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Cartopology merges cartographic techniques with | 1
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! | Lake Milaren is Sweden’s third-largest lake, Kiruna Church, one of Sweden’s largest wooden Miilaren and the Baltic Sea, and to reshape the example, the REEs currently being sought 1
3 stretching west of Stockholm. It has a surface buildings (built in 1912), is being moved about 5 surrounding urban infrastructure and public include lithium, praseodymium, neodymium, l
! area of 1,140 km?, a maximum depth of 64 km as part of a vast relocation project to make spaces. The site is crucial because Lake and others used in magnets (for electric motors !
3 meters, and an average depth of about 13 way for the expanding iron ore mine. This Malaren lies about 70 centimetres higher than and wind turbines), battery technologies, |
; meters. The lake is fed by multiple rivers and extraordinary effort illustrates how industrial and sea level; regulating this difference protects the advanced electronics and weapon systems. :
! drains into the Baltic Sea through the geological pressures force cultural heritage to freshwater supply for more than two million |
! Norrstrém and Soderstrom river systems, as adapt—or be sacrificed. Some critics argue the people in the region and helps safeguard Markbygden Wind Park is one of Europe’s 1 ]
! well as artificial canals. Historically it served as move is a kind of ‘trompe I'ceil’, drawing Stockholm against flooding. largest wind farms. Its turbines reach about 178 |
3 an important transport route, and its shores are attention away from other ongoing activities of meters, and the project is majority owned by |
! dotted with ancient settlements, castles, and the mining company, especially those affecting The Kiruna mine is the world’s largest China General Nuclear Power Group Europe ;
3 burial grounds—signs of over a millennium of indigenous land use. underground iron ore mine, with an ore body Energy, reflecting significant Chinese |
! human interaction with the water. In the past, that is more than four kilometers long, up to 80 investment in Swedish renewable energy. :
: Milaren was directly connected to the Baltic 2D | Stockholm, Sweden’s capital, is built across meters thick, and extends to depths of over two !
! Sea; over time, post-glacial rebound lifted the 3D fourteen islands where Lake Mélaren meets the kilometers. The mine produces around 26 2D |, When the vast ice sheets that once covered :
3 land and changed that connection, turning it Baltic Sea. About 1 million people live in the city million tonnes of iron ore annually, a 3D Scandinavia melted some 10,000 years ago, the |
] ] ] ] ] ] i ] ! into a lake. itself and roughly 2.5 million in the greater significant share of Europe’s total supply. Its land began to lift, released from the immense X ~2096 m
INGWAZ SAGE narratives teach us another leSS(?n: su.rv1va1 requires us to th1r,1< peyond our 1mmed.1ate needs. Ingwaz t{'aveils beyo.nd the h9r1zon 3 metropolitan area, nearly a quarter of Sweden’s operations have caused ground subsidence and weight that had pressed it down for millennia. K £
not to conquer, but to return with wisdom for his people. Sami cosmologies remind us that humans live in relation to animals, Perhaps this is the lesson that ancient carvings, glacial traces, and Indigenous cosmologies converge upon: to endure, we must ! Are is Sweden’s largest ski resort, located in entire population. Its strategic location on the other geological changes that are forcing much Even today, Stockholm continues to rise by By £
What if stories are not just tales of the past, but maps that help us navigate the future? The weather forecast promised a warm and watt?rs, .ancestors, and thosg yet to be born. Both perspectives suggest that endurance comes not from short-term fixes but from learn to read the world as a living map: one that does not separate humans from nature but ties us into a web of relations across ! Jamtland. with over 40 lifts and more than 80 waterways has shaped its growth over the of Kiruna town to relocate. These about 5-6 millimetres each year. Yet as global k 4 /
sunny weekend, mid-September in Stockholm. A perfect weekend to undertake our first fieldwork trip; all around Lake Milaren. cultivating balance across time and space. time and space. To look at Sweden’s landforms with this gaze is to recognise not only what has been, but also what might still 3 kilometers of slopes that attract both centuries, serving as a hub for trade, shipping developments also affect Sami reindeer herding sea levels climb, this slow ascent may soon be $
Quite early on Samrda,y morning and not long after having left Stockholm, we péssed by the Bronze Age carvings of Hemsta, near be possible. 1 international competitions and tourists. In and industry, as well as a center of politics and lands, fragmenting migration routes and overtaken
Enkoping. We couldn’t choose a better place to start this weekend and weren’t the only ones admiring this place early in the SO, WHAT IF? | . R I ? disruptine indieenous land use '
morning. Another visitor welcomed us and warmheartedly told us about the carvings and the related story of Ingwaz: a hero who | r;:lcent years, rising Wlil'telz tccl:mpe;atures ?lnd culture. pting g : N Sweden | ders |
. . . . . . , ! shorter snow seasons linked to climate change Across southern Sweden, large boulders lie
journeyed beyond the known world in search of wisdom. His path, carved into stone around 1400 BCE, resonates with Odysseus Seen from this angle, the crisis we face cannot be solved by technical measures alone. Whether that means pouring concrete into ! have increasinely challenged the resort. leadin The Hiliesta carvings. in Vistmanland. form th Hammarbybacken is an artificial ski slope in d in fields. f dal h
voyages and other great sagas that tie human destiny to the balance of the cosmos. These ancient stories seem to ask: where do we higher dams, building barriers against rising seas or mining ever more ‘green’ metals to extract rare earth elements for use in | ave mnereas . gy chatle g t.: . © resort, ?a & ¢ Hajesta carvings, . ?S anfand, 1o ¢ scattered n fields, forests, and along the coasts.
find wisdom, and how do we return with it to our people? Later Swedish rulers, he said, claimed descent from Ingwaz, grounding e e (in‘iolvin i e } to greater reliance on artificial snowmaking and largest known rock art site in the Mlaren Valley. central Stockholm, constructed from rubble Carried by glaciers from distant mountain
their authority in a story of cosmic order and responsibility. reloca]zi on of entire communiti es). Such effi)rts ri,la rotect our gc o CII:t estern lifestvle ?0 - a while. but they do not ask the ! raising concerns about its long-term viability. Dating back to the Bronze Age, these carvings and waste materials from the city’s regions during the Ice Age, these stones were 2
harder questions: How do :lve lilve".Wllllat do we valuZ” Ii)\’hat kinLil 0; relatio\:,lships do weynurture vvvvith tile llliving);vorld around us? : depict animals, ships, and human figures. They redevelopment projects. Rising about 100 deposited as the ice retreated, often hundreds
WOVEN VOICES OF THE SAMI ’ ’ ’ : ! Kebnekaise, at 2,096 meters, is Sweden’s were made in a time when Mélaren was still meters above sea level with slopes up to 70 of kilometres from their original source.
Perhaps the deeper challenge is not one of engineering, but of wonder and imagination. What if the maps and plans we make 3 highest mountain, located in the mountain connected to the Baltic Sea, offering insight into meters long, it offers skiing and snowboarding
Sorr.le days later, at t.h.e Nordiska Museet, we saw an extensive ove.r,view of Nordic history, with attention to .the Sami and other today could help us trace pathways toward other ways of living and dwelling: ways that honour the past, care for the present, and 3 range west of Kiruna. I?ue tO' rising . early human routes, beliefs and the environment even in the heart of the 01Fy,' and is demgne'd to
Indigenous communities. Among the works on display, Johan Turi’s evocative depictions stood out; clean, simple and beautiful leave space for futures beyond our own lives? | temperatures and melting of its southern glacier of that era. be used year-round for training and recreational
visual testaments of Sami life, resilience, and their knowledge of the landscape. ! peak, the northern rocky peak, once slightly purposes.
) ) o ) ) THE LANDSCPAE ANSWERS ; lower, has in recent years overtaken it as the Slussen is a central transport hub in Stockholm,
At the Moderga queet, this perspective foun(.i agotherA expression in the art. of Britta Margkatt—Labba. Her works. left a lasting ! country’s highest point, a striking symbol of connecting waterways and roads. Since 2016 it With rising global demand for rare earth
1mp resls1on. deltlcate 1nbform, too. y:t strogg aﬁi lnSI:tent gl v01cec.1 Iln tgem we gllﬁnpse WO.TI?S :Etched mfgf)ﬂ‘ler]gy reltatl_ons. hu.mzns, At first, we saw Sweden’s landscape simply as scenery. But as we travelled and tried to understand, it became something else: it ABOUT THE MAP ! climate change in action. has been undergoing major redevelopment to elerpcnts and ‘grecn’ metals: new mining
anima’s, ancestors, unborn generations, birch 1orests, and sacred fandscapes, all woven 1nto the same fabric. Her stories remind us turned into time made tangible. The land itself tells us stories that stretch far beyond human memory. Nowhere is this more | modernise water regulation between Lake projects are being explored in Sweden. For
that we are not separate from nature but intricately part of it. .. . L X . . . | }
__ | visible to us than in the traces left by the glaciers: the slow, steady rebound of the earth after the crushing weight of ice, the tilt__| Tpis cartopological map has been made by spending time in the urban and natural landscapes of Stockholm. The map does not !
of lakes and rivers adjusting to a rising landmass, the gentle hills marking where the ice once retreated. : : ; ; ; P : is 1i | |
THE IRREPLACEABLE KNOWLEDGE OF INDIGENOUS PEOPLES try to offer a complete or final picture. It does not impose a single truth, nor does. it point a finger at wh.at is rlght or wrf)ng. : :
) ) ) ] Instead, it should be used as a collage: fragments gathered along the way, layers of time and space placed side by side. Precisely | !
o ) ) ) o ) o ) ) Even on the smallest scale, the story continues. Scratches on a granite outcrop, barely noticed at first glance, turn out to be marks in its incompleteness and carefully selected fragments, the map opens space for unexpected connections, where unusual stories ! !
Today, as the UN make clear, indigenous knowledge is essential to preserving biodiversity and designing meaningful adaptation of glaciers that moved with patient force across the land thousands of years ago. We read these lines as signatures of duration, meet and new narratives for the future can take shape. 1 !
strategies. The IPCC’s report Climate Change (2022) emphasised that mobilising Indigenous and local knowledge is critical for reminders that landscapes are not fixed, but alive and always in motion. | !
reducing risks and developing solutions that are not only technical, but also ecological and cultural. Indigenous communities, who The map roughly depicts Sweden as if seen from the Baltic: to the left, the south of Sweden; one third across, Stockholm: to the ! !
manage territories containing nearly 80% of the world’s remaining biodiversity, demonstrate that long-term care for land and life can Inside the gallery, the crowd pressed close and absorbed in Tunbjork’s photographs of shopping malls, offices, amusement parks, far right, the vast northern landscapes with Kiruna and Sweden’s highest peaks. Around Stockholm we focus on Lake Malaren; | |
safeguard resilience in ways ‘modern’ governance has often overlooked. and other Spaces where Swed.e.n of the 199_05_‘”35 slowly remade %nto a consumer society. His images are w%tt.y, absurd, ?nd the city’s reservoir, where water rests for 10-15 years before reaching the tap. Here, too, questions arise. As Stockholm grows and i 3
melancholic, yet also sharp critiques of capitalism’s encroachment into everyday life. What struck us was the visitors’ devotion: sea levels rise, plans to fortify Milaren with higher locks and stronger barriers are being executed right now. But perhaps, instead ! !
MYTHS AS STRATEGY each detail studied with care, as if the images spoke of a past that had been left behind. And yet, the very logic of consumption of building higher walls, we might learn to see as Britta Marakatt-Labba stitches: worlds held together not by force, but by | i
Tunbjork exposed remains unchanged. The rare earths mined today, promoted in the stylish ads on our way to the exhibition, relations: humans, waters, animals, ancestors, and futures woven into the same fabric. | 3
Once, stories in the form of religion held large groups of people together, enabling coordinated action on a massive scale. As sustain the same habits of consumerism pictured in his work thirty years ago. ! ! T 3
historian Yuval Noah Harari argues in Sapiens (2014), it is precisely our ability to think abstractly and create shared myths that sets This map is an attempt to layer scale and time. It brings together snowy summits and Mélaren’s waters, but also the thick ice i 3 : Markbygden Wind Park.
us apart from other animals and allows humans to cooperate flexibly in large numbers. Think of stories of gods, nations, money, or What if we could look at the landscape with the same attention we give to Tunbjork’s photographs: seeing not just scenery, but a sheets that once pressed on this land and the slow post-glacial rebound still reshaping it today. It lets the myth of Ingwaz flow into ! ! - e TR -
human rights. This capacity for collective imagination has always been central to our survival. record of resource extraction, human impact, and choices that bind us to the same cycles? His critique is not just historical; it is the imagery of Britta Marakatt-Labba, and both extend into the city’s present urban and industrial activities. ! X ~1420 m L e :
still urgently relevant. | >
Today, the challenge may be to develop new stories and rediscover older ones; stories that help us think and act together in the face We hope this map, like sagas and embroideries, may reveal relationships between people, land, and futures not yet visible, and ! e &
of planetary change. Not myths of endless growth or human dominance, but narratives that weave us back into relationship with We tried to look differently: to see the hills, lakes, carvings and scratches in stone not as static features, but as evidence of invites to think and act beyond narrow human needs that risk undoing the very worlds we depend on. i SKI R Eso . .
land, waters, other animals, and future generations. processes that connect past, present, and future. This way of seeing is neither unique nor new. In Britta Marakatt-Labba’s ! RT B M Kiruna Church
embroideries, mountains and reindeer stride alongside the Ahkut, the foremothers who have watched since the beginning and Rather than providing solutions, our work in Stockholm unfolds as an invitation: to wonder, to question, to listen more closely to ;‘ ~1235 km to Kirunal . 74235 km to Stockholm: ..
Apart from what we gained from our findings in and around Stockholm and sources as mentioned above, ancient and indigenous who gaze toward futures still unfolding. Landscapes are not backdrops but active participants in the story of survival. the landscape, and to imagine how stories -ancient, indigenous, and yet to be told- might guide us through uncertain waters. | S S
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Dysprosium is listed among the rare earths in ore deposits; however, Terbium appears in the REE suite in Swedish exploration, but no The Héaggan project has identified a high-grade vanadium zone, and the Fluorine is among the by-products expected when processing apatite | x |
commeicial extraction of dysprosium in Sweden is not yet confirmed. dedicated terbium mine is in operation yet. Viken deposit (in Jaimtland) is known for containing vanadium among concentrates in a planned industrial park; it is not a major standalone | l
other metals; but large-scale vanadium extraction is not yet operational. mined commodity yet. CRITICAL RAW MATERIALS | . I
| . e |
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A list of 34 CRMs (Critical Raw Materials) was |
Iron Phosphorus Neodimium Praseodymium published in the Annex II of The Regulation ! !
proposal COM (2023) based on the Study on the | > \g ; 5
Critical Raw Materials for the EU (2023). Several ! |
of these appear to be potentially minable in ; < " :
Sweden. ! Q_“’ |
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Sweden has several large iron ore mines (e.g. in Kiruna, Malmberget, Through apatite in iron-ore deposits and via new recovery plants (e.g. Sweden’s ore (especially from Kiruna area) contains rare earth Like neodymium, praseodymium is among the rare earths expected to | v Al 3
Levedniemi) producing magnetite-rich ore; in 2023 the largest mining company in Helsingborg), Sweden is pushing for domestic phosphorus elements including neodymium; future industrial plants aim to recover be extracted in future Swedish REE projects, particularly under | o X !
of Sweden produced about 26.6 million tonnes of saleable iron ore product. production and recycling to reduce dependence on imports. Nd (among other REEs) from mine waste and apatite concentrates. planned processing of apatite and mine waste. | » < !
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GEOLOGICAL UNDERGROUND :
! e |
Sweden’s geology is both ancient and complex, built up in distinct layers beneath the surface. At its foundation lies the | . :
Early Proterozoic (and locally Archaean) bedrock of the Baltic Shield: very old crystalline rocks such as gneiss, migmatite, ! |
granite, and porphyry, which form the geological core of the country. Overlying these in places are younger Palaeozoic ‘ : 6
deposits of Quaternary age Palaeozoic formations Early Proterozoic bedrock formatlops (sand.stones and.hmestones from the Cambrian and Ordovu?lan perlo.ds) which dip southwarfis and become : S < !
! ! progressively buried deeper into the subsurface. Closer to the surface, thick deposits of Quaternary age, laid down during N ! = R oo '
! | ; and after the Ice Ages, cover much of the land. These include glacial tills, fluvioglacial gravels, and postglacial sediments. = \,Vj\ X~26 m = E x = |
| : | The thickness and composition of these layers vary across the country. In the north, the crystalline basement comes close 2 Hammarbyblacken § ‘3\0 S o 70 em §: § !
! | : to the surface, lying at depths of around 100 meters, while in the south it sinks to more than 700 meters beneath the § §) $ r o C\é % § |
i ! | surface. There, sedimentary layers and Ice Age deposits are much thicker, and in regions such as around Malmo even : | : ; |
! | ! Cretaceous formations are found. Sweden’s mineral wealth (including iron, copper, and rare earth element bearing ores) i * “ :
3 ! | is primarily associated with these older, deeper rock formations. | T x !
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