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            ‘Written about humans for humans, this book exposes the inhumanity of imperial ambitions and colonial wars like no other work on the subject.’ Serhii Plokhy

            ‘An invaluable document and an urgent plea – a love letter to a place and a community worth protecting at all costs.’ Boris Dralyuk

            ‘An extraordinary journey … through a landscape of such heady beauty and rich ecology … A rare achievement.’ Jen Stout

            ‘Hauntingly beautiful and personal … A must-read for anyone seeking to understand the soul of the Donbas beyond the headlines.’ Jade McGlynn

            ‘Interlacing histories and stories, meticulous research and the power of witnessing, it enriches our understanding of the past of Ukraine’s east. One day, it will help us reimagine its future.’ Sasha Dovzhyk

            ‘Brings the reader to haunting and haunted landscapes, while spotlighting the people who work with great care to keep memory and history very much alive … Masterful.’ Kate Brown

            ‘An emotional and engaging requiem.’ Andrey Kurkov

            ‘Well-researched, deeply personal, and masterfully narrated … A must-read.’ Volodymyr Kulikov

            ‘It celebrates the richness of Ukraine’s east but avoids exoticisation; her interlocutors are never just objects under study, but rather co-authors of their story.’ Uilleam Blacker
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ix
            Preface

         

         I first visited the Ukrainian east, often referred to as Donbas, in the summer of 2019. I was travelling to the chemical-making city of Sievierodonetsk for a summer school that I’d helped to organise, and was taking the overnight train from Kyiv to the nearest railway station in the east in Lysychansk. On boarding the train, I found that I was sharing a cabin with two women from what was already terrorist-occupied Luhansk. The women insisted that I have a glass of the brandy they’d brought along for the journey. They’d had a couple of drinks already and talked loudly over each other for my benefit about how good life was in the occupied zone. ‘There are traffic jams everywhere,’ one told me, painting the city as a populated and thriving urban metropolis, ‘the cinemas are full every night.’ I excused myself after a while and went down the train in search of my friend Dima, whose family had been displaced xfrom Luhansk five years earlier, when Russian military and fighting groups had invaded the region. Dima listened to my anecdote about the tipsy women in silence. Then he told me that he sometimes dreamed of his family home in the occupied city, and of the now surely overgrown basketball hoop in his backyard, where he had played as a child.

         When I woke the next morning, the skyline, visible through the crack in the blind, was distinctively flat. I went out into the corridor, where Dima and a couple of others in our party were already up, to get a better view of the steppe landscape. The region’s iconic coal slag heaps, known as terykony in Ukrainian, from the French terricones, whizzed regularly past the window. I asked Dima if he’d ever climbed any of these industrial pyramids. ‘Of course,’ he answered, ‘everybody who grew up here has. We can climb one together if you like.’ I would climb my first terykon in Myrnohrad two years later in July 2021. On the outskirts of this coal-mining ‘monotown’ (a single-industry settlement of around 50,000 people), I scrambled up the side of a slag heap behind Dima, gripping branches of trees as the shale slipped underfoot. At the top a picturesque view greeted us: a low slice of ebbing sunlight at the horizon, punctuated by more terykony and warm yellow streetlamps. At that same moment, Russia was massing thousands of troops and military equipment on the border with Ukraine. Six months later, they would invade and the region would be engulfed by the devastating war that remains ongoing at the time of writing.
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         People have written about how war erases not only buildings and infrastructures, but a sense of self and professional identity as well.1 As a researcher who writes about Ukraine but xihas no family in the country, I am undoubtedly at the outer limit of this war’s emotional orbit, yet nonetheless also experienced a sense of erasure. When Russia invaded, I was in the middle of writing a very different book to this one, about the region known as Donbas, a heavily industrialised and, since 2014, war-impacted part of the Ukrainian east. The book was a more conventional history, written in a detached academic voice, which I’d tried to keep untainted by my feelings of anger and injustice about the structural violences that had caused so much human and environmental suffering to this place and other resource-rich regions like it. The book lingers unfinished in a folder on my desktop. Since Russia launched its full-scale war, I haven’t been able to access that detached xiiacademic voice to finish it off. Instead, the anger and sadness has poured over onto the pages of my writing. This angry, sad history of Donbas is what you hold in your hands now. It is, it seems, the only story that I am able to write.

         
             

         

         My research on Donbas began in my hometown of Cardiff back in 2015. I had been pondering for some time the strange parallels between Wales and Ukraine – the regionalised industrialisation, language politics, and culturally dominant eastern neighbour – and had been lightly googling this topic when I came upon the Hughesovka Research Archive, housed within the city’s Glamorgan Archives. This collection documents a chapter in Wales’s history about which I then had no idea. It records the migration in the late nineteenth century of hundreds of Welsh miners, engineers, and chemists to a newly founded settlement in what is now Donbas called Hughesovka (named after John Hughes, an industrial entrepreneur from Merthyr Tydfil), then part of the Russian Empire. The Welsh labour migrants stayed in Hughesovka until 1917, when, following the Bolshevik Revolution, the mines they owned and managed were nationalised and they were thrown out of the communist state. Hughesovka became Stalino, named in honour of the dictatorial architect of Soviet industrialisation, before in 1961 being rebranded as Donetsk. Today Donetsk is the capital of the unrecognised ‘People’s Republic of Donetsk’, an illegal, Russian-manufactured territorial entity responsible for many atrocities in Ukraine since the outbreak of war in 2014.

         Through the story of John Hughes and the Welsh migrants to Donetsk, I began to dig deeper into the history of Donbas. I discovered the pre-industrial life of the region through xiiithe writings of Soviet palaeobotanists, studying their pencil sketches of gigantic tropical plants and swamps to glimpse long-gone vegetal environments that formed the perfect stew to produce coal millions of years later. I studied the maps of industrial geologists, following their delicate swathes of pastel pinks and yellows to learn where the seams of Cretaceous-era limestone, Permian-era gypsum, and (the most sought-after mineral of all) Carboniferous coal shale were distributed across the territory. From the ideologically inflected corpus of Soviet-era industrial historiography, I gleaned insights into the cults of industry that emerged in different parts of this region. I learned about the ‘Stakhanovites’ who had broken records with their labour, overfulfilling their quotas for mining coal, casting iron, or pouring steel. Drawing on these sources, I constructed a mental map of the region, populated with all the places that I wanted to see and visit: the salt flats of Sloviansk, the coal seams of Lysychansk, the sprawling steelworks of coastal Mariupol.

         From 2019, I began to visit the Ukrainian east at least once or twice a year. Led by local historians, geologists, and cave explorers, I discovered the region’s overground and subterranean realities, learning first-hand about the places that until then I had only read about in books. In Ivanhrad, I walked the labyrinthine tunnels of the Donetsk region’s abandoned gypsum mines. A hundred and eighty metres below the ground in Soledar, I encountered a chilled and sparkling world of hollowed-out salt deposits. The resourceful miners leading our excursion there had developed tourist offerings when the market for salt crashed after 2014. On the front line of the fighting in Toretsk, I joined a tour of Donbas’s oldest working coal mine. At the top xivof the decrepit headframe (the encased triangular metal structure that sits above a mine), where huge winches had pulled the half-dressed miners from the depths below, the director warned us not to go outside, since Russian-backed fighting groups still fired across the border. All these places, so rich in history and heritage, now trapped under Russian occupation, their residents displaced, their industries destroyed.

         
             

         

         ‘What exactly is Donbas?’ This is a question that gets posed again and again in the Soviet-era history textbooks that I’ve been using for my research. These works, being Soviet teaching resources, are mostly written in the colonial Russian. In Russian the question looks like this: Что такое Донбасс? And sounds like this: Chto takoe Donbass? If I had to convey the intonation of this phrase it would be: What exactly is Donbas? In that ‘is’ there is the suggestion of doubt, of something that needs to be cleared up. I’ve been thinking a lot about this ‘What exactly is’ question, about when and in what contexts it gets asked. You’d never find it asked about the West Highlands, for example, or Bavaria; everyone, it’s assumed, knows exactly what those places are. Why, then, have historians and writers been so preoccupied with the existential meaning of this place? Why were they so keen to answer this question? Why is this question still being asked so insistently today?

         The short answer is colonialism. Donbas, a region that has historically been located at the intersection of different empires, has been the focus of multiple colonisation campaigns and with them, many efforts to re-categorise and rebrand. Donbas, before it was known as Donbas, was assigned many other politically instrumentalising names. From the sixteenth century it xvwas known as part of the ‘Wild Field’, a name that, like the ‘Wild West’, suggested a place waiting to be ‘civilised’ through colonisation; for a short time in the eighteenth century the Russian Empire rebranded it as ‘Slavianoserbia’, a title that referenced the multinational border guards strategically settled in the area; following the forcible incorporation of the Black Sea territories into the empire at the end of the eighteenth century, these lands, in true British colonial style, were reimagined as Novorossiia or ‘New Russia’. It was this name, originally intended to attract Slavic settlers to the area, that Putin tried unsuccessfully to revive during his latest phase of Russian settler colonial violence. ‘What exactly is Donbas’ is, then, a question that continues to drive Russia’s war of cultural erasure.

         Today the term ‘Donbas’ usually refers to the Donetsk and Luhansk regions in the Ukrainian east. The name is an abbreviation of the geological term ‘Donets Coal Basin’, first introduced by the French mining engineer Pierre Guillaume Frédéric le Play during expeditions around the region in the 1830s.2 It wasn’t the only name given to these mineral-rich lands at that time. The Ukrainian geologist and colonial administrator Evhraf Kovalevskyi coined ‘Donets Mountainous Ridge’ in the 1820s to refer to the same territory. ‘Donridge’ didn’t fix itself in the imagination in the same way as ‘Donbas’, however, and it was the latter that survived into the Soviet period. During the Stalinist 1930s the term ‘Donbas’ became politically charged, taking on connotations of mechanised hyper-productivity and communist values. Donbas was visualised in propaganda as a beating heart pumping life blood in the form of coal around the communist state’s arterial railways. This idea of Donbas as a vital organ, an engine, or a furnace powering the Soviet state xvibecame central to the modern imagining of the region and is one that remains relevant to this day.

         The annexation of Crimea and the start of Russia’s military campaign in the region in 2014 further toxified the term ‘Donbas’. With its enthusiastic incorporation by terrorist fighting groups into pro-Russian propaganda, ‘Donbas’ acquired the taint of military violence and anti-Ukrainian hate. That same year, Olena Stiazhkina, a Donetsk-born historian and writer, rejected the territorial signifier, writing: ‘Donbas does not exist. There will be just Ukraine or nothing … the word Donbas does not define anything.’3 With Ukraine’s adoption of a package of decommunisation laws in 2015, which aimed to purge the country’s public sphere of Soviet place names and monuments, debate around the political correctness of the term intensified. Oleksiy Danilov, the secretary of Ukraine’s Council for National Security and Defence, thus condemned the name ‘Donbas’ in no uncertain terms when speaking in 2021: ‘The word “Donbas” is not written in any of our state’s regulatory or legal documents,’ he declared. ‘This is a definition that the Russian Federation has imposed upon us: “the Donbas people”, “the choice of Donbas”, “Donbas will not be brought to its knees”.’4

         Despite these high-level debates, and despite Russia’s full-scale invasion in February 2022, many from the region continue to refer to ‘Donbas’. Sitting with friends in a café in western Lviv in summer 2023, I listened to a conversation between a Ukrainian researcher originally from Kharkiv but now based in the United States, and a historian who had, until he was displaced in 2022, lived and worked all his life in the Donetsk region. The US-based researcher expressed her surprise that my friend used ‘Donbas’ to speak about his native region and xviiadmitted that she tried to avoid the term in her own work. My friend explained that he was able to say ‘Donbas’, since he came from, grew up in, and loved the region, but that outsiders were right to be cautious about what they intended by the word. This conversation reminded me of how terms that were once slurs have been reclaimed by those against whom they have historically been used to do harm. ‘Donbas’ does carry a lot of baggage, but it also has emancipatory potential. It can be used to Other and objectify, but it can also assert community and a sense of place. In this book, I use it in the knowledge of these contradictions, and never with the intention of causing injury or offence.

         
             

         

         There is a Ukrainian version of a popular meme from before the full-scale invasion that shows images of four different kinds of headache. Migraine is shown as a red spot at the front of the head, hypertension is a patch on the crown, stress is a red band around the temples, and ‘living next to Russia’ is an entire head coloured in red. The joke is serious: Russia has been Ukraine’s biggest headache since it gained its independence in 1991. Courting Ukraine’s political elites, supporting cross-border business links, and sponsoring cultural and pseudo-cultural organisations promoting Russian language and culture, Russia has done everything in its power to undermine Ukraine’s political stability and national unity.5 Some say that the rhythm of Russia’s interference in Ukrainian politics has resulted in a revolution or a war once every dozen or so years – 2004, 2014, 2022. The common factor to all these political milestones? Russia and its refusal to allow Ukraine to disentangle itself from its colonial stranglehold. xviii

         With recent dramatic events, some may struggle to remember what happened in 2004. But the Orange Revolution, the mass protests that broke out across Ukraine in response to the corruption, voter intimidation, and electoral fraud that marked the 2004 presidential election run-off vote were in many ways the beginnings of the current war. Disputing the victory of the pro-Russian Party of Regions candidate, Viktor Yanukovych, people across the country took to the streets. The largest protests happened in Kyiv and Lviv, but there were smaller ones in other cities too, including in the east. I remember meeting a group of young Ukrainians who had taken part in the protests at a conference in the Tyrolean mountains in Austria in 2005. They all wore T-shirts emblazoned, in bright orange, with the word ‘Tak!’, meaning ‘Yes!’, which had become the symbol of the protests, and radiated positivity and self-confidence. The 2004 demonstrations proved a turning point in Ukraine and a touchstone for protesters during the Maidan Revolution. They were affirmation that self-organisation could realise change in the face of Russian manipulation and domestic corruption.

         Ten years later the Russian headache was back with a vengeance. Yanukovych, who had returned to power in 2010, refused to sign the Association Agreement with the European Union in November 2013, ending widespread hopes of closer cooperation with the EU. In response to this perceived act of political treachery, mass protests began on Independence Square in Kyiv, quickly spreading across many cities in Ukraine and becoming a nationwide revolution known as EuroMaidan, or the Revolution of Dignity. Moving more brazenly this time, Russia responded by annexing the Crimean Peninsula and xixlaunching a military operation in Donbas. Following years of economic and political investment in the region, the operation found limited traction, and some local fighting groups joined forces with the Russian military.6 This hybrid military operation, sustained with arms and technologies from Russia, resulted in the occupation of parts of the Donetsk and Luhansk regions and the formation of the pseudo-republics known as the Donetsk and Luhansk ‘People’s Republics’ (‘DNR’ and ‘LNR’). The occupation had catastrophic consequences right across Ukraine. Between 2014 and the escalation of the war in February 2022, more than 14,000 Ukrainian citizens were killed and 43,000 injured, and a further 1.6 million people were displaced from their homes.

         
             

         

         Telling the story of Donbas at this moment of time is a political act. The marketplace of information and misinformation about the Ukrainian east stands at the very centre of the ongoing war. Political forces have become even more invested in answering the question, ‘What exactly is Donbas?’ For Putin’s Russia, and its war of cultural erasure in the region, Donbas, it disingenuously claims, is an integral part of the ‘Russian World’. For the Ukrainian army, fighting fiercely to reclaim this devastated territory, Donbas is unambiguously Ukraine. I am not interested in debating this point: Donbas is, of course, Ukraine. What I am interested in are the many agents and institutions of political and economic exploitation that have contributed towards this present moment: the colonisation of the Wild Field by Russian imperial forces; the region’s forcible industrialisation by European capitalists and Soviet managers; the strategic branding of Donbas as a flagship of Soviet industrial xxmodernity; the ruthless impoverishment of local communities by thieving oligarchic elites after communism; and, most importantly for those living in the region today, the political manipulation and coercive violence inflicted by the Russian state since 2014.

         This story alone, however, could further contribute to the region’s objectification, crystallising it in the eyes of the world as a victim without agency or will. This condition of enforced victimhood is unfortunately not unique. The populations of Palestine, Bosnia, or Northern Ireland share many of the same frustrations about the way they have been reduced to figures of pity and objects of charity, rather than their demands being heard. In this book, I try to think very differently about the places and communities sacrificed to conflict. History emerges on these pages from my encounters and conversations with the many knowledgeable researchers, museum workers, historical enthusiasts, collectors, industry workers, activists, and explorers from the region. I have tried not to erase these individuals in my writing, as often happens to the so-called ‘fixers’ that journalists and writers employ to provide much-needed local context to their stories. Local knowledge holders are instead centred in this book, unlocking the meaning of this region’s special places and past experiences, things only people from and of this place could know.

         This book is a product of what I’ve come to think of as ‘care-full’ writing. Such writing, for me, means writing for rather than about the people for whom this story matters most, sharing drafts of my work with them, inviting them to edit and correct my texts. Writing in this way involves a kind of vulnerability that academics don’t often embrace. It opens xxiyou up to criticism from those who know the realities that you’re writing about more intimately and profoundly than you do; it makes you face up to the potential of your words, written from places of comfort and privilege, to cause harm. But this approach can also be liberating. In my case, it has allowed me to return to research that, in the immediate after-math of the full-scale invasion, seemed irrelevant and even unethical. It has allowed me to reconceive my work, not as a parasitic act, exploiting the trauma and suffering of others, but as part of a collaborative venture to bring attention to the complicated history of this rich and beautiful region, a place that has often been reduced to a set of simplistic and misleading stereotypes, a place that has been wrongly dismissed as not worthy of cultural note.

         Writing with care has also led me to invite my Ukrainian friends and colleagues to contribute directly to this book. I have asked them to provide their own responses to my writing about their native region, to reflect on what it means to be from and of this place, and what they think of when they think of home. Some authors have responded to this request by writing laconically and academically about their eastern homeland; others have conjured up almost magical-realist portraits of the region. These texts exist as short chapters of their own, punctuating each one of mine; in them I feel that deep attachment to Donbas that I also observed when travelling through this part of Ukraine. I feel my friends’ complicated, ambiguous affection for and pride in this place, with its heavy industry that pollutes but also shapes community identity; its landscapes that are damaged but are also familiar, intimate landmarks. As Andrii Prokopov from Mariupol xxiipoints out in his text, this is a special place, with a special history and special people. I also experienced this region’s specialness. It is something I try to render for readers on the pages of this book.

         
            NOTES

            1 Darya Tsymbalyuk, ‘Erasure: Russian Imperialism, My Research on Donbas, and I’, KAJET (2022), https://kajetjournal.com/2022/06/15/darya-tsymbalyuk-erasure-russian-imperialism-my-research-on-donbas/.

            2 Mykhailo Kulishov, ‘Materialy kruhloho stola “Staroho rudnyka”’, in Kryvoluts’ki chytannia – 2023: Mynule, vidrodzhene viinoiu. Liudy, ob’ekty, podii. Zbirnyk istoryko-kraeznavchykh prats’ (Kharkiv: Machulin, 2023), pp. 229–30.

            3 Olena Stiazhkina, ‘Donbas ne povernet’sia v Ukrainu, bo Donbasu ne isnue’, Ukrains’ka Pravda, 3 November 2014, https://www.pravda.com.ua/columns/2014/11/3/7043067/.

            4 Oleksiy Danilov’s statement was made at the forum ‘Electoral Reform: Estimation through the Values, Political Rights, and Quality of Procedures’ on 24 March 2021, in Kyiv. See National Security and Defense Council of Ukraine (2021), ‘Oleksiy Danilov: The Functioning of the State in the Territories of Donetsk and Luhansk Regions Controlled by Ukraine is Fully Ensured’, 24 March 2021, https://www.rnbo.gov.ua/en/Diialnist/4857.html.

            5 Denys Kazanskyi and Maryna Vorotyntseva, Yak Ukraina vtrachala Donbas (Kyiv: Chorna hora, 2020), pp. 311–12.

            6 Ibid., p. 311.
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            For me, Donbas is not only a historic region of Ukraine. It is also a unique place where each stone has its own thousand-year history. It is a region whose history is interwoven with the mines and the pits, and which hides a treasure trove of minerals beneath its surface.

            The region is famous for its mining heritage, which dates back over three centuries of coal extraction. But Donbas was also one of Eastern Europe’s most important centres of ancient mining. The earliest traces of mining here date back to the Stone Age, and are linked to the extraction and manufacturing of flint. In the Bronze Age, a group of ancient mines and a mining and metallurgy complex were founded on the copper ores of the Bakhmut Basin. During the Iron Age and the early Middle Ages, this area became a centre for the extraction and smelting of iron ores. From the end of the sixteenth to the beginning of the seventeenth century, the Tor and later the Bakhmut salt trade began to develop.

            In 1664, the first state-owned salt factory was built on the Tor salt lakes. At the end of the nineteenth century, large deposits of rock salt were discovered, prompting the rapid construction of salt mines in the area. From the end of the eighteenth century, systematic geological studies of the Donetsk Ridge began, and from the middle of the nineteenth century, large-scale industrial development took place. A huge industrial region grew up on the foundations of the Donets Coal Basin. This was the origin story of many of the region’s smaller mining towns as well as its gigantic metallurgical complexes.

            My journeys through the depths of Donbas started more than ten years ago when I decided to share my impressions and knowledge of this incredible region. In my blog ‘Mines and Pits of 4Donbas’ I research and write about the secrets of this industrial region of Ukraine. In articles, photos, and specialist publications, I try to demonstrate the beauty and value of every corner of Donbas. This is not just a story of mines and quarries, but a journey into a world where traditions meet modernity, where work meets rest. Today, sadly, Donbas has become a huge wound on the territory of our country and a tragedy of divided destinies.

            Mykhailo Kulishov

Horlivka, Donetsk region (occupied since 2014)
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         NEAR LYSYCHANSK in the Luhansk region, there is a place called ‘Fox Beam’ (Lysiacha Balka), also known as ‘the cradle of Donbas’. Fox Beam, named for the many foxes who roamed this land, is the mythologised birthplace of Donbas’s coal industry and the location of the region’s first coal mine, sunk here in 1792. On a cloudless summer’s day in July 2021, I am walking along the Beam as part of a group led by Mykola Skuridin, a sprightly local historian dressed in England football top, shorts, and plastic flip-flops. Mykola is helping us pick our way through the undergrowth to a place where you can still surface-mine coal. He speaks constantly as we walk, taking the ascent in his stride, while I scramble, breathless, up the bank. A fount of knowledge about Lysychansk’s mining history, he is in his element talking to interested foreigners like me about this special place that most of us would otherwise never get to 6see. His blue eyes sparkle against his tanned, smiling face. He gestures for us to move on, promising that we are almost there, clearly excited at the surprise that awaits us.

         The Luhansk region, part of the Eurasian steppe belt, is thick with heat in July and most of our group are dressed more for the beach than a cross-country hike. Mykola’s football strip shines like a beacon ahead, however, and helps us find our way through the fir, fern, and elder that has formed a tangled carpet on the forest floor. As we walk, we criss-cross a rust-coloured stream – its iron ores have stained the clay bed beneath an iridescent, unworldly orange. Finally, we arrive at a brittle white rock face; seams of black coal snake across its higher reaches. Here, Mykola produces a coal pick – an object from the local museum, he tells us – and skips gazelle-like up the rock to hack coal from the cliff, stashing the chunks in a plastic bag. Offering his haul around the group, he explains that this is some of the best-quality anthracite to be found in Europe. My lump of coal, gradually disintegrating into a powdery mass, sits beside me now in Scotland as I write.

         Donbas has long been associated with coal. The much lusted-after fossil fuel resonates across the region’s toponymical landscape. The rock has given its name to cities and villages in the eastern territory, including Vuhledar, from the Ukrainian for coal (vuhillia), Shakhtarsk, from the Ukrainian for miner (shakhtar) and Antratsyt, from the Ukrainian for anthracite (antratsyt).1 Even the name Donbas itself, a shortening of Donets Coal Basin (Donets’kyi vuhil’nyi basein), references the mighty mineral. Coal formed part of the cultural imagination of Donbas from the nineteenth century onward. After the revolution, propaganda art fetishised the region as an inexhaustible 7source of the valuable fossil fuel. From the Stalin period, people were subjected to an onslaught of documentary film and literature celebrating the feats of the region’s superhuman miners, square-jawed Stakhanovs and Izotovs overfulfilling their quotas by forty times. Donbas came to mean coal, and coal to mean Donbas. The two were industrially forged together.

         
            [image: ]

         

         The emergence of coal as the dominant association of Donbas is, however, the result of extractivist storytelling, a reductive kind of meaning-making that imagines places only in terms of their most commodifiable component parts. If we delve beneath the surface of this region, we find mineral worlds that did not capture the colonial imagination in the same way as coal but are nevertheless fundamental parts of Donbas’s long geological development. These sedimentary 8layers form chapters from the distant past. They describe landscapes from ‘deep time’ – sometimes desiccated and lifeless, sometimes lush and tropical – that left traces of their multispecies’ lives beneath the ground. To explore these beneaths is to encounter the many identities of a place now exclusively associated with industrial extraction, depletion, and war. It is the recovery of a rich and long history of environmental transformation, intermittent erasure, and periodic geological and ecological reconstitution.
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         People often think that ‘Donbas’ was a Soviet invention. But the term, and the associated idea of the region as a site of mineral extraction and profit-making, in fact dates back much earlier. One of the most important figures in Donbas’s transformation into an industrial commodity was the Ukrainian geologist Evhraf Kovalevskyi.2 Born in a village near Kharkiv in 1790, Kovalevskyi completed his studies at the empire’s most prestigious school of mineral extraction research, the Gorny (Mining) Institute in St Petersburg. This elite-forming institution produced the geologists responsible for sourcing minerals to power the industrial engine of the Russian Empire. The political significance of this work was reflected in the fact that many of its graduates transitioned into politics, using their knowledge to direct economic policy in the rapidly industrialising imperial state. This remained the case even into the twenty-first century. Two hundred years after Kovalevskyi, Vladimir Putin, the author of Russia’s war against Ukraine, would also graduate from this same school of mining expertise. 9

         In 1816, Kovalevskyi began work at the imperial headquarters of mineral extraction, the Department of Mining and Salt Affairs. This bureaucratic-sounding unit was one of the most powerful departments in the quickly industrialising Russian Empire, responsible for mineral excavation across the vast territory of the colonies, from the iron and copper ore quarries in Siberia to the coal mines of central Kazakhstan. From this crucible of colonial administration, Kovalevskyi would return, two years later, to his native Ukrainian east, tasked with identifying the location of the iron ore and coal deposits that could feed Luhansk’s emerging steelmaking enterprises. Kovalevskyi undertook this prospecting work simultaneously with academic research into the mineral composition of the region’s subsoils. During their expeditions around the region, his team of geologists sunk boreholes deep into the earth, testing the composition of the samples they drew. Based on this research, Kovalevskyi produced one of the first stratigraphical surveys of the Donets Mountain Ridge, a map which revealed for the first time the region’s mineral-rich sedimentary foundations.3

         Kovalevskyi’s ‘Petrographic Map of the Donets Mountain Ridge’ marks the transformation of the Donbas region from an object of ‘scientific interest’ into an extraction resource, a commodity for colonial exploitation (see plate section for reproduction).4 It was not the only region to be commodified in this way. Resource-rich regions all over Western Europe, from the oil-shale lands of West Lothian in Scotland to the coal deposits of Upper Silesia, were undergoing similar conceptual transformations at that time. But more than any other map of the territory that preceded or postdated it, this stratigraphic portrait paved the way for the industrial exploitation 10of Donbas, with a proliferation in the years that followed of mining infrastructures and an influx of labourers from all over the Russian Empire and further abroad. Charmingly picturesque in its muted colours and delicate calligraphy, this map was, then, a harbinger of mechanised industrial change. Following its publication in the early nineteenth century, capitalist industrialists would pour into Donbas, turning the region inside out in their attempts to excavate their fortunes from the mineral-rich ground beneath.

         
             

         

         In the summer of 2021, as Russian troops began to gather menacingly around the edges of Ukraine, I journeyed around the region depicted in Kovalevskyi’s map with Mykhailo (Misha) Kulishov, a researcher and cave explorer. Misha’s interest in Donbas’s mineral history had emerged during his teenage years in his native city of Horlivka, a coal-mining settlement, which since 2014 had been occupied by Russian military and fighting groups. As we drove along, swerving and occasionally hitting potholes that made our bones jolt, Misha told me about the expeditions he had taken around Horlivka’s abandoned mines as a young man. His troop of intrepid explorers would descend into the Earth’s depths, lugging a canoe to allow them to pass parts of the mines that had flooded since their closure. It was in these recesses that Misha fell in love with the region’s geological history, a history he would bring alive for me with his encyclopaedic knowledge as we travelled across the territory.

         The swathes of pink, yellow, and green on Kovalevskyi’s map speak of the geological realities that formed in this region over millions of years. The wide belt of pink that follows the undulations of the Siverskyi Donets – a river that stretches 11from near Belgorod in Russia, merging with the fast-flowing Don before emptying in the shallows of the Azov Sea – indicates Cretaceous-era chalk and limestone that lie beneath the ground. In the ungraspable vastness of geological time, the Cretaceous period, taking place between a mere 145.5 and 65.5 million years ago, is a relatively recent planetary experience. The mineral deposits that it has gifted the Earth thus lie relatively near to the surface. When humans first started quarrying these materials, there was no need for boreholes and mines. It was enough to scratch the topsoil to reveal the startling white and dusky pinks of the brittle rocks beneath the ground.

         Bilokuzmynivka, located in the map’s top right-hand corner between today’s occupied Bakhmut and front-line Sloviansk, is a rocky outcrop where the earth’s chalk deposits dramatically break through the crust. An aberration in a series of modest chalk hills that line the right bank of the pine-bordered Bilenka River, Bilokuzmynivka is a truly awesome sight. As we arrive by car from the west, the jagged, dirty white peaks rise from the ground like a blast of choral song. It is easy to understand how this chalk mountain has lodged itself in human imagination and drawn peace-seekers to it over the centuries, hermits and other kinds of recluses. But, as Misha explains, the real fascination of Bilokuzmynivka is in its mineral detail, something that cannot be appreciated from a distance, and must be contemplated up close. We leave the car, meeting a blast of steppe heat, and begin to climb.

         
             

         

         Ninety million years ago when the deposits that would eventually form Belokuzmynivka were accumulating, Ukraine was mostly covered by sea. This sea was a warm and life-welcoming 12place cut through by sunlight much more intense than that which bears down on us now, searing the skin on the back of my neck on this summer’s day. This Cretaceous sea abounded with life: it was filled with rays, sharks, and ray-finned fish called teleosts, as well as marine reptiles like ichthysosaurs and plesiosaurs. It was also replete with less dynamic life: sea urchins, starfish, and crustaceans of many variations thrived. Most abundant of all, however, were the microscopic single-celled organisms encased in tiny shells made of calcite (calcium carbonate). Across millions of years, as the waves of this sunlit sea swelled and crashed, these plankton died in their droves, their lime skeletons coming to form a thick layer on the sea floor. As this calcium-rich sediment built up, it rose closer to the surface, slowly baking into rock.5
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         13It is mind-bending to think that, having scrambled the final steep incline to reach the top of Bilokuzmynivka, we are standing, sweaty but exhilarated, on what would have once been the shell-lined bottom of the Cretaceous sea. Misha casts around to find me a fossil to take home as a souvenir: marine fauna, such as ammonites, belemnites, and sea urchins have left their impressions everywhere on the soft white rock, postcards from another geological time. While humans have tended to show deference to this geological monument, they have not treated flint, its mineral fellow traveller, which forms lines of morse code along the rock face, with the same respect. Misha tells me that in the 1960s, Soviet archaeologists uncovered Bronze Age workshops near to Bilokuzmynivka containing remnants of flint excavated from this site. I draw my hand across the jagged, protruding stone, and find it surprisingly cool by contrast with the warm, baked chalk in which it resides.

         Chalk was of course not treated so reverently everywhere. The discovery of its uses for whitewashing houses, making putty, and manufacturing paint, as well as in the production of cement, made it a desirable commodity even from ancient times.6 Under Soviet rule, chalk deposits were quarried for phosphorites that could be used in mineral fertiliser. Phosphorites, Misha explains, like potassium salts, are sometimes referred to as ‘fertility stones’, seemingly inexhaustible sources of mineral nourishment for fields. At the Chalk Flora nature reserve, located along the gently billowing Milk Ravine, named after the white chalk deposits that patch the landscape here, chalk bricks have been cut by hand from the deposit. These same hands have engraved the chalk with cryptic messages, numbers and initials whose meaning has been lost over 14time. In the baking steppe heat, the exploitative and exhausting labour practices that transformed this mineral-rich site resound in the landscape.

         At the quarry, we meet Serhii Lymanskyi, Chalk Flora’s dedicated director and a keen photographer. Serhii is dressed in military fatigues emblazoned with the reserve’s emblem: his arm patch features one of the park’s iconic chalk pines, a beaver, and a golden eagle. This army apparel at first strikes me as incongruous. Serhii’s job seems far from militaristic. His descriptions of patrolling the park’s territory early in the morning, when the mists still lie thick on the chalky ground, on the contrary, seem headily romantic. But, as he explains, his work often entails confrontation. He talks about his ongoing battles with groups who threaten the park with careless campfires and illegal hunting trips, how he and his family have been physically intimated by these individuals, who are often politically connected, and how he’s sometimes not slept for several nights through worry. Protecting this endangered landscape from those who would exploit it for their own pleasure and privilege does indeed seem like a military operation – one that requires considerable courage and competence.

         Recognised by governmental decree in 1988, Chalk Flora was, before the full-scale invasion, one of the only places in Ukraine where vegetation growing from soils formed of Cretaceous rock could still be found in a satisfactory condition. Among the 490 kinds of plant life growing in the reserve are several endangered plants such as oak-leaf tulips, yellow-flowering Don gorse, and purple, pendant-headed fritillaria.7 Among this vegetation, however, one also finds deposits of a very different sort. As we wander through the park, Serhii 15points out places where shattered tank windows and projectiles lie abandoned on the ground. The Ukrainian army occupied the strategic height in 2014 as it fought with advancing Russian-backed forces in the east. Rather than clear these vestiges of war away, Serhii has left them in place: ‘I hope that they will act as a warning of sorts, reminding visitors to the park how awful war is and how it should be avoided at all costs.’
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         The talismanic power of these objects was sadly not strong enough. In spring 2022 the park was once more engulfed by violence as Russia escalated its war against Ukraine. In April, Misha messaged me to say that a bomb had hit Serhii’s wooden house while he was out on his dawn patrols, erasing a life’s archive of belongings, including the camera with which he’d photograph the steppe, and killing his beloved budgerigar 16Zhorochko. Serhii was forced to leave for a safer region of Ukraine, from where he began to fundraise for parks that, like his, were caught in the crossfire of military conflict. More detritus of war is building up in Chalk Flora. Grenades, projectiles, and mortars are accumulating amid the steppe gorse and horsetails. Unlike the Cretaceous-era deposits, which speak of the quiet environmental evolutions of millennia past, this Russian-inflicted sedimentary layer tells a categorically violent story. It will be up to future generations to excavate the history of this multispecies catastrophe, and to hold the guilty accountable for the environmental devastation.

         
             

         

         My first geological expedition with Misha was to an abandoned gypsum mine at the south-west edge of Kovalevskyi’s lemon-coloured Permian system. The Ivanhrad gypsum mine (just south of Bakhmut) can be entered via several ‘adits’, horizontal entrances that also served as drainage, ventilation and extraction systems while the mine was functioning. As we approach one of these low-ceilinged openings, Misha explains that this mine was owned in pre-revolutionary times by one of the large alabaster-production companies belonging to the East Prussian engineer Edmund Farke. It was further developed once the Soviets came to power. In the 1930s, a narrow-gauge railway was built to transport gypsum to the Artemivsk-1 station; this was replaced in the 1940s to early 1950s by a steam locomotive that travelled along the same tracks. When the mine stopped operating in the 1960s, the railway was dismantled. As we enter the mine’s cool antechamber, I realise, to my surprise, that we are moving forwards in time: the tunnels closest to the entranceway are the oldest, dating back to the 17nineteenth century, while the most recently mined sections, excavated in the 1960s, are hidden away in the underground system’s furthest recesses.

         The Permian-era gypsum that the colonial owners of these mines so desired was formed between 299 million and 250 million years ago. The life-giving sea that would wash over the region during the Cretaceous period, leaving its chalk deposits in the ground, had retreated from the mountainous Donetsk country to what are today the territories of the Caucasus and Central Russia. Only a narrow gulf stretched like a long tongue across the territory, ending its journey in nowadays Bakhmut. The climate at that time was hot and arid and this gulf periodically lost its connection with the sea and dried out completely. All that would be left of the water source was a string of lagunas and lakes. Deposits of salt settled and crystallised at their desiccated base. Where the soil’s mineral elements differed slightly, gypsum occurred, forming thick beds and clumps of crystals.8

         In the mine, signs of human interference are everywhere. Metre-long scars mark the walls: these are the exposed remains of drill holes into which dynamite would have been placed to blast apart the rock. Explosions took place at night, while few workers were present, and the shattered gypsum was collected and loaded into railway carts the next day. As we walk deeper into the Soviet section of the mine, we see hooks from insulators and electrical-wiring fasteners bleeding rust down the alabaster walls. Occasionally I step over part of an old railway sleeper on which the rock would have been transported in trolleys out of the mine. Historic human interference continues to resonate in this underground world. The tunnels 18have several sinkholes caused by the activity of groundwater and precipitation. Where the roofs of the hollowed-out passageways have fallen in, sculptural ‘gravitational cones’, which look like mini-pyramids of rubble, have been created. We stop to photograph one in which swallows have made their nests. The way the light falls on it from above makes it look like an art installation.
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         Meditating on this gravitational cone, I am aware of the intersecting geological, political, and social processes that have led to this precise moment. The incremental expansion of cartographical knowledge, including the development of geological mapping, created the conditions for the region’s subsoil to be visualised and excavated by generations of colonial labourers, toiling beneath the ground in these man-made caves. For around a century, workers detonated explosives and hauled gypsum out of this mine, gradually extending the 19labyrinth of tunnels beneath the land’s surface. It seems the integrity of the mines was actually greater when they were functioning; miners made sure that the water that could cause ceilings to fall in was pumped out and that the walls were properly propped. With the abandonment of the mines in the 1960s, nature was left to redefine these spaces. Sinkholes opened up through which tumbleweed fell in summer, and water flooded their lower reaches, creating underwater pools across which the light of our torches now dances.

         
             

         

         While some gypsum mines were abandoned to their fates – frequented only by bats, foxes, and the occasional curious geologist – others were adapted in the twentieth century for new kinds of mechanised production. At the end of the 1940s, the abandoned gypsum mines under Bakhmut were given new purpose in the emerging economy of socialist consumerism. Undeterred by the flooding in many of the mine’s cavities, the Soviet Council of Ministers decided to turn these man-made caves into the USSR’s first manufacturing plant and storage facility for ‘Soviet Champagne’. This sweet sparkling wine, produced using Crimean and other southern Ukrainian vines, became an iconic element of the Soviet-era festive table, an essential purchase for any birthday, festival, and, of course, New Year. Over the next twenty years, Artemivsk (Bakhmut) Champagne Wine Factory gradually increased its production to 10 million bottles a year. By the early 1970s it was exporting its elite produce, entirely manufactured in the excavated underground gypsum caves, not only to communist eastern Europe, but also to the capitalist world, in particular Belgium, Switzerland, and Austria.9 20

         The entangled industrial history of the gypsum mines in Bakhmut make visiting the site a palimpsestic experience. Like a magic-eye puzzle, you can adjust your view to see the history of German alabaster production out of one eye and the history of Soviet winemaking out of the other. The chiselled gypsum walls, along with elements of the historic mining infrastructure, are painted lurid colours and decorated with folksy murals featuring scenes of drunken revelry. One particularly thick pillar of gypsum is carved into the face of Bacchus, the god’s hooded eyes steadily observing the fermentation process. In another atmospherically lit chamber, a heavy wooden table is surrounded by high-backed chairs, apparently used for high-profile dégustations. The uplighting in the room draws attention to the historic drill holes in the walls. Different strands from the mine’s industrial past intertwine here in a way that is both uncanny and poetic: extraction, production, and performative consumption are concentrated into one single space and time.

         When Russia launched its full-scale assault against Bakhmut in 2023, systematically razing the city to the ground in its desperate attempt at a strategic victory, I found myself thinking again of these gypsum mines. The Permian deposits, extracted for their plaster-making properties in the nineteenth century and adapted as wine cellars in the twentieth, were being reinvented once more, this time as bomb shelters and dormitories for those who had lost their homes. Videos surfaced of people gathered in the caves, eating, sleeping, and talking quietly together. Later, more troubling scenes circulated online, of Russian mercenaries pillaging the factory’s wine stores. The walls of the caves, marked with scars of historic explosions, shuddered again with another kind of colonial violence. 21

         
             

         

         If gypsum had come to define Bakhmut by the late nineteenth century, salt was the city’s most historic industry. The naturally occurring salt around Tor (today’s Sloviansk) attracted settlers to the region from at least as far back as the thirteenth century. From the 1700s, when the Tor and Bakhmut settlements were created to defend the empire’s southern border, salt was produced through solar evaporation methods, and later by rock-salt mining, for trade with visiting merchants.10 Writing in 1869, Ivan Levakovskii, a soil scientist at Kharkiv University, dedicated one of his extensive essays on ‘southern Russia’ (today’s Ukraine) to the region’s salt lakes. ‘This part of the Torets Valley is covered with salt lakes and springs,’ he wrote in his field note. ‘All of the soil here is saturated with salt particles, so saltwater oozes into even the shallowest pits. In spring, there are up to ten lakes here, of which six, with the onset of summer heat, dry up, leaving swamps covered with salt silt and mud.’11

         Misha is keen that I see one of these desiccated salt swamps, so we are in the car again, driving south to the village of Oleksandro-Kalynove, just outside Kostiantynivka and around fifty kilometres from the front line. It seems salt was boiled from local lakes here from the 1880s by the local landowner, who built a small factory (now long gone) on the land. Today the salt’s unmediated presence in the ground creates an uncanny effect: it looks as though a makeshift ice rink has been laid in the middle of the sun-scorched steppe. The salt is as coarse to the touch as sandpaper and has cracked in the summer heat. At the edges of the marsh, solonets’ – or as I know it, marsh samphire – stretches up its knobbly red-and-green stalks, making beautiful shadow play against the white beneath. 22
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         The Russian name for solonets’ is soleros, translating roughly as ‘grown where there is salt’. This name reveals the historic function of the plant in this part of the world, for while it was used in glass and soap-making in the UK, eaten with olive oil and fish in the Netherlands and France, in Ukraine it was an organic signpost to the salty springs that would inevitably be located nearby.12 These springs were a historic source of mineral extraction: traditionally, a well would be sunk from which salt brine could be taken for evaporation in shallow, artificial pools. In Oleksandro-Kalynove, an enterprising local resident, Andrii Taraman, has reconstructed one of these wells for visiting tourists. Before the war turned this village into a battlefield, groups of schoolchildren could follow signposts to this spot, lower a bucket down the wooden shaft, emulating 23the historic processes for sourcing salt, and haul out salty brine to evaporate under the scorching steppe sun.

         It is not just humans making lives for themselves amid the region’s salt deposits. A short distance away, the banks of Sloviansk’s salt lakes, which intermingle here with the flood-plains of the Kolontaivka River, are populated by colonies of water birds. Profiting from the thickets of reeds and cattails that thrive in the salty pools, terns and waders arrive here in their thousands each year to make their homes. To the excitement of local ornithologists, the wetlands have also attracted the black-winged stilt, a species of bird endangered throughout Ukraine. This long-beaked, spindly legged specimen is depicted next to a sprig of samphire in a cheerful mural on the main road through the city. Like so many other creatures, these birds are now facing displacement because of Russia’s war. Incessant bombing, which has brought ruination to Sloviansk for the second time in just ten years, has also degraded the land in this area, bringing defoliants and chemical contaminants that have toxified the waters and compromised the sandpipers’ and other birds’ natural habitats.

         
             

         

         Artemsil’ in Soledar – a city that takes its name from the Ukrainian word for salt, sil’ – is one of Ukraine’s oldest working salt mines. Dating back to the pre-revolutionary period, when the smaller French-managed Briantsev pit was in operation here, it has been emptying the earth of its supposedly inexhaustible white mineral for over 140 years. After 2014, when exports of salt to Russia ceased following the outbreak of war, the mine, which, along with others in Soledar, produced around 80 per cent of Ukraine’s salt, faced growing financial 24precarity. To substitute its rapidly decreasing sales, it opened its doors to visiting tourist excursions. Misha has signed us up to one of these tours, along with a group of excitable tourists from Kharkiv. After donning hard hats and, for those who wish to, blue housecoats emblazoned with the mine’s emblem, we descend 180 metres below the ground and emerge into a chilled (16°C) and sparkling world of hollowed-out salt deposits.

         The route of our tourist excursion is a curious subterranean spectacle. A series of tunnels created by industrial diggers connects several chambers featuring tourist attractions that the miners themselves have curated. In one of the central tunnels, a local folk artist has installed a salt carving of Shubin, the gnome-like mythological spirit of the mines about whom folk tales have been written since the nineteenth century. Another alcove hosts a huge cube of transparent salt that the miners discovered while they were digging. One of the most surprising installations is a salt chapel – ‘a fake for the tourists’, Misha whispers in my ear – that has been carved into the rock, replete with chandelier, altar, and icons. Our guide tells us that somewhere else in these labyrinthine depths are hotel rooms where guests can stay overnight to treat respiratory and other chronic health problems. ‘Scientific studies have proven that breathing the salt improves longevity,’ he explains. After standing exposed in the hot Soledar sun all morning, I begin to fantasise about lying down in this salty cave.

         As the tourists clamour to have their photographs taken next to the folk art, Misha calls me to one side to examine the salt walls. The rotating drills have created beautiful effects in these tunnels, marking the white-grey chambers with regular undulating lines that remind me of the approaching tide of 25the sea. Elsewhere, the natural salts in the rock have reacted with water in the air, causing them to dissolve and evaporate, forming fluffy crystals on the surface of the walls. This efflorescence forms textured streaks that reach to join hands other across the man-made shaft: Misha tells me miners call the streaks ‘salt tears’, a name that seems particularly poignant given the difficult fate the mines are facing today.
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         The tour concludes in a cavernous sixty-foot-high room in which the miners have installed an exhibition of objects related to the historic salt industry. The carved-out vitrines in the salt walls hold pages from the mine’s past: cloth caps and shoes made from woven tree bark worn by the mine’s first labourers; collars and bits suffered by pit ponies; and unique mineral finds discovered during mining, such as a section of 26salt cut through with sculptural lignite coal, a fossil that Misha tells me should really be housed in a geological museum.

         The most compelling object in the room, however, is a monumental salt slab into which steps have been carved to create a podium. It was from this mineral stage that Soviet politicians addressed a delegation of industrial managers in 1925, commanding them to dig ever deeper into the resource-rich depths of the country in their drive to manifest the dreamed-of bright future that was communism. The delegation’s clapping, I imagine, would have echoed around this vast chamber, given the extraordinary acoustics. Generation upon generation of political opportunists have appropriated these mineral depths in their efforts to dictate the political meaning of this region. As recently as January 2023, Russia’s mercenary Wagner group temporarily took control of the mine, photographing themselves here in staged poses. Since the region’s occupation, the mines have sustained serious damage; it is not clear yet what is left of their historic infrastructure. In the tunnels the salt tears creep their efflorescent paths down the walls, a mineral timeline of this slow and devastating war.

         
             

         

         Chalk, limestone, gypsum, and salt … it is not for nothing that Donbas has been called a treasure trove of mineral riches. Yet it is coal that has endured in the political and cultural imagination of the place. Kovalevskyi’s petrographic map helps to understand the reasons why. The green swathes that comprise a large part of this map mark the Carboniferous formations in which clay shale and coal are located. This part of Donbas was found to contain three kinds of coal: coking, lean, and anthracite of a quality rarely encountered in Europe.13 The cartographic 27documentation of coal’s presence in the land in the 1820s formed an effective invitation to industrialist capitalists to descend on the region in the decades that followed, seeking to excavate their fortunes from the region’s mineral depths. Today the territory is cross-hatched by an expansive network of coal mines and pits. Their iconic headframes and slag heaps form irregular verticals on the otherwise flat steppe landscape.

         As the environmental critic Darya Tsymbalyuk has remarked, coal is a ‘more-than-human’ environmental archive.14 It contains within itself the traces of the abundant plant and animal life that thrived in the near-tropical conditions of the Carboniferous era. Having grown up near the coal-rich South Wales Valleys, I find it strange that I never questioned what coal was as a child. It always seemed to me a material inevitability, a banal natural product in the landscape that was awaiting extraction to be activated into something useful. But Tsymbalyuk is right that it is much more than that. Coal is a portal into another world of animal and plant life no longer with us, into otherworldly times. The black rock that Mykola surface-mined in Lysychansk is thus a memento mori from deep time. Its brittle layers, disintegrating into sparkling powder, speak of many lives, many passings.

         
             

         

         Coal formed in a period even earlier than chalk and salt. The Carboniferous era is usually dated from the end of the Devonian period, 358.9 million years ago, to the beginning of the Permian period, 60 million years later. In what would become the Ukrainian east, this was a time of great flourishing. The Devonian sea, covering most of Eurasia, whose deep bottom teemed with all kinds of now extinct crustacean life, 28was gradually lowering to expose small islands of dry land. Along today’s Donbas there was a sea bank dense with bogs. These spongy wetlands, comprising partially decayed organic matter from the sea’s base, were extraordinary sources of new life. Over time all kinds of plants took root here, from explosive ferns to the creeping mosses familiar to us today. The tropical climate – an endless summer of close humidity and constant rain – provided ideal conditions for prehistoric trees. These now extinct giants – scaly-trunked Lepidodendrons and Sigillaria, like huge, tufted potato spores – covered the region, forming thick, monotonous forests.15
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