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Seamounts are fragile and biologically diverse marine ecosystems that are
vulnerable to deep-sea fisheries activities and, increasingly, other human
impacts.
This briefing examines the current state of seamount science and protection.
It summarizes who continues to fish in these unique habitats and presents a
case for urgent and intensified political action to protect these biodiversity
hotspots.
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The DSCC is calling on States to close all seamounts on the high seas to the
most damaging of deep-sea fisheries activities: bottom trawling.

What is a
seamount?

Why are they
important?

Seamounts are estimated to number from
14,000 to 33,000 in the global ocean
(Kitchingman and Lai, 2007; Yesson, 2011) and
the number of other underwater features,
including hills, knolls and rises greater than
100m in height could be in the hundreds of
thousands, or more (Inniss et al., 2016).

There are a variety of different definitions of
seamounts. For the purpose of this briefing, they
are defined as underwater mountains, or
topographical features, that rise more than 100
meters (m) above the surrounding seafloor,
where the seafloor is greater than 200m below
the surface (Rogers, 2018).

Seamounts introduce irregularities into the
pelagic environment, such as a hard substrate.
They disrupt current flows, increase primary
productivity and trap plankton (Annasawmy et
al., 2020; Demarcq et al., 2020). Home to
unique and fragile marine ecosystems, they
often act as hotspots for oceanic biodiversity
(Leitner et al., Noyon et al., 2020). Corals,
sponges and other sessile epifauna or
organisms live on the tops and sides of these
structures, taking advantage of small-scale
currents. In turn, these structure-forming
species provide habitat for a wide range of
other species, many of which remain to be
discovered.

This includes seamounts defined as submarine
features greater than 1000m in height from base
to peak as well as other submarine features,
such as underwater mounts of lesser elevations,
including hills, knolls, banks, rises and peaks
along oceanic ridge systems, as highlighted in
the United Nation’s (UN) First World Ocean
Assessment (Inniss et al., 2016).
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"Home to unique and fragile
marine ecosystems, [seamounts]
often act as hotspots for oceanic
biodiversity."

What is the
current state of
seamount
science?
As recently as 10 years ago, our knowledge of
seamount biological communities was quite
limited. The development of remotely operated
vehicles (ROVs), equipped with high definition
video cameras, enabled the exploration of many
seamounts for the first time. The imagery they
recorded could be used to identify organisms in
the sponge and coral communities on
seamounts, supplementing acoustic and satellite
bathymetry data (U.S. National Oceanic and
Atmospheric Administration (NOAA), 2020).
Over the past decade, NOAA’s Office of Ocean
Exploration has conducted diving expeditions at
fishable depths (200-1800m) off the coast of New
England in the Northwest Atlantic, and across the
Central and North Pacific. Of approximately 50
seamounts explored, none were devoid of corals,
sponges, or other forms of life. At upper bathyal
depths (200-800m), organisms were abundant
and widespread. In the upper part of the lower
bathyal (1000-1800m), while there were often
many organisms, their distribution tended to be
sparse.
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However, many of the deeper species were
significantly larger, and likely far older, than
their shallower counterparts.
Recent research using autonomous
underwater vehicles (AUVs) shows that, even
in areas where fishing has taken place,
remnant populations of vulnerable marine
ecosystems (VMEs) remain. This indicates that
area closures to prevent further impacts from
bottom fishing activities should be a priority in
order to allow for recovery (Baco et al., 2019;
Morgan and Baco, 2021).
The Food and Agriculture Organization of the
United Nations (UN FAO) International
Guidelines for the Management of Deep-Sea
Fisheries in the High Seas (FAO 2009), adopted
in 2008 and endorsed by the UN General
Assembly (UNGA) in 2009, includes a set of
criteria for the identification of VMEs. This
encompasses: uniqueness or rarity; fragility;
life-history traits of component species that
make recovery difficult (e.g., long-lived deepwater coral species that can be thousands of
years old); and the structural complexity and
functional significance of the habit for fish and
other (e.g., rare, endangered) species (FAO,
2009). Moreover, the FAO Guidelines refer to
topographical features such as seamounts,
canyons, banks, knolls, hills and hydrothermal
vents as areas that are likely to contain VMEs
and VME indicator species.
The scientific committees of the majority of
Regional Fisheries Management Organizations
(RFMOs), which manage deep-sea fisheries on
the high seas, have identified a wide range of
species and taxonomic groups which meet the
VME criteria (e.g., CCAMLR, 2009). VME
indicator species and taxonomic groups
include: black corals; gorgonians; stony corals;
sponges; sea pens; bryozoans;
xenophyophores; emergent epifauna; and a
range of other deep-sea habitat-forming
species that are vulnerable to the impacts of
bottom fishing gear, in particular bottom
trawling gear.

More recently, scientists have suggested that the
concept of a VME should be linked to the ability of
ecosystems to recover from the impacts of
bottom trawling and/or linked to the ecosystem in
which populations, communities and habitats are
nested and interact at a functional level (Baco et
al., 2020). This approach would require entire
seamounts to be treated as VMEs- a term
developed to distinguish between the ecosystem
and the indicator species’ usage of the VME, likely
as part of a larger ecosystem (Watling and
Auster).
Seamounts have been recognized as underwater
topographical features likely to contain VMEs
(FAO, 2009); in effect, seamounts themselves are
proxies for VMEs and ‘hotspots’ of deep-sea
biodiversity.
This briefing explains why, considering these and
other factors, it is virtually impossible to
implement the UNGA resolutions, starting with
resolution 59/25, without fully placing seamounts
off-limits to bottom trawling.
The other factors include: gaps in the
understanding of the bycatch data for seamounts;
the fragility of VME species to the impacts of
bottom fisheries; the connectivity between
seamount species and habitats; and the unique
nature of seamount habitats.

"...it is virtually impossible to
implement the UNGA
resolutions... without fully
placing seamounts off-limits to
bottom trawling"

On the issue of our gaps in knowledge of
seamount ecosystems, the UN’s First World
Ocean Assessment concluded:
“Deep-sea ecosystems associated with
seamounts, ridges, and other topographic features
are now and will increasingly be subjected to
multiple stressors from habitat disturbance,
pollutants, climate change, acidification and
deoxygenation [...].
The scientific understanding of how these
stressors may interact to affect marine
ecosystems remains particularly poorly
developed. For example, the widespread
destruction of deep-water benthic communities
due to trawling has presumably reduced their
ecological and evolutionary resilience as a result
of reduced reproductive potential and loss of
genetic diversity and ecological connectivity.”
“Although it is heartening that some seamounts,
ridges and other sensitive marine habitats are
being protected by fishing closures, Marine
Protected Areas and other actions, little scientific
understanding of the efficacy of actions
implemented to date and few studies to assess
this exist. The connectivity between these habitats
remains largely unknown, as are the factors that
influence colonization, species succession,
resilience and variability...Our starting point in
attempting to understand and manage these
habitats is, to paraphrase Socrates, that we know
almost nothing”
Chapter 51, UN’s First World Ocean Assessment
(Inniss et al., 2016)

Seamounts should be managed as VMEs
(Watling and Auster, 2017), with bottom
trawling prohibited and fishing with static gear
managed on a highly precautionary basis, in
order to prevent significant adverse impacts.
Without this, deep-sea bottom fisheries will
continue to damage some of the most fragile,
vulnerable and biologically diverse habitats in
the ocean and continue to degrade the
resilience of these habitats, thereby preventing
their regeneration or recovery.
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What threatens
seamounts and
their associated
biodiversity?
© NOAA Office of Ocean Exploration and Research

The most immediate threat to seamounts and
their related features is fishing. Fishing on
seamounts usually involves the use of bottom
trawling gear, which needs to be large and heavy
in order to reach these depths and remain on the
bottom as it is towed along the seafloor. The
metal doors, used to keep the mouth of the net
open, can weigh as much as five tonnes. The net,
cables and doors of the bottom trawl gear can
spread up to 150-200 meters across while being
dragged along the seafloor while bottom trawling
and the footrope, which keeps the net in contact
with the seafloor, is armored with large discs in
order to guard the net from being torn by rocks
and ledges protruding from the seamount’s
surface. The trawls are typically towed at speeds
of four to five knots (FAO, 2020).
ROVs, or drop cameras, have shown trawled
seamount areas to be characterized by a lack of
attached fauna, or scattered fragments of fauna
left by the trawl gear. Scrape marks, most likely
from the trawl doors, are commonly found on the
rock surfaces. Recovery from fishing activity can
take decades to centuries (Williams et al., 2010).
Off the coast of New Zealand, the community of
organisms that lived on seamounts prior to fishing
activities showed no sign of recovery, even though
the seamounts had not been fished for at least 15
years (Clark et al., 2019) on the New England
seamounts, which were fished heavily in 1972 and
sporadically for the following 20 years, there was
only a slight indication of recolonization of the
fauna 30 years later.
These studies were conducted on seamounts with
summits 750 to 1000m deep (Watling and Auster,
2017). At greater depths, due to the
slow growth rates and sporadic recruitment of
corals, sponges and benthic organisms, recovery
may take multiple decades to centuries (Geert et
al., 2018; Goode et al., 2020).
© NOAA Office of Ocean Exploration and Research

As deep-sea research focuses on seamounts, new
information continues to be released on the impacts
of bottom fishing on seamount ecosystems, in
particular bottom trawling. Scientists leading deepsea surveys along the northwestern Hawaiian Ridge
and Emperor Seamount Chain in the North Pacific
have found evidence of regeneration in cold-water
corals on seamount areas that have been heavily
trawled in the past, but which have been closed to
bottom trawling for the last several decades (Baco et
al., 2019). They have also found evidence of VMEs on
seamounts, which are particularly at risk from bottom
trawling, as well as quantities of lost or abandoned
fishing gear.

" At greater depths, due to the slow
growth rates and sporadic
recruitment of corals, sponges and
benthic organisms, recovery may
take multiple decades to centuries"
Australian government scientists have estimated that
the amount of coral recorded in trawl nets by New
Zealand vessels deepwater trawl-fishing on
seamounts on the high seas in the South Pacific over
the past ten years could represent just a fraction of
the deepwater coral damaged and left on the seabed,
which may amount to 100-400 times more (South
Pacific RFMO Scientific Committee (SPRFMO SC),
2019). This is a matter of concern given that the
recorded bycatch of corals in the bottom trawl
fisheries on seamounts in the southwest Pacific
indicates that it is widespread and that levels are
often high, in some cases exceeding 1,000kg per tow
(SPRFMO SC, 2018).

What is the status of seamount
protection?
Estimates suggest that seamounts with a relief of over 1000m cover around 4.7% of the ocean floor, or 17.2
million km2, while features below 1000m in elevation cover 16.3% of the seafloor, or 59.3 million km2 (Inniss
et al., 2016; Rogers, 2018).
While some RFMOs have protected many seamounts that lie at fishable depths, there remain large gaps in
protection, in particular in the Pacific and the Southern Indian Ocean. These ocean areas should be an
immediate priority for protection, particularly given the commitments made by Parties of the SPRFMO and
the South Indian Ocean Fisheries Agreement (SIOFA) to implement the UNGA resolutions that committed
States and RFMOs to take urgent action to protect seamounts and other areas of deep-sea biodiversity from
the harmful impacts of bottom fishing, in particular bottom trawling.
Table 1: Seamounts and oceanic ridge systems closed to bottom trawling in areas beyond national jurisdiction
(ABNJs) at fishable depths- preliminary review of available information:

Source: Fuller et al., 2020.
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Who is fishing on seamounts?
As of 2018, six countries were engaged in bottom trawling on seamounts and ridge systems on the high seas,
with fisheries in the South Pacific, North Pacific and North Atlantic (Table 2). These were: New Zealand; Japan;
Spain; the Cook Islands; Korea; and the Faroe Islands.

There were approximately 20 vessels bottom trawling on seamounts, with a total estimated global catch of
12,000 tonnes. This figure represents 0.0142% of marine capture fisheries globally, which was estimated to be
84.4 million tonnes by the UN FAO in 2018 (FAO, 2020). Most of the target catch by these vessels across high
seas regions consists of four species: pelagic armourhead in the North Pacific; splendid alfonsino in the North
Pacific, Southern Indian Ocean and the North Atlantic; orange roughy in the Southwest Pacific, Southern Indian
Ocean and the Northeast Atlantic; and roundnose grenadier in the Northeast Atlantic.

Table 2. Numbers of vessels that reported deep-water bottom trawling and/or mid-water trawling for deep-sea
1
2
3
species on seamounts, oceanic ridge systems and large underwater features on the high seas in 2018.

1. The Southwest Indian Ocean Ridge and other ridge systems in the Southern Indian Ocean, the Northern Mid Atlantic Ridge and the Louisville Ridge and West Norfolk Ridge in the
Southwest Pacific.
2. Examples of large underwater features where trawling occurs on the high seas include: Lord Howe Rise in the Southwest Pacific/Tasman Sea; Walters Shoal in the Southern Indian
Ocean; and Hatton Bank in the Northeast Atlantic.
3. The numbers of vessels bottom trawling on seamounts and other features in each region comes from the following sources:
NPFC: Annual summary footprint of bottom fisheries in the Convention Area, Document Number: NPFC-2020-AR-Annual Summary Footprint - Bottom Fisheries:
https://www.npfc.int/summary-footprint-bottom-fisheries
SPRFMO: New Zealand Annual Report. 7th Meeting of the Scientific Committee of SPRFMO, October 2019. SC7-Doc 23: https://www.sprfmo.int/assets/2019-SC7/Meeting-Docs/SC7Doc23-NZ-Annual-Report.pdf
SIOFA: 4th Meeting of the Southern Indian Ocean Fisheries Agreement (SIOFA) Scientific Committee, 24-29 March 2019.Annual National Report of Japan. SC-04-10 (REV_1):
http://apsoi.org/sites/default/files/documents/meetings/SC-04-10_Rev1%20National%20Report%20of%20Japan%20%28Mar%201%29.pdf National Report – Cook Islands. SC-04-29:
http://apsoi.org/sites/default/files/documents/meetings/SC-04-29%20Annual-National-Report-Cook_Islands.pdf
NEAFC: Reported Catch 2018: https://www.neafc.org/system/files/2018-Final-Catch-tables_0.pdf. Annual Overview of Bottom Fishing in the NEAFC Regulatory Area. 1st January to 31st
December 2018. NEAFC Annual Meeting 2019. AM 2019-52. November 2019.
NAFO: Report of the NAFO Commission and its Subsidiary Bodies (STACTIC and STACFAD). 41st Annual Meeting of NAFO 23-27 September 2019. Annex 45. Annual Fisheries and
Compliance Review 2019: https://www.nafo.int/Portals/0/PDFs/COM/2019/comdoc19-34.pdf and NAFO Scientific Council Reports 2019. Splendid alfonsino, p. 218:
https://www.nafo.int/Portals/0/PDFs/rb/2019/Redbook2019v2.pdf
4. These are best estimates of the numbers of trawl vessels and catch on the Mid Atlantic Ridge (MAR) deep-sea mid-water and Hatton Bank bottom trawl fisheries targeting roundnose
grenadier, based on information available from NEAFC. A caveat concerns the deep mid-water trawl fishery on the MAR where the ridge is believed to be too deep for mid-water trawls to
contact the bottom. In addition, in the Northeast Atlantic, one vessel from Spain engaged in mid-water trawling for splendid alfonsino for 10 days in 2018 on a seamount in the NAFO
Regulatory Area. Its total catch was two tonnes. This fishery, the last remaining trawl fishery on seamounts in the NAFO Regulatory Area, was banned in 2019.

None of the stocks of these target species are fished at sustainable levels. The status of these stocks
is either unknown (alfonsino and orange roughy in the Southern Indian Ocean; orange roughy in the
South Pacific); recognized as depleted (pelagic armourhead and alfonsino in the North Pacific,
alfonsino and orange roughy in the North Atlantic); or, in one case, is categorized as ‘critically
endangered’ on the IUCN Red List (roundnose grenadier in the North Atlantic).
The preliminary figures for 2019 and 2020 indicate that the numbers of bottom trawl vessels fishing
on seamounts and other underwater features on the high seas may have declined in some areas
since 2018. For example, only three Japanese trawl vessels were reported to have fished on
seamounts on the high seas of the NPFC area in 2019, and only one in 2020. As mentioned previously,
the last remaining seamount trawl fishery in the NAFO area was closed in 2019.
New Zealand is the primary nation fishing on seamounts, with five of its vessels targeting seamount
species in 2018. In the South Pacific, the numbers of New Zealand bottom trawl vessels remained the
same on average in 2019 and 2020; Australia reported one vessel engaged in deep-sea trawling in
2019 (with a reported catch of 62 tonnes). In the NEAFC area, there may have been an increase in
deep-water bottom trawling as a result of the closure of areas within EU waters to bottom trawling
below 800m in 2017/2018. However, Contracting Parties to NEAFC do not report the number of
vessels actively engaged in bottom fishing in the NEAFC Regulatory Area. The low levels of catch
from seamount trawl fisheries on the high seas, and the small number of vessels involved, are in stark
contrast to the high levels of damage caused by the practice to deep-sea habitats, ecosystems and
biodiversity in Areas Beyond National Jurisdiction (ABNJ). This reinforces the recommendation that
all seamounts in ABNJ can and should be protected from - and closed to - bottom trawling.

"The low levels of catch from seamount
trawl fisheries on the high seas, and the
small number of vessels involved, are in
stark contrast to the high levels of
damage caused by the practice..."
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International
commitments
The UNGA resolution 59/25, adopted in 2004, was
the first to commit States and RFMOs “to take
action urgently, and consider on a case-by-case
basis and on a scientific basis, including the
application of the precautionary approach, the
interim prohibition of destructive fishing
practices, including bottom trawling that has
adverse impacts on vulnerable marine
ecosystems, including seamounts, hydrothermal
vents and cold water corals.” UNGA (2007)
resolution 61/105 called on States and RFMOs to
“protect vulnerable marine ecosystems, including
seamounts, hydrothermal vents and cold water
corals, from destructive fishing practices,
recognizing the immense importance and value of
deep sea ecosystems and the biodiversity they
contain”, including through closing “such areas to
bottom fishing and ensure that such activities do
not proceed unless it has established
conservation and management measures to
prevent significant adverse impacts on vulnerable
marine ecosystems.”
The 2004 CBD COP7 Decision VII/5 states that
"...there is an urgent need for international
cooperation and action to improve conservation
and sustainable use of biodiversity in marine
areas beyond the limits of national jurisdiction,
including the establishment of further marine
protected areas consistent with international law,
and based on scientific information, including
areas such as seamounts, hydrothermal vents,
cold-water corals and other vulnerable
ecosystems." CBD COP7 Decision VII/5 also
highlights the need for "...rapid action to address
these threats on the basis of the precautionary
approach and the ecosystem approach, in marine
areas beyond the limits of national jurisdiction, in
particular areas with seamounts, hydrothermal
vents, and cold-water corals, other vulnerable
ecosystems and certain other underwater
features, resulting from processes and activities
in such areas."

While there has yet to be a conclusion of a new
high seas treaty to create such protected areas,
much can be done within RFMOs and by States
party to RFMOs to uphold this agreement. Fifteen
years later, States continue to bottom trawl on
high seas seamount and other features and the
rapid action that was called remains to taken.
High seas fishing nations have committed
themselves to implementing these clear calls to
action, yet this commitment is too often being
ignored. Closing seamounts to bottom trawling is
not only consistent with the UNGA resolutions,
but is a key means of implementing them.

Call to action to
protect seamounts
During the UN Biodiversity Summit in
September 2020, 79 Heads of State signed the
Leaders’ Pledge for Nature and, thereby, ‘United
to Reverse Biodiversity Loss by 2030 for
Sustainable Development’ (UN, 2020). Amongst
them were the Heads of State of Japan, Korea,
New Zealand, Spain and Denmark, as well as
the President of the European Commission - all
countries and entities that continue to permit
bottom trawling on seamounts on the high
seas.
Given that virtually all seamounts surveyed to
date have been found to host biologically
diverse ecosystems that are highly vulnerable
to bottom trawling, all seamounts should be
treated as VMEs (Watling and Auster, 2017)
and protected. Scientists’ serious concerns
over the impacts of bottom trawling on
seamounts, and other underwater features,
were reflected in the UN’s First World Ocean
Assessment, which stated: “if the impacts of…
regional studies are generalized, we can
extrapolate that fishing, and in particular deepwater trawling, has caused severe, widespread,
long-term destruction of these environments
globally” (Inniss et al., 2016). This serves to
reinforce the argument that all seamounts,
oceanic ridge systems and related features in
ABNJs should be closed to bottom trawling to
protect VMEs.

The Deep Sea Conservation Coalition
(DSCC) is calling on all States to
protect seamounts on the high seas
from bottom trawling as a matter of
urgency.
Protecting seamounts from
destructive fishing activity would leave
a global legacy of conservation and
biodiversity protection for generations
to come.

Closing seamounts and other underwater
features on the high seas to bottom trawling is
important to protect biodiversity on a global
scale, and to allow regeneration or recovery in
order to reverse biodiversity loss as a result of
past trawl fishing.
Not only would this make a substantial
contribution to the effective implementation of
the UNGA resolutions and the Leaders Pledge
to reverse biodiversity loss by 2030, it would
also support the implementation of Sustainable
Development Goal 14, Target 14.2, which calls
on States to “sustainably manage, and protect
marine and coastal ecosystems to avoid
significant adverse impacts, including by
strengthening their resilience and take action
for their restoration” by 2020.
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