Omnibus Essential Fish Habitat Amendment 2

Amendment 14 to the Northeast Multispecies FMP
Amendment 14 to the Atlantic Sea Scallop FMP
Amendment 4 to the Monkfish FMP
Amendment 3 to the Atlantic Herring FMP
Amendment 2 to the Red Crab FMP
Amendment 2 to the Skate FMP
Amendment 3 to the Atlantic Salmon FMP

Options and alternatives to minimize the effects of
fishing on EFH and designate Dedicated Habitat
Research Areas

DRAFT: 23 January 2013

Prepared by the
New England Fishery Management Council



Habitat Management Options and Alternatives
Omnibus Essential Fish Habitat Amendment 2

Updated 01/23/2013 Page 2 of 78



Habitat Management Options and Alternatives
Omnibus Essential Fish Habitat Amendment 2

TABLE OF CONTENTS
1.0 INTRODUCTION. ..ottt ittt erae e s ebbe s s bt e e s beeeabeeeanns
1.1  Goals and 0bjectives Of OAZ.........cooi e
O B To Tox 0 40T o0 ] ] (=] | £
I T B 1 111 0] LTRSS
2.0 MANAGEMENT ALTERNATIVES TO MINIMIZE THE ADVERSE
EFFECTS OF FISHING ON ESSENTIAL FISH HABITAT ...coooiiiiiiee e
2.1  Alternative 1 — NO ACLION HMAS .....vviiiiiiec et

2.1.1 Maintain existing Jeffreys Bank habitat closed area as a mobile bottom-
TENAING GEAN CIOSUIE ...ttt sttt nnes
2.1.2  Maintain existing Cashes Ledge habitat closed area as a mobile bottom-
TENAING GEAN CIOSUIE ...ttt sr e enes
2.1.3 Maintain existing Western Gulf of Maine habitat closed area as a mobile
DOttOM-tENAING GEAI CIOSUIE ... ittt
2.1.4  Maintain existing Closed Area Il habitat closed area as a mobile bottom-
TENAING GEAI CIOSUIE ...ttt sttt enes
2.1.5 Maintain existing Closed Area | habitat closed areas as mobile bottom-
TENAING GEAI CIOSUIES ... ittt sttt nre e
2.1.6  Maintain existing Nantucket Lightship habitat closed area as a mobile
DOttOM-tENAING GEAI CIOSUIE ... ittt e
2.2 Alternative 2 — Remove or modify existing habitat areas and implement new

habitat ManNageMENT ArEaS...........oiiiiriiiiiiieiee e
2.2.1  Eliminate the existing Western Gulf of Maine habitat area...........c..............
2.2.2  Eliminate the existing Closed Area Il habitat closed area.............cccccceeuenee.
2.2.3  Eliminate the existing Closed Area | habitat closed areas..........c...ccccccvueene..
2.2.4  Eliminate the existing Nantucket Lightship habitat closed area...................

2.2.5 Adjust the boundaries of the exisiting Jeffreys Bank habitat closed area to
create the Jeffreys Bank habitat management area and maintain status as a mobile
DOttomM-teNding gear CIOSUIE.........c.oiiiiiiiieee e

2.2.6  Adjust the boundaries of the Cashes Ledge habitat closed area to create the

Cashes Ledge habitat management area and maintain status as a mobile bottom-
tENAING GEAN CIOSUIE ...ttt ettt sttt re et e e sre e enes
2.2.7  Adjust the boundaries of the WGOM habitat closed area to create the
Jeffreys Ledge habitat management area, and maintain status as a mobile bottom-
tENAING GEAI CIOSUIE ...t
2.2.8  Adjust the boundaries of the WGOM habitat closed area to create the

Stellwagen habitat management area, and maintain status as a mobile bottom-tending

0 [=T: Lol [0SO OSSPSR PRSI

30

2.2.9 Adjust boundaries of the WGOM habitat area to remove only the northwest
corner, and maintain the remaining portion as a mobile bottom-tending gear closure

31

2.2.10 Establish the Ammen Rock Habitat Management Area and close it to all

TISRING QAN TYPES ..o

31

2.2.11 Establish the Fippennies Ledge habitat management area and close it to

mobile DOLOM-TENAING GEAN ......cveeiiiieiee e

31

Updated 01/23/2013 Page 3 of 78



Habitat Management Options and Alternatives
Omnibus Essential Fish Habitat Amendment 2

2.2.12 Establish the Platts Bank habitat management areas and close them to
Mobile DOtOM-tENING GEAN .......eiveeieeie et sre e 32
2.2.13 Establish the Western Georges Shoal habitat management area and
close it to mobile bottom-tending ears..........cccoveieiieve e 32
2.2.14 Establish the Eastern Georges Shoal habitat management area and close
it to mobile bottom-tending gEArS ........ccveiiiieieeie e 32
2.2.15 Establish four habitat management areas west of the Great South
Channel and close them to mobile bottom tending gears .........cccccevvvevveveiiieieciieenn, 32
2.2.16 Establish a single habitat management area west of the Great South
Channel and close it to mobile bottom tending gear.........cccccevveveiceeveeve e 32
2.2.17 Establish two management areas on and around Cox Ledge and close
them to mobile bottom-tending Gear.........cccvive e 33
2.3 Alternative 3 — To be determined; a subset of Alternative 2 options.................. 41
2.4  Additional potential options to minimize adverse effects..........ccccocevcvvieiivernenne 41
2.4.1 Designate the SERA I1/Stellwagen Bank DHRA as a Habitat Management
Area to minimize adverse effects (not a Committee recommendation)..................... 41

2.4.2  Further develop the two Gulf of Maine Deep-Sea Coral Zones as options for
Habitat Management Areas to minimize adverse effects (not a Committee

FECOMMIENUALION).....eitieeietie ittt sttt b et e et be e sbe et e b e sbeeneesneenreas 41
3.0 MANAGEMENT ALTERNATIVES TO DESIGNATE DEDICATED
HABITAT RESEARCH AREAS ... .ot 42
3.1 RESEArCH AQENUA ... .civveeieie et ns 42
3.2 Research area design and implementation..............cccovvevenieniieninie s 46
3.3 Specific DHRAs alternatives under consideration ..............ccocevevveriveresieesinennennns 50
3.3.1 Sanctuary Ecological Research Area Il (Stellwagen Bank DHRA) ............. 52
3.3.2  Closed Area I DHRA ..o 53
3.3.3  Eastern Maine DHRA ..o 54
40 MANAGEMENT ALTERNATIVES RELATED TO MONITORING AND
FRAMEWORKABILITY Lottt 56
4.1 Develop a data collection program related to gear modifications...................... 56
4.2  Make gear modification measures in habitat management areas a frameworkable
2 T [ ) o PR 56
50 PREVIOUSLY CONSIDERED OPTIONS.......cccoiiieieesee e, 57
5.1 Considered and rejected options to minimize the adverse effects of fishing on
B H bbb ee s 57
5.1.1 Considered and rejected Habitat Management Areas............ccccceeerereneniens 57
5.1.1.1  Allow shrimp vessels in existing WGOM habitat closed area ............. 57
5.1.1.2  Adjust the boundaries of the existing Closed Area Il habitat closed area
57
5.1.1.3  Adjust the boundaries of the existing Nantucket Lightship habitat closed
1 (=T SO UP PSP R UPPRPRTPR 57
5.1.1.4  Establish a single large habitat management area in the Great South
Channel (August 2011 version 0f area) .........ccccccvveveiiieieere e 57
5.1.1.5  Extend the boundaries of the Jeffreys Ledge habitat management area to
TNE WEST et 58

Updated 01/23/2013 Page 4 of 78



Habitat Management Options and Alternatives
Omnibus Essential Fish Habitat Amendment 2

5.1.1.6 Establish a habitat management area on Stellwagen that includes Tillies

BaANK e e e e nreens 58
5.1.1.7  Establish a habitat management area on Stellwagen that includes an
EXEENSION 10 TN BAST......eivieiecccee e nreas 58
5.1.1.8  Establish a habitat management area on Stellwagen that includes an
extension to the east in addition to Wildcat Knoll.............ccccooiveiiiiiiicicieee, 58
5.1.1.9  Extend the Jeffreys Ledge habitat management area boundary to include
NEW SCANTUM ...ttt e e be e e anbne e 59
5.1.1.10 Establish a habitat management area on Gloucester Bank-Lower
SEEHWAGEN BANK ...t 59
5.1.2 Considered and rejected gear modification Options............ccceceeveerericriennnnn. 59
5.1.2.1  Roller gear and ground cable restrictions in clusters 1, 3,and 4 .......... 64

5.1.2.2  Maintain the existing Jeffreys Bank habitat closed area boundary but
change management measures to require shortened ground cables on bottom trawls
............................................................................................................... 64
5.1.2.3  Adjust the boundaries of the Jeffreys Bank habitat closed area to create
the Jeffreys Bank habitat management area and require shortened ground cables on
DOTEOM TFAWIS ... 65
51.2.4 Maintain the existing Cashes Ledge habitat closed area boundary but
change management measures to require shortened ground cables on bottom trawls
............................................................................................................... 65
5.1.25  Adjust the boundaries of the Cashes Ledge habitat closed area to create
the Cashes Ledge habitat management area and require shortened ground cables on
DOTEOM TFAWIS ... 65
5.1.2.6  Establish the Fippennies Ledge habitat management area and require
shortened ground cables on bottom trawls...........ccccovveiieie e 65
5.1.2.7  Establish Platts Bank habitat management areas and require shortened
ground cables 0N BOttomM traWIS ..........oooveieiii e 65
5.1.2.8  Adjust the boundaries of the WGOM habitat closed area to create the
Jeffreys Ledge habitat management area, and require shortened ground cables on
DOLEOM TFAWIS ... bbb 65
5.1.29  Adjust the boundaries of the WGOM habitat closed area to create the
Stellwagen habitat management area, and require shortened ground cables on

DOTEOM TFAWIS ..ottt nre s 65
5.1.2.10 Maintain the existing CAI habitat closed area boundaries but change
management measures to require shortened ground cables on bottom trawls........ 65
5.1.2.11 Establish two management areas on Cox Ledge and require shortened
ground cables 0N DOttOM traWIS ..........coveiiiii e 66
5.1.2.12 Establish the East and West Georges Shoal habitat management areas
and require shortened ground cables on bottom trawls ..........cccceeevieiieiieeiesinnnnn, 66
5.1.2.13 Establish the Georges Shoal Large Habitat Management Area and limit
ground cables t0 45 TatNOMS .........ccooiiiiiiii e 66
5.1.2.14  West of the Great South Channel (4 subareas) ............ccccccevvevveviernnenne. 67
5.2 Considered and rejected DHRA OPLIONS .....c.oooveiiiriiniiiiiinieeciee e 69
5.2.1 DHRA options initially considered by ultimately not recommended by the
15 N PP 69

Updated 01/23/2013 Page 5 of 78



Habitat Management Options and Alternatives
Omnibus Essential Fish Habitat Amendment 2

5211 FIPPENNIES LEAGE ....eoiieiie ittt 69
5212  PlAttS BANK ...c.coiiiiecice e 69
5.2.1.3  WIIKINSON BASIN.....ccuiiiiiiiiiieiie st 69
5.2.1.4  JOrdan BaSiN.......cccooeiiiiiiiieieieie s 70
5.2.1.5  Southeast Parts of Georges Bank...........cccccovvveveiinninnininneenese e 70
52.1.6  NantuCKet SNOAIS ........cccociiiiiiiiiiceee e 70
5.2.1.7 Georges Bank CaNYONS.........couiiieiieie et 71
5.2.1.8  FINQBIS.cciiiiiiieiie e see st te ettt et e st e e e re et e e nteeaenreas 71
5.2.1.9  COX LBUGE ..o iieieee ittt 71
5.2.1.10  New YOrK Bight.......ccoovoiiiiieiieececse e 71
5.2.2 DHRA options recommended by the PDT but not approved by the

Committee for futher analySiS.......ccccoveveiieii s 72
5221 JeffreyS BankK .......c.ooooiiiiiiiiee s 72
5.2.2.2  CaSNES LEAYE ....vecveeiieeie ettt 72
5.2.2.3  JEffreYS LEAQE ....oceiieeiiee et e 73
5.2.2.4  Great South Channel and adjacent shoals............ccccccevveiiiieiiceseenee. 73
5.2.2.5 Northern Edge/Georges Shoal ...........cccooiiieiiiiiienie e, 74

6.0 REFERENCES.......oco oottt 75

TABLES
Table 1 — Coordinates for existing habitat areas in degrees, decimal minutes. ................ 21

Table 2 — Coordinates for new or modified habitat areas in degrees, decimal minutes.
Points are in clockwise order starting in the upper right of each polygon.
Updated boundaries for the Chatham Light area have been discussed and are
currently under review by the PDT. The PDT is also working to develop a
single HMA for the Great South Channel instead of the four individual areas

but this work has not been reviewed by the Committee. ........ccccceevvievvenenne. 21
Table 3 — Summary of habitat management options included in Alternative 2. MBTG =
mobile bottom teNdiNG GEAT. ......ccveieeiice e 26
FIGURES
Figure 1 — Before After Control Impact design. .........cccveeiieieiieiienee e 47
Figure 2 — Control IMPACE AESIGN.......ccuiiiiiieiieie e 48
Figure 3 - Schematic of trawl gear (top down view) showing the relative contribution of
doors vs. ground cables vs. sweep to gear width/area swept. Not to scale..... 61
MAPS

Map 1 — Vulnerable areas recommended by the PDT at the Committee’s July 21, 2011
4T3 4o OSSR 15

Updated 01/23/2013 Page 6 of 78



Habitat Management Options and Alternatives
Omnibus Essential Fish Habitat Amendment 2

Map 2 — Habitat management areas recommended by the PDT at the Committee’s August

30, 2011 MEELING. ..cvveiveeieeiecie et te e e e re e e et e e sre e sae e e e sreenne e 16
Map 3 — Habitat management areas recommended by the Committee at their August 30,

2011 MEBTING. ..eeeuveetee ettt st te et b e e bt sreenbe e e e sneenae e 17
Map 4 — Additional habitat management areas in the western Gulf of Maine

recommended by the PDT at their February 7, 2012 meeting. ..........cccccvevnne. 18

Map 5 - Habitat management areas recommended by the Committee at their June 8, 2012
meeting for further development as mobile bottom tending gear closures (most
areas) or as a closure to all fishing (Ammen Rock only). Ammen Rock is not
labled on the map, but is shown in yellow and overlays the Cashes Ledge
modified area shown in royal blue. ... 19

Map 6 — Habitat management areas recommended by the Committee at their June 8, 2012
meeting for further development as gear modification areas with maximum
ground cable length requirements. Differences from the previous map include
the addition of Georges Shoal Large and CAI N and S to the list of areas under
consideration, and the removal of the Ammen Rock area, which is not under
consideration for gear modification MEaSUrES. ........cccccvvereereiiieseereeie e, 20

Map 7 — Alternative 1 — No action habitat management areas. The map showns the
Lydonia and Oceanographer Canyon areas that are in the monkfish plan and
closed to fishing while on a monkfish DAS, but these areas have not received

much discussion in the context 0f OAZ. ... 25
Map 8 — Alternative 2 — Remove or modify existing habitat areas and implement new

habitat ManagemMeNt @reas. ..........ccverererererirere e 28
Map 9 — Jeffreys Bank habitat management areas — current and modified (green). ........ 34

Map 10 — Cashes Ledge modified (blue) and Fippennies Ledge (purple) habitat
management areas. Exisiting habitat and groundfish closures are also shown.
The Ammen Rock area (yellow) is proposed as a closure to all types of fishing
activity. Depth contours are in Meters..........ccovvereriniieriee e 35
Map 11 - Platts Bank habitat management areas are shown in dark green. Edges of
adjacent groundfish closures are also shown. Depth contours are in meters... 36
Map 12 — Jeffreys Ledge and Stellwagen habitat management areas shown in light green
and solid purple. The current WGOM habitat and groundfish areas are also
shown, in addition to the proposed DHRA SERA I1. Depth contours are in
[101C] (=] TP OPPRPI 37
Map 13 — Georges Shoal habitat management areas — eastern area in green, western area
in magenta. The northern portion of the exisiting CAIll groundfish area and the
existing CAIl habitat area are also shown. Depth contours are in meters. ...... 38
Map 14 — Habitat management areas west of the Great South Channel including Chatham
Light, Great Rip, North of Fishing Rip, and North of Davis Bank are shown in
yellow. Portions of Closed Area | and the Nantucket Lightship Closed Area
are outlined in gray (habitat areas) or dotted red (groundfish areas). .............. 39

Map 15 — Cox Ledge habitat management areas are Shown in turquOISe. ..........cccccveeveene 40

Map 16 — Regional framework for DHRA designation, with ecological production units
shaded as shown in the legend. The full list of DHRAs explored by the PDT

Updated 01/23/2013 Page 7 of 78



Habitat Management Options and Alternatives
Omnibus Essential Fish Habitat Amendment 2

and Committee are indicated with a black marker and labeled in italics. The
three recommended areas are outlined in purple. From north to south, these are
the Eastern Maine DHRA, SERA 1l DHRA, and Georges Bank DHRA. ....... 51

Map 17 —SERA T DHRA ... et e e 53

Map 18 — Georges Bank DHRAL. ... 54

Map 19 - LISA cluster that would serve as the basis for a research area offshore of
EASTEIN IMAINE ..eeeeeieeee et nne s 55

Map 20 — Georges Shoal Large habitat management area in light blue. The northern
portion of the existing CAIl groundfish area is shown in dotted red outline, and
the existing CAII habitat area is shown in grey outline. Depth contours are in
L= (=] £ F O P PP 67

Updated 01/23/2013 Page 8 of 78



Habitat Management Options and Alternatives
Omnibus Essential Fish Habitat Amendment 2

1.0Introduction

1.1 Goals and objectives of OA2

The purpose of Omnibus Essential Fish Habitat Amendment 2 (OA2) is meet NMFS’
published guidelines for implementation of the Magnuson-Stevens Act’s EFH provisions.
As an omnibus action, this action is intended to minimize adverse effects from fishing on
EFH across all Council plans. Deep-sea coral-related goals and objectives were moved to
a separate amendment in September 2012. The specific goals and objectives for OA2 are
as follows:

GOALS:

1.

Redefine, refine or update the identification and description of all EFH for those
species of finfish and mollusks managed by the Council, including the
consideration of HAPCs;

2. ldentify, review and update the major fishing activities (MSA and non-MSA) that
may adversely affect the EFH of those species managed by the Council,;

3. Identify, review and update the major non-fishing activities that may adversely
affect the EFH of those species managed by the Council;

4. ldentify and implement mechanisms to protect, conserve, and enhance the EFH of
those species managed by the Council to the extent practicable;

5. Define metrics for achieving the requirements to minimize adverse impacts to the
extent practicable;

6. Integrate and optimize measures to minimize the adverse impacts to EFH across
all Council managed FMPs;

7. Update research and information needs;

8. Review and update prey species information;

9. Enhance groundfish fishery productivity’*

10. Maximize societal net benefits from the groundfish stocks while addressing
current management needs*

OBJECTIVES:

A. ldentify new data sources and assimilate into the process to meet goals (state,
federal and other data sources);

B. Implement review of existing HAPCs and consider modified or additional HAPCs

(Goal 1);

! Goals and objectives indicated with an * were approved October 2012 by Groundfish Committee,
November 2012 by the Council
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Review EFH designations and refine or redefine where appropriate as improved
data and analysis become available (Goal I);
Develop analytical tools for designation of EFH, minimization of adverse
impacts, and monitoring the effectiveness of measures designed to protect habitat
(Goal I, Goal 3 and Goal 5);
Modify fishing methods and create incentives to reduce the impacts on habitat
associated with fishing (Goal 4);
Support restoration and rehabilitation of fish habitat which have already been
degraded (by fishing and non-fishing activities) (Goal 4);
Support creation and development of fish habitat where appropriate and when
increased fishery resources would benefit society (Goal 4);
Develop a strategy for prioritizing habitat protection (Goal 4);
Develop criteria for establishing and implementing dedicated habitat research
areas (Goal 7);
Design a system for monitoring and evaluating the benefits of EFH management
actions including dedicated habitat research areas (Goal 7);
Improved groundfish spawning protection; including protection of localized
spawning contingents or sub-populations of stocks* (Goal 9); including:

- Spawning fidelity

- Conservation of sub-stocks and spawning components

- Prevent extirpation
Improved protection of critical groundfish habitats (Goal 9)*

. Improved refuge for critical life history stages (Goal 9)*

Improved access to both the use and non-use benefits arising from closed area
management across gear types, fisheries, and groups. These benefits may arise
from areas designed to address the other three groundfish closed area objectives
(Goal 10).*
- Not a primary reason for closed areas, but a consideration for spatial
management
- May produce benefits to specific fisheries or ocean users

1.2 Document contents
This document includes four sections, plus references:

Section 2.0: Area-specific habitat management alternatives and component
options (current as of 12/05/12 Habitat Committee meeting)

Section 3.0: Area-specific dedicated habitat research area options (current as of
12/05/12 Habitat Committee meeting)

Section 4.0: Additional alternatives related to monitoring and frameworkability
Section 5.0: Area-specific habitat management options that have been previously
discussed by the Habitat Committee and removed from further consideration
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Options to address groundfish productivity goals and objectives are currently under
development and are not discussed in this document.

1.3 Definitions
The following definitions are used throughout:

e Option refers to a single habitat management area (exisiting, modified, or newly
proposed) and a single associated management measure. For example, “Establish
the Platts Bank habitat management areas and close them to mobile bottom-
tending gear”. The intention is to provide some analysis of options on an
individual basis. This document summarizes adverse effects minimization
options; options designed to achieve groundfish objectives are currently in
development.

e An alternative is a combination of options that would be discussed and analyzed
as a group. For example, the no action alternative would include options to
maintain each of the six existing habitat closed areas.

e A habitat management area (HMA) is a location where habitat management
measures could be implemented. These locations are bounded by specific
coordinates that were developed by the Habitat Committee and Plan Development
Team between July 2011 and June 2012.

e Management measures are the fishing restrictions that could be associated with
new or modified habitat management areas. Individual areas generally have two
different types of measures that might be selected, specifically a mobile bottom
tending gear restriction, where these gear types are prohibited entirely, or a
prohibition on all fishing gears. The latter is only proposed for the Ammen Rock
habitat management area. This area overlaps completely with the Cashes Ledge
HMA and would therefore represent an enhanced protection level for the specific
habitat types on the Ammen Rock pinnacle.

e A dedicated habitat research area (DHRA) is a location that may or may not
overlap with a habitat management area, and is design to allow for one or more
specific research and monitoring objectives to be addressed. DHRASs would be
implemented via separate regulations from the HMAs as they may involve
different boundaries, restrictions on fishing, and timeframes.
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2.0Management alternatives to minimize the adverse effects of fishing
on Essential Fish Habitat

The Magnuson Stevens Fishery Conservation and Management Act states that fishery
management plans must do the following:

“Describe and identify essential fish habitat for the fishery based on the guidelines
established by the Secretary under section 305(b)(1)(A), minimize to the extent
practicable adverse effects on such habitat caused by fishing, and identify other actions
to encourage the conservation and enhancement of such habitat”™

The Secretarial guidelines define ‘adverse’ as a combination of effects on habitat that are
both ‘more than minimal’ and ‘not temporary’ (see EFH final rule for details; a copy is
posted at http://www.nefmc.org/habitat/efhfinalrule.pdf). However, determinations about
what exactly is meant by minimal and temporary, and about what management measures
are practicable, are left to the Council’s discretion.

Habitat management in the region has been area-based for many years. The two existing
Habitat Areas of Particular concern were designated in 1999 via Omnibus EFH
Amendment 1, and six habitat closure areas were implemented via Amendment 13 to the
multispecies FMP.

To foster objective decision making in regards to habitat management across FMPs, the
Council’s Habitat PDT developed the Swept Area Seabed Impact (SASI) approach to
estimating adverse effects. The NEFMC Habitat PDT developed SASI especially for use
in OA2. This document assumes that the reader has a basic understanding of the SASI
approach to evaluating the impacts of fishing on benthic habitats. A brief summary of the
SASI approach is available here:

http://www.nefmc.org/habitat/sasi_info/110624 SASI_Summary v2.pdf. A more
detailed explanation of the SASI approach is available here:
http://www.nefmc.org/habitat/sasi_info/110121 SASI_Document.pdf. Work on SASI
was substantially complete by early 2010, and the primary focus since June 2010 has
been the development of habitat management area options.’

SASI uses a dominant-substrate based definition of habitat, and habitats dominated by
larger substrate grain sizes (i.e. gravels) were found to be more vulnerable to
accumulating adverse effects. The results of the SASI and associated Local Indicators of
Spatial Association (LISA) analyses suggest that the habitats most likely to accumulate
adverse effects of fishing (i.e. the most vulnerable habitats) are clustered together.
Specifically, the LISA analyses used spatial statistics to identify clusters of vulnerable
habitats, specifically showing which of the SASI grid cells had higher or lower than
average vulnerability, and whether they were within higher than average or lower than

2 Recent meeting summaries may also be of interest and are available at
http://www.nefmc.org/habitat/index.html.
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average vulnerability ‘neighborhoods’. This clustering of vulnerable habitats facilitates
spatially-specific management area development.

These clusters were used as a starting point for PDT discussions about which locations to
recommend to the Committee as adverse effects minimization habitat management
areas.® Although clustering of the SASI model vulnerability outputs for all gear types
were evaluated using the LISA analysis, the PDT’s recommendations were based on the
trawl gear SASI outputs. This was because trawl gears represent the bulk of the adverse
effects in the region relative to other gears, in large part because their realized area swept
is an order of magnitude greater than that for all other gear types. Per unit of area swept,
scallop dredge impacts were estimated to be the same as for trawl gears. Fixed gear
(longline, gillnet, and trap) impacts were found to be less adverse than mobile gear
impacts. This is because geological and biological habitat features were estimated to be
less susceptible to damage from fixed gears, and because with more minimal damage,
recovery was estimated to occur more quickly. Hydraulic dredge impacts were also
evaluated using SASI, but this fishery is spatially very localized, and only operates within
certain habitat types. Specifically, areas with larger substrate grain sizes are not fished
with hydraulic dredges.

In June 2011, the PDT evaluated the model outputs, underlying data, and other available
habitat data to move from a set of cluster outputs to a set of ‘vulnerable areas’ (see Map
1). These vulnerable areas were based on both model results and the locations of natural
features including banks, ledges, or gravel-dominated hotspots. This list of areas included
some areas that were based on the LISA clusters and some that were outside the clusters.
Also, some of the coastal LISA cluster areas were not included on the list. The
vulnerable areas were presented to the Committee in July 2011. The area boundaries
identified by the PDT at this time were not intended to be management area boundaries,
rather, the intention was to highlight vulnerable features such as banks and ledges in the
Gulf of Maine, and gravel-dominated hotspots on Georges Bank and to the west of Great
South Channel. Cox Ledge in Southern New England was also highlighted.

Following the July 2011 Committee meeting, the PDT refined the boundaries of some of
these areas (in particular the areas west of the Great South Channel, the gravel-dominated
hotspots on and west of Georges Shoal, and the Jeffreys Ledge area) to produce more
straightforward boundaries that were intended for adoption as management areas (see
Map 2). At this time, the PDT also suggested intermediate options between maintaining
and eliminating the Nanctucket Lightship and Closed Area Il habitat closed areas (again,
see Map 2), although the Committee did not adopt these options for further consideration
at their August 30 meeting (see Map 3).

® The PDT also conducted an Equal Area Permutation analysis, which evaluated the performance of the
existing habitat closures in terms of whether or not they encompassed high vulnerability habitats. Some of
the closures performed well according to this metric, and others relatively poorly.
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In February 2012, the PDT developed some area-based management options for
Stellwagen Bank and the surrounding area, as well as two other locations in the
inshore/western Gulf of Maine, New Scantum and Gloucester Bank-Lower Stellwagen
Bank. The Committee reviewed these options later that month and decided to move
forward with the Stellwagen option for the southern part of the WGOM habitat closure.
The full range of options as initially proposed is shown on Map 4. Details are provided
in the section of this document summarizing previously considered options.

Also at their February 2012 meeting, the Committee asked the PDT to revisit the
boundary options for Platts Bank, Fippennies Ledge, and Cox Ledge, to make them more
discrete. The Committee reviewed these options in April and June 2012 and accepted
them for further analysis at their June meeting in Providence. Also at the June 2012
meeting, the Committee reconsidered a previously rejected option to modify the
boundaries of the Jeffreys Bank habitat area.

Also in June 2012, the Committee reconsidered the use of gear modifications as a
management strategy in various GOM areas, and added ground cable length limit options
for all areas except Ammen Rock (Map 6). At their August and December 2012
meetings, the Committee considered PDT and advisory panel advice about whether or
move forward with these types of options in OA2. Ultimately, the Committee decided not
to move forward with these types of options in OA2, with two exceptions: (1) enhanced
monitoring and data collection to facilitate development of such options in future
management actions, and (2) scallop dredge gear modifications in the context of the
Great South Channel areas, which the PDT is currently investigating. Further
discussionof gear modification options can be found in section 5.1.2.

Aside from gear modifications, the Committee has discussed the closure of specified
habitat areas to particular types of fishing gear. A mobile bottom tending gear restriction,
which includes all types of trawls and dredges, applies to the existing habitat closed
areas, and is proposed as an option for most of the new and modified areas:

Another option under consideration is closure to all types of fishing activity. This
restriction would include all types of bottom tending gear: bottom trawls, dredges,
demersal longlines, sink gillnets, and traps, with the exception of lobster traps, as well as
midwater trawl gear and recreational gear. Although for an equal amount of area swept
fixed gears were estimated to have substantially reduced adverse effects in comparison to
trawls and dredges, for some types of benthic features, habitat impacts due to fixed gear
use could be significant and long lasting (‘adverse’ effects are both ‘more than minimal’
and ‘not temporary’).

Coordinates for the existing and proposed habitat management areas are listed in Table 1
(exisiting areas), Table 2 (new or modified areas). Coordinates for existing areas are
those listed in regulations; coordinates given for new or modified areas reflect the most
recent updates to area boundaries.
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Map 1 - Vulnerable areas recommended by the PDT at the Committee’s July 21, 2011 meeting.
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Map 2 - Habitat management areas recommended by the PDT at the Committee’s August 30, 2011
meeting.
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Map 3 - Habitat management areas recommended by the Committee at their August 30, 2011 meeting.
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Map 4 - Additional habitat management areas in the western Gulf of Maine recommended by the PDT
at their February 7, 2012 meeting.
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Map 5 - Habitat management areas recommended by the Committee at their June 8, 2012 meeting for
further development as mobile bottom tending gear closures (most areas) or as a closure to all fishing
(Ammen Rock only). Ammen Rock is not labled on the map, but is shown in yellow and overlays the
Cashes Ledge modified area shown in royal blue.
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Map 6 — Habitat management areas recommended by the Committee at their June 8, 2012 meeting for
further development as gear modification areas with maximum ground cable length requirements.
Differences from the previous map include the addition of Georges Shoal Large and CAI N and S to the
list of areas under consideration, and the removal of the Ammen Rock area, which is not under
consideration for gear modification measures.
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Table 1 - Coordinates for existing habitat areas in degrees, decimal minutes.
Jeffreys Bank Habitat Closure Area

Point
JB1
JB2
JB3
JB4

Latitude
43° 40’
43° 40’
43° 20’
43° 20’

Longitude
-68° 50’
-68° 40’
-68° 40’
-68° 50’

Western Gulf of Maine Habitat Closure Area

Point

WGM4
WGM1
WGM5
WGM6

Latitude
43° 15’
42° 15’
42° 15’
43° 15’

Longitude
-70° 15’
-70° 15’
-70° 00’
-70° 15

Closed Area | Habitat Closure Area N

Point
ci1
Cl4
CIH1
CIH2

Latitude
41° 30’
41° 30’
41° 26’
41° 04’

Longitude
-69° 23’
-68° 30’
-68° 30
-69° 01’

Nantucket Lightship Habitat Closure Area

Point
NLH1
NLH2
NLH3
NLH4
NLH5

Latitude
41° 10’
41° 10’
40° 50’
40° 20’
40° 20’

Longitude
-70° 00’
-69° 50’
-69° 30’
-69° 30’
-70° 00’

Cashes Ledge Habitat Closure Area

Point
CLH1
CLH2
CLH3
CLH4

Latitude
43° 01’
43° 01’
42° 45’
42° 45’

Longitude
-69° 03’
-68° 52’
-68° 52’
-69° 03’

Closed Area Il Habitat Closure Area

Point
ClIH1
ClIH2
CIIH3
ClIH4
CIIH5
ClIH6

Latitude
42° 10
42° 10
42° 00’
42° 00’
41° 50’
41° 50’

Longitude
-67° 20’
-67°09.3’
-67° 0.5’
-67° 10’
-67°10’
-67° 20’

Closed Area | Habitat Closure Area S

Point
CIH3
CIH4
C13
ClI2

Latitude
40° 55’
40° 58’
40° 45’
40° 45’

Longitude
-68° 53’
-68° 30’
-68° 30’
-68° 45’

Table 2 - Coordinates for new or modified habitat areas in degrees, decimal minutes. Points are in
clockwise order starting in the upper right of each polygon. Updated boundaries for the Chatham Light
area have been discussed and are currently under review by the PDT. The PDT is also working to
develop a single HMA for the Great South Channel instead of the four individual areas but this work has
not been reviewed by the Committee.

Ammen Rock Habitat Management Area

Point
1

2
3
4

Latitude
42°55.5’
42°52.5
42°52.5
42° 55.5’

Longitude
-68°57.0°
-68° 55.0'
-68°57.0°
-68° 59.0’

Platts Bank: Habitat Management Area 1

Point
1
2
3

Latitude

43°13.00
43°10.5
43°10.5

Updated 01/23/2013

Longitude
-69° 37.5’
-69° 37.5’
-69° 42.5’

Modified Cashes Ledge Habitat Management Area

Point Latitude Longitude
1 43°01.0° 69° 00.0’
2 43° 01.0¢ 68°52.0'
3 42°45.0° 68°52.0'
4 42°45.0 69° 00.0
Platts Bank: Habitat Management Area 2
Point Latitude Longitude
1 43°10.5 -69° 32.0°
2 43°07.5 -69° 32.0°
3 43°07.5 -69° 37.5’
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43°13.0°

-69° 42.5’

Point
1

2
3
4

Latitude
42°50.0
42°44.0
42°44.0
42°50.0

Longitude
-69° 17.0'
-69° 14.0'
-69° 18.0
-69° 21.0°

Jeffreys Ledge Habitat Management Area

Point

ONOOULhA, WN B

Latitude
43°13.0
42°44.4
42° 444
42°55.0'
42° 55.0°
43°09.0°
43°09.0
43°13.0

Georges Shoal (three areas)

Western Georges Shoal Area

Point
1

2
3
4

Latitude
41° 58.848’
41°34.0
41° 34.0
41°51.0°

Large Georges Shoal Area

Point
1

2
3
4

Latitude

42°08.0
41°34.00
41°34.0°
41°51.0°

Longitude
-70° 00.0’
-70° 00.0’
-70° 15.0°
-70° 15.0
-70° 08.0’
-70° 08.0
-70° 05.0°
-70° 05.0°

Longitude
-67° 40.0°
-67° 40.0°
-67°57.0°
-67°57.0°

Longitude
-67° 20.0°
-67° 20.0°
-67°57.0¢
-67°57.0¢

Great South Channel (four areas)

Great South Channel Area 1 — Chatham Light

Point
1

2
3
4

Great South Channel Area 3 — N of Fishing Rip

Point
1

2
3
4

Latitude
41°45.00
41°37.00
41°37.0°
41° 45.0'

Latitude
41° 15.00
41° 06.0
41° 06.0
41°15.00

Longitude
-69° 42.0¢
-69° 42.0¢
-69° 51.0°
-69° 51.0°

Longitude
-69° 14.0¢
-69° 14.0’
-69° 27.0¢
-69° 27.0¢

Cox Ledge Habitat Management Area 1

Point

Latitude

Updated 01/23/2013

Longitude

4

43°10.5

-69° 37.5’

Modified Jeffreys Bank Habitat Management Area

Point
1

2
3
4

Latitude
43° 371’
43° 20’
43° 20
43° 371’

Longitude
-68° 37’
-68° 37’
-68° 55’
-68° 55’

Stellwagen Habitat Management Area

Point

Uk WN B

Eastern Georges Shoal Area

Point
1

2
3
4

Latitude

42°38.0
42°31.0
42°31.00
42°15.0
42°15.0
42°38.0

Latitude
42°08.0°
41° 48.00
41° 48.0°
42°0.23’

Longitude
-70° 07.0¢
-70° 07.0°
-70° 02.0
-70° 02.0
-70° 15.0
-70° 15.0°

Longitude
-67° 20.0°
-67° 20.0°
-67°29.0
-67°37.0°

Great South Channel Area 2 — Great Rip

Point
1

2
3
4

Latitude
41°34.00
41°21.00
41°21.00
41° 34.0

Longitude
-69° 24.0¢
-69° 24.0¢
-69° 43.0’
-69° 43.0’

Great South Channel Area 4 — N of Davis Bank

Point
1

2
3
4

Latitude
41°20.00
41°04.0
41° 04.0
41°20.0

Longitude
-69° 38.0’
-69° 38.0’
-69° 45.0’
-69° 45.0’

Cox Ledge Habitat Management Area 2

Point

Latitude

Longitude
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1 41° 05.0° -71° 03.0° 1 41°12.0° -70° 55.0°
2 41° 00.0 -71° 03.0¢ 2 41°07.5 -70° 55.0°
3 41° 00.0 -71° 14.0° 3 40° 07.5 -71° 01.0¢
4 41° 05.0° -71°14.0° 4 41°12.0° -71° 01.0°

2.1 Alternative 1 — No Action HMASs

The No Action Alternative would maintain the following mobile bottom tending gear
habitat closures: Jeffreys Bank, Cashes Ledge, Western Gulf of Maine, Closed Area I,
Closed Area I, and Nantucket Lightship. Lydonia Canyon and Oceanographer Canyon
EFH closures in the monkfish plan would also be maintained, although they have not
been discussed much in an adverse effects minimization context. It may be more useful
to reconsider their boundaries in the context of deep-sea coral protection zone
designations. The areas are shown on Map 7.

Individual options that are a part of this alternative are as follows:

2.1.1 Maintain existing Jeffreys Bank habitat closed area as a mobile bottom-
tending gear closure

This option would maintain the current mobile, bottom tending gear habitat closure in the
multispecies and scallop FMPs.

2.1.2 Maintain existing Cashes Ledge habitat closed area as a mobile bottom-
tending gear closure

This option would maintain the current mobile bottom tending gear habitat closure on
Cashes Ledge in the multispecies and scallop FMPs.

2.1.3 Maintain existing Western Gulf of Maine habitat closed area as a mobile
bottom-tending gear closure

This option would maintain the WGOM habitat closed area in both the multispecies and
scallop FMPs.

2.1.4 Maintain existing Closed Area Il habitat closed area as a mobile bottom-
tending gear closure

This option would maintain the CAII habitat closed area in both the multispecies and
scallop FMPs.

2.1.5 Maintain existing Closed Area | habitat closed areas as mobile bottom-
tending gear closures

This option would maintain the CAl habitat closed area in both the multispecies and
scallop FMPs.
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2.1.6 Maintain existing Nantucket Lightship habitat closed area as a mobile
bottom-tending gear closure

This option would maintain the NLCA habitat closed area in both the multispecies and
scallop FMPs.
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Map 7 - Alternative 1 — No action habitat management areas. The map showns the Lydonia and

Oceanographer Canyon areas that are in the monkfish plan and closed to fishing while on a monkfish
DAS, but these areas have not received much discussion in the context of OA2.
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2.2 Alternative 2 — Remove or modify existing habitat areas and implement
new habitat management areas
Alternative 2 would eliminate some of the existing habitat closures, modify others to

create updated habitat management areas, and create some new habitat management areas
(Table 3). The gear closure options included in this alternative are shown on Map 8.

Table 3 — Summary of habitat management options included in Alternative 2. MBTG = mobile bottom

tending gear.

Location Area Action Subareas, if Notes
applicable
Jeffreys Bank | Existing Jeffreys | Modify boundaries but | None

Bank keep as a MBTG

Modified closure None Designed to encompass

Jeffreys Bank shallower habitats
(<100 m)

Cashes Ledge | Existing Cashes | Modify boundaries but | None

Ledge keep as a MBTG

Modified closure None Smaller area designed

Cashes Ledge to encompass
shallower habitats
(<100 m)

Ammen Rock Close to all fishing None Subset of both the
existing and the
modified Cashes Ledge
habitat areas

Fippennies Fippennies Create new area, None Subset of the existing
Ledge Ledge MBTG closure Cashes Ledge
groundfish closed area
Platts Bank Platts Bank Create new areas, Platts Bank 1, Both areas would be
MBTG closure Platts Bank 2 implemented under
this alternative
Western Gulf | Existing Modify boundaries to None Another option would
of Maine Western Gulf of | create Jeffreys Ledge be remove just the

Maine habitat and Stellwagen areas northwestern corner of

closure but keep as a MBTG the WGOM area

Jeffreys Ledge closure None

Stellwagen None

Closed Area Existing Closed | Remove None Would be removed
Il Area Il habitat under this alternative
closure
Georges Western Create new area, None Both GS areas would be
Shoal Georges Shoal MBTG closure implemented under
Georges Eastern Create new area, None this alternative
Shoal Georges Shoal MBTG closure
Closed Area | | Existing Closed Remove North and South
Area | habitat
closure
West of West of Great Create new areas, Chatham Light, All four areas would be
Great South South Channel MBTG closure Great Rip, North implemented under
Channel of Davis Bank, this alternative

North of Fishing
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Location Area Action Subareas, if Notes
applicable
Rip
Nantucket Existing Remove None
Lightship Nantucket
Lightship
habitat closure
Cox Ledge Cox Ledge Create new areas, Cox Ledge (1), 19 Both subareas would
MBTG closure Fathom Bank (2) be implemented under
this alternative
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Map 8 — Alternative 2 — Remove or modify existing habitat areas and implement new habitat
management areas.
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Individual options that are a part of this alternative are as follows:

2.2.1 Eliminate the existing Western Gulf of Maine habitat area

This option would eliminate the WGOM habitat closed area from the multispecies and
scallop FMPs. Other options listed below would designate portions of this area as the
Jeffreys Ledge and Stellwagen habitat management areas.

2.2.2 Eliminate the existing Closed Area Il habitat closed area

This option would eliminate the CAII habitat closed area from both the multispecies and
scallop FMPs.

2.2.3 Eliminate the existing Closed Area | habitat closed areas

This option would eliminate the CAI habitat closed area from both the multispecies and
scallop FMPs. Note that the CAI habitat closed area is comprised of two non-contiguous
areas, CAI-N and CAI-S, and that this option would eliminate both areas.

2.2.4 Eliminate the existing Nantucket Lightship habitat closed area

This option would eliminate the NLCA habitat closed area from both the multispecies
and scallop FMPs.

2.2.5 Adjust the boundaries of the exisiting Jeffreys Bank habitat closed area to
create the Jeffreys Bank habitat management area and maintain status as a
mobile bottom-tending gear closure

This option would change the boundaries of the current Jeffreys Bank habitat closure, and
close the updated area to mobile bottom tending gear. The current management area
encompasses both shallower hard-bottom habitats on the bank (southern portion) and
deeper, muddy habitats (northern portion). The modification would change the
boundaries to focus on just the southern portion, with an expansion of the area to the east
and to the west to incorporate the portion of Jeffreys Bank shallower than approximately
100 m. Note that the Habitat Committee has not proposed complete removal of the
Jeffreys Bank habitat area, only modification.

During June 2011, the PDT developed a list of areas likely to accumulate adverse effects
to EFH (i.e. “vulnerable areas’). Areas were indentified using the generic trawl gear
SASI/LISA cluster analysis and other extra-SASI information. The area in and around
Jeffreys Bank clustered in the LISA analysis, and Jeffreys Bank contains gravel habitats
vulnerable to fishing gear impacts. In July 2011, the PDT recommended that the
Committee consider management options to minimize adverse effects in these areas. One
of the vulnerable areas discussed was Jeffreys Bank. The PDT recommended modifying
the existing Jeffreys Bank habitat closure to better encompass likely hard bottom (i.e.
boulder) habitats. Specifically, they recommended area encompassed the portion of the
bank shallower than 100 m. While the advisory panel recommended continued
consideration of both the current and modified Jeffreys Bank areas, at their July and
August meetings, the Committee discussed both areas and recommended keeping the
current closure and moving the modified area to the list of considered but rejected
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options. In June 2012, the Committee reconsidered and adopted this option for further
analysis. See Map 9.

2.2.6 Adjust the boundaries of the Cashes Ledge habitat closed area to create the
Cashes Ledge habitat management area and maintain status as a mobile
bottom-tending gear closure

This option would changes the boundaries of the current Cashes Ledge habitat closure,
moving the western boundary to 69° W longitude. The area would remain closed to
mobile bottom tending gear. The PDT recommended keeping the current Cashes Ledge
habitat closed area at the July 21, 2011 Committee meeting. The PDT then
recommended at the August 30, 2011 Committee meeting to modify the Cashes Ledge
habitat closed area western boundary by moving it to 69° W longitude. This
recommendation was based on feedback from industry members who attended the
August 15, 2011 PDT meeting. The PDT discussed that most of the hard-bottom,
shallower habitats on Cashes Ledge are included in the modified, smaller area, including
all features shallower than 100 meters. The PDT discussed that these are the most
important habitats types on Cashes Ledge to protect from the adverse effects of fishing.
The Committee agreed to include the modified area as an option for Cashes Ledge. As
above for Jeffreys Bank, the Committee has not proposed complete removal of the
Cashes Ledge habitat area, only modification. See Map 10.

2.2.7 Adjust the boundaries of the WGOM habitat closed area to create the
Jeffreys Ledge habitat management area, and maintain status as a mobile
bottom-tending gear closure

This option would adjust the boundaries of the current WGOM habitat closed area to
create a habitat management area on Jeffreys Ledge, and then maintain that area as a
mobile bottom tending gear closure. See Map 12.

2.2.8 Adjust the boundaries of the WGOM habitat closed area to create the
Stellwagen habitat management area, and maintain status as a mobile
bottom-tending gear closure

This option would adjust the boundaries of the current WGOM habitat closed area to
create a habitat management area focused on the eastern portion of Stellwagen Bank, and
then maintain that area as a mobile bottom tending gear closure. The eastern boundary
extends only to the edge of the multibeam sampling area discussed below, not to the
current habitat closure boundary, because the existence of vulnerable habitat types is best
documented in the areas sampled with multibeam.

The Stellwagen HMA was designed to encompass areas with high-intensity backscatter
values, which represent coarse sand, gravelly sand, sandy gravel, gravel (including
boulder ridges and piles of boulders), and bedrock outcrops (Valentine et al 2005a*). The

* Valentine, P.C., T.S. Unger, and J.L. Baker. 2005a. Backscatter Intensity and Sun-Illluminated Sea Floor
Topography in the Stellwagen Bank National Marine Sanctuary Region. USGS Scientific Investigations
Map 2840-C. http://woodshole.er.usgs.gov/pubs/sim2840/
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boulder ridges were identified using various types of information including topographic
and backscatter data, terrain ruggedness index values, and thousands of video and
photographic stations (Valentine et al 2005b°). Some of the boulder ridges are quite
large, with the largest tens of meters wide and hundreds of meters long, with a maximum
height of 18 m (Valentine et al 2005b). The ridges are composed of cobbles and boulders
inspersed with voids, and harbor an array of attached organisms as well as various fish
species (Valentine et al 2005b). The SASI vulnerability assessment indicates that cobble
and boulder-dominated habitats and their associated geological and biological features
have relatively high susceptibility to fishing gear impacts and relatively slow recovery.
Defining a habitat management area in this location and restricting the operation of
mobile bottom-tending gears within it would be expected to reduce the accumulation of
adverse effects in these particularly vulnerable habitats. See Map 12.

2.2.9 Adjust boundaries of the WGOM habitat area to remove only the northwest
corner, and maintain the remaining portion as a mobile bottom-tending gear
closure

This option would adjust the boundaries of the existing WGOM habitat closed area to
remove the northwestern portion (the same area eliminated by the creation of the Jeffreys
Ledge HMA). This portion of the WGOM closure is deeper and dominated by mud
substrates, in comparision with the sand and gravel substrates on Jeffreys Ledge and on
and east of Stellwagen Bank. Prior to implementation of the WGOM habitat closure,
which restricts mobile bottom tending gear, including shrimp trawls, seasonal shrimp
fishing occurred in this location. This option is an alternative to the Jeffreys Ledge
and Stellwagen areas described above as it completely contains both of the HMAs.

2.2.10 Establish the Ammen Rock Habitat Management Area and close it to all
fishing gear types

This option would establish the Ammen Rock Habitat Management Area and close it to
all types of fishing gear that can be managed by the Council. At the August 2011
Committee meeting, the PDT recommended additional restrictions on Ammen Rock,
within Cashes Ledge. The Committee agreed to consider additional restrictions on
Ammen Rock. See Map 10.

2.2.11 Establish the Fippennies Ledge habitat management area and close it to
mobile bottom-tending gear

This option would establish a new habitat management area on Fippennies Ledge, and
close the area to mobile bottom tending gear. Note that this area is currently closed to
this gear type, but that this is due to its status as a part of the Cashes Ledge groundfish
mortality closure, not because of any habitat management designation. At the July 2011
Committee meeting, the PDT recommended establishing a habitat management area on
Fippennies Ledge. The Committee agreed to consider Fippennies Ledge as an option for

®Valentine, P.C., L.A. Scully, S.J. Fuller. 2005b. Distribution of boulder ridges and bedrock outcrops in
the Stellwagen Bank National Marine Sanctuary Region. USGS Scientific Investigations Map 2840-F.
http://woodshole.er.usgs.gov/pubs/sim2840/
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minimizing adverse impacts from fishing by instructing the PDT to consider gear
restrictions, including no gear restrictions, in this area. In June 2012, the Committee
modified a larger potential management area based on encompassing the entirety of the
ledge to the 100m contour to focus on the core shallow portions of the bank. The
objective was to protect a representative array of substrate and habitat types while
allowing fishing activity along the edges of the ledge. See Map 10.

2.2.12 Establish the Platts Bank habitat management areas and close them to
mobile bottom-tending gear

This option would establish a new habitat management area on Platts Bank consisting of
two sub-areas, and close it to mobile bottom-tending gear. At the July 2011 Committee
meeting, the PDT recommended establishing a habitat management area on Platts Bank.
The Committee agreed to consider Platts Bank as an option for minimizing adverse
impacts from fishing. In June 2012, the Committee modified a larger potential
management area based on encompassing the entirety of the bank to the 100m contour to
focus on two shallow portions of the bank. The objective was to protect a representative
array of substrate and habitat types while allowing fishing activity along the edges of the
bank. See Map 11.

2.2.13 Establish the Western Georges Shoal habitat management area and close it
to mobile bottom-tending gears

This option would create a habitat management area west of Georges Shoal and close the
area to mobile bottom-tending gears. See Map 13.

2.2.14 Establish the Eastern Georges Shoal habitat management area and close it to
mobile bottom-tending gears

This option would create a habitat management area on and immediately west of Georges
Shoal, encompassing portions of the two easternmost vulnerable areas presented to the
Committee in on July 21, 2011, and close the area to mobile bottom-tending gears. See
Map 13.

2.2.15 Establish four habitat management areas west of the Great South Channel
and close them to mobile bottom tending gears

This option would create habitat management areas in one or more of the four sub-areas
west of the Great South Channel, and close the area(s) to mobile bottom tending gear.
See Map 14. Updated boundaries for the Chatham Light area are in development by the
PDT.

2.2.16 Establish a single habitat management area west of the Great South Channel
and close it to mobile bottom tending gear

This option is under development by the PDT; various areas will be presented to the
Committee at their next meeting.
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2.2.17 Establish two management areas on and around Cox Ledge and close them
to mobile bottom-tending gear

This option would establish two habitat management areas, Cox Ledge 1 (Cox Ledge)
and Cox Ledge 2 (19 Fathom Bank), and close the areas to mobile bottom-tending gear.
See Map 15.
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Map 9 - Jeffreys Bank habitat management areas — current and modified (green).
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Map 10 — Cashes Ledge modified (blue) and Fippennies Ledge (purple) habitat management areas.

Exisiting habitat and groundfish closures are also shown. The Ammen Rock area (yellow) is proposed as
a closure to all types of fishing activity. Depth contours are in meters.
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Map 11 — Platts Bank habitat management areas are shown in dark green. Edges of adjacent groundfish
closures are also shown. Depth contours are in meters.
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Map 12 - Jeffreys Ledge and Stellwagen habitat management areas shown in light green and solid

purple. The current WGOM habitat and groundfish areas are also shown, in addition to the proposed
DHRA SERA Il. Depth contours are in meters.
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Map 13 — Georges Shoal habitat management areas — eastern area in green, western area in magenta.

The northern portion of the exisiting CAll groundfish area and the existing CAll habitat area are also
shown. Depth contours are in meters.
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Map 14 — Habitat management areas west of the Great South Channel including Chatham Light, Great
Rip, North of Fishing Rip, and North of Davis Bank are shown in yellow. Portions of Closed Area | and
the Nantucket Lightship Closed Area are outlined in gray (habitat areas) or dotted red (groundfish
areas).
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Map 15 — Cox Ledge habitat management areas are shown in turquoise.
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2.3 Alternative 3 — To be determined; a subset of Alternative 2 options

This alternative would consist of a subset of the options from Alternative 2. The options
to be included would be decided upon following initial analysis and public hearings.
Final analysis of this alternative including a cumulative effects analysis of the combined
options would occur after the alternative is drafted.

2.4 Additional potential options to minimize adverse effects

The following areas have been discussed in the context of adverse effects minimization
but have not been recommended by the Habitat Committee as Habitat Management
Areas.

2.4.1 Designate the SERA I11/Stellwagen Bank DHRA as a Habitat Management
Area to minimize adverse effects (not a Committee recommendation)

Some members of industry have expressed support for the SERA Il DHRA in the
southwestern Gulf of Maine contingent upon this area beign the only management/closed
area in the western Gulf of Maine. This issue was raised briefly at the December 2012
Committee meeting but did not receive detailed discussion. The area is described in the
DHRA section of the document and is shown on Map 17. It overlaps fully with the
Stellwagen Habitat Management Area and partially with the southern portion of the
Jeffreys Ledge Habitat Management Area.

2.4.2 Further develop the two Gulf of Maine Deep-Sea Coral Zones as options for
Habitat Management Areas to minimize adverse effects (not a Committee
recommendation)

The coral alternatives were approved by the Council for analysis in April 2012, but in
September 2012 they were separated from the EFH amendment into a separate
management action. For their December 2012 meeting, the PDT prepared a memo
briefing the Committee on the idea of converting the two GOM coral areas into habitat
management areas, but the memo was not discussed due to lack of time. The memo is
available on the Council webpage with the Dec 4, 2012 Habitat Committee documents.

The two areas are in Western Jordan Basin, where four relatively small sub-areas have
been proposed as deep-sea coral zones, and southwest of Mt. Desert Rock, where a single
relatively small area has also been proposed as a deep-sea coral zone. The Mt. Desert
Rock area is adjacent to the Eastern Maine Dedicated Habitat Research Area described in
section 3.3.3.
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3.0Management alternatives to designate Dedicated Habitat Research
Areas

The Habitat PDT has been tasked with evaluating how to redesign habitat closures in the
Northwest Atlantic to minimize adverse effects to essential fish habitat (EFH) to the
extent practicable as part of EFH Omnibus Amendment 2. To date, existing knowledge
from the region as well as from across the world has been used to develop general
ecological assumptions about designating EFH as well as produce specific management
measures to minimize adverse effects.

In order to better inform managers about trade-offs associated with minimization of
adverse effects, the PDT developed the Swept Area Seabed Impact (SASI) approach,
including a spatial model combining habitat maps, habitat vulnerability estimates, and
fishing effort data. This approach was intended to aid in identifying areas throughout the
region that are most vulnerable to each type of commercial fishing gear. While a clear
step beyond previous efforts, the model rests on a set of general assumptions that are not
necessarily equally applicable in all habitats and in all sub-regions. There is a clear need
to test these assumptions and to improve the utility of the model with empirical studies
from across the region. Further, there is a critical need to improve our understanding of
the linkages between habitat and the productivity of managed species (and their prey) in
order to better target management and conservation actions.

One approach to address information needs is to designate Dedicated Habitat Research
Areas (DHRAS) in concert with Habitat Management Areas. These DHRAS would be the
focus of research activities to provide information to managers, improve understanding of
the ecological effects of fishing across a range of habitats, and ultimately improve model
forecasts and inform future habitat management. An important aspect about DHRAS is
that they would allow coordinated research and build upon past studies and baselines.
The current ad hoc nature of fish habitat and gear effects research has minimized
potential synergies and potentially reduced the amount of information of use to managers.

This section of the document:

e Outlines a research agenda for DHRAS
e Discusses DHRA design and implementation issues

e Recommends specific DHRA alternatives

3.1 Research agenda

The PDT has identified and the Habitat Comittee has approved a set of priority research
questions that the DHRASs should address. Identifying the questions is a critical first step
in designing research areas in appropriate habitats with a statistically valid range
treatments. The questions are based on four broad focus areas: gear impacts, habitat
recovery, natural disturbance, and productivity.

e Impacts: These questions address the differential susceptibility and recovery of
habitats by gear type, and gear contact with the seabed.
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e Recovery: These questions focus on recovery models, patch size effects, and
effort-response issues.

e Natural disturbance: These questions address the difference between natural and
fishing disturbance.

e Productivity: These questions address productivity by habitat type.

Gear impacts

How do different types of bottom tending fishing gear (e.g., trawl nets, dredges,
hook and line, traps, gillnets, longlines) affect the susceptibility and recovery of
physical and biological characteristics of seabed habitat, and how do these impacts
collectively influence key elements of habitat includng spatial complexity, functional
groups, community state, and recovery rates and dynamics?

In order to study the impact of different fishing gears and variable intensities of fishing
on biological and geologic characteristics of habitat, it is necessary to design
management experiments. The potential redesign of the existing closures in the region
provides an ideal opportunity to examine this question because the existing habitat
closures most likely approach habitat undisturbed by fishing impacts in the region. Thus,
allowing prescriptive fishing efforts inside a portion of these closures and comparing
effects to undisturbed control areas will provide insight into how each gear type impacts
the susceptibility and recovery of habitat features. In order to design ideal habitat impact
studies, it is important to have adequate replication of areas, in other words, a number of
areas that can be studied simultaneously to understand variation in processes across space
and time. This will require characterization of key habitat components in order to
identify sub-areas that are appropriate to incorporate into a study design. Having a
number of areas available for study also allows for a before-after-control-impact (BACI)
design, which is important in order to prove with high statistical power that any particular
effect is due to fishing activity, rather than other sources of habitat disturbance (e.g.
storms).

Each DHRA would therefore ideally include: (1) previously closed areas that are opened
to fishing under controlled circumstances, (2) previously open areas that close to fishing
(3) previously open areas that remain open, and (4) previously closed areas that remain
closed. This design will allow researchers to study both susceptibility to specific fishing
activities and recovery dynamics when fishing disturbance is removed.

These questions aim in part to address some key assumptions in the SASI model and
outstanding questions about habitat impacts:

e How accurate are the susceptibility and recovery scores for biological and
geological components derived in the SASI model?

e How accurate are the assumptions in SASI model about the cumulative
impacts of each gear type (e.g. multiple passes)?
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e Has SASI correctly identified the most vulnerable habitats?
e Are the differences in magnitude of impact among gear types correct?

e Have we significantly over- or under-estimated the impacts of particular gear
types?

Are our estimates of gear contact with the bottom accurate? Can we develop trawl
gear that minimizes contact on the bottom, thereby reducing the potential for gear
impacts?

SASI ‘rewards’ fishing gear types that have less contact with the seabed by assigning a
lower contact index value to those gear types. This results in lower area swept estimates
that enter the model in each time step and thus lower estimates of adverse effects that
result from that type of fishing. For example, imagine two vessels fishing with the same
size trawl and doors but one fishes with a raised footrope sweep and the other fishes with
a rockhopper sweep. While the contact of the doors and ground cables are assumed to be
similar for both types of gear, seabed contact of the sweep was assumed to be much
lower for the raised footrope gear. Thus, if the vessels fish for the same amount of
time/distance in the same area, the adverse effects associated with the raised footrope are
estimated to be less by the model.

Clearly, this example is an oversimplification, and different types of fish occur on
different habitats with varying vulnerability to fishing gear. However, if contact indices
can be better specified, SASI provides a way to estimate the magnitude reduction in
adverse effects to EFH that would be associated with substitution of reduced impact gears
for those gears currently in use. Further research in this subject area could also improve
estimates of fixed gear seabed contact, which are presently highly uncertain.

Evaluting gear contact with the seabed and developing lower impact gears will require
gear technology scientists to work with fishermen.

Habitat Recovery

What recovery models (e.g., sucessional vs multiple-stable states) are operant in the
region and how resilient are seafloor habitats to disturbance? In other words, how
do seafloor habitats recover, and are there thresholds after which habitats have
achieved an alternate state and are no longer capable of recovering to their previous
undisturbed condition?

This critical question addresses our underlying assumptions about fishing effects. We
often assume that seafloor communities recover in a successional manner; i.e., if we stop
the impacts, the habitat recovers to a previously unimpacted state. Although we know
this happens in some areas, there are research results that suggest that other community
models are at play in other areas. In terms of measuring ‘success’ of management
measures intended to promote habitat recovery, it is important to be able to distinguish
between habitats that have experienced some recovery but require more time to achieve
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full recovery, v.s. habitats that have experience some recovery, but look different
ecologically than they did prior to disturbance. Habitats that have recovered to a
different state than they were in originally may nonetheless provide similar functional
value for managed and ecosystem component species.

Do "'small* fishing-caused disturbances surrounded by unimpacted habitat recover
more quickly and exhibit greater resilience in contrast to "'large™ fishing-caused
disturbances embedded with small unimpacted patches?

In other words, how does the size of a habitat management area vs. the intensity of
fishing influence habitat recovery and resilience®? Answers to this question relate directly
to understanding how management strategies focused on maximizing CPUE relate to
habitat impacts.

When a particular area is fished for the first time vs. subsequent efforts, are these
impacts equal per unit effort? Or, is the first pass over an area much more
detrimental? Conversely, is there a tipping point beyond which the habitat is no
longer capable of recovering?

Answers to this question can help define management strategies for the region. If first
pass impacts are most critical in some habitat types, there is a stronger argument for
setting areas aside entirely in order to protect habitats from damage. If long-term,
cumulative effects are the bigger issue, than the management strategy might be different,
and be aimed at controlling but not eliminating fishing in vulnerable habitats. This
question will require setting up research areas in the closures and controlling the level of
fishing allowed in each to examine the impacts of the first versus subsequent units of
effort on the susceptibility and recovery of key habitat components.

Natural Disturbance

In the absence of fishing, what are the dynamics of natural disturbance (e.g., major
storm events) on seafloor habitat (especially biological components) across five
major grain size classes (mud, sand, coarse sand-granule, pebble-cobble, boulder)
and across oceanographic regimes? In areas where natural disturbance is high, are
signals of the impacts of fishing masked?

This requires reference areas closed to all fishing, and spatially replicated within each
major oceanographic setting (Gulf of Maine, Georges Bank, Southern New England,
Southern Mid-Atlantic). We need to know what seafloor habitat and communities look
like in the absence of any fishing impacts in order to evaluate the role of natural
disturbance combined with fishing effects.

Productivity

® see Auster and Langton 1999 for a discussion of this issue
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How does the productivity of managed species (and prey species) vary across habitat
types nested within the range of oceanographic and regional settings? And how does
this productivity change when habitats are impacted by fishing gear? Do durable
mobile bottom tending gear closures increase fish production? Why are highly
productive areas (e.g. Stellwagen Bank) so productive?

This is probably the most important habitat-related question from a fisheries management
standpoint. This question extends beyond the current modeling capacity of SASI, but
addresses a key limitation of SASI, specifically that it only addresses impacts to habitat
and assumes that all habitat is EFH. Integrating SASI-derived habitat vulnerability with a
better understanding of which habitats influence the productivity of managed species will
greatly enhance management efforts. Without this integrated effort, management actions
based solely on reducing impacts may actually focus efforts on habitats that are more
vulnerable but less important as EFH.

A gradient of impacts to particular habitat types, focused in impact treatment areas,
allows assessment of variation in the role of habitat in population responses. In other
words, comparisons of fished to unfished areas will reveal how fished species respond to
changes in biological and geological components of habitat. Addressing these questions
requires a comparision between closed areas that are opened vs. closed areas that remain
closed.

3.2 Research area design and implementation

Dedicated Habitat Research Areas would be a new type of management area designation
for the Council, so there are a number of design and implementation elements to think
through.

Area design

A particular habitat research area will contain a mix of control and treatment sub-areas as
appropriate to address specific research questions. The size and shape of each sub-area
will depend on the spatial arrangement of habitat types, energy regimes, and locations
that are appropriate for different types of fishing activities. Overall size will depend on
decisions regarding DHRA design and goals. Assessing the effects of habitat impacts on
fish productivity will require larger areas because of movement patterns of fishes (as
compared to evaluations of how fishing effects seafloor habitats alone). The size of
DHRA treatments for gear impact studies will depend on how many gear types and
replicates need to be nested within each. Note that recovery is in part affected by the size
of the impacted area and how it is nested within unimpacted habitat.

A before-after control-impact (BACI) design was recommended as the ideal. This type
of design requires an area that is currently closed for the before treatments, as well as an
area that would be newly designated for management for the after treatments (Figure 1).
Sequential closing of parts of the open to closed ‘recovery’ area could address temporal
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effects on recovery trajectories. In practice, none of the three DHRAs identified conform
to this design.

Figure 1 — Before After Control Impact design.
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A BACI design could produce results that:

o Will separate the effects of fishing from environmental variability and species
interactions.

e Address effects of timing (season) and size (spatial footprint) of impacts.
Address the potential for multiple states of recovery

o Identify the effects of particular types of gear and levels of effort on habitats in
multiple states of recovery.

o Determine how fish production is affected by seafloor habitats in multiple states
and different trajectories of recovery.

A control-impact design has more limited utility, but was recommended in cases where
an existing closed area is to remain closed, and there is no desire to manage fishing or
research activities outside of the existing area. Alternatively, this could apply to an area
where currently there is no management for habitat purposes to constitute a ‘before’
treatment. This design would include a closed/closed closure control treatment and a
closed/open susceptibility treatment. Areas that are currently open would not be affected.
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Figure 2 — Control impact design
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A control-impact design will:

e Limit all comparisons of recovery to the single state existing within the current
closed areas

e Address effects of timing (season) and size (spatial footprint) of impacts
Identify the effects of particular types of gear and levels of effort

e Determine how fish production is affected by seafloor habitats

The control-impact approach would fail to take advantage of a unique opportunity to
advance our knowledge of the potential benefits of closed areas (recovery dynamics, gear
specific impacts and relationships to fish productivity).

The three DHRAS suggested in the sections that follow would be CI designs. The
PDT recommends that the Council not specify treatments distributions within a
particular DHRA at the time of DHRA designation, but rather, that the location of
study sites and treatments should be determined by researchers using the DHRA.
The Northeast Regional Office, and possibly Stellwagen Bank National Marine
Sanctuary in the case of the SERA 11 area, would assist with oversight and
coordination.

Fishing impact treatments

Another consideration related to DHRA design is how fishing impacts treatments will be
implemented. There are at least three approaches that could be taken, including general
closure of research areas with all impact treatments as research fishing, general closure of
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research areas with impacts coming from some kind of limited access fishery, or open
fishery access in research areas. The Committee recommended research fishing, and
the PDT concurs with this recommendation. Specifically, fishing effort would be
contracted for specifically by project scientists to occur in certain areas using
specific gears.

Potential benefits of this approach include the ability to ensure that effort occurs in the
locations desired and at the magnitude desired. Lower administrative costs at the front
end because specification of levels of fishing activity is left to the researchers, however
would require some specifications as to where particular treatments and types of fishing
could occur in advance, given that different scientists might be involved in various
projects in a single area. Requires researchers to invest the greatest amount of resources
in designing the fishing impact.

Potential costs are that it might be hard to generate effort that is of sufficient magnitude
to replicate a commercial fishery impacts. There might be gaps in impacts if funding is
limited, which could be an issue in long-term impacts studies. Also, researchers would
need to figure out how to fund the activities and whether the fish could be landed and if
so they would need to come out of the fishery’s overall allocation, or if vessels would
need to agree to use DAS or quota to cover the trips.

Fishing restrictions

Two of the suggested DHRAs overlap with existing habitat and groundfish closures,
another does not. It is likely that at least some types of fishing restrictions would need to
be implemented in order for the area to function as a DHRA. It would make sense to
implement such fishing restrictions via the regulations associated with the DHRA
designation, even if there is continued overlap with a habitat or groundfish management
area at the conclusion of the OA2 process. The most likely type of fishing restrictions that
would facililiate and area’s use as a DHRA would be mobile bottom tending gear
restrictions, but restrictions on other types of gear might be necessary to achieve a true
reference area in the DHRA.

Oversight and coordination

It will be important for the Council to understand how the DHRAs are being used, and it
will also be important for researchers to be able to coordinate amongst themselves in
terms of sharing information and understanding where research treatment sites are
located so that there are no conflicts. Coordination and oversight will probably need to
happen at the Council level on an ongoing basis, perhaps via the Research Steering
Committee. NERO, and in the case of the SERA 1l DHRA, SBNMS, should also be
involved with coordination and oversight. The Council may wish to request that
researchers obtain letters of acknowledgement before conducting research in a DHRA.

DHRA reevaluation/sunset provisions
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At their December 2012 meeting, the Committee recommended that a DHRA be
removed after three years if no research has been initiated. Previously, the PDT had
recommended a review after a minimum of 5 years to assess progress towards meeting
general and site specific goals, revision of goals based on lessons learned, adverse
impacts to the fishery, and future status of the DHRA.

Removal would be accomplished via rulemaking or some kind of notice, and would be
coordinated by the Northeast Regional Office. In order to avoid the need for a plan
amendment to accomplish DHRA removal, should it become necessary, the Council will
need to specify in the Omnibus Amendment the criteria that should be used by NMFS to
evaluate whether research has been initiated. The PDT is drafting a list of criteria that
could be included in the amendment.

3.3 Specific DHRAs alternatives under consideration

The PDT proposed a regional approach to DHRA designation that would ideally involve
multiple areas per region to provide for replication and strengthen the conclusions drawn
from the work. The four regions of interest are the “Ecological Production Units”
identified by the Northeast Fishery Science Center’s Ecosystem Assessment Program,
specifically the Eastern Gulf of Maine/Scotian Shelf, Gulf of Maine, Georges
Bank/Southern New England, and Southern New England/Mid-Atlantic Bight.

Multiple potential DHRA locations were identified in the Gulf of Maine. Most of these
coincide with existing and/or proposed management areas. These included habitat
management areas to minimize the adverse effects of fishing on EFH within Jeffreys
Bank, Cashes Ledge, Fippennies Ledge, Platts Bank, Jeffreys Ledge, and Stellwagen
Bank. Another area of potential interest as a DHRA is Jordan Basin, where four
locations have been identified as potential deep-sea coral zones. Wilkinson Basin was
also identified as an area of interest, although there are no habitat management areas
proposed for that location. Multiple potential DHRAS were also identified in the Georges
Bank/Southern New England area. These included areas that coincide with existing
habitat and/or groundfish closed areas (Northern Edge/Georges Shoal, Southeast Parts,
Great South Channel, Nantucket Shoals) as well as the Georges Bank submarine canyons.
A research area near Closed Area | was suggested by a habitat advisor. Finally, the PDT
identified areas in the Southern New England/Mid-Atlantic Bight region that might be
appropriate as DHRAs. These areas include two nearby sites, the Fingers and Cox
Ledge, as well as the New York Bight region.

The regions and individual areas are depicted on Map 16. The Committee and PDT
discussed building DHRA designations on existing and proposed habitat management
areas, and many of the areas below are consistent with that approach. Ultimately, the
Committee recommended three areas, one at the boundary of the Scotian Shelf/Gulf
of Maine regions (Eastern Maine DHRA), one in the Gulf of Maine (SERA 11
DHRA), and one on Georges Bank (Georges Bank DHRA).
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Map 16 — Regional framework for DHRA designation, with ecological production units shaded as shown
in the legend. The full list of DHRAs explored by the PDT and Committee are indicated with a black
marker and labeled in italics. The three recommended areas are outlined in purple. From north to
south, these are the Eastern Maine DHRA, SERA 1l DHRA, and Georges Bank DHRA.
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3.3.1 Sanctuary Ecological Research Area Il (Stellwagen Bank DHRA)

Stellwagen Bank is relatively shallow near the Massachusetts coast, with minimum
depths less than 20 m. Depth increases across the bank to the northwest, with the flat
bank top at between 80-90 m. In some locations, the bank edges are very steep, in other
areas the slope is shallower. The top of the bank contains large swaths of granule-pebble
habitat, with areas of sand, cobble, boulder ridges, and rock outcrops. Northwest of the
bank there is an area with very complex topography, and water depths change rapidly
from as shallow as 70 m to as deep as 170 m. This area consists of boulder ridges and
rock outcrops interspersed with deep mud-dominated habitats. Another topographically
complex area lies to the east of the bank. Similar areas of boulder ridges and rock
outcrops interspersed with deep muds are expected, but the substrates in this area have
not been as well mapped as areas to the west. As expected based on the range of depths,
Stellwagen Bank contains a mix of both high and low energy habitats.

Due to its close proximity to shore, wide variety of habitat types and marine species, and
designation as a National Marine Sanctuary, there are numerous studies of the bank’s
geology and ecology. USGS has mapped the area with multibeam acoustics (Valentine et
al 2005a) and identified boulder ridges using various types of information including
topographic and backscatter data, terrain ruggedness index values, and thousands of
video and photographic stations (Valentine et al 2005b). Some of the boulder ridges are
quite large, with the largest tens of meters wide and hundreds of meters long, with a
maximum height of 18 m (Valentine et al 2005b). The ridges are composed of cobbles
and boulders inspersed with voids, and harbor an array of attached organisms as well as
various fish species (Valentine et al 2005b). Benthic habitats have been mapped using
video (SMAST) and still still camera transect survey, HabCam (Howland et al. 2006).
HabCam transect coverage varies, and while there are no published map products this
data set and other field efforts establish baseline conditions. Tamsett et al. (2010)
quantifies the dynamics of hard substratum communities in relation to closure status as
well as bottom type since closure in 1998. Nenadovic (2009) does the same for soft
substratum communities. Analysis of data through 2010 and synthesis of these results are
in process. Other studies include Auster et al. 1996, Auster et al. 1998, Auster 2001,
Grannis 2005, Kropp et al. 2000, Lindholm and Auster 2003, Lindholm et al. 2001, and
Lindholm et al. 2007.

A control-impact style DHRA is recommended on Stellwagen Bank based on the SERA
Il boundaries. This is consistent with the Habitat Committee’s recommendation to
constrain a research area in this location to be within existing/proposed habitat
management areas. The specific area boundaries were recommended by an ad-hoc
working group of interested parties that are involved with SBNMS.
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Map 17 — SERA Il DHRA

3.3.2 Closed Area | DHRA

ideo survey data with substrate, scallop, and epifaunal information are available. A
specific survey was conducted in 2011 with 60 randomly distributed stations inside the
CAl access area, and 60 stations outside. A control-impact area is recommended that
would focus on scallop productivity research rather than gear impacts. This area was
suggested by the scallop industry and approved by the Committee for futher analysis in
December 2012.
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Map 18 — Georges Bank DHRA.

3.3.3 Eastern Maine DHRA

At their December 2012 meeting, the Committee asked the PDT to develop an option for
a DHRA within the boundaries of the northeastern most LISA cluster (Map 19).
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Through the Penobscot East Resource Center, industry members in eastern Maine have
expressed interest in some type of management for an area off of the Maine Coast, and
has specifically referenced the Swept Area Seabed Impact model trawl LISA cluster that
extends from offshore of Mt. Desert Island southeast down the coast to Isle au Haut Bay.
The intent of the motion was to have the PDT design a research area based on this cluster,
in collaboration with PERC. It was discussed that aside from lobster trapping, that there
is relatively little fishing effort in this area in comparison to historical effort.

Map 19 - LISA cluster that would serve as the basis for a research area offshore of Eastern Maine
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4.0Management alternatives related to monitoring and
frameworkability

4.1 Develop a data collection program related to gear modifications

At their December 4 meeting, the Committee recommended that for all proposed habitat
management areas open to bottom-tending mobile gear fishing at the conclusion of the
OAZ2 process, a data collection program specific to evaluating bottom-tending mobile
gear modifications be implemented. The data collection program should include
documented characteristics of existing gear — i.e. cable length, door design, sweep design,
etc. Experiments investigating change in seabed impact and catch using various ground
cable lengths would be given high research priority.

The Committee also recommended that the advisors and PDT be tasked with developing
a set of specific questions related to the use of gear modifications for conservation of
habitat, including a comprehensive list of gear characteristics, methods for collecting
such information, and catch data necessary to make useful comparisons across gear types.

The goal here was to implement a data collection program first and then develop
measures in a later action. The maker of the motion specified that it would be useful to
separate out gears configured for specific applications in the data — e.g. separator trawls,
raised footrope trawls, and also to identify use of low impact gear types such as semi-
pelagic trawl doors and wire/rope ground cables. Some of this information is collected
via the observer program.

4.2 Make gear modification measures in habitat management areas a
frameworkable action

At their December 2012 meeting, the Committee recommended an alternative that would
specify that gear modification options within habitat management areas could be
implemented via framework action vs. requiring a full FMP amendment.
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5.0Previously considered options

5.1 Considered and rejected options to minimize the adverse effects of
fishing on EFH

5.1.1 Considered and rejected Habitat Management Areas

5.1.1.1 Allow shrimp vessels in existing WGOM habitat closed area

This option was proposed via a Committee motion made in January 2011. The PDT
discussed the issue of shrimp trawling in the WGOM habitat closed area during June
2011, and recommended modifying the closure to focus more on Jeffreys Ledge, thereby
removing the northwestern part of the closure. This northwestern corner includes deeper
mud shrimp habitats, so adopting the Jeffreys Ledge option would create flexibility for
the shrimp fishery without having to exempt shrimp trawls entirely from any habitat
closure in that area. Based on a Committee motion in July 2011, an option was added to
that would keep the WGOM closure intact, with the exception of the northwest corner,
which would be eliminated.

5.1.1.2 Adjust the boundaries of the existing Closed Area Il habitat closed area

There is currently a status quo option and a removal option for the CAll habitat closed
area. In August 2011 the PDT discussed an intermediate option that would have
modified the current CAII habitat closed area by shifting the southern boundary north.
This area, referred to as the Northern Edge habitat area, was recommended by the PDT at
the August 30, 2011 Committee meeting as a closure to all fishing gear. The Committee
did not recommend the area for further analysis.

5.1.1.3 Adjust the boundaries of the existing Nantucket Lightship habitat closed area

Similar to the above option in CAll, this option would have adjusted the boundaries of
the current NLCA habitat closed area to form the Nantucket Shoals habitat area, and kept
the area closed to mobile bottom tending gear. Specifically, the Nantucket Shoals area
would be the portion of the NLCA habitat area that lies outside the NLCA groundfish
closure. The PDT recommended this option in August 2011, but the Committee did not
recommend the area for further analysis.

5.1.1.4 Establish a single large habitat management area in the Great South Channel
(August 2011 version of area)
The Great South Channel is one of the areas where grid cells highly vulnerable to trawl
gear clustered in the SASI LISA analysis. This area contains a relatively large amount of
gravel seabed, which is vulnerable to the adverse effects of fishing. Vulnerable habitat
areas were identified in the Great South Channel based on the locations of gravel-
dominated hotspots as identified by Harris and Stokesbury 2010, which analyzed the
distribution of sediments on Georges Bank based on video survey data. These areas are
currently open to fishing. This option would have defined a single large area that
encompassed all of the gravel-dominated hotspots, and either made the area a trawl
ground cable modified area, or closed it to mobile bottom tending gear. At their August
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2011 meeting, the Committee did not recommend this area for further analysis, and
recommended instead some combination of the smaller GSC areas.

In December 2012 the Committee revisted this issue and asked the PDT to develop a
single HMA for the GSC that has similar conservation value to the four individual
areas.

5.1.1.5 Extend the boundaries of the Jeffreys Ledge habitat management area to the west

This option would have extended the Jeffreys Ledge area further west (Map 4). Similar
habitat types are found on the portion of the ledge within the exisiting WGOM habitat
closure and outside the existing closure to the southwest towards Cape Ann,
Massachusetts. The Committee did not recommend further consideration of this option
during their August 2011 meeting.

5.1.1.6  Establish a habitat management area on Stellwagen that includes Tillies Bank

This option would have included all of the area covered by the Stellwagen HMA, plus an
extension to encompass Tillies Bank (Map 4). Tillies Bank is a relatively small area,
approximately 3 miles long north to south and 1.5 miles wide east to west, that lies
outside the current WGOM habitat closed area. Tillies Bank is densely covered by
boulder ridges and has high intensity multibeam backscatter values, which indicates the
presence of habitat types that have relatively high susceptibility to fishing gear impacts.

5.1.1.7 Establish a habitat management area on Stellwagen that includes an extension to
the east
This option would have included all of the area covered by the Stellwagen HMA, plus an
extension to the eastern boundary of the current WGOM habitat closed area (Map 4).
The additional area represents the eastern edge of Stellwagen Bank, and slopes relatively
steeply from west to east. Substrates in the additional area are not particularly well
sampled relative to the top of Stellwagen Bank, but based on the data assembled for the
SASI substrate model, in the northern part of this extension, there appears to be a
transition from sand and gravel in the shallower areas to mud in the deeper waters. The
southern part of this extension contains a small unmapped bank and part of a partially
mapped bank, both of which are highly likely to contain boulder ridge habitats.

5.1.1.8 Establish a habitat management area on Stellwagen that includes an extension to
the east in addition to Wildcat Knoll

This option would have included all of the area covered by the Stellwagen HMA, plus the
eastern extension, plus an extension to cover Wildcat Knoll (Map 4). Wildcat Knoll is
roughly similar in size to Tillies Bank, at about 5 miles long north to south and 2.5 miles
wide east to west. It lies outside the WGOM habitat closure but inside the WGOM
groundfish closure, so it is currently not fished by gear capable of catching groundfish.
Although not included in the multibeam area or well characterized in the SASI sediment
model, Wildcat Knoll is known to contain boulder ridge habitats that are similar to those
found on Tilles and Stellwagen Banks (P. Auster, personal communication). These
features also occur on the other small banks that lie southwest of Wildcat Knoll.
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5.1.1.9 Extend the Jeffreys Ledge habitat management area boundary to include New
Scantum
New Scantum is a peninsula-shaped extension of Jeffreys Ledge that lies immediately to
the west of the WGOM habitat closure (Map 4). New habitat data for the area were
collected during a recent August 2011 cruise aboard the EPA’s R/V Bold. The data were
collected and processed using the same techniques as the SMAST video survey. An
updated substrate coverage was created by aggregating data from the previous SASI
substrate model (SMAST video, usSSEABED grab samples) with the new data and
constructing a new grid using the same Voronoi tessellation techniques employed during
SASI model development. The previous SASI substrate coverage showed an area
dominated by ganule-pebble and sand, but the new coverage indicates that the area
contains the full range of substrate types: mud, sand, granule-pebble, cobble, and boulder.

This updated substrate map is consistent with the previously available substrate map for
the northern portion of Jeffreys Ledge, and is also consistent with the multibeam map and
associated boulder ridge data for the southern part of Jeffreys Ledge that extends further
west towards Cape Ann, Massachusetts. As noted above, the SASI vulnerability
assessment indicates that cobble and boulder-dominated habitats and their associated
geological and biological features have relatively high susceptibility to fishing gear
impacts and relatively slow recovery. Thus, the area was recommended as a habitat
management area designed to minimize the adverse effects of fishing on EFH.

5.1.1.10 Establish a habitat management area on Gloucester Bank-Lower Stellwagen Bank

Gloucester Bank lies just offshore of the 3nm state-federal boundary, southeast of Cape
Ann, Massachusetts. The bank and associated similar banks extend southeastward to
Lower Stellwagen Bank and are very densely covered by boulder ridge habitats.
Between the shallower hard-bottom habitats with boulder ridges there are deeper muddy
areas. The SASI vulnerability assessment indicates that cobble and boulder-dominated
habitats and their associated geological and biological features have relatively high
susceptibility to fishing gear impacts and relatively slow recovery. Thus, the area was
recommended as a habitat management area designed to minimize the adverse effects of
fishing on EFH.

5.1.2 Considered and rejected gear modification options

A major premise of the Swept Area Seabed Impact (SASI) approach is that the overall
magnitude of the adverse effects of fishing on habitat is related to the total amount of
contact between fishing gear and the seabed. Thus, if fishing can be done in such a way
as to minimize seabed contact, it will help to reduce the magnitude of adverse effects.
There are a few different ways to minimize seabed contact: reduce the overall amount of
fishing, fish in areas with higher catch per unit effort (CPUE), such that the same amount
of fish can be caught with less fishing time, and thus less seabed contact, or use gear
types that have less seabed contact.

An overall reduction in fishing as a means to minimize area swept and thus adverse

effects on EFH is likely not practicable. Managing fisheries to generate high CPUE is
not particularly straightforward, and designing such programs goes well beyond the scope
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of the Omnibus EFH Amendment 2 (OA2), as many factors interact to produce the
spatial patterns of fishing and associated catch rates that we observe. This leaves
management options to reduce gear contact with the seabed. This could take the form of
wholesale gear substitutions (e.g. requiring longlines instead of trawls, etc.), or gear
modifications (e.g. raised footrope trawls, semi-pelagic trawl doors, etc.)

OA2 considered one specific gear modification strategy: setting maximum ground cable
lengths for trawl gear within specified habitat management areas. Limiting ground cable
length would be expected to reduce the linear effective width of the gear and thereby the
area swept and associated seabed impacts. However, this ignores effects on catchability
of the target species. If capping ground cable length reduces catchability, this could lead
to longer tows. In order to predict how the amount and distribution of area swept might
change, the relationship between ground cable length, catchability, and other factors
needs to be better understood. If such relationships cannot be determined empirically,
assumptions will need to be made so that impacts to both habitat and managed species
can be predicted.

Ground cables are defined as wire ropes extending along the seabed between the trawl
doors and the bridles or net; for the purpose of herding fish and increasing the area of
seabed fished (swept) by the trawl gear. Ground cable diameter can be increased be
passing the wires through rubber disks (cookies) or rollers; this modification is designed
to assist passage of the ground cables over the seabed.

Ground cables are typically constructed from steel wire rope (twisted), often with small
diameter rubber disks (cookies) compressed together along the entire cable length
(Error! Reference source not found.). There are some reports that a few fishermen use
chain as an alternative to wire rope. Cable diameter ranges from %16 inch to % inch, with
1% to 3 inch diameter cookies (2 inch to 2 */5 inch cookies are commonly used).

Ground cable length varies between boats and typically is 30-80 ftm (55-146 m) although
some larger boats may use up to 120 ftm (219 m). Generally, longer lengths are used on
smooth seabeds, when the risk of hooking up on obstacles is small, and/or when targeting
flatfish. Inshore boats (which also tend to be smaller) tend to use shorter ground cables
(30 — 50 ftm, 55-91 m) so they can maneuver the trawl gear around rocky outcrops and
other obstructions that can catch or damage the gear.

Some fishermen do not vary ground cable length much under different circumstances as
it affects the herding angle of the cables and catch rates. Others have been known to add
or remove substantial lengths to their ground cables; however it is not known if this is a
regular or infrequent activity, or the circumstances that result in such a change. It
appears that there is little variation in cable/cookie composition when targeting
groundfish, although a small number of fishermen may change ground cables when
changing nets.

In comparison with the sweep and the doors, ground cables are the longest element of
bottom trawl gear and thus they contribute the greatest proportion of area swept for a
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given fishing event (Figure 3 shows the relative contribution of each gear element to the
effective width of the gear). Thus, shortening their length and/or reducing their contact
with the seabed provides a mechanism to reduce gear width.

Figure 3 - Schematic of trawl gear (top down view) showing the relative contribution of doors vs.
ground cables vs. sweep to gear width/area swept. Not to scale.
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Given some straightforward assumptions about angle of attack, and holding all else
constant, it is relatively simple to estimate the reductions in linear effective gear width
that could result from shortened cable lengths, and to then use these reduced area swept
estimates in the SASI model to estimate changes in adverse effects within the location of
the gear restrictions. However, in order to understand if there is a net benefit for use of
these types of gear modifications to minimize total area swept, other information would
need to be incorporated into the analysis, such as:

e What is the cable length/catchability trade-off for target species?

o If catchability is reduced with shortened cables, how does tow
length/duration increase to compensate? Would gear modifications lead to
a net increase or decrease in area swept, and thus EFH adverse effects,
within restricted areas because of the trade-off between CPUE and ground
cable length?

0 How does this relationship vary by species?

0 What other changes might be made to the way the gear is rigged or fished
to allow fishermen to compensate for reduced ground cable lengths?

e What will the distribution of effort look like after gear restrictions are
implemented?

0 What degree of reduction in catchability will lead a vessel to simply fish
elsewhere, rather than within the restricted ground cable area? Will
shortened cable lengths actually reduce the use of trawl gear in those
habitats we are targeting for conservation?

o Can target species within the ground cable area be targeted using other
gear types instead?
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e Are frequent changes in cable length practical?

o0 Are there ground cable length reductions that have relatively insignificant
effects on catchability, such that fishermen use these nets in all fishing
areas?

o0 Is having multiple ground cable length limits in multiple areas too
complicated?

0 How many nets are fishermen willing to carry?

0 What is the effect of area size on the practicability of ground cable length
limit measures?

e What is the specific objective of ground cable modification measures, and
how does that influence the recommended cable length by area?

0 Require a ground cable that is so short such that there is a strong
disincentive to use trawl gear in the area at all?

0 Require a ground cable that is moderately short such that there is a strong
disincentive to fish in the area, unless the target species is highly
abundant?

0 Require a ground cable length that eliminates use of ‘unnecessarily long’
ground cables but has little impact on catchability and thus on fishing
behavior?

Looking more holistically at fishing across a full suite of managed and unmanaged areas,
reductions in either the amount of fishing effort or the catch rates inside a ground cable
area could lead to increased fishing effort in other locations. The size and direction of
changes in adverse effect estimates can be calculated using applications of the SASI
model, but only if effort allocation is well understood. However, the effect of ground
cable modifications on species catchability, limitations across the gradient of habitat
complexity, and thus fishermen profits and effort allocation, is not well understood. Any
gear modification impact analysis, including its general effectiveness in terms of adverse
effect mitigation, will necessitate assumptions regarding the relationship between
catchability and ground cable length, and there is little data known for our region on
which to base these assumptions.

Past changes to fishing gears have been authorized following extensive field trials of the
new gear type to determine how target and non-target species catches are affected. There
is one good example of ground cable changes made in the North Pacific where habitat
protection was one of the primary management objectives. Scientists and fishermen in
the Bering Sea have examined the habitat and bycatch related benefits and costs to
industry of ground cable changes (Rose et al. 2009, Rose et al. 2010). The wire ground
cables (called sweeps in the North Pacific) were raised off the seabed by adding cookies
of various sizes at various spacing intervals. They examined changes in the catch of
target and incidental species and found that seafloor contact could be reduced with
relatively low associated losses in catch. As of 2011, Bering Sea flatfish trawlers must
use the reduced contact gear. Similar experiments in the Northeast would provide the
knowledge necessary to fully gauge the net effect of gear modifications on EFH.

Updated 01/23/2013 Page 62 of 78



Habitat Management Options and Alternatives
Omnibus Essential Fish Habitat Amendment 2

Steps in impacts analysis:

1. Calculate reduction in linear effective width associated with reduced ground cable
length. Assumptions — everyone uses maximum length? Angle/geometry is the
same before/after change?

2. Estimate catchability and use this value to predict changes in tow length (time and
distance). Assumptions — catchability changes — should this vary by species and
area?

3. Estimate how effort will be redistributed:

a. Assumptions: For areas that are currently open, will all trips still occur
but with the changes outlined in steps 1 and 2? Or will some effort be
displaced to other areas? Are these other areas lower vulnerability?

b. Assumptions: For areas that are not currently open, but become gear
modification areas, how much effort will occur there? Will this effort be
redistributed from somewhere else? Is the somewhere else lower
vulnerability?

4. Compare resulting area swept and realized adverse effects with and without gear
modifications

5. Determine whether the difference is “significant” and how to communicate the
degree of uncertainty in the results

In the context of minimizing adverse effects, gear modification requirements were first
considered by the Habitat Committee at their June 2010 meeting, within the LISA’
clusters in the Gulf of Maine (GOM), on Georges Bank (GB), and in Southern New
England (SNE). The Committee reiterated their desire for analysis of both ground cable
and roller gear restrictions in GOM clusters 1, 3, and 4 at their October 2010 meeting. At
their October 2010 meeting, the Committee agreed to provide some recommendations to
the PDT about an appropriate range of options for ground cable lengths, but at the current
time, specific length options need further development by the PDT and Committee.

During their June 2011 meeting, the PDT reviewed the LISA cluster results and other
non-SASI information, and recommended a range of vulnerable areas to the Committee
as candidate areas for adverse effects minimization measures. At their July 2011
meeting, the Committee recommended analyzing mobile bottom tending gear closures
and ground cable restrictions in potential management areas designed to encompass
gravel hotspots identified by the PDT on and west of Georges Shoal. Also at that
meeting, they recommended analysis of ground cable length restrictions in lieu of the
current mobile bottom tending gear closure in the existing Closed Area | habitat areas.
Specifically, the ground cable options would set a maximum total ground cable length for
trawl vessels operating in a particular spatial area.

" Local Indicators of Spatial Association analysis of Swept Area Seabed Impact model outputs
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At their August 2011 meeting, the PDT recommended ground cable length restrictions
only in a large area on Georges Shoal and in a large area combining four separate gravel
hotspots west of the Great South Channel. At their August 2011 meeting, the Committee
recommended analyzing ground cable restrictions for three areas on and west of Georges
Shoal (Georges Shoal Large, as recommended by the PDT for this purpose, Georges
Shoal East area developed at the meeting, and a Georges Shoal West area combining the
two westernmost gravel hotspots). The Committee also recommended ground cable
restrictions be analyzed for the four Great South Channel areas individually, and a single
Cox Ledge area, and reiterated their support for the analysis of the existing CAIl habitat
areas as ground cable modification areas.

At their June 2012 meeting, the Habitat Committee added a ground cable length limit
option for all of the GOM areas, with the exception of the Ammen Rock subsection of the
Cashes Ledge area. These include the new and modified areas on Jeffreys Bank, Cashes
Ledge, Fippennies Ledge, Platts Bank, Jeffreys Ledge, and Stellwagen, and the existing
WGOM, Jeffreys Bank, and Cashes Ledge habitat closures.

At their August 2012 meeting, the PDT discussed that given the many assumptions
necessary when analyzing ground cable modifications, the results of the analysis may
ultimately be inconclusive in terms of whether such options will actually reduce the
adverse effects of fishing on EFH. They recommended that the Committee consider
removing the options from consideration. At their meeting later in the month, the
Committee discussed the issue and decided to ask the Advisory Panel to work with the
PDT to determine whether to recommend continued development of such options, and if
S0, to identify an appropriate maximum ground cable length for each area.

The PDT and Advisory Panel met in October 2012 to discuss this issue and a series of
specific options were recommended to the Committee in December 2012. Most of these
were developed by the AP. For other areas, no options were developed by the AP. With
the exception of enhanced data collection related to gear modifications, and consideration
of scallop dredge modifications in the context of the Great South Channel areas, the
Committee did not move any of the recommended options forward for analysis.

5.1.2.1 Roller gear and ground cable restrictions in clusters 1, 3, and 4

Gear restrictions for areas in the GOM were discussed in June 2010 and again in October
2010. The PDT analyzed data associated with each of the clusters and did not
recommend any further development of management measures for clusters 1 and 4 (south
of Mount Desert Island Cluster, Cape Neddick Cluster). The PDT recommended
focusing management efforts just on the central, shallower portion of cluster 3 that covers
Platts Bank. However, the PDT did not recommend gear restrictions in this area, but
instead recommended a mobile bottom-tending gear closure.

5.1.2.2 Maintain the existing Jeffreys Bank habitat closed area boundary but change
management measures to require shortened ground cables on bottom trawls

Added as an option by the Committee in June 2012. The AP did not recommend a gear
modification option for this area.
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5.1.2.3 Adjust the boundaries of the Jeffreys Bank habitat closed area to create the
Jeffreys Bank habitat management area and require shortened ground cables on
bottom trawls

Added as an option by the Committee in June 2012. The AP did not recommend a gear

modification option for this area.

5.1.2.4 Maintain the existing Cashes Ledge habitat closed area boundary but change

management measures to require shortened ground cables on bottom trawls
Added as an option by the Committee in June 2012. The AP did not recommend a gear
modification option for this area.

5.1.25 Adjust the boundaries of the Cashes Ledge habitat closed area to create the
Cashes Ledge habitat management area and require shortened ground cables on
bottom trawls

Added as an option by the Committee in June 2012. The AP did not recommend a gear

modification option for this area.

5.1.2.6  Establish the Fippennies Ledge habitat management area and require shortened
ground cables on bottom trawls

Added as an option by the Committee in June 2012. The AP did not recommend a gear

modification option for this area.

5.1.2.7 Establish Platts Bank habitat management areas and require shortened ground
cables on bottom trawls

Added as an option by the Committee in June 2012. The AP did not recommend a gear

modification option for this area.

5.1.2.8  Adjust the boundaries of the WGOM habitat closed area to create the Jeffreys
Ledge habitat management area, and require shortened ground cables on bottom
trawls

Added as an option by the Committee in June 2012. The AP did not recommend a gear

modification option for this area.

5.1.2.9 Adjust the boundaries of the WGOM habitat closed area to create the Stellwagen

habitat management area, and require shortened ground cables on bottom trawls
Added as an option by the Committee in June 2012. The AP did not recommend a gear
modification option for this area.

5.1.2.10 Maintain the existing CAl habitat closed area boundaries but change

management measures to require shortened ground cables on bottom trawls
The current Closed Area | habitat closed area was added to the list of areas under
consideration as gear modification areas in August 2011. The AP did not recommend a
gear modification option for this area.
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5.1.2.11 Establish two management areas on Cox Ledge and require shortened ground
cables on bottom trawls

Added as an option by the Committee in June 2012. The AP did not recommend a gear

modification option for this area.

5.1.2.12 Establish the East and West Georges Shoal habitat management areas and
require shortened ground cables on bottom trawls
Georges Shoal West encompasses most of the shoal itself, and other shoal areas to the
west. Georges Shoal east is north and east of Georges Shoal, with the eastern boundary
of the area running along the existing CAIl boundary. All three areas were added to the
list of areas under consideration as gear modification areas in August 2011. The AP did
not recommend a gear modification option for this area, but focused on the Georges
Shoal Large HMA instead (see below).

5.1.2.13 Establish the Georges Shoal Large Habitat Management Area and limit ground
cables to 45 fathoms

The Georges Shoal Large Habitat Management Area (Map 20) is currently open to

fishing with trawl gears. It lies west of the existing Closed Area Il habitat and groundfish

closed areas and covers an area of 934 mi? (2,420 km?, 70 nm?). Smaller subsets of this

larger area were defined as the Georges Shoal East and West HMAs. The large area was

only proposed as a candidate for gear modifications to trawl ground cables.

The advisory panel suggested the following management option:
e Configuration: A maximum ground cable length cap for this area of 45 fathoms

per side, along with a requirement that the ground cables be equipped with
elevating disks 20 cm in diameter spaced at 5 fathom intervals.

e Data collection and implementation schedule: A data collection program would
go into effect in year 1, and the gear modification would go into effect in year 2,
with an evaluation of the program occurring after year 3.

After the joint meeting the PDT had some further discussion of this issue and made the
following recommendations:

e Configuration: The cap should be on the combined length of ground cables and
lower bridles, rather than on the ground cables only. It may be appropriate to
increase the cap from 45 fathoms to accommodate the Advisory Panel’s original
intent. At the AP/PDT meeting, one audience member cited typical bridle lengths
of 10-20 fathoms.

e Data collection: The PDT discussed gear elements that would need to be
measured in order to develop and evaluate these types of regulations. See
Appendix | for details.
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Neither of these options was approved by the Committee for futher analysis at their
December 4 meeting.

Map 20 - Georges Shoal Large habitat management area in light blue. The northern portion of the
existing CAll groundfish area is shown in dotted red outline, and the existing CAll habitat area is shown
in grey outline. Depth contours are in meters.

5.1.2.14 West of the Great South Channel (4 subareas)

The four Habitat Management Areas proposed west of the Great South Channel (Map 14)
are currently open to fishing with trawl gears. The advisory panel suggested the
following management option:

e Ground cable length cap (AP option): In the four Great South Channel areas,
ground cable lengths would be capped at 95% (approximately) of the current
maximum length. The objective here was to more or less cap ground cable lengths
at their current baseline. The idea is to manage adverse effects by not allowing
them to increase.
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Based on a data set of ground cable lengths used during observed trips, this would result
in a ground cable length cap of 70 fathoms (all observations, n=1010), or 50 fathoms
(outliers removed, n=931 fathoms). Outliers were identified using boxplots, and were
defined as those observations that are more than 1.5 times the interquartile range from the
box edge. In this example, the interquartile range is 20 (1% quartile 10 fathoms, 3"
quartile 30 fathoms), so the outliers are those values greater than 60 fathoms (30 + (20 x
1.5)).

During a November 2 conference call, the PDT discussed this issue further. The PDT felt
that it would make sense to develop a recommendation for these four areas that is
consistent with the one developed for the Georges Shoal Large area. Similar to the
Georges Shoal recommendation, the cap should be on the combined length of ground
cables and lower bridles, rather than on the ground cables only. The total recommended
length would be shorter, because observer data indicate that shorter ground cables are
used in these locations as compared to the Georges Shoal Large area. Below is the PDT
recommendation:

e Ground cable length cap (PDT option): In the four Great South Channel areas,
ground cable lengths would be capped at 25 fathoms plus an appropriate
allowance for the bridle length per side, along with a requirement that the ground
cables be equipped with elevating disks 20 cm in diameter spaced at 5 fathom
intervals.®

e Data collection and implementation schedule: A data collection program would
go into effect in year 1, and the gear modification would go into effect in year 2,
with an evaluation of the program occurring after year 3. See Appendix | for
details.

For Georges Shoal, the ground cable length selected (45 fathoms) was greater than the
median and mean values, but less than the 75" percentile value by 5 fathoms. This same
method was applied to the Great South Channel data, resulting in a ground cable cap of
25 fathoms.

Neither of these options was approved by the Committee for futher analysis at their
December 4 meeting.

& Again, it is not clear what size ground gear is currently used on ground cables, or how disks of this size
spaced widely would operate differently from bare wire or cookie-covered ground cables.
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5.2 Considered and rejected DHRA options

5.2.1 DHRA options initially considered by ultimately not recommended by the
PDT

5.2.1.1 Fippennies Ledge

The top of Fippennies Ledge is relatively flat, with depths ranging from 60-80 m. The
sediment data layer used for SASI indicates that the flat ledge top contains sand, granule-
pebble, cobble, and boulder dominated areas. The edges are sand dominated, and the
deep areas around the ledge are sand and mud dominated. Langton and Robinson (1990)
evaluated scallop beds on the ledge using photographic transects and noted dominance of
sabellid worms, burrowing cerianthid anemones, and sea scallops. The area was video
surveyed by SMAST in 2009 (Stokesbury et al 2010) and again in 2010, primarily to
document scallop distribution, size, and abundance. Their survey also includes
information not discussed in the publication, such as substrate grain size and fish and
epifaunal invertebrate presence and abundance.

The PDT discussed Fippennies as a DHRA but ultimately did not recommend it to the
Committee. Fippennies Ledge and the proposed habitat management area associated
with it are relatively small in size. The Committee’s objective is to base DHRA
designations on HMA boundaries. Since the proposed HMA is approximately 17 mi?, the
control and impact treatments associated with a research area would likely impact much
of the HMA, which runs counter to the objective of minimizing adverse effects within the
HMA boundaries.

5.2.1.2 Platts Bank

Like Fippennies Ledge, the top of Platts Bank has depths ranging from less than 60 m to
approximately 80 m. A full range of grain sizes from mud to boulder have been
documented on and around Platts Bank, but the area is not particulary well mapped.

The area was video surveyed by SMAST in 2009 (Stokesbury et al 2010) and again in
2010, primarily to document scallop distribution, size, and abundance. Their survey also
includes information not discussed in the publication, such as substrate grain size and fish
and epifaunal invertebrate presence and abundance.

The PDT discussed Platts Bank as a potential DHRA but did not recommend it to the
Committee. The Committee’s objective is to base DHRA designations on HMA
boundaries. Since the proposed HMAs are approximately 12 mi? and 16 mi?, the control
and impact treatments associated with a research area would likely impact much of the
HMA, which runs counter to the objective of minimizing adverse effects within the HMA
boundaries. Also, since Platts Bank is currently open to all types of fishing, there is not
the possibility for a currently closed and reopened to fishing disturbance treatment, or a
closed-closed reference area.

5.2.1.3 Wilkinson Basin

The muddy basins in the GOM have depths exceeding 200 m and are uniformly low
energy. One of the major ones is Wilkinson Basin, which lies between Jeffreys Ledge,

Updated 01/23/2013 Page 69 of 78



Habitat Management Options and Alternatives
Omnibus Essential Fish Habitat Amendment 2

Stellwagen Bank, Platts Bank, and Fippennies Ledge. The topography is generally flat,
and is dominated by mud with scattered areas of hard substrate. The PDT discussed this
area as a DHRA but ultimately did not recommend it as there is no nexus to current or
proposed management areas.

5.2.1.4 Jordan Basin

Jordan Basin lies east of Jeffreys Bank and straddles the Hague Line. Like Wilkinson
Basin, the topography is generally flat, and is dominated by mud with scattered areas of
hard substrate. Research in Jordan Basin has included ROV work looking at distribution
of corals and associated species. The PDT discussed this area as a DHRA but ultimately
did not recommend it because there are no current management areas in this location, and
the four proposed coral zones in Jordan Bain are relatively small in size and would
probably not be suitable as research areas designed to evaluate fishing impacts.

5.2.1.5 Southeast Parts of Georges Bank

On the southeastern part of Georges Bank, the substrate is almost uniformly sand
dominated, with occasional areas of mud or granule-pebble. Depth decreases gradually
from about 40 m near the center of the bank to about 90 m at the margin. Most of the
area is high energy/mobile sand except for the areas deeper than approximately 60m
(routine disturbance) - 80 m (storm generated disturbance). Starting at around 100 m, the
bank drops off very steeply and is cut by numerous canyons.

Video survey data include substrate, benthic invertebrate presence (abundance for some
taxa), and fish presence and abundance (Stokesbury 2002, Stokesbury et al. 2004). These
data were collected at 5.5 km grid resolution throughout the southeast parts. This area
has also been mapped using a still camera transect survey, HabCam (Howland et al.
2006). Transect coverage varies. The area was surveyed during a June 1999 cruise
before it was reopened to scalloping. Lindholm et al. (2004) investigated the distribution
and abundance of microhabitat features in portions of the southeast parts open to fishing
and closed to fishing. Link et al. (2005) investigated differences in the distribution and
abundance of fish and benthic fauna between open and closed fishing areas.

The PDT discussed this area as a possible DHRA but did not recommend it because it has
been fished since 1999 by scallop dredge vessels as part of a rotational access program.

5.2.1.6 Nantucket Shoals

Nantucket Shoals is a high energy sand area with some areas of gravel substrate. Depth
ranges from less than 10 m to 40 m. The topography is fairly flat, except along the edges
of the many small sand ridge bedforms, where it is locally somewhat steep (0.75-2.39
degrees). Video survey data include substrate, benthic invertebrate presence (abundance
for some taxa), and fish presence and abundance (Stokesbury 2002, Stokesbury et al.
2004). This survey covers the southeastern portion of the area at a 5.5 km grid
resolution. Other substrate data come from the usSEABED database. Given the lack of
video data in part of the area, combined with the fact that most of the sampling
technologies used for the usSSEABED data were not capable of sampling gravel, it is
likely that coarse substrates in the area are under-represented on SASI maps. The PDT
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discussed this area as a possible DHRA but did not recommend it because it appeared
unlikely to continue as a habitat management area.

5.2.1.7 Georges Bank canyons

The Georges Bank canyons lie along the southern margin of the bank, with their heads
beginning at around 100 m. They incise the continental slope and empty onto the abyssal
plain at depths below 2000 m. The canyon walls can be locally very steep, over 30
degrees in some areas. Substrates consist of rock outcrops and occasional glacial erratics
draped with soft sediments. Some of the canyons are relatively well studied, and some
have received little scientific attention.

Currently, there are closures in parts of Lydonia and Oceanographer Canyons under the
monkfish and tilefish FMPs. Species and gear types of particular interest include deep-
sea corals, lobsters, squid, deep-sea red crab, and tilefish (in consolidated mud habitats
between 100-300 m). While the canyons are not rescommended as research areas in this
context (for fishing impact studies), new work to evaluate coral distributions and map the
canyons is ongoing.

5.2.1.8 Fingers

The Fingers is located in Southern New England, and has depths of 40-50 m, relatively
flat, high energy, sandy. Existing baseline data and previous studies include usSEABED
substrate data, and studies by Auster et al. (1991, 1995, 1997). This DHRA was discussed
by the PDT but not recommended for futher development, because there is no nexus to
proposed or current management areas.

5.2.1.9 Cox Ledge

Cox Ledge is 40-50 m deep, relatively flat, and high energy. The area contains a mix of
granule-pebble, cobble, and boulder-dominated areas, surrounded by sand. Existing
baseline data and previous studies include substrate maps from SMAST, and usSEABED;
although the area is sparsely sampled. This DHRA was discussed by the PDT but not
recommended for futher development, because the proposed HMASs on Cox Ledge and
19 Fathom Bank are approximately 27 mi® and 55 mi?, the control and impact treatments
associated with a research area would likely impact much of the HMA, which runs
counter to the objective of minimizing adverse effects within the HMA boundaries. In
addition, Cox Ledge and 19 Fathom Bank are currently open to all types of fishing, so
there is not the possibility for a currently closed and reopened to fishing disturbance
treatment, or a closed-closed reference area.

5.2.1.10 New York Bight

The New York Bight is sandy, with flat topography, and mix of high energy closer to
shore, low energy in deeper waters below 60 m offshore. Existing baseline data and
previous studies include Steves et al. 2000, Sullivan et al. 2006. There is no nexus to
current or proposed NEFMC habitat management areas. Also, at their June 2012
meeting, the NEFMC Habitat Committee discussed forwarding any recommendations
about Southern New England/Mid-Atlantic areas that are within the MAFMC region to
the MAFMC for their consideration.
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5.2.2 DHRA options recommended by the PDT but not approved by the
Committee for futher analysis

5.2.2.1 Jeffreys Bank

Jeffreys Bank is a mud-draped gravel bank with areas of large boulders (Auster et al
1996; full range of grain sizes documented in SMAST video survey). The shallowest
areas reach minimum depths of 80 m, while adjacent deepwater mud habitats reach
depths of 150 m. Auster et al. (1996) collected video data from Jeffreys Bank in 1987,
and then again in 1993. The 1987 footage documented mobile and immobile
invertebrates including pycnogonids, bryozoans, hydroids, anemones, corals, sponges,
crinoids, tunicates, crustaceans, snails, and sea scallops. The 1993 footage indicated a
loss of mud veneer and reduced epifaunal abudance. The authors hypothesized that
fishing impacts accounted for the change over time. Stokesbury et al. (2010) conducted a
centric, systematic quadrat video and still camera survey of the area in 2009 as part of an
overall evaluation of scallop populations on offshore banks and ledges in the Gulf of
Maine. Although not presented in the 2010 paper, their data for this area include
substrate grain size and fish and epifaunal invertebrate presence and abundance.

A BACI design was recommended for this location. Portions of Jeffreys Bank and the
adjacent deeper water habitats to the north have been closed to mobile bottom tending
gear fishing since Multispecies Amendment 13 was implemented in 2004. A
modification of this area has been proposed that would trend more east-west and overlap
with the shallower habitat features in the vicinity, which contain or would be expected to
contain higher proportions of hard substrates that are more vulnerable to fishing gear
impacts. The closed-closed and closed-impact treatment areas would be accommodated
in the area of overlap between the existing and modified habitat management areas. The
open-closed treatment would be accommodated in an area that is currently unregulated
but would be part of the modified habitat management area. The open-open reference
area would be entirely outside both the existing and proposed habitat management areas.

5.2.2.2 Cashes Ledge

Cashes Ledge reaches depths of less than 20 m at the shallowest point. The ledge drops
off at about 100 m, and adjacent deepwater habitats have depths of up to 200 m. The
ledge contains a full range of substrate grain sizes, ranging from mud to boulder. Areas
less than 20 m have dense coverage of Laminaria kelp, while areas between 20-40 m
have a loose canopy of shotgun kelp. Bedrock and boulder habitats without kelp
coverage are found at depths of 40-70 m. Waters 70-100 m and deeper are dominated by
mud and sand. Multiple authors (Vadas and Steneck 1988, Grabowski 2009, McGonigle
et al 2011) have studied the kelp distributions on Cashes Ledge. The offshore kelp beds
on Cashes, which are a unique feature in the Gulf of Maine, are able to exist because the
relatively shallow minimum depths are within the photic zone. SMAST video surveyed
the area in 2009 (Stokesbury et al 2010) and again in 2010, primarily to document scallop
distribution, size, and abundance. Although not presented in the 2010 paper, their data
for this area include substrate grain size and fish and epifaunal invertebrate presence and
abundance.
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Two alternative DHRA designs were suggested for Cashes Ledge, a BACI design and a
Cl design. The sub-areas associated with these designs followed from the boundaries of
the current groundfish closure designation, the current habitat closure designation, and
the proposed modification to the habitat designation. The area design was intended to
incorporate shallow to deep transition areas.

5.2.2.3 Jeffreys Ledge

The central and northern parts of Jeffreys Ledge run north-south, and the ledge is
relatively narrow. The top of Jeffreys has depths less than 60 m, in some cases less than
50 m. The topography is steepest between 70-100 m, particulary on the western side of
the ledge, and flattens out somewhat around 100-110 m. The southern/western part of the
ledge extending to New Scantum is wider, again with minimum depths of less than 50 m,
and steeply sloping edges between 70-100. There are areas to the northwest of New
Scantum with very complex topography. The ledge itself contains sand, granule-pebble,
cobble, and boulder-dominated areas. Mud is present in deeper waters where the
topography levels off.

Langton and Robinson (1990) evaluated scallop beds on the ledge using photographic
transects and noted dominance of sabellid worms, burrowing cerianthid anemones, and
sea scallops. The area was video surveyed by SMAST in 2009 (Stokesbury et al 2010)
and again in 2010, primarily to document scallop distribution, size, and abundance. Their
survey also included information not discussed in the publication, such as substrate grain
size and fish and epifaunal invertebrate presence and abundance. Malik and Mayer
(2007) mapped the southern part of Jeffreys Ledge using multibeam with video
groundtruthing. Other studies — Grizzle et al 2008, Smith et al. 2007, Knight et al 2005,
Runge et al 2010, Meyers and Byers 2011.

A control-impact style DHRA was recommended on Jeffreys Ledge. This was consistent
with the Habitat Committee’s recommendation to constrain a research area in this
location to be within existing/proposed habitat management areas.

5.2.2.4 Great South Channel and adjacent shoals

The Great South Channel is a deep channel that divides the relatively shallow waters of
Georges Bank from the shoal areas to the west, including Nantucket Shoals, Davis Bank,
Middle Rip, Fishing Rip, Phelps Bank, and Asia Rip. The northern edge of the channel
represents the southern extent of the Gulf of Maine region. Maximum depths in the
channel are roughly 80 m. The area is uniformly high energy. Substrates in the region
range from sand to boulder, with long north-south gravel features in the channel itself and
on the shoal areas to the west. The many smaller features that comprise these large
features trend east to west and result from the dominant current flow in the area, which
runs north to south. Some of the smaller bedforms are composed mainly of sand, and
appear to be transient, while others are more coarse-grained and static.

Video survey data include substrate, benthic invertebrate presence (abundance for some

taxa), and fish presence and abundance (Stokesbury 2002, Stokesbury et al. 2004). This
survey covers the entire area at a grid resolution of 1.5 km to 5.5 km, depending on the
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location. USGS conducted a multibeam echo sounder survey of the area in 1998 and
produced a series of maps depicting topography and backscatter intensity (Valentine et al.
2002). This area has also been mapped using a still camera transect survey, HabCam
(Howland et al. 2006). Transect coverage varies.

A control-impact style DHRA was recommended in the northwest corner of the Great
Rip area.

5.2.2.5 Northern Edge/Georges Shoal

The top of the eastern Georges Bank is relatively flat and high energy. The substrate
consists of long gravel formations interspersed with sand ridges. The gravel areas are
dominated mainly by granule-pebble and cobble grain sizes, with occasional boulder-
dominated areas. Along the edges of the bank, starting between 70 and 80 m, depth
increases relatively rapidly. The energy regime shifts from high to low, and the substrate
changes from gravel to sand-dominated. At around 170 m, the slope begins to flatten out
again and the energy regime is uniformly low. The substrate distribution here is mainly
sand-dominated, with some ares of mud.

Substrate data are sparse in the deeper waters, but the top of the bank and the transition
towards deeper depths is well mapped. Video survey data include substrate, benthic
invertebrate presence (abundance for some taxa), and fish presence and abundance
(Stokesbury 2002, Stokesbury et al. 2004, Stokesbury et al. 2009). These data were
collected at 1.5 km grid resolution throughout this area, except for on the westernmost
part of Georges Shoals (5.5 km grid). Harris and Stokesbury (2010) analyzed the
distribution of gravel substrates in the video data. This area has also been mapped using
a still camera transect survey, HabCam (Howland et al. 2006), with the most recent
survey during summer 2012. Other research has focused on the distribution of benthic
fauna and recovery rates following the cessation of mobile gear fishing disturbance
(Collie et al. 1997, 2000, 2005, 2009; Asch and Collie 2007).

A Before-After-Control-Impact area was recommended by the PDT for this area. At
their December 4 meeting, the Committee concluded that the PDT may continue
development of a research area in this region and present a more detailed proposal
at the next meeting, but was not willing to make a motion directing the PDT to do
so0. A committee member requested that the proposal include area boundaries and a
review of Advisory Panel concerns.
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