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3.10  Deep water 

The term deep water (or deep sea) includes the waters below the continental shelves. That is all the 
water deeper than about 200 meters.  ICES uses the term deepwater fisheries for those fisheries in 
depths greater than 400 m. The deep water in the ICES area covers the deep parts of ICES Subareas 
I, II, III, V-X, XII, and XIV. 

3.10.1 The ecosystem 

It can be questioned to what extent the deep-sea constitutes a homogeneous ecosystem. It covers a 
huge area of several million km2, spans from the arctic north to the sub-tropical south, and it covers 
ridges and underwater sea mountains often with a quite unique biology. However, in light of the 
present, very limited knowledge of the ecosystem(s) it seems to be a useful definition for the 
purpose of management advice.  

Productivity is very low in the deep water. Without light the deep water has no primary productivity 
via the photosynthesis of plants and algae except in the surface waters. Furthermore, nutrient 
concentrations in the surface water are low, and overall there is very little food compared to the 
shallow shelf seas. This, together with low temperatures in the deep water results in very low 
productivity of the organisms living here. Many animals migrate at night up into the surface waters 
to feed. Otherwise the deep-sea food web is fuelled by a rain of dead plants and animals from 
surface waters, and the impingement of mesopelagic organisms on the slopes.  

The diversity of deep-sea life history strategies is considerable, but many species of fish targeted by 
fisheries and their communities are particularly vulnerable to disturbance because they grow slowly, 
mature late in life, and form aggregations easily accessible to fisheries. Recovery rates are much 
slower than in shallower waters. Examples are the archetypal long-lived fish species orange roughy 
and grenadiers, but also vulnerable benthic species such as cold-water corals that form important 
habitats for many fishes.  

The knowledge of central biological characteristics such as stock identity, migration, recruitment, 
growth, feeding, maturation, and fecundity of most deep-sea species still lags considerably behind 
that of commercially exploited shelf-based species. Such information is required to expand our 
understanding of the population dynamics of deep-sea fishes, which in turn is needed to underpin 
stock assessments.  

3.10.2 The human use of the ecosystem  

3.10.2.1 The species  

In some parts of the northeast Atlantic where the continental shelf is narrow, such as off Portugal 
(including Madeira and the Azores), there are traditional fisheries, for example for black 
scabbardfish (Aphanopus carbo) and red (=blackspot) seabream (Pagellus bogaraveo), which have 
been exploiting deepwater species for many years. Other traditional species are ling, blue ling, and 
tusk, which have supported large fisheries in wide areas for several decades. The existence of other 
potentially exploitable stocks in the ICES area has been known since the 1960s and 1970s. 
However, before the 1980s, with the exception of a fishery for species such as roundnose grenadier 
(Coryphaenoides rupestris) there was little interest from the fishing industry in exploiting stocks in 
international waters. Since the 1980s, dwindling resources on the continental shelves of the North 
Atlantic have encouraged the development of fisheries in deeper waters. There has been a tendency 
for fisheries for species such as anglerfish and Greenland halibut to extend into deeper waters, and 
new fisheries have developed to target the new deepwater species that have been found there. 
Deepwater species such as the argentine or greater silver smelt (Argentina silus) and roundnose 
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grenadier (Coryphaenoides rupestris), which were previously bycatch species have been targeted 
within the ICES area for the last two decades. Orange roughy (Hoplostethus atlanticus) has been a 
target species since the early 1990s.   

The following were identified as some of the most important deepwater species for the commercial 
fishery.  
List of deepwater species (species either targeted by deepwater fisheries or occurring as bycatch) 
Alepocephalus bairdii Baird's smoothhead 
Aphanopus carbo Black scabbardfish 
Argentina silus Argentine, greater silver smelt 
Beryx splendens Golden eye perch 
Beryx decadactylus Red bream, alfonsino 
Brosme brosme Tusk 
Chimaera monstrosa Rabbitfish 
Coryphaenoides rupestris Roundnose grenadier 
Epigonus telescopus Big eye, deepwater cardinal fish 
Helicolenus dactylopterus Bluemouth 
Hoplostethus atlanticus Orange roughy 
Hoplostethus mediterraneus Silver roughy 
Lepidopus caudatus Silver scabbardfish 
Macrourus berglax Roughhead grenadier 
Molva molva Ling 
Molva dypterygia Blue ling 
Mora moro Mora 
Pagellus bogaraveo Red (=blackspot) seabream 
Phycis blennoides Greater forkbeard 
Polyprion americanus Wreckfish 
Trachyrhynchus trachyrhynchus Roughnose grenadier 
Chaecon (Geryon) affinis Deepwater red crab 
Aristeomorpha foliacea Giant red shrimp  

Advice on deepwater sharks is provided in ICES Cooperative Research 
Report No. 225 (2002). The main shark species caught in deepwater 
fisheries are:   

Centrophorus granulosus Gulper shark 
Centrophorus squamosus Leafscale gulper shark 
Centroscyllium fabricii Black dogfish 
Centroscymnus coelolepis Portuguese dogfish 
Centroscymnus crepidater Longnose velvet dogfish 
Dalatias licha Kitefin shark 
Deania calcea Birdbeak dogfish 
Etmopterus princes Great lantern shark 
Etmopterus spinax Velvetbelly 
Scymnodon ringens Knifetooth dogfish  

Advice on some other species, which might be considered as deepwater 
species, is already provided in Section 3.9:  

Micromesistius poutassou  
Reinhardtius hippoglossoides 
Sebastes spp 

Blue whiting  
Greenland halibut  
Redfish 
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In addition, there are other species which have been fished on the continental shelf, but whose 
distribution extends into deeper waters. This group includes hake (Merluccius merluccius), 
anglerfish (Lophius spp.), megrim (Lepidorhombus spp.), and conger (Conger conger). An 
extension of fishing into deeper waters for these species occurs in ICES Subareas VI, VII, VIII, and 
IX. Advice is provided on some of these species in Sections 3.5-3.7.  

3.10.2.2. The fisheries  

In ICES Subareas I+II there are directed longline and gillnet fisheries for ling (Molva molva) and 
tusk (Brosme brosme). There is also a directed bottom and pelagic trawl fishery for Argentina silus 
and a minor fjord fishery for roundnose grenadier (Coryphaenoides rupestris). Roughhead 
grenadier (Macrourus berglax) is taken as bycatch in the trawl, gillnet, and longline fisheries for 
Greenland halibut and redfish.  

In ICES Division IIIa (Skagerrak) there is a targeted trawl fishery for roundnose grenadier and 
greater silver smelt Argentina silus. These species are also a bycatch of the Pandalus and Nephrops 
fisheries with trawls, and probably only a minor part of this bycatch is landed.  

In ICES Subarea IV (North Sea) there is a bycatch of Argentina silus from the industrial trawl 
fishery. There is a longline fishery for tusk and ling with forkbeard (Phycis blennoides) and some 
roughhead grenadier as a bycatch. There is a bycatch of some deepwater species in the trawl 
fisheries targeting Lophius spp. and Greenland halibut.  On the edge of the Wyville-Thompson 
Ridge (Sub-areas IV, V and VI) there is a trawl fishery for redfish (Sebastes spp.) and Greenland 
halibut Reinhardtius hippoglossoides, with a by-catch of blue ling Molva molva and roughhead 
grenadier Macrourus berglax.  Deepwater sharks are not found in the colder waters, north of the 
Iceland-Faeroe-Shetland ridge, though there are several skates present.  These are starry ray 
Amblyraja radiata, spinytail ray Bathyraja spinicauda and Arctic skate Raja hyperborean.   

In ICES Subarea V there are trawl fisheries which target blue ling (Molva dypterygia), redfish, 
argentine (Argentina silus) and occasionally orange roughy (Hoplostethus atlanticus). Bycatch 
species are typically roundnose grenadier, roughhead grenadier, black scabbard fish (Aphanopus 
carbo), anglerfish (Lophius piscatorius), bluemouth (Helicolenus dactylopterus), mora (Mora 
moro), greater forkbeard (Phycis blennoides), argentine (Argentina silus), deepwater cardinal fish 
(Epigonus telescopus), the deepwater sharks, mainly Portuguese dogfish Centroscymnus coelolepis 
and rabbit fish (Chimaera monstrosa). There are traditional longline fisheries for ling and tusk and 
these species are also bycatches in trawl and gillnet fisheries. There are also targeted trawl and 
gillnet fisheries for Greenland halibut and Lophius spp which have deepwater bycatch of, e.g. 
deepwater red crab (Chaceon affinis). There have also been trap fisheries for the deepwater red crab 
(Chaceon (formerly Geryon) affinis). Deepwater sharks are also a discarded in fisheries in this area.   

In ICES Subareas VI and VII there are directed trawl fisheries for blue ling, roundnose grenadier, 
orange roughy (Hoplostethus atlanticus), black scabbard fish and the deepwater sharks 
Centroscymnus coelolepis and Centrophorus squamosus. The Argentina silus and blue ling landings 
from directed fisheries increased until 2002, but then declined in 2003. Bycatch species in these 
areas include bluemouth (Helicolenus dactylopterus),  greater forkbeard (Phycis blennoides), 
argentine (Argentina silus), deepwater cardinal fish (Epigonus telescopus), and chimaerids, of 
which Chimaera monstrosa is the most important. There are directed longline fisheries for ling and 
tusk and also for hake. There are about 10 deepwater shark species that are discarded in this fishery 
(see advice for deepwater sharks).   



 

77

A target fishery for deepwater sharks, using long-lines takes place in sub-areas VI and VII.  
However most of these boats are now using gillnets or pots now.  There is a directed gillnet fishery 
for deepwater sharks and deepwater red crab Geryon affinins that takes place in sub-areas VI, VII 
and XII (Hatton and Rockall Banks).  This fishery is very poorly documented, but there is a by-
catch of mora and forkbeard.  The fleet that operates in this area also targets anglerfish with tangle 
nets.  There is a directed fishery for deepwater red crab, using pots, in this area also.  

In ICES Subarea VIII there is a longline fishery that mainly targets greater forkbeard (Phycis 
blennoides). There are also some trawl fisheries targeting species such as hake, megrim, anglerfish, 
and Nephrops that have a bycatch of deepwater species. These include Molva spp., Phycis phycis, 
Phycis blennoides, Pagellus bogaraveo, Conger conger, Helicolenus dactylopterus, Polyprion 
americanus, and Beryx spp.  

In ICES Subarea IX some deepwater species are a bycatch of the trawl fisheries for crustaceans. 
Typical species are bluemouth (Helicolenus dactylopterus), greater forkbeard (Phycis blennoides), 
conger eel (Conger conger), blackmouth dogfish (Galeus melastomus), kitefin shark (Dalatias 
licha), and gulper shark (Centrophorus squamosus). There is a directed longline fishery for black 
scabbard fish (Aphanopus carbo) with a bycatch of the deepwater sharks. There is also a longline 
(Voracera) fishery for Pagellus bogaraveo. Elsewhere along the coast of IX there are directed 
longline fisheries for deepwater sharks.  

In ICES Subarea X the main fisheries are by handline and longline near the Azores, and the main 
species landed are red (=blackspot) seabream (Pagellus bogaraveo), wreckfish (Polyprion 
americanus), conger eel (Conger conger), bluemouth (Helicolenus dactylopterus), golden eye perch 
(Beryx splendens) and alfonsino (Beryx decadactylus). At present the catches of kitefin shark 
(Dalatias licha) are made by the longline and handline deepwater vessels and can be considered as 
accidental. There are no vessels at present catching this species using gillnets. Outside the Azorean 
EEZ there are trawl fisheries for golden eye perch (Beryx splendens), orange roughy (Hoplostethus 
atlanticus), cardinal fish (Epigonus telescopus), black scabbard fish (Aphanopus carbo), and 
wreckfish (Polyprion americanus).  

In ICES Subarea XII there are trawl fisheries on the mid-Atlantic Ridge for orange roughy, 
roundnose grenadier, and black scabbard fish. There is a multispecies trawl and longline fishery on 
Hatton Bank, and some of this occurs in this subarea, some in Subarea VI. There is considerable 
fishing on the slopes of the Hatton Bank, and effort may be increasing. This fishery takes a similar 
assemblage of species as the mixed trawl fishery in VI and VII.  However, smoothheads were 
previously usually discarded but sare being landed.  

In ICES Subarea XIV there are trawl and longline fisheries for Greenland halibut and redfish that 
have bycatches of roundnose grenadier, roughhead grenadier, black dogfish Centroscyllium fabricii, 
greater lanternshark Etmopterus princeps and tusk.  

3.10.2.3 Stock status and fisheries impacts  

Fisheries on deepwater species have developed rapidly and the resources which they exploit are 
generally especially vulnerable to overfishing. Within the ICES area species/stocks have been 
depleted before appropriate management measures have been implemented. It is also of concern 
that the landings statistics that are available may not reflect the true scale of the recent fishing 
activity, especially in waters outside the national EEZs.   

Experience shows that some deep-sea species with life history strategies characterised by long life-
spans, high age at maturity, and slow growth (e.g. orange roughy, blue ling) can be depleted very 
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quickly and that recovery will be slow. Regeneration and growth are so slow that abundance does 
not increase in the depleted populations in the short or medium term. Other species with higher 
productivity have also been severely impacted by fisheries, but show greater resilience and potential 
for recovery in the medium term.  

The survival rates of discards and of fish encountering gears and escaping are unknown, but many 
species are expected to be very vulnerable to injury, and therefore would be expected to die even if 
they escaped through meshes. The body shape of many deepwater fish combined with a high 
age/length at maturity often means that there can be a high fishing mortality of immature fish. Some 
species, such as blue ling, orange roughy, red sea bream, and alfonsinos aggregate in shoals, often 
associated with seamounts, and the fisheries have high catch rates once the shoals are located. 
Localized sub-units of the population can be quickly depleted by fisheries, even within a single 
season. Sub-units of some species (e.g. red sea bream, blue ling, and orange roughy) are known to 
have collapsed in some ICES areas.  

It is evident that high catch rates can be maintained by moving from one concentration to another 
and progressively depleting the stock. Furthermore, many deepwater fisheries are on mixtures of 
species, making it difficult to manage the species components individually.   

Fisheries for deepwater species have been developing and changing in areas inside and outside 
national jurisdictions since the 1970s. But the actual exploitation rates have been difficult to assess 
and even the current level is unknown. During the last decade exploitation appeared to be increasing 
on a number of species, as fishing extended into deeper waters or new areas. However, the 
quantities recorded were not always well estimated, and some landings are reported in grouped 
categories because of difficulties in separating species. Effort data were frequently uncertain and 
incomplete. In many cases significant proportions of the catch are discarded at sea and not recorded. 
All these factors make it difficult to determine which level of exploitation is sustainable. Fisheries 
on deepwater species have often developed and expanded before sufficient information was 
available on which to base management advice.   

In 2002 ICES concluded that most exploited deepwater species were considered to be harvested 
outside safe biological limits, and recommended immediate reductions in the fisheries unless they 
could be shown to be sustainable. New fisheries should be permitted only when they expanded very 
slowly, and were accompanied by programmes to collect data which would allow evaluation of the 
stock status. While there has been increasing research activity in deep water the fisheries have 
expanded more rapidly. 
The development in the most recent years prior to 2003 was that some fisheries actually expanded 
(e.g. orange roughy), whereas most others continued at more or less the same levels of landings. 
Some fisheries were regulated by unilateral or internationally agreed TACs in 2003, and this may 
have curbed the expansions. In the NEAFC regulatory area, effort was recommended to be frozen in 
2003 and 2004 and an effort regulation has been implemented in EU deep-sea fisheries. But as in 
2002 few satisfactory stock assessments could be made in 2004, and information on exploitation 
rates remains uncertain. Under a precautionary approach regime, and given that no new assessments 
could be made, the conclusion on stock status in 2004 remains similar to that made in 2002.  
In 2004 ICES presented the summary below of the status of the exploited species for which at least 
some information exists to evaluate abundance is given. 
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Tablexx. Stock summary for species considered by ICES. Stock units are not well defined for several species (source: ICES 2004)  

Salient 
features 

Species ICES 
Subarea/division

 
Assessment 
type and 
final year 
of data  

Indicators 
of stock 
status  

Concerns / 
comments 

IIa,IVa,V,VI Ling (Molva 
molva) 

and VII 

Catch 
curves in 
late 90s. 
Preliminary 
age-based 
assessment 
for Vb. 
Trends in 
CPUEs. 
2003. 

Average Z 
very high in 
late 90s. 
Survey 
indices 
declining in 
Va. 
Commercial 
CPUEs in 
other areas. 

Continued 
limited 
provision of 
data from 
some major 
fisheries. 
Length and 
age data series 
still 
inadequate for 
analytical 
assessments. 

Indicative 
holistic 
assessment 
for V, VI & 
VII based 
on CPUE 
data.  

Blue ling 
(Molva 
dypterygia) 

I-XII and XIV 

2003

 

Strong 
decline in 
CPUE. 
CPUEs 
probably not 
reliable as 
stock 
indicators 
due to 
fishing on 
aggregations.

 

Fishing on 
spawning 
concentrations 
implies that 
CPUE trend 
may 
underestimate 
the stock 
trends and 
should be 
treated with 
caution. 
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Tusk (Brosme 
brosme) 

IIa,IVa,V,VI Catch 
curves in 
late 90s and 
trends in 
CPUEs. 
CPUE series 
truncated in 
mid -1990s.  
2003. 

Historical 
CPUE data 
show strong 
decline over 
the past 
decade in 
most areas. 
Trends in 
most recent 
years 
uncertain. 

Length and 
age data series 
still 
inadequate for 
analytical 
assessment.  

Greater Silver 
Smelt 

(Argentina silus)

 

Mainly 
IIa,III,V,VI,VII 

No recent 
assessment.  
2003. 

Available 
CPUEs from 
IIIa and Vb 
probably not 
indicative of 
stock 
development.

 

Decline in 
landings in 
recent years 
has been 
observed for 
all ICES 
divisions, 
except Div. 
IIa.  

Orange Roughy

 

(Hoplostethus 
atlanticus) 

Mainly VI, VII, 
X and XII 

No 
assessments. 
CPUE data 
only.  

Strong 
fluctuations 
in CPUE. 

The 
fluctuations in 
CPUE may 
reflect both 
fluctuations in 
fish density on 
successively 
exploited 
aggregations 
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2003

 
Due to the 
aggregational 
behaviour of 
this species 
CPUEs are 
not readily 
indicative of 
stock density 
. 

and sequential 
discovery of 
new 
aggregations 
Recent high 
landings in 
VII are 
unlikely to be 
sustainable. 

Preliminary 
age-based 
assessment 
for stock in 
V,VI & VII 
indicates 
declining 
stock. 
Preliminary 
acoustic 
assessment 
for XII. 

No clear 
trends in 
CPUEs for 
IIIa, V, VI, 
VII. 

Requirement 
for age data. 
Number of 
large fish 
declining. 
Discard data 
should be 
collected. 

2003     

Roundnose 
Grenadier 
(Coryphaenoides 
rupestris) 

 IIIa,V, VI VII 
and XII. Data 
mainly from 
V,VI & VII   

Russian 
CPUEs for 
XII & XIV, 
1975-2003, 
declining  

Full review of 
data for area 
XII and X 
needed. Mis-
reporting 
suspected in 
XII (Hatton 
Bank). 
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ASPIC 
model. 

CPUE data.  

Black 
Scabbardfish 
(Aphanopus 
carbo) 

Mainly 
V,VI,VII,VIII 
and IX 

2003

 
Consistent 
decline in 
CPUE in V, 
VI and VII, 
but increase 
in 2002 for 
VI and VII. 
CPUE in IXa 
stable.  

Stock 
structure 
unknown. 
Information 
on 
reproductive 
tactics and 
dynamics is 
needed. 

No 
assessment, 
because of 
lack of 
satisfactory 
data.  

Golden Eye 
Perch (Beryx 
splendens) 

Mainly X 

2003

   

Concern about 
sequential 
depletion and 
underreporting 
from 
international 
waters.  

No 
assessment 
attempted 
due to lack 
of data. 

Red (blackspot) 
Seabream 
(Pagellus 
bogaraveo) 

Mainly  in X and 
IX, and residual 
in VI, VII, VIII 

2003

     

Greater 
forkbeard 
(Phycis 
blennoides) 

All areas but 
mainly VI, VII, 
VIII and IX 

No 
assessment 

CPUE data 
not used 
because 
landings 
statistics may 
include 
landings of 
Morids and 
concerns 
about CPUE 

Mainly 
bycatch. 



 

83  

2003

 
of bycatch 
species.  

CPUE 
trends only 

Deepwater 
sharks mainly 
Centroscymnus 
coelolepis and 
Centrophorus 
squamosus 

Entire ICES area

   
All available 
CPUE data 
show 
declines.  
Stocks 
depleted 

Declines in 
CPUE more 
pronounced in 
the northern 
area. This is 
where most of 
the catch 
comes from 

Kitefin shark 
Dalatias licha 

Mainly X Production 
model 

Stock 
depleted 

No longer a 
target fishery.  
Bycatches 
possible in 
other fisheries
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3.10.3 Assessments and advice 
3.10.3.1 Fisheries advice  
Mixed fisheries and fisheries interactions 
Satisfactory comprehensive quantitative descriptions of fisheries exploiting deep-sea species have 
not been compiled, but efforts were initiated in 2004 to define fisheries by areas and fleets. This 
work will continue with an aim to develop future fisheries-based advice.  
Most fisheries in outer shelf and continental slope waters have more than one target species, and 
may thus be considered mixed fisheries exploiting communities or suites of species. There are 
exceptions, however, e.g. the target fishery for Argentina silus by midwater or semipelagic trawls. 
Catches from most bottom trawl fisheries consist of 1-3 target species, a further few species that are 
marketable, and a variable unmarketable fraction that may eventually be discarded. Seamount 
fisheries or fisheries targeting aggregations (e.g. orange roughy, blue ling, alfonsino) may have 
catches that are less diverse than trawl fisheries targeting less aggregating slope species (e.g. 
grenadier, sharks). Longline fisheries for e.g. ling, tusk, and black scabbardfish, usually have more 
well-defined targets, but may also have a significant bycatch, some of which is unmarketable. 
Discarding practices vary, and data are being or have been collected from some major fisheries, but 
not always in a standardised and regular manner. 
A further complication in defining fisheries is that several of the species on the deep-sea species list 
are actually only, or to a very high degree, exploited as bycatch in target fisheries for other species 
such as e.g. cod, hake, monkfish, and redfish. This is particularly the case for deepwater species that 
during their life history inhabit a wide depth range from relatively shallow waters of the shelf and 
coasts into slope waters beyond 400 m. Ling (Molva molva) is an example, partly also tusk (Brosme 
brosme) which are valuable and marketed even when catches are small. While a high proportion of 
ling and tusk are landed from aimed longline fisheries where ling is the target, a significant fraction 
stems from landings by trawl and longliner fleets targeting other species. Greater forkbeard Phycis 
blennoides is an example of a species almost solely exploited as bycatch and is not landed 
consistently.  
The interactions between the various species in mixed fisheries are presented in the table below. 
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