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Mountains	  &	  Minds	  
 Verticality and the Rise of Science 

 
Michael S. Reidy 

 

The world is not all radiant and harmonious; it is often savage and chaotic.  The 
nature worshippers are blind and deaf to the waste and shrieks which meet the 
seekers after truth.  

   -- William Clifford, “Cosmic Emotion,” 1881. 

 

Significance and Contribution 

In the nineteenth century, scientists fashioned a new spatial approach to investigating 

nature, one that covered vast vertical geographies.  They bounded the atmosphere with iso-lines 

of all types and gridded mountainsides with zones of flora and fauna.  Many sciences contributed 

to the formation of this vertical orientation – including geology (strata in earth), meteorology and 

terrestrial magnetism (strata in the air), and oceanography (strata in the sea) – so that by mid 

century, a prevalent vertical consciousness guided scientific research.  It was during this exact 

time that mountaineering became a recognized sport.   

Mountains & Minds: Verticality and the Rise of Science examines this close relationship 

between mountaineering and science in the nineteenth century.  While it is widely acknowledged 

that scientists directed the formation and initial acceptance of mountaineering as a sport, little 

has been written about how alpinism fundamentally transformed the nature of scientific research.  

In eight chapters, beginning with the naturalist Alexander Humboldt on Tenerife in 1799 and 

ending with the geographer Halford Mackinder on Mt. Kenya in 1899, I will show how scientists 

transformed their research through their ability to climb on mountain ranges throughout the 

globe. 

Climbing adventures and scientific practices form the overarching narrative of the book. 

Underneath lurks a far more intriguing picture of what extreme environments enable people to 

think, discuss, debate, and print.  Neither science nor sport occurs in a vacuum; they are both 

products of broader cultural developments.  Mountaineering, likewise, has never been simply 

about climbing, especially during the mid nineteenth century when alpinism was invented.  

Mountains provided the perfect physical geographies for Victorian scientists to engage the most 
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significant cultural questions of the day, enabling them to grapple with heated issues of 

masculinity, nationalism, morality, empire, and modernity.   

Take evolutionary theory as an example.  The rise of modern alpinism took place 

alongside the ferment of Darwinian theory. The Alpine Club of London produced the first edited 

volume on climbing, Peaks, Passes, and Glaciers in 1859, the same year as Darwin’s Origin of 

Species. The three most significant foundational mountaineering narratives – Edward 

Whymper’s Scrambles amongst the Alps, John Tyndall’s Hours of Exercise in the Alps, and 

Leslie Stephen’s Playground of Europe – all appeared in 1871, within six months of Darwin’s 

Descent of Man and a mere two years after T. H. Huxley coined the term “agnosticism.” Like all 

European intellectuals, alpinists were obsessed with Darwin’s dangerous idea and acutely aware 

of its powerful implications.  During the early 1860s, as they reached into the heights, they also 

established an enduring link between their sport and their loss of faith, between their alpinism 

and their growing agnosticism. They approached alpine environments to create a secular creed, 

to formulate through concerted action what they would eventually defend in print. An identity 

thereby coalesced around both the sport and its practitioners. Alpinists could share in the 

experience of godliness without having to write about God.  

The link between alpinism and imperialism forms yet another example.  At the height of 

empire, the British had moved from the coastline to the interior of most landmasses. The 

majority of unmapped spaces were either under water, near the poles, or on the tops of 

mountains.  Consequently, this is where the Brits went.  They took to the poles, they scanned the 

oceans’ depths, and they ascended mountains on every continent.  They climbed for many 

reasons, but the consequence if not always the motive was imperial acquisition. A synoptic view 

from the heights proved metaphorically and practically significant.  Trigonometric surveys, for 

instance, often used peaks as points of triangulation.  In short, you could “see” from the 

mountaintops, and once you could see, you could order and control.  The relationship between 

science and mountaineering in the nineteenth century forces us to think about the vertical 

geographies of empire.  It challenges us to comprehend how Victorians mapped out spaces – 

deep ocean spaces and high mountain spaces, atmospheric spaces and mining spaces, and, in the 

process, imperial spaces of struggle and domination. 

Mountaineering has enjoyed a long and celebrated literary tradition.  In the mid 

nineteenth century, the seminal works of Tyndall, Whymper, Stephen, and Clarence King 
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(Mountaineering in the Sierra Nevada (1872)) reached a broad, popular audience, helping to 

create and sustain the sport.  Recent accounts, ranging from survival in the high Andes to the 

countless deaths on Everest, have been equally popular.  Unfortunately, much of today’s 

mountaineering literature is either overly academic or highly sensationalist. Few have reached a 

happy medium, where mountaineering is historicized as a product of culture yet still retains the 

excitement that makes it such a literary sport. Mountains & Minds will be an engaging history of 

Victorian culture, one that is deeply rooted in archival sources and fully relevant to our enduring 

fascination with extreme, high altitude environments. 

 

Themes and Chapters 

Mountains & Minds will include eight chapters covering eight different sciences on eight 

different mountain ranges around the globe, with each chapter focusing on a unique theme.  

 

Chapter   People, Science, Mountain   Theme 

 

Introduction:    The Lure of the Mountains   Science and Mountaineering  

Chapter One:  Humboldt, Biogeography, and Tenerife Establishing Verticality 

Chapter Two:  Forbes, Glaciology, and Mont Blanc  Laboratories in the Field 

Chapter Three: Hooker, Botany, and the Himalayas  Exploration and Empire 

Chapter Four:  Darwin, Evolution, and the Andes  Agnosticism and Naturalism 

Chapter Five:  Tyndall, Physics, and the Weisshorn  Defining Physics  

Chapter Six:  Whymper, Physiology, and Chimborazo Masculinity and the Body 

Chapter Seven: King, Geology, and the Sierra Nevada  America as the New Frontier 

Chapter Eight:  Mackinder, Geography, and Mt. Kenya Africa and Visual Culture 

Conclusion:  Why Climb?  Seekers After Truth  Future of Vertical Science 

 

Chapter One begins with Alexander Humboldt, who first formulated a vertical orientation 

to science while climbing the Pico de Teide on Tenerife.  As he traveled upward, he passed 

through all the climates of the earth, from equatorial heat to alpine cold. These same temperature 

zones, he noted, had been encountered by other naturalists only by travelling horizontally from 

the tropics to the poles. The correspondence between altitude and latitude, vividly portrayed as 
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he travelled from sea to peak, led Humboldt to formulate the themes that would occupy him for 

the rest of his career: the manner in which vertical geographies mirror the horizontal, the 

interconnectedness of biological and physical forces in nature and, ultimately, his prescient 

ecological vision, including how humans affect all natural environments. Virtually every 

scientific mountaineer in the nineteenth century consciously followed in Humboldt’s footsteps.   

Chapter Two turns to the pioneering work of James Forbes. Often referred to as the first 

British mountaineer, Forbes scrambled throughout the mountain ranges of Europe, including the 

Pyrenees, the Tyrols, the Dolomites, and his favorite, the Pennine Alps, which lie between 

Switzerland and Italy. He also was a renowned experimental physicist, the first to prove the 

polarization of light. Forbes’s two main accomplishments – his celebrated laboratory physics and 

his high Alpine mountaineering – have always been studied separately. Yet Forbes consistently 

viewed his two great loves as “harmoniously combined.” This chapter analyzes Forbes’s attempt 

to transform the glaciers of the Alps into what he termed “Nature’s laboratory” (Travels through 

the Alps of Savoy (Edinburgh, 1843), 3, 14). His ability to recreate the mountainside as a 

scientific place, as a special, even fortuitous laboratory, enabled him to clearly define the 

boundaries of his investigation and successfully advance the modern theory of glacier motion.   

Chapter Three provides a new reading of Charles Darwin. Mountains formed the most 

significant physical geography for the formation and acceptance of his evolutionary theory. He 

purposefully followed in Humboldt’s footsteps, first to Tenerife, then to the Cape Verde Islands, 

where he witnessed Humboldt’s vegetation zones first-hand.  His most impressive ramblings 

followed on two high passes in the Andes: the Portillo Pass via the Piuquenes ridge and the 

Uspallata Pass near Aconcagua.  On the highest ridges, he found fossilized marine shells and an 

entire forest of petrified wood.  After that, mountains rose and fell in his imagination, he swam in 

the depths of deep time, and he never returned to the Christian explanation of creation.  

Moreover, all of the great defenders of Darwin’s evolutionary theory – from Herbert Spencer and 

T. H. Huxley to John Tyndall and Leslie Stephen – followed Darwin to the mountains. We can 

analyze the relationship between scientific naturalism and high Alpine terrain in the agnosticism 

of Darwin’s most ardent defenders. 

Chapter Four follows the botanist J.D. Hooker to the mountainous regions of Nepal and 

Tibet as he attempted to scale Kinchinjunga, then thought to be the highest peak in the world.  

He traveled to the Himalaya in order to answer questions concerning the adaptation of species to 
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different environments. Darwin, in turn, used these observations to support his own theory of 

evolution. Few realize that Darwin dedicated an entire chapter in his Origin on mountain 

biogeography, arguably the most convincing chapter in his revolutionary text.  But Hooker 

traveled as an imperial agent, funded by the Crown.  He described the landscapes, the cultures, 

and the material products of the high Himalaya. He then produced an exceptionally accurate and 

detailed map of Sikkim, published by the Indian Trigonometric Survey and subsequently used in 

several military campaigns. 

Chapter Five focuses on the alpinism of John Tyndall. While clambering in the Alps, 

Tyndall realized that there were questions in physics that could only be answered through a 

vertical orientation. His experiences in the high Alps offer a lens through which to examine some 

of the most contentious issues in the nineteenth century, including the secularization of nature, 

the relationship between narcotics and extreme sports, and the rise of the authority of science. As 

he described his widely influential works on light, heat, sound, and the natural greenhouse effect 

to a broader public – through dramatic lectures at the Royal Institution of Great Britain and 

through exhilarating mountaineering narratives – he helped define the field of physics in the 

Victorian era.  

Chapter Six leads us back to the high Andes and the first successful ascent of 

Chimborazo (first attempted by Humboldt in 1802).  Golden-age mountaineers attempted to 

codify gender, like flora and fauna, by altitude.  They zoned the high peaks masculine.  As 

women also reached into the highest regions, male alpinists increasingly turned to their bodies, 

and the bodies of their guides, to give scientific validity to their all-male preserve. Edward 

Whymper traveled to the Andes in 1879, where he transformed his own body and that of his 

guides into scientific instruments.  His work helped spearhead a scientific, field-based approach 

to human physiology that proliferated in the last decades of the century.  By viewing gender 

through a spatial lens and using the sides of mountains to map it, this chapter highlights the 

gendered notions that directed early research in extreme environments. 

Chapter Seven takes us to the American continent and the mountaineering of 

Clarence King, the first director of the US Geological Survey. American alpinism was 

directly linked to its British counterpart in the mid nineteenth century. Most of the British 

scientist-mountaineers traveled and climbed in the American West, including Louis 

Agassiz, Hooker, Tyndall, and Whymper. King was one of the first alpinists to climb in 
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the Sierra Nevada, and his classic Mountaineering in the Sierra Nevada includes an 

account of the first successful climb of Mt. Tyndall, named by King in honor of his 

mentor. King transformed the American West into a new frontier for both geologists and 

mountaineers, helping to create a space for science, and the new scientist, in the 

imagination of the US population.   

Chapter Eight recounts the ambitions of Halford Mackinder, the premier definer of 

geography in Britain. Mackinder was the founder and Director of the first School of Geography 

(Oxford, 1899), but just as he was formulating the curriculum prior to the first term, he dropped 

everything to lead the first successful summit of Mt. Kenya.  He used the climb to help define the 

parameters and methods of his field.  Like others before him, he approached his work through an 

explicitly vertical orientation.  In his journals and subsequent publications, he quite consciously 

transitioned the narrative of his ascent from a horizontal plane (based on railroad mile-markers) 

to a vertical one (based on base-camps and altitude). Lurking beneath his science, however, was 

a ruthless imperialism, forever captured by the cameras of his companions.  The expedition’s 

black-and-white photographs show not only white Europeans standing on top of Africa’s second 

highest peak while the country was being torn apart by partition. They also expose the entirety of 

Mackinder’s trek into the fertile regions of the “white highlands,” part of a larger geopolitical 

mission to seize control of the upper reaches of the Nile, the water reserve for the entire northeast 

of the continent.  

The “Conclusion” brings the reader to the present, highlighting the significance of 

verticality for science in the modern era. The impulse to explore dangerous environments in the 

name of science continues unabated today.  The Everest Extreme Ice Survey, for instance, just 

last summer installed time-lapse cameras in several locations in the Himalaya. Beginning this 

summer in the cordillera of South America, a team that includes members of the American 

Climber Science Program, will initiate a retro-photography study of the Huascarán National 

Park, a World Heritage Site in Peru.  High Alpine environments are testing grounds: physically, 

intellectually and spiritually. Climbers seek answers, but they also relish in the questions. This 

impulse helps explain why climbing is so deeply personal, a moral quest as much as a physical 

one. And it explains why climbing creates such a fellowship among climbers arising from the 

shared experience of finding meaning in the mountains. Mountaineers are often portrayed as 

mere nature worshipers, but they have always aspired to be seekers after truth. 
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About the Author 

I am a Professor of History at Montana State University, where I teach primarily courses 

in the history of science, environmental history, and the history of exploration, including a 

history of mountaineering course.  My interest in the history of mountaineering has led me to 

become the co-general editor of the John Tyndall Correspondence Project, which will publish all 

of Tyndall’s letters in 19 volumes (Pittsburgh 2015-2023). My past research has focused on the 

varied ways humans have used science and technology to conceptualize the natural environment, 

and in turn, how that spatial reconceptualization changed the actual scientific theories that 

resulted. My first book with Chicago Press, Tides of History, for example, examined how the 

British Admiralty and maritime community organized the world’s oceans, a geospatial approach 

that directed the type of theories that scientists could create.  

I have since rotated my analytical axis from the horizontal to the vertical, from the oceans 

to the mountains, partly because of my own outdoor interests, and partly owing to where I teach 

and the types of students I mentor.  For this new project, I have scoured the archives throughout 

Britain, including the Forbes papers at St. Andrews in Scotland, the Tyndall papers at the Royal 

Institution in London, the Hooker papers at Kew Gardens, the Whymper papers at the Scott Polar 

Research Laboratory in Cambridge, and the Mackinder Papers at Rhodes House and the 

Bodleian in Oxford.  I also used the substantial holdings at the Royal Geographical Society, the 

Royal Society of London, the Public Records Office, the British Museum, and the British Alpine 

Club.  In the United States, I have spent two summers using the library and archives (and free 

showers for dirt-bag climbers) of the American Alpine Club in Golden, Colorado.  Using 

material from these archives, I have published journal articles and book chapters on the 

physicists Forbes and Tyndall, the naturalists Hooker, Darwin, and Wallace, the geographers 

Humboldt and Mackinder, and the physiologist Whymper.  

I have also transformed my writing to reach a broader audience. I have published several 

articles and shorter essays in more popular journals and magazines, including the 150th 

anniversary publication of The Alpine Journal, the oldest continuous mountaineering journal in 

the world, and two essays in The Alpinist, the premier mountaineering journal in the United 

States.  This year, I am spending my sabbatical turning all of this material into a book.  I am in a 

good position to finish the manuscript by next summer. 
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Finally, I am an avid mountaineer.  I have been climbing in the American West for the 

last two decades, in the Lake District and Scottish Highlands for several seasons (every time I do 

“research” in Britain), and more recently in the Swiss Alps.  With the climber’s campground in 

Zermatt as our base, my climbing partner and I attempted to climb the major routes of Forbes, 

Tyndall, Stephen, and Whymper (admittedly, most often without success).  These climbs formed 

the narratives of several of my articles. I believe that my years of climbing – and familiarity with 

mountain environments – will aid me as I transform my writing to appeal to a broad audience. 

The conclusion of the book, for instance, will include an account of how I gathered rock samples 

on Europe’s highest peaks for Dragos Zaharescu, a researcher in the Biosphere-2 laboratory at 

the University of Arizona, as part of his study on the first biochemical phase of weathering.  For 

scientists like Dragos, observations from high places are high commodities. Studies of picas or 

wolverines, ice worms or rare rhododendrons, all require adventures into remote and elevated 

geographies. We will not attempt to save what we don’t understand. To understand, we must 

climb into that thin coating that places such extreme limits on humans and engage with the 

vertical zoning that was so eloquently imagined by intrepid scientists-mountaineers at the dawn 

of the sport.   

 

Market and Competition 

I will write the book as a cultural history of the Victorian era, an adventure narrative 

based heavily on primary sources, which exposes the complex history of high, alpine 

environments, and their connection to broader cultural developments.  The text will offer 

humanists and scientists fresh and unexplored accounts of popular scientific figures, such as 

Charles Darwin and John Tyndall, while offering mountaineers and adventurers detailed 

accounts of the science of some of the most famous alpinists in history.  From the advent of 

physics and biology, to the debates over imperial and naturalist worldviews, to the definitions of 

agnosticism and masculinity, mountain geographies mattered.  Mountains & Minds will offer to 

historians and mountain enthusiasts a sophisticated yet approachable narrative describing the 

initial quests to tame the vertical realm.      

 The time is ripe for such a book.  The popularity of recent mountaineering books, 

exemplified by Wade Davis, Into the Silence (2011), suggests that there will always be a market 

for high-altitude adventure.  A recent spate of academic books focusing on climbing have also 
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appeared, including Peter H. Hansen, The Summits of Modern Man: Mountaineering after the 

Enlightenment (2011); Ann C. Colley, Victorians in the Mountains: Sinking the Sublime (2010); 

Joseph E. Taylor III, Pilgrims of the Vertical: Yosemite Rock Climbers and Nature at Risk 

(2010); and Maurice Isserman and Stewart Weaver, Fallen Giants: A History of Himalayan 

Mountaineering from the Age of Empire to the Age of Extremes (2008). Others are on their way.  

Sarah Tracy is writing a biography of Ancel Keys, Maurice Isserman is writing a history of 

American climbing in the 20th century, and Kerwin Klein is writing a book on the history of 

nineteenth-century climbing in Eastern Europe. These texts will complement my own cultural 

history of mountaineering and science in the Victorian era.  


