
Habitat Impacts from Fishing – Anthropogenic Activity Background Document 1 

Habitat Impacts from Fishing 
Anthropogenic Activity Background Document 

 
Contents 

I. Introduction            page 1 
II. Gear Profiles            page 4 
 Bottom Longlines          page 4 
 Fish Pots           page 5 
 Fish Traps             page 6 
 Gill Nets           page 6 
 Hook and Line           page 8 
 Hydraulic Clam Dredges         page 8 
 Lobster Pots                     page 10 
 Scallop Dredges                    page 11 
 Toothed Clam Dredges                   page 12 
 Trawls                                  page 13 
III. Potential Habitat Impacts in the Mid-Atlantic Context                page 15 
IV. Discussion                      page 19 
V. References                      page 20 
 
I. Introduction 

Purpose 
This document is intended to provide the Mid-Atlantic Fishery Management Council (MAFMC) 
and their advisors with a high-level overview of the likely habitat impacts from fishing gears 
employed in their managed fisheries. It is not intended to be comprehensive, but rather a 
synthesis of information, presented in summary form. The goals of this report are to summarize 
existing information about habitat impacts likely to occur from employing specific fishing gears 
and to compliment the background documents on impacts from non-fishing anthropogenic 
activities on essential fish habitat (EFH). 
 
Habitat Context 
Several fishing gears are used to carry out federally managed fisheries under the jurisdiction of 
the MAFMC, each of which may impact habitat differently. In general, habitat impacts from 
fishing gears are a function of the area, duration, and severity of the gear’s contact with the 
seafloor. Bottom-tending gears are likely to impact habitat to some extent, while pelagic gears 
are unlikely to have direct habitat impacts since they do not contact the seafloor.1, 2 Fishing 
gears may impact benthic habitats by crushing, moving or converting substrates, and 

                                                        
1 New England Fishery Management Council Habitat Plan Development Team. January 2011. “Omnibus Fish 
Habitat Amendment 2 Environmental Impact Statement Appendix D: The Swept Area Seabed Impact (SASI) 
Approach: A Tool for Analyzing the Effects of Fishing on Essential Fish Habitat.” 257p. p.19. 
2 Grabowski, John et al. 2014. “Assessing the Vulnerability of Marine Benthos to Fishing Gear Impacts.” Reviews in 
Fisheries Science & Aquaculture, 22:2, 142-155. 
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suspending sediments as they contact or move along the seafloor. In addition, gears can alter 
habitat complexity by filling, smoothing, or removing burrows and seafloor depressions, 
creating new benthic contours, and changing the composition or abundance of benthic 
organisms. 
 
Marine habitats are generally made up of biological and geological components.  

 Biological habitat components include organisms that provide physical structure that 
can increase growth, survival, and productivity such as oyster reefs and structure-
forming invertebrates.  

 Geological habitat components include nonliving structures where organisms can seek 
shelter and feed, such as burrows, depressions, and mounds.  

Fishing gears may impact biological and geological habitat components differently. For example, 
biological habitats growing among the substrate may be scraped off and removed through 
contact with the mainline of a fishing gear, while the surrounding geological habitats like 
boulder or cobble formations can remain relatively undisturbed. 
 
Habitats can be categorized as high-energy or low-energy.  

 High-energy habitats typically occur in shallow water less than two hundred feet deep 
and are characterized by high wave or current energy that can move substrates.  

 Low-energy habitats are typically found in deeper water (greater than two hundred 
feet) and are characterized by relatively low energy currents that only suspend and 
move very fine sediments.  

 
Each habitat has different susceptibilities to specific impacts. Susceptibility is a function of 
several factors, such as how long geological features take to recover to pre-disturbance 
conditions, and how quickly organisms re-colonize the sediment or are replaced by new ones. A 
gear type may also impact the same habitat type in different ways when it is deployed across 
locations due to differing susceptibility factors. A habitat type in a low-energy environment 
with little exchange of currents, nutrients, and sediments may be more vulnerable to lasting 
impacts from fishing gears due to their long recovery times compared to the same habitat type 
found in high-energy environments.3 For example, once toppled, a gravel pile found in a low-
energy environment may never re-form on the seafloor, where the same gravel pile may be re-
formed due to the forces of waves and currents over time in a high-energy environment.  
 
In addition, the recovery times of different habitat components may be very different. Some 
biological habitats, such as colonies formed by sea pens and bryozoans may be able to recover 
relatively quickly from disturbances, while longer-lived, deepwater corals may take much longer 
to recover. According to expert judgment, gravel, cobble, and boulder substrates are most 
susceptible among geological habitat types to impacts from fishing gear because they do not 
recover as quickly as others.4  

                                                        
3 New England Fishery Management Council Habitat Plan Development Team. 2011. 
4 Ibid. 



Habitat Impacts from Fishing – Anthropogenic Activity Background Document 3 

 
In evaluating how likely each gear type is to adversely impact bottom habitats, this report 
references these terms and concepts to reflect peer reviewed observational studies and expert 
judgment insights. 
 
Document Organization 
This document is organized into three main sections (see Impacts to Fish Habitat from 
Anthropogenic Activities: Introduction and Methods). Alphabetized gear profiles provide a 
general overview of each gear type and how it is used in to capture MAFMC managed species. 
We include information about the general impacts the gear may have on habitat, and then 
discuss how likely these impacts are based on how the gear is used in the region. To facilitate 
comparisons across gear types, two tables are presented to show how gears are scored in 
terms of low, moderate or high impacts, and the relative overall impact given the proportion of 
effort each gear represents within a fishery. In the final section, we offer a discussion of the 
relative impacts of gears used in the Mid-Atlantic region, and the factors that influence the 
severity of habitat impacts.  
 
Resources 
To compile this report, a number of source documents were used:  

 2011 New England Fishery Management Council’s comprehensive Essential Fish Habitat 
Amendment 2; 

 2004 National Oceanic and Atmospheric Administration’s National Marine Fisheries 
Service (NOAA Fisheries) Technical Memorandum 181; 

 2002 Northeast Fisheries Science Center’s Essential Fish Habitat Steering Committee 
workshop on fishing gear effects in the Northeast region; and  

 Reference materials provided by the Oversight Team. 
 

In addition to sharing valuable guidance and insights, Council staff and the Oversight Team 
provided:  

 A list of gear types commonly used in the Mid-Atlantic managed fisheries;  

 NOAA Fisheries trip report logbook landings data to provide proxies of the relative effort 
of each gear type deployed;  

 Swept Area Seabed Impacts (SASI) model insights and accompanying habitat 
vulnerability assessment information; and  

 Supplemental or updated information on specific gear types such as hydraulic clam 
dredges.  

 
All resources are listed in section V. References, and footnotes are used in this document to 
indicate where information is based on expert judgment or modeling assumptions and not peer 
reviewed literature. 
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II. Gear Profiles 

Bottom Longlines 
Bottom longlines consist of a strong stainless steel or galvanized wire mainline with many short 
clip-on leaders, called gangions, which connect baited hooks to the mainline. Weights are 
attached along and at both ends of the mainline to keep the gear and baited hooks on the 
seafloor. Each mainline can be over 20 miles long with hundreds of attached gangions; 
mainlines can be fished 
individually or connected to 
additional mainlines and 
fished in tandem. The hooks 
are hand-baited by the crew 
and attached to the mainline 
several feet apart. As the 
mainline is deployed from 
vessels, ropes are used to 
connect each end of the 
mainline to buoys on the 
surface to mark their location 
for retrieval. Bottom 
longlines are set in stationary, 
zigzag patterns along the seafloor to target demersal species and are kept in place by the 
weights, which prevent them from drifting freely in currents. After soaking for several hours or 
days, the line is retrieved with the assistance of a revolving drum onboard the fishing vessel, 
and the hooked fish are collected from the gangions as they come to the surface.5 
 
In the Mid-Atlantic region, bottom longlines are fished in offshore, deepwater habitats on the 
continental shelf to target golden tilefish and represent the majority of catch in the fishery.  
Bottom loglines have the potential to impact benthic habitat types in these areas by scraping 
and sliding the mainline or weights along the seafloor during deployment or retrieval. Direct 
contact of the gear on benthic substrates can destroy, damage, bury or convert benthic habitats, 
and disrupt sediments. Bottom longlines are likely to have low, temporary impacts to mud, 
sand and gravel habitats, but may cause permanent impacts to sensitive biological structures 
like deepwater corals and the specific hard bottom clay structures preferred by golden tilefish.6 
Some experts have considered the targeted harvest of golden tilefish to have habitat impacts 
since they play an important role in forming and maintaining burrows near canyons; reductions 

                                                        
5 Image source: NOAA Fisheries Southeast Fisheries Science Center, 2015. Web: 
http://www.sefsc.noaa.gov/labs/mississippi/images/longline_gear_illustration.jpg. 
6 Northeast Region Essential Fish Habitat Steering Committee. 2002. Workshop on the Effects of Fishing Gear on 
Marine Habitats off the Northeastern United States, October 23-25, 2001, Boston, Massachusetts. Northeast 
Fisheries Science Center Reference Document 02-01; 86 p. p. 32. 
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in tilefish populations can reduce the availability of burrows for lobsters and crabs.7 There is a 
slight chance the gear can also disturb or damage attached benthic epifauna, such as sea pens 
that may be attached to hard bottom substrates, while leaving the substrate itself relatively 
undisturbed. Overall, the habitat impacts from bottom longlines are likely to be low. 
 
Fish Pots 
Fish pots are portable, rigid cages enclosed in mesh netting that are set on the seafloor to catch 
demersal and benthic fish and invertebrates. The cages and their funnel-shaped openings vary 
in size and shape, and may be fished with or without bait to attract target species. The size of 
the mesh netting may be adjusted to 
retain desirable species, while 
allowing undersized and/or non-
target species to escape. Fish pots are 
either set individually with their own 
buoys to mark their locations, or in 
strings of up to 25 pots that are linked 
together by ropes. They are designed 
to be portable enough so that they 
may be set and retrieved multiple 
times in a day.8 
 
Fish pots account for a minority of landings in the black sea bass fishery and minimal landings of 
butterfish and scup in these fisheries. A modified pot called a “scup trap”, or “floating trap”, is 
used to catch scup. It should be noted that the term pot and trap are frequently used 
interchangeably for a similar type of fishing gear design. In federal waters, pots and traps are 
typically a gear similar to that described above.  
 
Fish pots, which are fished similarly to lobster pots, can be deployed on any benthic substrate 
and thus have the potential to impact all benthic habitat types. The direct placement of fish 
pots, deployment and retrieval activities, and movement of pots along the seafloor in strong 
currents may compress, smooth, disturb or convert benthic habitat. These impacts are a 
function of the total footprint of the pots, damage caused by the mainline, the total number of 
pots fished on a string, and the number of times each pot is hauled.9 While biological habitat 
may be vulnerable to damage and smoothing from traps, complex hard bottom habitats with 
abundant structural biota are considered to be the most vulnerable to alteration from pot 
fishing. However, these areas are generally avoided by pot fishers due to problems with getting 
the string tangled on the seafloor.10 Due to the temporary presence and small footprint of this 

                                                        
7 Northeast Region Essential Fish Habitat Steering Committee. 2002. p. 32. 
8 Dumont and Sundstrom, 1961. Web: http://www.nmfs.noaa.gov/pr/interactions/gear/traps_pots2.gif. 
9 Northeast Region Essential Fish Habitat Steering Committee. 2002. p. 29. 
10 Ibid. 
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gear type, habitat impacts on biological and physical structure are likely to be low on mud, sand, 
and gravel substrates.11 

 
 
 
 
 
Fish Traps  
Fish traps are large-scale net 
mazes set out seasonally to 
intercept and corral migrating 
fish. Fished passively, the gear 
utilizes the seafloor and the 
water’s surface as vertical 
boundaries, and walls of 
netting as horizontal boundaries to lead fish into the trap. Leader ropes or fencing are used to 
guide fish through a narrow funnel section of netting and into the heart of the trap. The trap’s 
netting is buoyed at the surface and fixed to the seafloor with anchors or ropes attached to 
cleats to maintain the vertical profile and keep fish within the net. Fish traps rely on inherent 
schooling behaviors to attract more fish into the trap and keep them together until they can be 
harvested. They are often installed in set locations annually for weeks at a time in shallow, 
nearshore waters.12  
 
Fish traps account for a minority of black sea bass landings and minimal landings of butterfish 
and scup in these fisheries. Fish traps have been on the decline in this region, but remain in 
some places such as Rhode Island, and are used to target species like scup. Given the location 
where traps are fished, nearshore, benthic habitats are most likely to be impacted. Anchoring 
the nets to the seafloor and any movement of these weights along the bottom during periods 
of strong currents or wave energy can disturb compress, convert, or suspend benthic substrate. 
Similar to fish pots, the impacts of this gear are likely to be low on mud, sand, and gravel 
substrates due to their relatively small contact with the seafloor and predictable locations.13 
 
Gill Nets  
Gill nets are rectangular nets used to entangle fish around their gills as they swim by. They 
utilize translucent walls of monofilament nylon netting that are set across currents and fished 
vertically. A buoyant floatline 
along the top portion of the net 
and a heavy leadline along the 
bottom keep the net in place, and 

                                                        
11 Ibid. 
12 Image Source: University of Minnesota Sea Grant, 2015. Web: http://www.seagrant.umn.edu/fisheries/nets. 
13 Northeast Region Essential Fish Habitat Steering Committee. 2002. p. 29. 
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maintain the spread of the mesh while fishing. Gill nets may be fished at any depth in the water 
column depending upon their configuration and the desired species; they are versatile and can 
be fished in nearshore estuarine waters as well as offshore and over the continental shelf.14 
 
Pelagic Gill Nets 
Pelagic gill nets do not contact the seafloor; some are fished in midwater depths, while others 
are deployed just above the seafloor.  
 
Sink Gill Nets 
Sink or bottom gill nets rely on leadlines running along their length or anchors spaced along the 
net to hold them in position along the seafloor. They are typically about 300 feet long and 12 
feet high, and are fished in strings of three to four nets at a time on a school of fish or particular 
bottom feature. 
 

Stake Gill Nets 
In shallow, inshore waters, stakes can be used to fasten sink gill nets to the seafloor to 
fish across tidal currents. Stakes are driven into the sediment along the span of the net; 
the stakes remain in place while the net can easily be lifted, checked, and re-set. 

 
In the Mid-Atlantic region, gill nets account for the majority of Atlantic bluefish landings, and 
sink gill nets account for the majority of landings in the spiny dogfish fishery. While pelagic gill 
nets do not contact the seafloor and are likely to have minimal habitat impacts, sink gill nets 
can directly contact and impact benthic habitats with leadlines and anchors. Disturbances may 
occur while setting and retrieving gear, and by the movement of weights along the seafloor 
with heavy currents or wave action. Stake gill nets can create additional impacts by driving 
stakes into the sediment, impacting benthic habitat and causing scour. Sink and stake gill nets 
are likely to have low impacts in sand, mud, and gravel habitats.15 Sink gill nets deployed in 
deep water on the continental slope could permanently impact hard bottom clay structures or 
deepwater corals.16 While gill nets can be selective by matching mesh size to the desired target 
species, bycatch concerns have prompted some states in the region to restrict their use.17  
 
 
 
 
 
 
 
 

                                                        
14 Image Source: Encyclopedia Brittanica, Inc. 2010. Web: http://media.web.britannica.com/eb-media/15/144915-
004-ED578F04.gif. 
15 Northeast Region Essential Fish Habitat Steering Committee. 2002. p. 32. 
16 Ibid. 
17 New England Fishery Management Council Habitat Plan Development Team. 2011. p. 57. 
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Hook and Line 
Hook and line gear consists of a line with an attached lure or 
baited hook. The bait or lure can drift in the water column 
or sink to the bottom by attaching weights to the line. 
Typically, one hook or lure is tied to each line to catch a 
single fish, but umbrella rigs allow several baited hooks or 
lures to be fished from a single line. Fish are hooked in the 
mouth and held until the bite is detected and they can be 
retrieved. Lines may either be set and retrieved by hand 
(hand-lining), with rod and reel, or by electric or hydraulic 
retrieval machines that are mounted to the vessels, which 
allow small crews to simultaneously fish and retrieve several 
lines.18               

 

In the Mid-Atlantic region, hook and line gear is used in the 
commercial sector to catch a minority share of Atlantic 
bluefish and spiny dogfish. Jigging machines mounted on fishing boats can also been used to 
jerk unbaited, snagging lures through the water column to catch squid, though this practice is 
uncommon in the Mid-Atlantic. Rod and reel gear is used extensively in the recreational sector 
to target all MAFMC managed species with the exception of Atlantic surfclams and ocean 
quahogs. In general, hook and line gear is unlikely to cause benthic habitat impacts due to the 
small, temporary footprint of weighted hooks and lures contacting the seafloor. 
 
Hydraulic Clam Dredges 
A hydraulic clam dredge resembles a metal cage that is towed behind a vessel along the 
seafloor to collect clams. The dredges measure about 12 feet wide and 22 feet long, and 
incorporate narrow, pressurized jets along their leading edge that force water into the 
sediment to create turbulence and dislodge clams and other invertebrates. A hose from the 
fishing vessel attaches to the front of the dredge and supplies the force for the operating jets to 
stir up sediment and pull the 
dredge forward and several 
inches down into the sediment. 
This action helps to unearth 
clams from sand and sandy-
mud or sandy-gravel mixed 
substrates. A horizontal metal 
cutting bar rides at an angle 
behind the jets to catch and 
direct the dislodged clams up 
and into the cage behind it for 

                                                        
18 Image Source: The Fish Project, 2011. Web: 
http://thefishproject.weebly.com/uploads/9/4/7/1/9471530/4342638.png?544. 
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collection. The cage allows sediment, invertebrates, and undersized clams to pass through 
without being retained. The dredge is typically towed at about 2.5 knots for 15 minutes and 
gradually slows down as the cage fills with clams, at which point the dredge is pulled back to 
the surface with a winch.19  
 
In the Mid-Atlantic and New England regions, hydraulic clam dredges are used commercially to 
collect the majority of both ocean quahogs and Atlantic surfclams. Hydraulic dredges are 
commonly fished in fine-grain sandy substrates, and can also be used in large-grain sand, and 
mixed mud/sand/gravel substrates. The pressurized jets do not function properly in hard 
bottom habitats or in areas with seagrass; hydraulic clam dredges are excluded from shallow 
waters where SAV grows due to their vulnerability to impacts.20 Hydraulic clam dredges are 
likely to significantly impact biological and geological benthic structures and habitat by 
removing substrates through the trenching action of the dredge and suspending sediments with 
pressurized jets.21 These activities may bury existing or uncover new substrates in the wake of 
the dredge and change the nature of the benthic habitat. The weight and force applied by the 
dredge and pressurized jets can reduce habitat complexity by removing existing structure and 
burrows, creating unnatural mounds, and filling interstitial spaces between sediments. In 
addition to habitat impacts, hydraulic clam dredges are likely to dislodge many species of 
invertebrates in their wake, which can temporarily increase predation and reduce overall 
species abundance in localized areas. According to expert judgment, hydraulic clam dredges 
have the highest potential to cause significant, lasting habitat damage of any fishing gear 
type.22 However, since they are used in relatively small areas across the Mid-Atlantic and New 
England, their total potential to impact benthic habitat is not as great as bottom trawls or 
scallop dredges, which are used much more commonly and have a greater total footprint of 
impact.23  
 
 
 
 
 
 
 
 
 
 
 
 

                                                        
19 Image Source: University of Padova, 2011. Web: http://chioggia.scienze.unipd.it/DB/immagini/Hydraulic-
dredges-1.jpg. 
20 Northeast Region Essential Fish Habitat Steering Committee. 2002. p. 14. 
21 Northeast Region Essential Fish Habitat Steering Committee. 2002. p. 15. 
22 New England Fishery Management Council Habitat Plan Development Team. 2011. p. 107. 
23 Northeast Region Essential Fish Habitat Steering Committee. 2002. p. 14. 
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Lobster Pots 
Lobster pots are rectangular, wire-mesh cages coated in plastic that contain bait to attract and 
trap lobsters on the seafloor. Lobster pots incorporate long, sloping tunnel entrances on two 
sides to allow lobsters to enter the 
pot, and escape vents on the other 
sides to allow undersized lobsters to 
escape. Where the benthic substrate 
is hard and uneven, single pots are 
often deployed with individual buoys; 
strands of up to 100 pots connected 
by floating or sinking mainlines may 
be used where the benthic substrate 
is smooth and soft. When fished in 
rough, offshore waters, larger and 
heavier lobster pots are deployed. After soaking for several days, the mainlines and pots are 
pulled aboard small vessels and the live lobsters are collected.24  
 
While lobster pots are specifically designed to catch lobsters, a minimal portion of MAFMC 
managed black sea bass landings is caught as bycatch. Lobster pots are versatile and can be set 
both nearshore and offshore on any benthic substrate. Benthic habitats can be negatively 
impacted by the weight of the pots crushing, compressing, or disturbing the benthic substrates 
and causing scour of sediments. When fished in a string, lobster pots and their attached 
mainlines may drag along the seafloor during deployment and retrieval, potentially increasing 
the area impacted. The use of floating mainlines can minimize these impacts; however, pots 
with floating mainlines need to be carefully placed away from migration corridors to avoid 
entangling whales. In general, the benthic impacts from a single lobster pot are likely small due 
to their limited footprint and temporary presence on the seafloor. However, repeatedly 
deploying pots or strands of pots in the same areas may result in cumulative impacts, especially 
in areas with high structural complexity.25 For example, biological benthic habitat and seafloor 
depressions may be vulnerable to damage and smoothing over by repeatedly soaking trap gear 
in these areas.26 However, as this gear is not commonly used in the Mid-Atlantic, they have low 
potential to significantly impact benthic habitat. 
 
 
 
 
 
 

                                                        
24 Image Source: Lobster Traps Organization, 2014. Web: http://www.lobstertraps.org/img/lobster-trap-
diagram.jpg. 
25 Northeast Region Essential Fish Habitat Steering Committee. 2002. p. 28. 
26 New England Fishery Management Council Habitat Plan Development Team. 2011. 
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Scallop Dredges 
Scallop dredges are metal bags towed behind vessels used to dislodge and collect scallops from 
substrates on the seafloor. The bag is about 15 feet wide and the bottom is made up of many 
heavy metal interlocking rings, like chainmail, called chafing gear; the rings are sized to retain 
legal scallops and allow undersized scallops, other invertebrates, and sediments to fall back 
through them to the seafloor. A metal cutting bar on the leading edge of the dredge moves 
horizontally just above the surface of the sediment, creating turbulence that forces the scallops 
up off the seafloor and into the 
bag behind it. Protective metal 
“shoes” in front of the cutting 
bar help the dredge ride 
smoothly over uneven 
substrates and avoid damage 
from collisions with hard 
obstacles on the seafloor. A 
series of chains behind the 
cutting bar help direct scallops 
up and into the bag, while 
keeping sediment and 
undesired species out. Scallop 
dredges can be deployed singularly or in tandem and are typically towed between four and five 
knots to keep the cutting bar working efficiently. While typically towed over mostly smooth 
substrates, heavier, sturdier dredges can be used to fish over hard substrates. Depending upon 
the substrate type and density of scallops on the seafloor, tows can last from ten minutes to 
one hour.27  
 
While scallop dredges are used commercially to target scallops, a minimal portion of summer 
flounder landings is also caught as bycatch. They can impact benthic habitats to varying degrees 
based on the width of the dredge, the speed at which it is towed, and the characteristics of the 
substrates present. The shoes, chafing rings, and chains are all designed to drag along the 
seafloor and are likely to cause significant impacts on benthic habitats in the path of the dredge 
through crushing, compressing, or damaging structures and suspending substrates. Scallop 
dredges can also remove biological and geological habitat altogether, displace sediments, 
reduce habitat complexity by smoothing over or filling seafloor depressions created by the 
scallops, and destroy or damage emergent and attached benthic epifauna such as colonial 
polychaetes.28 These impacts may reduce abundance of some invertebrates and food quantity 
and quality of the surrounding benthic substrate.29 In mixed substrate habitats such as gravel, 
the metal chafing rings can significantly alter the first few inches of benthic substrate by 

                                                        
27 Image Source: Goudey, 1999. Web: http://www.scienceteacherprogram.org/images/CComer11-2.gif. 
28 Northeast Region Essential Fish Habitat Steering Committee. 2002. p. 18. 
29 Northeast Region Essential Fish Habitat Steering Committee. 2002. p 20. 
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creating shallow trenches and suspending sediments, including contaminated sediments.30 The 
likely habitat impacts from scallop dredges are similar to those of trawl gear, though scallop 
dredges cannot be fished as deeply and thus have a smaller potential impact footprint due to 
much shorter tow times. 
 
Toothed Clam Dredges 
Toothed clam dredges are metal cages that are towed along the seafloor by small vessels to 
rake clams out of the sediment. Fished primarily in sand 
and sandy mud substrates, the cages ride on skis to help 
them slide easily over obstacles and uneven bottom on 
the seafloor. Toothed clam dredges incorporate long, 
angled metal tines, or “teeth,” on their leading edge to 
rake through benthic substrates, which dislodges 
sediment, clams, and invertebrates. Once dislodged, the 
clams are forced upward and into the cage for collection. 
The cage design incorporates spaces in the bottom to 
allow undersized clams, other non-target invertebrates, 
and sediment to pass through and fall back to the seafloor. 
After each tow, the dredge is pulled back to the vessel by 
a winch to collect the remaining clams.31 
 
Toothed clam dredges are a secondary gear used to target ocean quahogs and Atlantic 
surfclams, and are predominantly used from southern New England northward. These dredges 
account for minimal landings in each fishery. The size of the dredge and speed of the tow 
dictate the degree to which benthic habitats are impacted by toothed clam dredges. While in 
contact with the seafloor, the skis can compress, convert, or damage benthic habitats and may 
smooth over biological depressions or collapse existing burrows, reducing habitat complexity. 
The dredge’s teeth rake the benthic sediments to a depth of about six inches, which can 
destroy, damage, or disturb benthic habitats and create small furrows in their wake. The dredge 
can also dislodge invertebrates, which can attract predators and increase predation in areas 
following a tow. Therefore, toothed clam dredges are likely to have significant impacts on 
benthic habitats. 
 
 
 
 
 
 
 
 

                                                        
30 Ibid. 
31 Image Source: FAO, 2003. Web: http://www.fao.org/docrep/field/003/AB874E/AB874E18.gif. 
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Trawls 
Trawling consists of a single vessel or pair of vessels towing a long, tube-like net through the 
water at a desired depth that funnels and captures species of fish and invertebrates. Large, 
heavy wooden or metal panels called “otter boards” or simply “doors” are attached to the sides 
of the net by wire ground cables and bridles. The towing cable, or “warp,” attaches each of the 
doors to the vessel, which create tension and drag on the water to help drive them down and 
apart to keep the net mouth wide open. For trawls that fish on the seafloor, the doors are 
equipped with metal “shoes” on their front and underside to protect them from damage as 
they bounce off rocks and hard 
substrate on the seafloor, and to 
create clouds of silt at the edges 
of the net mouth to herd fish 
inside. The trawl nets themselves, 
also called “trawls,” are widest at 
the mouth and gradually get 
narrower toward the back of the 
bag, called the “codend,” where 
fish are concentrated and 
eventually collected when the 
gear is hauled back to the vessel. 
A buoyant floatline runs across 
the top of the trawl net and a heavy leadline or footrope runs along the bottom portion of the 
net mouth, called the sweep, to apply vertical forces to keep the net open during a tow.32 
 
Trawl gear is versatile: the speed of the vessel, size of the net and its mesh, and configuration of 
the ropes and chains can all be changed based on the desired depth and species to be fished. 
Including cables, sweeps and spread of the net between doors, the static footprint of trawl gear 
can span several hundred feet. Tows can last as long as six hours and at a typical speed of about 
three knots, can cover a distance of 20 miles and have 0.75 square miles of bottom contact.33 
 
Midwater Trawls 
Midwater trawls are towed by one or a pair of vessels and rely on a series of funneling ropes 
and engine noise to herd schooling fish toward the net and are commonly used in the Mid-
Atlantic region to fish the middle of the water column. If fish congregate in deep water, heavy 
balls of chains can be attached to midwater trawl gear to allow it to fish deeper, and allow it to 
occasionally contact the seafloor.  
 
 
 

                                                        
32 Image Source: NOAA Fisheries NEFSC, 2012. Web: http://www.nefsc.noaa.gov/psb/bycatch/typical_trawl.jpg. 
33 Mirarchi, F. 1998. “Bottom Trawling on Soft Substrates.” p. 80-84 in: Effects of Fishing Gear on the Seafloor of 
New England. E.M. Dorsey and J. Pederson (eds.). MIT Sea Grant Publication. 98-4, 160 pp. 
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Bottom Otter Trawls 
In contrast, bottom otter trawls are designed to sweep along or just above the seafloor to catch 
various benthic and demersal species of fish and invertebrates, and are the most common type 
of trawl gear used in the region. Bottom trawlers can adjust the speed of the vessel, the length 
of the warp, and the weight of the gear through the use of chain sweeps and “rollers” to 
suspend the net just off the bottom to target demersal species like scup or squid, or may use 
heavier chain sweeps that keep the net in constant contact with the seafloor to target flatfish 
such as summer flounder. 
  

Raised Footrope 
Some bottom trawl gear is designed specifically to employ a raised footrope to help 
reduce bottom contact and benthic groundfish species while targeting demersal species 
that hold just off the bottom like squid or butterfish. In areas of rough or uneven 
seafloor, bottom trawls can be outfitted with many small, rubber circles called “cookies” 
near the underside of the net mouth to help them roll smoothly over bottom contours: 
these are often called “roller” sweeps.  
 
Rockhopper 
Recently, larger, heavier “rockhopper” sweeps have been developed that utilize a series 
of fixed rollers along the bottom of the net. These help minimize damage to the seafloor 
from dragging gear on the bottom, and keep the net from catching on obstructions as it 
moves along the seafloor. 
 

In the Mid-Atlantic fisheries, each trawl configuration is utilized to target federally managed 
species. Small mesh single or paired midwater trawls are used to catch the majority of Atlantic 
mackerel and herring when the fishery is operating at high capacity, and a small portion of 
shortfin squid (Illex) landings. Bottom otter trawls are responsible for the majority of shortfin 
squid (Illex) and longfin squid (Loligo) landings, a minority share of spiny dogfish landings, and 
minimal golden tilefish landings. Raised footrope trawls are mostly used to target spiny dogfish 
and account for a minority of landings in that fishery while avoiding benthic groundfish species. 
Rockhopper bottom trawls account for the majority of landings in the summer flounder, scup, 
butterfish, and black sea bass fisheries, and also the majority of Atlantic mackerel landings 
when the fishery is operating below capacity.34  
 
Habitat impacts from trawling are generally related to the type and configuration of the gear, 
its relative weight in the water, the amount of the seafloor contacted, and the length of the tow. 
Pelagic or midwater trawls rarely contact the seafloor; therefore they are less likely to cause 
significant habitat impacts compared to bottom otter trawls. Significant impacts to habitat 
result from towing gear along the seafloor, including doors, ground cables and bridles, footrope, 
sweep portion of the net mouth, and any associated rollers or cookies on bottom-tending trawl 

                                                        
34 When operating at full capacity, midwater trawls account for the majority of Atlantic mackerel catch; 
rockhopper bottom trawls currently take the majority of Atlantic mackerel as the fishery operating at a low level. 
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gear. As a result, negative impacts to all benthic habitat types including mud, clay, sand, gravel, 
rock, or mixed substrates are highly likely. Bottom trawling gear can directly damage, convert, 
or destroy biological and geological benthic habitats such as structures formed by organisms 
and mounds of substrate through crushing, burying, and disturbing substrates.35 The weight of 
the doors, shoes, and rollers scraping on benthic substrates can reduce habitat complexity by 
smoothing and filling burrows and depressions on the seafloor, suspend sediments due to 
turbulence in its wake, and significantly reduce species abundance in areas by redistributing 
and removing sediments.36 The sum of these mechanisms can decrease and disrupt overall 
ecosystem productivity and function. In certain areas such as deepwater mud, clay, and gravel, 
these impacts may permanently reduce the suitability of habitats for species. For example, 
trawling may knock over or remove gravel, cobble, or boulder mounds that do not re-form.37  
 
Bottom trawls are likely to impact benthic habitats over a single tow; repeated trawling over 
the same areas of seafloor can exacerbate impacts, have cumulative effects on habitats and 
benthic communities, and impact a greater portion of the seafloor.38, 39 Due to their widespread, 
varied use across the region and large footprint on the seafloor, bottom otter trawls in their 
various configurations are likely to cause the most widespread habitat impacts of any gear type 
used in the Mid-Atlantic.40 The use of rockhopper trawl gear in particular, which is mostly 
coated in plastic and can be up to 80% lighter than other bottom trawl gears, may be able to 
reduce the severity and duration of some of these impacts, however.  
 
III. Potential Habitat Impacts in the MAFMC Context 

Two tables are presented below to visually represent a comparison of potential habitat impacts 
across gear types. They are designed as a heat map to give a sense of which targeted fisheries 
use these gears and which gears are likely to cause the most significant impacts on habitats in 
the Mid-Atlantic region. Gears are scored and color-coded as low, moderate or high potential 
impacts based on the information summarized in each gear profile, which is rooted in expert 
judgment, peer-reviewed published research, observational studies, and some gray literature 
(Table 1). These rankings are not intended to be technical or absolute, and represent relative 
rankings across gears. The actualized habitat impacts resulting from the use of each gear will 
depend on its specific configuration, where it is used, and the specific types of habitat present. 
 
 
 
 

                                                        
35 Northeast Region Essential Fish Habitat Steering Committee. 2002. p. 24-25. 
36 Northeast Region Essential Fish Habitat Steering Committee. 2002. p. 25. 
37 Ibid. 
38 Ibid. 
39 Northeast Region Essential Fish Habitat Steering Committee. 2002. p. 23. 
40 New England Fishery Management Council Habitat Plan Development Team. 2011. 
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In Table 1, each fixed gear including bottom longlines, pots, and traps, are scored as having low 
habitat impacts. Mobile gears such as bottom otter trawls and dredges that tow or drag 
equipment along the seafloor can crush, remove, and bury and suspend sediments, reducing 
habitat complexity and leaving altered substrates in their wake; these gears are scored as 
having high potential for habitat impacts.  
 
Table 1. Heat Map of Habitat Impacts by Gear Type 

Gear Type Potential Habitat 
Impacts 

Targeted MAFMC Fisheries 

Bottom Longline 41 Low Golden Tilefish 

Fish Pot Low Black Sea Bass, Butterfish, Scup 

Fish Trap Low Black Sea Bass, Butterfish, Scup 

Pelagic Gill Net Low Atlantic Bluefish 

Hook and Line Low Atlantic Bluefish, Spiny Dogfish; 
potentially all species except Atlantic 

Surfclams and Ocean Quahogs may be 
caught by recreational sector using 

hook and line gear 

Lobster Pot Low Black Sea Bass 

Single or Paired 
Midwater Trawl 42 

Low Atlantic Mackerel, Shortfin Squid (Illex)  

Sink Gill Net Moderate Spiny Dogfish 

Bottom Otter Trawl High Summer Flounder, Scup, Black Sea 
Bass, Spiny Dogfish, Golden Tilefish, 

Atlantic Mackerel, Butterfish, Longfin 
Squid (Loligo) and Shortfin Squid (Illex) 

Hydraulic Clam Dredge High Atlantic Surfclam, Ocean Quahog 

Scallop Dredge High Summer Flounder (as bycatch) 

Toothed Clam Dredge  High Atlantic Surfclam, Ocean Quahog 

 
 
 
 
 
 

                                                        
41 Bottom longlines generally have low impacts on habitat, but may cause permanent damage to rare, sensitive 
habitat types such as deepwater coral and hard clay. 
42 Midwater trawl is usually the dominant gear type used to catch Atlantic mackerel. However, the fishery is 
operating at low levels and bottom otter trawls account for the majority of the catch at this time. 
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Table 2 includes landings information from personal communication with MAFMC staff and 
NOAA Fisheries trip report logbook data as a proxy for effort of each gear type in the Mid-
Atlantic region. The likely habitat impacts of each gear in Table 1 are presented in the center 
column, while the effort-indexed impact potential is scored in the far right column. Gears 
accounting for greater than 50% of landings in a fishery are coded as “Majority” gears, whereas 
gears accounting for less than 50% of landings are coded as “Minority” gears. Where a gear 
accounts for less than 5% of fishery landings, it falls under a “Minimal” category. In these cases, 
the previous coding of the minimal gear from Table 1 is downgraded to reflect a lower 
likelihood of habitat impacts. For example, bottom trawls account for minimal landings in the 
golden tilefish fishery, and therefore are scored down from high to moderate impacts. The 
Atlantic bluefish fishery is the only Mid-Atlantic fishery generally prosecuted with gears that are 
likely to have low habitat impacts, while the golden tilefish fishery uses gears that are likely to 
cause low and moderate impacts, respectively. Every other MAFMC-managed fishery utilizes 
some gears that have the potential to cause high habitat impacts.  
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Table 2: Heat Map of Habitat Impacts by MAFMC Fisheries, indexed by Gears and Landings 43 

MAFMC Fishery Gears Used Potential 
Habitat Impacts 

% of 
Landings 

Effort-Indexed 
Impact Potential 

Atlantic 
Mackerel 44 

Bottom Trawl High Majority High 

Midwater Trawl Moderate Minority Moderate 

Other 45 N/A Minimal N/A 

Atlantic 
Surfclams 

Hydraulic Clam Dredge High Majority High 

Toothed Clam Dredge Low Minority Low 

Black Sea Bass Bottom Trawl High Majority High 

Fish Pot and Fish Trap Low Minority Low 

Lobster Pot Low Minimal Low 

Other N/A Minority N/A 

Atlantic 
Bluefish  

Pelagic Gill Net Low Majority Low 

Hook and Line Low Minority Low 

Other N/A Minimal N/A 

Butterfish  Bottom Trawl High Majority High 

Fish Pot and Fish Trap Low Minimal Low 

Other N/A Minority N/A 

Golden Tilefish  
 

Longline Low Majority Low 

Bottom Trawl High Minimal Moderate 

Shortfin Squid 
(Illex) 

Bottom Trawl High Majority High 

Midwater Trawl Moderate Minimal Low 

Longfin Squid 
(Loligo) 

Bottom Trawl High Majority High 

Other N/A Minimal N/A 

Ocean Quahogs  Hydraulic Clam Dredge High Majority High 

Toothed Clam Dredge Low Minority Low 

Scup  
 

Bottom Trawl High Majority High 

Fish Pot and Fish Trap Low Minimal Low 

Other N/A Minimal N/A 

Spiny Dogfish  
 

Sink Gill Net Moderate Majority Moderate 

Bottom Otter Trawl High Minority High 

Hook and Line Low Minority Low 

Other N/A Minimal N/A 

Summer 
Flounder 

Bottom Trawl High Majority High 

Scallop Dredge Low Minimal Low 

Other N/A Minimal N/A 

                                                        
43 Landings information comes from personal communication with MAFMC staff and NOAA Fisheries trip report 
logbook data and is presented here to give relative impressions of the most important gears used in a fishery. 
44 The dominant gear in the Atlantic mackerel fishery changes from bottom to midwater trawl as noted above. 
45 “Other” denotes specific gear type information was not available. 
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IV. Discussion 

Some important nuances emerged from this research that can inform discussions around 
habitat impacts from fishing gears. The total impact of the different gear types on habitat in the 
Mid-Atlantic region is related to several factors such as configuration of the gear, area fished, 
total effort, and seasonality. Some gears described above are used to catch MAFMC managed 
species, but are mainly used within state waters, such as staked gill nets and toothed clam 
dredges. At first glance, some gears seem to have low impacts on habitat on an individual tow 
or soak basis, but the cumulative impacts of repeatedly deploying gears such as lobster pots 
over time may be quite significant to habitat on a region-wide scale. For example, the total 
impact of the widespread use of hook and line gear by the recreational sector in the region may 
be substantial. Simple adjustments to how the gear is deployed, such as reducing soak times for 
certain fixed gears like bottom longlines or pots could reduce impacts to habitat by reducing 
the amount of time they contact the seafloor. 
 
Fishing gear impacts on habitat are a function of both the single and cumulative use of each 
gear type used in the region. Scallop dredges, hydraulic and toothed clam dredges, and bottom 
otter trawls are the most likely gears to cause significant habitat impacts.46 These relatively 
heavy gears are towed or dragged along the seafloor and purposefully create turbulence to 
suspend sediment and organisms, and therefore are likely to impact habitats over long 
timeframes of months to years. Fixed gears, such as lobster pots, fish traps and fish pots, and 
bottom longlines are the least likely to cause significant, long-term habitat impacts due to their 
relatively small and temporary footprint on the seafloor.47 Gears that do not contact the 
seafloor such as floating gill nets are unlikely to impact benthic habitats. Over a single tow, 
scallop dredges, hydraulic clam dredges and bottom trawls may have the highest potential to 
impact habitat. However, when taking into account the width of the gear, towing speed and 
area towed, and the size of the fleet using each gear, bottom otter trawls are likely to cause the 
most significant impacts to habitat across the region.  
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                        
36 Northeast Region Essential Fish Habitat Steering Committee. 2002. p. 41 
47 Ibid. 



Habitat Impacts from Fishing – Anthropogenic Activity Background Document 20 

V. References 

1. Personal Communication with Jessica Coakley, Mid-Atlantic Fishery Management 
Council, 12/15/2014. 

2. Personal Communication with Dr. David Stevenson, NOAA Fisheries Habitat 
Conservation Division, Greater Atlantic Region, 12/17/2014. 

3. Stevenson, D. et al. 2004. “Characterization of the Fishing Practices and Marine Benthic 
Ecosystems of the Northeast U.S. Shelf, and an Evaluation of the Potential Effects of 
Fishing on Essential Fish Habitat.” NOAA Technical Memorandum NMFS-NE-181. Web: 
<http://www.greateratlantic.fisheries.noaa.gov/hcd/Stevenson%20et%20al%20Tech%2
0Memo%20181.pdf>. Accessed 12/15/2014. 

4. Northeast Region Essential Fish Habitat Steering Committee. 2002. Workshop on the 
Effects of Fishing Gear on Marine Habitats off the Northeastern United States, October 
23-25, 2001, Boston, Massachusetts. Northeast Fisheries Science Center Reference 
Document 02-01; 86 p. Web: 
<http://www.nefsc.noaa.gov/nefsc/publications/crd/crd0201/>. Accessed 12/15/2014. 

5. Dalyander, P. Soupy et al. 2013. “Characterizing Wave- and Current- Induced Bottom 
Shear Stress: U.S. Middle Atlantic Continental Shelf.” Continental Shelf Research (52): 
73-86. Web: <http://www.sciencedirect.com/science/article/pii/S0278434312002889>. 
Accessed 4/16/15. 

6. Fogarty, Michael. NOAA Fisheries. 2014. “Swept Area Seabed Impact (SASI) Model Habit 
Risk Traffic Light Summary.” Accessed 12/19/2014. 

7. Grabowski, John et al. 2014. “Assessing the Vulnerability of Marine Benthos to Fishing 
Gear Impacts.” Reviews in Fisheries Science & Aquaculture, 22:2, 142-155. Web:< 
http://www.researchgate.net/publication/256982062_Assessing_the_Vulnerability_of_
Marine_Benthos_to_Fishing_Gear_Impacts>. Accessed 12/15/2014. 

8. Mirarchi, F. 1998. “Bottom Trawling on Soft Substrates.” p. 80-84 in: Effects of Fishing 
Gear on the Seafloor of New England. E.M. Dorsey and J. Pederson (eds.). MIT Sea Grant 
Publication. 98-4, 160 pp. 

9. New England Fishery Management Council Habitat Plan Development Team. January 
2011. “Omnibus Fish Habitat Amendment 2 Environmental Impact Statement Appendix 
D: The Swept Area Seabed Impact (SASI) Approach: A Tool for Analyzing the Effects of 
Fishing on Essential Fish Habitat.” Web: 
<http://archive.nefmc.org/habitat/planamen/efh_amend_2/appendices%20%20dec201
3/Appendix%20D%20-%20Swept%20Srea%20Seabed%20Impact%20approach.pdf>. 
Accessed 12/19/2014. 

10. New England Fishery Management Council and NOAA Fisheries. 2014. “Omnibus 
Essential Fish Habitat Amendment 2 Volume 1: Executive Summary, Background and 
Purpose, and Description of the Affected Environment.” Updated 2/13/2014. Web: < 
http://archive.nefmc.org/habitat/council_mtg_docs/Feb%202014/1_OHA2%20DEIS%20
Volume%201.pdf>. Accessed 1/15/2014. 
 


