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            by Philip Hoare

         

         The shore is the last and first place. It’s where we began, and where evolution is still visibly underway. A remote zone on our doorstep, an exotic jungle revealed and concealed twice a day, the intertidal zone draws us to itself as a memory of our own watery origins.

         And yet its plants and animals seem utterly other. Strange, alien things with radulas and enormous feet and more than the requisite number of legs or eyes, gripping and clasping and rasping, delicately picking their way over a terrain that seems as transformative as them. These bizarre life forms that seem simple and complex at the same time: both fragile – what lies beneath shells and suckers and spines – and intensely tough, able to withstand the greatest storms that would fell our puny bodies into submission.

         Down there is a microscopic world to which our eyes were attuned as children. We may as well have been looking down the wrong end of a telescope to another planet. We knew then that this could be anything, this other world in a rock pool, a puddle, or a foreshore. Shakespeare knew as much; his sprite Ariel, in The Tempest, sings a song that transforms into those creatures.

         
            
               Of his bones are coral made;

               Those are pearls that were his eyes;

               Nothing of him that doth fade,

               But doth suffer a sea-change

               Into something rich and strange.

            

         

         People around the world and throughout time have ascribed magical powers to shellfish. In the creation myth of the Haida people of the Northwest Pacific, the first humans crawled out of an oyster inseminated by the trickster Raven as a joke. In New Zealand the Māori revere the iridescence of the pāua shell as the eyes of their ancestors in the stars.

         It’s not hard to see why these part-animal, part-plant, part-stone things accrue myth and legend, along with their shells. They are elusive and cryptic: the shimmer inside a mussel, while its exterior seems to be made of steely blue; the nacre of an oyster, lustrous and smooth yet mineral-hard; the gothic whorls of a topshell, spiralling up out of the mud towards the sky. They’re as much architecture as animals: fractal constructions, whirling microcosms. Other worlds, an inch long.

         None of this is to be expected, for all that it is familiar, this litter on the shore. It is what is left behind, empty yet subtly full of life, in and of the water and apart from it, waiting to be gathered up, by the tide, by the birds, by us. It is the sea at our feet and the sea inside. There’s a good reason why we remember it. We humans climbed out of the trees and onto the shore to gather shellfish whose omega oils helped our brains to grow. Atavistically, we’re drawn back there; far from danger, this incoming sea represents sustenance and survival.

         In his intrepid survey, Philip Street peers down into that edge for us; he crouches on the beach and sees not one but ‘a whole series of habitats’, teeming with life. Street estimates 40,000 animals may live in each square yard of bladder wrack. And those inhabitants manage their survival through constancy and change; their liminal environment necessitates adaptation, covered and exposed as they are. Shelled things defy our presumptions by moving speedily when we’re not looking. They’re true shape-shifters. The limpets hold fast to rocks. Periwinkles survive without sea water for months. ‘They are, in fact, in the adult stage, almost land animals …’ says Street, ‘gradually being modified so that they too, in time, may well be able to leave the shore altogether and take up a purely terrestrial existence.’ The Precambrian turns into the future.

         Street reassures us of our own inconsequentiality. His exacting descriptions spark off extraordinary scenes. I find intensely moving his account of the turf of carrageen moss that grows on a winkle; a green bouquet sported, then ripped off as the animal is readied for market and human consumption. He also tells us of the mussel larvae that flourished after the Dutch island of Walcheren was flooded in the Allied bombing of 1944. For a year the land was inundated by the North Sea; a year later, when the water was pumped away, the islanders discovered that mussels had begun to grow on the walls of their houses, their fences, and even on the trees. It’s an image that evokes the medieval belief that barnacle geese hatched out of shellfish. It also reminds me of Moby-Dick and Herman Melville’s chapter on Nantucket, an island which the author had then yet to visit, but which he described as so watery that ‘to their very chairs and tables small clams will sometimes be found adhering, as to the backs of turtles’.

         Street wanders into his lovely detail, waylaying us with these anecdotes as we beachcomb. He tells us that painter’s mussels, a freshwater variety, provided Dutch painters with receptacles for their pigments and even gold and silver leaf; which in turn makes me wonder if these shells auditioned for this precious role by displaying their silky silver lining. To me, they’re reminders of Rembrandt, who collected shells for their aesthetic sake and called them ‘God’s handiwork’. The modern Surrealists would turn their strangeness into art too, in the collages and sculptures of Max Ernst and Eileen Agar and the paintings of Edward Wadsworth and Paul Nash, imposing giant shells as monstrous interruptions into ordinary life. It is a fanciful eeriness also reflected in the concrete shell gardens once common in interwar seaside suburbs; an outsider art as a modest echo of the eighteenth-century fashion for gloomy shell-studded grottos.

         As Street sorts out the vegetarian snails from the carnivorous snails, I can’t help but wonder at the unimaginable: what might it be like to be a shellfish? To be at the feet of everyone. Hidden in their carapaces like the creatures that live inside Daleks, many possess a single foot, and – needing little sensory input, as Street says – have not bothered to grow heads. Very economical of them. Conversely, perhaps even perversely, their stomachs are external. No surrealist could invent anything that strange.

         Memorably, and almost indelicately, Street describes sea-slugs as naked snails; while the most common shellfish acquire entire other meanings in this queer edge of the sea, neither one place nor another. The familiar slipper limpet, he reveals, is another invader, brought over from America a century ago. (According to the National Oceanographic Centre, my local shore, Southampton Water, is home to the highest number of alien organisms in British waters, filled with migrants that arrived on or in foreign ships.) This sly slipper shifter clusters in towers of itself, each piggy-backing on the other in a gendered hierarchy: the lowest are females, the top two or three are young males. Yet those in between really are in between – in the process of changing from one sex to another, from male to female. They’re a shellfish matriarchy enacted in slow motion, these molluscan Orlandos.

         Shells stand the test and sense of time. They challenge natural history and mortality in the manner in which they preserve their own beautiful carapaces, these hard products of creatures so sensually soft. The shiny gloss on a cowrie is maintained by the mantle that the living animal wraps over itself, like a slithery duvet, conserving a veneer more luxurious than any piece of lovingly polished Chippendale furniture. But they can also be deadly, if poisoned by the algae blooms of a red tide, becoming bearers of a fatal toxin for unsuspecting humans.

         Each of these shells receives its own moment in the sun in Street’s book, brought onstage for their performance, mortal or otherwise. They are turned around in his fingers, examined from every angle, both inside and out, accorded their virtues and values, as far as we humans are concerned. In the Outer Hebrides people relied on cockles to survive, much as Mark Kurlansky tells us in his book, The Big Oyster, the inhabitants of Manhattan were said never to have suffered hunger in the past, since there was always a ready supply of oysters, as the city’s archaeological middens indicate. I wonder if the Hebrideans counted the dark rings on their rayed shells, the method by which Street teaches us to age them, telling off each year like a tree? If you might hear the infinite sea through a tiny shell, why shouldn’t it become a kind of calendar? Native Americans, like other indigenous people, used shells as hard currency, as if in acknowledgement of the intrinsic value of their beauty.

         But beyond their utility to us, persistence is the shellfish’s cardinal quality. It is the engine of its survival. Those sand-dwelling cockles, hiding in the sand, unattached to rocks, sea walls or groynes like their tethered shellfish peers, are among the most successful of their kind, Street says. They endure in the sharp clattery piles of them that I find after my daily swims. The scallop, too, declared independence, as it discovered it was able to shoot itself across the sea bed with its jet of water sent out through its valves. It seems apt that this wandering mollusc became the symbol of human pilgrimage through its association with St James, the fisherman, and Santiago de Compostela, the site of his shrine.

         Street’s measured narrative – inching along the shore, minding tide and time – excels itself on the subject of the oyster. The native oyster is a slender, subtle, encrusted creature, and the author points out that its cultivation is relatively recent; at the time of Street’s writing, its farming was confined to Colchester, Whitstable, and the Helford river in Cornwall. Nowadays you are more likely to encounter the pumped-up Pacific oyster on a British shore. Yet these incomers clean our polluted waters, like other filterers, performing jobs we would rather not do. And once eaten, their shells ought to be cast back into the sea, since there their zooplankton progeny, called spats, can fasten themselves to their ancestors’ carapaces and grow apace to continue the cycle of consumption. But I’m afraid I can’t help thinking of Lewis Carroll’s Walrus and Carpenter, out for a walk with their oyster friends.

         
            
               ‘O Oysters,’ said the Carpenter,

               ‘You’ve had a pleasant run!

               Shall we be trotting home again?’

               But answer came there none –

               And this was scarcely odd, because

               They’d eaten every one.

            

         

         ‘I like the Walrus best’, says Alice, ‘because you see he was a little sorry for the oysters.’ And when out clamming with my friend Dennis Minsky on the low tide of a New England beach, he always does them honour when we take them back for dinner, saying, ‘Sorry little brother’, as he puts each one into the pot.

         And so Street’s book moves towards its many-armed finale, as he includes the cephalopods – octopuses, squids and cuttlefishes – as the ultimate molluscs. The cuttlebones we find like some slice of styrofoam in the wrackline were once ground down to blot up the very ink that they supplied, as their taxonomic name, Sepia, commemorates. Meanwhile the octopus that Street describes cracking open crabs and lobsters like some mini Kraken has turned around in modern biology to become an animal we now know to have the intelligence of a three-year-old human, with arms that possess individual brains. It is truly an extraterrestrial that has slipped its shell.

         Armed with Street’s book, we can see a brave new world down there on the beach. Not the slimy things that affrighted the Ancient Mariner, nor something to be served up on a plate, but beautiful animals deserving of our scrutiny, demanding that we get down on our knees. Our reward for this worship? Exquisite revelation, of the most wonderful, watery kind. 
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         Many people who go to the seaside for their holidays become interested in the great variety and abundance of animal life found on the shore. Particularly attractive to them are the shells left behind on the beach by the receding tide. There is a fascination in their great variety of form and colour, and many a returning holidaymaker’s luggage will contain a small collection of these shells gathered from the beach.

         Generally, however, these shells remain a mystery, and the collector little suspects the interesting lives led by the animals that once occupied the shells. Yet each shell has a story to tell if only one knew the language. We can tell not only what kind of animal once lived in it, but also the conditions under which it lived and the problems it had to solve.  

         Shell Life on the Seashore aims to provide for the enthusiastic amateur and the potential collector a book that will give them the information they need to make shells intelligible to them, by describing the modes of life of the animals and correlating these with the structural features of their shells.

         Shells that are found on the beach come from several different sources. Many of them belong to seashore animals living among the seaweeds and on the rocks, and these will nearly always be found complete with their occupants. A few belong to burrowing animals that live buried unsuspected in the sand or mud over which we walk. These are usually found on the surface only after their occupants have died, washed up from below by the force of the waves, and usually empty. A considerable proportion, too, belong to true marine molluscs, which live beyond the low-tide mark either on the sea bed or buried in it. These also will only be cast upon the beach as empties after their occupants have died or have been eaten.

         Although shell-bearing animals are most abundant on the shore and in the sea, they have important relatives on land and in ponds, and any shell collector will probably turn their attention to these sooner or later. A few passages dealing with these, and showing how they have been derived from seashore ancestors, will be included.

         The animals that occupy these various shells belong to one of the largest and most successful groups of invertebrates, the Mollusca. Their bodies are soft, lacking any kind of internal supporting skeleton, but relying instead upon the external calcareous shell. There are three main types of molluscs: those with a single, usually coiled shell, of which the various kinds of terrestrial and marine snails are typical; those with a shell consisting of two halves or valves joined together by ligaments, represented by animals like mussels and oysters; and the most highly developed group of all, the octopuses and squids, in which the ancestral coiled shell has become internal and much reduced, or lost altogether. In addition there are smaller groups, represented only by a few animals, which are important because they occupy intermediate positions between the larger groups and indicate the probable lines of evolution within the group as a whole.

         Although the seashore is so teeming with life that you can find a greater variety of animals there than in any area of comparable size on land, conditions are very exacting, due to the effects of the tides. Elsewhere an animal is either terrestrial, spending its whole life exposed to the air, or it is aquatic, being all the time in water. Only on the shore must animals spend part of each day as terrestrial creatures and the remainder as aquatic. They must be adapted to a greater range of conditions than any other animals.

         The main problems they have to contend with are to avoid becoming dried up when left uncovered by the receding tide, especially in hot sunny weather; to be able to breathe both in air and in water; to be able to breed and feed satisfactorily; and to be able to resist the pounding action of the waves as the tide passes to and fro over them, especially in heavy seas. All the shore molluscs, as we shall see, are modified both in their structure and their behaviour to enable them to cope with these various problems. 

         The seashore, too, is not a uniform habitat where a certain set of conditions occur. Rather it is a whole series of habitats, each imposing its own set of problems to be solved by any animal that chooses to live there, and each therefore having its own population of animals so adapted as to be able to cope with them.

         Even on the same shore, conditions vary from one part to another. Molluscs that live high up on the shore will be underwater for much shorter periods than those lower down the shore, and will consequently have to be better adapted to endure the effects of exposure to air. Each species has its own optimum periods of immersion and exposure, and will thus tend to be found only in that region of the shore where these conditions prevail. Hence it is that seashore animals are zoned, each animal occupying the area where conditions are best suited to it. When you are searching for molluscs on the shore a knowledge of these zones will be a great help. Fortunately the larger seaweeds are similarly zoned, and since they are more conspicuous than the shore animals, they are valuable as zone indicators.

         Shores as a whole can differ from one another in their conditions, and therefore can have distinctive populations. Many of the molluscs found on a rocky shore could not survive on one which was muddy. Sandy and stony shores will likewise have their own populations.

         The extent to which a shore is exposed to waves can also affect the distribution of shore animals, some preferring an exposed beach while others are unable to survive very rough seas. The mollusc population of a sheltered beach may therefore differ significantly from that of one subjected to the full force of waves coming in from the open sea. Sometimes these differences can be seen on two adjacent beaches separated by a headland which provides shelter for the one while leaving the other unprotected.

         Geographical position, too, plays an important part in the distribution both of marine and seashore animals. They are nearly all very sensitive to temperature, each having its own optimum temperature range. Thus the mollusc populations of two similar beaches and their offshore waters in the south-west of England and the north-east of Scotland will differ considerably.

         The distribution of seaweeds, too, plays an important part in determining the allocation of animals. Some shore molluscs rely on the protection seaweeds afford from the heating and drying effects of the sun’s rays, hiding among the damp fronds until the tide returns; others can only live on rocks where no seaweeds are present.

         Another important factor affecting the distribution of shore molluscs is the rock pool. On whatever part of the shore it occurs, the conditions for life in it differ considerably from those of the surrounding areas. Because there is always water available, many animals can live much higher on the shore in the vicinity of a rock pool than they could do normally. Certain species cannot live on the shore at all except in these pools. Even a cursory glance into a pool may show many kinds of molluscs on the bottom and sides, often in considerable numbers. Many others can be found by turning over the loose stones which often cover the bottom of the pool. If, however, you do turn a stone, replace it right-way up when you have examined its under-surface, because any animals you find there are relying on the stone for shelter. To leave them exposed makes them easy prey for their enemies.

         One of the features of shore- and marine-animal life is the large number of animals that lead a fixed or sedentary existence, permanently attached to rocks or stones. On land, conditions do not lend themselves to sedentary life for animals, but on the shore and in the seas some of the most successful forms of animal life are sedentary. Among the molluscs we find that many of those with bivalve shells are extremely well adapted both in structure and behaviour to such an existence.

         The best time to look for shore molluscs is at low tide, when the maximum area of beach is uncovered. Many species are only found low down on the beach, because they cannot survive exposure to the air for very long. Spring tides are particularly favourable for shore work, because the water both goes out and comes in further than it does at other times. Low spring tides thus expose rocks that remain covered even at low tide at other times. Spring tides occur for a few days each fortnight, coinciding with full moon and new moon. Those that occur during the intervening period are known as neap tides.

         It is in their adaptations for feeding, breathing and reproduction that the seashore and marine molluscs show their most important modifications, and it is to these three important functions that we shall have to refer frequently in order to understand the lives of the animals that live in the shells.

         Broadly speaking, all molluscs adopt one of three methods of feeding. Some are vegetarian, rasping mouthfuls of seaweed with their special toothed feeding ribbon, the radula. Others are carnivorous, using the radula first to bore through the shells of other molluscs and then to devour the soft bodies within. A very large number, however, exist entirely on the minute plankton that live suspended in the sea water, using specially modified gills to filter these organisms from the respiratory current of water that is constantly being drawn into and through the gill cavity.

         Gills of one kind or another are universally employed for extracting the necessary oxygen from the surrounding sea water. Essentially a gill is an organ in which considerable quantities of blood run in numerous tiny thin-walled blood-vessels all over the surface, so that blood and sea water are separated only by the thinnest layers of tissue. Oxygen can thus pass readily from water to blood, and waste carbon dioxide in the reverse direction. Usually a respiratory current of water is drawn into the gill cavity and passed over the gills, often being used as a food current as well, as previously mentioned. Respiratory currents are usually set up by the gills themselves, which are covered with minute hair-like processes capable of rhythmic beating so as to keep the water always flowing in one direction.

         In their methods of reproduction a majority of the molluscs adopt a system which is common to many marine and seashore animals. Male and female reproductive products are merely shed into the sea, usually with no form of preliminary mating between the sexes, and fertilisation of the eggs by the spermatozoa is a random process. There is usually, however, some mechanism to ensure that the majority of individuals of a particular species in the same area all spawn into the sea roughly simultaneously, so that there will at this time be a high concentration of reproductive products in the water, and in consequence the majority of eggs will be fertilised.

         From the eggs tiny larvae of microscopic size hatch out. These are generally quite unlike their parents either in structure or habits, and spend the first few weeks of their lives floating and drifting in the surface waters as members of the plankton. During the spring and summer, in fact, a considerable proportion of the plankton consists of the developing eggs and larvae of all kinds of marine creatures. Many of the eggs will provide food for other animals in the plankton before they have had an opportunity to hatch, and many of the larvae that do eventually hatch out will share the same fate.

         Eventually these larvae, after feeding hard and growing fast, change to the adult form and sink down on to the sea bed or on to the shore when the tide is in. This settling is of course quite haphazard, so that some will fall on sand, some on mud and some on rocks or stones. The great majority are doomed to die, for only those which settle on the right kind of ground and, if they are shore animals, in the right zone, will survive.

         This may seem a very wasteful method of reproduction and distribution, and certainly explains why marine creatures generally produce such enormous numbers of eggs. Yet it has considerable advantages. Since there are so many larvae, some are almost bound to settle on and occupy suitable vacant spots. So great is the competition for suitable space that such spots may be few and far between. At the same time overcrowding of the parental habitat is avoided.

         Not all molluscs, however, adopt this broadcast method of reproduction and dispersal. Quite a number produce egg capsules, each containing a quantity of eggs, and these are usually fixed to rocks or weeds, the young molluscs or mollusc larvae making their way out of these capsules after an initial period of development. A few are viviparous, the females retaining the eggs within their bodies until they have hatched out. The hazards in these two methods are much less than in the broadcast method, so fewer eggs are produced because a greater proportion of them will survive.

         Before beginning our detailed study of the shell life of the shore, it will be a considerable advantage to look at the shore seaweeds, because, as mentioned earlier, they are extremely valuable as indicators of the different shore zones and are therefore a great help in showing us where to look for various species.

         There are four main groups of seaweeds, or algae: the blue-green, green, red and brown. All the larger shore weeds belong to the last group, and are commonly referred to as wracks. Algae are not differentiated into roots, stems and leaves like other plants. The body of a wrack consists of numerous fronds, anchored to the rocks by means of a holdfast.

         At the extreme top of the shore, occupying a narrow zone beyond the reach of the neap tides, is the smallest of the wracks, channelled wrack (Pelvetia canaliculata). The whole plant is only a few centimetres long, and its name is derived from its narrow fronds, which are grooved or channelled along one side. Only for a few days each fortnight, during spring tides, does the sea reach these channelled-wrack plants, which must therefore have considerable capacity for resisting desiccation when exposed to the air.

         Just down-shore from the channelled-wrack zone is a somewhat wide zone occupied by flat wrack (Fucus spiralis), whose short flat fronds have a prominent mid-rib but no air bladders. The fronds are fairly short, but longer than those of the channelled wrack, and it covers the rocks much more densely. This flat-wrack zone extends some way below the neap tide high-water mark.

         We now come to a wide zone comprising the whole middle part of the shore, and here we find two wrack species sharing suitable rock surfaces, bladder wrack (Fucus vesiculosus) and knotted wrack (Ascophyllum nodosum), both with very long fronds up to sixty centimetres in length. The former is the familiar ‘pop-weed’, with its pairs of air bladders that can be popped lying at intervals along the flat fronds on either side of the prominent mid-rib. Knotted-wrack fronds are thin and round but often much longer than those of bladder wrack and carrying numerous small lateral fronds. At intervals there are single large air bladders much wider than the fronds.

         The air bladders serve to suspend the fronds vertically in the water when the tide covers these wracks, bringing them nearer the surface, where more sunlight penetrates. Although these two wracks occupy the same zone, on any shore one or other of them usually predominates. The reason for this is that bladder wrack, with its tougher fronds, is better able to survive heavy seas than knotted wrack. It is therefore more common on exposed beaches, knotted wrack occurring more under sheltered conditions, where for some reason bladder wrack does not appear to do so well. A rocky headland will sometimes have mainly bladder wrack on the exposed side and knotted wrack mainly on the sheltered side. When the two species do occur in equal abundance on the same shore they do not always mingle, but often occupy distinct parts of the general zone. In these circumstances knotted wrack sometimes occurs above bladder wrack, and sometimes below it. Why they should be separated in this way is not known.

         The lowest zone on the shore is occupied by serrated wrack (Fucus serratus), whose numerous flat fronds with their serrated edges form a dense slippery covering to the rocks on the lower part of the shore. Serrated wrack is easily distinguished from bladder wrack and knotted wrack because it lacks air bladders, and its fronds are much longer than those of flat wrack, which in any case would never be found so far down the shore.

         At the extreme low-water mark and extending into the shallow water beyond is the Laminaria zone, occupied by the great flat strap-like fronds of Laminaria digitata, or tangleweed.

         Both the fronds and the sturdy, much-branched holdfast provide attachment and shelter for a number  of molluscs and their eggs, which can often be found by searching among Laminaria plants torn from their moorings in stormy weather and cast up on the shore.

         Each wrack species has its own characteristic animal population, though many animals are found sheltering among the fronds of more than one species. On a well-populated shore the total animal populations of these wracks can reach astounding proportions, 40,000 individuals having been counted on one square yard of bladder wrack. Many of these were of course microscopic in size, but even so it is an astonishing figure, especially when one reflects that without the shelter provided by the plants, the majority of these animals could probably not survive on the shore. 
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