertical lines fixed gear is required to use.

3.1 Habitat
3.1.1 Affected Environment

The following analysislescribeshe potential impacts to seafloor habitibstrate classification contained

in the Pacific Marine Estuarine Fish Habitat PartheHPMEP West Coast Nearshore Coastal and
Marine Ecological Classification Standard (CMECS) Substrate Habitat dataset for cartography detail
(CMECS_SC_Cartography_Detail) and the final data quality scores (PMEP#8&4usedo show the

current state of habitaiThe cartography detail layer shows the most detailed CMECS classification
available for that location and the code of the classification. As an example, rock and unconsolidated
mineral substrate are substrate classes whereas sand is a substrate gramedcevithin the
unconsolidated mineral substrate class. Within the CMECS hierarchy, a substrate group represents two
levels of increased resolution compared to a substrate Dlassmentation for the CMECS classification

can be found atttps://coast.noaa.gov/data/digitalcoast/pdf/cmecsapdfadditional details about PMEP

can be found on their websitettps://www.pacificfishhabitat.orly A table of classification hierarchy can

be found in Table E1 of Appendix E Bederal Geographic Data Committee (2012je following is a
description of each of the three types of substrate classifications:

Rock substrate: Igneous, metamorphic, or sedimentary rock with particle sizes greater than or equal
to 4.0 meters (4,096 millimeters) in any dimension that cover 50 percent or greater of the Geologic

Substrate surface.

Unconsolidated Mineral Substrate: Geologic Substrates with less than 50 percent cover of Rock

Substrate. This class uses Folk (1954) terminology to describe any mix of loose mineral substrate
that occurs at any range of sidefsom Boulders (> 80 percentayel, with a median grain size

256 mm to < 4,096 mm) to Clay (containing no trace of gravel and < 10 percent sand; the remaining

clay-silt mix is 67 percent or more clay).
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Sand: Geologic Substrate surface layer contains no trace of Gravel and is composed of > 90 percent
Sand (particles 0.0625 millimeters to < 2 millimeters in diameter)

With respect to data quality, there are four scaxeslablewith higher scores meaning higher data quality.
The scheme for scoring data quality used in this dataset was created for the West Coast Substrate Induration
Layer developed for the Bureau of Ocean Energy ManagegB@M) for coral suitability modeling (Poti
et al 2020). This scoring scheme has three fundamental components (or categories): data type, interpretation
typ€’, and groundtruthing. Further detailsxdzef ound under the fALineageod port
PMEP substrate data quality layerhe four scores presenttime data layer argefined as follows:

19 Low resolution, supervised, no groundtruthing

43- Medium resolution, supervised, no groundtruthing

62- High resolution, unsupervised, no groundtruthingte: not present in action area)

86- High resolution, supervised, limited groundtruthing

2 Two interpretation types are available: supervised (e.g., machine learning or expert interpretation) and
unsupervised (e.g., Terrain Ruggedness (VRM))
3 See PMEP website at https://www.pacificfishhabitat.org/data/nearshweessubstratenabitat/ to download

16



“’Legend

:D Proposed open to bottom trawl

IE=3 Proposed open to commercial non-trawl and recreational gears

. [ Proposed Groundfish Exclusion Area/Exisiting Bottom Contact EFHCA
<[] cordell Bank Biogenic Essential Fish Habitat Conservation Area

2:.CMECS Substrate Component Cartography Detail
“ooonn M 1.1 - Rock Substrate
o 1.2 - Unconsolidated Mineral Substrate

[ ] 1.2.2.2 - Sand
= CMECS Data Quality Final Score
B N
554 43
62 0 057 115 2.3 Miles A

R K I T I N A |

[RRE. S S ST \
Figure 6. CMECS Substrate Component Cartography Detail and Data Quality Score in relation to the areas
opened under Alternative 1

Figure7 displays the rocky reef habitat presating with substrate data quality scovégthin the action
areabased orthe differentsubstrate classes shown ahdgecifically, of the three substrate classes present

in the action area, only areas classified as 1.1 Rock Substrate are identified as robDkyereethe location

of the action area, these series of maps focus on rocky reef habitat rather than all groundfish Habitat Areas
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of Particular Concern (HAPCs) which do not overldpshould be noted that ti@ordell Bank itself is

identified as a groundfish HAPC due to it being an area of interest. As described in Amendment 19, these
types of HAPCs a specialiherest due tottheid uniqgus geoldgicaliand ecological
characteristics.o Specifically, the EI'S for Amend
bank about 45 nautical miles (nm) northwest of San Francisco, California. The vertical réltedrdn

substrate of the Bank provides benthic habitat with-skare characteristics in an open ocean environment

20 nm from shore. Unpublished observations indicate the presence of many rockfish species, sponges,
anemones, hydrocorals, hydroids, tunisat@nd scattered crabs, holothurians, and gastropods (CBNMS

and MBNMS 2004) .0

4 Groundfish HAPCs are defined in Section 7.3 of@eundfish FMPand include estuaries, canopy kelp, seagrass,
and rocky reefs.
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Cordell Bank (50-fm) Isobath Essential Fish Habitat Conservation Area
NI-RCA 0 063 125 2.5 Miles

Figure 7. Cordell Bank action area and closed areas compared to rocky reef habitat (based on PN Hataset).

Office of National Marine Sanctuary (ONMS) staff provided additional habitat, coral, and sponge data to
support analysis gbotential seafloor habitat impactsytside of that presented abowhile the PMEP
datdase is the bestoastwide, standardize@presentation of known substrate, including data quality
scoring ONMS staff determined that additional data was available that was not in the ddHbase.
Figure 8 and Figure 9 show the habitat classification data provided by the ONMS relative toathe acti
areas. These interpreted habitat maps were developed based on three datd yautteesis project by Dr.

Mary Young, California State University Monterey Bay (2007), 2) substrate classification work performed
by Guy Cochrane of the U. S. Geological Survey using data collected from the NOALDt#mos
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Explorerin 2009, and 3) from the E/Mautilusin 2017. These surveys wetecated on top of the bank, to

the west of the bank and one that runs rsailth of the bankPredicted substratum maps were interpreted

from multibeam and backscatter data using methods described in Co¢p0@8) As described in
Supplemental HC Report 1 from November 2024@ analysis is based on the numerical classification of

depth, slope and the backscatter, but lacks the rugosity parameter. @Guthimd) data were not available

for these surveys to further confir m gificatoa)r i c al [
Because the classification was Aunsupervisedo, h a
legend. Additionally, the "predicted habitat" does not have an associated data quality layerRizat&he

[now Figure7] "rocky reef" data has. However, areas identified as "hard sloping" in the predicted habitat

data likely contain hard substraieNote that while the ONMS has mapping data for the majority of the

action area, there is currently no data ingredictedsubstrate model fahenortheast portion of the action

areaas they have not surveyed that portion. This poréiocounts for 6.4 sq. mi. or approximately 65

percent of the area (i,eéhe majority of the argapened to bottom trawl geasshown in purple outline.

The absence of data should not be interpreted as a lack of rocky reef or sensitive bialeitettse presence

of information in the PMEP databa3éhe HC noted this in their report as well that the unmapped region

is likely a continuation of the substrate tyjreshe surrounding areadowever, given thabsencef data

quality from the ONMS modeland that confirmation of sediment type can only be achieved by
groundtruthingthe Council should consider this in their risk assessment of potential impacts.
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Figure 8.rediéted habitat classification from ONMS compared to the area opened to bottom trawl gear
under Alternative 1.
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Figure 9. Predicted habitat classification from ONMS compared to the area opened to nemawl commercial
bottom contact and recreational gear under Alternative 1.

Deep sea corals and sponge observation data habitat suitability model for corals was obtained from

the NOAA DeepSea Coral and Sponge Map Po(tscription of the database and sources can be found

in the NOAA Technical Memorandum NOS NCCOS )9Ih additon to the observations on the portal,
ONMS provided3,471 additional structure forming sponge observations seen on all Deltaagtisects in

2002 and 2003 that are includedrigure10 andFigurel1l. All observations were grouped into three main
categories as was done under Amendment 28 and 32@vdbedfish FMPcorals, sponges, and sea pens.

The combination of the habitat suitability model and the observation data aligns with recommendations by
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the Council and NMFS staff for analyses performed by the BOEM and other entities for potential projects.
The lack of habitat suitabilitynodel datawithin the action area resulted in further investigation of the

methods used to create those models. As described in Agenda Item 1.5.a, Supplemental ONMS Report 2,
November 2024

fiThe modeling results presented are aggregated layers of 22 DSC taxa known to be associated
with hard substrate for the entire study area offshore the continental U.S. West Coast. However,
records of Stylaster spp. and Swiftia spp. were not included makel, because the analysis only
included records identified to species. If the model had included Stylaster spp. and Swiftia spp.
(now known to be Chromoplexaura marki), the model would have likely predicted areas on Cordell
Bank with high habitat suitality for these taxa (Matthew Poti, pers. coma.).

Therefore, theleep sea corahodeling datdrom NOAA should not be used in the assessment of potential
impactsfor this analysis; however, the observation data does provide context for potential impacts.
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Figure 10. Cordell Bank action area observed corals, sea pens, and sponges (from both NOAA DSC Database
and ONMS) and modeled number of coral taxa with robust high habitat suitability (based on NOAA Deefea
Coral and Sponge Database).
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Figure 11. Cordell Bank ctio reabserved corals, sea pens, and sponges (from both NOAA DSC Database
and ONMS) and modeled number of coral taxa with high habitat suitability (based on NOAA Deefea Coral
and Sponge Database).

ONMS providedadditionalcoral suitability models for twgenereaof coral: Stylasterspp. andSwiftia spp.
These Wwo species are the predominant species on Cordell BankStyithsterhaving high densities and
percent cover in the shallow regions of the bank, and what was &ldtda (now identifed as
Chromoplexaura markiat slightly deeper depths th&tylaste. A description of the methods and data
used to develop these models can be fourdt@s$://nmscordellbank.blob.core.windows.net/cordellbank
prod/media/archive/science/cbcoralfnl11.pdf
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Fure 13 Predicted prability of pesene ofSwiftia pp compared to Alternative 1 areas opened.
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3.1.2 Effects ofthe Alternatives

Fishing operations may change the abundance or availability of certain habitat features used by managed
fish species to spawn, breed, feed, and grow to maturity. These changes may reduce or alter the abundance,
distribution, or productivity of species. Th#ects of fishing on habitat depend on the intensity of fishing,

the distribution of fishing with different gears across habitats, and the sensitivity and recovery rates of
specific habitat features.
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The Council and NMFS routinely update habitat information, and their understanding of the impacts of
fishing on habitat, in periodic-$ear reviews of the EFH components in Geundfish FMP Maps and
descriptions of EFH for groundfish species are available iGtendfish FMRAppendix B and C). As
described in the FMP Appendix C, habitat sensitivity and recovery time vary between habitat type and gear
type. Table2 provides an overview of the impacts from groundfish gears. Each gear type has a different
impact and recovery time on bottom substrate types.

Across all bottom types, average impacts in terms of both habitat sensitivity and recovery time vary by gear
type, with bottom trawl having higher impacts ranging from minor to major compared to midwater trawl or
nont r awl gears whi cdhe tfead tla bbleet oweteon mihreo rfi niompacts cat
3B of Appendix C)Current research on the effects of trawling indicates that trawl gear can substantially
impact benthic habitats through the removal of marine invertebrates, modificationucdl fabitats,
resuspension of sediments, and alteration of oxidation of stored organic matter (Scieberras, et al. 2016,
Hiddink et al. 2017, Bradshaw et al. 2021, and Epstein et al. 2022)Jmportant to consider that since

these impact analyses were adapted from a 2004 study, new information has shown that there is a reduction
in mortality to various sponges, urchins and other vegetation through gear modifications. This includes
fishing doors off the bottom, using lighter ground gear, and floatindlds. Therefore, the analysis
document in Appendix Gnay beoverstating the impact of bottom trawl fishimgpending on the
configurations of the trawl gear used in Hrea Furthermore, large footrope geapi®hibitedin the area

through thePreferred Alternativand therefore impacts would only batlassociated with small footrope

trawl gear

Within the nontrawl gear types (and those with research available), habitat is more sensitive and incurs a
longer recovery time from interaction with longline and pot gear than other types of fixed gear types (e.g.,
hookandline). Of the three general ttom type categories (hard, mixed, soft), hard bottom is the most
sensitive to bottom trawl and pot/longline gears compared to the other two bottom typesndéok

style gears and midwater trawl are thought to have similar impacts across habitaltogeh counter to
sensitivity, recovery time is lowest for hard substrates and highest for soft bottom fivawbgears.

Recently available information shows recovery rates vary due to multiple factors, including gear and habitat
type, which is consistent with the conclusions Appendix C of the Groundfish FMP. For instance, a study
conducted by Goode et al. (2021) found tetbiichieved almost complete recovery from a trap fishery. In
contrast, a quantitative synthesis of trawling in 24 regions worldwide performed by Pitcher et al. (2021)
found average recovery rates ranging from 0.29 to 0.68 along a gravel to mud grawiemtrécovery

rates in habitats with higher gravel composition were attributed to higher proportions oflleadspecies

found in more stable gravel habitats. In addition, a lamgde assessment of the status of benthic
invertebrate communities expaab to trawling performed by Mazor et al. (2020) reported relatively high
benthos status levels of 0.80 to >0.95, noting this deviated from other study results reporting higher impact
rates (Hiddink et al., 2017; Amoroso et al., 2018; Sciberras et al.).2B&8o et al. (2019) observed
multiple signs of recovery (e.g., coral regrowth from fragments, higher abundances of benthic megafauna)
in seamounts that had been protected for more than 30 years compared to sites still exposed to fishing
pressure.

Lost or derelict fishing gear from various gear types contributes to marine debris, which can have diverse
adverse effects on marine habitats &RdH (Do and Armstrong 2023, Amon et al. 2020, Richardson et al.
2019, Carvalhésouza et al. 2018, Ragnarsson et al. 2017). Sensitive habitats, such as rocky reef HAPCs
and deegsea corals and sponges, can be particularly vulnerable to impacts, includiriggsdangiaking,
smothering, entanglement or ghost fishing (Nama et al. 2023, Amon et al. 2020, DuPreeze et al. 2020,
CarvalheSouza et al. 2018, Ragnarsson et al. 2017, Arthur et al. 2014). However, species have also been
shown to use marine debris as refy§lama et al. 2023, CarvalBouza et al. 2018). Derelict gear also
contributes to the amount of plastic marine debris and the associated negative effects on marine ecosystems
(Do and Armstrong 2023, Nama et al. 2023, Amon et al. 2020, Ballestera2G#t&)l. Larger macroplastics
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can cause both direct (e.g., entanglement, physical damage, substrate coating, and intestinal blockage) and
indirect (e.g., pathogen introduction) impacts (Nama et al. 2023, Ragnarsson et al. 2017), though some
deepsea corals have been observed growinglastic debris (Amon et al. 2020, Ragnarsson et al. 2017).
Information on effects from derelict fishing gear on microplastic (i.e., plastic particles less than 5 mm)
pollution is limited (Do and Armstrong 2023). However, there is evidence that micropleati result in

negative effects to coral species, including reduced calcification, prey capture, growth rates, and immune
function, and increased exposure to chemical contaminants (Nama et al. 2023, Amon et al. 2020).
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Table 2. Summary of groundfish gears and their effects on habitat, from Appendix € of the Groundfish FMP

Gear type

Method of Fishing

Gear Components
that impact substrate

Substrates generally fished

Potential effects to habitat

Bottom trawl

Deployed on bottom

Groundweights, net,
footrope, bridles

Soft and hard bottom (not
rocky reef)

Removal, upending, or burial of
vegetation, corals, and sponge
disturbance of sediments

Midwater trawl

Trawling in water column

Groundweights, net,
footrope, bridles

Primarily fished in water
column potential for
interaction with seafloor
(mostly soft sediments)

Possible removal of benthic
organisms if interact with rocky
habitat.

Overturn, undercut, crush, breg

Bottom Deployed on bottom Anc_:hc_>rs, weights, Soft and hard bottom habitat and organisms,

longline mainline . . . : |
displace/disturb biogenic habite

Pots/traps Deployed on bottom Pot, line Soft and hard bottom Smother organisms, crush,

biogenic habitat

Dinglebar gear

Bounces on bottom

Dinglebar, hooks, line

Hard bottom, rocky reef

Overturn, undercut, rush, break
habitat and organisms,
displace/disturb biogenic habite

Trolling in upper water

Primarily fished in water

Crush/break biogenic habitat

hook gangion
and weight)

Troll gear column Weights column (from weights), entanglement
Vertical

Longline : . . Damage to and displacement g
(single or multi t?orlleldf t fishing Weights, hooks, line 'CA\(IJIISrCr)ltaom types and water biogenic habitat damage;

entanglement
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No Action

Under No Action, there would be no habitat impacts outside of those describe 0282026 Harvest
Specifications EAwhich states thatditom contact fishing gears may impact benthic habitat and these
impacts are mitigated to the extent practicable with gear restrictions and numerous closed areas throughout
the EEZ The GCA would remain in place, permitting limited groundfish gear in the area (exceptions noted

in Table 1 for flatfish). The bottom trawl and bottom contact EFHCAs would remain in place restricting
the use of bottom trawl (except demersal seine) arubttbm contact geaespectivelywithin the action

area. Vessels using ndmottom contact gear would be permitted to fish inside the Nawl RCA within

the bottom contact EFHCA (red polygon to the right of the-tnawl RCA line inFigure 3. These impacts

are not considered significant

Alternative 1 (the Preferred Alternative)

Under Alternative 1, the Cordell Bank GCA removed and a GEAs implementedover theexact
geographic footprint of th€ordell Bank bottom contact EFHCA. Due to the overlapping nature of the area
restrictions in this location, different areas (with different habitats)opened to trawl and nemawl
commercial and recreational geafsgure 4shows the portion of theormer GCA (yellow shading in
Figure 6 and purple outlined polygons in remaining figures)simewly opened to trawlingvhich equates

to 10.2 sqg. mi.

Of the area openeao bottomtrawl, ~33 percent (0.8 sg. mi) of the area is rocky reef habitat (based on
the PMEP database) with limited coral and sponge observations present in the ar€&(sed0 and
Figure11). The remainingarea is primarily made up of sand substwaith some unconsolidated mineral
substrate The predicted substrate dgpaovided by ONMSshows a higher abundanoé nonsandy
substrates~2.5 sg. mi. otombinedhard sloping substrate (0.25 sq. mi) and mixed substrate (2.3 sqg. mi)
in the area openedverall, itcan be concluded between the two datasets that there would be some rocky
reef habitat potentially exposed to bottom trawl gear under AlternatiVaelcoral suitability maps for
SwiftiaandStylasterspp. do not extend into most of the area epehowever, there is a lower probalyilit

of habitat suitability as the distance increases from the-ha&skilting in likely limited impact under
Alternative 1 to coralsHowever, as noted in Section 1.2, Cordell Bank and its surrounding areas were
carefully reviewed and considered as part of Amendment 28 and addiatteah trawlEFH protections

were added in 202@ccordingly. herefore, this remaining area is expected to be of lower importance for
groundfish habitat.

Observer data from the West Coast Groundfish Observer Program (WCGOP) may offer insidig into t
potential effort shift (and therefore potential level of imgadtabita} that could occur in thiermerGCA

area under Alternative. For commercial groundfish fisheries, there has historically been fishing activity

in the vicinity of the action area in both the amatch shares and catch shares fisheries. Figure 13 through
Figure 16 below show the intensity of fishing (color scale)faatprint (gray scale) from 2012018, 2019

2020, and 2021, respectively, in the catch share bottom trawl (Figure 13), catch shares pot (Figure 14), non
catch shares pot (Figure 15) and haoktline (Figure 16) fisheries observed by the WCGOP. There were

no observations from the catch shares kawotline fishery (20112021) in the generaicinity of the action

area and therefore these are excluded from the fi§dites fishing intensity scale shows the effort by each
gear/sector strata in the given year(s) at a finer spatial scale (noting that areas with fewer than three vessels

5 There has been no mortality in the catch shares-hadkine fishery since 2019, and prior to that, the average
proportion of mortality from hoolandline gears for vessels using ntsawl gears in the catch shares sector was 20
percent. Source: GEMM.
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https://www.fisheries.noaa.gov/s3/2024-07/Amend33-PacGFFMP-EA-MSA-RIR-IRFA-final.pdf
https://www.fisheries.noaa.gov/s3/2024-07/Amend33-PacGFFMP-EA-MSA-RIR-IRFA-final.pdf

were removed for confidentiality). The footprint scale is at a larger scale (10 x 10 min blocks) and shows
the percentage of coastwide effort in that block in that strata; these blocks are not considered confidential
even if fewer than three vessels wecé\e in a given time period. Note that while there is intensity and
footprint data occurring within the bounds of fbemerCordell Bank GCA for bottom trawl and naatch

shares hoolandline gear, this is likely due to the spatial scale at which the data was mapped. No fishing
was permitted inside of the GCAnless undeopne of the few exceptions for hoakdline fishing for

flatfish (see Table 1). As an example of how to read this on theimthe catch shares bottom trawl fishery

for 2019-20 (Figure 14, middle panel), the darker shading of gteythe left of the Cordell Bank GCA
means that there was a higher percentage of effort coastwide in that block compared to $hi® heck
south of the GCAwhite shadiny but due to confidentiality, the precise intensity scale of the fishing at the
finer spatial scale could not be shown. For a full description of the methodology, see
https://www.pcouncil.org/documents/2023/0%HAa-nmfsreport6-fishing-effort-in-the 20022021-u-s-
pacific-coastgroundfishfisherieselectronieonly.pdf/ Somers, et.al 2023

For the bottom trawl sector, fishing activity was observed in the vicinity of the action area prior o 2018
however there has been limited to no observations since that Aselescribed above, bottom trawl is
thought to mainly fish over soft and hard bottoms but avoid high rékefrbcky reef habitat) in order to
protect their gear (seemendment 28 FEIS Thereforegven if there werdigh relief habitats in the area
openedgiven the limited effort of bottom trawl fisheries in the area in recent yarprohibition on large
footrope gearand the tendency to avoid those habitat tygies overall habitat impacts are expected to be
minimal and not significant.

32


https://www.pcouncil.org/documents/2023/05/h-6-a-nmfs-report-6-fishing-effort-in-the-2002-2021-u-s-pacific-coast-groundfish-fisheries-electronic-only.pdf/
https://www.pcouncil.org/documents/2023/05/h-6-a-nmfs-report-6-fishing-effort-in-the-2002-2021-u-s-pacific-coast-groundfish-fisheries-electronic-only.pdf/
https://repository.library.noaa.gov/view/noaa/52077
https://www.fisheries.noaa.gov/s3/dam-migration/feis-groundfish-am28-7-19.pdf
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Figure 14. Intensity of fishing effort (km/km2/yr) and footprint (percentage of coastwide effort) for the bottom
trawl fishery in 2011-2018, 20192020, and 2021 Purple polygon notes area opened to bottom trawl gear,
dashed polygon is the GEA (and bottom contact EFHCAYlue line represents the 78m boundary of the Non
Trawl RCA (shown in tan).

Alternative 1 would result in 40.1 sq. mi. being open to all commerciatnaar and recreational gears
(green outline in Figure 6 and all remaining figures). While limited groundfish activities can already occur
in the area for selected gear types anecss (see Table 1) as well as any-trawl nongroundfish
activities, tlese fishing activitiegould result in impacts to habitatich as crushing, snagging benthic
habitat and organismibrough the use of neinawl gear typesparticularly for bottom cotact gears (e.g.,

pot, longline see Table 2 However, 29.9 sg. mi. of the area opened totm@nl bottom contact gears
(approximately 75 percenf the arepwould remain closed to trawling through the bottom trawl EFHCA
thuslimiting the potential habitat impacts to the area that has been closed to the majority of fishing effort
for over twenty years. In addition to limiting the amount of area open to all bottom contact gedrawhon
areunderstoodo have a lower degree of impact and thereforeefongcovery time compared to bottom
trawl gears (Appendix C to the Groundfish FMRYditionally, thebottom trawlgear innovations described
above may lessen the difference in potential impacts of bottom trawl and fixed gears.

Of the area opened to norawl bottom contact gear8,9percent (3.5 sg. mi) of the area is roclgubstrate
based on the PMEdatabasevith an additionalt3.2 percent (17.33 sq. ndategorized as unconsolidated
mineral substrateThe remaining half of the area ojehs categorized as sand:he ONMS predicted
substrate model showed estimate® @& sq. mi. of hard substrate and 14.9 sq. mi of mixed subshste.
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with the area opened to bottom trawl, there is a portion of this area (15.3 sq. mi or 38 percent of the area
opened) that has not been surveyed by ONMS and is not represented in thé&weddhe two datasets,

it is likely that there would be rocky reef habitat exposed to aHltraml gear types through Alternative 1.

A potential mitigating factor for potential impacts to rocky reef areas isitarinen tend to avoid hard
substrates with high relieAthendment 32 EAto avoid gear entanglements and gear loss when fishing
with longline and pot gear. Based on this, we assume vessels would continue to fish in areas that contain
soft substrate or low relief under Alternative 1.

It is not clear how mucfuture fishing activity would occum thereopened areagiven that the area has
1) been closed for nearly two decad®kthefishing effortdata for the surrounding areas is limited due to
confidentiality mandatesand3) there is less than 100 percent observer coverage in theatadn shares
fisheries Based on the information available, it is likely that the -oatth sharesector fisheries,
particularly those for hoekndline, would take advantage of the openings undezrAltive 1 Vesselsn
that sectohave been most recentlighing (as in 2021) on the border of the opening of the GCA (blue
intensity figure to the north of the GCA, right panel of Figure 18he GAP in their November 2024
statemen{Agenda Item 1.5.a, Supplemental GAP Repdntiscussed how it is likely thaherewould be
limited pot gear activity in the area due to the habitat featuretharfdctthat the area is too shallow for
sablefish (the primary target species for pot gedgok-andline gear for midwater stocks would likely be
the targeted fishery occurring in the action aheaelation to the overall footprint of groundfish fishing on
the California coast, it is likely that this opening would not creatghatantiabpportunityto attract a large
effort shift

While we cannofully anticipate what type of gear would be usetherlocation and intensity of the fishing
effort, given the size of the opening aretenteffort levels in the areésee discussion in Sectidn3 on
potential fishing sectors and communities most likely to fish in the ,aaag)potential change in effort in

the area is likely to be minirhalmpacts on these habitats ultimately would depend on the type of gear used
(e.g., pot, longline or nehottom contact) and the type of habitat fished as described in Table 2.
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https://www.pcouncil.org/documents/2023/02/f-4-attachment-1-electronic-only-proposed-amendment-to-the-pacific-groundfish-fishery-management-plan-for-non-trawl-sector-area-management-measures.pdf/
https://www.pcouncil.org/documents/2024/11/i-5a-supplemental-gap-report-1-groundfish-advisory-subpanel-report-on-cordell-bank-conservation-area-revisions.pdf/
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Figure 15. Intensity of fishing effort (km/km2/yr) and footprint (percentage of coastwide effort) for the catch
shares pot fishery in 20142018, 20192020, and 2021. Green polygon notes area opened to ftesawl bottom

contact gear, dashed polygon is the GEA (and batth contact EFHCA), blue line represents the 78m

boundary of the NonTrawl RCA (shown in tan).
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Figure 16. Intensity of fishing effort (km/km2/yr) and footprint (percentage of coastwide effort) for the non
catch shares pot fishery in 2012018, 20192020, and 2021. Green polygon notes area opened to ftoawl
bottom contact gear, dashed polygon is the GEA (@hbottom contact EFHCA), blue line represents the 78m
boundary of the NonTrawl RCA (shown in tan).

36























































































