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During the late 1980s to early 1990s, nOaa 
surveys found only sparse patches of octocorals, 
presumably the remnants from overfishing 
(humphreys, 2008).

The fisheries agency of Japan (2008: appendix 
m) has also reported recent sightings of 
Taiwanese vessels fishing for coral, indicating 
that the precious coral fishery is still operating 
and potentially damaging VmEs present on the 
Emperor Seamounts.

Observations

Information from the Japanese ROV and 
camera surveys indicates the presence of 
octocoral garden communities on the Koko 
Seamount, which has historically been the 
focus of significant fisheries for precious 
corals. Octocoral gardens are classed as 
VmEs. The Japanese impact assessment for 
trawling states that despite aggregations of 
corals existing at Stations 12 and 15 on Koko 
Seamount (fig. 40), it is “not possible to reach 
any conclusion they constitute VmEs”. The 
assessment notes that the faO Guidelines on 
managing deep-sea fisheries on the high seas 
provides no quantitative guidance as to what 
constitutes a VmE and that the communities 
on Koko Seamount do not resemble extremely 
high density stylasterid/sponge/bryozoans 
communities from the antarctic. While this 
may be true, the antarctic VmEs comprised 
of stylasterids are unusually dense, probably 
because of their location on the continental 
slope of the antarctic and the extremely high 
seasonal productivity of surface waters there, 
and do not constitute any ‘normal’ benchmark 
situation. additionally, the antarctic areas in the 
photographs referred to (australian antarctic 
Division, 2008) are unlikely to have been fished 
with bottom-contact gear. Comparison with coral 
garden habitats elsewhere (see discussion 
under northeast atlantic region; Rogers et al., 
in press) suggests that observations on Koko 
Seamount do represent VmEs. Data on trawl 
hang-ups were also plotted in the Japanese 
assessment (fig. 41). Some of these are 
congruent with the coral gardens observed 
in the ROV footage of Koko Seamount but 
hang-ups can occur for other reasons such as 
lodging of the gear on rocks or under ledges or 
entanglement with lost fishing gear. The location 
of the high coral densities on Koko Seamount 
(see photographs in: fisheries agency of Japan, 
2008: appendix h; see fig. 40) follow a pattern 
that has been seen on other seamounts: that of 

high abundance of organisms close to the edges 
of the summit (Rogers, 1994). 

The Japanese and other impact assessments 
by fishing nations in this region have proposed a 
zone protected from fishing on Koko Seamount 
to protect the single locality at which Corallium 
was observed (Station 11; fig. 40). This has 
little conservation value for the identified 
octocorals garden VmEs on the seamount. 
Data were also obtained from other seamounts 
in the Emporer Seamount Chain, including 
Yuryaku, Kammu, Colahan, Jimmu, Suiko, 
Showa and Youmei Seamounts. Corals were 
present on these but not as abundantly as on 
Koko Seamount. however, sampling effort was 
extremely low for some sites, comprising just a 
few camera drops in some cases. The variability 
in coral densities both within a single seamount 
and on the different seamounts in this study 
is striking. Studies so far are not sufficient 
to support the conclusion that there were no 
VmEs on other seamounts of the Chain. Some 
photographs indicate heavily trawl-impacted 
seabed on some of the seamounts investigated. 
no other data are presented on the potential 
for deep-sea fishing activities to impact benthic 
communities on the Emperor Seamounts.

The move-on rule 

The fishing nations involved in the nPfC 
negotiations initially adopted the nEafC move-
on rule with respect to coral but have lowered 
the threshold by-catch limit to 50kg. Points 
raised previously in this report with respect to 
the move-on rules for nEafC apply in large part 
to the nPfC area. There has been no attempt 
to identify VmE communities in the region other 
than coral communities, and South Korea does 
not require its vessels to report encounters with 
VmEs. 

Conclusions

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

● Impact assessments have been undertaken 
by Japan, Republic of Korea and Russia for the 
Regulatory area of the north Pacific fisheries 
Commission.

● The impact assessments submitted by 
Republic of Korea and Russia appear to draw 
heavily on the impact assessment produced by 
Japan.

● These assessments have been undertaken 
in a region for which there are few data on 

deep-sea benthic ecosystems and where 
data on effort and catches for some fisheries 
are lacking. Even where there is evidence 
of the presence of species associated with 
VmEs, interpretation of data has not been 
precautionary nor is it in line with studies 
elsewhere on what constitutes a VmE (see 
text and Section (iii) below). 

● The impact assessments conclude that in 
general SaIs to VmEs do not exist.

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

● The new RfmO is still under negotiation 
although interim measures to manage high 
seas bottom fisheries in the northwest Pacific 
have been adopted.

● The pelagic armourhead fishery has been 
severely depleted over the last 40 years yet 
there is no stock assessment for the species. 

● alfonsino is overexploited but current 
management plans (aimed at maintaining 
current levels of fishing effort) do not reflect 
an accurate status of the stock. 

● for most other species, catch statistics are 
unavailable or unreliable and, therefore, 
assessment of the effects of fishing mortality 
on stocks is not possible. There is no current 
plan to change this situation or to plan for 
potential grenadier fisheries. 

● Overall, impacts on many low-productivity 
species, such as sharks, cannot be assessed 
on the Emperor Seamount Chain at this time.

(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.

● VmEs are present on the Emperor Seamount 
Chain. however, intensive historical bottom 
fishing, some targeting precious corals, will 
have heavily impacted this and other local 
seamounts. 

● The fishing nations involved in the nPfC 
negotiations have proposed a single protected 
area on the Koko Seamount because of the 
presence of Corallium at one station. This 
protected area does not protect the coral 
gardens known to be present elsewhere on 
seamount summit edges. Japan and Republic 
of Korea have proposed to prohibit their 
vessels from engaging in bottom fishing on the 
high seas north of 45°n and 40°n latitude, 
respectively. Japan further proposes to limit 

the allowable depth of bottom fishing to 
1,500m. 

● Coral fishing is reported as continuing on the 
Emperor Seamount Chain. 

● Comparison of the Emperor Seamount benthic 
communities with those of the antarctic 
continental slope is misleading and does not 
reflect the work done to quantify densities of 
octocorals in RfmOs elsewhere (e.g. north 
atlantic, northeast Pacific; Stone, 2006; 
WGDEC, 2007; Edinger et al., 2009; Rogers et 
al., in press). 

● The seamounts investigated are likely to 
have been heavily impacted by fishing. Where 
remnant populations of corals and other 
VmE species exist, area closures should 
be established to allow for some degree of 
regeneration.

● Current impact assessments are not adequate 
to identify VmEs along the fished seamounts 
of the Emperor Seamount Chain and there 
have been no analyses of fisheries data to 
identify where fishing activities are taking 
place on fished seamounts. Given the lack 
of data on fishing activities in general, such 
assessments are impossible. 

● Interim measures consistent with UnGa 
Resolutions 61/105 and 64/72 are needed 
for the northeast Pacific.

(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 threshold levels set by nPfC for VmE 
encounters apply to corals only.

● The threshold level for corals do not take 
into account the small size and delicate 
morphology of coral colonies observed on the 
seamounts.

● Using the same threshold levels for active and 
passive fishing gears does not reflect large 
differences in their impact.

● Differentiating the post-VmE-encounter 
protocol between areas with a fishing 
history and those without does not serve 
conservation objectives. 

● The 2nm move-on rule is an ineffective means 
of conserving deep-sea species because it 
is difficult to identify where a VmE encounter 
occurs along a tow for commercial bottom 
trawling. 

● Some states (e.g. South Korea) are not 
reporting VmE encounters even when a VmE-
encounter protocol is in operation in the 
RfmO.
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south paCifiC oCean
The southeast and west-central Pacific is one 
of the most important areas of the world in 
terms of global fish catches, mainly as a result 
of large pelagic fisheries (FAO, 2009b). The 
area is geographically vast and only recently 
have the high seas fisheries for deep-water 
species become subject to management 
measures. In May 2007, the countries involved 
in negotiating an RFMO in the region adopted 
a set of interim measures to implement UNGA 
Resolution 61/105. In November 2009 an 
agreement to establish the new RFMO, the 
South Pacific Regional Fisheries Management 
Organisation, was adopted; the RFMO will 
be established once countries ratify the 
Convention (SPRFMO; Fig. 42). To date, New 
Zealand, the Cook Islands, Chile, Columbia and 
Peru have signed the Convention out of the 32 
states that have participated in consultations 
related to the establishment of SPRFMO.

The total reported deep-sea fish catch in the 
southern Pacific in 2004 was 426,112t (EEZ and 
high seas), about 7 percent of the world’s total 
catch (Sissenwine & mace, 2007). however, this 
includes most of the global catch for orange 
roughy (hoplostethus atlanticus), a long-lived 
species that is fished generally in aggregations 
over seamounts and ridges (Sissenwine & mace, 
2007). most of the high seas bottom fishing in 
the SPRfmO Regulatory area in recent years has 

taken place in the southwestern Pacific, mainly 
by australian and new Zealand vessels, with 
the catch averaging several thousand tonnes 
per year (Bensch et al., 2008). These high seas 
fisheries have mainly occurred in association 
with the seamounts of the norfolk Ridge, the 
northwest Challenger Plateau, the lord howe 
Rise, the louisville Ridge and, to a lesser 
extent, the Three Kings Ridge and South Tasman 
Rise (Clark et al., 2007; SPRfmO, 2007a; 
Government of new Zealand, 2009). Some 
fishing has taken place in the southeastern 
Pacific on the nazca and Sala Y Gomez Ridges 
(Clark et al., 2007). The fisheries have been 
conducted mainly with bottom trawls. With the 
depletion of deep-sea stocks, and for market 
reasons, there has been a shift away from 
trawling towards line fishing by some states, 
notably new Zealand (Government of new 
Zealand, 2009).

Management of fisheries for deep-sea 
species of low productivity

Orange roughy (Hoplostethus atlanticus) 
The southwest Pacific is the main area where 
orange roughy, the iconic species of deep-water 
fishing, are caught. The orange roughy has a 
very low productivity as a result of its extreme 
longevity (isotopic age validation up to 150 
years; andrews & Tracey, 2007), slow growth 
rate in relation to size, and late onset of maturity 

(Rogers, 1994; SPRfmO, 2007a). Orange roughy 
breed in aggregations over seamounts but also 
demonstrate lengthy periods of low recruitment 
to populations, sometimes lasting 10–20 years 
(Koslow & Tuck, 2001; francis & Clark, 2005). 
Overall, the extremely conservative life history 
of orange roughy reflects low rates of natural 
mortality and adaptation to life on seamounts 
and other deep-sea habitats. These same 
life-history characteristics render this species 
very vulnerable to overfishing, especially as it 
is easily targeted by modern fishing vessels 
when forming aggregations over elevated 
topographic features. Other seamount species 
also show similar characteristics and modeling 
studies have demonstrated that they are more 
vulnerable to overfishing than non-seamount 
species (morato et al., 2006; morato & Clark, 
2007). 

Orange roughy fisheries have typically followed 
a boom-bust pattern globally, with examples 
including stocks off namibia, the southwest 
Indian Ocean, and australia (Branch, 2001;  
lack et al., 2003). In some cases, serial 
depletion has occurred, an example being the 
Chatham Rise within the new Zealand EEZ where 
stocks were successively discovered on small 
seamount features, heavily fished and then 
depleted as the fishing fleet moved eastwards 
searching for new aggregations (Clark, 1999). 
Orange roughy fishing peaked in the 1990s and 
has since declined (SPRfmO, 2007a). most 
catches came from the lord howe Rise and the 
northwest Challenger Plateau, although more 
recent fisheries have developed on the norfolk, 
Three Kings and louisville Ridges. The status 
of the high seas stocks of orange roughy in this 
region are uncertain and are likely to vary. The 
Tasman Sea fisheries for orange roughy are 
depleted. non-standardised CPUE on the lord 
howe Rise, northwest Challenger Plateau and 
the louisville Ridge has declined significantly 
(Clark, 2004). Elsewhere in the South Pacific, 
orange roughy are fished within Chile’s EEZ. 
These stocks are also currently overfished 
(SPRfmO, 2007a) and were closed to fishing 
except for research purposes in 2006 (Clark, 
2009). 

at present there is no management in place for 
high seas stocks of orange roughy, apart from 
those in the South Tasman Rise region, where 
the fishery is subject to a bilateral arrangement 
between australia and new Zealand to limit 
catches. at present the stock status of high 
seas populations of orange roughy is unknown, 

so it is unclear whether current levels of 
exploitation are sustainable (SPRfmO, 2007a). 

Oreos: Black oreo (Allocyttus niger), 
smooth oreo (Pseudocyttus maculatus), 
spikey oreo (Neocyttus rhomboidalis), 
warty oreo (Allocyttus verrucosus), family 
Oreosomatidae 
In the South Pacific region, oreos occur on the 
continental slopes of australia, new Zealand and 
Chile, the Tasman Sea, the louisville Ridge and 
the southern Chatham Rise (SPRfmO, 2007b). 
Oreos occur in deep water, close to the seabed, 
and are often associated with topographic 
features such as pinnacles and canyons. like 
orange roughy, these species aggregate around 
submarine features, making them easy targets 
for trawlers (SPRfmO, 2007b). They were caught 
as by-catch in fisheries for orange roughy but are 
now targeted themselves. like orange roughy, 
oreos are extremely long-lived and slow growing, 
with ages up to 150 years or more (black oreo; 
Smith & Stewart, 1994; Doonan et al., 1995), 
as estimated by counts of otolith rings. Genetic 
studies indicate that these fish form discrete 
populations on large-scale topographic features 
such as the new Zealand and australian slopes 
and also at smaller spatial scales. 

The major fisheries for oreos in the high 
seas include the South Tasman Rise, the 
West norfolk Ridge, the lord howe Rise, the 
northwest Challenger Plateau and the louisville 
Ridge. The status of high seas stocks of oreos 
are currently uncertain but are likely to vary 
(SPRfmO, 2007b). Catches have dropped 
markedly in recent years on the South Tasman 
Rise (Clark et al., 2007). at present there are no 
estimates of stock size in areas beyond national 
jurisdication and no management measures in 
place for oreos, with the exception of a bilateral 
arrangement by australia and new Zealand with 
respect to the South Tasman Rise (SPRfmO, 
2007b). Catches are monitored by australia and 
new Zealand for their vessels. 

Figure 43. Spikey oreo, Neocyttus rhomboidalis. © Alex 

Rogers

Figure 42. Map of South Pacific showing SPRFMO Regulatory Area 

(still under review; Bensch et al., 2008).
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Black cardinalfish (Epigonus telescopus) and 
other cardinalfish, family Epigonidae.
Black cardinalfish are found throughout the 
atlantic Ocean and in the Indian Ocean and 
southwestern Pacific (SPRfmO, 2007c). The 
species is long-lived, with ages being reported 
at over 100 years, but commercial catch ages 
are generally between 35 and 55 years. The 
species is extremely slow growing and does 
not mature until it is 40–50cm in length, with 
recruitment at 45 years of age. The species is 
benthic or bentho-pelagic, forming schools at up 
to 150m above the seabed, particularly around 
hills or rough seabed topography. Information on 
the biology of this species in the South Pacific 
region is extremely limited. 

Black cardinalfish are taken as by-catch in 
fisheries for orange roughy, as with oreos, and 
also alfonsino. The largest catches have come 
from the northern Challenger Plateau and the 
lord howe Rise. There is no information on 
the status of stocks of black cardinalfish on 
the high seas and fisheries are unmanaged. 
Some experimental trawl fisheries in the 1970s 
on the louisville and Geracyl Ridges caught 
other cardinalfish species, including Epigonus 
pectinifer, Epigonus denticulatus, Epigonus parini 
and Epigonus geracleus, and estimates at that 
time suggested substantial stocks in these 
areas (Clark et al., 2007). There was some 
fishing on the Geracyl Ridge in the 1970s and 
early-1980s and the louisville Ridge has been 
targeted for other species (Clark et al., 2007). 

Goldeneye perch or alfonsino (Beryx 
splendens) 
as described previously, this species is 
vulnerable to overfishing as a result of its 
aggregating behaviour. In the South Pacific, 
alfonsino are found on outer continental shelves, 
the slope and on ridges and seamounts. The 
majority of catches of this species during the 
period 1969–2004 came from the South Pacific, 
although most of the catches were from inside 
EEZs (SPRfmO, 2007d). In the southwestern 
Pacific significant catches of alfonsino have been 
taken in high seas areas (SPRfmO, 2007d), 
including on the louisville Ridge (Clark et al., 
2007). There are few data on the alfonsino 
stocks that are fished on the high seas and there 
are no regulatory measures in place to manage 
fisheries in the region (SPRfmO, 2007d). 

Bluenose (Hyperoglyphe antarctica)
Bluenose are found across the southern atlantic, 
southern Indian Ocean and southwestern 

Pacific. They are found over rough ground from 
200–750m depth and are often associated 
with seamounts (SPRfmO, 2007e). They live to 
about 25 years old and mature at 7–12 years of 
age. The species is caught using both bottom 
and mid-water trawls as well as a variety of line 
gear. Only a small proportion of the current 
catch comes from high seas areas (SPRfmO, 
2007e). Bluenose are an aggregating species, a 
behaviour that can result in an apparently stable 
CPUE over several years before a sudden decline 
in catches from overexploitation (Government of 
new Zealand, 2009). 

Foundation lobster (Jasus caveorum) 
This lobster is known only from the foundation 
Seamounts and has been fished sporadically 
(SPRfmO, 2007f). Other fisheries for Jasus spp. 
on seamount localities have resulted in rapid 
depletion of stocks. no management is in place 
for this species on the high seas. Other lobster 
fisheries also probably take place in the South 
Pacific Ocean but there is very little information 
available on these fisheries (SPRfmO, 2007f). 

Other species 
a number of other species have been subject 
to targeted fishing or are taken in the high 
seas area of the South Pacific (Clark et 
al., 2007; Government of new Zealand, 
2008b, 2009). These include pink mao 
mao (Caprodon longimanus), armourhead 
(Pseudopentaceros richardsoni and Pentaceros 
japonicus), ruby snapper (Etelis carbunculus 
and Etelis coruscans), southern blue whiting 
(micromesistius australis), grenadiers (e.g. 
Caelorhinchus australis), ribaldo (mora moro), 
giant boarfish (Paristiopterus labiosus), bass 
or hapaku (Polyprion oxygeneios, Polyprion 
americanus), tarakihi (nemadactylus spp.), 
gemfish (Rexea spp.), kingfish (Seriola lalandi), 
toothfish (Dissostichus spp.), rock cod 
(helicolenus spp.), red snapper (Centroberyx 
affinis) and sharks (e.g. Dalatias licha, Squalus 
acanthias, Galeorhinus galeus). Data on 
catches of these species are only available 
from some states and include both bottom 
trawl and longline fisheries. In some cases, 
catches of these species may be very small. 
no specific management measures are in place 
by SPRfmO for any of these fisheries on the 
high seas at the present time (but see new 
Zealand impact assessment below). Other 
species taken as by-catch from high seas deep-
sea fisheries include a variety of sharks, rays, 
chimaerids and a number of teleost species but 
detailed information on catches is not available 

(SPRfmO, 2007a). few of the species reported 
are presently of commercial interest.

Protection of benthic marine ecosystems

Prior to the SPRfmO negotiations there were no 
protected areas in the high seas of the South 
Pacific. following UnGa Resolution 61/105, 
SPRfmO Contracting Parties agreed to a set of 
interim measures to implement the resolution 
in may 2007, including an agreement to ‘freeze 
the footprint’ of existing high seas bottom 
fisheries until 2010 (SPRfmO Interim measures, 
2007). They further developed an Interim 
Benthic assessment framework, followed by 
a Draft Bottom fishery Impact assessment 
Standard (DBfIaS). These measures established 
standards for environmental impact assessment 
of deep-sea fisheries on the high seas and 
included consideration of the move-on rules 
for fishing vessels. The DBfIaS has been 
criticised by some member states (e.g. Chile), 
while others have adopted their own move-on 
rules along with their impact assessments 
(e.g. Spain). Efforts to establish and act upon 
environmental impact assessments by new 
Zealand have met with opposition from the 
deep-water fishing industry (Government of new 
Zealand, 2009). 

Pending the adoption of the final Bottom fishery 
Impact assessment Standard, the DBfIaS 
serves as the standard for impact assessments 
for all bottom fisheries in the SPRfmO 
Regulatory area down to 2,000m, based on the 
assumption that the deepest depths fished were 
1,500m (SPRfmO, 2008). however, it is known 
that fishing now takes place down to 2,200m in 
areas such as the antarctic, so that assumption 
is not correct on a global scale. The interim 
measures adopted in 2007 required all member 
states to prepare a benthic impact assessment 
of their bottom fisheries regardless of scale or 
previous fishing history (SPRfmO, 2008). These 
assessments were required prior to bottom 
fishing activities taking place. So far only new 
Zealand and, more recently, the European Union 
have submitted impact assessments to the 
SPRfmO Science Working Group, and these 
have been placed on the SPRfmO website for 
comment. SPRfmO outlined the content of these 
assessments as follows. 

Details of proposed fishing activity: 
● description of vessels used; 
● description of the proposed fishing method, 

including a gear plan; 

● depth-range to be fished; 
● target species and potential by-catch; 
● period of intended fishing; 
● effort (number of vessels, number of tows, 

expected tow duration); 
● estimated catch and discard of target and 

by-catch species. 

Mapping of the intended fishing area: 
● maps of the intended fishing area; 
● mapping of VmEs, potential VmEs or areas 

likely to support VmEs in the intended fishing 
area; 

● any other information useful in assessing likely 
impacts of the fishery. 

Scoping of issues of concern: 
● potential impact of the fishing activity, 

including all gear types; 
● the risk of loss of fishing gear. 

Assessment of: 
● intensity or severity of impacts; 
● how long the impacts are likely to last; 
● spatial extent of impact compared to the 

spatial extent of the VmE; 
● cumulative impact. 

Overall assessment of the risk

Interactions with VMEs: 
● what interactions will occur between the 

fishing gear used and VmEs; 
● what is the probability of interaction, its likely 

extent and its magnitude; 
● what are the characteristics of seabed 

habitats likely to be impacted; 
● what is the diversity of the fished ecosystem 

and likely impacts on diversity of the fishing 
activity; 

● what is the spatial scale, duration of impact 
and cumulative impacts; 

● are there any other threats associated with the 
proposed fishing plan? 

Status of deep-water stocks to be targeted: 
● intended target and likely by-catch species; 
● historic catches and catch trends in the area 

to be fished; 
● trends in CPUE in target and likely by-catch 

species; 
● results of any surveys on stocks to be 

targeted; 
● results of any stock assessments, if they 

exist. 
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Following this assessment, where a medium 
or high risk of impacts of intended fisheries 
on VMEs, diversity, or target/by-catch species 
is found to exist, a plan of monitoring and 
mitigation measures is required. This plan should 
include: 
● details of methods of collection of VmS data; 
● details of the catch and effort data collection 

systems; 
● details of observer coverage; 
● details of any other information provided; 
● proposed mitigation measures to prevent or 

reduce adverse impacts on VmEs; 
● proposed management measures such as 

implementation of move-on rules. 

new Zealand presented the first comprehensive 
impact assessment of its deep-sea bottom 
fisheries in the SPRfmO Regulatory area. The 
report follows the DBfIaS guidelines closely 
and uses a number of novel approaches, as 
well as those adopted by other RfmOs, in 
implementing UnGa Resolution 61/105 and 
the interim measures agreed by the SPRfmO 
process. Under the latter, all countries agreed 
to ‘freeze the footprint’ of their bottom fishing 
activities until 2010. The footprint was defined 
as geographic areas measuring 20 by 20 minute 
latitude and longitude ‘blocks’ of ocean space 
(a footprint of approximately 1,000km2 in new 
Zealand’s case), within which any bottom fishing, 
including even a single tow of a trawl net, had 
occurred during the period 2002–06.

One novel aspect of the new Zealand impact 
assessment was analysis of trawl records 
to identify the blocks that have been heavily, 
moderately or lightly fished by new Zealand 
vessels bottom trawl fishing in the SPRfmO 
Regulatory area (Penney et al., 2009). 
altogether, new Zealand identified 200 such 
blocks, with much of the new Zealand fishing 
effort in the high seas having been directed 
towards seamounts. heavily trawled blocks 
in the SPRfmO area tend to be located over 
these features, which have been the source 
of most of the deep-water catches in the area. 
new Zealand has closed all ‘lightly’ trawled 
blocks to bottom fishing, totaling 62 blocks or 
approximately 31 percent of the new Zealand 
footprint, thus protecting these areas (Penney et 
al., 2009). In addition, new Zealand has closed 
20 ‘representative’ areas of the remaining 138 
blocks of moderately and heavily fished areas, 
bringing the total closed area to approximately 
40 percent of the footprint or some 40,000km2 

(Government of new Zealand, 2009; Penney 
et al., 2009). Overall, these closures add up 
to protection of a significant area of the deep 
seabed that was potentially subject to continued 
fishing by new Zealand vessels. new Zealand 
considers this its primary tool in protecting deep-
sea ecosystems and, furthermore, potentially 
useful for protecting not only VmEs but also non-
targeted by-catch species such as sharks. 
new Zealand has also designed a move-on 
rule for fishing vessels that encounter VmE-
associated species. The determination of the 
threshold values is based on an approach 
similar to nafO’s approach of examining 
by-catch accumulation curves, in this case 
with data from commercial trawlers taken by 
observers rather than from fisheries’ survey 
trawls (Parker et al., 2009). The threshold value 
was taken from an arbitrary cut-off value of the 
50th percentile from the biomass accumulation 
curve of by-catch (threshold = 30kg for stony 
coral, 50kg for sponges and less for other coral 
classes; Parker et al., 2009). Determination of 
a potential VmE encounter considers whether 
the threshold is exceeded as well as the number 
of VmE-associated taxa that are encountered, 
regardless of weight, to take into account 
impacts on species-diverse habitats (Parker et 
al., 2009). Such an approach was only possible 
because of the provision of detailed observer 
data on by-catch on new Zealand vessels. 

Together, the move-on rule and closed areas 
represent a serious attempt to implement 
the UnGa Resolution 61/105 and the faO 
Guidelines on management of deep-sea 
fisheries. however, the high seas areas that 
remain open to continued bottom trawl fishing 
by new Zealand vessels may contain significant 
areas of VmEs. The move-on rule is not applied 
to heavily trawled blocks. The new Zealand 
government’s view is that such areas are open 
to fishing and that VmEs are protected by having 
existing areas closed to bottom fishing. It 
remains to be seen how effective the measures 
adopted by new Zealand will be, particularly if 
other states allow their vessels to fish in the 
areas closed by new Zealand. new Zealand also 
proposes to freeze current catches of deep-
sea species such as orange roughy. however, it 
acknowledges that this freeze in catches, based 
on the 2002–2006 figures for catch, is likely 
to exceed sustainable levels of exploitation for 
species such as orange roughy in the SPRfmO 
Regulatory area. It proposes to undertake stock 
assessments of such deep-sea species but 

also points out that the implementation of such 
analyses will require international cooperation. 
In the meantime, fishing of low-productivity 
species such as orange roughy will continue 
while a scientifically based harvest plan is being 
developed. 

Spain (the EU) has also submitted an impact 
assessment on its gillnet fisheries in the 
SPRfmO Regulatory area. The document lists 
the vessels it is fishing, the intended target 
species and the method and depth of fishing 
(gillnets; Government of Spain, 2008). It also 
outlines a VmE-species encounter protocol 
that is identical to the old nEafC and nafO 
thresholds of 1,000kg of live sponges and 
100kg of live coral (see previous discussion 
on higher threshold limits) and is at variance 
with recommendations by SPRfmO and the 
government of new Zealand. Spain states that 
the by-catch of gillnetting vessels, which are 
fishing on similar features to the new Zealand 
fleet, including the Challenger Plateau, is 
insignificant in terms of VmE taxa and that its 
fishing operations have low or no impact. The 
effects on target or non-target fish species by 
gillnets in the SPRfmO area are not considered 
in the Spanish impacts assessment and neither 
are precautionary management or mitigation 
measures. The november 2009 International 
meeting of SPRfmO adopted a resolution to 
ban deep-water gillnet fishing in the SPRfmO 
Regulatory area.

Conclusions 

(i) Conduct assessments of whether bottom 
fishing activities have SAIs on VMEs.
● Only two states (new Zealand and Spain) 

have submitted impact assessments of their 
bottom fisheries in the South Pacific. none of 
the other states whose vessels have engaged 
in bottom fishing in the region have submitted 
impact assessments to the SPRfmO Science 
Working Group.

● The two impact assessments that have been 
carried out vary markedly in quality but both 
propose that fishing takes place on stocks of 
deep-sea fish species that are not subject to 
management, i.e. they are unmanaged. 

● The new Zealand impact assessment includes 
most of the information required by SPRfmO. 

(ii) To implement measures in accordance 
with the precautionary approach, ecosystems 
approaches and international law and to 

sustainably manage deep-sea fish stocks.
● high seas deep-sea fisheries in the region 

target low-productivity species using bottom 
trawls, longlines and traps. 

● at present, no management measures are 
in place for high seas deep-sea bottom 
fisheries on target or by-catch species, with 
the exception of bilateral agreements between 
australia and new Zealand for fisheries on the 
South Tasman Rise.

● Information on stock size, distribution, 
abundance, catch, and the impact of fishing 
for most of the deep-sea species taken in the 
high seas bottom fisheries in the region is 
limited. 

(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.
● new Zealand has established novel 

measures, including precautionary closures of 
approximately 40 percent of the area of the 
seabed within its historic fisheries ‘footprint’ 
to deep-sea fishing by its vessels. however, 
the remaining 60 percent of the areas open 
to fishing within the new Zealand bottom trawl 
fisheries footprint has not been subject to an 
impact assessment consistent with the faO 
Guidelines. 

(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.
● Both new Zealand and Spain adopted 

thresholds for the triggering of a move-on 
action for its deep-sea fishing vessels on 
encountering VmE species.

● The new Zealand rules included threshold 
weights for VmE species as well as the 
diversity of VmE species within a catch. 
however, the move-on rules were only 
applicable to moderately fished or exploratory 
fisheries and areas that have historically been 
heavily fished will not be subject to move-on 
rules.

● The Spanish move-on rules adopted an 
encounter protocol identical to the old nEafC 
and nafO encounter rules. The limited 
conservation value of such encounter rules 
are discussed in the nEafC and nafO 
sections of this report. 
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southWest indian oCean
The Indian Ocean is globally important for 
marine capture fisheries, representing more 
than 10 percent of global catches, with the 
western Indian Ocean most notable for recent 
increases in catches (FAO, 2009b). However, 
it is also the region of the world where the 
highest proportion of exploited fish stocks 
are of unknown or uncertain status (Kimani 
et al., 2009), reflecting problems in fisheries 
management and ocean governance. Artisanal 
fisheries in the Indian Ocean are critical for 
the livelihoods and food security of people 
in coastal states, particularly island nations 
such as the Seychelles. However, there is 
evidence that fish catches by the artisanal 
sector are grossly under-reported by a factor 
of up to five times the FAO statistics. The 
offshore fisheries of the western Indian Ocean 
are rich but countries within the region have 
been unable to develop the infrastructure to 
exploit them. Distant-water fishing fleets of 
developed countries have gained access to 
fish resources through multilateral or bilateral 
agreements (Kimani et al., 2009). This 
situation is exacerbated by the subsidies to 
foreign distant-water fleets, which give them a 
competitive advantage over local fishing fleets 
(Kimani et al., 2009). 

at present, two main agreements exist for the 
southern Indian Ocean: the Southwest Indian 
Ocean fisheries Commission (SWIOfC; fig. 44) 
and the South Indian Ocean fisheries agreement 
(SIOfa; see fig. 45). SWIOfC was initiated in 
2004 to promote sustainable utilisation of 
marine living resources and was signed by the 
Comoros, france, Kenya, madagascar, mauritius, 

mozambique, Seychelles, Somalia, and Tanzania. 
at present, SWIOfC is investigating new fisheries 
for deep-water species within the EEZ of 
mauritius or mauritian dependencies (nazareth 
and St Brandon Banks; SWIOfC, 2009). SIOfa 
was opened in 2006 and signatories so far 
include australia, the Comoros, france, Kenya, 
madagascar, mozambique, mauritius, new 
Zealand, Seychelles and the European Union. 
SIOfa forms the basis of a regional RfmO for 
the management of deep-sea fisheries on the 
high seas, but that has not yet entered into 
force. Delay in the implementation of the SIOfa 
agreement caused sufficient concern among 
several deep-water fishing companies operating 
in the region for them to form an association 
in 2006 to promote technical, research and 
conservation activities to provide the future 
RfmO with data required for management of 
deep-water fisheries (Shotton, 2006). This 
association is known as the Southern Indian 
Ocean Deepwater fishers’ association (SIODfa), 
formed by four companies with four deep-water 
trawlers flagged to australia, the Cook Islands 
and mauritius. 

Management of fisheries for deep-sea 
species of low productivity

The development of deep-sea fisheries in the 
high seas of the Indian Ocean were undertaken 
by distant-water fleets of developed countries, 
particularly the Soviet Union, which in the early 
1970s maintained the largest distant-water 
fishing fleet in the world (Romanov, 2003). 
Exploratory fishing on the Southwest Indian 
Ocean Ridge, the mozambique Ridge and the 
madagascar Ridge began in the 1970s by the 
Soviet fleet and commercial trawling began in 

the early 1980s (Romanov, 2003; Clark et al., 
2007). These fisheries targeted shallow-water 
redbait (Emmelichthys nitidus) and rubyfish 
(Plagiogeneion rubiginosum), with catches 
peaking about 1980 and then decreasing into 
the mid-1980s (Clark et al., 2007). fishing then 
switched to the deeper-living alfonsino (Beryx 
splendens) in the 1990s as new seamounts 
began to be exploited. 

In the late 1990s a new fishery developed 
on the Southwest Indian Ocean Ridge, with 
trawlers targeting deep-water species such as 
orange roughy (hoplostethus atlanticus), black 
cardinalfish (Epigonus telescopus), southern 
boarfish (Pseudopentaceros richardsoni; fig. 
46), oreo (Oreosomatidae) and alfonsino (Clark 
et al., 2007). This fishery rapidly expanded, with 
estimated catches of orange roughy in the region 
of 10,000t, but then rapidly collapsed (Gianni, 
2004). fishing has shifted to the madagascar 
Plateau, mozambique Ridge and mid-Indian 
Ocean Ridge, targeting alfonsino and rubyfish 
(Clark et al., 2007). 

fishing continues along the Southwest Indian 
Ocean Ridge, mainly targeting orange roughy 
and alfonsino. Recent fishing has also taken 
place on the Broken Ridge (eastern Indian 
Ocean), ninety- East Ridge, possibly the Central 
Indian Ridge, the mozambique Ridge and 
Plateau and Walter’s Shoal (western Indian 
Ocean), where a deep-water fishery for lobster 
(Palinurus barbarae) has developed (Bensch et 
al., 2008). The banks around mauritius, within 
the EEZ and high seas portions of the Saya da 
malha Bank, have been targeted by fisheries 
for shallow-water snappers (lutjanus spp.) and 
emperors (lethrinidae; SWIOfC, 2009). a new 
longline fishery has developed in the northwest 
Indian Ocean, mainly by Chinese vessels 
targeting deep-water longtail red snapper (Etelis 
coruscans; Bensch et al., 2008). There are also 
reports of unmanaged gillnet fishing for sharks 

in areas of the southern Indian Ocean such as 
Walter’s Shoal (Shotton, 2006). new deep-water 
fisheries are developing off India, although at 
present it is unclear whether the latter is within 
or outside the EEZ. SIODfa reports that its 
vessels undertake approximately 2,000 deep-
water trawl tows per year in the entire Indian 
Ocean. By-catch of fish from SIODfa fishing 
operations in the region is reported to be small, 
especially when fishing below 500m depth 
(Shotton, 2006). as with new Zealand vessels 
operating in the southern Pacific Ocean, tow 
times were typically short, with a duration of 
10–15 minutes (Shotton, 2006), reflecting the 
highly-targeted nature of roughy and alfonsino 
fisheries on seamounts. 
 
Currently, little or no information is available 
for the assessment of the impacts of deep-sea 
fishing on high seas areas of the Indian Ocean 
on populations of either target or  
by-catch species. few scientific surveys have 
been undertaken in deep water. What little 
information there is suggests that the dominant 
slope-dwelling grenadiers in sub-tropical regions 
are rather small (Gil et al., 2008). Reporting 
of data from commercial fleets is complicated 
by issues of confidentiality in those fisheries 
where stocks may be located across a wide 
area (e.g. the Southwest Indian Ocean Ridge) 
and there is no RfmO in force to regulate 
fishing. at present, new fisheries are developing 
in the region with no apparent assessment of 
resource size or appropriate exploitation levels 
to ensure sustainability of fisheries. SIODfa has 
reported that it is collecting data on both fishing 
operations and catches (tow by tow data), as 
well as other biological information on target 
species, to feed into a future arrangement 
(SIOfa) when it is implemented (Shotton, 2006). 

Protection of benthic marine ecosystems

at present, the only initiative protecting VmEs in 
the high seas region of the Indian Ocean is the 
unilateral declaration by SIODfa of 11 Benthic 
Protected areas (BPas). The companies that 
belong to SIODfa have voluntarily closed these 
areas to bottom fishing or mid-water trawling 
(Shotton, 2006). The BPas were selected on the 
basis of a number of criteria including: 
● representivity of seabed type (e.g. seamount, 

slope edge, etc.); 
● fishing history; 
● level of pre-existing knowledge concerning 

geology, bathymetry and biology; 
● protection of benthic communities; 

Figure 45. 

SIOFA area of 

competence..

Figure 46. Pelagic armourhead, Pseudopentaceros 

richardsoni (top), and alfonsino, Beryx splendens (bottom), 

from the Southwest Indian Ocean Ridge. © Alex Rogers.

Figure 44. SWIOFC’s proposed area of competence 

(SWIOFC, 2005).
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● protection of areas of special scientific 
interest (e.g. geological features of atlantis 
Bank). 

Ten areas in the Indian Ocean were designated 
by SIODfa as BPas (the eleventh is located 
in the southeast atlantic) on the basis of the 
knowledge gathered by the members of the 
association from various sources as well as the 
research and data gathered during commercial 
fishing operations. These sites include a 
number of seamounts, knolls, ridges and other 
topographic features that in some cases are 
known or suspected to host VmEs as well as 
populations of commercial and non-commercial 
fish species (see fig. 47).

at present little is known concerning the 
representivity of the BPas or whether they offer 
protection from bottom fishing. non-members 
of SIODfa are under no legal obligation to avoid 
fishing these areas. Currently, a collaborative 
international scientific project is underway to 
investigate the Southwest Indian Ocean Ridge 
and Walter’s Shoal. This project, funded by the 
Global Environment facility and the UK’s natural 
Environment Research Council, will investigate 
the ecology and biodiversity of benthic and 
pelagic ecosystems, including observations 
of birds and cetaceans, associated with five 
seamounts, from the atlantis Bank in the north 
to the Coral Seamount in the south. The project 
will provide direct observations on the nature of 

seabed communities there and how they change 
along the ridge. Other information will include 
acoustic data on pelagic biomass and records 
of birds that are potentially at risk during fishing 
operations (particularly longline fishing); both are 
data deficient in the region (Shotton, 2006). 
BPas protect a very small area of the seabed 
(figs 47 and 48), estimated to represent 
approximately 6 percent of the seamounts at 
fishable depths in the region (mCBI, 2009a). 
furthermore, models of habitat suitability in the 
Indian Ocean for deep-sea stony corals indicate 
that the BPas are only likely to protect a small 
proportion of seamounts that may host VmEs 
(see fig. 48), but useful observations of benthic 
communities are sparse. Possible designs for 
a representative network of marine-protected 
areas on the high seas in the Indian Ocean 
need to be evaluated on the basis of increasing 
knowledge of deep-sea ecosystems and current 
ideas regarding the area and distribution of 
protected areas that have conservation value. 

Conclusions

(i) Conduct assessments of whether bottom 
fishing activities have SAIs on VMEs. 
● no RfmO is in operation in this region, nor 

have the flag States whose vessels engage 
in bottom fisheries on the high seas region 
agreed to or implemented interim measures 
for the management of the fisheries, as called 
for in UnGa Resolution 61/105. Therefore, no 

Figure 47. Map of the 

Indian Ocean showing high 

seas areas; seamounts 

<2,000m summit depth 

(green dots), seamounts 

>2,000m depth (red dots) 

and BPAs (John Guinotte, 

Ph.D., MCBI, 2009a).

Figure 48. Habitat 

suitability modeling 

for stony corals on 

the seamounts in the 

southwest Indian Ocean. 

As can be seen, the 

BPAs do protect areas of 

suitable habitat, but many 

other areas lie outside  

the protected zones (John 

Guinotte, Ph.D., MCBI, 

2009b).

impact assessments have been carried out 
for deep-sea fisheries in the high seas of the 
Indian Ocean.

● The Cook Islands have published information 
about vessels authorised to fish in the South 
Indian Ocean on the Un faO website, as called 
for in UnGa Resolution 61/105 (paragraph 
87) but have not published any information 
on impact assessments or conservation 
measures adopted with respect to their 
flagged vessels; no other country currently 
fishing in the region has published any 
information whatsoever (faO, 2010). 

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

regions of the Indian Ocean have been 
severely overexploited in the past. 

● In the absence of a RfmO or interim 
management measures, as called for in UnGa 
Resolution 61/105, deep-sea fisheries on the 
Indian Ocean are ongoing and unmanaged, 
with the exception of individual state reporting 
requirements for some deep-sea fishing 
vessels. 

● at present, there is little information on 
present deep-sea fisheries within the region 
in respect of catches of target and by-catch 
species or impacts on VmEs or on sustainable 

levels of exploitation for fished stocks. It is, 
therefore, not possible to assess the status of 
any stocks or species, as has been done for 
other localities and RfmOs.

(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 only protected areas are voluntary BPas 

declared by SIODfa. These do not provide 
legal protection from fishing activities by 
companies outside SIODfa.

● The BPas have been set up on the basis of 
best current knowledge of benthic ecosystems 
of the Indian Ocean by the fishing industry. 
This information, however, is extremely limited, 
so the BPas only cover a small percentage of 
the seamounts at fishable depth in the region 
and the conservation value of the BPas is 
unknown. 

(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.
● There are currently no encounter protocols in 

operation for vessels bottom fishing in deep 
water on the high seas of the Indian Ocean.
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southern oCean
The Southern Ocean comprises about 6.5 
percent of the world’s oceans and is defined 
as having a northern boundary at a latitude 
of 60oS (Earle & Glover, 2009). However, 
it is physically bounded by the Antarctic 
Convergence, a major frontal system that 
varies in its position but which can be located 
as far north as 45oS. This zone, marked by a 
steep gradient in temperature, separates the 
frigid Antarctic Circumpolar Current from the 
warmer Atlantic, Indian and Pacific Oceans 
to the north. The Southern Ocean surrounds 
the Antarctic continent which, because it 
lies underneath a huge weight of ice, has an 
unusually narrow and deep shelf ranging from 
350–500m deep. Surrounding the continent 
of Antarctica are a number of sub-Antarctic 
islands, including the South Shetland Islands, 
South Orkney Islands, South Georgia, the South 
Sandwich Islands, Bouvet Island, the Prince 
Edward Islands, Crozet Islands, Kerguelen 
Island, Heard and MacDonald Islands, and the 
Balleny Islands. These islands are generally 
located on large submarine features that 
isolate the deep basins of the Southern Ocean, 
including the South Georgia Ridge, the East 
Scotia Ridge, the America-Antarctic Ridge, the 
Atlantic-Indian Ridge, the Southwest Indian 
Ridge, the Crozet and Kerguelen Plateaus, the 
Southeast Indian Ridge, the South Tasman 
Rise and the Pacific-Antarctic Ridge. Large 
areas of the coastal seas of Antarctica lie 
beneath ice shelves and more than one-half 
of the Southern Ocean freezes each winter. 
Because of the limited shelf seas, a lack 
of the micronutrient iron in surface waters, 
harsh environmental conditions and extreme 

seasonality, the fisheries in the Southern 
Ocean tend to be limited in productivity, with 
the exception of the pelagic Antarctic krill 
(Euphausia superba). 

Management of fisheries for deep-sea 
species of low productivity 

large-scale fisheries for finfish in the Sub-
antarctic/antarctic commenced in 1969 
around South Georgia and other Sub-antarctic/
antarctic Islands. large catches were taken, with 
400,000t of marbled notothenia (notothenia 
rossii) taken in 1969/70 and 100,000t in 
the following season by Soviet fleets. The 
fishery then collapsed after being fished 
for a couple of years (Kock et al., 2007). 
Other fisheries followed a similar pattern 
of collapse after a short period of intense 
exploitation, including those for mackerel icefish 
(Champsocephalus gunnari), yellow notothenia 
(Gobionotothen gibberifrons), Scotia Sea icefish 
(Chaenocephalus aceratus), South Georgia 
icefish (Pseudochaenichthys georgianus), 
Patagonian rockcod (Patagonotothen 
brevicauda), spiny icefish (Chaenodraco 
wilsoni) and grey notothenia (lepidonotothen 
squamifrons). Overall, by 1992, some 2.08 
million tonnes of fish had been extracted from 
the atlantic sector of the Southern Ocean, 
with 3 million tonnes taken from the Southern 
Ocean overall, not including illegal or unreported 
catches (ainley & Blight, 2009). It has now been 
realised that this massive extraction of biomass 
has significantly contributed to the decline of 
predator (seals and birds) populations in the 
antarctic (ainley & Blight, 2009). Such mining of 
fisheries resources was brought to an end by the 

declaration of 200nm limits around many of the 
Sub-antarctic Islands and the establishment of 
the Convention on the Conservation of antarctic 
marine living Resources (CCamlR; fig 49) in 
1982. The only finfish fisheries remaining in 
the CCamlR area at present are for mackerel 
icefish, which is taken by bottom and mid-water 
trawl fishing around heard Island (Division 
58.5.2) and pelagic trawls around South Georgia 
(Division 48.3), and toothfish (Dissostichus 
eleginoides and Dissostichus mawsoni), taken 
in a number of established and exploratory 
fisheries around antarctica, mainly by longline, 
but also by trawl in heard Island. Toothfish were 
initially fished by Russian vessels around South 
Georgia in the 1980s but the fishery was only 
recently noted because there was a lack of 
reporting in the late 1980s (Kock et al., 2007). 

Other fisheries of note in the region included 
those for antarctic krill, which reached a peak 
of 550,000t in the 1980s but fell dramatically 
with the collapse of the Soviet Union. a fishery 
for the small mesopelagic lanternfish, Electrona 
carlsbergii, also took place in the 1980s–1990s 
but was discontinued for commercial reasons. 
at present, catches in the Southern Ocean 
are a fraction of past fisheries and Un faO 
views the region as one where relatively high 
proportions (20 percent or more) of stocks are 
moderately or underexploited. There are plans 
to increase the exploitation of krill for fishmeal 
and pharmaceutical products (CCamlR Review 
Panel, 2008), despite evidence of krill’s key 
position in the food chain and of declines in krill 
populations over time in some regions of the 
antarctic. 

The long period of completely unmanaged 
directed fishing in the Southern Ocean meant 
that many fish stocks were encountered and 
exploited before they came under CCamlR 
management. Rules were initiated in 1991 
for new or exploratory fisheries, which require 
that any state with vessels that intend to 
undertake exploratory fishing activities must 
notify the Commission in advance so that such 
applications can be assessed and management 
measures established prior to exploitation (Kock 
et al., 2007). These measures have prevented 
the further development of unmanaged directed 
fisheries in recent years. 
 
all the fisheries presently targeting finfish in 
the CCamlR Regulatory area are deep water, 
with those at heard Island including bottom and 
mid-water trawl fisheries and at South Georgia, 

pelagic trawls. all other fisheries are based on 
bottom longlines, although there have recently 
been experimental fisheries using pots. Three 
main species are exploited: mackerel icefish 
(Champsocephalus gunnari) and Patagonian and 
antarctic toothfish (Dissostichus eleginoides and 
Dissostichus mawsoni). 

Mackerel icefish (Champsocephalus gunnari) 
mackerel icefish feed on krill and in turn are 
an important prey species for other predators 
in the antarctic, such as fur seals and gentoo 
penguins (Kock et al., 2007). Recruitment to 
stocks of mackerel icefish vary by up to a factor 
of 20 and in some years adult mortality can 
also be high. Catch limits are set, therefore, 
on a two-year projection based on survey 
estimates of stock size; the surveys occur 
annually (Kock et al., 2007). The species is 
generally fished at depths of 180–400m depth 
in the heard Island fishery (mSC, 2006). In 
general, although this fishery is classed as fully 
exploited and recent TaCs have been set at a 
very low level, the fishery is regarded as well 
managed and received certification from the 
marine Stewardship Council (mSC) in 2006. 
mackerel icefish grow relatively quickly and are 
short lived and, overall, the species can be 
viewed as one of intermediate productivity. The 
stock that is fished using bottom trawl gear does 
not, therefore, fall into the scope of the faO 
Guidelines (2009a) because it is fished within 
the australian EEZ around heard and macDonald 
Islands and not on the high seas. 

Toothfish (Dissostichus eleginoides and 
Dissostichus mawsoni) 
Both of these species are fished with bottom 
longlines in the CCamlR Regulatory area and 
both are long-lived (40–50 years) and slow-
growing species that reach maturity at 6-10 
years old. The fish grow to a very large size and 
move into deeper waters (up to 3,000m depth) 
as they get older (Kock et al., 2007). aspects of 
the life history of toothfish identify it as a low-
productivity species and declines in exploited 
populations suggest that it is vulnerable to 
overfishing. most of the fished stocks of 
toothfish are managed and have been fished to 
planned levels of biomass aimed at sustainable 
exploitation over the long term (CCamlR Review 
Panel, 2008). The South Georgia fishery, for 
example, has been certified by the mSC and was 
recertified in 2009 without condition and is the 
first fishery to have received such unconditional 
certification. In some cases, though, stocks 
have been overexploited in the CCamlR area, 

Fig. 49. Map showing the 

CCAMLR Regulatory Area.
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a situation that has been aggravated by IUU 
fishing, reflecting the difficulties in monitoring, 
control and surveillance of fisheries in the 
remote Southern Ocean (CCamlR Review Panel, 
2008). This remains a problem in many areas 
throughout the Southern Ocean but has reduced 
in recent years as a result of catch certification. 

Recent evidence suggests that the exploratory 
fishery for toothfish in the Ross Sea (area 
88.1) is having significant impacts on toothfish 
populations, and further on the wider ecosystem 
through impacts on its predators of toothfish 
(killer whales, sperm whales and Weddell 
seals) and its prey (demersal fish, of which 
toothfish can remove up to 70 percent of the 
annual production; ainley et al., 2009; CCamlR 
Scientific Committee, 2008a). Significant 
declines in catches of toothfish in long-term 
sampling programmes on the coast of the Ross 
Sea (DeVries et al., 2007) indicate fishery-
induced declines of toothfish populations and/
or changes in the distribution of toothfish 
in response to fishing (density-dependent 
behaviour). a draft document supporting the 
mSC certification of the Ross Sea fishery as 
sustainable has been drawn up (moody marine 
ltd, 2008) but has been severely criticised by 

the antarctic and Southern Ocean Coalition 
(aSOC, 2009) and other nGOs (moody marine 
ltd, 2008). These critics point out that many 
aspects of the biology of toothfish in the Ross 
Sea region are unknown and the species 
is vulnerable to overfishing, and, therefore, 
management of the fishery is subject to serious 
uncertainties, reflected in its continued status 
as exploratory. 

Other retained and discarded by-catch 
species 
The information on by-catch from the current 
deep-water fisheries in the CCamlR Regulatory 
area is patchy in respect of species, area and 
the interests of the Contracting Parties of the 
Commission (CCamlR Independent Review, 
2008). CCamlR has set catch limits on a 
number of deep-water species that are likely to 
be of low productivity and thus high vulnerability 
and low resilience to fishing pressure. In many 
cases, such catch limits are precautionary but 
are based on limited scientific information. 
There are too few fishery-independent data 
to allow an assessment of the impacts of 
fishing on non-target fish species. for new and 
exploratory fisheries there are by-catch limits 
for skates and rays in all management areas 
and a by-catch limit of 20t for all other species 
combined. If by-catch thresholds are exceeded 
for any Regulatory areas, then fishing must stop 
and the vessel responsible must move on 5nm 
(CCamlR Review Panel, 2008). 

Macrourids 
a number of grenadier species are taken 
as by-catch in Southern Ocean fisheries for 
toothfish including macrourus carinatus, 
macrourus holotrachys, macrourus whitsoni, 
Coryphaenoides armatus and Caelorhynchus 
marinii (CCamlR Scientific Committee, 2008a). 
however, much confusion exists regarding the 
identification of these species and in many 
cases they are identified simply as macrourus 
sp. or Coryphaenoides sp. It is recognised that 
these are long-lived species with low productivity 
(e.g. CCamlR Scientific Committee, 2008a).

Table 3 shows the reported by-catch of 
macrourids in bottom fisheries in the CCamlR 
Regulatory area. In many cases reported 
by-catches are below the maximum allowed 
by-catch for individual areas. By-catches of 
macrourids are highest in the South Georgia, 
Crozet and, particularly, Kerguelen fisheries 
for toothfish. Those at Kerguelen represent 
a significant proportion of the total catch. all 

three of these areas are overseas territories 
and the fisheries take place within the EEZ 
of the islands and so are not high seas. for 
some areas, assessments on macrourus 
species have been undertaken and catches 
are currently within acceptable limits (e.g. 
area 88.1). however, for many of the regions 
within the CCamlR Regulatory area there are 
no fisheries-independent data on macrourid 
populations (CCamlR Review Panel, 2008) 
and so it is not possible to assess the overall 
impact of fisheries on macrourid populations. 
This is aggravated by the fact that by-catch for 
grenadiers is not identified to species, but is 
usually listed only as macrouridae. Reasonable 
keys to Southern Ocean macrourids are available 
(e.g. Gon & heemstra, 2000) but there is still 
confusion over their identification in some 
regions of the Southern Ocean.

In some places, species information has been 
recorded. macrourus whitsoni is the dominant 
by-catch species in the Ross Sea longline fishery 
for toothfish, averaging abut 10 percent of the 
total catch and amounting to 480t in 2005 
(hanchet et al., 2008). nonetheless, commercial 
CPUE catches are not a good estimator of 
abundance because these rates are shown 
to vary markedly with vessel, area and depth. 
Standardised scientific surveys will be required 
to properly assess populations.

Skates and rays 
(Rajiformes, Bathyraja spp., Raja spp., Bathyraja 
eatonii, Bathyraja irrasa, Bathyraja maccaini, 
Bathyraja meridionalis, Bathyraja murrayi, Raja 
georgiana, Raja taaf) 
The other major group of deep-sea fish that are 
taken as by-catch in the bottom fisheries of the 

Area (Existing 
fisheries)

Macrourids/ 
Macrouridae

48.3 South Georgia 161t

58.5.1 Kerguelen 453t

58.6 Crozet
103t (mainly 
M. carinatus)

58.6 + 58.7 Prince 
Edward Islands.

4t (South 
African EEZ)

58.4.4 Ob & Lena Banks No data

58.5.2 Heard Island 71t

48.1 Peninsula and 
South Shetland Isls.

Closed

48.2 South Orkney Isls. Closed

48.4 S Sandwich Isl. 16t

Exploratory fisheries

48.2 Crab fishery

48.4 Crab fishery

48.6 Bouvet Is. Sector
0t (no fishing in 
2007/2008 season)

58.4.1 South Indian Basin 36t

58.4.2 Prydz Bay 12t

58.4.3a Elan Bank 0t

58.4.3b Banzare Bank 7t

88.1 Balleny Isls. 112t

88.2 Ross Sea 17t
 

Table 3. By-catch of 

Macrouridae from 

established and exploratory 

fisheries in 2007/2008 

(CCAMLR Scientific 

Committee, 2008)

Area (Existing fisheries) Rajids 

48.3 South Georgia 12t (19,558 released) 

58.5.1 Kerguelen 230t 

58.6 Crozet 39t 

58.6 + 58.7 Prince Edward 
Islands. 

0t (South African EEZ) 

58.4.4 Ob & Lena Banks No data 

58.5.2 Heard Island 13t (8,586 released) 

48.1 Peninsula and South 
Shetland Isls. 

Closed 

48.2 South Orkney Isls. Closed 

48.4 S Sandwich Isl. 4t (8,276 released) 

Exploratory fisheries 

48.2 Crab fishery 

48.4 Crab fishery 

48.6 Bouvet Is. Sector 0t (no fishing in 2007/2008 season) Bathyraja eatonii 

58.4.1 South Indian Basin 0t 
Bathyraja eatonii, Bathyraja spp., 
Rajiformes

58.4.2 Prydz Bay 0t 

Raja georgiana, Bathyraja eatonii, 
Bathyraja maccaini, Bathyraja 
irrasa, Bathyraja spp., Raja spp.,
Rajiformes

58.4.3a Elan Bank 2t 
Raja taaf, Raja georgiana, 
Rajiformes 

58.4.3b Banzare Bank 1t (155 released) 
Raja georgiana, Bathyraja maccaini, 
Bathyraja murrayi, Bathyraja spp., 
Raja spp., Rajiformes 

88.1 Balleny Isls. 4t (7,190 released) 

Raja taaf, Raja georgiana, Bathy-
raja eatonii, Bathyraja maccaini, 
Bathyraja murrayi, Bathyraja irrasa, 
Bathyraja meridionalis, Bathyraja 
spp., Raja spp., Rajiformes 

88.2 Ross Sea 0t 
Raja georgiana, Bathyraja eatonii, 
Bathyraja maccaini, Raja spp., 
Rajiformes 

Table 4. By-catch of skates 

and rays from bottom 

fisheries in the CCAMLR 

Regulatory Area.
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CCamlR Regulatory area are skates and rays. 
These are low-productivity species because of 
their very conservative life histories and are 
vulnerable to overfishing.

In most areas the reported by-catch of skates 
and rays is low. The exceptions to this are 
Kerguelen and Crozet, where the by-catch of 
skates and rays is substantial. These fisheries 
take place within the EEZ of the islands and 
not on the high seas. Presently, measures are 
in place to assess skates that are captured 
during fishing. If they are injured or dead they 
are retained on the vessel but if they are likely 
to survive being returned to the sea they are cut 
free from the longline and the hook is removed 
if it can be done without damaging the animal. 
at present, it is unclear what proportions of 
animals survive capture and release, however, 
a research programme is currently in place 
that should produce data to help assess the 
survival rates of released skates and rays. 
large numbers are returned to the sea in 
some regions (Table 4). as with macrourids, 
assessments have been made on skates 
and rays for some regions within the CCamlR 
Regulatory area but in some cases these have 
been problematic because of a lack of data 
and uncertainties regarding the life history and 
growth rates of Southern Ocean species. for 
most regions within the CCamlR area there is 
no assessment of skate and ray populations and 
so no way of evaluating the state of populations. 
In addition, in many areas the skates and rays 
are not identified to species; this partially 
reflects the systematic problems in this group of 
fish in the Southern Ocean, although reasonable 
keys do exist to aid identification (e.g. Gon & 
heemstra, 2000).

Blue hake (Antimora rostrata) 
little is known about this species but it appears 
to have undergone major declines in other 
regions as a result of by-catch in deep-water 
fisheries (e.g. northwest atlantic; Devine et al., 
2006). By-catches of blue hake are significant 
in the bottom fisheries of Kerguelen and Crozet 
(45t and 49t, respectively, in 2007/08) and 
it is also being taken as by-catch in Regions 
88.1 and 88.2. Elsewhere in the CCamlR 
Regulatory area it is being reported in relatively 
low quantities as by-catch. as yet there has 
been no assessment of this species in terms 
of the impact of fishing on populations and it is 
unmanaged in the CCamlR region. Currently, the 
species is of little commercial interest.

Other species 
Sleeper sharks, Somniosus antarcticus, are 
occasionally taken as by-catch in the Southern 
Ocean but CCamlR has assessed the risks to 
this species and concluded that it is ‘low’ from 
longline fisheries (CCamlR Review Panel, 2008). 
however, deployment of gillnets by IUU vessels 
in the region does pose a risk to these, and to 
most, sharks. 

a variety of other species are taken as by-catch 
in both the bottom trawl and longline fisheries 
in the CCamlR region, although generally not 
at the same level as macrourids, skates and 
rays and antimora rostrata. The most significant 
species include the moray cods (muraenolepis 
spp.) and various species of nototheniidae 
and Channichthyidae but there are low levels 
of catches of other species throughout the 
CCamlR Regulatory area (CCamlR Impact 
assessments, 2008). Some of these by-catches 
are limited, or the by-catch of ‘other’ species is 
limited in exploratory fishing areas. at present 
there are no assessments of the impact of 
fishing mortality on these species and very little 
is known of their relative abundance. 

Protection of benthic marine ecosystems

In 1991, it was agreed that the antarctic 
Treaty, through the Protocol on Environmental 
Protection, article 4, Paragraph 1, annex V, 
would acquire the powers to designate “any 
area, including any marine area” as an antarctic 
Specially Protected area (aSPa) or an antarctic 
Specially managed area (aSma) during the 
antarctic Treaty Consultative meeting (aTCm). 
annex V was adopted in 2002 and placed 
the antarctic Treaty in the unique position of 
being able to designate any part of the marine 
environment, including the high seas within 
the Treaty area, as a marine protected area 
(mPa). however, annex V, article 6, Paragraph 2 
stipulated that no area was to be closed without 
prior approval of CCamlR, although this was 
later modified to include areas where harvesting 
or the potential for harvesting existed, or where 
CCamlR-related activities could be prevented 
or restricted. Effectively, this gave CCamlR 
powers of veto over any mPa in the Regulatory 
area where Contracting Parties could make a 
case that harvesting or some future possibility 
of harvesting existed. This meant that any 
proposals for mPas had to enter a process 
of dual consideration by the Committee for 
Environmental Protection (CEP) and CCamlR3.

 

This placed CCamlR in a unique position 
whereby states could use the Commission 
to refuse any proposals for mPas that they 
considered might presently, or in the future, 
affect their commercial (fishing) activities. The 
result of these decisions has been that, even 
with the antarctic Treaty in place, there has been 
little development of the legal means required 
to initiate a network of mPas, even in the high 
seas, and in recent years only relatively small 
areas have been designated, mostly around 
overseas territories or in coastal areas (see 
fig. 50). note that some fisheries protection 
measures have been directed at specific 
areas of the Southern Ocean, for example the 
closure of the Ob and lena Banks (seamounts; 
Statistical Division 58.4.4.) to fishing for 
lepidonotothen squamifrons (Conservation 
measure 32-08 (1997); CCamlR, 2009a). The 
CCamlR Review Panel (2008) identified that 
there were marked differences in views among 
Contracting Parties as to how to define aSPas 
and aSmas and indeed, despite the fact that 
CCamlR had the power to close areas to fishing 
for conservation purposes, little action had been 
taken. Until 2009, the CCamlR Regulatory area 

Figure 50. Map of Antarctica showing current protected areas, including sites on 

South Orkney Islands, South Shetland Islands, Palmer Archipelago, Marguerite Bay, 

Ross Island, Beaufort Island, White Island, Granite Harbour, Edmonson Point, Cape 

Hallett, Cape Adare, Sabrina Island, Point Martin, Pointe Geologie, Haswell Island, 

Hawker Island and Rookery Island.

was not as active as other RfmOs’, such as 
nEafC and nafO, in the designation of networks 
of mPas to protect VmEs. 

Recently, however, CCamlR and CEP clarified 
their roles in relation to conservation 
activities, including the protection of the 
marine environment at a workshop (CCamlR, 
2009b). During this meeting it was agreed that 
CCamlR and CEP would work more closely 
on the protection of marine areas by adopting 
harmonised approaches to data gathering and 
designation of protected areas. The Scientific 
Committee of CCamlR will in future lead 
work on spatial protection and management 
of antarctic marine biodiversity (CCamlR, 
2009b). To this end, both communities are 
adopting a unified approach in the use of 
bioregionalisation methods to identify 11 
priority representative areas in the Southern 
Ocean and coastal antarctica (CCamlR, 2008, 
2009b; CCamlR Scientific Committee, 2008b). 
This bioregionalisation approach has used a 
combination of oceanographic, geomorphological 
and environmental data as well as information 
on species diversity and biogeography, to 
identify how to distribute a system of mPas 
that represent major and rarer ecosystems. 
however, other approaches, for example, specific 
knowledge of rare or vulnerable ecosystems, 
can also be used for designation of mPas. Two 
bioregionalisation workshops have now taken 
place, the first in hobart, australia (Grant et 
al., 2006) and the second in Belgium (Penhale 
& Grant, 2007). The CCamlR Independent 
Review (2008) pointed out that there was now 
an urgent need to maintain momentum on 
the designation of a network of mPas in the 
CCamlR/antarctic Treaty area and that the next 
stage, the identification of sites for protection, is 
a critical one. This was acknowledged during the 
SC-CCamlR/CEP workshop (CCamlR, 2009b).

In november 2009, the UK government 
designated a large mPa at the South Orkney 
Islands. The protected area, which covers 
94,000km2 (fig. 51), protects a range of 
marine habitats including shelf and seamounts 
as well as habitat for important prey species 
such as antarctic krill and predators such as 
adélie penguins. It also protects an area where 
significant concentrations of VmEs have been 
located through trawl and video surveys by US 
scientists (lockhart & Jones, 2009). The area 
is protected from fishing activities and will come 
into force in may 2010. 

3 note that CCamlR cannot 
designate aSPas or aSmas, 
although it can designate 
CCamlR protected areas, 
which can subsequently be 
designated as aSPas  
or aSmas by the aTCm.
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Protection of VMEs

In response to UnGa Resolution 61/105, 
Conservation measures (Cm) 22-05, 22-06 
and 22-07 were adopted by CCamlR. Cm22-05 
banned bottom trawling from the Regulatory 
area, apart from areas in which conservation 
measures were in place for bottom trawling 
(heard Island) and with the exception of 
scientific trawling. Cm22-06 required Contracting 
Parties to undertake an impact assessment 
of all bottom fishing activities in areas where 
exploratory fisheries were in operation, to 
cease fishing where VmEs were encountered (in 
accordance with Cm22-07), to carry observers 
on all vessels, and to collect data related to the 
by-catch of VmE taxa. Impact assessments and 
other measures in Cm22-06 were not required 
in fisheries established prior to 2006/07. 
Cm22-07 outlined the protocols for the move-
on rule for CCamlR, but again this only applies 
to exploratory or recent fisheries (those that 
started after 2006/07). In addition, a previous 
conservation measure, Cm22-04 had already 
banned gillnetting from the CCamlR area. 

Impact assessments

Despite the requirement for impact 
assessments, only five of 11 states (australia, 
Japan, new Zealand, Spain and the UK) 
undertaking exploratory bottom fisheries 
submitted impact assessments in 2008 
(CCamlR, 2008: 5.8). furthermore, the impact 
assessments varied considerably in substance 
because several of them did not follow the pro-
forma that accompanied Cm22-06 when it was 
agreed. This required the following information. 

1.  The fishing method. 
2.  CCamlR Division (area). 

3.   The year for which the application is made. 
4.   a detailed description of the fishing gear, 

including a diagram of gear configuration. 
5.   The scale of the proposed activity (number 

of hooks/lines to be deployed). 
6.   Subareas and depths in which fishing was to 

take place. 
7.   mitigation measures to reduce impacts on 

VmEs. 
8.   Estimated spatial footprint of fishing effort. 
9.   a summary of potential VmEs present in the 

area of fishing.
10. Probability of impacts. 
11. magnitude and severity of impacts on VmEs. 
12. Physical and biological/ecological 

consequences of impacts. 
13. Previous research. 
14. Research planned during the season. 
15. future research. 

Of the Contracting Parties that completed 
impact assessments, new Zealand produced 
the most comprehensive assessment and 
was the only Contracting Party that followed 
the recommended pro forma for assessments 
under Cm22-06 (Table 5). Its submission 
provides a useful model for other Contracting 
Parties to follow and, furthermore, offers 
much background information to be used for 
other impact assessments. Spain and the UK 
produced assessments that followed many of 
the recommendations of the pro forma but the 
assessments for these Contracting Parties 
did not contain the same depth of information 
as new Zealand, particularly in terms of the 
footprint of the fishery and assessment of the 
extent and ecological impacts of by-catch of 
VmE species (Table 5). australia and Japan did 
not follow the pro forma and their assessments 
are not comprehensive (Table 5). no impact 
assessments were undertaken by argentina, 
Chile, Republic of Korea, Russia, South africa 
or Uruguay despite the fact that all applied to 
undertake exploratory fisheries in 2008/09 
(CCamlR Scientific Committee, 2008: annex 5). 

new Zealand provided an assessment of its 
past years’ fishing efforts and its intended 
fishing operations for 2008/09. This included 
a comprehensive literature review and data-
gathering exercise and an ecological risk 
assessment (ERa) for the fishery, including 
workshops with participants from the scientific, 
management and fishing industries and nGO 
communities. These defined VmEs and then 
identified VmE indicator organisms. VmE taxa 
included sponges, anemones, stony corals, 

black corals, soft corals, sea fans, sea pens, 
hydrocorals, hydroids, bryozoans, crinoids, 
basket stars, sea squirts, and species belonging 
to chemosynthetic communities. new Zealand 
also assessed the distribution of VmEs in 
collaboration with scientists, undertaking 
scientific surveys of the benthic ecosystems 
of the region under the Caml project (Census 
of antarctic marine life, part of the Census of 
marine life programme). It then used fishing 
effort rather than by-catch as a conservative 
method to assess potential impacts and 
concluded, as did the UK, that overall impact 
on seabed communities was likely to be small. 
future avenues of research were explored as 
well as possible mitigation measures in the 
fishery. Some aspects of the analyses might 
be disputed, for example the classification 
of stony corals as particularly vulnerable to 
longline fishing. most antarctic Scleractinia 
are solitary, not colonial, forms with erect 
branching morphology. The extreme fragility of 
crinoids to physical impacts was also not taken 
into account. The assessment also concluded 
that it was probably not possible to accurately 
determine VmE positions from longline data on 
by-catch, as explored in the present report for 
other methods of fishing.

In 2009/10 reporting improved, with argentina, 
Japan, Republic of Korea, new Zealand, Russia, 
Uruguay, South africa, Spain and the UK all 
providing assessments (Table 6). Still, not all 
were complete and in many cases were quite 
vague. Korea, for example, stated that it would 
comply with relevant measures but provided 
no detail and failed to provide any information 
on impacts or future research. Japan, as it had 
done in 2007/08, provided a small proportion 
of what was required and its commitment to 
future research was to send a scientist to a 
CCamlR VmE workshop. argentina, Russia, 
South africa and the UK provided fuller reports, 
with reference to gear details, background 
literature and information on research plans. 
new Zealand’s report was again the most 
comprehensive. It included a detailed and 
sophisticated research plan with subjects 
that included specific studies, inter alia, of D. 

mawsoni, macrourids, skates, modeling fishing 
distribution vs VmEs, and ecosystem impacts 
of bottom fishing. literature produced and cited 
ranged from Working Group reports to papers in 
scientific literature, all of it useful in the context 
of the Southern Ocean generally.

australia submitted no assessment for 2009/10 
although it had done so in 2008/09. In the 
earlier report it stated that while the impacts of 
bottom longlining on deep-sea taxa are unknown, 
it was likely that only sub-lethal damage would 
occur, with some mortality a possibility. The 
report cited poor knowledge of which VmE-
forming groups actually occurred in the area, an 
argument that recurred in many of the reports 
from Contracting Parties in both years. australia 
did acknowledge that, given the knowledge of 
the marine fauna around heard and macDonald 
Islands on the Kerguelen Ridge or Plateau and 
knowledge of the marine fauna located in the 
Ross Sea (australian antarctic Division, 2008), 
the occurrence of VmEs in this region is likely. 
Gorgonians are reported as common in the 
heard Island area and bryozoans form extensive 
habitats on some of the banks around heard 
and macDonald Islands (hibberd & moore, 
2009). VmEs formed by stylasterid corals and 
sponges have been recently identified by the 
Collaborative East antarctic marine Census 
(CEamaRC) project in the region (australian 
antarctic Division, 2008). 

Such studies, and the information provided 
by new Zealand, suggest it is not possible to 
conclude that only negligible damage is expected 
in areas where exploratory fishing is planned, as 
asserted by many states’ assessments. There 
is by now considerable evidence from various 
fisheries around the world that benthic longlines, 
which is what the vessels of most Contracting 
Parties employ (argentina uses pots), do 
damage to VmEs (e.g. Stone, 2006; Edinger et 
al., 2007), and indeed by-catch has been well-
documented in the South Georgia fisheries for 
Patagonian toothfish. The impact on sessile 
epibenthic fauna is less than that of bottom 
trawls but damage has nonetheless been shown 
to be significant and cumulative. 

State 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 

Aus Yes Yes Yes No No No No No Yes Yes No No No Yes No 

Jpn Yes No Yes Yes No No Yes No No Yes No No Yes No No 

NZ Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Spa Yes Yes Yes Yes No No Yes No Yes Yes No No Yes Yes Yes 

UK Yes Yes Yes No* Yes Yes Yes Yes Yes Yes No No Yes Yes Yes 

Table 5. Summary of the 

impact assessments for the 

2008/09 season in terms of 

providing information on the 

15 aspects of the pro forma 

for CM22-06 provided by 

CCAMLR.

Figure 51. 

New MPA 

south of 

Coronation 

Islands.
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The move-on rule 

The move-on rule has been adopted by CCamlR 
for exploratory fishing areas only. The measures 
are detailed in Cm22-07 and rely on estimating 
the number of ‘VmE units’ taken as by-catch 
per segment of a longline (1,000 hooks or 
1,200m, whichever is shorter). a single VmE 
unit is 1 litre of organisms in a 10l bucket or 
1kg of organisms that do not easily fit into a 
bucket. however, some Contracting Parties have 
proposed alternative triggers for identification 
of VmE risk areas (e.g. 15–20 individual VmE 
taxa per 1,000 hooks; Spain and UK, Impact 
assessments). a ‘risk area’ is designated 
where 10 VmE units are recovered from a single 
segment of longline. here, a radius of 1nm 
from the midpoint of the estimated position of 
the line segment is defined as the risk area. a 
vessel encountering a risk area should not shoot 
any further lines within the risk area and has 
to report the encounter area to the flag state 
and the Secretariat. following this action, the 
area is closed to fishing. If five or more VmE 
units are recovered in a segment, that is also 
notified to the flag state and Secretariat. If five 
or more notifications of catches of five VmE 
units are recorded in a fine-scale rectangle, the 
Secretariat notifies all fishing vessels of the 
possibility of occurrence of VmEs within that 
area. 

VmEs are defined on the basis of organisms 
listed in the Benthic Classification Guide. This 
is a full-colour set of classification cards with 
photographs and defining features of VmE 
taxa noted on them. Taxa include gorgonians, 
hydroids, stylasterids, stony corals, black 
corals, bryozoans, sponges, sea anemones, 
soft corals, sea pens, sea squirts, stalked 
crinoids and basket stars. most of these are 
habitat-forming groups; basket stars associated 
with habitat-forming groups tend themselves 

to form further fine-scale habitats. analyses, 
based on the first year of operation of these 
guides for identification of trigger levels for VmE 
risk areas, have indicated that they worked 
well for most taxa, although there was some 
confusion between hydrocorals, stony corals 
and precious corals (red corals, octocorals; 
Parker et al., 2009). a CCamlR workshop in 
2009 extended the list of potential VmE taxa 
to include cidaroid sea urchins (pencil urchins), 
brachiopods, serpulid worms, barnacles from the 
family Bathylasmatidae, the scallop adamussium 
colbecki, pterobranchs and xenophyophores 
(CCamlR, 2009c). 

By June 2009, 30 notifications had been 
received by the Secretariat from fisheries 
operations in the 2008/09 season. These 
were from Division 48.6 (one notification; 
5.5 VmE-indicator units per line segment; 
seafloor depth 880–980m), Division 88.1 (18 
notifications; 5.0–68.6 VmE-indicator units 
per line segment; seafloor depth 585–1528m) 
and Division 88.2 (11 notifications; 5.1–10.4 
VmE-indicator units per line segment; seafloor 
depth 1,272–1,694m). no notifications were 
made for Divisions 58.4.1, 58.4.2 and 58.4.3b. 
Seven risk areas were identified in Divisions 
88.1 and 88.2 and one small-scale rectangle 
was noted as having a risk of encounters of 
VmEs in Division 88.2. Trigger levels for actions 
related to the closure of risk areas for VmEs are 
much lower in the CCamlR area than for other 
RfmOs, including nEafC, nafO and nPfC. These 
reflect an assessment of the potential retention 
of animals taken as by-catch when a longline 
encounters a VmE. however, research over one 
season has indicated that different trigger levels 
may be appropriate for different-sized taxa (e.g. 
large gorgonians vs small hydrocorals; mitchell 
et al., 2009), as also indicated by research 
by nafO for the northwest atlantic (WGEafm, 
2008b). furthermore, it is likely that there are 

systematic and significant differences in catch 
data depending upon vessel, year, gear type and 
fisher behaviour, and level of reporting (hanchet 
et al., 2008). The number of line hauls for which 
fine-scale VmE data was reported (by June, 
2009) varied between Contracting Parties with 
some reporting on a large proportion of line sets 
and others reporting on very few or no sets.
In addition to fishing encounters with VmEs, 
the Secretariat received 30 notifications 
of encounters with VmEs during research 
surveys under Cm22-06. These encounters 
were reported by the USa in Division 48.1 (17 
notifications, seafloor depth 92–642m) and 
Division 48.2 (11 notifications, seafloor depth 
96–252m) and by australia in Division 58.4.1 
(two notifications, seafloor depth 436–844m). 
VmEs were documented with video/photography 
or by research trawls. 

CCamlR measures Cm22-06 and Cm22-07 
have been operating over a relatively short time 
period. however, given the iterative approach 
taken by the CCamlR Secretariat and the 
research undertaken by Contracting Parties in 
exploratory fisheries, the current methods of 
assessment of encounters with VmEs would 
appear likely to improve in coming years. as 
more data become available, approaches based 
on accumulation curves or GIS-analyses of 
density of VmE encounters may prove useful in 
refining both the trigger levels for designation of 
risk areas and for identifying areas with a high 
probability of comprising VmEs. 

Conclusions 

(i) Conduct assessments of whether bottom 
fishing activities have SAIs on VMEs.
● all states fishing in the CCamlR Regulatory 

area now undertake impact assessments for 
exploratory or experimental fishing activities.

● assessments are not undertaken for areas in 
which fishing has taken place historically.

● The quality of assessments undertaken to 
date are variable with respect to conformity  
to CCamlR requirements.

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

Ocean were heavily overexploited (mined)  
in the 1970s and 1980s. 

● CCamlR has been successful in ending 
extreme overexploitation of fish stocks in  

the Southern Ocean region. In comparison 
to other areas of oceans, stocks of targeted 
deep-sea species appear relatively well 
managed though in some cases the 
management of the fisheries is adversely 
impacted by IUU fishing (e.g. Patagonian 
toothfish). The ecosystem impacts of targeted 
fisheries remain poorly understood. 

● By-catch of deep-sea species with a low 
productivity, particularly macrourids and 
skates/rays, occurs in the bottom fisheries 
throughout the CCamlR Regulatory area but is 
higher in some regions than others (especially 
Kerguelen). 

● The understanding of the impacts of 
fishing on deep-sea by-catch species varies 
markedly between sub-regions in the CCamlR 
Regulatory area and, in general, is poor. 

● The management of fisheries to prevent/
reduce by-catch of deep-sea, low-productivity 
species also varies markedly between sub-
regions. for by-catch species such as antimora 
rostrata no specific management is in place.

(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.
● Closed areas are currently being implemented 

around the South Orkney Islands and where 
there have been significant by-catches of VmE-
associated species or where research has 
identified VmEs on the seabed.

● CCamlR and the CEP are currently working 
towards the establishment of 11 representive 
mPas around antarctica.

(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.
● CCamlR has initiated measures aimed at 

protecting VmEs in areas where exploratory 
fisheries are taking place. 

● Rules for identification of VmE risk areas have 
been implemented at a conservative level and 
have resulted in the identification of some risk 
areas. Research work will continue to refine 
and improve the estimation of levels of  
by-catch that signify the presence of VmEs. 

● at present, not all states are reporting to the 
same degree on fine-scale assessment of  
by-catch during longline operations in 
exploratory areas.

 

State 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 

Arg Yes Yes Yes Yes* Yes Yes* No Yes No Yes No No No Yes Yes 

Aus N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Jpn Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Kor Yes Yes Yes No No No Yes No Yes Yes No No Yes Yes Yes 

NZ Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No No Yes Yes Yes 

Rus Yes Yes Yes No No Yes* No No No No No No Yes Yes No

SA Yes Yes Yes Yes Yes Yes* No No No No No No No Yes No

Spa Yes Yes Yes Yes Yes Yes Yes No Yes Yes No No Yes Yes Yes

UK Yes Yes Yes No Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes

Ury Yes Yes Yes Yes Yes Yes No Yes No No No No No Yes No

Table 6. Summary 

of the impact 

assessments for the 

2009/10 season in 

terms of providing 

information on the 

15 aspects of the 

pro forma for CM22-

06 provided by 

CCAMLR.

*Not all details 

provided as required 

by CCAMLR.
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ANNEX 1: UNGA RESOLUTION 61/105, 
PARAGRAPHS 83–87

The General Assembly

83. Calls upon regional fisheries management 
organizations or arrangements with the 
competence to regulate bottom fisheries to 
adopt and implement measures, in accordance 
with the precautionary approach, ecosystem 
approaches and international law, for their 
respective regulatory areas as a matter of 
priority, but not later than 31 December 2008:

(a) To assess, on the basis of the best available 
scientific information, whether individual bottom 
fishing activities would have significant adverse 
impacts on vulnerable marine ecosystems, 
and to ensure that if it is assessed that these 
activities would have significant adverse 
impacts, they are managed to prevent such 
impacts, or not authorized to proceed;

(b) To identify vulnerable marine ecosystems 
and determine whether bottom fishing activities 
would cause significant adverse impacts to such 
ecosystems and the long-term sustainability of 
deep sea fish stocks, inter alia, by improving 
scientific research and data collection and 
sharing, and through new and exploratory 
fisheries;

(c) In respect of areas where vulnerable marine 
ecosystems, including seamounts, hydrothermal 
vents and cold water corals, are known to occur 
or are likely to occur based on the best available 
scientific information, to close such areas to 
bottom fishing and ensure that such activities 
do not proceed unless conservation and 
management measures have been established 
to prevent significant adverse impacts on 
vulnerable marine ecosystems;

(d) To require members of the regional fisheries 
management organizations or arrangements 
to require vessels flying their flag to cease 
bottom fishing activities in areas where, in the 
course of fishing operations, vulnerable marine 

ecosystems are encountered, and to report the 
encounter so that appropriate measures can be 
adopted in respect of the relevant site;

84. also calls upon regional fisheries 
management organizations or arrangements  
with the competence to regulate bottom 
fisheries to make the measures adopted 
pursuant to paragraph 83 of the present 
resolution publicly available;

85. Calls upon those States participating in 
negotiations to establish a regional fisheries 
management organization or arrangement 
competent to regulate bottom fisheries to 
expedite such negotiations and, by no later than 
31 December 2007, to adopt and implement 
interim measures consistent with paragraph 
83 of the present resolution and make these 
measures publicly available;

86. Calls upon flag States to either adopt 
and implement measures in accordance with 
paragraph 83 of the present resolution, mutatis 
mutandis, or cease to authorize fishing vessels 
flying their flag to conduct bottom fisheries in 
areas beyond national jurisdiction where there is 
no regional fisheries management organization 
or arrangement with the competence to 
regulate such fisheries or interim measures 
in accordance with paragraph 85 of the 
present resolution, until measures are taken 
in accordance with paragraph 83 or 85 of the 
present resolution;

87. further calls upon States to make publicly 
available through the food and agriculture 
Organization of the United nations a list of 
those vessels flying their flag authorized to 
conduct bottom fisheries in areas beyond 
national jurisdiction, and the measures they 
have adopted pursuant to paragraph 86 of the 
present resolution;
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ANNEX II: UN FAO GUIDELINES FOR THE 
MANAGEMENT OF DEEP-SEA FISHERIES 
IN THE HIGH SEAS

Paragraph 47: Impact Assessments

47. flag States and RfmO/as should conduct 
assessments to establish if deep-sea fishing 
activities are likely to produce significant 
adverse impacts in a given area. Such an impact 
assessment should address, inter alia:
i. type(s) of fishing conducted or contemplated, 

including vessels and gear-types, fishing 
areas, target and potential bycatch species, 
fishing effort levels and duration of fishing 
(harvesting plan);

ii. best available scientific and technical 
information on the current state of fishery 
resources and baseline information on the 
ecosystems, habitats and communities in the 
fishing area, against which future changes are 
to be compared;

iii. identification, description and mapping of 
VmEs known or likely to occur in the fishing 
area;

iv. data and methods used to identify, describe 
and assess the impacts of the activity, the 
identification of gaps in knowledge, and an 
evaluation of uncertainties in the information 
presented in the assessment; 

v. identification, description and evaluation of 
the occurrence, scale and duration of likely 
impacts, including cumulative impacts of 
activities covered by the assessment on VmEs 
and low-productivity fishery resources in the 
fishing area;

vi. risk assessment of likely impacts by the 
fishing operations to determine which impacts 
are likely to be significant adverse impacts, 
particularly impacts on VmEs and low 
productivity fishery resources; and

vii. the proposed mitigation and management 
measures to be used to prevent significant 
adverse impacts on VmEs and ensure long-
term conservation and sustainable utilization 
of low-productivity fishery resources, and the 
measures to be used to monitor effects of the 
fishing operations.

Paragraph 42: VMEs 

42. a marine ecosystem should be classified as 
vulnerable based on the characteristics that it 
possesses. The following list of characteristics 
should be used as criteria in the identification of 
VmEs.

i. Uniqueness or rarity – an area or ecosystem 
that is unique or that contains rare species 
whose loss could not be compensated for by 
similar areas. These include:
● habitats that contain endemic species;
● habitats of rare, threatened or endangered 

species that occur only in discrete areas; or
● nurseries or discrete feeding, breeding, or 

spawning areas.

ii. functional significance of the habitat – 
discrete areas or habitats that are necessary 
for the survival, function, spawning/reproduction 
or recovery of fish stocks, particular life-history 
stages (e.g. nursery grounds or rearing areas), 
or of rare, threatened or endangered marine 
species.

iii. fragility – an ecosystem that is highly 
susceptible to degradation by anthropogenic 
activities.

iv. life-history traits of component species that 
make recovery difficult – ecosystems that are 
characterized by populations or assemblages 
of species with one or more of the following 
characteristics:
● slow growth rates;
● late age of maturity;
● low or unpredictable recruitment; or
● long-lived.
 
v. Structural complexity – an ecosystem that is 
characterized by complex physical structures 
created by significant concentrations of biotic 
and abiotic features. In these ecosystems, 
ecological processes are usually highly 
dependent on these structured systems. further, 
such ecosystems often have high diversity, which 
is dependent on the structuring organisms.

Examples of potentially vulnerable species 
groups, communities, and habitats, as well 
as features that potentially support them are 
contained in annex 1.

Paragraphs 17–20: Significant Adverse 
Impacts

17. Significant adverse impacts are those that 
compromise ecosystem integrity (i.e. ecosystem 
structure or function) in a manner that: (i) 
impairs the ability of affected populations to 
replace themselves; (ii) degrades the long-term 
natural productivity of habitats; or (iii) causes, 
on more than a temporary basis, significant loss 
of species richness, habitat or community types. 

Impacts should be evaluated individually, in 
combination and cumulatively.

18. When determining the scale and significance 
of an impact, the following six factors should be 
considered:

i. the intensity or severity of the impact at the 
specific site being affected;

ii. the spatial extent of the impact relative to the 
availability of the habitat type affected;

iii. the sensitivity/vulnerability of the ecosystem 
to the impact;

iv. the ability of an ecosystem to recover from 
harm, and the rate of such recovery;

v. the extent to which ecosystem functions may 
be altered by the impact; and

vi. the timing and duration of the impact relative 
to the period in which a species needs the 
habitat during one or more life-history stages.

19. Temporary impacts are those that are 
limited in duration and that allow the particular 
ecosystem to recover over an acceptable time 
frame. Such time frames should be decided on 
a case-by-case basis and should be in the order 
of 5–20 years, taking into account the specific 
features of the populations and ecosystems.

20. In determining whether an impact is 
temporary, both the duration and the frequency 
at which an impact is repeated should be 
considered. If the interval between the expected 
disturbance of a habitat is shorter than the 
recovery time, the impact should be considered 
more than temporary. In circumstances of 
limited information, States and RfmO/as 
should apply the precautionary approach in 
their determinations regarding the nature and 
duration of impacts.

ANNEX III: UNGA RESOLUTION 64/72, 
DECEMBER 2009 – BOTTOM FISHERIES 
ON THE HIGH SEAS; KEY PARAGRAPHS 

113. Calls upon States to take action 
immediately, individually and through regional 
fisheries management organizations and 
arrangements, and consistent with the 
precautionary approach and ecosystem 
approaches, to implement the 2008 
International Guidelines for the management 
of Deep-sea fisheries in the high Seas of 
the food and agriculture Organization of the 
United nations (“the Guidelines”) in order to 
sustainably manage fish stocks and 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;

114. Reaffirms the importance of paragraphs 80 
to 91 of its resolution 61/105 addressing the 
impacts of bottom fishing on vulnerable marine 
ecosystems and the long-term sustainability of 
deep sea fish stocks and the actions called for 
in that resolution, and emphasizes the need for 
full implementation by all States and relevant 
regional fisheries management organizations or 
arrangements of their commitments under those 
paragraphs on an urgent basis;

119. Considers that, on the basis of the review 
carried out in accordance with paragraph 91 
of its resolution 61/105, further actions in 
accordance with the precautionary approach, 
ecosystem approaches and international law, 
are needed to strengthen the implementation 
of paragraphs 80 and 83 to 87 of its resolution 
61/105 and, in this regard, calls on regional 
fisheries management organizations or 
arrangements with the competence to regulate 
bottom fisheries, States participating in 
negotiations to establish such organizations 
or arrangements, and flag States to take the 
following urgent actions in areas beyond national 
jurisdiction:

(a) Conduct the assessments called for in 
paragraph 83 (a) of its resolution 61/105, 
consistent with the Guidelines, and to ensure 
that vessels do not engage in bottom fishing 
until such assessments have been carried out;

(b) Conduct further marine scientific research 
and use the best scientific and technical 
information available to identify where 
vulnerable marine ecosystems are known 
to occur or are likely to occur and adopt 
conservation and management measures to 
prevent significant adverse impacts on such 
ecosystems consistent with the Guidelines, 
or close such areas to bottom fishing until 
conservation and management measures have 
been established, as called for in paragraph 
83 (c) of its resolution 61/105;

(c) Establish and implement appropriate 
protocols for the implementation of paragraph 
83 (d) of its resolution 61/105, including 
definitions of what constitutes evidence 
of an encounter with a vulnerable marine 
ecosystem, in particular threshold levels and 
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indicator species, based on the best available 
scientific information and consistent with the 
Guidelines, and taking into account any other 
conservation and management measures 
to prevent significant adverse impacts on 
vulnerable marine ecosystems, including 
those based on the results of assessments 
carried out pursuant to paragraph 83 (a) of its 
resolution 61/105 and paragraph 119 (a) of 
the present resolution;

(d) adopt conservation and management 
measures, including monitoring, control 
and surveillance measures, on the basis of 
stock assessments and the best available 
scientific information, to ensure the long-term 
sustainability of deep sea fish stocks and non-
target species, and the rebuilding of depleted 
stocks, consistent with the Guidelines; and, 
where scientific information is uncertain, 
unreliable, or inadequate, ensure that 
conservation and management measures be 
established consistent with the precautionary 
approach, including measures to ensure that 
fishing effort, fishing capacity and catch limits, 
as appropriate, are at levels commensurate 
with the long-term sustainability of such 
stocks;

120. Calls upon flag States, members of 
regional fisheries management organizations or 
arrangements with the competence to regulate 
bottom fisheries and States participating in 
negotiations to establish such organizations 
or arrangements to adopt and implement 
measures in accordance with paragraphs 83, 
85 and 86 of its resolution 61/105, paragraph 
119 of the present resolution, and international 
law, and consistent with the Guidelines, and not 
to authorize bottom fishing activities until such 
measures have been adopted and implemented;

121. Recognizes the special circumstances 
and requirements of developing States and 
the specific challenges they may face in giving 
full effect to certain technical aspects of the 
Guidelines, and that implementation by such 
States of paragraphs 83 to 87 of its resolution 
61/105, paragraph 119 of the present 
resolution and the Guidelines should proceed 
in a manner that gives full consideration to 
the section of the Guidelines on “Special 
Requirements of Developing Countries”;

122. Calls upon States and regional fisheries 
management organizations or arrangements 
to enhance efforts to cooperate to collect and 

129. Decides to conduct a further review 
in 2011 of the actions taken by States and 
regional fisheries management organizations 
and arrangements in response to paragraphs 
80 and 83 to 87 of its resolution 61/105 and 
paragraphs 117 and 119 to 127 of the present 
resolution, with a view to ensure effective 
implementation of the measures and to make 
further recommendations, where necessary; and 
taking into account the discussions occurring 
during the workshop described in paragraph 128 
of the present resolution.
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exchange scientific and technical data and 
information related to the implementation of the 
measures called for in the relevant paragraphs 
of its resolution 61/105 and the present 
resolution to manage deep sea fisheries in 
areas beyond national jurisdiction and to protect 
vulnerable marine ecosystems from significant 
adverse impacts of bottom fishing by, inter alia:

(a) Exchanging best practices and developing, 
where appropriate, regional standards for 
use by States engaged in bottom fisheries 
in areas beyond national jurisdiction and 
regional fisheries management organizations 
or arrangements with a view to examining 
current scientific and technical protocols 
and promoting consistent implementation of 
best practices across fisheries and regions, 
including assistance to developing States in 
accomplishing these objectives;

(b) making publicly available, consistent with 
domestic law, assessments of whether 
individual bottom fishing activities would have 
significant adverse impacts on vulnerable 
marine ecosystems and the measures 
adopted in accordance with paragraphs 83, 
85 and 86, as appropriate, of its resolution 
61/105, and promoting the inclusion of 
this information on the websites of regional 
fisheries management organizations or 
arrangements;

(c) Submission by flag States to the food and 
agriculture Organization of the United nations 
of a list of those vessels flying their flag 
authorized to conduct bottom fisheries in 
areas beyond national jurisdiction, and the 
measures they have adopted to give effect 
to the relevant paragraphs of its resolution 
61/105 and the present resolution;

(d) Sharing information on vessels that are 
engaged in bottom fishing operations in areas 
beyond national jurisdiction where the flag 
State responsible for such vessels cannot be 
determined;

123. Encourages States and regional fisheries 
management organizations or arrangements 
to develop or strengthen data collection 
standards, procedures and protocols and 
research programmes for identification of 
vulnerable marine ecosystems, assessment of 
impacts on such ecosystems, and assessment 
of fishing activities on target and non-target 
species, consistent with the Guidelines and in 
accordance with the Convention, including Part 
xIII;


