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Hydroid medusa Neoturris pileata above a kelp forest.
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Male and female Black-faced Blennies Tripterygion delaisi among sponges and sea squirts on a leg of Swanage Pier, Dorset.




Preface

When holiday-makers stand on a beach, pier or seaside esplanade around the British Isles, perhaps with a comforting coffee or ice cream in hand, many will gaze out to sea and appreciate its beauty. However, they may know very little of the vibrant life hidden beneath the rather chilly-looking surface, and are often astonished to hear that dazzlingly colourful fish, exotic-looking corals, octopuses and thousands more sea creatures all live within a few hundred metres of our shores. The shoreline around the British Isles provides tantalising, twice-daily glimpses of this world, especially on the lowest tides (spring tides), but reveals almost nothing of the fascinating behaviour and interactions of the animals, plants and other organisms living just out of sight in hugely varied and often picturesque habitats.

However, things are changing, and in addition to the increasing number of universities and colleges now offering marine courses, there is a growing enthusiasm amongst individuals, wildlife groups, societies and organisations to ‘spread the word’ about the wealth of marine life around the British Isles. In the terrestrial environment, nature and wildlife are easily visible, and appreciation of the importance of conserving and enhancing it, not least for our own well-being, is becoming well established. It is vital that the same happens in our shallow seas, but how can you be enthusiastic about something you can’t see? We have both been lucky enough to have spent our lives watching, studying, photographing, filming and learning about this amazing world. We want others to venture into our shallow seas, literally or figuratively, and our aim in this book, the 16th in the British Wildlife Collection, is to stimulate an interest and passion for this vital realm, by providing an accessible introduction to the habitats and wildlife found there. In this way we extend the footsteps of John Archer-Thomson and Julian Cremona down from Rocky Shores (No. 7) into the shallow seas.

We both started down the ‘natural history’ route and ended up studying marine biology at university, in different ways. Although it is by no means a prerequisite, growing up in the deep Warwickshire countryside surrounded by farmland, with lambs, cows, guinea pigs and geese for companions (not to mention five annoying brothers), gave Frances an affinity with the natural world. She blames a seaside holiday diet of hauling up crabs and shrimps from the Cobb in Lyme Regis and finding glistening ‘fool’s gold’ ammonite fossils, along with weekends at home watching underwater explorers Hans and Lotte Hass in glorious black and white on television, for her initial interest in marine life. This eventually led her to the Isle of Man to research the biology of wrasses for her PhD and to learn to dive. She survived home-made wetsuits, twin-hose regulators and ‘horse-collar’ style life jackets, before moving on to work with the then Nature Conservancy Council on early baseline marine survey work. A family move to Southeast Asia was an entry point to voluntary coral-reef work and the start of her life as a self-employed marine biologist and author.

As for Paul, it was his first snorkelling experiences as a teenager on the Norfolk coast that set him on the marine biology path, as we describe in Chapter 2. Paul’s PhD, looking at the responses of bivalve molluscs to metal pollution, led to a career in environmental regulation but he continued his enthusiasm for marine animals with underwater photography and filming. Paul has always been passionate about using his material to raise awareness of the wonderful creatures of our seas. He is continually encouraged by encounters with interested members of the public, such as when fellow train passengers see the colourful images he is compiling for a presentation on his laptop, ask him what exotic foreign location he has returned from, and are utterly astonished when he tells them they were all taken within a few metres of our coast. Or the person who commended his footage of a nest-building wrasse being shown at a Bioblitz in Devon, but then politely added that the event should only include films of local wildlife, and not tropical fish.

Frances has the same passion for ‘spreading the word’ through her writing, and it was that shared goal that led to our collaboration on this book. We are also united in the belief that, for all the visual colour of our marine life, their fascinating behavioural stories are even more impressive and striking. Past tales of mermaids and monsters abound around our shores: mysterious selkies in remote areas of Scotland that shed their seal skin to become human, and don it again in order to return to the sea; sinuous sea serpents as long as a ship; and bulbous-headed monsters with sucker-arms reaching up for terrified sailors. Whilst such legends probably arose from rare sightings of large sea creatures such as Oarfish Regalecus glesne, 11m long with a bright red ‘mane’ of a dorsal fin, and Giant Squid Architeuthis dux, brought up from the depths, the colourful lives led by the inhabitants of our coastal seas are often even stranger. That is what we have been keenest to show in this book.
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Frances taking her nephew for his first dive in the 1980s.
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Paul aged 14, kitted up for snorkelling on the Norfolk coast.






Part One

Shallow seas
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Evening sunshine lighting up the underwater world; sandeels swim above swaying seaweed in shallow coastal water.




chapter one

A different world


The ocean is a very different environment from the one we are used to living in. Imagine drifting along in a watery world, with no visible reference points to tell you which way is up or down. Or moving around terrain where almost irresistible forces can sweep you away, visibility can vary dramatically and some of the ‘scenery’ might eat you. Perhaps you are one of the creatures rooted to the seabed, unable to move to find food, friends or a mate – or maybe you are an expert swimmer but must surface to take a breath. Jacques Cousteau called it a ‘silent world’ in his 1953 book of that title, but you can sense vibrations in the water or hear faint snaps, crackles and pops all round, though it is difficult to tell which direction the sounds are coming from.

[image: ]
A rich variety of colourful but sedentary animals including sponges, sea anemones, hydroids, bryozoans, tubeworms and sea squirts inhabit these rocks in Plymouth Sound.
For the myriad wonderful and often surprising animals and plants that live and thrive in the shallow seas around the British Isles, this is the norm. The physical conditions and restraints that marine organisms experience in the ocean are different to those on land and allow for some very different ways of life. In some cases, it can even be difficult to tell animal from plant, as many animals break the accepted custom of moving from place to place and eating other organisms. Some familiar organisms even turn out to be neither plant nor animal (see Seaweed colours).

So, in this first chapter, we set the scene by describing the underwater environment that allows for these differences and that shapes and influences marine life, both in our shallow seas and further afield. In subsequent chapters we describe the variety and wealth of shallow-water habitats found around the British Isles and the animals and plants that live there; those that divers, snorkellers, swimmers, canoeists and coastal and shore walkers might encounter, as we have done ourselves over the years. The ocean is a truly three-dimensional environment, and a multitude of animals and plants live out their lives floating and swimming in the water above the seabed, whilst others live on and within the rock and sediment below. The use of the water above the seabed (the water column or pelagic environment) expands the living space and habitats available to marine organisms by many fold. In the terrestrial environment, in contrast, only a very few specialist birds, such as Swifts Apus apus, and a number of tiny insects are able to spend almost their entire lives airborne.

Animals and plants that are suspended in the water and drift with it are known as plankton, and this includes everything from tiny single-celled organisms to large jellyfish. Fish, mammals and other animals that swim purposefully through the water are called nekton. The myriad seaweeds, seagrasses and animals that live on and in the seabed are called the benthos and inhabit the benthic environment. Benthic organisms living on hard or soft seabeds are referred to as epibenthic (the epifauna and epiflora) and, logically, benthic animals such as clams and worms that live within the seabed comprise the infauna.

In this book we cover mainly benthos and nekton. The majority of planktonic organisms are too small to observe easily or see at all when out diving and snorkelling. However, plankton sometimes makes itself obvious in the form of wonderful phenomena such as phosphorescence and less welcome ‘red tides’, as well as occasional painful or beautiful encounters with jellyfish and other gelatinous plankton. We describe our experiences with these, as well as coastal mammals, birds and open-water fish, in Chapter 7.

Shallow coastal seas defined

‘Shallow’ in the context of this book means within normal recreational diving depths down to about 40m, an area often referred to as the shallow sublittoral (littoral = shore) or shallow subtidal, where we have both spent a considerable part of our lives. This excludes the seashore, in itself a fascinating but challenging environment, where conditions can be harsh for animals and plants living between the tides. The seashore around the British Isles is an environment that can be accessed relatively easily, and rocky shores and pools in particular are a firm favourite with visitors of all ages. A fascinating account of rocky shores around the British Isles and the marine life to be found there is given by John Archer-Thomson and Julian Cremona (2019) in a companion book in this series. They quote the much-bandied-about fact that everyone in the British Isles is within about 113km of the coast. Which means that the shallow sublittoral is within the same reach. Incidentally, this figure is derived by finding the habitation furthest from the coast, a small village called Coton in the Elms in Derbyshire.

Whilst many seashores around our islands are rich in marine life, it is in our shallow coastal waters, beyond the shore and out to the edge of the continental shelf, where the greatest biodiversity and productivity are found. The shelf borders the whole of Europe’s coastline as well as the British Isles and is a gently sloping area of seabed that extends to a variable distance offshore and a depth of approximately 200m. Most other continents have a similar shelf. Beyond this, the seabed drops away relatively steeply down the continental slope, away into the depths. The continental shelf may be shallow in ocean terms, but anything below about 40–50m depth is beyond direct exploration without the use of specialist deep-diving equipment and breathing gases, submersibles or remote techniques such as drop-down cameras.

Shifting baselines

There are very few terrestrial places and habitats in the British Isles that can truly be called ‘wild’ and that have persisted within living memory with no, or very little, management or agriculture. Fields, hedgerows, grazing land, woodlands and freshwater lakes have all been created, modified or heavily managed and influenced by human activities, and may have been so for thousands of years. Even our wild upland moorlands are often maintained and groomed for activities such as grouse shooting. So far the same is not true of our marine habitats. With the exception of small restoration projects such as the planting of kelp (Chapter 3) and seagrasses (Chapter 6), and some reclamation or conversely re-creation of maritime land, we have not so far planted and cultivated crops on the seabed. Therefore, the underwater landscape features we see when diving or snorkelling have not resulted from human cultivation and habitation efforts, as they have on land. With the exception of marine aquaculture (for example the cultivation of mussels and farmed fish such as salmon), we are still hunter-gatherers as far as the sea is concerned. It is wonderful to think when you are snorkelling or diving, even close to a crowded holiday beach, that you could be looking at a landscape that has changed little in terms of its character or inhabitants for millennia.

The key word in that optimistic sentence is ‘could’. It does not mean that the seabed and marine life around our coastline have not changed dramatically through our activities. For example, the majority of shallow sediment seabed around our shores is heavily and regularly trawled for fish, effectively ploughed up without anyone ever seeing it. Sand and gravel extraction, as well as dredging and subsequent dumping of sediments, has radically changed the types of sediment habitat over extensive areas. In general, rocky areas, where such activities are impractical, fare a bit better, but the removal of animals by fishing and spread of non-native species (Chapter 12) can have a dramatic effect on all marine communities.

So, when studying and recording marine life and assessing the condition of marine habitats, it is important to remember that the original baseline condition may have changed. An area seemingly in good condition today may actually be rather poor or at least very different when compared with what it was like in the past. The ‘shifting baseline syndrome’ describes the tendency for marine scientists to fail to recognise the magnitude of change from one generation to the next. Rich beds of native European Flat Oyster or Edible Oyster Ostrea edulis, for instance, used to carpet firm seabed areas in estuaries and along coasts throughout the British Isles. They were so common that they were considered ‘food for the poor’, and in Victorian times oyster pie was a staple food for the ‘lower classes’. The seabed in such areas today may look (and be) healthy but the biodiversity associated with the oyster beds has been lost. The term ‘shifting baseline’ was first coined by fisheries scientist Daniel Pauly in 1995, and has recently been explored by a group of international scientists to help inform responses to global environmental change (Alleway et al. 2023).

Rooted to the spot

As mentioned in the introduction to this chapter, it can be surprisingly difficult to distinguish many marine animals from plants. A first snorkel or dive into the seas around our coastline can therefore be a rather confusing experience. Yes, you will see fish, crabs and many other mobile animals swimming and scurrying about their business amongst forests and meadows of seaweeds, but there are also lumps, clumps, crusts and tufts that are animals masterfully masquerading as plants. These are so-called ‘sessile’ animals, permanently attached to rocks or anchored in sediment, at least for their adult lives. They must somehow gather food and reproduce from one fixed spot. Some, such as mussels and barnacles, are a familiar sight on rocky seashores, whilst others are far less so. How and why do they live their lives like this?


[image: ]
A collection of filter-feeders: Edible Mussels Mytilus edulis pumping water over food-trapping gills via intake (frilly) and outflow (smooth) siphons; a Common Hermit Crab Pagurus bernhardus catching food particles in its mouthparts; and barnacles on the crab’s shell sweeping the water with feathery limbs.

Animals on land are surrounded by a relatively sterile medium – air – and most of them move around to get their food, whether by grazing plants or pursuing other animals. By contrast, animals in the sea live in what is a relatively rich suspension of food, carried and delivered by water currents. For many of them it therefore makes energetic sense to stay in one place, or move very little, and simply eat what plankton and other drifting material they can sieve or catch from the seawater. Most of the major invertebrate animal groups or phyla (singular phylum) have members who follow this lifestyle, including molluscs, arthropods, annelid worms and the less familiar sponges, cnidarians, bryozoans and invertebrate chordates (particularly sea squirts). We introduce the basic biology of these static animal groups below, as they feature widely in the following chapters.

Sponges: filter-feeders extraordinaire

Sponges are almost exclusively filter-feeders, meaning they draw in water to extract food particles. Most people associate sponges with tropical reefs and atolls, where indeed they proliferate. However, newcomers to our waters are often surprised by their abundance and variety, with about 400 species found around the British Isles, although many are difficult to differentiate without microscopic examination of their internal structure. The most easily recognised species form specific shapes such as attractive fan-like structures, and globular masses or mounds, whilst many others encrust hard surfaces and are more difficult to identify. Some of the latter live on the armour or shells of other animals, and we explore their intriguing relationships in Chapter 11. The sponge phylum is named Porifera, which means ‘pore bearer’ and refers to the way the surface of a sponge is covered in tiny openings through which water is drawn in, before particles are filtered out within the body cavity and the water is expelled, usually through a few much larger openings or vents (oscula). Sponges really can be accurately described as ‘animated filters’, and one just a few centimetres across or tall can filter 20 litres of seawater in a day.


[image: ]
A typical large sponge known as a Sea Orange Suberites ficus, with a few prominent water-outlet ‘chimneys’ (oscula) and numerous much smaller pores for water intake.

Mussel power

Another very different group of animals that pump and filter impressive volumes of water are the bivalve molluscs. They also demonstrate the amazing flexibility of the molluscan body plan. Whilst one subgroup of molluscs are the ‘go-faster’ brainy cephalopods (to which we devote Chapter 10), the bivalves have an apparently much less demanding existence. It would be rather unfair, however, to think of them simply as the couch potatoes of the mollusc world, because they are highly specialised and very good at what they do. Contained within their two-part shells are extensive gills that create a powerful feeding current and trap any food particles that are drawn in, as well as carrying out the normal gill function of gaseous exchange for respiration. Bivalves are often not completely sessile like sponges, but are generally immobile unless threatened by predators. Many live buried in sand or mud and draw in their water through siphons that extend up to the seabed surface; they can be abundant and are hugely important members of soft-seabed communities (see Chapter 5).

A well-known bivalve species, the Edible or Common Mussel Mytilus edulis, lives anchored to firm surfaces using strong byssus threads (the ‘beard’ that must be removed before cooking them) planted by its own foot. It is widespread, easy to collect and has a tendency to concentrate waterborne contaminants in soft tissues (thanks to its efficient pumping and filtration), so it has long been widely used in environmental pollution monitoring programmes and related research. This led to the one-time Institute of Marine Environmental Research (IMER) in Plymouth being rather unkindly known as the ‘Institute of Mytilus Edulis Research’ by staff at other establishments.

Paul’s undergraduate project at Liverpool University bore witness to the mussel’s prodigious filtering power. A disused city dock had been turned into a mussel farm, and the mussels were so efficient at filtering out plankton and suspended silt that a beautifully clear environment for snorkelling and studying ecology was created in the heart of the murky Mersey Estuary. Paul’s only regret was that he never properly saw ‘Goliath’, a legendary but shy cod that had entered through a narrow water-exchange gap in the dock gate and grown to such an enormous size that it could never leave. Even on a small scale, filtration by the mussels was impressive. Paul attempted to quantify their performance by putting a few in a laboratory aquarium with a suspension of cultured plankton and measuring the gradually decreasing turbidity of the water at intervals. Having set up the experiment, he retired to the pub and came back two hours later to take the first sample. The water was already crystal-clear, so a much larger volume of water or a more diligent approach was required!


[image: ]
Bed of Edible Mussels Mytilus edulis busily filter-feeding in the calm shallows of a sea loch.

Oysters are another notable group of bivalves that are rooted to the spot. At one time, highly productive and biologically rich reefs composed of the native European Flat Oyster covered large areas of seabed around the British Isles. The reefs and their decline – and exciting proposals for their recovery – are described in Chapter 4.

Little squirts

Sitting in one spot and filter-feeding might seem like a laid-back lifestyle, but its exponents are vulnerable to being outcompeted by others for space or suspended food, or simply being smothered by them, a major factor in the sad fate of our oysters. The most important competitors with the Mersey mussels studied by Paul, and a concern for the mussel farm operators, were sea squirts. These strange animals belong to the phylum Chordata (chordates), as do fish, birds, reptiles and us mammals. This is indicated by the presence of a rudimentary ‘backbone’ called a notochord in their mobile, tadpole-like larva, that supports the tail and helps the animal to swim more effectively. The notochord is present in all chordates, including ourselves, in early embryonic development. In sea squirts it disappears later when the larva settles and develops into an adult sea squirt that is truly rooted to the spot. An individual adult sea squirt is, in essence, a U-shaped tube through which water is pumped in at one end, filtered and expelled at the other end. There are many variations to this theme, including colonial species where individuals group together within a common leathery tunic (sea squirts are also called ‘tunicates’) and have separate water intake openings, but share a combined water outlet.

While filter-feeders typically do best where strong currents constantly renew their supply of plankton and other suspended food, sea squirts can thrive in relatively sheltered habitats within harbours, docks and sea lochs. Here, their highly efficient filtration can combine with an ability to generate a water current for themselves and help a species such as the Yellow-ringed Sea Squirt Ciona intestinalis to outcompete other filter-feeders and dominate all the available surfaces. The dominance is hardly surprising when a single individual can pump up to three litres of seawater in an hour and extract particles as small as one micron across.
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Yellow-ringed Sea Squirts Ciona intestinalis (here with sea anemones and brittlestars) have an obvious pair of siphons for water intake and expulsion.

Stinging batteries and boxes

The sponges, bivalves and sea squirts that we have described so far all filter-feed by pumping water through a body cavity that houses apparatus for capturing suspended particles and plankton. Many other animals use an external mechanism, held out into the water to ensnare passing food. The most prominent of these are the cnidarians (phylum Cnidaria): animals such as sea anemones, corals and hydroids, which use tentacles armed with batteries of stinging cells. Many of these are colonial animals, made up of numerous interconnected individuals. Their dominance over large areas of rocky reef that are too deep or too shaded to support seaweed growth (see Light underwater) produces some of the most beautiful underwater vistas around the British Isles, and we describe this further in Chapter 4.

Less showy and colourful than the cnidarians are the bryozoans (phylum Bryozoa), sometimes called sea mosses, another example of marine animals being given plant-like names because their immobile lifestyle belies their status as animals. The bryozoan known as Hornwrack (yet another plant-like name) Flustra foliacea looks just like dried seaweed when found on the strandline but, when examined closely, reveals its true nature. Its surface is a mesh made up of tiny rectangular boxes: bryozoans are colonial animals, and each tiny member of the colony (a zooid) lives in its own box, with a ring of tentacles around its mouth for catching food. Bryozoan colonies can cover large stretches of seabed, as well as encrusting surfaces such as kelp fronds, and are an important part of
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Life in miniature: the feeding tentacles of a single polyp of a cnidarian, the Oaten Pipes Hydroid Tubularia indivisa, with two amphipod crustaceans.
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Common design: a sea fan (left) and featherstars (right) are very different animals but share a similar approach to catching suspended food, maximising the exposure of their particle-trapping appendages to the current.




[image: ]
The barnacle at the bottom of this photograph cannot move, and so fertilises its neighbour’s eggs using a very long penis.
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Many marine animals have rather remote relationships. This Common Starfish Asterias rubens has crawled up the kelp to release its cloud of spawn, which will drift away in the current and meet with that released by other starfish.
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On a sunny day, the visibility on land can stretch for many miles, as here at Old Harry Rocks in Dorset.
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Even in clear water, visibility is much reduced compared to that on land. This diver appears indistinct in the gloom, although he is only a few metres away. The colours of the marine life in the foreground are only revealed thanks to the photographer’s lights.
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Bright sunlight in shallow water enables forests of seaweed to thrive.
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Here, at a depth of over 30m, there is insufficient light for seaweed growth and the scenery is dominated by sea fans, soft corals and other sessile animals. The inquisitive fish is a female Cuckoo Wrasse Labrus mixtus.


[image: 'A cross-section of the ocean from floor to surface, with different zones labeled, including the littoral and sublittoral. The latter is sub-divided into infralittoral and circalittoral zones. Each zone has distinct characteristics and features, such as dense forests of Laminaria (at the top), foliose algae (in the middle), and animal presence (at the bottom).]
A typical zonation of seaweeds and animals resulting from the decreasing light gradient with depth, off a moderately exposed rocky coastline. From Dipper (2016).
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Seaweeds thrive in shallow, sunlit water. Representatives of all three groups of seaweeds, browns, greens and reds, are present in this unusually deep rock pool on Little Colonsay, a small Hebridean island near Mull.
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Abundant and varied animal life in the tide-swept narrows of a sea loch includes sea anemones, soft corals, tubeworms and brittlestars.
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The Menai Strait between Anglesey and mainland Wales supports rich benthic animal communities, well studied by the nearby Bangor University School of Ocean Sciences.
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Strong tidal currents in the Menai Strait buffet these Peacock Worms Sabella pavonina and a Dahlia Anemone Urticina felina but also bring them plentiful supplies of suspended food.











[image: A diagram of water movement within and between waves. The progression of the wave is indicated by an arrow, as are wavelength (between each crest) and wave height (between a crest and trough). Circles indicating water movement decrease in size the further they are positioned from the sea surface.]
Diagrammatic representation of water movement within and between waves, showing decrease of water movement with depth (not fully to scale). From Dipper (2016).
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White Lace Sponge Clathrina coriacea and Baked-bean Sea Squirt Dendrodoa grossularia form a distinctive community on the walls of shallow surge gullies and caves, here seen in Kinlochbervie, Scotland.
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Areas of soft mudstone rock at Pett Level in Sussex are riddled with piddock holes. These weaken the rock, which breaks off more easily, adding to the erosion along this coastline. Empty holes provide refuges for other small invertebrates.
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Two different forms of the Boring Sponge Cliona celata: a prominent yellow mass and much less conspicuous stud-like projections, with most of the sponge hidden within the rock, on which a Black Goby Gobius niger is resting.
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Dead Man’s Fingers Alcyonium digitatum in July with most, but not all, colonies actively feeding (top), as seen in close-up (centre); and in October, when many more are withdrawn (bottom).
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Springtime on a Devon reef: active filter-feeders including sponges, sea anemones, corals, hydroids and sea squirts under the watchful eye of a female Cuckoo Wrasse Labrus mixtus as she swims past.
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