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         Mr Arthrobalanus


                 SIMON CARNELL


‘Mr’ Arthrobalanus


you’re an ill-formed monster


with eyes in your stomach, binocular eyes.


Distinctly deviant,


you’re an angel


dancing on the pinhead of yourself,


fishing for food with your feet.


Peered hard and long enough at,


you’re a grain containing


a strange new world.


From your squatter’s nutshell


the whole of creation


is unfolding, like a dropped into water


Japanese paper flower.
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Preface







The rocks between tide and tide were submarine gardens of a beauty that seemed often to be fabulous, and was positively delusive, since, if we delicately lifted the weed-curtains of a windless pool, though we might for a moment see its sides and floor paven with living blossoms, ivory-white, rosy-red, orange and amethyst, yet all that panoply would melt away, furled into the hollow rock, if we so much as dropped a pebble in to disturb the magic dream.


Edmund Gosse, Father and Son





In the summer, my brothers, sister and I lived on the beach at the bottom of our terraced street, foraging, poking about in rock pools, making sandcastles or stone dams, levering shells off rocks to find sea creatures: creatures for dreams and for nightmares. We were always barefoot and the soles of our feet soon hardened to the sharp impress of the acorn barnacle shells that covered every surface below the tide line, millions of white cones – little volcanoes we called them – all different sizes growing over and under and on each other, competing for space, on rocks, on the wooden breakwater, on shells and driftwood. Five heads pressed together, ten feet waving in the air, our bellies on the warm sand, we’d drop a rock or a shell covered in the white cones into a bucket of sea water and wait. First, a tiny hatch opened at the top of each cone. Then a few seconds later, long, feather-like fans unfurled through the hole and began snatching at the water, rhythmically, like a pulse or a heart beat, all together. If we could have made the cone house invisible we would have seen its bizarre inhabitant, a cream-coloured shrimp-like creature, upside down, glued to the rock by its head, fishing for plankton through the hole in its cone with its feathery feet.
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1 A Cross-section of the Acorn Barnacle








Barnacles take two principal shapes: the coned seashore barnacles and the stalked barnacles that cluster on driftwood. As a child I saw the stalked kind for the first time behind glass, not in an aquarium or a museum but in my grandfather’s wholesale food warehouse. His father had been a ship’s chandler on the east coast of Scotland, but the family business had moved south and was now supplying food to the restaurants and hotels of the south of England. The dimly lit, labyrinthine warehouse was another country: the smells of spices and oils, mountains of sugar and flour sacks, caves of bottled and tinned treasures, trapdoors, levers, pulleys and winches, a locked cold-room that poured out mist and in which hung the smoked carcasses of pigs.


We played hide-and-seek here. One day, seeking a new hiding place, steeling myself against imagined ghosts, I took the little back stairs that creaked up through a trapdoor into a dusty sunlit attic where the boxes of exotic foreign food were kept in jars in stacked boxes: bottled snails, frogs’ legs, okra and caviar. That day there was a case I hadn’t seen before. It was marked Perceves: twelve catering jars of pickled stalked barnacles from Portugal in a box. They looked like clawed fingers on the other side of the glass jar, one-inch prehistoric monsters with stalks the colour of glistening black elephant skins and a claw like the beak of a bird. I couldn’t imagine how anyone could want to eat such things or how they would do so. Snails were bad enough. It made my flesh creep. Why had God made such creatures; what were they for?





[image: ]

2 A Cross-section of the Stalked Barnacle (Anelasma: Ibla)








Thirty years later, a Portuguese waitress in a seafood restaurant overlooking a harbour wall in Viana do Castelo showed me how to deftly twist barnacle stalk from claw and pull out the slither of pink flesh hidden inside the black stalk. It tasted of the sea – mysterious, briny and a little gritty, like mussel flesh. I opened up the beak-like end on my plate, to see the little black creature inside, curled upside down, its feathered feet retracted. In the sea it would be dancing like its coned cousins, unfurled amongst plankton. Now my questions were different: how had it come to this strange shape? How had it come to be through unimaginable centuries of metamorphosis? How had it evolved?


By the time I ordered barnacles from the menu in Viana do Castelo, the bizarre creatures had become inseparable in my mind from Charles Darwin, for the great man, the author of one of the most groundbreaking books of all time, had also spent eight years collecting, dissecting, analysing and mapping barnacles. It was a passion – an obsession. It nearly killed him. But the final books, meticulously detailed, won him the Royal Society Medal in 1854 and established him as a scientist who had won his spurs. Without his barnacle spurs and barnacle contacts, On the Origin of Species by Natural Selection would have been very differently received.


The barnacle obsession which dominated all Darwin’s waking hours between 1846 and 1854 began with a discovery made on the Beagle voyage.


On a hot Chilean beach in January 1835 the twenty-four year-old Darwin picked up a conch shell covered in tiny holes, like lace, which he slipped into his pocket. Under the microscope in his Beagle cabin, with one of the holes illuminated by candlelight, he saw the squatter, the tiny cream-coloured curled creature that had dug the hole. What manner of beast was it? It looked for all the world like a barnacle, but Darwin knew that, according to the zoology text books, barnacles secrete their shelly homes; they don’t dig them. He teased out the creature from the base of the hole with a pin and then under the microscope examined its beautiful and complex anatomy. He checked the zoology books in the ship’s library just to be sure. It was indeed a barnacle anatomically, although there were unaccountable deviations from the barnacle’s archetypal norms. He didn’t know it at this point, but this barnacle, soon to be nicknamed Mr Arthrobalanus, would not be finished with him for a further twenty years. This was an encounter on a beach with a creature too small to see with the naked eye that would lead to eight years of meticulous dissection and observation of every known barnacle – fossil and living – in the world and to four published volumes with hundreds of pages of analysis.


Darwin was lucky. The barnacle he had found on the South American beach, with no cone-house or stalk, was an extremely rare form of burrowing barnacle. This squatter was highly unusual, an aberrant, because up until 1830 barnacles had been defined by the shape of their shell-houses not their soft bodies, and this one had no house of its own. For Darwin, anomalies like these raised all sorts of questions about the classification systems themselves. What makes a barnacle a barnacle? And when there is so much variation within a group like the barnacle – in terms of size, method of reproduction and life cycle – what common features hold the family together? His Chilean anomaly would help to explain barnacle evolution and adaptation.


Barnacles had colonised the shorelines, ships’ hulls and seabeds of the temperate world. They were ubiquitous. Yet they were as complex and unmapped as the Amazonian rainforest. No one had mapped the barnacle. Darwin would be the first to do so. It would be an evolutionary classification showing how, from a common ancestor, hundreds of different and spectacular barnacle adaptations had taken place over millions of years.


Darwin carried 1,529 species bottled in wine spirits back on the Beagle to London in 1836. Amongst these was a single bottle containing a dozen or so very rare minute South American barnacles, teased out from a conch shell and labelled Balanidae. He didn’t understand them yet, but he would come back to them later. The barnacle was unfinished business.


By 1844, when he was thirty-five, Darwin had formulated and sketched out his species theory in essay form – the incendiary ideas that would change human understanding of time and nature for ever. He had sealed this essay in an envelope, locked it away in a drawer in his study and put together a set of instructions to his wife on how to handle its publication in the event of his death. He now needed to flesh out the theory with evidence and careful rhetoric but, instead of doing this, he turned to the barnacle in the bottle on his study shelf – the riddle that needed to be unlocked. It would take him a month or so to solve it, he thought, and then he would complete and publish the species theory.


The baffling, ‘illformed’ creature he had found in the conch shell was the size of a pin, he remembered. It fitted barnacle body plans in some ways but was completely deviant in others. The more Darwin studied this creature, the more bizarre it appeared to be. How had it come to be this way? How did it fit into the barnacle order? Who were its near relatives?


Within days, Darwin realized that there was no way he could understand just how divergent his Chilean barnacle was until he had seen and mapped most if not all of the hundreds of varieties of barnacles clustered on rock pools, seabeds, driftwood and whale flanks around the world. He began to send for specimens, and once they began to arrive there was no going back; he was hooked. Two years later, his study piled high with barnacle specimens of all shapes and sizes labelled in pillboxes, he had committed himself to writing a definitive monograph. Slowly, he clawed his way back to the problem of the Chilean barnacle, now named Mr Arthrobalanus, via the microscopic examination of all the fossil and living barnacles in the world, nearly twenty years after the first encounter on the South American beach. From 1846 when he began, it took Darwin eight years to work out the riddle of Mr Arthrobalanus’s bizarre anatomy, years in which the species theory lay sealed in a drawer in his study – postponed. He was frustrated, confounded, but he couldn’t stop.


The story of Darwin’s barnacle work is also the story of how scientific discovery sometimes proceeds through indirection, for Darwin’s eight-year voyage into barnacle darkness – the last voyage he undertook before publishing On the Origin of Species by Natural Selection in 1859 – was a voyage driven by curiosity and obsession but also by an instinct for postponement. Darwin was no doubt hesitating by taking on the barnacles before he went to print with his bold species theory, but it was a particular kind of hesitation, not driven by fear, uncertainty or ambivalence, but by his realisation that the time was not yet ripe for publication of his theory and that he would need to prove himself as a systematizer if he was to be listened to when he did publish.


This passion to classify a commonplace sea creature was not as bizarre as it seems. In the 1830s and 40s invertebrates, particularly marine invertebrates, were at the centre of controversies in taxonomy, comparative anatomy and evolutionary speculation. If all species had evolved from common stocks as some believed, the earliest life forms would have been aquatic single-celled organisms. Thus, Jean-Baptiste Lamarck, the French evolutionist, had claimed in 1809 that invertebrates were the key to understanding how all higher forms had evolved. But the amount of variation within the invertebrate groups made them extremely difficult to classify. As the century progressed, however, and as advanced dredging techniques brought up more previously unclassified creatures from the seabed, microscopes and developing dissection equipment and techniques made it possible for naturalists to see sharper detail inside the bodies of preserved invertebrate specimens, and to record and compare their spectacular anatomies, lifecycles and modes of reproduction.


By the 1840s many naturalists, armed with increasingly powerful microscopes, had taken on particular marine invertebrate groups as classification challenges and opportunities to speculate on a range of conceptual problems in natural philosophy. T.H. Huxley, for instance, ship’s naturalist on the Rattlesnake, was working on crayfish, squid and jellyfish. Edward Forbes, lecturer in botany at King’s College, had finished his book on starfish and had moved on to ‘naked eyed’ medusae. In the mid 1840s marine invertebrates became critical to debates about sex when a Scandinavian naturalist called Japetus Steenstrup published a controversial study of the reproductive modes of marine invertebrates, showing how extensive multiple-generational asexual reproduction was in nature, particularly under the sea. Sexual reproduction no longer appeared to be nature’s dominant method, now that sea creatures were recorded as reproducing every which way: splitting, budding and self-fertilising.


Barnacles were especially challenging to marine naturalists at this time. In the 1830s an army surgeon called John Vaughan Thompson had showed that adult barnacles develop from fee-swimming young and consequently were most like crustacea, not molluscs which they had previously been thought to be. Barnacles were now officially misplaced and misunderstood, their place in nature undetermined. But by 1846 when Darwin took out his Chilean barnacle once again, the barnacles were still unclaimed as a classification project. No naturalist had taken on the whole group. No one knew – yet – how difficult the task would be.


Barnacles may have driven Darwin mad, given him nightmares, wrecked his health and his patience, but they were the perfect problem. Barnacles are small. Darwin was astute enough to know this had considerable advantages for him as a systematise. Specimens would travel around the world on mail carriages and trains in small glass jars or in pill boxes. They would come to him, posted by an army of collectors, friends, missionaries, friends, naturalists, mineralogists and shell collectors, to his house in Kent. Barnacles cluster on shorelines, they are ubiquitous and easy to collect and preserve. When he had a full collection of specimens, they would be small enough to lay out on a large table in his study so that he could map their diversification from one of the ancient fossil specimens, moving the specimens around to make the continuously branching patterns of a family tree that told an evolutionary story. The perfect puzzle for a speculative man.


The barnacle project would bring Darwin into intimate global correspondence with a community of naturalists, comparative anatomists and zoologists working on similar philosophical problems. He was not a lone genius working in isolation. Through letters and specimen exchanges delivered by an increasingly sophisticated postal system, he worked through his classification and natural philosophical problems in relentless dialogue with hundreds of correspondents, forging ever more nuanced questions and propositions to be answered. In return he was cross-questioned, consulted, challenged and congratulated. By the time he had finished the barnacles, Darwin was at the centre of an intricate web. Each of the thousands of letters he wrote in the barnacle years created another delicate skein in that web, made possible by postal and railway networks stretching out from Kent to numerous European cities and beyond that to Australia, America, and Africa. When he later came to write On the Origin of Species by Natural Selection the existence of that web helped to determine the reception of his spectacular and controversial idea. Even those who denounced his theory could not dismiss Darwin as a mere speculator. He was a man who had classified the barnacles, won his spurs, been awarded the Royal Society medal. He was a man of authority and a man with important contacts and supporters.


This book is a reconstruction of Darwin’s barnacle voyage pieced together using the thousands of letters he wrote during those years, the books he read, the philosophical questions he formulated for himself and others, and the conversations he had with other zoologists working on similar problems.


Between 1846 and 1854, whilst Darwin remained glued to his microscope, mapping barnacle body parts, all around him the world was changing: his own family swelled and grew from four children to eight; one child – his favourite, Annie – died from a mysterious illness; and beyond his own fine house in Kent the political map of Europe shifted and mutated through waves of revolution. Another intellectual and philosophical revolution was waiting in the wings during these years, already formulated in embryonic form as an essay in Darwin’s study drawers: the publication of the On the Origin of Species by Natural Selection. But before he turned his mind to the species book, Darwin had to finish his barnacles.


Darwin’s encounter with the barnacle began on a Chilean beach in 1835 but his fascination with marine zoology began in Edinburgh in 1825, a fascination shaped and nurtured by conversations with a Scottish doctor and sea sponge expert, Robert Grant, who taught the sixteen-year-old Darwin to dissect sea creatures on the shoreline of the Firth of Forth. He captured Darwin’s young imagination, planting philosophical questions about sea creatures and the origins of life that would germinate much later. 

















1


The Sponge Doctor







Were this world an endless plain, and by sailing eastward we could for ever reach new distances, and discover sights more sweet and strange than any Cyclades or Islands of King Solomon, then there were promise in the voyage. But in pursuit of those far mysteries we dream of, or in tormented chase of that demon phantom that, some time or other, swims before all human hearts; while chasing such over this round globe, they either lead us on in barren mazes or midway leave us whelmed.


Herman Melville, Moby Dick (1851)





January 1822. Leith, the harbour town of Edinburgh. The weather is so mild that lupins and sweet williams bloom in Edinburgh gardens. From the elegant buildings of old Edinburgh up on the hill crowds of city dwellers follow a black cart carrying two prisoners through open fields down the elegant old Roman road, Leith Walk, to the sands of the harbour town, where gallows have been erected at low tide at the foot of Constitution Street. The cart carries Peter Heaman, from Sweden, and Francois Gautiez, a Frenchman, who had killed their ship’s captain and escaped with the cargo of Spanish gold, only to be caught by excise officers in the act of sharing out their gold coins with pint pots on a remote Scottish island. They have been sentenced to death by the High Court of the Admiralty. At the back of the cart, Heaman bows and performs to the crowd, but Gautiez sits silently, hands folded. As the cart turns on to the sands, he looks up to see for a moment the audience that has gathered on the seashore in the January sunshine to watch him die.


Here, on the seashore, crowds from the city join workers from the soap, glass, candle and sailmaking industries of Leith itself, like three great rivers converging. From the west, along the coastal paths, stroll whalers and fishermen and women from the neighbouring fishing village of Newhaven, the women dressed in their distinctive bonnets and striped costumes. From the east stride fishermen from Portobello and those who work in the salt and mining industries of Prestonpans. Children pull mussels off the black rocks underfoot. Seagulls scream. Out in the Firth of Forth, the oyster men fill their boats with paying tourists to provide the best view of all, a ringside seat from the ocean itself.1


Just before midday the church choir begins to sing the Fifty-First Psalm, voices struggling against the sound of wind and tide:








Purge me with hyssop, and I shall be clean


Wash me, and I shall be whiter than snow.


… Then shalt thou be pleased with the sacrifices of righteousness,


With burnt offering and whole burnt offering


Then shall they offer bullocks upon thine altar.











The two men shake hands and step forward on to the wooden platform. They have rehearsed this step in their dreams. Arms tied behind their backs they fix their gaze upon the horizon, beyond the grimacing, jeering faces of the crowd, whilst the executioner, Thomas Williams, places a rope around each of their necks and black cloth bags over their heads. The light on the sea is still visible through the thickly woven black cloth as they listen for the sound of the lever moving inexorably into its wooden groove to release the platform beneath their feet. The floor drops away. Bodies spin and jerk in the air like deranged puppets hoisted above their wooden stage. The crowd cheers, throwing paper balls at the twisting bodies like confetti. Startled seagulls scream in the wake of the oyster boats.


Later that afternoon, when the crowds have dispersed and oyster catchers have returned to the winter beach, two porters from the Medical Faculty of the University will cut down the bodies and place them back on the cart. There will be no crowds this time to watch the cart carry the bodies back up the hill, nor to watch the porters carry the corpses through the doors of the Surgeons’ Hall and on to the black marble tables of the dissection rooms. Most of the bodies of criminals hanged in Scotland are brought here to the Medical Faculty housed in the elegant and leafy Surgeons’ Square. Corpses are few and far between for Dr Munro and his medical students – a double public execution a rare event. In his dissection theatre, Dr Munro, dressed in a bloodied white apron, and waving a scalpel, will make these pickled bodies last for several weeks, lecturing to a steeply tiered audience of students whilst a paid demonstrator teases out delicate nerves and sinews or saws through limbs.


With cadavers in high demand and in short supply, Edinburgh and its medical schools have become the centre of bodysnatching. Town councils struggle to find funds to build watchtowers and high walls with railings around local graveyards to deter bodysnatchers, but market forces prevail. Bodies fetch money. In Edinburgh, Merryless, Spune and Mowatt, a well-known group of body-buyers, barter openly for the bodies of the recently deceased at the doors of tenement blocks.2


Surgeons’ Square, Edinburgh. Midnight. Medical school porters patrol the Old Surgeons’ Hall, where the stiffening bodies of the pirates lie in an ante-room of the dissection theatre. Otherwise, the square is empty apart from a stray cat or two hunting in the bushes around the lawns; but in an upper window in Dr Barclay’s Anatomy School next door, a light flickers. Inside, a well-dressed man in his late twenties, well known to the porters, works alone late into the night, surrounded by human body parts arranged on tables and notes and drawings scattered around the room. The air is thick with the smell of alcohol preservative. Robert Grant is wiry and slight in build, but even at this time of night he is neatly dressed and cleanshaven. He has a high forehead and, despite his youth, he is already balding. He prefers to work at night and, when the anatomy rooms are empty, he often works all night. It is always the way with him. The University porters tidy the room around him before the morning’s classes begin. Tomorrow, after his sleepless night, he will join the students to watch the dissection of the pirates.


There is no light in the dissecting room apart from a circle of candles arranged around a watch glass. The lens of Grant’s microscope is focused on the watch glass. Inside, lying inert in seawater on the bottom of the glass, there is a small brightly coloured organism, covered with holes. It is a sea sponge – Spongia compressa – retrieved today from the dredging nets of the Newhaven fishermen and passed on to Grant. The fishermen are careful to keep the brightly coloured but inedible sea sponges for the Doctor, to tease them out of their nets and throw them into a bucket of seawater. Dr Grant pays well – more than the farmers who buy barrel-loads of discarded fish parts to use as manure; but the Doctor is particular about the body parts he will buy.
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3 Robert Grant








Now Grant peers closely into his watch glass, his body taut and still, for twenty minutes at a time, breaking only to stretch his back and blink his eyes before he returns to the watch. Long periods of time pass like this, in which nothing appears to be moving inside the glass jar or outside in the room itself, except the shadows thrown on the wall by flickering candles.




*





Tall, clever and cynical, with a sharp tongue and a dry sense of humour, Robert Grant was passionate about sea sponges. The seventh of fourteen children, he had grown up in Edinburgh on the shores of the Firth of Forth, one of the richest marine habitats of the world, especially in sea sponges. He had spent much of his childhood with his parents or private tutor on the beach at Leith, watching the horse races on the sands, or sketching the whaling boats moored in Leith harbour or the oyster boats at Newhaven. Leith races were a particular pleasure: horses galloping the sand racecourse of two miles, Punch and Judy shows, swing-boats, clowns and fortune-tellers.3 Robert was the child who collected seashells while his brothers wrestled on the sand. He carried them home to arrange them on his mantelpiece amongst his favourite geometry and Greek schoolbooks.


Whilst his brothers went into the army and into the East India Company, Robert signed up for the literature classes of Edinburgh University in 1808, when he was just fifteen; but it was the medical and anatomy classes that held his attention, and soon he had determined to train as a doctor, compelled by the opportunity to study anatomy rather than by any particular desire to heal the sick. The Medical Faculty gave him training in dissection and surgery, but cadavers were scarce; so in order to develop his dissection skills further he joined the Infirmary of Edinburgh as a pupil at the age of seventeen. He signed up as a member of several student societies, where he read research papers and argued with other ambitious young men about the philosophy of human and animal anatomy, the design and structure of bodies and the age of the Earth.


These were exciting times. Fossil and geological discoveries gathered in caves and quarries around the world, and the remains of oyster beds found at the tops of mountains were forcing geologists and comparative anatomists to speculate on the age of the Earth and how it had come to be. This was an age of speculation. There were extraordinary theories abroad that were challenging religious scholarship, and the sea seemed to hold the answer to so many questions. If the Earth had started out as a ball of water, as some argued, the first life forms would have been aquatic. If, as a few others supposed, species had evolved, mutated, over millions of years of unimaginable time, these primitive aquatic creatures were ancestors. Evolutionary riddles were to be pursued in the dark crevices of rock pools and on the seabed.


As President of two reputable student societies,4 Grant attracted the patronage of the professors of science from his first enrolments in classes. One of these was Robert Jameson, Professor of Natural History, an expert in comparative anatomy and geology, a natural philosopher and one of the most influential men in the University. In 1813 the famous fifty-two-year-old Jameson was formulating a new essay by the French comparative anatomist, Baron Georges Cuvier, An Essay on the Theory of the Earth. Like Cuvier and other palaeontologists, Professor Jameson was formulating a theory about the processes that had shaped the Earth since its beginnings. There were many different theories being contested in the universities of Europe, but Jameson was a Neptunist, a follower of the ideas of Abraham Gottlob Werner, a German mineralogist who argued that the earth had begun as a ball of water, a universal ocean, and that all that was now solid on the earth had gradually settled like sediment from that primal water. But Jameson was also interested in other ideas and evidence from Germany and from France in particular.


Throughout Europe natural philosophers were using every fragment of evidence they had collected and labelled – fossils, rock samples, information about plant and animal distribution, anatomical knowledge – to speculate and hypothesize about the beginnings of time. If Jameson and others like him were right and the earth had started out as a ball of water, how had life begun? What were the first creatures on the planet? Why were there shells and the bones of enormous sea creatures to be found thousands of miles inland and at the tops of mountain ranges? Professor Jameson took Grant and his other students into his museum filled with shells, fossils and bones and to the hills around Edinburgh to speculate upon their formation. He translated the new French and German ideas, summarized them in his lectures, and his students debated them noisily in their societies.5


By his late teens Grant’s studies were directed almost exclusively to comparative anatomy. Like other men of science in Europe he was searching for common patterns in the bodies of animals, patterns of similarity between very diverse species, because these would reveal the essential laws of nature and the origins of life. In preparing for his dissertation in 1813 on the circulation of blood in the foetus, Grant discovered a new book in the University library that opened his mind to new possibilities about the origins of living forms. It was called Zoonomia, or the Laws of Organic Life (1794–6) and its author was Erasmus Darwin, an English doctor, poet, inventor and naturalist. By the time Robert Grant read this book in 1813, Erasmus Darwin was dead but his son, Robert, had several children with burgeoning scientific interests including a four-year-old boy, Charles Darwin, already an avid collector of pebbles and plants.


Zoonomia came in two volumes, ran to 586 pages and weighed four pounds. But of all those pages it was the fifty-five-page chapter on generation that excited Grant the most, for in it Erasmus Darwin argued that every living organism on the Earth had descended from one common ancestor, a microscopic aquatic filament, and that from this beginning of life all other forms had transmuted and diverged to form all the variety of forms now present on the Earth: ‘In some this filament in its advance to maturity has acquired hands and fingers, with a fine sense of touch, as in mankind. In others it has acquired claws or talons, as in tygers and eagles. In others, toes with an intervening web, or membrane, as in seals and geese.’6 Erasmus Darwin, who had postponed publishing his ideas about the development of species for twenty years, fearful of the consequences, was tentative in his conclusions, even hesitant, carefully honing his ideas into rhetorical questions:




Would it be too bold to imagine, that in the great length of time since the earth began to exist, perhaps millions of ages before the commencement of the history of mankind, would it be too bold to imagine, that all warm-blooded animals had arisen from one living filament, which THE GREAT FIRST CAUSE endowed with animality, with the power of acquiring new parts, attended with new propensities, directed by irritations, sensations, volitions, and associations; and thus possessing the faculty of continuing to improve by its own inherent activity, and of delivering down these improvements by generation to its posterity, world without end!7





The nature that Erasmus Darwin described was entirely self-sufficient, self-regulating and self-generating; all of its changes could be explained without reference to God and it was still changing, mutating, improving. The word – the dangerous word – was ‘transmutation’. The world was still in its infancy, he argued, and the patterns of structure that Grant had seen in animal bodies were, according to Erasmus, the result of common parentage; but when Grant enthused about the brilliance of Zoonomia to fellow students and teachers, they either dismissed the book as mere speculation or warned him against the blasphemous ideas that it contained. It was a book by a poet for poets, others said – those with a vivid imagination. Who else could believe that man had grown from primitive aquatic filaments? The man was an inventor of ideas not a researcher, nor an anatomist, nor a dissector. Where was his evidence?8


Grant graduated as a doctor in 1814. His father, a solicitor, had died in 1808 when Grant was fifteen years old, unusually dividing up the family fortune in his will equally between the surviving children. Grant was now financially independent, but his money would not finance intellectual independence for more than a few years; so his professors encouraged him to go abroad – Germany and France were the places to go with the questions about anatomical patterns that pressed him. Paris was the centre of comparative anatomy and in 1815, at the end of the Napoleonic Wars, the year after Grant graduated, the great city was accessible again. The seventh son to leave home, Grant’s departure caused few worries to his family. His health was good, his professors encouraging, family funds available.


Grant arrived in Paris at the beginning of the winter of 1815–16 when he was twenty-two. The war was over but the city, with its wide boulevards and green parks, was still full of men in uniform: Prussian victors swaggered about the city, boastful and ebullient, filling the nightclubs and dance halls; the British soldiers were more sober and disciplined; even Scottish soldiers in kilts were to be seen on street corners buying lemonade from the street sellers. Grant was one of only a few British medical students in the city, but they lodged together and met in cafés, comparing notes, gossiping about the charismatic and argumentative French professors.


There were many more corpses for dissection in Paris than in Edinburgh. Reforms to medical practice, research and hospital management in the wake of the French Revolution had made Paris the heart of the new medicine, characterized by systematic close observation of human anatomy. The vast Parisian hospitals, no longer in the hands of the Church but in the hands of the republic, had become places of research and teaching and the new generation of doctors was being trained to spend hours sawing, cutting, looking, describing the insides of bodies in order to determine the structure and patterns of disease, only visible beneath the skin. Thirty thousand people a year were treated in the hospitals of Paris and of those who died four fifths were dissected. Body parts on marble slabs, anatomic diagrams on chalk boards, maps of disease, autopsies, microscopes – like a detective, the medical student was trained to watch, listen and record and to trust the evidence of his senses, particularly his eyes, above the authority and abstract, untested theory of old medical textbooks.9


Grant spent his first winter studying comparative anatomy in the Musée d’Histoire Naturelle at the Jardin des Plantes, attending lectures by the most famous French comparative anatomists of his day and improving his French so that he could follow their arguments more closely. Carrying letters of recommendation from Professor Jameson, he was immediately admitted into the salons of three French professors: Baron Georges Cuvier, Geoffroy St Hilaire and the elderly Jean-Baptiste Lamarck, Professors of Comparative Anatomy and Zoology at the Jardin des Plantes. Like Grant and Jameson, all three French professors were gathering detailed information about human and animal anatomy. They were trying to understand why there were structural and functional similarities between legs, fins and wings, for instance. Cuvier taught that species were fixed and that any observable similarities between organisms belonging to different zoological families – or embranchements, as he called them – were explained by their similar functions. Geoffroy, on the other hand, believed in structural relationships that revealed blood relationships across the various groups. He was convinced that there was a unity of type and that natural laws could explain the connected body parts of humans and other animals right across the spectrum of creation, but he was not much concerned with transmutation as a way of explaining these common structures.


There was a transmutationist in Paris, however. Lamarck, Professor of Worms and Invertebrates in Paris, was in his seventies in 1815 when Grant arrived and was just completing his seven-volume work Histoire Naturelle des Animaux sans Vertèbres, Like Erasmus Darwin before him, he believed that the structural similarities between different animals were due to the development of different species from a common ancestor; and that this common ancestor was not a man called Adam, but a primitive marine creature that had appeared through a kind of spontaneous generation. These were controversial ideas because they implicitly questioned the centrality of God in the creation of the Earth, implying that humankind had evolved from a primitive creature and therefore had not been made in God’s image. In addition, for these theories to be true, the Earth would have to be hundreds of millions of years old, much older than biblical history allowed. But Lamarck was not setting out to topple the Church or the authority of the Bible – these things were far from his mind. He was looking for a key to nature’s riddles and secrets. It was a simple hypothesis: if life started in water and single-celled marine organisms were the first life forms, then, as the ‘parents’ of all living things, marine invertebrates were the key to understanding the complicated biological processes of all ‘higher’ animals.10


Grant, already seeing nature and transmutation through Erasmus Darwin’s eyes, gravitated towards the Lamarck transmutationism, staying in Paris long enough to improve his French, study the contents of the natural history museum and its rich sea-sponge collection of over a hundred different species, and pick up the latest radical philosophical theories shaping zoological interpretation. He read voraciously in Greek, French, German and Italian. The writings of Geoffroy and Lamarck in particular confirmed his belief that marine invertebrates were the key to understanding the origins of life. In this climate of philosophical speculation underpinned by rigorous scientific experiment and observation, Grant determined to find a small corner of the natural world that he could make the subject of his own research, an unknown territory to map. In this way he could work through some of these philosophical problems for himself.


Of all the marine invertebrates discussed in the salons and lecture theatres of Paris, the sea sponge, an aquatic organism full of holes, gave comparative anatomists perhaps the most trouble. The discovery of fossil sponges suggested that this creature was one of the most ancient organisms on the planet, but what kind of creature was it – animal or vegetable? If animal life was to be measured in terms of sensation, movement and the existence of a stomach, then the sea sponge appeared to have few discernible signs of such things – few discernible signs of anything. In fact it was so immobile and apparently insensate that many zoologists until the 1820s had categorized it as a plant. Under a stick a sea mouse would roll, a cuttlefish squirt, a sea anemone retract its tentacles; but prod, poke or pierce a sea sponge and nothing happened. Calm, nerveless and permanently attached to rocks on the seabed, they had been studied by few people. Taken out of the water they quickly died, their prismatic vibrant colours faded. They were an enigma.


The sea sponge was to be Grant’s unknown continent. With a clear set of philosophical problems in mind he set off for southern Europe to collect new specimens and to visit as many European marine invertebrate specialists, libraries and natural history collections as he could before his inheritance ran out. These questions took him to Rome, Florence, Pisa, Padua and Pavia, not for paintings or ruins but for books and articles in French, German and Italian – books on marine invertebrates and now sea sponges in particular. He collected and dissected Mediterranean sea sponges on the seashores of Leghorn, Genoa and Venice. He read all the journal articles and books on marine invertebrates in French and German he could find. He took copious notes on the books he read and the creatures he dissected. He asked to speak to marine invertebrate specialists in every city he visited and he found them. He spent eighteen months in Germany, then travelled through Prague, Munich, Switzerland, back down to the south of France and the University of Montpellier. In 1820 he returned to Paris, then visited the natural history and anatomy collections in London, arriving back in Edinburgh by the end of the year with boxes of notebooks, specimens and papers. He was careful with his emerging conclusions, however – careful not to give away his ideas to others.11


Grant’s actions from 1820, on his return to Edinburgh, are those of an obsessively driven and secretive man, determined to prove a theory, and aware that his time was running out. His inheritance was diminishing and soon he would cease to be a man of science with independent means. Once back in Edinburgh he prepared himself for earning a living as a doctor and as a part-time lecturer in comparative anatomy. He enrolled in Dr Barclay’s private anatomy school in 1821, which had the best supply of corpses in Edinburgh, and for two years he was seldom away from the dissection rooms until a friend in 1823 give him the use of his high-walled house on the beach in Prestonpans, a village to the east of Edinburgh, where he could conduct his research in complete privacy.


Dr Barclay’s anatomical theories were a long way from the exciting ideas Grant had heard in Paris in conversations with Geoffroy and Lamarck. Barclay, a former clergyman, had set himself against these materialist French ideas. He deplored ‘the overweening conceit of the sceptic’, and for him those who spoke of ‘established laws’ were bigots. His own published work was a determined attack on all mechanistic explanations of life. ‘Those physiologists who are inclined to favour materialism have never attempted to explain how the first parents of the different species of animals and plants might have been formed,’ he complained in 1822.12 Barclay did not suspect that he had a materialist interloper in his dissecting rooms, or that the beautiful sea sponges stored in Grant’s jars were being used as the foundation for a materialist philosophy of nature. He was so impressed with his apprentice’s knowledge that in 1824 he asked Grant to give the invertebrate lectures for the comparative anatomy series he had been asked to deliver at the University. During the summer, Grant used the income from these lectures to fund further sponge-collecting expeditions around the coasts and caves of Scotland and Ireland.


The seven sea-sponge essays that Grant finally published in 1825–7 tell a tale of obsession – not the obsession of the collector, determined to add more and more rare specimens to his collection, but that of a natural philosopher. He wanted to understand the complex anatomy of the sea sponge in order to form a cornerstone for a daring philosophy of nature, based on the premise that the sea sponge was an almost unchanged descendant of the very first living forms on Earth. The sea sponge would be the first proof of a philosophy of transmutation, providing a lineage from which higher forms had emerged. So he dissected sea sponges by night, winter night after winter night, for almost the entire five-year period between his return from Europe and his first published sponge essay in 1825. Adult and embryo human body parts by day; adult and larval sponge body parts by night.


Grant’s winter residence, Walford House, a large house with a high-walled garden built on the edge of the shore of Prestonpans, was rented from a friend in Dalkeith who used it for his family summer holidays. Prestonpans was established in the twelfth century for the production of salt from water dredged from the Firth and boiled in enormous salt pans. In the eighteenth century, at the Battle of Prestonpans, Highland Jacobite soldiers, carrying scythes and eight-foot-long claymores, massacred hundreds of English soldiers at dawn, mowing them down, and severing limb from limb. The ground was strewn with legs, arms, hands, noses, and mutilated body parts, the ground soaked with gore. By the nineteenth century, however, Prestonpans was a picturesque tourist attraction, offering newly fashionable bathing machines to the summer tourists who rented the large sea-front houses. Surrounded by a high wall and opening on one side through a narrow wooden door, which led down four steep steps directly on to the black rocks and sand, Walford House was the perfect place for Grant to house and dissect his sea sponges through the winter months.


Prestonpans Bay was especially rich in sea sponges. If the Firth was full of sea sponges, the bay, only a matter of feet from Grant’s living room, through the garden wall and down the narrow steps on to the rocks, was uniquely structured to gather them, as Grant himself described: ‘In Prestonpans Bay, the tide has excavated, in many places, the beds of soft slate-clay from beneath the outgoings of the sand-stone strata, and has thus formed innumerable small caves that are sheltered from the direct force of the waves, by lofty ridges of trap-rocks extending to a great distance from the shore.’13


In the spring of 1825 Grant was ready to unveil the results of his five-year investigations. He moved back to Edinburgh. First he decided to test some of the basic premises of his philosophy on the members of the Wernerian Natural History Society, run by Professor Jameson. He turned up to give his very first paper to the Society on 2 April 1825 with several buckets of dead cuttlefish recently dredged from the Firth of Forth: Loligo sagittata. Cuvier had argued that no invertebrates had a pancreas; Grant opened up the stomach of one of his Firth cuttlefish and revealed to his audience that what had been thought to be the creature’s ovarium was in fact a pancreas. Then he opened another and another, male and female, until the room was filled with the smells and discarded body parts of warm dead cephalopods. There could be no doubt. This proved, he claimed, that the pancreas was to be found much lower in the scale of animals than had previously been believed. There was a pattern to be found running through the entire animal kingdom: humans had pancreases; so had cuttlefish. A few weeks later he was back with buckets of gastropods and sea slugs. These had a pancreas too. Grant was using cuttlefish and sea slugs to call Cuvier’s influential map of nature, fixed and divided into absolute embranchements, into question.


The Society presentations had been generally uncontroversial, but no one yet realized where Grant’s observations about marine invertebrates were leading. He was now prepared to unveil the conclusions he had reached about the ancient, inert, borderline sea sponge. He began to publish his research in serial essay form in 1825 in the journal run by Professor Jameson, the Edinburgh Philosophical Journal, which was superseded halfway through the sponge series by the Edinburgh New Philosophical Journal. Effectively Grant’s seven essays formed a small book, but instead of publishing it in one volume, Grant controlled the stages of his reader’s understanding of his work, allowing people time to fully absorb each of the premises from which he would draw his radical conclusions. Each article concluded with the words ‘To be continued’.


His very first published essay began: ‘Sponges are aquatic productions’ – a strange phrase. Stating the obvious, perhaps; but with these words Grant implied, subtly and gently, that the sponge had been produced not by God but by its aquatic environment over eons of time. He was careful with his words, taking his time, careful to imply philosophical conclusions but not to state them bluntly. He built up his seven-part philosophy slowly, layer by layer, premise by premise, taking the reader deep inside the body of the sea sponge with all its mysterious holes and catacombs, to reveal its secrets.


During his years in the libraries of Europe, Grant had read the works of all the eighteenth- and nineteenth-century marine zoologists who had specialized in sea sponges or polyps. His essays are filled with their lyrical European names: Zeller, Lamouroux, Gmelin, Peyssonel, Ellis, Montagu, Pallas, Guettard, Jussieu, Blumenbach, Lichtenstein, Schweigger and Marsigli; but he also returned to ancient knowledge and read Aristotle’s work on sea sponges in the original Greek. Aristotle, the natural historian of ancient Greece, was also a specialist in sea sponges, recording, for instance, that the helmet of Achilles had been lined with dried sea sponge. Grant discovered, in returning to this ancient work, that Aristotle, dissecting sea sponges without a microscope on the shores of the Adriatic in 300 BC, had been closer to these creatures than the eminent nineteenth-century professors. He – Robert Grant – would walk in Aristotle’s footsteps, not on the shores of Lycia but on the windblown shores of the east of Scotland: ‘It is pleasing to observe, that our forefathers, at such a remote period, were occupied, like ourselves, among the rocks of the sea shore, experimenting on this humble and apparently insignificant being.’14


Like Aristotle, Grant had come to understand the inner workings of sponges by patient observation and dissection. Like Aristotle, he wanted to know whether they were animals or vegetables or both; how its body worked and how the laws that governed its digestion and reproduction. No one had looked hard enough, watched for long enough – no one, that is, since Aristotle, Grant wrote:




But the philosophy of the sponge, the immutable foundations on which scientific discriminations of the species ought to rest, the minute investigation of the mechanism, the composition, and the uses of all the parts of the animal, and of the extraordinary phenomenon it exhibits in the living state, – its mode of growth, – its kind of food, – its habits and diseases, – the means of cultivating an animal, which has so long rendered important services to mankind, – its mode of propagating the species, and extending them over the globe, and the great purposes which it is destined to fulfil in the universe, have remained where Aristotle left them, or rather, in this branch of study, mankind have gone backward ever since his time.15





One of the primary mysteries of the sponge – whether it was an animal or a vegetable – Grant would have to determine for himself, reaching a conclusion where scores of other naturalists had failed to do so. To establish that it was an animal, Grant had to prove three things: that it was sensitive, that it could move independently and that it had a stomach and anus for digestion. His experiments began with an attempt to discover the purpose of the holes that covered the sea sponge’s body: were these the elementary forms of a digestive system? Some experts thought that these holes were made by other parasitic creatures burrowing into the soft flesh. Other zoologists believed that sponges were vegetables and therefore argued that the holes were like the pores on the surfaces of leaves, holes through which the vegetable absorbed water. Grant knew that the only way to settle this matter once and for all was to keep watch – to watch the holes of the sponge night and day under a microscope.


Discovering that the single, intense light of a candle enabled him to observed more effectively than the diffuse light of day, he soon developed a habit of entirely nocturnal research at Prestonpans. He made his first major breakthrough some weeks after he began this watch, alone in the middle of the night, with only the sounds of the waves and an occasional lone gull to break the silence:




On moving the watch-glass, so as to bring one of the apertures on the side of the sponge fully into view, I beheld, for the first time, the splendid spectacle of this living fountain vomiting forth, from a circular cavity, an impetuous torrent of liquid matter, and hurling along, in rapid succession, opaque masses, which it strewed everywhere around. The beauty and novelty of such a scene in the animal kingdom, long arrested my attention, but, after twenty-five minutes of constant observation, I was obliged to withdraw my eye from fatigue, without having seen the torrent for one instance change its direction, or diminish, in the slightest degree, the rapidity of its course. I continued to watch the same orifice, at short intervals, for five hours … but still the stream rolled on with constant and equal velocity.16





‘Vomit’ hurt and ‘strew’ are peculiarly violent words for an animal known for its silent, stubborn stillness; however, Grant soon came to see that he was not watching vomiting but excretion. He was the first to observe the excretion of the sea sponge at close range and it was for him a splendid spectacle, because it had been so long awaited and because it showed evidence of digestion. This animal can indeed excrete for five hours continuously through a single hole and, now that he had witnessed this spectacle of excretion with his own eyes, Grant could confidently call this hole a ‘fecal orifice’. His revelation occurred in the middle of a November night with no one to share it. He had discovered the anus of the sea sponge – or rather he had discovered that sea sponges are covered with anuses; and where there is an anus there is a stomach. He was putting together incontrovertible evidence that the sponge had animal characteristics.


The next question for Grant was about the strength of the current of the ‘fecal fountains’. For several nights he experimented with blocking the anal orifices of the sponges with a variety of domestic objects to determine the strength of the current: pieces of chalk, cork, dry paper, soft bread, unburnt black coal – almost anything to hand. He recorded all the experiments in detail in his notebooks. Only a drop of mercury was heavy enough to block the stream. So Grant concluded that, whilst some of the holes on the body of the sea sponge are ‘fecal orifices’, the others are ‘pores’ used for ingesting food, like mouths. The holes that lead into the labyrinthine passages of the sponge afford a constant passage of liquids: food passing in and opaque fecal liquids passing out. Aristotle had known this too; this was where being able to read Aristotle’s original Greek text was important for Grant, for he could show that the words Aristotle used meant ‘pore’ and ‘orifice’.17


Grant, however, was not so sure that it was definitively an animal. He had a hunch that it was an intermediate form, a link between the animal and vegetable kingdoms. For the final proof of its animal status, Grant had to prove that the sponge was sensitive, another important area of dispute amongst zoologists. So Grant set to work; over the nights of three winters he systematically tortured the sea sponges in his collection in Prestonpans in an inventive series of ways, but failed to find any evidence of sensitivity: ‘I have plunged portions of the branched and sessile sponges alive into acids, alcohol and ammonia, in order to excite their bodies to some kind of visible contractile motions, but have not produced, by these powerful agents, any more effect upon the living specimens, than upon those which had long been dead.’18


The third area of investigation was the question of voluntary movement: animals move independently; plants don’t. In his long nocturnal vigils in late autumn, Grant watched a sea sponge excrete eggs – or ova – through its holes, and under his microscope he saw to his amazement that the eggs seemed to be moving by themselves. Under a more powerful lens he was able to see that these eggs were covered in small hairs (cilia), which propelled them along, away from the parent sponge. The parent sponges might have been stubbornly inert then, apparently insensate, but the young ones moved like things possessed, gyrating and twisting and wriggling together, propelling themselves away from their parents. Grant was sure there was an evolutionary reason for this: the propagation of the species depended upon the spontaneous motion of the young, their ability to reach new breeding grounds and disperse the species. The enigmatic and peculiar sponge was perfectly adapted, then, to survival in the deep sea – so perfectly that it had not needed to evolve any further, given that its aquatic conditions had remained relatively stable: ‘This animal … seems eminently calculated for an extensive distribution, from the remarkable simplicity of its structure, and the few elements required for its subsistence.’19


By 1826 Grant was claiming that his evidence proved that the sea sponge, which had changed relatively little since prehistoric times, was indeed an animal but one that was so close to the frontier between animal and vegetable kingdoms as to be virtually on it. By comparing sponge ova and those of other simple living organisms with the ova of the algae, he argued that there was a common monadic base for plants and animals. They had similar components. Somewhere in their ancestry there had been a meeting point.20 Grant had been able to reach these conclusions in part because his European tour had taken him beyond Paris and Lamarck and into Germany where, in the University of Heidelberg, he had met the young Professor of Anatomy and Physiology, Frederick Tiedemann. Lamarck, for all his transmutationism, still believed in an absolute demarcation between animal and vegetable kingdoms. Tiedemann, however, believed that in the most simple and ancient life forms the boundaries between these kingdoms were not fixed. Grant’s sea-sponge work had helped him to think through these problems; but he was a long way from establishing a working theory as yet.


Grant’s tireless series of seasponge observations, published between 1825 and 1827, formed part of the burden of proof necessary to support a theory of transmutation of species that had so far been held by most as mere speculation. But it was only a beginning. Grant had spent five years dissecting, watching and describing sea sponges, ancient, enigmatic and entirely borderline creatures. Other borderline creatures from the seabed would need to be examined by men and women with the patience, determination and philosophical drive of Grant if the secrets of the aquatic origins of life were to be fully understood. New observers and natural philosophers were needed.




*





It is 9 February 1826. Charles Darwin, sixteen years old, stands amongst the black rocks on the sands at Leith at the foot of Constitution Street, making notes in a small red notebook, while all around him bare-footed fisherwomen and their children collect mussels to bait their lines. He has enrolled as a medical student at the University, but, bored by the lectures, he escapes to the winter seashore every few days. His boots are salt-stained. The leather-bound notebook is a diary called The Edinburgh Ladies’ and Gentlemen’s Pocket Souvenir for 1826, a present from his elder and much-loved brother Erasmus Alvey Darwin – ‘Ras’ – also a student at the University. The diary lists tide times alongside a list of the dates of accessions of the Scottish kings. Darwin’s handwriting is small and neat despite the fact that his hands, ungloved, are cold and stiff in the biting February sea winds. The paper of his notebook flaps about. The bright scarlet leather is good quality; it has a leather fastening flap. Inside, down the seam along the spine, there is a sheath designed to hold a very small pencil, but Darwin writes in ink and has already marked it as his own, signing and dating his name confidently as ‘C. Darwin, Jan 1st, 1826’ inside the front cover.


Behind him the bathing machines used by the summer tourists are covered in tarpaulin and stand in a line in front of the warehouses and cone-shaped brick kilns of the Leith Glassworks Company. To his left, beyond the Martello tower built to defend the town against French invasion during the Napoleonic Wars, the masts of moored boats in the harbour look like a flagged winter forest on the horizon. The whaling boats will sail for the Davies Straits or Greenland in March, but in January the men work on the boats or in the boiling houses that back on to the sands next to the glassworks, boiling the blubber to make soap and candles, or packing up the whalebone for the corset makers of Edinburgh. The air is full of the pungent oily smell of blubber.21
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4 Leith Races








Darwin crouches to peer at a small hairy creature, marooned in one of the pools between the black rocks on the rippled grey sand. It looks like a mouse; in fact the fishermen call it a sea mouse. An incoming wave washes the body clean of the sand that covers it, revealing a green, brown and gold furry body, about three or four inches long. Darwin writes its Latin name neatly in his scarlet notebook: Aphrodita aculeata – ‘Stinging Aphrodite’. Linnaeus named this creature after the Greek goddess of love, who rose from the waves, but this creature is neither goddess nor mouse. It is a worm that lives buried in sand on the seabed and is only rarely found washed up on to the shore, usually after a storm.


Darwin reaches for a stick to prod at it. He knows its hairs will sting him painfully. Irritated by Darwin’s stick, the mouse recoils and tries to roll itself into a ball. Almost dead, it moves very slowly. Darwin is excited. Although they are not uncommon on the Leith sands, he has probably not seen a live sea mouse before; but he has read about them. He remembers that the marine invertebrate specialists Turton and Linnaeus disagree about the number of feelers it has. He records all these experiments and descriptions in his scarlet diary: ‘Caught a sea mouse Aphrodita Aculeata of Linnaeus; length about three or four inches, when its mouth was touched it tried to coil itself in a ball, but it was very inert. Turton states that it has only two feelers, does not Linnaeus say 4? I thought I perceived them.’22


Mating wagtails and swallows gathering in the warm winds above Edinburgh will distract his attention from the beach in early summer; but in the spring of 1826 it is sea creatures Charles Darwin wants to know about. So he has come here to the shore between Leith and Portobello to see what the night’s storms and spring tides have washed up. He has sand in his shoes. He will come back to this shoreline every few days over the following weeks throughout March and April, walking the fifteen-minute walk from his lodgings down to the seashore past the caravan shows, street singers and organ grinders of Leith Walk. It is here on the Leith seashore that he will meet Dr Grant, the philosophical sponge doctor.
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