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A1a.4 Fish and Shellfish 

A1a.4.1 UK context  

This section describes the distribution and ecology of fish and commercially important shellfish 
species in UK waters, with reference, where information is available, to spawning and nursery 
grounds.  The section draws on previous fishery studies commissioned for the SEA 
programme and a range of other technical reports and scientific publications.  Information on 
the seasonal distribution of commercially important fish and shellfish is available from several 
sources, with the most reliable being the routine research vessel surveys undertaken by 
European research laboratories, co-ordinated by the International Council for the Exploration of 
the Sea (ICES).  These annual surveys target major commercial species but they also record 
information on the distribution and abundance of the non-target components of the catch.  The 
Fish Atlas of the Celtic Sea, North Sea and Baltic Sea (Heessen et al. 2015) synthesises 
results from these international research surveys, incorporating data from over 70,000 hauls 
carried out between 1977-2013.   

Over 330 species of fish have been recorded on the UK continental shelf and the deep water 
regions which lie to the north and west of Scotland are home to many more.  The following 
sections give a brief overview of a selection of abundant and widespread species in UK waters, 
grouped into pelagic (open water), demersal (bottom dwelling), elasmobranch (sharks and 
rays), diadromous (migrate between the sea and freshwater to spawn) and shellfish species. 

A1a.4.1.1 Pelagic species  

Mackerel (Scomber scombrus) are widely distributed around the north-east Atlantic where they 
tend to shoal in large schools in waters down to 1,000m deep.  They usually grow to between 
35 and 45cm long although they can reach 60cm.  They feed on pelagic crustaceans and other 
zooplankton and small fish.  Mackerel are fast growing and are sexually mature by three years 
of age (Gordon 2006).  They are long-lived; individuals may live for 20-22 years (Navarro et al. 
2012).  Spawning is pelagic and the spawning season prolonged.  Eggs are shed in large 
batches (a 200g female may produce 211,000 eggs per batch (van Damme & Thorsen 2014)) 
and studies of spawning patterns reveal there to be two main mackerel stocks in UK waters: a 
western stock and a North Sea stock (Coull et al. 1998).  Mixing between the two stocks has 
increased since the 1980s, through migration of western fish into the southern and northern 
North Sea (Jansen & Gialson 2013). 

Atlantic herring (Clupea harengus) are widespread throughout the north-east Atlantic, although 
they reach the southern limit of their range just south of the UK (Dickey-Collas et al. 2015).  A 
number of different spawning grounds exist around the UK, with spawning occurring at 
different times (although the majority takes place in late summer).  Spawning usually takes 
place at depths of between 15-40m, when herring deposit their sticky eggs on coarse sand and 
gravel.  Spawning may take place in coastal waters or open sea, as long as waters are well-
mixed, and temperature and salinity tolerance are wide (Pörtner & Peck 2010).  The 
dependency of herring on these specific substrates makes the species potentially susceptible 
to disturbance at these sites and largely limits herring distribution to the shelf region.  Shoals 
congregate and spawn simultaneously at traditional spawning grounds, resulting in the 
formation of an, ñegg carpet,ò which may extend over an area of one hectare (Blaxter & Hunter 
1982).  Each female produces a single batch of eggs every year from the age of about 3 years, 
although the number, size and weight of eggs will vary between spawning populations.  Eggs 
hatch after 1-3 weeks, depending on the water temperature, and pelagic larvae will drift 
towards important nursery grounds (Dickey-Collas et al. 2015).  As the length of the larval 
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development is dependent on food availability, herring spawned later in the year when food 
availability has declined may not undergo metamorphosis until the following spring.  These 
larvae are likely to drift long distances in this time (Fässler et al. 2011).  Young herring occur in 
dense shoals in inshore waters, and are often found in mixed shoals with varying proportions 
of sprats (Sprattus sprattus) (Dickey-Collas et al. 2015). 

Sprats are widespread along Atlantic coasts and are usually found in shallow water close to 
shore, where they can tolerate low salinities.  They tend to range in length from 8-12cm and 
are a short-lived species, the abundance of which is heavily dependent on the strength of the 
recruiting year class (Gordon 2006).  They feed on a range of planktonic crustaceans.  
Spawning mainly occurs in the summer months, near the coast or up to 100km out to sea, at 
depths of 10-20m (Gordon 2006).  During spawning, 6,000-14,000 pelagic eggs can be 
produced and this fecundity, along with the rapid life-cycle, means sprat have a very short 
population doubling time of less than 15 months.  Juvenile sprat are generally found in dense 
schools in shallow, coastal waters (Dickey-Collas et al. 2015). 

Horse mackerel (Trachurus trachurus) is a schooling fish, particularly abundant to the south 
and west of the UK.  Horse mackerel around the UK are split into two stocks; a western stock 
and a North Sea stock.  The North Sea stock spends most of the year in the central North Sea, 
Skagerrak and Kattegat, but migrates to the southern North Sea in the summer to spawn 
(FishBase website1).  Strong influxes of Atlantic water leads to periods of increased abundance 
in the northern North Sea (Iversen et al. 2002).  Adults form large shoals in coastal areas with 
sandy sediments, where they feed on fish, cephalopods and crustaceans.  Horse mackerel is 
notable for an irregular pattern of recruitment, with extremely strong year classes being 
produced at lengthy intervals.  The most recent strong year classes were 1982 and 2001, with 
the 1982 class (three times larger than the 2001 class) strong enough to dominate the stock for 
years (Ellis 2015a). 

Argentines are deep water salmoniformes found over muddy sediment at depths of between 
55-550m, although most commonly at depths greater than 200m (Wheeler 1978, Heessen 
2015a).  Two species of argentine, the greater (Argentina silus) and lesser (Argentina 
sphyraena) are present in the north-east Atlantic.  The greater argentine is larger and tends to 
be found in deeper water, closer to the edge of the continental shelf than the lesser argentine.  
They feed on bottom living worms and molluscs and also predate on pelagic fish, crustaceans 
and squid at night.  They spawn between March and September, producing pelagic eggs and 
larvae. 

Blue whiting (Micromesistius poutassou) is a meso-pelagic species, usually found in shoals 30-
400m from the surface in water between 150-3,000m deep.  Shoals move towards the surface 
at night.  They are widely distributed around the north-east Atlantic, typically reach lengths of 
25-30cm and live for 5-7 years (Gordon 2006).  They feed primarily on small crustaceans such 
as euphausiids. 

A1a.4.1.2 Demersal species  

Gadoids  

Gadoids are important components of the fish community of the north-east Atlantic, with 12 (of 
31 known) species found in the region (Nelson 2006).  The Atlantic cod (Gadus morhua) can 
be found from the shoreline down to depths of 600m and is widely distributed around European 
coasts.  It can reach lengths of 190cm, but more commonly of between 50-80cm and, although 

 

1 http://www.fishbase.org/summary/1365 
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heavily exploited, has the potential to live to 15 years or older (Hislop al. 2015).  Cod are 
omnivores, feeding on a variety of invertebrates and fish.  Sexual maturity is reached between 
4-5 years and spawning occurs over the continental shelf between January and April.  Cod 
show a preference to spawn in waters with temperatures between 5-7ºC and high salinities, 
over coarse sand with a low tidal flow (González-Irusta & Wright 2016).  Larval abundance 
peaks at fronts and juveniles remain pelagic until they reach a length of 5-7cm.  Adult cod 
aggregate in loose shoals and generally remain within the continental shelf area (Hislop et al. 
2015).   

The haddock (Melanogrammus aeglefinus) is found around north-east Atlantic coasts, over 
rock, sand or gravel bottoms at 10-450m depth, usually between 80-200m (Albert 1994).  It can 
reach 50-75cm long and feeds on small benthic invertebrates and fish.  It is known to reach 
ages of up to 20 years.  There is some evidence of a winter migration of adult haddock from 
the North Sea to north-western Scotland (Hislop et al. 2015).  Haddock is a batch spawner, 
with the season typically extending from February to May, with the north-east coast of 
Scotland, the seas around Shetland, the north-west coast of Scotland, the Minch and the 
north-west Irish Sea and Celtic Sea usual spawning areas.  Eggs are pelagic, and modelling 
suggests that a significant number of the eggs spawned off the west coast are transported into 
the North Sea (Heath & Gallego 1997).   

Whiting (Merlangius merlangus) are widespread around European coasts at depths of 10-
200m over sandy or muddy ground.  They typically grow to 30-40cm in length and may reach 
20 years of age, although 7 or 8 is more common (Gordon 2006).  Their diet comprises mainly 
crustaceans and fish, with a greater proportion of fish as they get older.  Spawning can take 
place as early as January in the southernmost areas of its distribution and as late as July in 
more northerly areas.  Whiting spend their first 2-3 months near the surface, often associating 
with Cyanea jellyfish blooms (Hay et al. 1990), after which they adopt a demersal way of life. 

Saithe (Pollachius virens) are most abundant at depths of between 125-200m around north-
east Atlantic coastlines, usually entering coastal waters in spring and migrating back to deeper 
sea in winter (Hislop et al. 2015).  They grow to 60-90cm and have a diet of fish and small 
crustaceans.  Saithe reach maturity between 4-6 years and individuals aged 25 years have 
been reported (Gordon 2006).  They spawn in winter and spring, later in the year for 
populations further north.  Pollack (Pollachius pollachius) live inshore over rocky ground at 
depths of up to 200m, around north-east Atlantic coasts.  They can grow to between 60 and 
80cm, although individuals of up to 130cm have been found.  The pollack feeds primarily on 
fish, with cephalopods and crustaceans also forming part of its diet.  Juvenile shoals are 
common inshore but the adults shoal only during the spawning period, which takes place in 
winter and spring at about 100m depth (Whitehead et al. 1986). 

A number of smaller gadoid species such as poor cod (Trisopterus minutus), Norway pout 
(Trisopterus esmarkii) and bib (Trisopterus luscus) can be very abundant in places and may be 
ecologically important as prey for other species. 

Flatfish  

Plaice (Pleuronectes platessa) live to depths of 200m, mainly on soft sediments.  Spawning 
occurs in water temperatures of approximately 6°C to produce pelagic eggs.  Larvae move to 
coasts, and sandy beaches and estuarine regions act as nursery grounds, before older 
individuals venture out to deeper waters (Gordon 2006).  Plaice live on mixed substrates at 
depths up to 200m (although generally in much shallower waters), with older individuals 
generally found in deeper water (Whitehead et al. 1986).  Plaice have a complicated life cycle, 
with each life stage having a specific set of habitat requirements.  Larvae and juveniles rely on 
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transport by currents to move them from spawning grounds to nursery areas, a habit that 
adults retain by making use of tidal transport during seasonal migrations between spawning 
and feeding grounds (Goldsmith et al. 2015).   

Dab (Limanda limanda) and long rough dab (Hippoglossoides platessoides) are spring and 
summer spawners which mature at 2-3 years to produce pelagic eggs and larvae.  Dab larvae 
were the most abundant to be found in the North Sea and Irish Sea during ichthyoplankton 
surveys.  Dab are typically found in shallower water, where they feed on small benthic 
invertebrates (Amara et al. 1998).  The long rough dab tends to be found in deeper waters, up 
to 500m, over muddy substrates.  Other important flatfish include the lemon sole (Microstomus 
kitt), mainly on coarser sediments to 200m, and the sole (Solea solea), especially on finer 
sandy and muddy seabeds to around 120m, including estuarine areas.  Both are widespread in 
British waters, but sole is much more abundant in the southern half of the British Isles than in 
the north as it is generally confined to warmer waters (Rijnsdorp et al. 2015). 

Other species  

Two similar species of monkfish, white-bellied (Lophius piscatorius) and black-bellied (L. 
budegassa) are typically found in northern UK waters ranging from shallow, inshore waters 
down to depths of up to 1,100m.  Spawning is thought to take place in deep water, with each 
female thought to produce just one batch of eggs (in a large, buoyant and gelatinous ribbon) in 
winter and spring (Laurenson et al. 2008).  Juvenile monkfish descend to the seabed after 3-4 
months spent in the water column and are generally found in shallower water than adults.  
Female monkfish do not mature until they are at least seven years old and so the species is 
particularly vulnerable to overfishing.  Monkfish are ambush predators, enticing prey (typically 
fish, cephalopods and crustaceans) towards their mouths with a lure that extends from the top 
of their head (Fariña et al. 2008).  Monkfish are generally viewed as typical demersal fish; 
however, large females, perhaps undertaking spawning migrations, are regularly caught in 
pelagic trawls in deep water between the UK and Norway (Hislop et al. 2001).   

Several species of gurnard are abundant in UK waters.  The grey gurnard (Eutrigla gurnardus) 
is very abundant in shallow, sandy areas and migrates inshore during summer (Wheeler 1978).  
Spawning takes place between January and June, with juveniles moving into deeper water as 
they mature.  Red gurnards (Aspitrigla cuculus) tend to be found in shallow water and spawn 
over the summer months.  Gurnards are predators, feeding on a range of fish, crustaceans and 
benthic invertebrates.  The rays of their pectoral fins are modified into sensory organs with 
which they detect prey (Wheeler 1978). 

The scorpionfish include bullrout (Myoxocephalus scorpius), sea scorpions (Taurulus bubalis) 
and pogge (Agonus cataphractus).  These species tend to favour coarse sediments in shallow 
waters and may enter estuaries and river mouths (Power & Attrill 2002).  They feed on 
crustaceans and small fish and pogge have sensory barbels to detect prey (Wheeler 1978).  
Most scorpionfish will spawn between October and April, with exact periods dependent on the 
species.  They produce benthic eggs which they deposit on a secure holdfast (Ellis 2015b). 

Dragonets are typically found inshore on sand and gravel sediments.  Of the three main 
species found in UK waters, the common dragonet (Callionymus lyra) is the most abundant 
(Russell 1976).  This species spawns in depths of less than 50m from early spring to August, 
producing pelagic eggs and larvae (Russell 1976).  The other species found in UK waters are 
the spotted (Callionymus maculatus) and reticulated (Callionymus reticulatus) dragonets.  
Dragonets feed primarily on polychaetes, crustaceans and molluscs (King et al. 1994).  Male 
dragonets are colourful fish with complex courtship behaviours.  C. lyra develop iridescent 
stripes and an elongated snout, which is useless for feeding.  Spawning occurs in pairs, with 
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matched males and females ascending together through the water column and, if courtship 
has proved satisfactory, releasing eggs and milt in synchrony on the descent.  The starved 
male is likely to die following the spawning season (Daan 2015a).   

Sandeels (Ammodytidae, principally Ammodytes spp. and Hyperoplus spp.) are shoaling 
species which lie buried in the sand at night and feed in mid-water during daylight (Winslade 
1974).  Spawning usually takes place between November and February, on sandy sediments.  
The eggs (up to 15,000 from a large fish (Gauld & Hutcheon 1990)) are demersal and are laid 
in sticky clumps on sandy substrates.  Larvae remain pelagic for between 2-5 months after 
which they are thought to over-winter buried in the sand (Sparholt 2015).  Boulcott & Wright 
(2011) discovered evidence of regional variation in fecundity of the lesser sandeel, Ammodytes 
marinus, with fecundity of individuals in areas of the central North Sea being greater than that 
of individuals of the north-east coast of the UK.  There is little movement between spawning 
and feeding grounds, and so fishing activity may have a direct effect on spawning (Sparholt 
2015).  As well as being a major component of the industrial fishery, sandeels are an important 
food item for predatory fish and seabirds.  There are five species of sandeels in the North Sea, 
of which A. marinus is the most abundant and comprise 90% of commercial landings (Marine 
Scotland website2). 

There are 19 species of goby found in UK waters (Ellis & Rogers 2015).  They are found in 
inshore waters and estuaries where they feed on a wide range of food from planktonic 
organisms to crustaceans.  Gobies spawn on the seabed in summer, with males guarding eggs 
that have been left under rocks or in shells. 

Bass (Dicentrarchus labrax) are attracted to warm water discharges and so are common 
inshore, close to the mouths of rivers, particularly around the southern coasts of the UK 
(Jennings & Ellis 2015).  Bass move inshore to spawn from March to June and form large 
shoals during this migration, making them a target for fisheries. 

The pipefish family includes the pipefish and seahorses.  There are six species of pipefish and 
two seahorses found in north-western European waters.  The short-snouted (Hippocampus 
hippocampus) and long-snouted (Hippocampus guttulatus) seahorses may be found around 
UK coasts, although are most common along the south coast of England.  They are cryptic 
species and inhabit seagrass meadows in which they are well camouflaged.  Seahorses are 
notable as the only animals that exhibit a genuine male pregnancy, with the female depositing 
fertilised eggs into the male brood-pouch, where they become embedded into the tissue.  Fry 
are released after a gestation period of 3-5 weeks, during which they will obtain their nutritional 
requirements through a placenta-like structure.  Breeding takes place over the summer months 
in UK waters (Wheeler 1978).  Juveniles are pelagic, where predation levels are high, but 
those that survive youth will settle at an appropriate demersal habitat.  Pipefish are found 
around the UK coast and can survive in a wide range of habitats from coastal seagrass 
meadows to oceanic waters.  The snake pipefish (Entelurus aequoreus) underwent a 
remarkable increase in abundance in the early 2000s in UK waters, although since 2008, the 
abundance has declined just as sharply (Daan 2015b). 

A1a.4.1.3 Elasmobranchs  

The most abundant sharks found in UK waters are the lesser and greater spotted dogfish 
(Scyliorhinus canicula and Scyliorhinus stellaris), the spurdog (Squalus acanthias) and the 
tope (Galeorhinus galeus).  Dogfish show a wide but patchy distribution in the North Sea.  

 

2 https://www2.gov.scot/Topics/marine/marine-environment/species/fish/sandeels  

https://www2.gov.scot/Topics/marine/marine-environment/species/fish/sandeels
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They feed on crustaceans, cephalopods and fish (Ellis et al. 1996) and are egg layers, with the 
peak of breeding in June and July.  Tope are also widespread and juveniles are often found in 
large bays and estuaries.  They are long-lived, reaching an age of at least 36 years (Peres & 
Vooren 1991).  They are viviparous and young are generally born during the summer, after a 
year-long gestation period.  Large open water species such as the porbeagle (Lamna nasus) 
may occasionally occur around the coast of the UK.  Waters to the west of Scotland, beyond 
the continental shelf, are home to a large number of deep-water shark species.  Many of these 
species remain mysterious, with little known about their biology and behaviour. 

There are thought to be 27 species of skate within the north-east Atlantic (Ellis et al. 2015), of 
which many are present in UK waters.  Among the most widespread are the thornback ray 
(Raja clavata) and the cuckoo ray (Raja naevus).  The starry ray (Amblyraja radiata), the 
blonde ray (Raja brachyuran), the small-eyed ray (Raja microocellata), the undulate ray (Raja 
undulata) and the spotted ray (Raja montagui) are regionally abundant.  The common skate 
(Leucoraja batis), listed as ñcritically endangeredò on the IUCN Red List, is also present, but 
rare.   

Basking shark  

The basking shark (Cetorhinus maximus) is the largest fish in the North Atlantic and the 
second largest in the world.  It is widespread and feeds by filtering plankton from the water with 
its gill rakers.  The shark is commonly seen at the surface in the summer months, particularly 
around the western coasts of the UK, but it is less clear where they spend the winter.  
Research (Sims et al. 2003) suggests that they make extensive migrations both vertically and 
horizontally to locate high concentrations of plankton that will often be associated with fronts, 
and that they principally migrate north to south during the winter months along the continental 
shelf of Europe (Sims et al. 2005a, b).  Further detail was provided by the summer deployment 
of seventy satellite tags on basking sharks over four years (2012ï2015) off the west coast of 
Scotland and the Isle of Man (Doherty et al. 2017a).  Basking sharks exhibited wide-ranging 
post-summer movements, stretching from 33° to 61°N latitude (ca. 3,100 km range) within a 
longitudinal range (2° to 20°W); along the eastern fringe of the North Atlantic Ocean.  The 
general pattern of movement followed a transition to more southerly latitudes from October 
onwards in each year although movements varied in distance and duration.  Tagged 
individuals exhibited one of three migration behaviours: remaining in waters of UK, Ireland and 
the Faroe Islands; migrating south to the Bay of Biscay or moving further south to waters off 
the Iberian Peninsula, and North Africa.  Sharks used both continental shelf areas and oceanic 
habitats, primarily in the upper 50ï200 m of the water column.  Doherty et al. (2017) indicate 
that it is not yet known whether adopted migration strategy by individuals is annually consistent 
or changes with body condition, reproductive status, resource availability or other factors.  In 
the summer of 2007 one of two sharks tagged in the Irish Sea was found to migrate more than 
9,500km over a period of ca.  2.5 months to a point off Newfoundland, Canada, reaching 
depths of over 1,200m on the way (Gore et al. 2008).  Basking shark sightings in UK waters 
are typically centred on three main areas: the Minch, the Isle of Man and Cornwall (Solandt & 
Chassin 2014, Witt et al. 2012, Dolton et al. 2020, Figure A1a.5.1).   
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Figure A1a.5.1: UK basking shark sightings between 1987 -2016  

 

Predictive habitat modelling, informed by regional scale surveys off Cornwall and to the west of 
Scotland, highlighted several regions of high relative habitat suitability for basking sharks in 
summer months in UK waters.  The model incorporated known hotspots but also identified 
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other areas to the west of Scotland, north east coast of Scotland as well as parts of the 
southern North Sea (Austin et al. 2019).  Interestingly, Hayes et al. (2018) reported breaching 
behaviour of a number of basking sharks observed during an offshore geophysical survey 
conducted in July and August 2013, west of Shetland.  The occurrence and distribution of 
basking sharks in this region remains poorly understood with only few sightings documented in 
this region over the past 20 years (Witt et al. 2012).  Breaching has been proposed as a male-
male competitive behaviour during courtship displays and female basking sharks may breach 
to signal their readiness for mating.  Hayes et al. (2018) suggest that the high number of 
sightings of sharks recorded during a relatively short time frame in addition to breaching 
behaviour and presence of young individuals, may indicate that the area west of Shetland may 
be an important habitat for the basking shark.  The authors noted that although startle 
responses to acoustic sources have been recorded in some elasmobranch species, research 
in the behaviour of basking sharks and other elasmobranch species to seismic sources is 
poorly understood and yet to be investigated.  The limited dataset did not allow them to draw 
any conclusions on the potential issue. 

A1a.4.1.4 Diadromous species  

Diadromous species are those which migrate between marine and freshwater as part of their 
lifecycle. 

Lampreys are eel-like, jawless fish.  Both the river lamprey (Lampetra fluviatilis) and the sea 
lamprey (Petromyzon marinus) migrate up rivers to spawn (anadromy) and spend the larval 
stage buried in muddy substrates in freshwater.  Both species need clean gravel for spawning, 
and silt or sand for the burrowing juveniles (JNCC website3).  Once metamorphosis takes 
place, the adults migrate to the sea where they live as a parasite on various species of fish 
(Kloppmann 2015a).  Sea lampreys are thought to venture further out to sea and spawn in 
lower reaches of the rivers than the river lampreys (Kloppmann 2015a).  The sea lamprey is 
uncommon in the UK, while the river lamprey or lampern is widespread with substantial 
populations in some rivers and streams.  The main populations of both species are found in the 
Bristol Channel and adjacent offshore waters. 

The allis and twaite shads (Alosa alosa and A. fallax) and the Atlantic salmon (Salmo salar) 
also display an anadromous lifecycle.  The shads are clupeids, or herring-like fish.  They are 
rare but are most abundant around the west coast and the southern North Sea, where they 
feed in estuaries before moving upstream to spawn between April and July.  A water 
temperature of 12-20ºC is thought to trigger this upstream migration (Dickey-Collas et al. 
2015).  Significant spawning populations of the twaite shad are still found in the UK, while the 
allis shad, displays little spawning activity in the UK.  Juveniles are thought to remain in 
freshwater for up to two years, before returning to the sea (Maitland & Hatton-Ellis 2003). 

Salmonids, including Atlantic salmon (Salmo salar) and sea trout (Salmo trutta) undertake 
extensive migrations out to sea to feed, before returning to ñhomeò rivers to spawn, which 
takes place in the late autumn to winter in UK rivers.  Spawning takes place in shallow 
excavations (redds), in shallow gravelly areas in clean rivers and streams.  After a period of 1-
6 years the young salmon migrate downstream to the sea as smolts.  Salmon have a homing 
instinct and spawn in the river of their birth after 1-4 years at sea (Heessen & Daan 2015). 

Extensive research on the freshwater phase of the salmon life cycle has revealed much about 
the factors affecting juvenile production, but much less is known about the salmonôs life at sea.  

 

3 https://sac.jncc.gov.uk/species/S1095/  

https://sac.jncc.gov.uk/species/S1095/
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Low return rates of salmon in recent years suggest that their abundance is strongly influenced 
by factors in the marine environment (ICES 2020a), although initial results of the Moray Firth 
tracking project suggest higher than expected losses of migrating smolts before they reach the 
marine environment4.   

Atlantic salmon leave their home rivers in spring and early summer as smolts and migrate 
towards feeding areas in the Nordic Seas and West Greenland (Guerin et al. 2014, Malcolm et 
al. 2010, 2015).  Juvenile fish, including herring, sandeel and blue whiting form an important 
part of the diet of smolts during oceanic feeding (Haugland et al. 2006).  Over the past 10ï15 
years, a number of post-smolts have been caught in oceanic areas of the north east Atlantic 
during pelagic trawl surveys in the Norwegian Sea in July and August (Holm et al. 2000) and 
north of Scotland in May and June (Holm et al. 1998, Holst et al. 1996, Shelton et al. 1997).  
Based on the distribution of catches north of Scotland, the fish appeared to move northwards 
with the shelf edge current (Shelton et al. 1997).  Farther north in the Norwegian Sea, post-
smolts were caught beyond 70°N in July.  Analysis of growth and smolt age distribution 
strongly suggested that most of the post-smolts originated from rivers in southern Europe 
(Holst et al. 1996).  This was supported by the recapture of salmon that had been tagged in 
April 1995 in western Ireland and southern UK (England and Wales) and recovered up to 
2,000km farther north three months later, demonstrating post-smolts capacity for rapid travel 
(Ó Maoiléidigh et al. 2018).  Marine Scotland has developed a model of post-smolt migration 
from Scottish shores to these northern feeding grounds (Ounsley et al. 2020).  The model 
simulated various different notional swimming behavioural scenarios, including current-
orientated and compass-directed movement across a range of swimming speeds.  Current-
following behaviours did not facilitate migration towards feeding grounds in the North Atlantic.  
In addition, modelled trajectories resulting from directed-swimming behaviours implied that 
populations around Scotland need to adopt different locally adapted migratory strategies to 
successfully reach their feeding grounds.  Currently, the west coast5 and Moray Firth6 tracking 
projects are attempting to track smolts from a number of Scottish rivers as they enter the 
marine environment in order to determine factors responsible for the declines in returning fish.  
Similarly, the COMPASS7 and SeaMonitor8 projects are tracking smolt migration in marine 
waters between Northern Ireland, the Republic of Ireland and Scotland (e.g. Barry et al. 2020).  

To advance understanding of post-smolt distributional ecology in the North-east Atlantic, 
Gilbey et al. (2021) analysed data from 385 marine cruises, 10,202 individual trawls, and 9,269 
captured post-smolts, spanning three decades and ~4.75 million km2 of ocean, with 3,423 
individuals genetically assigned to regional phylogeographic origin.  The findings confirmed 
major migrational post-smolt aggregations on the continental shelf-edge off Ireland, Scotland 
and Norway, and an important marine foraging area in the Norwegian Sea (Figure A1a.5.2).  
Movement of this migrational aggregation associated strongly with the warm northward flowing 
regional current that facilitates movement to the more northerly foraging areas.  Genetic 
analysis showed that aggregational stock composition did not simply reflect distance to natal 
rivers, with northern phylogeographic stock groups significantly under-represented in sampled 
high-seas aggregations (potentially migrating further north).  It identified a key foraging habitat 
for primarily southern European post-smolts (includes those from UK and Ireland) located in 
international waters immediately west of the Vøring Plateau escarpment, potentially exposing 
them to a high by-catch mortality from extra-territorial pelagic fisheries.   The differential 
distribution of regional stocks points to fundamental differences in their migration behaviours 

 

4 https://youtu.be/V_MiK1JtFzQ  
5 https://atlanticsalmontrust.org/the-west-coast-tracking-project/  
6 https://atlanticsalmontrust.org/morayfirthtrackingproject/  
7 https://compass-oceanscience.eu/  
8 https://www.loughs-agency.org/managing-our-loughs/funded-programmes/current-programmes/sea-monitor/  

https://youtu.be/V_MiK1JtFzQ
https://atlanticsalmontrust.org/the-west-coast-tracking-project/
https://atlanticsalmontrust.org/morayfirthtrackingproject/
https://compass-oceanscience.eu/
https://www.loughs-agency.org/managing-our-loughs/funded-programmes/current-programmes/sea-monitor/
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and may lead to inter-stock variation in responses to environmental change and marine 
survival (Gilbey et al. 2021).  The authors also noted a major offshore migrational aggregation 
likely to have been missed by the analysis was in the northern North Sea, through which a 
large proportion of British post-smolts, from east coast rivers, have to migrate to reach their 
more northerly feeding areas, an area poorly sampled during the May to June period following 
smolt runs from North Sea rivers.  Interestingly, post-smolts from the chalk streams in southern 
England, which could migrate north through North Sea, may migrate westwards and join the 
shelf-edge aggregation, suggesting a migration divide associated with the now submerged 
Norfolk-Zeeland ridge and previously terrestrial divide (Cauwelier et al. 2018). 

Figure A1a.5.2: Post -smolt distribution, bathymetry, ocean currents and oceanic gyres in the NE 
Atlantic  

 

Notes: Red, green and blue arrows represent Atlantic, coastal, and Arctic currents, respectively.  Oceanic gyres 
indicated by grey dashed arrows.  Arrow sizes are proportional to current strengths.  Major currents denoted by 
numbers: 1 - North Atlantic Current; 2 - Norwegian Atlantic Current; 3 ï West Spitsbergen Current; 4 ï East 
Greenland Current; 5 ï East Icelandic Current.  Source: Gilbey et al. (2021). 

Recapture data from tagged adult salmon strongly suggest that the oceanic homing migration, 
the opposite of the smolt migration, is independent of currents with homing fish often moving 
along the shortest distance from tagging site to the coast (Hansen et al. 1993).  Returns of 
salmon to western rivers are confined largely to the summer months.  In contrast, sea trout 
appear to remain within nearshore waters rather than undergoing extensive migrations leading 
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to concerns about their greater risk of exposure to sea lice infections from salmon farms in 
these areas (Gillibrand et al. 2005).  

Salmonids play a critical role in the life cycle of the freshwater pearl mussel Margaritifera 
margaritifera.  The freshwater pearl mussel is long lived with records of individuals over 100 
years old (Bauer 1992).  The larval stage (or glochidia) of the mussel is inhaled by juvenile 
Atlantic salmon and brown or sea trout where it attaches to the gills and encysts.  Encysted 
larvae live and grow in the hyper-oxygenated environment on the gills before dropping off in 
the following spring, an infection apparently without a negative influence either on the lifecycle 
or the health of the fish (Makhrov & Bolotov 2011). 

The European eel (Anguilla anguilla) spends most of its life in freshwater or inshore coastal 
waters, before migrating across the Atlantic to the Sargasso Sea to spawn in late summer 
(McCleave & Arnold 1999).  The larvae drift north-east with the Gulf Stream and return to 
European coastal waters during the spring where they transform into transparent elvers (glass 
eels).  Glass eels gather in river estuaries and wait for the river water to reach 10-12°C, before 
swimming upstream and migrating into inland waters.  Peak migration takes place on the 
increasing tides in April and May, with predators such as porbeagle shark taking advantage 
(Béguer-Pon et al. 2012).  Eels which successfully reach fresh water acquire green and brown 
pigments and become yellow eels.  Yellow eels spend between 2 and 20 years in rivers and 
other inland waters although there are records of longer lived animals.  Mature fish migrate 
seawards as silver eels and are thought to migrate westwards at depth to the Sargasso Sea, 
where they spawn and die.  Experimental studies suggest eels are able to use innate magnetic 
compass orientation to orient themselves relative to magnetic North and, in conjunction with 
sea temperatures, navigate the long distances required to undertake these migrations (Durif et 
al. 2013).  A tagging study followed over eighty eels released from four regions in Europe 
between August and December as they migrated from western mainland Europe to the Azores 
region, more than 5,000km toward the Sargasso Sea (Righton et al. 2016).  All eels exhibited 
diel vertical migrations, moving from deeper water during the day into shallower water at night, 
at a range of migration speeds (3 to 47 km/day).  With spawning in the Sargasso Sea thought 
to begin in December and peaking in February, the authors postulated that the timing of 
autumn escapement and the rate of migration of the tagged eels are inconsistent with the long 
held assumption that eels spawn as a single reproductive cohort in the spring following their 
escapement.  Instead, they suggest that European eels adopt a mixed migratory strategy, with 
some individuals able to achieve a rapid migration, whereas others arrive only in time for the 
following spawning season (Righton et al. 2016). 

Very large declines in eel populations since the 1970ôs have been reported throughout Europe.  
Recent estimates of glass eel recruitment for an area including the UK, Ireland, France, Spain, 
Portugal and Italy, were 6.2% (2019), 7.1% (2020) and 5.4% (provisional 2021 figure) of the 
1960-1979 recruitment level.  The UK profile for glass eel catches reflects the ICES data (ICES 
2021).  Greater declines were estimated for the ñNorth Seaò area (which includes Norway, 
Sweden, Germany, Denmark, the Netherlands and Belgium), with glass eel recruitment 
estimated at 1.4% (2019), 0.9% (2020) and 0.6% (2021 provisional figure) of the 1960-1979 
level.  Since 2011, there has been a very slight increase in recruitment (ICES 2021), but the 
European eel is listed as critically endangered.  Many reasons have been proposed for this 
decline: habitat loss, pollution, parasitism, increased migration barriers, changes in 
oceanographic conditions, reduction of available prey in freshwater habitats, exotic fish 
invasions, and overexploitation of fisheries (Castonguay et al. 1994, Jacoby et al. 2015, Miller 
et al. 2016, Bornarel et al. 2018).  Little is known about the characteristics of eels inhabiting UK 
coastal and estuarine waters, and even less of their potential or actual production (ICES 2009), 
primarily due to the difficulties in catching and representatively sampling eels in these 
environments (see Walmsley et al. 2018).  Stock indicator estimates and commercial catch 
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returns provided to ICES for each of the UKôs Eel Management Units (EMU, generally the 
same area as the WFD River Basin Districts) provide useful data (ICES 2019). 

A1a.4.1.5 Shellfish  

The benthic fauna of the UK waters is rich and diverse.  An important component of this 
benthic fauna is a collection of molluscs and crustaceans loosely referred to as shellfish.  This 
section considers shellfish of commercial importance, with other species considered in detail in 
the Benthos section (Section A1a.3).  Detail on the fisheries for these species may be found in 
Section A1h.16. 

Crustaceans  

The Norway lobster (Nephrops norvegicus), commonly known as Nephrops, lives in burrows 
dug into muddy and sandy sediments, at depths between 20-800m.  They range in body length 
from 8-24cm.  Nephrops feed mainly on detritus, small crustaceans and worms and are most 
active at night (Marine Scotland website9).  Eggs hatch in spring or summer after being carried 
by females for 9 months.  The relative inactivity of females during this period, when they 
remain hidden in burrows, means that males are more heavily exploited in the fishery through 
most of the year.  There is considerable variation in the life-histories of Nephrops at different 
locations.  In part, this is linked to sediment type, with higher population densities found at 
sandier sites, resulting in a reduction in the rate of growth and maximum size.  Nephrops is 
more abundant in northern UK waters, although significant populations exist in the Irish and 
Celtic Seas and on the Fladen Ground. 

The brown (or edible) crab (Cancer pagurus) is most abundant on rocky grounds, where it 
hides in holes and crevices.  The crab is generally found in shallow water close to shorelines, 
particularly along the east coast and the south-west of England, although it can be found in 
water as deep as 100m (FAO website10).  It is both an active predator and a scavenger.  The 
species spawns between November and February, during which time the females remain in 
deeper waters offshore (Edwards 1979).  Other crabs that are abundant around UK coasts 
include the green crab (Carcinus maenas) and velvet crab (Necora puber).  The European 
lobster (Homarus gammarus) is found from the shoreline to depths of 150m, usually on a hard 
substrate such as rock or hard mud, growing to lengths of 60cm.  Lobsters are most active at 
night, remaining in crevices during the day.  Females lay eggs in July and carry them for 10 or 
11 months (FAO website).  The related crawfish Palinurus elephas is another valuable 
crustacean but catches are much reduced since the 1970s.  It is most abundant on hard 
bottoms off the extreme south-west of England and Wales and the west of Scotland.  Crawfish 
feed on a variety of benthic organisms but are thought to have a preference for echinoderms 
such as urchins.  Long distance migrations are a feature of many crabs and lobsters, the edible 
crab, European lobster, crawfish and spider crab (Maja squinado = brachydactyla) (Edwards 
1979). 

A number of valuable shrimp species are found around the UK.  The three most important are 
the brown shrimp (Crangon crangon), the pink shrimp (Pandalus montagui) and the deep-
water shrimp (Pandalus borealis).  The brown and pink shrimps are typically found in shallow 
waters, in bays and estuaries along the east coast of England.  The brown shrimp generally 
favours areas with soft, sandy sediments, in which it can burrow, while the pink shrimp is more 
common over hard substrates.  Eggs are carried by females over the winter months, before 
hatching in spring (Lee & Ramster 1981).  The deep-water shrimp is larger and longer lived 

 

9 https://www2.gov.scot/Topics/marine/marine-environment/species/fish/shellfish/nephrops  
10 http://www.fao.org/fishery/species/2627/en  

https://www2.gov.scot/Topics/marine/marine-environment/species/fish/shellfish/nephrops
http://www.fao.org/fishery/species/2627/en
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than the other species.  It has a more northerly distribution in UK waters and the North Sea 
represents the southern edge of its range.  It is a detritivore, found as deep as 900m, typically 
over muddy sediments and in areas of slow moving water where detritus accumulates (Lee & 
Ramster 1981). 

Molluscs  

The most commercially valuable molluscs are scallops (Pecten maximus).  Scallops are found 
predominantly to the south and west of the UK on sandy, muddy, shell and gravel substrates, 
down to depths of over 100m.  They occupy depressions in the sediment and are able to 
escape danger by swimming using jet propulsion (Chapman 2004).  Their shells are lined with 
eyes and sensory tentacles, allowing them to detect light levels and even to form rudimentary 
images (Marine Scotland website11).  Scallops are filter feeders, sieving the water for 
phytoplankton and suspended detritus.  They first spawn in autumn, at two years old.  Older 
scallops also spawn in spring (Mason 1983).  Queen scallops (Aequipecten opercularis) are a 
much smaller shellfish, without the upward facing flat valve characteristic of P. maximus.  
Habitats and distributions of the two species are similar, but queen scallops are able to live on 
harder gravel and shell substrates (Chapman 2004) and have a much greater ability to swim. 

Cockles (Cerastoderma edule) live on inter-tidal beaches of sand, muddy sand and fine gravel, 
where they burrow into the sediment.  They use a siphon tube to feed on material suspended 
in the water column and can be found in very high densities (several 100/m2) (Chapman 2004).  
Cockles mature after 2 years and spawn in spring, with each female producing up to a million 
eggs.  The eggs spend about a month in the water column, meaning that settlement of spats 
and subsequent recruitment can be highly variable (Chapman 2004). 

Mussels (Mytilus edulis) are suspension feeders generally found attached to hard substrates 
within the inter-tidal zone, although they also attach to reefs and man-made structures in 
shallow waters (Chapman 2004).  Mussels reach maturity after one year and each female can 
release over 5 million larvae (Bannister 1998, cited by Chapman 2004), with spawning taking 
place in late spring.  The settlement of spat is influenced by a range of factors, including tidal 
currents, water temperature and predation and so can be variable (Bannister 1998, cited by 
Chapman 2004).  Other bivalve molluscs common in UK waters include the horse mussel 
(Modiolus modiolus) (although these are little exploited) and razor clams (Ensis arcuatus and 
Ensis siliqua). 

The most harvested gastropod molluscs in UK waters are whelks (Buccinum undatum) and 
periwinkles (Littorina littorea).  Whelks are carnivorous, mobile species found close to the coast 
along rocky shores and on soft sediments.  They spawn in November, with eggs attaching to 
the seabed (Chapman 2004).  Winkles are herbivorous, typically found attached to rocks in the 
inter-tidal zone.  They spawn between January and July, releasing planktonic egg capsules 
(Chapman 2004). 

A1a.4.1.6 Spawning and nursery grounds  

Most fish display external fertilisation and therefore need to aggregate in large groups to 
coordinate spawning.  Figures A1a.5.3 ï A1a.5.6 show the spawning sites of 22 selected fish 
species and Nephrops around the UK coast.  These maps are based on a wide-ranging study 
by Coull et al. (1998), which was added to by a larger survey of spawning and nursery sites 
conducted by Ellis et al. (2010, 2012).  This survey covered more fish species and has been 
used as a reference source for this section.  In some instances (particularly herring, in which 

 

11 https://www2.gov.scot/Topics/marine/marine-environment/species/fish/shellfish/scallop  

https://www2.gov.scot/Topics/marine/marine-environment/species/fish/shellfish/scallop
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spawning is very site specific) they may be broad in their overview and areas indicated should 
be regarded as areas in which spawning may occur, rather than well-defined zones.  A recent 
ORJIP study (Boyle & New 2018), developed a methodology using data from ICES 
international herring and bottom trawl surveys and predicted seabed habitat types, to refine 
where herring spawning activity may be focused within the more general areas defined by 
Coull et al. (1998), to inform OWF piling mitigation.  Table A1a.5.1 indicates the main spawning 
periods of selected fish species around the UK.  These periods are estimates, based mainly on 
plankton trawls and spawning periods are likely to vary with location.   

Table A1a.5.1: Spawning periods of selected species and groups  

Group  J F M  A M  J J A S O N D 

Dab, long rough dab & 
solenette 

            

Plaice             

Sole             

Lemon sole             

Turbot & megrim             

Gurnards             

Scorpionfish             

Dragonets             

Bass             

Haddock             

Whiting             

Cod & saithe             

Norway pout & poor cod             

Dogfish & tope             

Monkfish             

Sandeels             

Argentines             

Blue whiting             

Herring             

- Buchan/Shetland             

- Banks/Dogger             

- SE England             

- NW Scotland             

- Clyde             

- Mourne             

Sprat             

North Sea mackerel             
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Group  J F M  A M  J J A S O N D 

Western stock mackerel             

Source: Information taken from Coull et al. (1998), Cefas (2007) and Ellis et al. (2012). 

 

Juvenile fish are vulnerable to predators and harsh conditions in the open water.  Therefore it 
is typical for juvenile fish to stay in sheltered nursery grounds which provide an abundance of 
food.  Selected nursery grounds are shown in Figures A1a.5.7 ï A1a.5.9, with the information 
taken from Coull et al. (1998) and Ellis et al. (2010).  These figures should be referred to where 
nursery sites are mentioned in this baseline.  At nursery and spawning grounds, fish aggregate 
in large numbers and so are particularly vulnerable to disturbance. 
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Figure A1a.5.3: UK spawning grounds  
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Figure A1a.5.4: UK spawning grounds  
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Figure A1a.5.5: UK spawning grounds  
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Figure A1a.5.6: UK spawning grounds  
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Figure A1a.5.7: UK nursery grounds  
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Figure A1a.5.8: UK nursery grounds  
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Figure A1a.5.9: UK nursery grounds  

 


