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mediterranean as a result of bottom trawling in 
deep water. all have largely disappeared from 
some areas. 

Funiculina quadrangularis (sea pen)
funiculina is a large sea pen reaching 1.5–
2.1m in height that forms dense gardens on 
undisturbed sediments and occurs on the 
shelf edge and upper slope throughout the 
mediterranean (European Commission, 2006). 
The dense beds of sea pens represent essential 
habitat for some commercial crustaceans such 
as Parapenaeus longirostris and the norway 
lobster nephrops norvegicus. Communities 
formed by this species have been almost 
completely destroyed by trawling in many parts 
of the mediterranean. 

Lophelia pertusa and other coral 
communities 
The distribution of the framework-building corals 
lophelia pertusa and madrepora oculata are 
poorly known in the mediterranean but they have 
been identified in scattered localities. These 
corals have been observed near the Gibralter 
Sill; in the northwest mediterranean canyons 
between Cap de Creus and the ligurian Sea; 
in the Sicilian Channel; on the apulian Plateau 
off southern Italy; and in the southwestern 
adriatic margin off the coast of southeastern 
Italy (fig. 33; freiwald et al., 2009). The stony 
coral communities occur in waters at depths 
of ~450m to more than 1,100m in a variety 
of environmental settings including canyons, 
submarine cliffs, and steep or complex 
submarine topography (Taviani et al., 2005; 
freiwald et al., 2009). 

The largest complex of coral communities 
discovered lies off the coast of Santa maria de 
luca in apulia, southern Italy. The reefs were 
discovered through coral being caught in the 
nets of local fishermen. The corals occur at 
depths between 500m and >1,100m in an area 
of complex terrain characterised by hummocks 
on the seabed and strong current flows 
(Taviani et al., 2005). The coral communities 
at Santa maria de luca are dominated by 
madrepora oculata, with lophelia pertusa 
and Desmophyllum dianthus also occurring. 
associated diversity is lower than northeast 
atlantic cold-water coral reefs but includes 
other stony corals (Stenocyathus vermiformis), 
octocorals, bivalve molluscs, polychaetes, 
including the coral-associated Eunice norvegicus, 
and sponges (Taviani et al., 2005). 
 
fishing is regarded as a major threat to 
deep-water stony coral communities in the 
mediterranean, especially given that the 
occurrence of these habitats is poorly known, 
relatively rare and scattered (Cartes et al., 
2004). 

Chemosynthetic communities 
Cold seeps have been identified in several 
areas of the mediterranean in deep waters. 
The contact zone between the Eurasian and 
african plates represents one of the world’s 
major provinces associated with the seepage 
of hydrocarbon associated fluids, particularly 
in the deep sea (CIESm, 2006). at cold seeps, 
methane-rich fluids provide energy for bacteria, 
which may also produce hydrogen sulphide 
through the process of sulphate reduction. 

Seeps have been identified in the southeastern 
mediterranean, on the mediterranean Ridge, 
to the south of Crete and Turkey (anaximander 
mountains) and to the north of Egypt near 
the nile Delta. These seeps are associated 
with unique communities of animals with 
endosymbiotic bacteria, including bivalve 
molluscs (lucinidae, Vesicomydae, mytilidae 
and Thyasiridae) and siboglinid worms that 
utilise hydrogen sulphide or methane (Vanreusel 
et al., 2009). non-symbiont-hosting fauna can 
also be abundant at these sites as a result 
of heterogenous habitat, elevated topography 
and high supplies of food, including polychaete 
worms, sponges, echinoids and other species 
(Vanreusel et al., 2009). Cold seeps may be 
associated with specific geological features 
on the seafloor, including mud volcanoes 
and pockmarks. Related features are deep 
hypersaline basins, which are high-salinity brine 
pools lying on the deep seabed that have high 
concentrations of associated methane and 
hydrogen sulphide (Cartes et al., 2004). most 
of the sites discovered so far lie below 1,000m 
depth but those around the nile Delta are 
shallower at 500–800m depths.

Seamounts 
Seamounts are not necessarily VmEs in 
themselves but often host VmEs such as 
cold-water coral reefs or coral gardens. The 
seamounts of the mediterranean are poorly 
explored. In the eastern mediterranean, 
Eratosthenes Seamount, a feature with an 
elevation of about 1,500m and a summit 
depth of 756m, has been subject to limited 
studies (Galil & Zibrowius, 1998). It hosts a 
diverse community of organisms including the 
corals Caryophyllia calveri and Desmophyllum 
dianthus as well as black corals and a variety of 
polychaetes; the crustaceans aristaeomorpha 
foliacea, aristaeus antennatus, Plesionika martia 
and Polycheles typhlops; and fish, including 
hoplostethus mediterraneus (Galil & Zibrowius, 
1998). There are seamounts in other parts of 
the mediterranean, especially in the Tyrhennian 
Sea where they form part of the Eolian arc. 
hydrothermal activity has been identified on 
some (e.g. marsili and Enarete Seamounts; 
Uchupi & Ballard, 1989; Eckhardt et al., 1997). 

Canyons 
Canyons are important ecosystems in the 
mediterranean, especially in the western 
mediterranean basin where they act as a conduit 
for organic matter from the shelf into the deep 
sea and can have an important influence on 

commercial species (e.g. Company et al., 2008). 
Canyons can have a higher abundance and 
biomass of megafauna than surrounding slope 
areas (Sardà et al., 1994) and can be important 
in the distribution of suspension-feeding 
organisms such as corals (Ramírez-llodra et al., 
2008).

Conservation measures for deep-sea VMEs 
in the GFCM Regulatory Area 

Currently, deep-sea ecosystems are under-
represented in the protected areas of the 
mediterranean. most marine protected areas are 
coastal (abdulla et al., 2008). Recommendation 
GfCm/2006/3 established areas protected 
from fishing with towed dredges and bottom 
trawls around the lophelia pertusa reefs at 
Santa maria de luca, the cold seep ecosystems 
in the nile Delta and the benthic communities 
of Eratosthenes Seamount (GfCm, 2006), 
representing about 15,666km2 of seabed 
(abdulla et al., 2008). Recently, a further 
fisheries-restricted area has been proposed in 
the Gulf of lions, specifically to protect spawning 
grounds of the hake merluccius merluccius 
(GfCm SCmEE, 2008b). This conservation 
measure (Recommendation GfCm/33/2009/1) 
is only a freeze on current fishing effort (GfCm, 
2009) and so offers limited and temporary 
protection to benthic communities. The ban on 
fishing below a depth of 1,000m does confer 
protection to species of benthic organisms 
whose distribution lies partially or wholly below 
these depths. however, ecologically important 
deep-sea VmEs remain vulnerable, including 
coral gardens formed by Isidella elongata, 
funiculina quadrangularis, other corals and other 
habitat-forming groups such as crinoids and 
brachiopods, which customarily occur shallower 
than 1,000m. 

To date, there has been almost no response to 
UnGa Resolution 61/105 in terms of impact 
assessments of deep-sea fisheries in the 
mediterranean on benthic ecosystems. Indeed, 
there are few data on many of the important 
VmEs of the mediterranean and their current 
and past distributions are not understood. 
many of these habitats are vital to commercial 
species, both juveniles and adults (see above). 
It is widely acknowledged that several of these 
important VmEs have been largely destroyed 
across wide areas of the mediterranean as a 
result of bottom fishing, especially trawling.

GfCm has recently established criteria for Figure 33. Locations where live Lophelia pertusa and Madrepora oculata have been found in the Mediterranean (Freiwald et al., 2009).
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identification of sensitive habitats of relevance 
for the management of priority species, including 
VmEs formed by corals, crinoids and other 
species, as well as seamounts, canyons and 
cold seeps (GfCm Scientific advisory Committee, 
2008b). a report has also been made to 
the European Commission on Sensitive and 
Essential fish habitats in the mediterranean 
Sea (European Commission, 2006). This report 
also identifies many of the significant deep-sea 
VmEs in the mediterranean area and describes 
their relevance to fisheries and impacts on 
them from fishing activities. as yet there is no 
indication of the development of a systematic 
approach to identification of VmEs or the 
management of deep-sea fisheries to protect 
such habitats. 

Conclusions

(i) Conduct assessments of whether bottom 
fishing activities have SAIs on VMEs.

● There has been no impact assessment 
of fishing in the deep waters of the 
mediterranean on target and by-catch species, 
including those that form VmEs. 

(ii) To implement measures in accordance with 
the precautionary approach, ecosystems 
approaches and international law and to 
sustainably manage deep-sea fish stocks.

● The mediterranean is an enclosed sea with 
a shallow sill separating it from the atlantic 
as well as a unique palaeoclimatic history. 
as a result, it has a characteristic fauna and 
distribution of communities in the deep sea 
(e.g. a high proportion of chondrichthyans) that 
require special management consideration. 

● The main target species of mediterranean 
deep-water fisheries are not low productivity. 

● many of the trawl fisheries in the deep 
waters of the mediterranean are multispecies 
and have significant impacts on non-target 
species, some of which are characterised 
by low productivity. Some have been so 
severely impacted by fishing that they are 
regionally recognised as Critically Endangered, 

Endangered or Threatened, raising the risk of 
long-term reduction in biodiversity of benthic 
communities in the deep mediterranean. 

● at present GfCm has called for a minimum 
mesh size of 40mm in the cod end of nets 
and a reduction by 10 percent of the effort 
of demersal fisheries in the mediterranean. 
The 40mm mesh size requirement will not 
prevent the continued decline of the majority 
of threatened deep-sea species and its 
conservation value in waters down to 1,000m 
depth in preventing environmental impacts by 
multispecies demersal trawl fisheries is not 
clear. as yet it is unclear where reductions 
in fishing effort will take place and whether 
benefits will accrue for deep-water species  
and habitats. 

● The GfCm has banned all forms of fishing 
beyond 1,000m depth, affording protection 
to species whose depth-range partially or 
completely lies below this depth. 

(iii) To ensure that if fishing activities have SAIs 
they are managed to prevent such impacts, 
including through closing areas to bottom 
fishing where VMEs are known or likely to 
occur, or not authorised to proceed.

● The mediterranean has a unique marine 
fauna that includes deep-sea VmEs formed 
by a variety of taxa, some of which are most 
common within, or unique to, the region. 

● It is widely acknowledged that these 
ecosystems have been seriously impacted  
by bottom fishing. 

● at present, three areas have been protected 
from deep-water dredging and trawl fishing  
and fishing is banned below 1,000m depth. 

(iv) To establish and implement protocols to 
cease fishing where an encounter with VMEs 
occurs during fishing activities and to report 
such encounters so that appropriate measures 
can be adopted with respect to that site.

● no specific measures are in place to detect or 
map VmEs in the mediterranean region or to 
manage impacts on them by bottom fisheries 
outside current protected areas.

southeast atlantiC oCean
The Southeast Atlantic includes one of the 
world’s major eastern boundary current 
upwelling systems, which makes it a highly 
productive marine region. Nonetheless, it does 
not feature among the 10 most important 
ocean areas in terms of fish landings (FAO, 
2009b). The region includes the coastal areas 
off South Africa, Namibia and Angola and 
extends westwards to beyond the southern 
Mid-Atlantic Ridge (Fig. 34). The high seas 
region of the Southeast Atlantic includes a 
number of large topographic features including 
the southern Mid-Atlantic Ridge, the Walvis 
Ridge, the Vavilov Ridge, the Agulhas Ridge 
and a number of isolated seamounts (e.g. 
Vema Seamount) and rise features (e.g. 
Meteor Rise; SEAFO Scientific Committee, 
2006; Clark et al., 2007; Bensch et al., 2008). 

The RfmO for the region is the South East 
atlantic fisheries Organisation (SEafO). Current 
Contracting Parties include angola, the EU, 
namibia, South africa and norway. Other states 
have signed the Convention but have not ratified 
it, including Republic of Korea, Japan, UK, USa 
and Iceland (SEafO Commission, 2008). Several 

of the non-ratifying states are actively fishing 
in the SEafO Regulatory area, notably Japan 
and Republic of Korea, and both of these have 
undertaken to ratify the Convention in 2010 
(SEafO Commission, 2009). 

fisheries in the region have included those 
for small pelagic fish, including sardine, 
anchovy, Whitehead’s round herring (Etrumeus 
whiteheadi) and horse mackerel, and trawl 
fisheries for hake (merluccius capensis, 
merluccius paradoxus, merluccius polli), kingklip 
(Genypterus capensis), snoek (Thyrsites atun), 
sole (austroglossus microlepis) and monkfish 
(lophius spp.; Boyer & hampton, 2001). There 
are also a number of line fisheries and fisheries 
for crustaceans, particularly lobsters (Jasus 
spp.). Over the past two decades or so, fisheries 
have developed on the continental slope for 
orange roughy, alfonsino and deep-sea red crab 
(Boyer & hampton, 2001). Catches of many of 
these species have declined in comparison to 
historical catches as a result of overexploitation, 
and in some cases the decline is also probably 
related to environmental change (Boyer & 
hampton, 2001). 

Status of deep-sea fisheries on the  
high seas

Species managed by SEafO in the high seas 
are: Patagonian toothfish (Dissostichus 
eleginoides), orange roughy (hoplosthethus 
atlanticus), alfonsino (Beryx spp.), deep-
sea red crab (Chaceon spp.), mackerel 
(Scomber scombrus), armourhead/boarfish 
(Pseudopentaceros spp.), oreo dories 
(Oreosomatidae), cardinalfish (Epigonus spp.), 
octopus, squid (Ommastrephidae), wreckfish 
(Polyprion americanus), skates (Rajidae) and 
sharks. 

Orange roughy (Hoplostethus atlanticus) 
In 1994, exploration for deep-sea fish stocks 
by a commercial company began just inside the 
namibian EEZ. In 1995, spawning aggregations 
of orange roughy were identified on a ground 
known as hotspot, a seamount at the southern 
edge of the Walvis Ridge (19o20’S, 10o05’E; 
Boyer et al., 2001). This was followed by 
the discovery of further aggregations on the 
continental slope in 1995/96 at the sites known 
as Rix (22o30’S, 12o40’E), Johnies (26o20’S, 
13o30’E) and frankies (24o30’S, 13o20’E). 
These fisheries were opened to full commercial 
fishing in 1997, when they produced 15,500t 

Figure 34. Map of the SEAFO Regulatory Area.



ThE ImPlEmEnTaTIOn Of Un RESOlUTIOnS 61/105 anD 64/72 In ThE manaGEmEnT Of DEEP-SEa fIShERIES On ThE hIGh SEaS52 ThE ImPlEmEnTaTIOn Of Un RESOlUTIOnS 61/105 anD 64/72 In ThE manaGEmEnT Of DEEP-SEa fIShERIES On ThE hIGh SEaS 53

of orange roughy (Branch, 2001). analyses of 
commercial CPUE in 1998 indicated that the 
stocks had declined significantly, although 
there were objections from industry suggesting 
that fishing effort had been directed at other 
species rather than roughy and CPUE estimates 
were therefore biased (Boyer et al., 2001). The 
TaC was therefore only reduced to 12,000t. In 
1998/99 it was discovered that the stocks had 
declined precipitously, probably more so than 
could be explained by fishing alone, and the 
possibility that fishing was somehow disturbing 
the spawning aggregations was raised (Boyer 
et al., 2001). a TaC of 9,000t was issued but 
only 2,500t of orange roughy were caught and 
the frankies ground was closed to assess the 
impact of fishing on aggregating behavior by 
roughy. The TaC was further reduced to 1,200t 
in 2000/01. The fishery provided an example 
of how uncertainty concerning stock size and 
appropriate catch levels can lead to rapid 
depletion in a new deep-water fishery based  
on a low-resilience species. 

In the high seas, orange roughy were fished on 
the Walvis Ridge in the 1990s but little explicit 
information on catches or landings is available 
for this fishery. SEafO has noted that fisheries 
for orange roughy in the SEafO Regulatory 
area are unmanaged and that sufficient data 
do not exist for a meaningful assessment of 
stock size or appropriate levels of exploitation. 
Because of the vulnerability of orange roughy to 
overexploitation, SEafO has set precautionary 
TaCs of 50t for the entire SEafO area for 2010 
(SEafO Commission, 2009). no catches were 
identified for recent years (since 2005) for this 
species from the SEafO Regulatory area. 

Alfonsino (Beryx spp.) 
alfonsino have been fished in the southeast 
atlantic Ocean since the 1970s when Soviet 
vessels targeted this and other species on the 
Vavilov Ridge (Clark et al., 2007). In 1978 about 
4,200t of alfonsino and cardinalfish (Epigonus 
denticulatus) were caught on Udachnaya 
Seamount but the fishery declined until the 
1990s when trawlers took mixed catches of 
500–1,300t per year (Clark et al., 2007). 
fisheries for alfonsino still continue in the 
SEafO Regulatory area and, recognising that the 
species is vulnerable to overfishing because it 
forms easily targeted aggregations, SEafO has 
set a precautionary TaC for the area of 200t 
(SEafO Scientific Committee, 2008; SEafO 
Commission, 2009). 

Armourhead (Pseudopentaceros richardsoni) 
Statistics for SEafO refer to armourhead and 
boarfish. no specific identification is given 
for boarfish and the name may also refer to 
armourhead (SEafO Scientific Committee, 
2006). The armourhead is a species associated 
with seamounts that has also shown a low 
resilience to exploitation because of its 
aggregating behaviour, especially in areas such 
as the north Pacific. armourhead have been 
fished on the high seas in the southeast atlantic 
since the 1970s when Soviet vessels targeted 
the species along the Walvis Ridge. The species 
has also been taken by a Japanese trawler on 
the Valdivia Seamount in an exploratory fishery 
in 1979, along with bluemouth (helicolenus 
dactylopterus). Recent, relatively small, catches 
of this species have been reported in the SEafO 
Regulatory area by Russia, Cyprus, mauritius 
and namibia (SEafO Scientific Committee, 
2008). 

Patagonian toothfish (Dissostichus 
eleginoides) 
longline fisheries for Patagonian toothfish 
are regarded as one of the most valuable in 
the SEafO Regulatory area. Catch figures are 
available from Japan and Republic of Korea for 
this species, with fishing in some years also 
recorded for the EU (Spain). SEafO initially set a 
precautionary catch limit of 260t of Patagonian 
toothfish for 2009, a level higher than the 
reported yearly catches of the species within the 
SEafO Regulatory area in recent years (SEafO 
Scientific Committee, 2008; SEafO Scientific 
Committee, 2009). for 2010, SEafO reduced 
the quota to 200t (SEafO Commission, 2009). 

Deep-Sea red crab (Chaceon spp.) 
The main species of deep-sea red crabs in the 
SEafO Regulatory area is Chaceon maritae, 
which occurs along the west coast of africa, 
but other species also occur. Deep-sea red 
crabs are fished using pots, particularly in area 
Division B1, which borders the namibian EEZ 
and which includes several seamounts, e.g. 
Valdivia Bank, maloy and Ewing. They are also 
fished further south in Division D1. SEafO has 
recommended precautionary catch limits of 
200t for Division B1 and 200t for the rest of 
the SEafO Regulatory area. Recent catches of 
crab by Japanese vessels alone have exceeded 
500t for the SEafO region (2007 figures; SEafO 
Scientific Committee, 2008). 

Information on catches of other species in 
the SEafO area is poor and/or indicates that 

catches are low. Incomplete reporting of catches 
remains a problem and countries with a history 
of fishing in the SEafO Regulatory area, such 
as Spain, Portugal, Cyprus, mauritius, Japan, 
Russia, Poland, norway, South africa and 
namibia have not supplied SEafO with historical 
catch data (SEafO Scientific Committee, 2008). 
Even if some information is present there is 
often no spatial component. There are recent 
indications of improvement in this situation, with 
increased reporting from Japan and Republic of 
Korea. 

SEafO has ruled that no directed fisheries 
should be undertaken for deep-water sharks in 
the area because of their extreme vulnerability 
to overfishing (SEafO Scientific Committee, 
2008). 

Protection of benthic marine ecosystems

SEafO is a relatively new RfmO faced with a 
very large area of ocean and with extremely 
limited knowledge of benthic ecology and 
the presence of VmEs within the region. It 

has established a number of precautionary 
measures to protect seabed ecosystems 
and vulnerable species in response to UnGa 
Resolution 61/105 including: 
● the closure of seamount areas because of 

the likelihood that they host VmEs; 
● instruction of observers to collect data on 

by-catch of VmE species; 
● support of research initiatives to improve 

knowledge of the distribution of VmEs within 
the SEafO Regulatory area (e.g. southern  
mar-Eco project); 

● adoption of move-on rules for encounters with 
VmE species; 

● banning the use of gillnets for fishing in the 
SEafO Regulatory area – agreed at the 2009 
annual meeting of SEafO (SEafO Commission, 
2009).

In 2006, SEafO decided to divide the Regulatory 
area into areas and subareas, with the latter 
encompassing seamount areas thought to be 
ecologically sensitive (fig. 35; SEafO Scientific 
Committee, 2006).

Figure 35. Map showing SEAFO Regulatory Area divisions and subdivisions, with protected seamounts indicated: 1. Dampier Seamount; 2. 

Malahit Guyot; 3. Ewing Bank; 4. Valdivia Bank; 5. Molloy Seamount; 6. Vema Seamount; 7. Wust Seamount; 8. Africana Seamount; 9. Schmidtt-

Ott and Erica Seamount; 10. Panzarini Seamount; 11. Discovery Seamount, Junoy Seamount and Shannon Seamount; 12. Schwabenland 

Seamount and Herdman Seamount (SEAFO Commission, 2006 – note: closed area 13 not identified in Commission report).
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The SEafO fisheries Commission requested 
that consideration be given to opening a small 
proportion of each of these seamounts to fishing 
(SEafO Commission, 2007) but subsequently 
it was agreed that this should only occur after 
mapping the geomorphology to identify VmEs 
(SEafO fisheries Commission, 2008). It was 
also conditional on an assessment of the 
sustainability of such fishing operations on 
target species and of the potential for damage 
to VmEs present within the area (i.e. an impact 
assessment of the fishery; SEafO Commission, 
2008). 

alongside this modification of the rules regarding 
closed areas, Spain has undertaken a joint 
expedition with namibia to map the Valdivia 
Seamounts and Ewing Bank. This expedition 
surveyed the multibeam bathymetry of these 
seamounts, producing maps of Ewing Bank, 
Valdivia north Seamount, Valdivia Central 
Seamount, Valdivia West Seamount and 
Valdivia South Seamount. Trawl surveys were 
also undertaken on these seamounts and 
data collected on both the fish fauna around 
the seamounts and the benthic fauna retained 
by the trawls. On Ewing Bank the expedition 
recovered about 7kg of benthic invertebrates, 
including mainly sea urchins (hygrosoma 
pertersii) and hermit crabs, with an associated 
zoanthid. Bamboo corals were also recovered 
(González-Porto, 2008). Trawls on Valdivia Bank 
recovered over 11,000 specimens of benthic 
animals weighing about 32kg, including a very 
large number of hydroids and large biomass of 
sea anemones as well as other taxa including 
sea stars (Echinaster reticulatus) and sponges 
(González-Porto, 2008). 

The Expedition Report identified four main 
communities of fish that occurred in different 
depth-zones of the seamounts (navarro et 
al., 2008). The most representative fish of 
the shallowest depths (200–500m depth) 
were bluemouth (helicolenus dactylopterus) 
and pelagic armourhead or boarfish 
(Pseudopentaceros richardsoni). from the 
depth-zone 800–1,100m various macrourid 
species were found, including Bathygadus 
favosus, Cetonurus globiceps, Coelorinchus 

labiatus, Gadomus capensis and nezumia 
brevibarbata. Other species included the shark 
Etmopterus brachyurus and orange roughy. a 
deeper assemblage, roughly corresponding to 
the 900–1,300m zone, included alepocephalus 
productus, Coryphaenoides striaturus and 
the warty oreo (allocyttus verrucosus). The 
deepest stratum included some species 
from stratum three but also others such as 
Bathysaurus ferox and Bathygadus favosus. a 
comprehensive list of species caught at the 
seamounts is presented (navarro et al., 2008), 
which includes commercial and potential by-
catch species characterised by low productivity 
and low resilience to exploitation. Biological 
characteristics of some of the commercial or 
important species on the seamounts were also 
recorded (length frequency, length/weight ratio, 
reproductive characteristics, sex ratio). 

The Expedition Report includes new information 
on the geomorphology, physical oceanography 
and invertebrate and fish communities 
associated with the Ewing and Valdivia Bank 
seamounts. It was also aimed at identifying 
“bioconstructions associated with seamounts 
as potential vulnerable marine ecosystems 
that could be damaged by fishing gears”. It 
concluded that the trawl samples presented 
no evidence of potential VmEs. This statement 
does not address the limitations of fish trawls in 
sampling benthic fauna (see discussion of the 
move-on rule in the northeast and northwest 
atlantic Ocean sections of the report). It also 
suggests that the definition of VmEs in this 
case is narrow, as samples from Valdivia 
Seamount comprised very large numbers of 
erect hydrozoan colonies, sponges and large 
sea anemones that may be indicative of the 
presence of VmEs (and are included in the VmE 
indicator species guides in other RfmOs such 
as CCamlR). The SEafO Scientific Committee 
also agreed that “few conclusive results were 
obtained” (SEafO Scientific Committee, 2008). 

The SEafO Scientific Committee (2008) received 
VmS data over 2007 and 2008 for vessels pot 
fishing for crab and longlining for Patagonian 
toothfish and other species. There was evidence 
of fishing by these vessels in areas closed 

to bottom fishing, including molloy, Discovery, 
Junoy, Shannon, Schwabenland and herdman 
Seamounts. however, it was viewed as possible 
that these vessels were fishing for non-SEafO 
species and no further investigation of these 
fishing activities has been presented. 

The move-on rule 

SEafO adopted a protocol for encounters with 
VmE species in Conservation measure 12/08. 
This measure adopts the same threshold levels 
as the old nEafC and nafO threshold: 100kg 
of live coral and 1,000kg of sponges. These 
levels have already been discussed in relation 
to nEafC and nafO as having little conservation 
value given the current knowledge on distribution 
of VmEs in the deep sea. In 2009, these 
threshold levels were revised downwards in line 
with nEafC and nafO to 60kg of corals and 
800kg of sponges (SEafO Commission, 2009; 
note: there is a mistake in this report suggesting 
60kg of sponges and 800kg of corals). SEafO 
stated that in 2010 the levels will be revised 
according to a more rigorous determination of 
appropriate threshold levels and VmE indicator 
species for the SEafO region. Triggering the 
current threshold requires a fishing vessel to 
move 2nm away from the end of the trawl tow 
or longline set and to report the encounter to 
the Scientific Committee, which then makes an 
annual assessment of the likely occurrence of 
VmEs within the Regulatory area. 

Conclusions 

(i) Conduct assessments of whether bottom 
fishing activities have SAIs on VMEs.

● SEafO requires that impact assessments are 
undertaken prior to fisheries commencing in 
areas currently closed to fishing because of 
the risk of SaIs on VmEs.

(ii) To implement measures in accordance with 
the precautionary approach, ecosystems 
approaches and international law and to 
sustainably manage deep-sea fish stocks.

● The level of information for catches of deep-
sea species on the high seas of the SEafO 
Regulatory area is sparse because of a failure 

of flag states to provide SEafO with data, 
including historical data, on catches, discards 
and areas of fishing. This lack of information 
is insufficient for effective management goals 
and targets and therefore SEafO has only set 
precautionary TaCs for many of the species 
within the Regulatory area. 

● There is currently no information available 
on how effective the regulation of deep-sea 
fisheries by SEafO has been in preventing 
overfishing. Several nations fishing in the 
area (e.g. South Korea and Japan) have not 
ratified the Convention and Japan is currently 
exceeding recommended TaCs for deep-sea 
red crab.

(iii) To ensure that if fishing activities have SAIs 
they are managed to prevent such impacts, 
including through closing areas to bottom 
fishing where VMEs are known or likely to 
occur, or not authorised to proceed.

● SEafO has acted rapidly to protect some 
localities that are likely to host VmEs within 
the Regulatory area. 

● SEafO has also adopted a number of other 
measures to protect VmEs and species, 
including the banning of gillnetting and 
requirements for impact assessments before 
any fisheries can commence in closed areas. 

● VmS data suggest evidence of non-compliance 
of states in respect of SEafO closed areas. 

(iv) To establish and implement protocols to 
cease fishing where an encounter with VMEs 
occurs during fishing activities and to report 
such encounters so that appropriate measures 
can be adopted with respect to that site.

● The current move-on rules for SEafO are 
based on high threshold levels unlikely to 
trigger a VmE-encounter action. no scientific 
bases for these threshold levels are given. In 
2009, SEafO reduced the threshold levels in 
line with nEafC and nafO and have stated 
that they will revise these further following an 
analyses of appropriate threshold levels for 
VmE indicator species.



ThE ImPlEmEnTaTIOn Of Un RESOlUTIOnS 61/105 anD 64/72 In ThE manaGEmEnT Of DEEP-SEa fIShERIES On ThE hIGh SEaS56 ThE ImPlEmEnTaTIOn Of Un RESOlUTIOnS 61/105 anD 64/72 In ThE manaGEmEnT Of DEEP-SEa fIShERIES On ThE hIGh SEaS 5756 57

north paCifiC oCean
The North Pacific is the most important 
area in the world in terms of marine capture 
fisheries with about 24.7 million tonnes of 
fish landed in 2006 (FAO, 2009). Important 
commercial species in the region include 
Japanese anchovy (Engraulis japonicus), 
Alaska pollock (Theragra chalcogramma) 
and large-head hairtail (Trichiurus lepturus; 
FAO, 2009). Until recently no RFMO existed 
to regulate fisheries for non-highly-migratory 
and non-anadromous species on the high seas 
of the North Pacific Ocean. In 2006, Japan, 
Russia, South Korea and the USA initiated 
negotiations to establish a new RFMO to 
regulate fisheries in this area, known as the 
North Pacific Fisheries Commission (NPFC). 
The new RFMO is still under negotiation, 
although interim measures to manage high 
seas bottom fisheries in the northwest Pacific 
were adopted in 2007 in response to UNGA 
Resolution 61/105. No interim measures have 
been adopted for bottom fisheries on the high 
seas of the northeast Pacific. Vessels from 
Japan, South Korea and Russia engage in high 
seas bottom fishing in the northwest Pacific. 

The high seas area that comprises the nPfC 
area under negotiation includes the Emperor 
Seamount Chain that extends from the aleutian 
Island Chain in the north 2,000km to the 
hawaiian Ridge (figs. 36, 37). This area was 
one of the first regions of the world to be 
subject to deep-sea fisheries that targeted 
the seamount-associated slender or pelagic 
armourhead, Pseudopentaceros wheeleri. 
Initially, large catches of this fish were taken 
(133,000t in 1969 by Russia; Sakiura, 1972; 
200,000t by Russia and Japan in 1973; Clark 
et al., 2007) and catches were maintained at 
20,000–30,000t until 1976, when there was a 
dramatic decline in the fishery (800,000t taken 
in total; Clark et al., 2007). most catches of 
armourhead were taken on Kinmei, milwaukee, 
Colahan and hancock Seamounts (Clark et 
al., 2007). Effort in the fishery then switched 
to alfonsino and oreos, although there were 
abrupt sporadic increases in armourhead 
catches from time to time. Thus the fisheries 
have been characterised by a switch between 
these species over the last 30 years, although 
catches of oreos and especially alfonsino never 
approached the landings levels of armourhead. 
Initial catches in the alfonsino fishery are not 
well recorded, rarely exceeding a few hundred 
tonnes annually, but total Pacific catches are 
thought to be in the region of 80,000t (Clark 
et al., 2007). In the mid-1960s precious corals 
were discovered on milwaukee Bank and along 
the Emperor Seamount Chain. a substantial 
tangle-net fishery for Corallium secundum was 
soon developed by Japan and Taiwan, with an 
estimated removal of 150,000kg in the late 
1960s; within a few years, however, the fishery 
had declined drastically (humphreys, 2008). 
nonetheless, by 1983 70 percent of the world’s 
catch of red coral came from this area; in part 
this resulted from the discovery of a slope-
dwelling Corallium sp. that yielded 200,000kg to 
the fishery in 1980 alone (Grigg, 1982). These 
tangle-net fisheries were highly destructive, but 
this method has been replaced by submersibles 
and ROVs in and around hawaii. Statistics on 
the coral fisheries are very poor with respect to 
amounts, locations and by-catch, but serious 
impacts on VmEs are known to have occurred 
(humphreys, 2008).

Management of fisheries for deep-sea 
species of low productivity

Pelagic armourhead (Pseudopentaceros 
wheeleri)
This species typically aggregates around 

seamounts, where it is targeted by bottom 
trawl fisheries. The life cycle of armourhead is 
unusual. The larvae and post-larvae disperse 
away from seamounts in the surface waters of 
the temperate and sub-arctic Pacific and return 
after around two years to the seamounts where 
they stop growing and reproduce annually, 
gradually becoming emaciated before dying 
after four to five years (Boehlert & Sasaki, 
1988). Thus, seamount populations are 
maintained largely through recruitment from 
juveniles originating in a different geographic 
region. armourhead have not been assessed 
in the north Pacific since the early 1990s 
and at present the status of the fish stock is 
unknown and insufficient data exist to identify 
a sustainable level of exploitation. nOaa 
(2008) recommends a new assessment of the 
armourhead stock in the north Pacific but the 
situation is complicated by the highly episodic 
nature of recruitment in this species. There is, 
therefore, no current international management 
plan for pelagic armourhead.

Alfonsino (Beryx splendens)
This species is considered vulnerable to 
overexploitation because it forms aggregations 
around seamounts. In the north Pacific region, 
alfonsino are thought to spawn in summer 
and disperse away from seamounts for about 

one year. They recruit back to seamounts and 
juveniles are thought to occur above and around 
the seamounts, while adults are benthopelagic. 
fish mature at three to four years and live about 
15 years. There was a recent assessment of 
alfonsino stocks in the north Pacific, Emperor 
Seamounts region (fisheries agency of 
Japan, 2008: appendix C). This analysis was 
complicated by possible changes in the patterns 
of fishing, changes in catchability of the species 
over time and potential interactions between 
alfonsino and armourhead. however, the overall 
picture is of a decline of alfonsino stocks over 
time (nOaa, 2008). at the end of 2007 the 
fishing nations party to the nPfC negotiations 
decided to freeze fishing effort to current levels 
and to only allow fishing south of 45on (north 
Pacific fisheries Commission, 2007). alfonsino 
are overexploited in the region and recent 
analyses indicate a significant reduction in 
fishing effort will be required (fisheries agency 
of Japan, 2008: appendix C). 

Other target and by-catch species
Reporting on catch of other species by Japan 
is very limited and appears to be mainly broad 
alfonsino (Beryx decadactylus; fig. 38), mirror 
dory (Zenopsis nebulosa) and cardinalfish 
(Epigonus denticulatus and Epigonus 
atherinoides). Of these, Beryx decadactylus has 
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undergone a major decline, while catches of all 
the other species have declined, although their 
current status is unknown (fisheries agency of 
Japan, 2008: appendix f). however, examination 
of fish in research trawls from the early 1990s 
and those reported from gillnet catches 
indicates a high diversity of potential by-catch 
species, including deep-water sharks. Species 
identified include allocytus verrucosus, antigonia 
capros, antigonia spp., argyropelacus aculeatus, 
Benthodesmus pacificus, Brama japonica, 
Callionymidae, Chascanopsetta prorigera, 
Chaunax sp., Chimaera spp., Chlorophthalmus 
sp., Congriscus megastomus, Cookeolus 
japonicus, Decapterus tabi, Emmelichthys 
struhsakeri, Erilepis zonifer, Etmopterus pusillus 
(fig. 39), Evoxymetopon spp., helicolenus 
spp., hyperoglyphe japonica, hoplostethus 
crassispinus, lophiomus miacanthus, 
macrorhamphosus sp., macrouridae, malthopsis 
spp., meadia abyssalis, microstomus shuntovi, 
moridae, myctophidae, Parabothus coarctatus, 
Parapercis spp., Parazen pacificus, Pentaceros 
japonicas, Physiculus spp., Plectranthias 
kelloggii, Polymixia japonica, Promethichthyus 
prometheus, Satyrichthys engyceros, Scorpaena 
spp., Sebastidae, Sphoeroides pachygaster, 
Squalus mitsukurii, Symphysanodon maunaloae, 
Thyrsitoides marleyi, Zenion japonicum 
(fisheries agency of Japan, 2008: appendices 
a, B, f). Some of these species are mid-water 
pelagic fish and not relevant to UnGa Resolution 
61/105 and only a few are large enough and 
abundant enough to be of any potential interest 
to fisheries. Sharks are of particular concern as 
they are low-productivity benthic species that, 
even if not targeted, are especially vulnerable to 
gillnets and longlines, which are commonly used 
in the region for fishing. The dominant catch 
on the Emperor Seamounts by a South Korean 
longliner was 65 percent composed of sharks 
(Republic of Korea, 2008). 
 

In this region, Russian gillnet vessels target 
oreo (allocyttus verrucosus), mirror dory and 
alfonsino, while longliners target rockfish 
(primarily helicolenus spp.), alfonsino, pelagic 
armourhead, skilfish (Erilepis zonifera) and 
grenadiers (Coryphaenoides spp.). The 
Russians also maintain a pot fishery for tanner 
(Chioniocetes tanneri), red (Chaceon spp.) 
and snow crab (Paralomis spp.). Significant 
by-catch from trawl fisheries includes sharks 
but there are no data on by-catch from the 
gillnet fishery. longline by-catch species include 
escolar (lepidocybium flavobrunneum), wahoo 
(acanthocybium solandri), dorado (Coryphaena 
hippurus), grenadiers (Coryphaenoides spp.) 
and codling (primarily Physiculus spp.). Catches 
of ‘other’ species are substantial on Russian 
vessels, indicating that the fisheries are catching 
a mix of species. no real trends can  
be identified in catch data.

Grenadiers (Macrouridae): A future fishery?
The seamount fisheries have been of most 
interest in the region, but recent interest has 
focused on the continental slopes, where two 
grenadier species are potentially the target of 
significant bottom trawl fisheries in the future. 
The popeye (Coryphaenoides cinereus) and giant 
(albatrossia pectoralis) grenadiers are large fish 
and both abundant and widespread on the slope 
from alaska through Russian waters to Japan. 
The giant grenadier can exceed 2m in length 
and 35kg in weight. Its flesh is quite watery, so 
it has not met with much favour in the market to 
date. Surveys indicate that stock size could be 
of the order of 800,000t in the Eastern Bering 
Sea; 1,500,000t in the Gulf of alaska; and 
2,000,000t off the aleutian Islands (Clausen 
2008); with perhaps 1,000,000t in the Sea of 
Okhotsk (Tuponogov et al., 2008). Because of its 
abundance, it is likely that the giant grenadier is 
important in the slope ecosystems of the north 
Pacific Ocean (Rodgeveller et al., 2010). There is 
no directed grenadier fishery in alaska but they 

are nonetheless taken in other fisheries as  
by-catch (e.g. in the longline fishery for sablefish, 
anoplopoma fimbria; Rodgeveller et al., 2010). 
Data are poor, but estimated by-catch of all 
grenadiers (mostly giants) from alaskan waters 
has been 10,000–21,000t annually since 1997 
(Clausen, 2008).

Biological studies of these fish have only 
recently begun, but the fish seem no different 
from other grenadiers, i.e. slow-growing, late-
maturing (age at first maturity 15–36 years), 
long-lived (58 years for giants), and hence 
can be considered de facto vulnerable and 
susceptible to overfishing (Rodgeveller et al., 
2010). There are concerns even now because 
the by-catch, which is discarded and presumably 
dies, is mostly large females that are segregated 
from the males and most abundant at depths 
where sablefish and Greenland halibut are 
sought (Clausen, 2008). While grenadier stocks 
are likely to be found predominantly within EEZs, 
it may be possible that in the future a fishery 
could develop for these species in the high 
seas. 

Protection of benthic marine ecosystems

The Pacific is very rich in seamounts but less 
than 1 percent have been adequately surveyed 

(humphreys, 2008). Those that have display 
great faunal diversity (De forges et al., 2000). 
Japan, South Korea, Russia and the USa (which, 
unlike the former three countries, does not 
have any vessels bottom fishing on the high 
seas) have undertaken impact assessments 
for the Emperor Seamounts region. all these 
assessments appear to draw heavily from 
Japanese work. Seamounts are well-known 
localities where VmEs are likely to occur, 
including, particularly, corals because of the 
availability of hard substrata and the occurrence 
of strong currents that carry a supply of food to 
suspension-feeding organisms (Rogers, 1994; 
Rogers et al., 2007). The Emperor Seamounts 
have been well-known for some time as a rich 
source of precious corals. however, it is likely 
that bottom fishing, including the high seas 
bottom drag fishery, which targeted precious 
corals in previous decades, will already have 
heavily impacted many areas (humphreys, 
2008). The impact assessment undertaken by 
Japan for the Emperor Seamounts comprised 
ROV surveys, camera drop surveys and an 
assessment of snagging points for nets on the 
seabed (interpreted as resulting from fishing 
gear being caught on corals). Some records of 
coral by-catch have also been presented but 
these only refer to the presence of coral in 
catch and no quantitative data are available. 

Figure 41. Koko Seamount showing incidence of net hang ups. Snagging of 

nets occurred on Koko Seamount more than any other seamount for which 

there was records.

Figure 40. Koko Seamount showing video survey stations undertaken 

by the Fisheries Agency of Japan (2008: Appendix H). Octocoral 

gardens were observed at Stations 12 and 15 and Corallium at 

Station 11. The proposed protected area is shown in cross-hatch.

Figure 39. Deep-water sharks, Etmopterus cf pusillus. 

Note, large specimen has squid in mouth. © Alex Rogers

Figure 38. Broad alfonsino, Beryx decadactylus. © Alex 

Rogers


