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PART ONE

Endeavour



ONE

I was born in the lowest part of the country, 22 feet beneath the sea. When my sister arrived three years later we moved south into the city proper, Rotterdam’s northern district. The land was newly excavated, freshly claimed from the seafloor, dredged by ships and reinforced by concrete. Parts of the street came loose, the ground underneath still soft. I remember burning incense, a brackish smell indoors, as if every moment were a spell, a scene that had to be called into being.

The river beach was artificial, and when we walked over it I imagined underneath us was a hollow area, a huge chasm. We went there on weekends and on holidays, my father paying careful attention to the tides, never settling in one place but marching from one direction to another. I poured sand into my plastic bucket, compacted it, upturned it, did it again and again. ‘Don’t dig too deep,’ my father warned, before turning his vigilance back to the water.

In the Second World War, the centre of Rotterdam – the historic old town – was entirely destroyed. My parents’ memories, growing up, were of wide spaces, broad avenues, wind that whipped in from the ports. They could see further because so many fixtures had been levelled. They showed me photographs printed on small sheets of white card with large black borders. The scenes were cloudy, dirt filled, and everything – from the remaining buildings to the figures caught walking between them – seemed smaller, lower. This reassured me, indicating that the world was growing, still in a state of creation. Maybe one day it would be finished. Rotterdam’s skyline – powered by glowing refineries lining the huge port – now resembled Manhattan, a forest of steel, chrome and glass. One Sunday afternoon when I was five years old my spade sliced through the sand and clanged against the concrete underneath. The impact fizzed across my nerves, leaving me light-headed. It wasn’t real. I will never forget the look of horror my father directed at me. I’d ruined something, the look said. I’d pierced the illusion and now I had to pay.

My mother, Fenna, came from the north, the only child of a nurse and a factory worker, both of whom died – her mother of cancer, her father of an unspecified illness shortly after – when she was starting university. It was tempting to see mathematics – her passion, her life’s work – as a consolation, an escape from reality that could hide under the guise of a confrontation, but as Erika, Fenna’s first cousin, said, that just wasn’t true. Fenna had always been interested. Not just interested – captivated, obsessed. She was a shy, withdrawn child, who rarely spoke unprompted and who was so accustomed to positioning herself around a book – hands gripping it, eyes gazing at it, knees raised in support of it – that she seemed incomplete without one.

She never attempted to describe what she did, an unhelpful habit I’d perhaps picked up myself. Though she spent most of her life at the university, she was never a teacher, an explainer. Mathematics wasn’t about communicating, passing something between people; it was purer, closer to music, an act of revelation. The titles I glimpsed on her shelves – Philosophy of Cusp Forms; Projectile Transformations; Hyperbolic Motion; Ultraparallel Theorem – were like convex surfaces; I ran my hands over them without getting any closer to the substance underneath. On one spine was an infinity symbol, two loops running into each other endlessly, with no accompanying title. I couldn’t see what she did all day, couldn’t imagine what she thought of all her life. If Fenna could speak the language that she thought in, the sound would be like nothing in the world.

She frequently suffered migraines, lying in a room of her own, eyes closed, wet white handkerchief spread over her brow. During these episodes, the tension inside her spilled throughout the house. Our father, Geert, patrolled the building, ensuring we never raised our voices, never opened or closed a door, never turned on our computer. He would glare at me for even thinking too loudly. He liked this, taking care of Fenna as a form of discipline. It gave him purpose and occupation. If anything, it was more awkward after she recovered, in those brief periods where, having lost the roles we were trained in, none of us knew what to do. I’m certain Fenna exaggerated her symptoms, or at least prolonged them sometimes. Her episodes put a barrier around her, gave her space, time alone. No more questions, no explanations necessary. But mainly it would be for Geert, making him feel useful, giving him a role, distracting him, and thus protecting us, from the more volatile parts of his personality.

There were two sources of violence in my childhood, and one of them was growth itself. My bones lengthened in sudden, dramatic spurts. Nights could be agony, unbearable pain throbbing through my legs. I’d go months without a full sleep. I had nightmares of a miniature industry working beneath my skin, rebuilding me, leaving me outside as a stranded and helpless observer. I sweated, sometimes vomited, from the sheer strangeness of the experience. And yet through all this Fenna was there for me, able to put aside her own suffering. I didn’t have to call for her, didn’t have to make a sound, she somehow sensed when I needed her, and she came. She soothed me, pushing the damp hair from my forehead, pressing her hands onto my thighs and calves, gripping them, digging into the flesh, then rhythmically massaging up and down, grappling with the pain and trying to shape it into something manageable. I remember looking up and seeing her standing by the foot of the bed, and at first failing to recognise who she was. There was a wildness in her as she pushed into my limbs with force. She pushed again and again, with rhythm and discipline, while I tried to remain quiet, tears appearing not from the pain but in gratitude for the first startling signs of its relief. As she stood above me, in the dark, she almost seemed a part of me. I wonder if she enjoyed this – the fact that I needed her, the sense that we were joined. We had never been this close. We never spoke on these occasions – I wouldn’t have been able to, had I tried. She made strange, soft, bird-like fluttering sounds, trying to soothe me, the last sounds I heard before falling asleep.

I measured myself by tape every evening – wary of marking the walls – and noted the discrepancies in the morning. It used to frighten me, the knowledge that this power came from within, that there was something inherent in my body furling out like this. It was like my full adult shape had been prepared, condensed, knotted into a fine ball at birth and left to slowly open out. I was daunted – I wasn’t sure I could do this on my own, but with my mother there, in the night, not just overseeing me but directing me as I grew, and changed, I knew I didn’t have to, knew I wasn’t really alone at all. When I took my first slow and unsteady steps in the morning, setting myself down on the kitchen bench with the table before me and the wall at my back, Fenna looked at me with simple gratitude and pleasure. It meant something to me – the evidence that my appearance had made her happy, the proof that she really wanted me, after everything.

___________
 
Geert had only ever wanted one thing – to be an architect. He was intent on this as a child, and studied towards it. But something went wrong, and his entrance exams were a disaster. His performance in those exams was so woeful, he had forgone the possibility of ever repeating them. He had blown his one chance, and he never got over this. It was only long after I left home that I heard about these ambitions, and how they’d been thwarted; he never said anything to me. It was Erika who filled me in again. She didn’t know the full story herself, but hinted that nerves were a problem, that Geert had suffered from crippling anxiety.

And so Geert, who had only ever wanted to be an architect, to build things on the land and to see accumulation, had ended up doing the one thing he expressly didn’t want to do, the same work his forebears had done: he went to sea. Initially, like his father and grandfather, he worked on Atlantic trawlers, away for months at a stretch. He made this decision, if I’ve worked out the timeline correctly, almost as soon as he failed the entrance exams, as if he’d wanted to punish himself, feel the sting of the freezing salt air on skin sliced raw from the thick ropes. He did this for years, lasting longer than many, and saved a considerable amount of money. Somehow, then, inexplicably, he met Fenna.

They collided on the street, at night, falling into one another. He was intoxicated, he had come from a bar, and he was aghast, mortified at his clumsiness. They spent the next twenty-four hours together. Afterwards, he was changed. He was obsessed, he couldn’t think about anything else. Overnight he became a different person. He was filled with purpose, potency. He couldn’t bear to be away from Fenna. Going to sea was a desertion, a disaster. Jealousy and paranoia ate at him on the ship. He was as surprised as anyone that Fenna – dark, sophisticated, beautiful – had shown an interest in him, and he taunted himself – it had all been some dream, surely. Coming ashore, he made a rash, emotional decision, something completely unlike him: he vowed never to go back to the ship. Though Fenna was sure to come to her senses soon, and to want nothing more to do with him, he had to leave open the slim possibility they might continue to see each other, might even – he almost couldn’t bear to think it – build a future together. That day, he made two phone calls, one to his port agent and the other to the woman he would spend the rest of his life with.

It’s all there – the sea, the mysterious woman, the chance encounter that transforms two lives. The fact that cliché is the only way I have found to talk about it is, I think, proof of just how inexplicable and unjustifiable – and how much of a mistake – their union was.

As it turned out, Geert hadn’t actually left the sea entirely. He would continue working there, indirectly, for almost four decades, until finally, in some anonymous, sparse water board office, his lungs gave out for good, and he died.

Geert’s great-grandfather, on his father’s side, had worked for the Dutch East India Company, the VOC, in its dying throes. His father in turn had also worked for the VOC, as had his father – or so the story goes. Johannes, Geert’s father, liked to tell stories about the adventures of our forebears. I remember Fenna’s blank smile as the old man went on – she didn’t believe a word of it. The VOC, Johannes said, was the beginning of the modern age, the invention that made all this – he gestured through the windows at the Rotterdam skyline – possible. Launched in 1602, it was the world’s first publicly listed company. It had all the powers of the state. Its fleet of ships travelled the world, signing treaties, making enemies and allies, executing prisoners, colonising whole countries. The VOC even minted its own coins. Johannes told us great adventure stories set in distant Indian Ocean islands, of castaways and buried treasure and amazing discoveries, and my sister and I were captivated. These stories, which were so exciting and dramatic, made our own lives seem dull and unremarkable. But Johannes said none of these adventures would have been possible had the Netherlands been even slightly different. It was precisely because of the lowness of the territory and the difficulty of farming here that the VOC had been created. The Netherlands had had to reinvent itself, and became a country of the imagination. While the original Netherlands had stayed in one place, its shadow country, the VOC, travelled the world. The original country was in peril, threatened by the water all around it, always at risk of flooding, while the VOC exploited the world’s oceans; as if the constant threat of drowning had inspired the country to know the oceans like no one else did.

Geert didn’t like these stories; this was one of the reasons Johannes enjoyed telling them. Johannes was big, loud, a red-faced man who seemed to overflow from his armchair. To us, he was nothing like our father – Geert was wiry, exhausted, reluctant and uncommunicative. But I see things differently when I look back now. All his life Geert was afraid of his father, whose attention and approval he craved, even as he hated himself for this weakness. Little things Johannes said – jokes, comments that made us laugh – had an effect on him. You could see Geert biting his tongue, then leaving the room, Fenna’s look of mild concern underneath her smile. But the last thing I ever would have suspected, back then, was that Geert feared Johannes in the same way my sister and I feared Geert himself.

It’s obvious now that he didn’t just suspect he’d disappointed his father, he had it proved to him again and again. First of all, there was his work. In his father’s eyes Geert was weak, unable to stomach the sea. For the rest of his working life, right up until he died in one of their city offices, Geert worked for the regional water board, the Waterschappen, as a hydraulic engineer and advisor. As I found out later, when in a fit of predictable remorse I began researching his life, trying to piece everything together, the Waterschappen went all the way back to the thirteenth century, when it formed a set of semi-autonomous government bodies, holding elections and taking taxes. Johannes never said this in his stories – it would be giving Geert too much credit – but there was a clear link between the innovations of the Waterschappen and the establishing of the VOC. The work it did, and continued to do, was vital. I wish I had understood this at the time, when Geert was alive.

Without the Waterschappen, the Netherlands couldn’t exist. The country would immediately be inundated, overwhelmed by water; more than two-thirds of the land would disappear. The Waterschappen, with their armies of engineers, were constantly adapting and designing new ways to dam the rivers, remove excess water, and build up artificial coastlines such as the thin beach we visited regularly in my youth. The work was never finished; water management was an unlimited project. This was what I failed to understand at the time, and what I can see now was the pressure Geert carried on his shoulders every day of his long service. So when he came home in the evenings it was not in relief, but in resignation. It didn’t stop. Weekends and vacations were only temporary reprieves from the task of understanding, predicting, negotiating and dispersing the water that would otherwise flood the wider Rotterdam region, an area containing more than 2 million people.

Once he had committed to this life, there was no way he could get out of it. He was angry at us, his daughters, because the financial demands of our existence bound him to it. But his temperament was also affected by what he saw at work, a world that was perilously balanced, an environment hostile to humans, with catastrophe deferred only through the surgical intervention of specialist teams. Not that he wanted gratitude for it, just some recognition of the existence of the threat.

He saw complacency everywhere, and he hated it. Last thing every evening he set our plates out at the table for the next morning’s meal, like a summoning, a small prayer, as if this preparation and investment would make the new day more likely to come into being. He rose early, even on days off, insisting that we did too, typically no later than 7 a.m. I remember him standing in the garden at dawn, directly outside my room, feet crunching on the stones, and with excessive, vigorous energy, beginning to loudly clean my window. It was with surprise that, later, I wondered whether his actions, which I had always interpreted as sadistic, were really more about wanting us to enjoy ourselves, to go out and do things and experience the world. Our freedom was an affront to his confinement but work had also taught him that life could not be lived passively, it had to be seized and fought for. If he worked as hard as he did – sometimes he came in so stiff he could barely sit down, preferring to stand in doorways or with his back against the wall – then the least we could do was relish what he had given us, not waste away our days in bed.

As children, my sister and I never tried to understand his formidable temper, we simply feared it, tried as much as possible to hide from it. Perhaps the most frightening thing of all was that it was completely unpredictable. Because we didn’t know him, we didn’t know what he might do. Anything we said or did, no matter how innocuous, might unleash this torrent inside him. I have never once heard anyone roar like my father did. These great blasts of noise seemed to echo in the chambers of the house for hours, for days afterwards. He would smash objects, flinging them against the wall. His energy, the vigour of his anger, was astonishing. He moved with unbelievable swiftness, bounding across the room to grab me and lift me by the collar of my shirt. These outbursts of course only happened while Fenna was at work. It was as if all throughout her silences his resentment and anger were gathering, and he waited, brooding, for the chance to let it out.

Helena, being three years younger than me, was spared the worst of it. Geert frequently hit both of us, hard slaps that we tried to cower from and palm away, protecting our heads, inadvertently frustrating and so provoking him even more. But worst of all were the sustained beatings that lasted several minutes. As far as I know, Helena was never subjected to these. I don’t know why; perhaps Geert satisfied his appetite with the violence he committed on me. Perhaps Helena simply didn’t provoke him in the way I did. Or perhaps something in the way that I reacted to my father’s beatings inhibited him from carrying out the same attacks on his youngest daughter.

I never spoke about this to Fenna, but she must have been aware of it. The migraines, as well as forcing a general silence in the house, a silence that prohibited all forms of communication, and thus ruling out the possibility of me telling her the story, may also have been a symptom of her own fear and sense of helplessness when faced with Geert’s rage. Though he never laid a finger on our mother, the threat was implicit, clear in the bruises on my arms, neck and face. I had been thrown repeatedly against a wall. The worse the beatings got, the more withdrawn Fenna became. She spent less time at home, working longer and longer hours at the university, retreating into a purer world of symbols, logic, timeless truth. Ironically, given what would happen later, I never understood this, and I blamed Fenna for not helping us. For all I know, maybe she did try to intervene, and Geert’s response was so explosive that it immediately ruled out further efforts. The long nights where she wordlessly, but not silently, nursed me, soothing my stirring limbs, were her way of caring for me, protecting me, retrieving me.

One of the few things I remember our mother saying about Geert’s qualities was the same thing that to Helena and me was a source of such terror: he was impossible to predict. She smiled as she said this, her voice softening, her eyes straining towards some memory from the deep past: ‘Whatever he does, it is always a surprise.’

It seemed particularly tragic, though probably not all that unusual, that what had once defined him positively had gone on to be the essence of all that was worst in him. Like all children, I’ve never been able to convincingly imagine the lives of my parents before me, a period of innocence, with fewer obligations and commitments, and I’ve certainly never believed that Geert’s nature could ever have been a source of delight, of enchantment. Geert forever showering our mother with kindnesses, surprise gifts, impromptu weekends away. Geert, put into a novel situation – meeting Fenna’s extended family, say, or her work colleagues; difficult circumstances for anyone, and certainly for a quiet and withdrawn man like him – and surprising her, astonishing her, showing further reserves of his personality, new sides to his character, so that she can fall in love with him all over again. Could that really be true? His total unpredictability, in this early stage, veered close to a kind of endlessness, an unlimited, uncontainable personality. He could do anything at all. The potential for violence may have been there all along, ready to be triggered by a special set of circumstances – fatherhood – but otherwise not only lying dormant, but actually driving the happiness he created and the good things that he did. Maybe that explained why Fenna could never confront him, could never challenge him about the violence: if she condemned him then she also condemned all the happiness they’d enjoyed, and however much she regretted the pain he caused us – a pain she clearly experienced herself, in her migraines – she just couldn’t bring herself in all conscience to do this.

One of the harder things, for Geert, in his later decades at the Waterschappen, was how much everything had changed, particularly in the level of automation introduced into the work, something he never fully trusted. Prediction was fundamental – forecasting annual water levels, gauging the severity of an upcoming storm, deciding in advance whether to call for the evacuation of an area – but the further we moved into the twenty-first century, the harder this became. Temperature fluctuated abnormally, the seasons overlapped dramatically, and flooding became an issue throughout the year. Months’ worth of rain fell in a single day. Enormous breakers hurled themselves against the sea walls and the bulwarks and the artificial coastal barriers that Geert and his colleagues had erected. What had always been a difficult job quickly became impossible. The rising temperatures led to a series of river spills, creating a permanent marshland. Mosquitoes arrived, thriving in the new wetlands and introducing the first strains of malaria in the region in more than seventy years. Geert, at this stage, was close to breaking, completely overwhelmed, at a loss either to explain or to keep up with the changes. Reality had defeated him, completely outstripping the limits of his imagination. When he arrived home in the evening he was slow, ponderous, almost shocked. He had no idea what the next day would bring; he could no longer picture what would happen. It must have terrified him. The whole ecosystem was changing and he couldn’t keep up. The smallest detail could effect the wildest change. Mosquitoes would colonise the landscape. Excess salt inland would ruin agriculture. But this was only the beginning. When he looked outside, I thought, he could see only the end of the world.

Against his wishes, new automated storm barriers were installed, an artificially intelligent system that communicated with satellite data and erected defences whenever flooding threatened. The lives of over 2 million people depended on this inscrutable intelligence, and at this, Geert finally broke. He had been left behind. His retirement was coming up and there was no question of him continuing, even before the illness. His whole life was an effort to keep the sea at bay, and when he relapsed, and his lungs gave out, I imagined – or hoped – that there was the tiniest, briefest moment of calm and acceptance at the end, his last conscious moments, as he knew he didn’t have to struggle any longer.

As a frustrated architect, he always considered himself and his achievements a disappointment, but the irony – and I wish he could have seen this – was that through his work he constantly built and rebuilt the country, hour after hour, day after day. Without the passion, ingenuity, and courage of people like Geert, our country couldn’t have existed. He was architect and archaeologist, planning and excavating, implementing systems to dredge and divert water, digging up the country, bringing it out into the open. There were vast, highly elaborate artificial coastlines, peninsulas built from imported sand, tall embankments that would be naturally dispersed as the water shifted, disseminating the sand evenly across the land edge. There were concrete and steel megastructures embedded in the coast, shifting it and raising it as necessary, new superficial landscapes that were printed from factories.

I expressed none of this while Geert was alive. Perhaps I didn’t feel he deserved to hear it from me. But sometimes I still wonder whether I could have said something, maybe not in so many words, but still something, a gesture, a signal of my appreciation for what he’d achieved, telling him, as if he needed to hear it, that it had been worth it, the forty-year battle; that it hadn’t been for nothing.

On the morning of the funeral, Fenna dug out a photo of me aged six or seven, standing with Geert, both of us grinning and wearing waders. She said that when I was young, before I started school, I followed him everywhere, and frequently went with him to work. I had forgotten all about it. I had always been fascinated by islands, and I recalled now Geert telling me how the Netherlands, as a military tactic, when the country was at risk of invasion, would release the gates and barriers, flooding the country and transforming it into an archipelago, the water level too high to wade through but too low to sail in, making it impervious to attack – using the country’s vulnerability as defensive strategy, as strength.

At the funeral, I was the only member of our immediate family who helped carry the casket. I was the only one tall enough. I had always been ashamed of my height; I wanted to be more petite, more like my sister, not long and angular like this. I could carry my father because I was more like him than I realised; I had been carrying a part of him all along.


TWO

Our mother wasn’t expressive when Geert died. She seemed more surprised than upset, intrigued almost by this changed world, the suddenly more spacious house and garden, the smaller meals, the softer scents and flavours, the new feel of the mattress, the absence of sounds she had become accustomed to, such as the almost permanent flow of folk music from the radio into the kitchen and garden. Helena and I stayed with her for as long as we could, but she neither wanted nor needed us around. The morning after the funeral she appeared in the kitchen with her work things and left on her bicycle just as she would on any other day. We lay around the house redundantly, drinking, sorting through Geert’s things, Helena seeing to the practicalities, contacting the lawyers, while I veered from appalling, cheap nostalgia – picking up Geert’s boots, seeing if they fitted me, lifting up his sweaters and being drawn to the loop of the neck – and blind fury, remembering the worst of it. Helena didn’t engage with my excesses, and after three days, after Fenna insisted she was OK, and only after Erika promised to come round regularly and check on her, we left our mother alone in the house.

Helena left as quickly as she could, first to New York then to Jakarta, while I stayed closer to home, studying marine ecology and microbiology in Rotterdam and at the Max Planck Institute in Bremen. Inheriting our mother’s talent for mathematics, Helena ended up in financial law, working for a series of banks and insurance adjustment companies. It was Helena herself who pointed out something I couldn’t see: if she followed Fenna, then my work followed Geert. This shocked me – both the evidence of inheritance and the fact I hadn’t seen it.

Much of my childhood remains blank, my earliest memories beginning around five or six years old. It always alarms me to hear others recalling details from infancy; I can’t imagine a memory and a language so close to non-existence. I learned to speak late, as I neared school age, something that drew concern from Fenna at the time. I’ve never asked Helena about her first memories, but I wouldn’t be surprised if her experience was completely different to mine. Helena and I are very different people, three years and two oceans being the least of what separates us. The first thing that comes to mind when I picture her is the expression: mouth open in a small ‘o’, stoic yet innocent. I see her like a cartoon fawn – small, meek, in need of protection. It’s an idealised picture, typical of my lack of understanding and tendency to substitute sentiment for insight, because she’s much stronger than the image allows. When we were young we were pushed together out of necessity; unable to describe what was happening to us, we naturally turned to each other, the only other person who could understand. It’s logical that at the first chance of fleeing she should do so. I’ve never blamed her for that.

Helena managed to avoid the worst of it herself, while remaining terrified of our father. She was very clever, very skilful. Something about her made her less of a target; I don’t know exactly what. A talent, a knack. She was quieter, she got on with things, whereas I protested. She didn’t complain, but continued looking outwards, seeing everything through those narrow eyes under the awkward, severe fringe of her pre-pubescent years. I don’t think I’ve ever seen her cry; she has a remarkable talent for observing almost anything with apparent equanimity. Geert admired this, and I was envious of it; I wanted to be cold and cool like Helena, who shrugged off the world. But I couldn’t.

For all the nights Fenna massaged my limbs, Helena slept soundly. This is a gift she was born with, and which she retains to this day. She loves to sleep; uncharitably, I’ve sometimes thought that sleeping suited her because it was closer to her passive waking state. But actually, as Helena grew older, and we moved to a new house, still within the Rotterdam limits, and for the first time we had our own rooms, she became increasingly assertive and sure of herself. Her voice changed, becoming lower, louder, less liable to be dismissed. Again, I envied this. Helena had the advantage of youth, of watching and learning from what happened to me, putting forward a personality that could protect itself. I didn’t have the luxury. I came first; I didn’t know; I could only be myself, feet swinging from chairs, mouth hanging open while I read. Helena was a realist, a fighter, a survivor. Geert’s terrorising had ironically carved her into the type of person who could withstand it, just as it meant she was less likely to be a target of it.

When we were younger, and shared a room, in the bunk-beds that I loved, with their sense of enclosure and intimacy and camaraderie, we naturally shared a lot of other things too. Helena had the advantage of the books I read, and the disadvantage of the clothes I too quickly outgrew. We invented games and told elaborate stories where we featured as heroic protagonists facing unnameable nemeses. We had our toys, our shared computer, but what we most enjoyed – and I’m as sure as I am about anything in my life that we were equal in this – was being outdoors, in the field near our first house or in the small wooded area it connected to. We lost hour after hour there, pushing through thick undergrowth, creating tunnels with our bodies, new pockets of empty space that hadn’t existed until we went there. Many of my memories from our time together are silent; we’re busy at something, playing together, but not talking. This was strategy: the lack of speech in our games took away the feeling of time passed, instead making it expand, our determination not to talk about Geert being, among other things, an attempt to make him less substantial. The only time I spoke to Helena about the beatings, I immediately regretted it; her eyes pleaded with me to stop. It was for my sake as much as hers; nothing could be gained from repeating this. After that one occasion, not only was the topic sealed forever, but Helena seemed to amend her understanding of the past, as if willing herself into believing these experiences had never actually taken place.

Our early closeness wasn’t helpful – that’s obvious. As we aged, we drifted apart. It was precautionary, tactical. Helena was at risk of becoming similar to me, and thus being an equal target for Geert’s beatings. Instead, she had to be tough. Only in pushing me away – bewildered and possibly hurt as I was – and assuming her own space could she become her own person. There’s no other way to see it than that I had held her back, drawn violence towards her. If she had stayed in the same space as me, continued to be like me, then I am certain the attacks would have repeated.

One of the things I am most grateful for in my life is that Helena never had to be like me. If one single thing justifies my existence, it is this. I was an example in negative. If I lived my life in error, drawing pain helplessly and unconsciously towards me, then it was still worthwhile in repelling that same pain away from my sister. Eventually, having fled, she would lead a happier, more comfortable and more confident life without me.

Beginning from our adolescence – and despite the fact that I’m 4 inches taller – people have always inverted our ages. Whatever I do, however I behave, I’m always taken for the younger sister. It’s something fleeting, ineffable. A bearing, an ease of being in the world which you can’t just will, and which I’ve never had. Helena somehow just knows that she belongs, that she has a right to be there, wherever she is. It’s wonderful. And so now, when I do see her – when I travel to Indonesia, and she hosts me and we go out on boats together, or when we drink in bars on her visits home – I’m always the junior partner, the one being led. It’s not even primarily a financial thing – it’s fundamental. My sister has a maturity, a considered sense of perspective, which I find completely alien. In my mind, the world is not reasonable, and can never be made reasonable. It is much more interesting than that.

From age ten I was allowed to swim in the Nieuwe Maas on my own. The cold water shocked me and soothed me and took my mind away. I would enter the water and lie back and close my eyes and drift. Afterwards I came stumbling back along the stony beach, my feet blue and insensate from the cold. I perched with a towel around me, shivering, my head on my knees. As I tipped the water out of my ears the sound of the traffic came back. I didn’t want to go home, and it took a long time to persuade myself to get up again. The stones pressed through my thin soles as I put my weight down, and every time I left the beach I told myself all I had to do was put those same stones in my pockets and walk out into the water and I would never have to go home again.

It was an effective fantasy; I was able to carry on because I knew I didn’t have to. Every time I swam a little further, the stones cutting deeper into my feet as I clambered back ashore. One afternoon in early autumn I felt particularly hopeless. I saw no realistic escape from the situation with Geert and I lived in constant terror of him. Storm clouds were approaching and the beach was deserted. I felt a dangerous sway, the freedom of disregarding my own safety, and I marched into the water, a grimace on my face. The water burned me, sending a startled energy whipping through my body. It was so cold. As I reached the point where my shoulders became submerged, my chest started to convulse and I swallowed mouthfuls of bitter water, and very faintly, as if from a great distance, I sensed that I was about to give way.

I plunged under the water, eyes open, burrowing and kicking out all the way down. It was only a few metres deep, but I felt as if I was tunnelling further, that I had entered a chasm and was swimming in a new territory, a secret chamber of my own. The water was cloudy from the movement of my limbs, but when I stopped I could suddenly see everything very clearly. The larger rocks on the river-bed studded with worms, sponges, limpets and lichen. Beyond them the tufts of floating green and purple riverweed. Nothing made the slightest sound; no thudding in my ears from the water pressure, no chattering voices competing in my head. I gazed at the scene, hanging horizontally, suspended beneath the surface, no further movement to cloud my vision, and as if from nowhere I realised, suddenly, with appreciation, that absolutely everything around me was alive.

There was no gap separating my body from the living world. I was pressed against a teeming immensity, every cubic millimetre of water densely filled with living stuff. These organisms were so small I couldn’t see them, but somehow I felt their presence, their fraternity, all around me. I didn’t look through the water towards life, I looked directly into water-life, a vast patchwork supporting my body, streaming into my nostrils, my ears, the small breaks and crevices in my skin, swirling through my hair and entering the same eyes that observed it. In what felt like minutes, but must have been only seconds, I saw a completely different world, a place of significance and complexity, an almost infinite number of independent organisms among which I floated like a net, scooping up untold creatures with every minor shift and undulation of my body.

With a shock I breached the surface, gasping and heaving, coughing and spluttering as water surged out of me. I ducked involuntarily on each convulsion. Finally I gathered myself, and looked towards shore.

The shore had gone. Thick white wisps of cloud drifted over the water. I turned, and it was the same, the mist covering the horizon. I didn’t panic. I sensed a warmth over my shoulders, a feeling of peace. For several moments I drifted. Then I stopped, dug the last of the water out my ears, and listened for traffic. I plunged under the water again and propelled myself forward. In under a minute I had reached shore.

The mist was becoming thicker and I couldn’t find my things; I could barely see my arms in front of me. I walked carefully along the pebbles and returned, repeating the process in reverse. When I finally found my own bundle – quick-drying towel; trainers stuffed with woollen socks and house-key; jeans and sweater and T-shirt – I looked down on them as if they belonged to another person, not mine to take. Gathering the objects up, putting on my clothes, I felt I was only now inhabiting a personality, that until I entered these pre-set shapes I was diaphanous, and this form did not necessarily match up with who, or what, I was.

It was only as I began drying and dressing that I became aware again of how cold it was. My hands went a deep red and my knuckles acquired a blue tint, sore as I pressed them, as if air-bruised. My trainers were scuffed and split from the many times I’d gone over the same ground. I gripped the house-key, holding it tighter to break through the dull insensitivity of my freezing palms. I held on to this, shivering from the cold, and I thought of Helena, of how much I had to tell her.

I towelled my hair hurriedly, checked to make sure I had everything, then began running through the stones towards the gap in the long wall. I passed through it, onto the path parallel to the road. I was running as fast as I could, generating heat, wet hair whipping by the sides of my face, watching the rapid exchange of feet on the ground, enjoying the motion and feeling separate from it too, like I was in two places at once. When I saw the house at the end of the road, I stopped to ready myself. I had to make myself familiar, know the right things to say, assume the correct shape again. I had been somewhere wild and dangerous, and now I had to return. And at the thought of this – the absurd rituals of family life – I began convulsing again, but this time in laughter, a deep, heaving force that made me buckle on the roadside, arms planted at my knees, enjoying the bittersweet warmth of every breath.


THREE

The microscope seemed to generate the creatures spontaneously, producing life where there had been none before. They appeared like tiny circular pieces of glass, and if they hadn’t been moving independently I might have thought they were reflections of the lens. Having received the gift for my eleventh birthday, I became increasingly interested in microscopy. I got better at looking, expanding the world by diminishing it, peering down into the smallest crevices. Digging deeper and deeper into the micro-scale brought out unimagined receptacles of time and space. These creatures were complex and purposeful and beautiful in their own way – tight knots of DNA circled by drifting flagella propelling themselves through water. I peered in awe at the oval nucleus of an amoeba. Individual bacteria were intelligent and wilful: they had a sensory system, they reacted to stimuli and experienced and acknowledged time. At this same magnification, I could see the composite cells of my own body.

Ordinarily I couldn’t see any of this. Only through careful and deliberate study could I witness what had been in front of me all along. And so I did this, at home and at school. I remember this as a great period of visibility, the world bursting into appearance. The air was thick with teeming life, just as the oceans and the rivers were. A spoonful of seawater or a pinch of soil between your fingers held billions of living things. We were blind to this out of necessity, because if we saw what was really there we would never move. It was around us, between us, on the edge of us and inside us. It coated our bodies and we released waves of it when we breathed and spoke. It was in every skin cell and in the eyelashes that fluttered when we dreamed. It adapted to every aspect of our behaviour; if animals were shaded out, and microorganisms illuminated, then our ghosts would be clear in these bright peripheries. My favourite species were those that lay dormant in husk form before reanimating, such as the rotifers discovered in Arctic ice-sheets after 24,000 lifeless years. Able to withstand almost any force, they seemed to challenge the distinction between life and death, annihilating the concept of straight and linear time to suggest something more circular and repetitious instead.

Throughout my school years I worked hard to be as anonymous as possible, something that wasn’t aided by my unusual height. Every decision I made was done in service to the larger project of becoming less visible. At home, as I grew taller and taller, I learned to affect my posture to appear smaller than I was. My height was confrontational, too loud, and an affront to my father. Whatever gave me the right to grow out like this, to take up disproportionate room in our house?

By mid-adolescence my height had levelled out, and I wasn’t so conspicuous among my peers. I joined several clubs after school, with others who were similarly interested in laboratory and fieldwork. When I left home, finally, for university, I immersed myself in study, and excelled. I felt at ease and in control of what I was doing for the first time in my life. Though they lived just a few miles away, I saw my parents and sister only irregularly. Our relationship had changed, and we were awkward in each other’s company, unsure in which arrangement to sit when we met at a restaurant for lunch. Even Helena looked at me curiously, interestedly, sensing the shift.

At the earliest opportunity I specialised in marine work. I was already learning German in preparation for my master’s in Bremen. The culmination of this degree was a six-week placement a third of the distance across the Atlantic, on the Azores islands, collecting phytoplankton in the mountain lakes. The subterranean heat, the mid-ocean remoteness, the relatively clean air from the small number of vehicles combined to make the lakes a promising location for unusual algal strains.

I left early each morning, trying to gain an elevation before the sun came up. I swam and dived, collecting samples which I stored in a fridge in my room back at the guest-house. I got into a routine, and before the first week was out I realised I was relishing it – the clear air, the dramatic geology, the priority of the climate I had to base all my movement around. I had missed this time alone, outside, far from the mass unconscious contact of the city. I was twenty-three, I worked on my own, my Portuguese limited to the basic vocabulary and rote statements I’d managed to learn so far. I stayed with a young family in a large eighteenth-century villa a twenty-minute drive from the main harbour. The family laid out breakfast and prepared dinner through the week; at first I was mortified, insisting through gesture that I would provide for myself, but by the end I’d learned to accept and even enjoy my position as an overgrown, passive, and largely silent child.

I swam in the small cove near the guest-house last thing in the evenings, diving and playing in the stringy white surf, watching the stars become clearer each night as the moon waned, losing myself and forgetting my compass points – the sky, the sea – floating, tumbling, sinking in the cooler water, coming out breathlessly onto the firmer sand, then sitting on the long flat rocks in reflection. I imagined a life of this, in close contact, as I saw it, with the stuff of the world. I would establish my career, I would push my research, I would be restless, more determined and more committed than any of my peers. This was the objective and the priority of my life, more so than family, than relationships, than any other form of knowledge or attainment at all. I would work ferociously, happy in the contentment that it gave me.

There were few cars, the empty roads spooling out like toy tracks, twisting at wild angles up dramatic climbs from the villages into the mountains. The heat at sea level was oppressive, relieved by the cool winds coming in through the built corridors. I thought of my father and the old Rotterdam he described, the wider avenues created where the medieval town had been destroyed, the wind that was now extinct in the city, forced elsewhere by massive glass and steel offices. The VOC had used the old route to the Indian Ocean, launching on trade winds from Cape Verde and the Azores, sailing west then going south on currents and turning east at the Cape of Good Hope. These were the same winds flowing over me now, striking off the flat white buildings and blasting the surf against the rocks.

The mountain lakes were so remote, and involved such punishment just to reach them, that they remained largely deserted. After reaching altitude, the paths down into the craters were narrow and steep and occasionally required the use of ropes. I arrived sweating, sunburned and out of breath, quickly establishing my base – towel, planted parasol, water bottle, work kit – and waded out into the emerald green water. I collected samples from upper, mid and lower levels, packing the vials into the chilled containers in my bag. I allowed myself to lie down briefly as I dried, soaking up reserves of energy ahead of the long climb out of the crater and across the mountains home.

On the walk back I smelled the sulphur from the geysers, white steam twisting skyward. Farmers baked meats in scald-pits, carcasses infused with the scent and the feel of the burned-up inner rock. They were prize items for cruise-ship passengers shuttled in on yachts from the larger islands. I was fascinated by the sickening smell – rot, flesh – and by the sight of the charred meat slabs being delivered from the vents. I imagined that the flesh had always been there, burning in the lower earth, and was only now being excavated, eaten like the ritual consumption of a god. Water and steam ejected dramatically, implying the original formation of the islands, the chaos of lava and fire, cooling and hardening and creating the terrain.

I was returning late one afternoon to the village when I noticed it – a feeling that something unnameable had changed. At first I mistook it as an extension of the dislocation I already felt, my basic estrangement – lack of language, ignorance of context – from the people around me. I had come down from the lakes, as usual, around 6 p.m., noting the fatigue, the tension in my calves, the automatic motions of my body. With the guest-house in sight, I stopped. The usually shuttered cafés were open; people drifted in twos and threes through what should have been deserted streets; amplified voices and music played out from concealed speakers. If I saw more people than I usually did, if I initially sensed a feeling of excitement and opportunity, then I dismissed it as a mistaken attribution, an effect of my satisfaction after a good, long day’s work and a pleasant, even thrilling descent from the mountains. It wasn’t the scene around me that was different, as I came back into the village, it was my relationship towards it.

Still, I enjoyed this feeling, and wanted to prolong it. I was tired, and unusually hungry, so I decided to eat an ersatz burger in one of the small cafés opening late. After settling at a table and ordering my food, I looked up from my notes, alerted by something on the television at the bar. A news feature was playing: three officials stood behind a podium, faced by dozens of microphones and cameras. I made out block capitals rolling across the lower segment of the screen: UN, NASA. I flinched, and immediately went to retrieve my phone, then stopped, remembering I had no data left – in fact had purposely let it run out. If the story was important, I would find out soon enough, anyway.

I ate quickly and ravenously and drank three bottles of wheat beer before leaving the café and trailing across the central plaza towards the guest-house. I had the impression, again, of difference, a certainty not only that something had changed, but that this change was being demonstrated, was being lived, all around me. I wondered if I was witnessing the beginning of a festival, the quiet early stages when everything is still being set up. I could see no costumes, no stalls, and while the streets were busier, these were hardly crowds. And yet I could feel it, palpably – something new was taking place right now. Standing there, I tried to pinpoint exactly what it was, but I couldn’t see it. Enjoy it, I told myself. It doesn’t have to mean anything. Enjoy it for the feeling itself.

The shaded anteroom of the guest-house felt cooler after the warmth of the evening air. The dark shelves and cabinets were made from redwood sourced from the sheltered inner islands. Stepping in, almost immediately I collided with Isabella. Isabella – not much older than me, dark-haired, and petite – smiled as she usually did, and we performed our scripted interactions. But this time, instead of wishing me boa noite, she continued smiling, looking at me in expectation. She then said something I didn’t understand. I was frustrated with my poor grasp of the language – I felt I should have known the words she was using, that it was important, and yet they meant nothing to me. I did my best to smile warmly and apologetically, and then finally shrugged. Just as I stepped away, turning towards the dark wooden staircase, Isabella called out my name with renewed urgency. She smiled again, gestured to me, then drew a circle with her fingers, pointing upwards. I nodded uncertainly, and ascended the stairs.

Later that night, when my eyelids started to feel heavy and I got up to pull the shutters across the windows and peel back the bedsheet, I recalled the image from the television screen. There was something curious about it. It wasn’t the jostling mics or the flashing cameras, but the expressions of the scientists standing before them. They were smiling. The older spokesperson in the centre had a red sheen across his face, hair unkempt. The usual laborious preparations had been foregone. There was an air of spontaneity and excitement, the same excitement I had glimpsed earlier in the village and in the café, and which Isabella had tried to communicate to me at the bottom of the stairs, pointing to me and gesturing at the sky.

On each of my last four days I saw the sperm whales breach. Tourists began appearing, narrow boats with vertebraic rows of sunglasses, phones, and bright orange life-vests. The whirring sound of drone cameras was a constant. I went home exhausted, arms, calves tight from the long steep walks to and from the lakes. I ate large bowls of pasta and drank jugs of water with crushed ice and lime. The winds at night rippled through the shutters on the two- or three-hundredyear-old buildings. The skiffs in the jetty bobbed up and down. There were splashes that might have marked a further breach; it was hard to tell without a moon. The night before my flight I made my way carefully past the rocks one last time and swam out in the oily black water, turning to float on my back and look up at the immensity.

___________
 
Sitting by the runway-facing window, I heard my phone ping with an alert from the airport Wi-Fi, and I logged in. It was the lead story everywhere. More details would be released later, and the initial announcement was brief: NASA engineers had made a radical breakthrough in propulsion technology. There were rumours that spacecraft could achieve more than 10,000 times their previous velocity. For now, the Scientific Council said it was confident ‘major applications’ would be found in the coming years. Researchers were setting up larger trials, and it was already being described as one of the most significant engineering advances in history. The details were vague, but it had to be nuclear based, surely. Had they finally produced scalable, safe fusion?

I read email after email, article after article as I waited for my boarding call. Javier said that while he wouldn’t go so far as to call it a hoax, the pay-off from the alleged breakthrough was years away, and in that sense nothing substantive had changed. We should be sceptical of the timing; this could all be a glorified PR event, an exaggerated blast of good news after everything that had happened in the past few years.

Other reactions bordered on the ecstatic. It wasn’t just the breakthrough itself, but what it might lead to, what other advances and applications it might enable further along the line. There was potential for an exponential creativity explosion, whole new industries driven by this single, pivotal change.

The consensus lay somewhere in the middle, a kind of cautious, wait-and-see optimism. There had been little in the way of concrete details. All of this, the spokesperson said, would be forthcoming. Even so, I found it impossible not to be excited, swept along just a little by the sense of hope, opportunity, revelation. The most exciting thing was that none of us knew what would happen next. And while the sceptics might be proved right – maybe the research would stall, maybe the applications wouldn’t turn out to be as widespread as hoped – we didn’t know that for sure. What we had, I thought, what they had given us, was exactly what we needed – some hope.


FOUR

At the start of the final year of my doctorate I flew to South America’s Caribbean coast. My supervisor had secured me a position as menial help on an expedition ship travelling south-east through the Atlantic. Although the exact purpose of the voyage wasn’t clear, I was eager for experience and this was my only route aboard. I waited three days in the walled city for notice of the ship’s departure, ahead of a voyage lasting anywhere between one and two months. I walked the interior of the old city again and again, spiralling its centre, observing the huge, impregnable doors and long shadows, the elaborate cathedrals with the stench of rotting plumbing underneath. Confirmation finally came just as I was about to give up; Endeavour would leave the following morning from the deep-water harbour 12 miles past the walls.

We departed with clear skies and no wind, the ramparts around the city quickly fading, and after lengthy demonstrations of the evacuation procedures by two of the Russian crew, I was shown to my cabin, a low, narrow box with a set of iron beds stacked either side. We were several feet above the waterline, the porthole sealed shut and painted over. I exchanged brief introductions with my cabin-mates – young researchers like me – slotted my things into the allocated drawers, locked them to prevent spilling and made my way to the kitchen. We’d alternate between kitchen, linen and ‘wet’ duties – helping prepare and bring in the dives each day – and though a schedule was posted it was provisional and subject to sudden change.

Endeavour was a five-tiered vessel roughly 60 metres in length, painted off-white with the open deck a stark deep green. The inner corridors were long and cramped, the whole interior repetitive and confusing, walls lined by identical cabins, stairs and massive white steel doors that gave out onto the sea air.

The first days were long, dull, difficult. Not just the work, but getting used to the feel of the ship, the unsteady floor and walls, which were a particular problem when you were serving food and drinks. You had to think before you walked, check the floor, gauge the look of the other passengers before setting off. I was always conscious, always sceptical, which was proving quite a stressful way to be. By the time of evening clean-up I was exhausted, desperate to return to my cabin and shut myself away. I had no leisure time. There was the additional stress of not knowing anyone while being in contact with so many people as I served and cleaned. Felix, one of my cabin-mates – 3 inches shorter than me and never seen without his red cap – helped me on our first day in the kitchen, but other than that I’d barely had a conversation stretching further than two lines.

On the fourth day I finally got some time out on deck with the divers, checking oxygen supplies, SD cards, suit-locks, taking registers and confirming launch and retrieval times for multiple descents. Although I was happy to be outside again, it was still frustrating being primed for a dive I’d never take. I crouched while the swell crashed over me, saltwater stinging the back of my throat. Towards the horizon were several uninhabited atolls. But the real interest, the focus of the dives, were the reefs further down.

The divers went 60 to 100 feet, drifting at the edge of the possible. As I ran through checks with each of the surfacing divers they nodded back with a glazed expression. Emerging in their bodysuits, lying on the deck, they were nameless, impersonal, almost unhuman. I never actually heard them speak. It was funny to think I could have nodded to them in the corridor, or passed them their plate in the dining hall, and that the recognition only went one way. Though I concentrated on the divers’ eyes, I couldn’t match them with the faces I saw in interior levels; they remained mysterious, as if they had crawled out from the water originally, and returned there again every evening.

We spent five long days and nights around the San Andreas reef. I had responsibility for safely extracting SD cards and manually uploading footage onto the server. The divers worked tirelessly, descending after dusk with headlamps and cameras, sleeping a couple of hours and going back out again, suits yet to dry. Basking sharks drifted on the horizon; huge whale sharks spun softly and mournfully below. The best raw footage was put on a wall screen in the theatre after meals, left playing in a loop overnight, more powerful for the lack of sound and narrative, just the scene itself, the intermittent clarity, thick, murky clouds suddenly transforming into a direct confrontation with an animal.

‘No one is here to commit to anything,’ he was saying. ‘We just want to get a little more information. We know there’s stuff on the seabed that we want, but if potential damage is judged excessive, we won’t drill. Simple as that. We’re not the bad guys here. That’s what’s great about Endeavour – we’re working together, drinking together. So it’s really in your interest to share what you know, otherwise, how do we judge risk? How do we know we’re not making a mistake? And if we do go down there, how do we do it in the cleanest way possible?’

I lingered slightly longer than necessary before clearing away the plates. As service staff, we tended to be invisible, which had its advantages. Nick Freeman’s broad Australian vowels emerged through his thick moustache, and he didn’t give me so much as a glance. Everyone knew him – a consultant with one of the South African firms. He was seated next to a woman probably not much older than myself; she’d glanced up a moment ago, mouthing ‘thank you’ as I cleared the empties. I had a vague feeling she was a palaeontologist but couldn’t remember where I’d got that from.

‘Some of the species broadcast on the wall,’ the woman was saying drily, matter-of-factly, ‘resemble the first motile creatures. The first nervous systems, 570 million years ago. By the time we name them, they may be all but extinct.’

‘I agree,’ Nick said. ‘It would be better if we had never encountered these things. But here we are. We can’t go back now. We can’t pretend these metals don’t exist,’ he went on. ‘There are six to eight times as many reserves in the seabed as on the land. Green energy relies on this. Come on – be realistic.’

‘What’s realistic,’ she shot back, ‘is that time is different down there, life moves slowly. And we can destroy it in an instant. A whole ecosystem, gone; even in ideal circumstances it would take millennia to recover.’

Nick seemed to be readying a shrug.

I walked back towards the kitchen, stopping a moment while the ship leaned. There was an art to this, with the swell gathering, the floor increasingly unsteady. So far, thankfully, I’d neither dropped anything nor been struck by seasickness. After two hours more in the kitchen, running through the conversation I’d overheard and being repeatedly pinned back by the rush of hot air from the dishwasher, I peeled off my gloves, dropped them into the bin and slowly made my way back to the cabin. But before I got there, I paused by the stairs, went up on a whim, and pushed outside for a breath of unfiltered air.

It was surprisingly loud, the top-mast fluttering and shaking in the wind. I felt the relief of the cooler air gusting over my burned and clammy skin. It was almost midnight, and the ship’s inner lights dimmed. The water was calm; an edgeless black meeting the vast sky. I took hold of the perimeter rope, shook off my shoes, planted my feet down firmly on the fibreglass composite, and carefully walked out towards the bow.

I was now at the tip of Endeavour, holding the rope-edge and leaning forward, eyes shut, enjoying the freedom and feeling of escape, the huge vault of the sky I sensed above me, the stars. And then, from nowhere, a quiet voice sounded; my eyes shot open and I leaned back again, gathering myself in.

‘I’m sorry,’ he said. ‘You probably thought you were alone.’

He stood a few feet to my right, short, slim, fair-haired in loose fitting T-shirt and long shorts. He raised an eyebrow and smiled nervously. ‘I didn’t mean to startle you. You clearly hadn’t seen me there, and I wanted to leave you alone, but then I worried you might hear me coming past and that would be worse.’

I gave a light chuckle. ‘Don’t worry. I’m almost surprised it’s just us out. It’s incredible here.’

‘I try to come out as often as I can, though sometimes it’s not possible.’ His accent was hard to pin down – Scandinavian, I thought, clipped, with a hint of Eastern US. ‘I have to admit, I find it easy to lose myself out here. Two whiskies, five minutes sitting by the bow at midnight, I can barely remember my own name.’

‘I can imagine.’ Now I could see him clearly, I noticed his irises were an unusually vivid blue. And though I’d initially taken him for young – one of the other junior researchers

– I saw he was actually quite a bit older than me.

‘There’s nowhere else I’d rather be right now. Nowhere.’ He grinned, shook his sandy hair. ‘When I stand here, I feel like I’m slipping away.’ He gestured at the water – ‘It anticipates us, contains us, outlives us. And we are right here with it.’ He stopped, and I could see him breathing, his narrow chest inflating under his baggy shirt. ‘Ahead,’ he pointed again, ‘is the mid-Atlantic Ridge, 28,000 miles around. Cape Verde, the Azores, Iceland, Ascension. I can’t tell you how important this journey is to me. You’ll see what I mean, I hope, when we get there.’


FIVE

A week in, and I was finally striking up conversations and learning a little more about the trip. Endeavour was part-funded by groups who wanted to mine and dredge the seafloor. If this compromised the expedition, it wasn’t exactly a shock – corporate sponsorship always seemed to lurk in the small print, and ISA had been authorising seafloor surveys for years. Regardless of what we found, permits were unlikely to be given out for some time yet – or so I hoped.

There was more to this, I learned. It was a shock and a thrill to hear we were sailing towards a newly discovered hydrothermal vent. NASA wanted to trial some new kit there, and had sent an engineer to oversee it. I was scanning the passengers in the dining room, trying to match names with faces. Rumours spread in the kitchen. Obviously reps like Nick wanted any info they could get – vents held all sorts of treasures – but Felix said there was talk the Nuclear Regulatory Commission was scouting for a possible dump site for nuclear waste. This seemed unlikely. It was exciting, and the tempo was changing, the days starting to run together. I barely had time to pause and ask how, in an area as well studied as this, the vent was only being discovered now.

We picked up speed, ploughing south-east, due to continue straight on for the next seven days. There were fewer and fewer birds as we lost sight of the islands and continued on into the blue. In the mornings and evenings I worked in the kitchen. Not trusted with food prep, I served, cleared, cleaned. Felix said I was ‘better at destruction than creation’. I protested, but there was some truth in it – despite my sister’s claims about how messy I was, I didn’t mind cleaning the way some of the others on the ship did, mostly because I appreciated working alone. All of us were researchers – that was what brought us here – but I seemed to enjoy the isolation most. When I cleaned, I knew what I was doing, and I could work to a rhythm that let my thoughts run clear, giving me time and space to speculate about where exactly we were going and what we might find there.

Most people agreed that ocean vents were life’s beginning. At their base, archaea – the ancients – feasted on methane and sulphur, converting gases into sugars and founding the food chain. The archaea – small, structurally simple, distinct from bacteria – were some of the first living things, appearing 3 or 4 billion years ago in a chaotic era of mass volcanic eruptions. At some point long after this, something even more radical happened, and archaea grouped with bacteria to form a new kind of cell, containing a nucleus. All multicellular life – plants, fungi, animals – come from this.

But archaea still exist. They’re drawn to inhospitable regions – Antarctic ice-sheets, the salt plains of Chile and Eritrea – but their most exotic site of all, arguably, is in our stomachs. Presumably they act symbiotically, and help us in some way. No one’s really sure. Among other strange characteristics, archaea have the ability to become dormant, and to reanimate after tens of thousands of years.

I first came across them when I was eleven years old, the point at which my interest in the microscopic world began. It was also when Geert’s attacks were continuing. I started to get pains in my stomach, and rather than thinking they were caused by my father, a manifestation of fear, I imagined instead I was part of an ancient story, colonised by strange creatures building biosedementary structures on the seafloor. It was an escape, a flight from autobiography. I never believed I would actually go there.

The exploration site we aimed for was so deep, and bore such unbelievable pressure, that just to observe it took a great amount of ingenuity. The submersibles cost more than the ship did. Getting there was the easy part. Seeing it – and, crucially, retrieving footage – was the challenge.

Amy Delacroix, a French-Canadian engineer, had helped design the subs. This only came up some way into our conversation, after I had tried to engage her with some of the speculative ideas about algal agriculture that were occupying me more and more in my doctoral research. I had a rare evening off work, I hadn’t been counting my drinks, and I was taking advantage of Amy’s generosity. She seemed to remember everyone’s name, even ours, and Felix said she’d already questioned him for forty-five minutes on his thesis on the engineering implications of cephalopods. Even if she wasn’t especially interested, she’d at least been in a position like ours before, a lowly researcher scrambling for opportunities, and was sympathetic, happy to humour and encourage us. It was just past the golden hour, three days before we were due to hit the coordinates, and a few of us were standing out in the breeze.

Amy had platinum blonde hair and a tough edge built from years of being patronised or worse by male colleagues. She’d worked with NASA at the Jet Propulsion Lab for six years designing exploratory vehicles, so must have been a decade older than she looked. I was a little awe-struck. Amy seemed to lose attention, eyes wandering past me. ‘You were saying?’ she prompted, holding her wine glass so loosely and casually I was amazed it hadn’t fallen.

‘It’s nothing.’

‘I was listening, Leigh.’

‘Yeah?’

‘Uh-huh. You know, we might have more in common than you think. Space agencies are going to launch more off-world missions in the near future, and some of those are going to be crewed. And people are going to need to eat while they’re up there. So I’d say storage and growth of versatile, highyield, nutrition-heavy crops will be pretty relevant in the coming years.’

This wasn’t something I’d ever thought about; my eyes lit up at the suggestion. I blushed, grateful for the sunburn, and quickly brought the conversation back to subs. Each of them cost several million dollars to build and trial. She’d seen the process through from beginning. ‘It’s Stefan’s voyage,’ she said. ‘I’m not interfering unless he explicitly asks me to. It’s more authentic this way – I mean, the people ultimately using the equipment aren’t going to be designers. But of course, I’m happy to help.’

The sea, she said, was a sort of intermediate stage for the subs, whose utility was off-world. ‘The past few years there’s been an explosion of funding. It’s changed everything, in terms of what we might do. Every major space agency has essentially torn up its twenty-year forecasts. We can go further now. Much further. And it’s realistic to think we can start doing so pretty soon. Saturn’s moons are a feasible target. If I tell you Europa’s seas are 100 miles thick, you’ll get an idea of why we’re interested in vents.’

The only deep-sea subs I’d seen were large top-loading bubbles. They looked like re-entry capsules in science-fiction films. ‘Like a diving bell? Oh god no, those are not what we’re using,’ Amy laughed, blowing hair strands out of her eyes. ‘I’ve no experience with crewed subs, that’s something else entirely, I’m afraid. That’s vanity. Why would we limit our designs to something a person can fit inside? You’re really cutting back on what you can do. If a person’s inside, you can’t take risks. A human is a soft part, and has to be protected. The really interesting places can’t accommodate a person. So it makes sense to cut out the vulnerable parts from a system.’

‘So what I saw didn’t come from NASA?’

‘No! Definitely not. If you’re preparing something for off-world use, you want it to be as small as possible, reducing payload. The first machines to explore Europa or Enceladus will likely be descendants of what we’ve got wrapped in the deck below us now.’

Scintilla was 3 feet long, largely plexiglass and steel, and could apparently stand greater pressure than any other marine vehicle. New optical equipment – designed by a Serbian astronaut who became obsessed with improving visual systems during a stint on ISS – allowed Scintilla to record images at distance even in opaque environments. Scintilla could also collect sediment and water samples. This had not, Amy said, been easy to build.

She took a sip from her wine, and seemed to contemplate it. I watched her run her tongue across her lips, feeling the burn on my face again. ‘Look, it’s fraught with paradoxes. First, you need to decide whether the vehicle should be remote operated or autonomous. Obviously the first’s easier, quicker to build, and if there’s a visual feed it’s an advantage if you can move it around. But there’s a limit to what you can do with ROVs, and where you can put them. At extreme depths, they basically shut down – comms fail, and because they’re not autonomous, the thing just sits there. Comms are one of the first things to go – another soft part, if you like. So ROVs are great for shallower areas, but not so great on a trip like this. And useless in Europa’s 100-mile seafloors.’

‘So you built something autonomous?’

‘We tried. There are various stages between ROV and automated. The quickest useful thing to build – useful for getting started – is a vehicle with a route programmed into it. So, for example, you direct it to explore the seabed in a zig-zag motion for 150 metres.’

‘So it isn’t actually autonomous.’

‘It’s controlled externally, remotely, it’s just that the instructions are coded in a bit earlier, so it doesn’t have to rely on a volatile feed.’

‘But then to code its movements, you’ll need a map of where you’re going?’

‘The paradox! But again, we trialled these vehicles at shallower depths, which helped us batter out improvements. Later, with more autonomous systems, we found similar problems. The core system isn’t so different from self-driving cars; you train it using images which it learns to recognise. Paradox again: we can do our best to create conditions that resemble what we think is down there, but without going there it’s basically a guess. I wouldn’t look too worried, Leigh. There are various fail-safes built in. We also have ROVs that we can use as support or retrieval vehicles. But can I let you in on a little secret?’

‘Yeah?’

‘Nobody really expects Scintilla to come back up from the vent – not from ultimate depths, assuming the vent’s as deep as people are saying. At least no one at JPL does. I wouldn’t be distraught, honestly. The ROVs and other kit will retrieve data. And we’ll bring Scintilla up from shallower depths – we’ll be careful with it. So it should, I imagine, still give us interesting footage and samples. But if we want to push it, push it as far as the vent reaches, then yeah, I wouldn’t put money on seeing it again.’

A light cut out in the cabins behind us, and the sky became clearer. I was starting to feel cold, wishing I’d brought my sweater.

‘The main issue right now isn’t getting to the moons, it’s the secondary vehicles we’ll use on arrival. That’s what we need to get right. It’s my understanding the advances in thrust design make medium-range travel pretty straightforward.’

‘When you say medium range—’

‘I mean within our solar system. We’re not getting out of there for a long time.’

‘So all this,’ I said, nodding past the railings, ‘you’re not interested in it, not really? Not interested in what’s there? I mean, this is just a trial for you? A rehearsal for space?’

‘Oh it can be both, I think. I can be interested in all this – how could I not be? – while still seeing it essentially as a read-through.’

‘And Nick,’ I nodded towards the Australian, loudly holding court on the opposite side of the deck, ‘he’s presumably interested in off-world minerals. So he wants to see how Scintilla works?’

‘I think you know the answer to that.’


SIX

While I made a point of getting to know Amy better, I didn’t feel I was being dishonest, or particularly cynical. I liked Amy, enjoyed being around her, and if there was a chance she might help me later in my career that was a bonus. I was hardly a burden on her, busy as she was; I was careful not to overdo it, and I knew if she found me irritating she wouldn’t think twice about swatting me away. Felix and I suspected she liked playing mentor, and it was possible to indulge this in a way that flattered her and worked for both of us. As suspected, she had worked a series of service jobs through most of her study, and she was quick, maybe too quick, to note perceived slights towards us from the other passengers.

We were in the long stretch between the Caribbean and the mid-Atlantic, the unbroken blue where the lights of a large container at night were an event, where we trawled the horizon for plumes, where dolphins matched our tempo and rode alongside us, and where dazzling, glassy translucent fish bounced up and startled us, tracing wide arcs through the air. More than a week past land now, with only migrating Arctic terns above us, I felt I was finally settling into the ship’s rhythms. Early morning setting up the dining space ahead of the buffet. Then clearing tables, washing everything and making my way through my assigned deck, cleaning the toilets and the shower rooms and putting out fresh laundry for the cabins every third day. Afternoons were down time – I dozed, read, snacked, sat out on deck, and took turns on the long-range tripod cameras set up by bow and stern. Prep for dinner began at 5 p.m. for a 7 p.m. start. It was 9.30, 10 p.m. by the time serving staff could eat. Felix and I usually ate together, after clearing away the main meals.

It was funny, in a relatively small ship like this, how you always seemed to see only the same few people. It was an unwritten rule that you kept the same seat at meals, and so I got to know those on the tables I served, and found myself running into them in the corridors and out on deck. I still hadn’t spoken to half the people here, and by this stage I didn’t imagine that would change. We seemed to have gravitated and settled into small, unofficial bubbles. I didn’t actually see Amy all the time, I just remarked on it every time I did, as I didn’t with others. It was as if an appreciation of anything greater than eight or nine people at once was too much, and so I only carried the people that I knew, and automatically nodded hellos to strangers I was sure I was seeing for the very first time, marvelling at their ability, at all other times, to remain hidden.

Usually, on introductions, I said I studied algae, but this was not dry land and this was not an ordinary group of people, so I went further, explaining how algae was a false term, how it covered a huge range of organisms, from giant forest kelp to beach-weed to single cyanobacteria cells, some of which were as closely related to us as to each other. Then I said something about algae’s enormous agricultural potential, and how this was partly what I was working on in my thesis, and what I wanted to pursue afterwards, funding permitting.

Introduced at last to Stefan, leader of Endeavour, I saw to my surprise we had already met, sharing that conversation three nights previously at the bow. He smiled sheepishly, and again I noted the almost unreal blue of his eyes. He asked the question, raising his voice above the engines and the wind: ‘Why algae in particular?’ And whether encouraged by Stefan’s own frankness several nights before, or just freed by the continually dramatic setting on the ship, I found myself actually thinking about this, then listening, in some surprise, as I opened my mouth and said, ‘Because it lets us breathe.’

Stefan liked this. He nodded happily, and we spoke about this and about the journey. I quickly found he was very easy to talk to, that I had none of the usual qualms expressing myself around him, maybe even that we’d developed a rapport. He seemed to enjoy my lack of deference – ‘A natural consequence of seeing me at my most vulnerable,’ he deadpanned, referring to his boyish excitement when we had first met – and we shared an uncommon passion, an obsession really, for marine microbiology. For us, it wasn’t work – this was our lives.

___________
 
They had only got the alert three months ago, meaning everything had been put together very quickly. A measure not so much of excitement as unease, uncertainty. Nobody understood what it was. A telecoms company had found it first, rolling fibre-optic along the Atlantic bed back in April; suddenly everything had just stopped. They lost the cable, the programme stalled. Rather than getting divers in – too expensive, too laborious, and anyway the obstruction was likely much too deep – investigators leased an orbiting satellite for a new depth reading. The results came back at 12 kilometres, as deep as any vent in the world. Which of course didn’t make sense – the Atlantic was widely charted. Previous surveys had put the area at between 3 and 4 kilometres. There had been tectonic activity here around three years previously, but of nothing like the kind required to gouge out such an enormous depression. The vent must have existed earlier – so why hadn’t anyone seen it?

‘It’s impossible,’ I said. ‘It’s an error, it must be.’

‘They did try using more traditional methods,’ Stefan said, out on the deck again, ‘but all their instruments were lost.’

‘They lost them?’

I was sure, now, that the irises weren’t real, that he was wearing tinted contacts.

‘WTO announced a switch in trade routes, put an embargo around the site. As a precaution. A pretty expensive precaution, you can imagine.’

‘So that’s why this happened so quickly.’

‘Every day the embargo continues is a financial disaster. They want us to investigate so that trade can revert and everyone can pretend it never happened.’

‘But at the same time it’s an opportunity for prospectors and strip-miners.’

‘Yes,’ Stefan agreed. ‘And for us too.’

We’d been talking more generally about research interests. I had to constantly remind myself our positions were diametrically opposed – I was on the very bottom rung, Stefan expedition leader. But he spoke to me, exceptionally, as an equal. While being careful not to pry, he was interested in what drew me to marine work. I tried to speak carefully, to measure my words and not say anything I later regretted.

‘Do you have a theory,’ I asked, ‘about the 12-kilometre reading, assuming it’s correct?’

He smiled, his bare feet gripping the composite, one arm clutching the railings. ‘Actually I do. I believe an unusually large mineral layer precipitated when the vent first emerged, blocking sonar and radar. This would explain earlier the readings of 3, 4 kilometres.’

‘Like a false floor?’

‘Yes. It would have to be a massive precipitation, of course, but it’s not impossible.’

‘And then the recent earthquakes were strong enough to split this layer?’

‘Exactly. The problem then is why other vents are not similarly blocked.’

‘Maybe they are.’

‘I don’t follow?’

‘Most of them. And we’ve only found those where the false floor has broken.’

‘It’s possible. I hadn’t actually considered that. Hopefully, soon, we’ll find out.’

There was a pause in conversation, and I suspected Stefan wanted to tell me something, that he was holding back for some reason. We continued looking out onto the nightwater, the sea rushing before us.

‘I think,’ he said eventually, still looking ahead, ‘that life on Earth is already stranger – much stranger – than we credit. It’s perhaps difficult to really face this; certainly it’s difficult to do the idea justice. I think we might share this frustration.’

‘Yes. I think we do. That’s why I get up every day and go into the lab – because I want to face it, this strangeness.’

‘I know the phrase was mine, but what does it mean to you, to face it? What do you mean by that?’

I thought for a moment, listening to the ship’s movement. ‘I mean I want to explore this strangeness as rigorously as I can, and to see myself in it too.’

‘Yes,’ he said quickly.

‘I don’t want to “other” the strangeness. I want to accept it and recognise it. One of the first things that excited me – really excited me, and I can remember this vividly – about the ocean, was the knowledge that it already contains everything. It’s like you said earlier: the stuff of the body – of every body, of every living thing – it’s still there.’

‘The body before it was cast,’ he said.

‘I feel like it must be a developmental problem, a preserved childhood state, or something – I just can’t accept this fact as trivial, and move on. How can you take this for granted? How can anyone do that?’

‘This is why you’re interested in cell development?’

‘The cell is basically an ocean capsule. A preserved primordial capsule, holding the original marine environment inside. This is . . . this is just beyond incredible, isn’t it? I mean, you could describe us as both people, and as mobile assemblages of ocean. I am not ready to get over this.’

Stefan gave a quiet laugh. ‘It’s what we’re hearing now, sloshing beneath us as the ship goes through it. It’s a mistake to think of our origins, of all life’s origins, as belonging only to the past. It’s still there.’

‘I want to know what’s inside this vent, and how deep it goes.’

Stefan looked ahead, then checked his watch. ‘We’ll, we’re due to approach the embargo zone in twenty-eight hours.’


SEVEN

I couldn’t sleep the following night. When the engines stopped, the silence was shocking. Everything clear and stark. The dark water was unusually calm, barely a swell. I went round the deck perimeter, hearing the ship creak and strain. Endeavour seemed smaller, more exposed; swaying and drifting in the still water, it was as if we had returned to an earlier age, crossing the ocean with no sense of what we would encounter on the other side.

The silence didn’t last. Minutes later the crew were out, stomping past me on the composite, yelling at each other in Russian. I backed off, retreated through the steel door and immediately almost clattered into Stefan. He barely paused, veering away, clutching a bundle of printed sheets. He called out to Karlsson, who barked something back. Dawn was breaking, electric lights dimming in the corridors, and reluctantly I made my way down to the kitchen to prep the buffet. I wanted to be out on deck, where the action was, not stuck in here pouring cereals and fruit juice.

The priority now, according to last night’s meeting, was to locate the edge of the vent. The methods they were using were thousands of years old. I heard the heavy clunk of the zodiacs lowered from the ropes, and soon after, the first motors of the teams going out, carrying coils of sounding wire. Slowly, each of the four vessels would unspool the wire, recording the depth where the plummet landed. The coils ran to 4.5 kilometres, judged sufficient to indicate the dropping-off of the seafloor. This would let them determine the vent’s edge, and draw its shape. As a technique it was laborious and unwieldy, and there was the risk of the plummet getting stuck before it reached true depth, but for relatively shallow areas it was supposed to be fairly reliable.

While all this was going on, Amy was making last-minute checks on Scintilla. I glimpsed her sitting in the corridor in shorts and shirtsleeves, hair up, fingertips flashing over her laptop. She seemed in her element, and I wanted to watch her for longer, but I had to get back downstairs. I still hadn’t had a proper look at Scintilla, and I made a note to find time to ask Amy if I could do so before its first descent.

Scintilla, later, would measure the deep parts using sonar and radar. Divers were testing water temperature and salinity and acid levels to calibrate the device. Sonar readings were always unreliable, but Amy said you could mitigate errors by programming the device according to the characteristics of the water. What lived there, what composed it, what its character was. 1,500 metres per second as a standard measure of sound velocity isn’t helpful, because speed varies in different conditions, and every part of the ocean is unique. So to get a reliable depth, you need to know the area already. The paradox again. As a general rule, you couldn’t learn anything radically new, rate of progress capped from the start by inertia, inability to recognise anything past the limits of present imagination. You could only see, essentially, the world as you already knew it.

‘If something unprecedented does exist in the vent,’ I said to Felix, as we made our way back upstairs, ‘there’s no guarantee we’d acknowledge it. Even if it moves right past us.’

I dwelled on this as I waited out on deck, watching the activity. I questioned what else I had already missed so far, in my own life, simply through the limits of my character. If we were blind to anything representing a new category, then our individual histories might have amounted to a series of glancing encounters with unspeakable wonders – as a general summation, it felt about right. Life as a repeated failure to apprehend something. Coming close then veering away again, sensing this unnameable category, music heard distantly through a series of doors, a dull, echoing bass, a sound hitting your body.

A distant humming, a smudge of darkness on the otherwise clear horizon – one of the zodiacs was coming in, early. I pushed off from the railings and began to circuit the perimeter, the engine noise of the zodiac louder or quieter according to the objects between us – the life-rafts, the riggings, the emergency supply units.

Voices called from the other side of the ship, over the louder motor of the incoming boat. Karlsson was visible, his wavy, thick blond hair recognisable against the zodiac’s black gunwale. He was close now, and shouting something to Stefan I couldn’t understand, waving as the boat came in. One of the crew threw a rope towards Endeavour. Karlsson was hauling up the sounding equipment, which was odd, given they would be going back out to take further readings soon anyway. I edged closer, and saw it wasn’t the wire-coil he was passing up; it was a sonar device. Stefan wore a stern, troubled expression, gathering the rope in. And then I understood. Karlsson wasn’t sketching the vent’s edge; his team had gone straight for the centre, the projected centre, far out over the horizon. This wasn’t authorised, it wasn’t the plan. Hence the yelling, Stefan’s consternation on deck.

‘Thirty-six,’ Karlsson kept yelling, calling it louder, just that number, finally barking it out as a question, an interrogation, stress on the third syllable. From his look of astonishment I understood what he was saying. I felt the number thud against me and push through me, leaving a deep hole – I was hollow, brittle at my centre. Thirty-six was a distance, a measurement. 36 kilometres. Three times the depth of the Mariana Trench.


EIGHT

The crews worked slowly and methodically, fixing the line on their respective drop-points, ensuring the descent was consistent, following the line forward 50 metres, retreating and confirming readings, starting the whole process again from the next point. In this way, they gradually drew the shape of the vent, tracing the floor as it fell away. They set up parasols to block the sun but their faces still burned. They came back to Endeavour when the sun was at its zenith, filled up on bacon, eggs and black tea, slept and went back out again. They didn’t stop when the sun had gone down, preferring to work in the softer temperature, the calm under the stars, sleeping in turns until daybreak. At last the four zodiacs were moving towards each other, suggesting the end, the closing-in of the vent edge, was in sight.

As the data came in, Stefan charted it on the board in the theatre. I switched between the outer deck and the theatre, the sea and its representation, and by the second day a rough picture was beginning to emerge. The shape appeared approximately oval. A Cassini oval, Stefan said. As the teams continued to draw the unusually large perimeter, excitement gradually levelled off, tempered by unease. We were very close to the edge of this, and our vessel, swaying in the calm water, seemed smaller, more vulnerable than it had before. It struck me then that we knew almost nothing about this place, that we might be in some kind of danger, and that our actions were reckless, provocative.

No one could explain Karlsson’s depth reading, taken 18 kilometres from the edge and so not actually by the centre, where the vent would be deepest, at all. Clearly it wasn’t valid; something unusual was happening in the water, causing a delay in the echo of the sound-waves and rendering sonar useless. I utilised my invisibility during the afternoon meal, flitting between tables and the kitchen, watching the generally muted conversations spiked by bursts of energy and speculation. Nick said his firm expected nickel, cobalt, iron and manganese near the vents. Could chemicals and minerals distort sonar to this extent? he asked. Amy shrugged. It was the beginning of a thesis, anyway, a possible explanation for the failing instruments, but it wasn’t doing much to calm nerves.
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