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Amendment problem statement:
The Council is utilizing its discretionary authority under Section
303(b) in MSA to identify and implement measures that reduce,
to the extent practicable, impacts of fishing gear on deep sea
corals in New England. This amendment contains alternatives
that aim to identify and protect concentrations of corals in select
areas and restrict the expansion of fishing effort into areas where
corals are likely to be present.

Deep sea corals are fragile, slow-growing organisms that play an
important role in the marine ecosystem and are vulnerable to
various types of disturbance of the seafloor. At the same time, the
importance and value of commercial fisheries that operate in or
near areas of deep sea coral habitat is recognized by the Council.
As such, measures in this amendment will be considered in light
of their benefit to corals as well as their costs to commercial
fisheries.
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Section 4 of amendment document
4.1 Coral zones
4.2 Fishing restriction options
4.3 Special fishery programs
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 No Action (not shown here): 
Monkfish/squid closures (2), 
Tilefish GRAs (3), National 
Monument

 Broad zones: large areas based 
on 300m, 400m, 500m, 600m, 
900m depth contours

 Canyons: 20 areas; different 
boundaries than No Action 
closures in areas of overlap

 Seamounts: Bear, Retriever, 
Physalia, Mytilus

 GOM: Mt. Desert Rock, Outer 
Schoodic Ridge, Jordan Basin 
(4), Lindenkohl Knoll

Deep-sea coral 
zone alternatives
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No Action vs. alternative areas
Coral zones 
within 
monument:

Part of each broad 
zone

Canyons:
• Oceanographer
• Filebottom
• Chebacco
• Gilbert
• Lydonia

Seamounts:
• Bear
• Retriever
• Physalia
• Mytilus
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Overlap with canyon section of monument

Ocg
Gil Lyd

FB

CB
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GOM zones
North to south:
 Outer Schoodic Ridge
 Mt. Desert Rock
 Jordan Basin (4 areas) 
 Lindenkohl Knoll
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Gear restriction approaches for coral zones
Option 1: Prohibit fixed and mobile bottom-tending 
gears. Alternative would allow the use of gears that do not contact 
the seabed. 
 Sub-option A: exempt the red crab fishery from bottom-

tending gear restrictions
 Sub-option B: exempt other trap fisheries from bottom-

tending gear restrictions
Option 2: Prohibit mobile bottom-tending gears. 
Alternative would prohibit the use of mobile bottom-tending 
fishing gears in deep-sea coral zones, but would allow the use of 
fixed gears and any gears that do not contact the seabed.

 Both alternatives include transit provisions
 There is also an alternative to allow coral zones and measures to 

be modified via framework adjustment
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Access and exemption program alternatives
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Section 7 of amendment document
7.1  Methods by VEC
7.2 No Action
7.3 Broad zones
7.4 Canyon zones
7.5 Seamount zones
7.6 Mt. Desert Rock zone
7.7 Outer Schoodic Ridge zone
7.8 Jordan Basin zones
7.9 Lindenkohl Knoll zone

Valued ecosystem components:
1. Deep-sea corals
2. Managed species and EFH
3. Fisheries overlapping coral zones
4. Affected communities
5. Protected resources
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Evaluating impacts to deep-sea corals
Use various metrics to assess the occurrence of corals, or 

habitats where corals are likely to occur, in each zone:
 Depth characteristics, number and type of historical database 

records, results of recent coral-focused surveys, area of high/very 
high coral habitat suitability, and area of high slope

Consider fishing activity known to occur in each zone, 
using various data sources in combination: VTR, VMS, 
observer, Maine harvester reports, ASMFC Area 3 
lobster/crab survey. Consider industry observations on 
fishing practices when evaluating these data.

Considering the vulnerability of corals to those gear types, 
and the range of possible fishing restriction measures, what 
conservation benefits might be achieved by excluding 
fishing from the zone? 
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Coral species richness and distribution
 Historical data are presence only, many areas 

are poorly sampled
 Recent exploratory surveys 

 Better spatial coverage of region
 Includes absence and relative abundance 

information (some quantitative)

 Recent ROV, towed camera, and AUV surveys 
have confirmed that corals occur in all of the 
draft coral zones. 
 Most discrete zones have 2-3 dives, some have 

many more (e.g. 28 dives in largest Jordan Basin 
zone)

 Only a small portion of each zone has been 
studied, which is why habitat models and terrain 
data are used to assess surrounding areas

Images courtesy of Deepwater Canyons 2013 - Pathways to the Abyss, NOAA-OER/BOEM/USGS.

Black coral

Lophelia and Paragorgia
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Coral conservation metrics
Area size, depth, number and type 

of historical database records, 
results of recent surveys, area of 
high or very high coral habitat 
suitability, and area of high slope
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Fishing gear impacts
Coral life history and inherent vulnerability to damage

 Slow growth, branching structure, brittle, limited dispersal 
capabilities 

Scientific literature on gear impacts
 Most studies address trawl interactions; little dredging overlap. Fewer 

fixed gear studies.
 Need to synthesize and relate to our region, but clear indications of 

negative impacts based on worldwide literature review

Documented gear interactions in New England
 Since 2013, collecting samples and better verification of coral 

identifications
 Limits to what you can infer, but data do provide clear evidence some 

gear interactions are occurring
 Most interactions are in the Gulf of Maine 
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Effort and revenue in coral zones
What is the effect on the fishing industry of excluding 
particular gear types from the coral zones?
Core analysis is based on vessel trip reports. For each zone or 

group of zones:
 Revenue by gear type
 Number of trips by gear type
 Number of permits by gear type
 Revenue by species
 Percent revenue by owner

To understand these core results, include other data sources 
as needed (VMS, observer, harvester reports, ASMFC survey), 
as well as information provided by the fishing industry

Will consider significance of effects at the scale of the fishery
Will also address cumulative effects of alternatives
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Revenue by gear and species – Jordan Basin
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Number of trips and permits, by gear type
Jordan Basin
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Percent owner revenue
Lindenkohl Knoll 300 meter broad zone
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Challenge – uncertainty in VTR data
 Spatial data associated with VTRs is generally a single point location, 

which is supposed to be the center of fishing on a trip
 In some cases, these points are obviously inaccurate (e.g. locations far 

beyond the edge of the shelf).
 These types of errors affect VTR-based spatial analyses and lead to 

effort/revenue being inferred to the wrong location.
 Even if the point is a fairly accurate representation of the general location 

of fishing, in reality, effort is distributed around the point.
 These effort distributions were studied by comparing VTR and observer data
 A model was developed to assigned revenue from each trip in the VTR data 

to concentric rings around the point.
 Most of the revenue is close to the point, smaller amounts are further away
 The width of the rings reflects the trip characteristics (gear, duration, etc.)
 A circular footprint is more straightforward to model, but the distribution of effort is 

not this simple along the edge of the shelf where depth changes rapidly
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Challenge – uncertainty in VTR dataScallop data: points (red) vs. 
revenue model (white-black
shading), overlaid on broad zones

Broad zones are closely spaced. Depth differences are around 
100 meters (300 between 600/900m zones), but because the 
canyons are so steep, distance over ground between the zones 
are often <1 km (largest distances are around 3.5 km). The 
resolution of the VTR analysis combined with these short 
inter-zone distances means it is hard to discriminate between 
broad zones in terms of impacts.
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Assessing impacts on 
the lobster fishery
VTR data incomplete, especially 
inshore. Supplement with:
 ASMFC survey of Area 3 

permit holders
 Describe patterns of fishing in 

canyons, by location, depth, 
and target species 
(lobster/crab)

 Maine harvester reports for 
Area 1
 10% reporting
 Indicates depth fished, 

distance from shore
 Qualitative feedback from 

industry
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Example use of harvester reports:
2015 lobster landings by federal permit holders by zone (A, B, C) 
and distance from shore (0-3, 3-12, 12+ nm)

Outer 
Schoodic 

Ridge

Mt. 
Desert 
Rock

Coral zones (in 
blue) overlap a 
small percentage 
of each lobster 
management 
area/distance 
from shore zone.
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Social/community impacts
Consider how fishery revenues in a zone or group of zone 

are distributed amongst communities
What are the demographic characteristics of those 

communities and their dependence on fishing?
Need to ensure that community data are non-confidential 

when reporting data by year/gear/port – at least three vessels 
selling to at least three dealers

Consider non-use/existence values of coral conservation
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Impacts to managed species
 Will assess the distribution of these resources by coral zone using survey 

data, overlap with designated EFH
 How might any changes in the distribution of fishing affect these 

resources? 
 How might coral communities in the areas benefit managed species? Will 

these benefits change under different coral zone management 
approaches? 

Impacts to protected species
 Will assess the distribution of these resources and whether changes in the 

distribution of fishing due to coral zone measures might have positive, 
neutral, or negative effects

 Will consider differences in species vulnerability to various types of 
fishing gear
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