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“Thinking on Time”, Toward a  

Four-Dimensional Geography 

 

by Sherry Olson 

 

 From the more marvelous nineteenth-century contributors to geographic thought, I am 

proposing a Pleiad. The Pleiades are of course that cluster of stars, seven or eight usually visible 

to the naked eye, whose seasonal appearance the Greeks took to be a sign of the favorable sailing 

season. Myths and meanings ramified, and with each renaissance of Greek thought another 

cluster of poets, philosophers and scholars was identified as a Pleiad. The reader may want to add 

some other stars, but to select the first seven I have applied two tests. The first is the delights and 

challenges I encounter in reading their work the third time through. The second test is more 

demanding: each one, in breadth of curiosity, drive to intellectual coherence, and generosity of 

spirit, would make fit company for Peter Holland. 

 Since most of them continued their scientific writing into their seventies or eighties, they 

are usually portrayed as white-haired patriarchs:  Alexander Humboldt of academic geography, 

Charles Darwin of evolutionary biology, Alfred Russel Wallace of island biogeography, Karl 

Marx of political economy, Petr Kropotkin of anarchism. And we need to include their fellow 

travelers Aimé Bonpland and Friedrich Engels. All of these “shrewd antiquities” in fact launched 

their extraordinary projects in their youth, and the risks they took make it astonishing that any of 

them lived to the age of thirty.  They always chose the highest pass and went as deep as possible 

into every mine and cavern. Kropotkin learned to stuff a sack of flour into the hole in the barge 

(136)
1
. Wallace had narrow escapes from fire at sea, a python and a jet-black jaguar; Bonpland 

and Humboldt from typhus, sinking canoes and glacial crevasses.  Humboldt, well before his trip, 

had been testing electric charges on himself, and on the voyage seized every opportunity to test 

eels, “those living electric apparatuses”. In the Caracas plains he and Bonpland urged the Indians 

to drive thirty wild horses and mules into a muddy pond surrounded by fragrant flowers, and the 

1.5m eels drowned several horses: “These livid, yellow eels, like great water snakes, swim on the 

water’s surface and squeeze under the bellies of the horses and mules” (168ff.) At Havana they 

sent for two crocodiles, alive but muzzled, the eldest 1.3m long. “In order to observe them, we let 

them loose in a great hall, and from high pieces of furniture watched them attack large dogs” 

(288). 

 We are looking at a gaggle of impassioned youths, politically incorrect, troublesome to 

their elders, and provocative in their scholarship. Although their reputations rest upon subsequent 

activities and tardy publications, I shall discuss what was for each a beginning, a voyage of 

exploration (time-line Figure 1). Bonpland at the age of 26, and Humboldt 29, set out to explore 

the New World and were gone five years.  At 22 Darwin embarked on “The Beagle” for his 

                                                 

1. Unless specified, Kropotkin is, throughout, cited from The Essential Kropotkin (1975); Darwin 

from the 1962 edition of The Voyage; Marx and Engels from their joint Collected Works (1975); 

Humboldt from Wilson’s translation of Personal Narrative (1995); Wallace from Raby’s 

biography (2001). 
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round-the-world voyage that lasted over four years. Kropotkin at 19 went for six years into 

Siberia and on to the Pacific. Wallace sailed for the Amazon with Henry Walter Bates when they 

were 25 and 23. Marx left Germany at 26 for Paris, then Brussels, and mined the great libraries of 

London, while  Engels from the age of 22 spent most of his life in Manchester, not so far from 

home but a terra incognita as thought-provoking as Tierra del Fuego.  

 The plunge into new linguistic environments fitted them for international roles. Except 

Darwin, all became “transcultural” and did much of their scientific writing in languages other 

than their mother tongues. Dépaysement during their early “wanderings” and consequent 

awareness of  “difference” tuned them to the importance of cultural adaptation. Today there is no 

doubt that the intellectual breakthroughs published many years later were framed during these 

voyages.  Darwin, within ten months of his return to England,  opened his clandestine 

transmutation notebook
2
, and Wallace’s speculations on species evolution were formulated in 

conversation with Bates early in his stay on the Amazon. The essay Engels developed during his 

first twenty months in Manchester contained the skeleton of the theory of capital, underpinning 

his lifetime collaboration with Marx. Much of Kropotkin’s scientific work was lost from sight for 

25 years, but his later studies of the management of common property arose from early 

observations in Asia. 

 In what follows, I shall first point out some experiences they shared. In the second part 

I’ll expand on their vision of a dynamic system, and in the third part describe the mapping which 

formed an integral part of their analytic method. All of these characteristics, I submit, have value 

today as ideals for the practice of a “four-dimensional” geography. 

 

Making the connections 
 

 Among their shared characteristics were a distinctive family niche, an adolescent 

Romanticism, and an appreciation of indigenous knowledge. Except for Engels, each was in fact 

somebody’s younger brother.  (Of seven people, there’s an exception to any generalization I can 

make.) Sulloway in his book Born to Rebel (1996) developed impressive evidence that  later-born 

children are more often innovators, exhibiting a greater openness to experience than firstborn or 

only children. The younger sibling, he argued, has to struggle to define a niche, is far more likely 

than the firstborn to enter into conflict with a parent, and in childhood finds refuge in reading 

works of fantasy, exploration and adventure. Travel itself Sulloway interpreted as a younger 

sibling strategy, and geographers and military professionals were the only occupations of a 

thousand he examined, in which later-borns were decidedly overrepresented.  Darwin not only 

exhibited the later-born’s capacity for radical innovation, labeling one of his notebooks “mental 

rioting” (Desmond & Moore, 1991, 240), but his work was so controversial that Sulloway used 

acceptance or rejection of the theory of evolution as a test for the degree of  “openness” among 

hundreds of his contemporaries. Marx and Wallace read Origin of the Species the year it was 

published, and ranked high on Sulloway’s list. 

                                                 

2. On the significance of the “B” notebook, begun mid-July 1837, see Desmond and Moore 

(1995, 222, 227, 239). 
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 All seven have been sidelined from current academic discussions of where-we-are-going 

in the discipline of geography. Their work seems to have fallen into the cracks between 

“physical” and “human” geography (cf. Thomas & Goudie 2000, Johnston 2000), ironic when we 

see geographers playing so strong a role in environmental thinking, and universities struggling to  

restore the wholeness of science in which the Pleiad grew up. Marx and Engels did not confine 

themselves to reading economists and statisticians; they were avidly reading Liebig on 

agricultural chemistry, Lyell on geology, Babbage on computation, and Harvey on the circulation 

of the blood; while Darwin and Wallace,  the beetle-hunters, found critical insights from reading 

Malthus and Quetelet. From the earliest fragments we see them all trying to make sense of human 

beings as a species among other species, responding to the surroundings as individuals, as 

societies, and as  cultures. The entire Pleiad, from their student days, were directing their 

attention to the connections. Humboldt expressed it first and with greatest economy: “My eyes 

shall be steadily fixed on the interaction of forces, the influence of organic creation on animate 

animal and plant life, upon this harmony” (1796). 

 To make it easier for the reader to think of them as classmates, I shall, in flagrant 

violation of Victorian courtesies, refer to them by their first names. (Had they organized the 

Pleiad themselves, they would probably have adopted classical nicknames, as did Charlemagne’s 

coterie or Ronsard’s.) Except Alfred who attended a one-room school and was apprenticed at 

fourteen, they had the best of formal educations: Charles at Cambridge, Aimé in the Paris 

medical school, Alexander, Karl and Fred in the German universities, Petr in the Russian 

Imperial School of Pages. Field trips were part of their schooling, but fail to account for their 

tastes or the training they imposed on themselves. A vital key was childhood roaming in wild 

places and riverbanks “at the foot of the garden”. Another was their early adoption of the 

disciplines of collecting: they sketched, pinned butterflies, and kept daybooks. They also acquired  

knowhow like salt-making, mining, surveying, cooking, smelting, and taxidermy. Alexander was 

trained as a mining engineer, Alfred as a surveyor, and Petr on survey of fortifications. Having 

conceived their travel ambitions very young, they trained themselves for the job: Alexander 

sought out a geologist to coach him on the use of instruments for magnetic and meteorological 

measurements.  Alfred, from a library book, taught himself to identify plants  and make a 

herbarium. Charles bought a clinometer and tried it on tables and books piled up in his bedroom 

(Desmond and Moore, 95). 

 Nor did their formal schooling ever succeed in destroying the child’s curiosity. They 

preserved qualities which characterize the healthy three-year-old: the insistent query, pleasure in 

attack, aggressive manipulation, exuberant enjoyment, and an imagination so powerful the child 

frightens himself into nightmares (Erikson 1963, 255). Even at 25, the inquisitive Charles 

irritated the firefly, cut the worm in two to see whether it would recover (it did), turned the land 

tortoise on its back, opened up the stomach of the sea tortoise to see what it ate (seaweed), pulled 

the lizards’ tails, and faced off two of them to see whether they would fight (they did). When 

Aimé and Alexander maneuvered the cataracts of the Orinoco, their palm-roofed canoe carried 

fourteen people, a mastiff, seven parrots, two cocks-of-the-rocks, a green-and-blue motmot, two 

guans and eight monkeys, some of which ran loose in the boat.  

 

[The toucan] took malicious delight in molesting the sad, irritable monkeys... 

When it threatened to rain, the macaws started a terrible racket, the toucan tried to 
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fly to the shore to fish, and the titi monkeys ran to hide under Father Zea’s long 

sleeves. These spectacles were common, and allowed us to forget the torment of 

mosquitoes (243). 

 

 The Pleiad preserved also an adolescent thirst for experience, weaving from ecstasy to 

despair, from valour to agitation. All had intense friendships, beginning in five cases with a 

brother; two corresponded with greatest intimacy with a sister. Their collaborations reveal the 

tensions and self-dramatizations we see around us in academic life, but in their fieldwork, with its 

tedium and its overwhelming surprises, they forged some enduring relationships
3
. All maintained 

a vast correspondence, and all of them learned from people they did not agree with. Alexander, in 

thunderstorms, recited aloud to Aimé the eco-romance Paul and Virginie. Fred and Alfred adored 

Shelley, and Karl penned a satirical novel: 

 

I sat deep in thought, laid aside Locke, Fichte and Kant,and gave myself up to 

profound reflection to discover what a wash-closet could have to do with the right 

of primogeniture, and suddenly it came to me...  in a melodious succession of 

thoughts ... washing bleaches, and thus lends a pale sheen to that which is washed. 

So also does the right of primogeniture silver the eldest son of the house, it thus 

lends him a pale silvery sheen, while on the other members it stamps the pale 

romantic hue of penury (v. 1, 624). 

 

 All were influenced by the political revolutions going on around them. Alexander, present 

at the first celebration of Bastille Day in Paris 1790 (before the Terror), thought of himself 

lifelong as a Republican, and Aimé’s return to South America was associated with liberation 

ideas. Outspoken, notably in their consistent opposition to slavery and serfdom, all of them 

endured censorship and vituperation. Aimé spent a decade in jail in Paraguay, and only 

Alexander and Charles escaped prison entirely. When Petr, the schoolboy-prince, was isolated in 

the black hole of the pages’ prison for ten days, he practiced “to perfection” barking and howling 

like a dog, and later, in the silent fortress of St Petersburg exasperated his jailors by singing arias 

from Ruslan and Ludmilla. 

 Despite their skills with the pocket sextant, the Pleiad were also aware of their 

dependence on local guides, local knowledge and local knowhow. On one of his expeditions from 

                                                 

3. The role of Bonpland, so often upstaged by Humboldt, is emerging through patient work of 

Bell (1992, 1994, 1995) from manuscripts scattered in Paris, Buenos Aires, London, and Berlin; 

see also Hossard (2002); Sarton (1943). Rubel (1957, 1981, with Manale 1976) in a lifetime of 

labour has untangled from masses of handwritten notes in Amsterdam the evolution of ideas of 

Engels and Marx. Massive work of the 1980s on Darwin’s “illegible and cryptic script” has 

raised new questions about the secrecy of his research and the priorities established among him, 

Wallace, and H.W. Bates. On the “delicate arrangement” involving Lyell and Hooker for 

simultaneous presentation of papers of Darwin and Wallace, see Raby (2001); Daws and Fujita 

(1999); Quammen (1996); or Desmond & Moore (1991). 
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Chita, Petr relied on a map traced by a Tungus native with a knife on a piece of bark (152). Fred 

entered the labyrinth of Manchester’s “Little Ireland” with his partner Mary Burns as guide, an 

Irish-born woman who could not read. Aimé attempted to collect every plant with medicinal uses, 

including the potions the curanderas used to relieve the fever that nearly destroyed him; and 

Alexander arranged for an elder to show him step by step how he made curare. Alfred was 

probably the strongest ethnologist of the group: he had immediately recognized the convenience 

of paint rather than clothing in the jungle; in both the Amazon and Malaysia he learned more of 

the local languages. Despite their frequent references to a Eurocentric gradient of “civilisation”, 

they prodigiously admired the way people, as well as plants and animals, adapted to local 

habitats. In 1802 Alexander reported “El Niño” rains (Velut 2002), and he earlier quoted an old 

Indian at the Javíta mission, “Give me water from three or four great rivers of this country... and I 

will tell you by tasting them where they come from; whether it is a white or black river, whether 

it is the Atabapo, Paragua or Guaviare”. Alexander was firmly convinced “European geographers 

are wrong not to admit to seeing things as Indians do, for they are the geographers of their own 

country” (221). 

 

Four-dimensional thinking 
 

 We live in a four-dimensional world, manuevering on the ground, up and down the hills, 

but advancing always in the direction of time’s arrow. Science, therefore, as understanding of the 

world, involves four-dimensional thinking. But scientific endeavour developed in parallel with 

the technology of printing, and that medium of communication has so thoroughly imposed the 

constraints of the two-dimensional page that we have tended to adopt a linear narrative, 

privileged the visual over the other senses, and confined much of our mapping to the plane. The 

challenge is always to break out of Flatland (cf. Abbott 1884), and the genius of the Pleiad, every 

one of them, was to respond to the stimuli of a 4D world and to devise ingenious ways to 

empower us in 4D thinking. Our presentday concerns in “representing the world” and “situating 

ourselves” as scientists (cf. Hubbard et al. 2002) can be greatly enriched by attending to the way 

our younger brothers portrayed the sweep of space and time, and treated islands as their working 

models. 

 We experience the four-dimensional reality through travel, whether it is everyday 

locomotion or something more exotic.  The writings of the Pleiad are startling on every page in 

the intrusion of sounds, scents, flavours, tactile and muscular sensations. Nineteenth-century 

botanists were trained to sniff and taste as clues to identifications, but these fellows had every 

pore open to discovery. Charles recounted the scent of a putrid carcass, the abrasion of stinging 

corals, the sound of a cloud of locusts, penguin-chatter at night, his hungry horse gnawing the 

hitching post. Fred described stuffed Christmas geese brought to market “foul  and rotten”, then 

sketched himself in a cloud of cigar-smoke.  Alfred, as he moved up the Amazon, reported eating 

omelette of turtle eggs, fried monkey, and redheaded ants, fried or smoked, with salt (Daws and 

Fujita 1999,17). 

 A factor hard to appreciate today is the amount of walking they did, at all hours of night 

and day, and the way walking-speed aroused at once the senses, serendipitous inquiry, and 

exchange of ideas.  Aimé and Alexander, before they took ship, had walked from Marseilles to 
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Madrid (six weeks), taking barometer readings all the way, and verifying, for the first time, the 

continuity of the plateau of central Spain. Thirty years later (1827), Charles was walking the 

Scottish coasts with Robert Edmond Grant, searching for sponges and sea slugs, and already 

arguing transmutation. Other forms of sport were part of the active integration of sensations: Fred 

and Charles were never too tired to hunt or to dance; Fred skated and fenced. On the plains of 

Argentina, Charles imitated the horsemanship of the cowboys with lasso and bolas: “I was 

amusing myself by galloping and whirling the balls round my head”.  He found he was amusing 

the gauchos, too, when his bolas immobilized his own horse (45). Their way of inhaling life was 

consistent with a continual fascination with wind, cloud, dusts and damp, the transparency of the 

air, and the emotions evoked by these experiences: the surge of memory or adrenalin, uneasiness, 

joy, refreshment, awe. “It was suffocatingly hot,” reports Alexander, “not a breath of wind. 

Feeling depressed we lay on the ground in the main square. My barometer had broken and it was 

the last one I had.” The next day, dissecting the brain of a bird, “I began to console myself for the 

loss of my barometer” (296). 

 The constant discipline of that barometer, to record pressure, temperature and humidity at 

every stop, and take bearings whenever the sky permitted, night and day, tuned them to the 

counterpoint of body, psyche, and earth itself: 

 

In this great sequence of cause and effect, nothing can be considered in isolation. 

The general equilibrium, which reigns amongst disturbances and apparent turmoil, 

is the result of an infinity of mechanical forces and chemical attractions balancing 

each other out (Humboldt 1793, as cited by Nicolson 1995, xviii). 

 

Charles also was attentive to 4-D curiosities: he examined on an atoll the wells of fresh water 

which “regularly ebb and flow with the tides” (456), and we see him shift into third and then 

fourth dimension in his account of the rattling of thousands and thousands of stones in a 

mountain torrent in the Cordillera, “all hurrying in one direction. It was like thinking on time” 

(318). Fred, in the same way, viewed the economy as a turbulent system in “a state of perpetual 

fluctuation”, or “constant alternation of over-stimulation and flagging...” (433). What Fred wrote 

in his first essay from Manchester, as a critique of economics, that  “entire science of 

enrichment”, frames a theory of circulation which reads very much like Alexander’s conception 

of the ocean circulation. In discussing the way merchants shifted from a mercantilist phase where 

each nation clasped its money-bag, to a policy of free trade, Fred pointed out: 

 

They came to appreciate that capital locked up in a chest was dead capital, while 

capital in circulation increased continuously. They then became more sociable, 

sent off their ducats as call-birds to bring others back with them, and realised that 

there is no harm in paying A too much for his commodity so long as it can be 

disposed of to B at a higher price (Engels, 1844, 418)
4
. 

                                                 

4. Although the term political economy is today applied to a marxian approach to social science, 

in Marx’s own time it referred to the now “classical” economics associated with Adam Smith and 
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Karl, in developing the four-dimensional model, drew directly upon Alexander’s analysis of 

world trade in gold (Humboldt, 1838), and thus brought Fred’s theory of circulation to its fullest 

geographical sweep in the Grundrisse where he recognized that “circulation proceeds in space 

and time” (Marx, 1859, 533), and laid out the “continuity of the process, the unobstructed and 

fluid transition of value from one form into the other...” (535), as “capital must on one hand strive 

to tear down every spatial barrier to exchange, and  conquer the whole earth for its market...” 

(539). 

 By the time Aimé and Alexander set sail in 1799, islands were already perceived as 

models of human intervention in natural systems (Grove 1992), and the Pleiad of scientists built 

on these observations, witness Charles’ comments on the impacts of goats in Cape Verde, guava 

in Tahiti, and leeks in New Zealand. “In many places I noticed several sorts of weeds, which, like 

the rats, I was forced to own as countrymen” (426). They advanced the island archipelago as a 

model of the four-dimensional history of large arrays of species, their diffusion over time, and 

their relation to the geologic history of the earth. From the Galápagos Charles wrote, “I never 

dreamed that islands, about fifty or sixty miles apart, and most of them in sight of each other, 

formed of precisely the same rocks, placed under a quite similar climate, rising to a nearly equal 

height, would have been differently tenanted...” (394). Alexander had already puzzled over this 

peculiarity of plant distributions: 

 

To compare formations with relation to fossils, is to compare the Floras and 

Faunas of various countries at various periods; it is to solve a problem so much 

the more complicated, as it is modified at once by space and time (Humboldt 

1823, 58, as cited by Godlewska, 1996a, 247). 

 

Alfred pursued the same question: “Why are not the same species found in the same climates all 

over the world?” (Wallace, 1857, 480). In the Aru Islands he first viewed the Kingbird, “an 

intense cinnabar red, with a gloss as of spun glass,” and considered “how few Europeans had ever 

beheld the perfect little organism I now gazed upon”. Its affinities with species on neighboring 

islands structured the problem in its four dimensions: “The relations of animals to space and time, 

or, in other words, their geographical and geological distribution and its causes... I have set 

myself to work out this problem in the Indo-Australian Archipelago...”
5
 

 

The map as a way of thinking 
 

 Having explored their intuitive and verbal grasp of the problem, we look now at their use 

of the map as “a thought-experiment” (cf. Rudwick, 1976, 164). In the 1830s “theory-laden 

representations” were emerging in geology from the surveys of mine-works, canal and railway 

cuts (idem, 151). Techniques for drawing cross-sections were familiar to the Pleiad, “pre-

                                                                                                                                                              

his successors, hence the title Outlines of a Critique of Political Economy. 

5. Wallace, as cited by Daws and Fujita (1999, 75) from Clements (1983, 40). 
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adapting” them to three-dimensional visualization
6
; and the geologists’ debates over rates of 

uplift or sedimentation were central to their thinking about the living world. Alexander’s 

remarkable “visuals” were among the first publications from his travels with Aimé. They 

reflected his initial plans for studying the dynamics of the “living carpet of vegetation”, the 

migrations of plants, and whether the “thousands of gradations” might arise from “an original 

plant form”
7
.  Often reproduced is a bloc-diagram abstraction of equatorial mountain peaks, with 

the elevations keyed to tables of temperatures, pressures and boiling points, snow line, blueness 

of the sky, and geologic formations they had observed in the Andes, all considered in relation to 

latitude (10
o
N to 10

o
S)

8
.  

 Another of Alexander’s 4D plates combined a map of flows with time-series graphics:  

“This map shows the ebb and flow of metallic wealth. Here we can see the general west to east 

movement, which is in opposition to the flow of the oceans, the atmosphere and the civilisation 

of our species!”
9
 This was the representation which so intrigued Karl, and it was published about 

the time Karl was copying out geological cross-sections, cognizant that they offered the basic 

model for time-space thinking. 

 About the same time, Charles, from his observations in the Cocos Islands (450-463), 

conceived a theory of the development of coral reefs. His first scientific effort on returning to 

England was to generate a map. “I have consulted, as far as I was able, every original voyage and 

map.” On a world map  he inked atolls and ring-reefs with deep water in their centres (dark blue), 

barrier-reefs (pale blue), coral fringes where the sea was deep (red), and, in vermilion, volcanoes. 

“The blue tints signify that the foundations of the reefs have largely subsided, at a rate less than 

the upward growth of the corals, the red, shores which have not recently subsided” (Darwin, 

1842, 195). This was precisely the kind of thematic mapping which Godlewska identifies as 

hypothesis-testing (1996a, 251)
10

. 

                                                 

6. Rudwick (1976); he points also to critical advances in lithographic techniques in the 1830s, 

cheaper publishing, and the impact of Lyell’s books. See Winchester (2001) on the leap of 

inferences from visual evidence in geology. Another candidate for the Pleiad might be Jean-

Baptiste Boussingault who also spent the first part of his career in South American mines, 

worked on the nitrogen cycle, uptake of plants from root nodules, and first conceived alternating 

test plots in crop science. 

7. Humboldt’s letter of 1794 to Schiller, as cited by Godlewska (1999b, 243) from Minguet 

(1969). 

8. The most complex and earliest of these time-space representations are reproduced  and 

discussed by Godlewska (1999a, 259-261) from Humboldt’s Geognostical Essay (1823), drawn 

in 1803, and his Géographie des plantes (1805). 

9. Humboldt (1812) as cited by Godlewska (1999b, 272, n. 24); the map and graphs are also 

reproduced in Godlewska (1999a) from H. Beck and W. Bonacker facsimile edition (1969) of 

Humboldt’s 1812 Atlas géographique et physique du Royaume de la Nouvelle-Espagne, plate 21.  

10. Gruber (1974, 101) lays out the striking formal resemblance of Darwin’s later work on 
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 At the time Charles published his map of reefs, Fred was prowling Manchester.  He relied 

primarily on a word-picture, and Marcus (1974) has worked out the way the whole account 

functions topologically as “a concrete, complex, and systematic whole, each of whose parts has a 

meaning, and more than one meaning, in relation to all the others”
11

. By making the connections 

explicit, the verbal map showed how the system behaved, and, in particular, how its behaviour 

was concealed by the main-street façades whose shops 

 

... have none the less a concordant relation with those regions that lie stretched out 

behind them... [They] serve the purpose of hiding from the eyes of wealthy 

gentlemen and ladies with strong stomachs and weak nerves the misery and 

squalor that form the completing counterpart, the indivisible complement, of their 

riches and luxury (Engels 1845, as cited by Marcus 1974, 170). 

 

 Twenty years later, when Alfred returned to England, he drew a line on a map, dividing 

the Australian and Indian faunal regions (Wallace, 1863). Despite adjustments, it is still known as 

“Wallace’s line”, and was based on his observations of birds in Bali and Lombock (1855), in Aru 

and the Celebes (1857), and his understanding of proximities: similarities between species 

corresponded to their nearness in geographic space and in geologic time (Camerini, 1993, 704, 

727). Crucial to both Alfred’s and Charles’ interpretation of evolution was the appraisal of deep 

water  as a barrier to migrations of some classes of plants and animals. In other words, 

topography held vital cues, and the model of evolutionary change was weighed against all the 

threads of information about depths. What Charles had carried out for the corals, Alfred was 

working out for snakes and butterflies, in terms of connections between islands and neighboring 

continents, dependent on alternative assumptions about rise and fall of land or sea
12

. 

 In the year Alfred escaped from the ants and mosquitoes of the south Pacific, and placed 

his line on the map, Petr reached the Pacific from the north, across frozen wastes. He had been 

dispatched to Transbaikalia (beyond Lake Baikal), to prepare colonization of the valley of the 

Amur. To map the connecting valley of the Sungari, Petr penetrated Manchuria in the disguise of 

a merchant: he took advantage of a role he had played in amateur theatricals, blowing tea from 

the saucer and furtively checking his compass in the folds of his blue gown (143-147). On his 

return from six years travel, he enrolled in university, but gave all his leisure to preparing a map 

of the topography of Inner Asia (158-160). Like Charles and Alfred, he collected and placed on 

                                                                                                                                                              

evolution of species to this early model of the evolution of coral reefs. 

11. Marcus (1974, 168-171). Engels employed a verbal map in the same way, as a topology of 

social relations, in two earlier essays, Letters from Wuppertal (1839, Collected Works, 2, 7-28) 

and An outing to Bremerhaven (1840, Collected Works, 2, 112-120). 

12. Camerini (1993, 716) notes the confluence of Darwin’s interest in species and in 

elevation/subsidence (711), and argues from his repeated notes on “the distribution of mammals 

to soundings” that he had a full grasp of this by 1844.  She provides an extensive bibliography 

and identifies sources known to both Darwin and Wallace. For a critique of the value of 

Wallace’s Line see Taylor 2000. 
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his map all the geological and physical observations of previous travelers, and from their 

barometrical observations calculated hundreds of altitudes, “the facts, not the hypotheses”. Two 

years of preparatory work were “followed by months of intense thought, in order to find out what 

all the bewildering chaos of scattered observations meant ... until one day, all of a sudden, the 

whole became clear and comprehensible, as if it were illuminated with a flash of light.” The new 

perspective was entirely at variance with the map Alexander had prepared about 1830 from 

secondhand sources:  “Stimulating,” as Petr concluded, “but did not agree with the facts” which 

instead revealed structural lines running southwest to northeast, and an immense plateau as the 

backbone of Asia. “There are not many joys in human life equal to the joy of the sudden birth of 

a generalization” (159). Petr’s next cartographic operation was mapping a postglacial sea in 

Finland, walking from one gravel pit to the next, along a new line of railway. It was at this point 

that he received, and refused, an invitation to become secretary to the Geographical Society: 

 

... new and beautiful generalizations arose before my eyes. I saw in a remote past, 

at the very dawn of mankind, the ice accumulating... I wanted to draw [this 

picture] with the thousands of details I saw in it; to use it as a key to the present 

distribution of floras and faunas; to open new horizons for geology and physical 

geography. But what right had I to these highest  joys, when all around me was 

nothing but misery and struggle for a mouldy bit of bread? (168). 

 

In his later life as an activist Petr retained the same sense of the dynamics that he had practiced in 

geomorphology, preaching anarchism as a conception of social harmony through mutual 

agreements, in “an ever-changing adjustment and readjustment of equilibrium between the 

multitudes of forces and influences” (Kropotkin, 1910, 914). 

 

Conclusion 
 

 By 1900 the entire Pleiad had reached a zenith, enjoying fame as well as controversy. 

Empires they had served with a high idealism were generating flows of guano, rubber and ostrich 

feathers, as well as gold. Alfred and Petr were still alive, protesting imperial wars in Cuba, South 

Africa, the Congo and the Philippines, and exploring community management of land as the 

alternative to what Fred called “the one great basic monopoly” (Outlines, 1844, 423, 441). Today, 

with another century elapsed, capital has penetrated far deeper into the Amazon, the Arctic, the 

“roof of the world” and the ocean floors; the world has become weedier, and many more people 

have acknowledged the rate of  destruction of local cultures and endemic species that Alfred had 

anticipated in the 1850s in reporting his kingbird: 

 

... should civilised man ever reach these distant lands, and bring moral, 

intellectual, and physical light into the recesses of these virgin forests, we may be 

sure that he will so disturb the nicely balanced relations of organic and inorganic 

nature as to cause the disappearance, and finally the extinction, of these very 

beings whose wonderful structure and beauty he alone is fitted to appreciate and 
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enjoy. This consideration must surely tell us that all living things were not made 

for man (122). 

 

As the portraits with white manes and beards fade from the textbooks, we need to recover for 

geography the student Pleiad: their Romantic thirsts, their fierce ambition to contribute at once to 

knowledge and social progress, and their insights into our relatedness. As Charles capsuled it in a 

note in 1837: 

 

if we choose to let conjecture run wild then animals our fellow brethren in pain, 

disease death & suffering & famine; our slaves in the most laborious work, our 

companion in our amusements.  they may partake, from our origin in one common 

ancestor we may all be netted together
13

. 

 

We need also to recover in our own lives their inquisitive childish eagerness to pull it all to pieces 

and put it all back together. Their irrepressible interrogation of all those “perfect little organisms” 

was linked with the intellectual effort of mapping as a means of seeking coherence:  in the 

configurations of shopfronts and cellars by the River Irk, rushing cataracts of the Orinoco, or the 

starry skies overhead. The mischief of the runabout child, the extravagant fantasy of the 

adolescent, and the innovative model of the scientist are all conceived in exploring mode; and the 

Pleiad directed that mode to unprecedented integration in science as well as personal integrity. 

For Alexander, “one of the dreams of my earliest youth” was satisfied by a view of the Southern 

Cross (42):  “In the solitudes of the oceans you wave at a star as if it is a friend you haven’t seen 

for ages.” 

                                                 

13. Darwin’s Notebook B, 232, as cited by Desmond and Moore (1991, 238f.) 
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