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    At the heart of this work lies a productive tension between wonder and measurement, as travel becomes both an act of discovery and a disciplined effort to understand the natural world. 

Personal Narrative of Travels to the Equinoctial Regions of America is a multi-volume travel narrative by Alexander von Humboldt, written in connection with his American expedition and associated with the early nineteenth century, with botanical work closely linked to Aimé Bonpland. Set across regions of Spanish America near the equator, the book combines observational travel writing with scientific description, historical reflection, and geographical inquiry. Rather than presenting a simple itinerary, it records encounters with landscapes, climates, plants, animals, and human communities in a form that moves between narrative progression and analytical pause.

The premise is straightforward but expansive: the authors travel through equinoctial America, observing what they see and using those observations to build a broader picture of the physical world. Readers are invited not into a tale driven by suspense, but into a sustained process of noticing, comparing, and interpreting. The volumes follow movement through distinct environments and settlements while steadily widening their scope from immediate experience to larger questions of nature and knowledge. This makes the work engaging not for plot twists, but for the cumulative depth with which place is rendered and connected to scientific thought.

The reading experience is marked by an unusual fusion of registers. Humboldt’s voice is learned and precise, yet often animated by genuine amazement before scale, diversity, and beauty. Descriptive passages can be richly sensory, but they are frequently paired with reflection on measurement, classification, and relation. The tone remains serious and intellectually ambitious without becoming merely technical, and the prose often gives readers the sense of accompanying a mind that is constantly testing impressions against evidence. As a result, the book appeals both as literature of travel and as a record of inquiry shaped by close attention.

Among its most important themes are the interdependence of natural phenomena, the relationship between local observation and general theory, and the attempt to grasp the unity of a varied world. The narrative repeatedly suggests that mountains, rivers, climates, vegetation, and human life cannot be fully understood in isolation. It also examines how knowledge is produced through movement, comparison, and disciplined recording. Because the work joins empirical curiosity with large-scale vision, it stands as a significant example of writing that refuses to separate scientific understanding from aesthetic and geographical experience.

The book also remains notable for the way it situates travel within broader intellectual and historical frames. It does not treat landscape as empty scenery, but as a field shaped by human presence, colonial conditions, and inherited systems of interpretation. For contemporary readers, this dimension is especially important: the narrative can be read not only as a document of exploration, but also as evidence of how knowledge about the Americas was gathered, organized, and circulated. That dual character gives the work both historical value and critical interest, inviting attentive reading rather than unqualified admiration.

Today, Personal Narrative of Travels to the Equinoctial Regions of America matters because it offers an early, influential model of thinking across boundaries that are often kept apart: science and art, travel and analysis, immediate perception and global pattern. Its pages reward readers interested in environmental observation, the history of knowledge, and the literary possibilities of nonfiction prose. Even when its pace is deliberate, its ambition remains striking. The result is a work that still speaks to modern concerns about ecology, interconnected systems, and the challenge of describing a world whose complexity exceeds any single perspective.
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    Alexander von Humboldt’s Personal Narrative of Travels to the Equinoctial Regions of America, based on the expedition he made with Aimé Bonpland, recounts a scientific journey through parts of Spanish America at the turn of the nineteenth century. Across its opening movement, the work frames travel not as adventure alone but as disciplined observation. Humboldt introduces the expedition’s aims, conditions of departure, and the intellectual climate that shaped the enterprise. Geography, natural history, astronomy, and the study of peoples are presented as interconnected fields. From the outset, the narrative joins personal experience with measurement, making the traveler’s route a means of examining nature as an organized whole.

As the expedition advances into tropical regions, the narrative dwells on first encounters with unfamiliar landscapes, climates, and living forms. Humboldt records coastlines, settlements, vegetation, and the practical difficulties of movement, while Bonpland’s botanical work remains an important part of the enterprise. The descriptive method is cumulative: local scenes lead to broader reflections on physical geography and ecological distribution. Attention is also given to colonial administration, commerce, and everyday social life, though usually in relation to larger questions about environment and history. The travel account steadily builds a picture of the equinoctial world as both materially diverse and open to comparative study.

A central section of the work follows the travelers inland, where river systems, plains, and forested regions become major subjects of inquiry. Humboldt treats waterways not merely as routes but as keys to understanding continental structure, climate, and biological exchange. Observations of animals, plants, and seasonal conditions are linked to questions about adaptation and distribution. Hardship, distance, and the demands of transport shape the narrative without turning it into pure memoir. Instead, the personal element supports a larger scientific purpose: to show how careful travel can connect scattered phenomena into a coherent account of the natural world.

The ascent toward higher elevations marks another important shift in the narrative. Mountain landscapes allow Humboldt to compare zones of heat, humidity, cultivation, and vegetation across altitude, making vertical change a tool for scientific generalization. Volcanic formations, rock structures, and atmospheric conditions become especially prominent, and the account repeatedly tests inherited theories against direct observation. These passages show the work’s characteristic balance between immediate description and analytical reflection. The journey’s physical challenges matter because they reveal limits of the body and instruments alike, while also opening new perspectives on the relations among terrain, climate, and life.

Alongside natural description, the narrative continually addresses the human world of the regions visited. Humboldt remarks on towns, missions, labor systems, learned institutions, and the condition of different communities, including Indigenous peoples, within colonial society. His approach is comparative rather than novelistic: customs, economies, and political arrangements are considered in relation to geography and historical development. The result is a travel narrative that treats human societies as part of the same broad field of inquiry as plants, minerals, and weather. Without reducing people to data, the work asks how environment, institutions, and movement together shape regional character.

As the volumes proceed, their larger argument becomes clearer: the expedition is not a sequence of isolated episodes but an effort to reveal underlying connections across the American tropics. Humboldt repeatedly returns to comparison as his chief method, setting one region against another and linking local measurements to general laws. This gives the work its distinctive rhythm, moving from scene to inference and from anecdote to synthesis. The narrative remains grounded in travel, yet it also functions as a report on the possibilities of science conducted in the field. Curiosity, discipline, and revision of prior assumptions remain its defining intellectual energies.

Taken together, the three volumes stand as a major example of travel writing shaped by modern scientific ambition. Their enduring force lies less in dramatic incident than in the breadth of observation and the attempt to understand nature and society in relation rather than isolation. Humboldt’s narrative, with Bonpland’s expeditionary partnership behind it, helped establish a model of interdisciplinary inquiry that linked exploration to measurement, comparison, and historical awareness. Even when read apart from later developments, the work continues to resonate as a record of how travel can enlarge knowledge while exposing the complexity of the worlds it seeks to describe.
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    Alexander von Humboldt and Aimé Bonpland undertook the expedition that later became Personal Narrative of Travels to the Equinoctial Regions of America between 1799 and 1804, during the late Enlightenment and the early Napoleonic era. The journey began after Humboldt obtained permission from the Spanish Crown to travel through parts of its American empire, a rare privilege for foreign investigators. Their route included present-day Venezuela, Cuba, Colombia, Ecuador, Peru, Mexico, and the United States. The published narrative emerged in the early nineteenth century, first in French, when European readers showed intense interest in global travel, natural history, and imperial knowledge.

The work grew out of institutions central to eighteenth-century science. Humboldt had trained in mining administration in Prussia and studied at centers such as Göttingen and Freiberg, where observation, measurement, and comparative method were strongly emphasized. Bonpland brought botanical expertise shaped by French scientific culture and museum networks. Their expedition carried precision instruments for astronomy, geography, meteorology, and geodesy, reflecting the era’s confidence that careful measurement could reveal general laws of nature. The narrative therefore belongs to a period when scientific travel was increasingly organized around data collection, specimen gathering, and the exchange of findings through academies, salons, and print.

Spanish America at the turn of the nineteenth century provided both the setting and the political framework for the journey. Most of the territories they visited were governed by the Bourbon monarchy, whose reforms in the eighteenth century had expanded administration, taxation, and scientific inquiry across the empire. Crown-sponsored surveys, botanical expeditions, and statistical reports sought to improve imperial control and economic productivity. Humboldt and Bonpland traveled within this context of reformist imperial science, visiting colonial officials, clergy, merchants, and local communities. Their observations on mines, agriculture, trade, roads, and population were shaped by a world in which knowledge and governance were closely linked.

The expedition also unfolded amid major Atlantic upheavals. The American Revolution had already demonstrated the political consequences of colonial discontent, while the French Revolution transformed European political language and institutions. During Humboldt’s travels, the Haitian Revolution challenged slavery and colonial rule in the Caribbean, and wars involving Britain, France, and Spain affected shipping, administration, and imperial security. These events did not define every page of the narrative, but they formed its background. Humboldt’s sensitivity to questions of liberty, inequality, and colonial policy reflects a world in which old regimes faced sustained pressure from revolutionary change.

Natural history was one of the most dynamic fields of the age, and Humboldt’s narrative reflects debates that connected taxonomy, geography, and environmental observation. European science had been transformed by Carl Linnaeus’s classificatory system, but Humboldt helped shift attention toward the distribution of plants and the relation between climate, altitude, terrain, and life. In Spanish America, he and Bonpland encountered landscapes that challenged European assumptions, from tropical river systems to Andean elevations. Their descriptions emerged from direct observation and comparison rather than inherited authority alone. The narrative thus belongs to the broader movement that joined exploration with new forms of biogeography and Earth science.

Economic extraction and coerced labor were central realities of the regions the travelers described. Silver mining, plantation agriculture, and commercial agriculture tied Spanish American territories to global markets, while Indigenous communities, enslaved Africans, and mixed populations bore unequal burdens within colonial society. Humboldt paid close attention to mines, agricultural production, population statistics, and trade routes because these were essential concerns for statesmen and reformers. At the same time, he recorded the social consequences of colonial rule and slavery with unusual frankness for a European traveler of his standing. This combination of scientific inventory and moral critique is one of the work’s most historically significant features.

The publication history of the narrative also reflects the international republic of letters. Humboldt prepared the results over many years, issuing them in multiple volumes and related scientific works, with French serving as a key language of learned communication. The books circulated across Europe and the Americas through publishers, translators, scientific societies, and reviews. They reached readers interested not only in natural wonders but also in commerce, administration, geography, and political economy. By the early nineteenth century, travel writing had become a major vehicle for producing authoritative knowledge about distant regions, and Humboldt’s reputation gave his account exceptional influence in scholarly and public discussions.

Personal Narrative of Travels to the Equinoctial Regions of America reflects its era by combining Enlightenment empiricism, imperial routes of access, and the expanding authority of scientific travel. It also critiques that era through repeated attention to the injustices of slavery, the damage of exploitative colonial institutions, and the limits of European prejudice. Rather than presenting Spanish America merely as exotic territory, the work places local environments and societies within global patterns of nature, commerce, and history. Its enduring importance lies in how it transformed travel narrative into comparative science while preserving a morally engaged view of the political and social conditions it observed.



Personal Narrative of Travels to the Equinoctial Regions of America (Summarized Edition)
Main Table of Contents



Volume 1



Volume 2



Volume 3



Volume 1


Table of Contents


INTRODUCTION BY THE AUTHOR.



CHAPTER 1.1. PREPARATIONS. INSTRUMENTS. DEPARTURE FROM SPAIN. LANDING AT THE CANARY ISLANDS.



CHAPTER 1.2. STAY AT TENERIFE. JOURNEY FROM SANTA CRUZ TO OROTAVA. EXCURSION TO THE SUMMIT OF THE PEAK OF TEYDE.



CHAPTER 1.3. PASSAGE FROM TENERIFE TO SOUTH AMERICA. THE ISLAND OF TOBAGO. ARRIVAL AT CUMANA.



CHAPTER 1.4. FIRST ABODE AT CUMANA. BANKS OF THE MANZANARES.



CHAPTER 1.5. PENINSULA OF ARAYA. SALT-MARSHES. RUINS OF THE CASTLE OF SANTIAGO.



CHAPTER 1.6. MOUNTAINS OF NEW ANDALUCIA. VALLEY OF THE CUMANACOA. SUMMIT OF THE COCOLLAR. MISSIONS OF THE CHAYMA INDIANS.



CHAPTER 1.7. CONVENT OF CARIPE. CAVERN OF THE GUACHARO. NOCTURNAL BIRDS.



CHAPTER 1.8. DEPARTURE FROM CARIPE. MOUNTAIN AND FOREST OF SANTA MARIA. MISSION OF CATUARO. PORT OF CARIACO.



CHAPTER 1.9. PHYSICAL CONSTITUTION AND MANNERS OF THE CHAYMAS. THEIR LANGUAGE. FILIATION OF THE NATIONS WHICH INHABIT NEW ANDALUCIA. PARIAGOTOS SEEN BY COLUMBUS.



CHAPTER 1.10. SECOND ABODE AT CUMANA. EARTHQUAKES. EXTRAORDINARY METEORS.



CHAPTER 1.11. PASSAGE FROM CUMANA TO LA GUAYRA. MORRO OF NUEVA BARCELONA. CAPE CODERA. ROAD FROM LA GUAYRA TO CARACAS.



CHAPTER 1.12. GENERAL VIEW OF THE PROVINCES OF VENEZUELA. DIVERSITY OF THEIR INTERESTS. CITY AND VALLEY OF CARACAS. CLIMATE.



CHAPTER 1.13. ABODE AT CARACAS. MOUNTAINS IN THE VICINITY OF THE TOWN. EXCURSION TO THE SUMMIT OF THE SILLA. INDICATIONS OF MINES.



CHAPTER 1.14. EARTHQUAKES AT CARACAS. CONNECTION OF THOSE PHENOMENA WITH THE VOLCANIC ERUPTIONS OF THE WEST INDIA ISLANDS.



CHAPTER 1.15. DEPARTURE FROM CARACAS. MOUNTAINS OF SAN PEDRO AND OF LOS TEQUES. LA VICTORIA. VALLEYS OF ARAGUA.


INTRODUCTION BY THE AUTHOR.

Table of Contents
Many years after leaving Europe to explore the New Continent, I look back on a life devoted from youth to nature, repaid for hardship by the wild beauty of mountains and ancient forests. Those travels yielded more than delight: with fine instruments, a government that favored my work, and the steadfast help of Bonpland, I gathered materials that may illuminate both nations and nature. I set out with two aims: to make the visited countries known, and to collect facts for that vast science called physical geography. Of these, I prized most the great connections of the natural world over isolated discoveries.
I cared deeply for botany and zoology, yet an unknown genus seemed less important than learning how plants are distributed, how social species migrate, and how high each tribe climbs the Cordilleras. The sciences are bound together: just as mineral description prepares the way for geology, exact botany supports the geography of plants. General ideas must rise from particular facts. During my preparatory studies and my reading of travel accounts, I regretted that many travellers lacked the range to use their opportunities fully. Though instruments multiplied and science advanced, too much remained unknown: mountain heights, atmospheric oscillations, snow lines, magnetic variation, and more.
Sea voyages had rightly honored many naturalists and astronomers, yet they served geology and physical science less than journeys into a continent’s interior. A mariner seldom sees land, and when he does, distance or barren coasts often deny examination. By land, instruments and collections are hard to carry, but only inland travel reveals mountain chains, rock formations, climates, and their influence on living forms. Vast continents hold richer plants and animals, and where mountains stand far from the sea, the earth’s strata more fully unfold the planet’s history. The great task is to determine these types, their laws, and the ties joining life to inanimate nature.
To unite our observations, we formed three collections because war made shipment uncertain: one for Spain and France, one for the United States and England, and one that stayed with us. At last this held forty-two boxes—six thousand equinoctial plants, seeds, shells, insects, and geological specimens from Chimborazo, New Grenada, and the Amazon. We hauled them for years across the Andes and New Spain with caravans of mules, often sacrificing earlier finds, and humidity and falls ruined many animal remains. Few shipped duplicates survived, though Sir Joseph Banks saved some Pacific collections. For volcanoes like Antisana, Pichincha, and Jorullo, we fixed position, height, magnetism, and gathered the plants on their slopes.
They had gathered specimens of superposed rocks, marked the heights where each plant group and volcanic stone appeared, and filled their journals with observations on humidity, temperature, electricity, and the transparency of the air on the rims of Pichincha and Jorullo. They had drawn plans and geological profiles from measured bases and angles, calculated everything by the best tables available, and kept every partial step to test the results. He says these materials might have formed a separate work on the volcanoes of Peru and New Spain, yet such arrangement would have burdened the journey, broken its flow, and destroyed clarity.
He admits he has not always perfectly separated detailed observations from wider results: climate and its action on living beings, the changing face of the land, the line of mountains and rivers dividing both peoples and plants, and the condition of nations under different latitudes. He does not fear dwelling too long on such matters; modern civilization, he says, has broadened thought, linked the physical and intellectual worlds, and spread interest beyond a few specialists. Since these volumes may win wider attention than his more technical studies, he sets out the works published with M. Bonpland[1] and points to fuller sources.
He names them in turn: astronomical observations and measurements from 1799 to 1804, including latitudes, longitudes, heights, refractions, and nearly seven hundred positions; equinoctial plants, with new genera, descriptions, and uses; a monograph on melastomaceae; and an essay on plant geography, tracing vegetation and physical phenomena up the Andes. Then come zoological and anatomical observations, from condors and gymnotus to crocodiles, axolotls, mastodons, insects, and skulls; a political essay on New Spain, treating land, people, agriculture, mines, trade, finances, metals, and the Mexican Atlas; and views of the Cordilleras and indigenous monuments, pyramids, ruins, idols, and symbolic paintings.
He has gathered into his work the catasterisms of many peoples, Mexican traditions of the globe’s four renewals, the pralayas of the Hindoos, the four ages of Hesiod, fragments of Aztec manuscripts from Rome, Veletri, Vienna, and Dresden, and views of Tequendama, Chimborazo, Jorullo, and Cayambe beneath the equinoctial line. Ground, plants, and scenery, he says, shape the arts most strongly where man is farthest from civilization. He might also have added researches on language, “the most durable monuments of nations,” materials now with his brother William von Humboldt, whose labors will partly appear here.
Of the works he has named, the second and third were composed by M. Bonpland from a botanical journal containing more than four thousand descriptions of equinoctial plants. Only a ninth were his own, and they appear separately as Nova Genera et Species Plantariem, with fourteen or fifteen hundred new species and Bonpland’s observations on imperfectly described plants. After separating astronomy, botany, zoology, New Spain’s political description, and ancient civilization into distinct works, many general results remained. He had meant not to write a journey’s history at all, but arranged facts by their relations, since amidst nature’s majesty the traveller scarcely records himself.
Yet a brief itinerary grew from river excursions, mountain ascents, and first impressions, though it often broke off in towns and seemed useful chiefly for science, not for the charm of incidents. Later, difficulty in composing so many treatises, and the advice of friends, overcame his reluctance. He reflects that a journey’s history joins events with observations, and interests most when the traveller stands visibly among men and nature. Modern scientific travel has weakened that dramatic unity with description and dissertation. He therefore mixes narrative with descriptive pauses, keeps only useful ordinary details, contrasts America’s vast wild nature with the Old World’s human monuments, and praises its immense field for naturalists.
The New World has long offered rich ground for geology and natural philosophy, and happy is the traveler who can add even a few facts to what is known. Since leaving America, a vast revolution has erupted across the Spanish colonies, from the Rio de la Plata and Chile to the farthest parts of Mexico, staining once-peaceful lands with blood; at Quito, noble and enlightened citizens died for their country, and many places now recall lost friends. Yet beyond these agitations, there remains hope: when peace and a new social order come, the Orinoco and Atabapo may see free men, thriving cities, and fertile fields where forests and floods once reigned.
CHAPTER 1.1.
PREPARATIONS.
INSTRUMENTS.
DEPARTURE FROM SPAIN.
LANDING AT THE CANARY ISLANDS.
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From youth, he burned to reach remote lands seldom seen by Europeans. Though raised far from any coast, among mountains and mines, he longed for the sea. Travel with George Forster, love of plants and geology, and journeys through Holland, England, and France fixed his plans at eighteen. He wanted no mere restless wandering, but to behold nature in her wild grandeur and gather facts useful to science. Delayed for six years, he prepared by studying Europe and the Alps. In 1797 he meant to return to Italy, but war blocked Naples after useful stays at Vienna, Salzburg, and Styria.
Then a lover of art invited him to Upper Egypt: with instruments and draughtsmen they would ascend the Nile to Assouan, surveying the Said. He accepted, on condition that from Alexandria he might continue through Syria and Palestine, but political events ruined that plan. Next he turned to Captain Baudin’s great South Sea expedition[2], meant to range from the Plata to Quito and Panama, then across the Pacific and New Holland, returning by Madagascar and the Cape. Distrusting Baudin yet eager, he secured passage with his instruments, alongside Michaux and Bonpland, until war made France withdraw the funds and postpone everything indefinitely.
Mortified, he sought any swift escape from Europe. A Swedish consul, Skioldebrand, promised access to Algiers, the Atlas, Tunis, and then Egypt. He prepared eagerly, parted from his brother in hope of meeting again, and left Paris; yet fate would send him back from the Amazon and Peru without touching Africa. At Marseilles he and Bonpland waited in vain for the Jaramas[3], learning she had been storm-damaged and driven to Cadiz. They nearly sailed on a Ragusan vessel for Tunis, but delayed over space for their instruments, then discovered arrivals from French ports were jailed. So they wintered in Spain, crossing Catalonia and Valencia, visiting Tarragona, Saguntum, and Montserrat, while making astronomical, barometric, and magnetic observations.
Reaching Madrid, I blessed my decision to come. Baron de Forell, Saxony’s minister, welcomed me warmly and, eager for every advance in knowledge, told me that under Don Mariano Luis de Urquijo I might win leave to explore the interior of Spanish America at my own expense. I seized the chance at once. Presented at Aranjuez in March 1799, I was graciously received by the king, explained my plan to visit the New World and the Philippine Islands, and submitted a memoir. Urquijo upheld my request and removed every obstacle, securing two passports and an unprecedented trust from Spain.
Many things invited us to remain in Spain. Cavanilles, Nee, Ortega, Pourret, Ruiz, and Pavon freely opened their rich collections; we studied Mexican plants gathered by Sesse, Mocino, and Cervantes, and at Madrid heard Proust and Hergen describe American minerals. Yet our impatience to use the court’s permission drove us onward. In mid-May we left Madrid, crossed Old Castile, Leon, and Galicia, and rode through spring air between snowy Guadarrama heights and flowered Galician valleys. We gladly quitted the barren Castilian tableland, that high cold plain girdled by a warmer coastal belt where palms, cane, bananas, and African plants thrive.
Climbing inland from Valencia, one seems to glimpse an ancient shoreline, and I lingered over bold thoughts of old inundations, the Mediterranean, and Spain’s raised heartland, though I would not force a solution where observation must guide belief. From Astorga to Corunna the land rose; secondary rocks gave way to transition beds, greywacke, schist, then granite ridges toward Cape Ortegal, perhaps remnants of a drowned chain. At Corunna, Don Raphael Clavijo arranged our passage on the Pizarro and orders to stop at Teneriffe. While waiting, we dried Galician plants, searched the Tower of Hercules shore, and admired Ferrol’s deep granite-guarded harbor.
Across continents, coastlines, valleys, mountains, plants, and animals show striking analogies: the same causes seem to have produced the same forms. Crossing from Corunna to Ferrol, we tested sea temperature with a valved sounding lead. Over the shoal, the surface measured 12.5 to 13.3 degrees, while deep water held at 15 to 15.3, with the air at 12.8. Franklin and Jonathan Williams had already shown how banks chill the sea’s surface. Such changes can warn navigators of danger before the lead touches bottom, as colder water above shoals rises from lower layers and may prompt a pilot to sound in time.
Leaving Europe for the first time filled us with a solemn, lonely emotion, despite the ease of Atlantic travel. Before embarking, I wrote to Baudin and renewed my promise to join his expedition if possible, whether at Monte Video, Chile, Lima, or another Spanish port. A false report in American newspapers in 1801 made Bonpland and me alter our route, hire a small vessel from Batabano to Portobello, cross the isthmus, and travel eight hundred leagues through lands we had never meant to see; only at Quito did Delambre’s letter tell us Baudin had gone by the Cape of Good Hope instead.
After two days at Corunna, fog yielded to the wished-for change of weather. On 5 June the Pizarro sailed, though word came that an English squadron had been seen, and people declared we would be taken within three days and carried to Lisbon. We beat slowly out through the narrow passage, nearly driven onto the rocks below Fort St. Amarro, while we gazed at St. Antonio, where Malaspina lay imprisoned. We passed the Tower of Hercules, saw the last light of Europe at Sisarga, dodged an English convoy, sailed darkened at night, and by 9 June entered the great Atlantic current, opposite to the equinoctial westward flow driven by the trade winds.
Between Guiana and Guinea, where trade winds fail and southerly winds break in, the equinoctial current wavers: near Africa it draws ships south-east, while off Bahia and Cape St. Augustin a separate stream runs north-west from Cape St. Roche to Trinidad. Even beyond the tropic, ships bound from Europe to the West Indies feel its push before reaching the torrid zone. Farther north, a broad belt of stiller water parts it from the hot eastward flood called the Gulf Stream, first noted by Drake and later brought into notice by Franklin and Blagden. The westward drift presses toward Honduras and the Mosquito Coast.
America bars that drift like a dyke. The waters turn north-west through the channel between Cape Catoche and Cape St. Antonio, bend along Vera Cruz, the Rio del Norte, the Mississippi, and the shoals off southern Florida, then rush into the Gulf of Florida and run north-east past Cape Canaveral like a torrent, sometimes five miles an hour. Mariners know its edge by warm, salt, indigo-blue water, floating seaweed, and heated air. Though it widens and cools as it goes, it keeps tropical warmth as far as New York. Near Boston and Halifax it swings east by Newfoundland, stark against the bank’s cold water.
From Newfoundland to the Azores the stream holds east and east-south-east, still driven by the force it gained in the Florida straits. Near Corvo and Flores it is 160 leagues wide; there one may pass in a day from west-running tropical water to south-east-running Gulf water. Then it bends toward Gibraltar, Madeira, and the Canaries, continues south-east toward Africa, turns south and south-west by Cape Blanc, and rejoins the great tropical current for another westward round. Thus the Atlantic between 11 and 43 degrees circles in a vast whirl, a circuit taking nearly two years and ten months; driftwood and even an unmanned corn vessel crossed from the Canaries to Caracas.
The Gulf Stream and western drift gave Columbus signs of lands beyond the sea. Toward the end of the fifteenth century, two corpses with unfamiliar features washed onto the Azores, and about the same time Peter Correa, governor of Porto Santo and Columbus’s brother-in-law, found huge pieces of bamboo cast up by western currents. Columbus fixed on both as proof of a continent in the west. Later, fruits from Antillean trees reached Ferro and Gomera, though before America was known the Canarians called them gifts from the enchanted island of St. Borondon, hidden somewhere westward in everlasting mists beyond the ocean’s edge.
The south-east set from Cape St. Vincent to the Canaries springs from the Atlantic’s wider motion. Another arm of the Gulf Stream, near the Bonnet Flamand in forty-five to fifty degrees, runs north-east toward Europe, growing strong under long west winds. It throws American tropical fruits onto Ireland and Norway; the Hebrides yield seeds from Jamaica, Cuba, and the nearby continent, and even barrels of French wine from wrecks in the West Indies. The burned English ship Tilbury was traced to Scotland. Tortoises from Antillean seas appear there too, and twice Eskimo canoe-men, driven off in storms, reached the Orkneys.
Sea water is driven by many powers: wind, heat, saltness, melting polar ice, unequal evaporation, even unequal air pressure. Light but steady trade-winds move whole belts of ocean, while colder or saltier water draws surface flow toward it; the cold deep layer in the tropics shows an under-current from the poles. Though one might expect rotation to bend currents, old observations show polar streams leaning a little east, likely under prevailing westerlies. Constant pressure and friction can carry surface motion downward through the Gulf Stream, whose warm mass cools only slightly. Near Gibraltar and southward, the current varies in strength and splits into narrow murmuring streaks.
We crossed an immense oceanic river, slowly but steadily flowing, while conflicting currents and waves seemed to pass through one another. Cape St. Vincent lay more than eighty leagues off; beyond it rose the Foya de Monchique. Since leaving Corunna we had seen little life but sea-swallows and a few dolphins, until, on 11 June, we entered a belt where the sea was crowded with medusas. Though the ship was nearly becalmed, they streamed southeast far faster than the current for nearly three quarters of an hour. Then only stragglers remained. We noted several kinds, gleaming violet and purple against the blue sea.
Among the medusas, M. Bonpland found bundles of Dagysa notata, singular gelatinous cylinders, transparent and open at both ends, joined lengthwise like a bee-hive into chaplets six or eight inches long. I tried galvanic electricity on them, but they did not contract. On 13 June, in calm water, we again saw great masses of these creatures passing. During the night we observed that three collected medusas shone only when slightly shocked. A medusa on a pewter plate flashed when the plate was struck; touched fingers stayed luminous for minutes. Rubbed on wood, it dimmed, then shone again under a dry hand, but only once more.
Between Madeira and Africa, slight breezes and calms favored my magnetic observations. We never tired of the African nights: transparent, serene, and alive with falling stars, ever more frequent as we went south, especially near the Canaries. In warm climates they often leave bright tails, burst into sparks, and seem lower than those seen in northern Europe, moving for hours with the wind and never beneath clouds. Forty leagues east of Madeira, a swallow settled on the topsail-yard, so exhausted it was easily taken. It was strange to find such a bird so far out at sea in June, in settled weather.
The Pizarro was ordered to touch at Lancerota, and by five in the afternoon of 16 June the island stood so clear that I measured the height of a conic mountain we took for the great volcano of 1730. The current drew us shoreward; first Forteventura appeared, then little Lobos in the channel. By moonlight we watched Lancerota’s ash-covered volcanic summits shine silver, while Antares blazed near the moon. After midnight black clouds rose behind the volcano, and lights moved along the shore like fishermen’s lamps, recalling older voyages. On the 17th, haze strengthened the mountain outlines as we entered the channel by Alegranza and Montana Clara.
Those coasts seemed to carry us at once to the Euganean hills or the Rhine near Bonn. Living forms change with climate, but the old rocks repeat themselves across both hemispheres: porphyries, phonolite, greenstone, amygdaloids, basalt, and the same trap country marked by symmetrical ranges, truncated cones, and high plains crowned at either end. Western Lancerota looked newly shattered by fire—black, parched, bare of mould. Through our glasses we saw thin, steep basaltic beds and hills like Monte Nuovo or the scoria mounds of Jorullo. In 1730 Temanfaya devastated fertile land, destroyed nine villages, and years of violent shocks followed the eruption.
Temanfaya itself rose as a rounded, imperfect cone of no more than three hundred toises, while neighboring heights scarcely reached a hundred or a hundred and twenty, though from the sea they looked majestic. Such errors of sight often magnify mountains near the horizon. Lancerota, once called Titeroigotra, had inhabitants more civilized than other Canarians: they built with freestone while the Guanches of Teneriffe lived in caves. There a strange custom prevailed—a woman had several husbands; each was head of the family for a lunar month, then fell back among the household servants. In the fifteenth century the island held two small states, parted by a wall.
Forced by the winds between Alegranza and Montana Clara, we kept sounding unfamiliar water, finding twenty-five to thirty-two fathoms. The lead brought up a singular organized substance, and we long doubted whether it was zoophyte or seaweed: a brown stem three inches long, pale green lobed leaves, membranous, hairy, folded one within another, without motion even under galvanic electricity, and a horny stalk like a gorgonian. Chemistry could not decide it, so, from its likeness to caulerpa and other adiantum-leaved marine plants, we provisionally named it Fucus vitifolius. Drawn from 192 feet, it was still vividly green despite the extreme weakness of light.
That deep-green fucus strengthened the view that plants may grow green in obscurity, as do buried germs, underground shoots, and vegetables carried into mines. Many botanists, among them Turner, held that most floating fuci first grow on the ocean floor and rise only when torn loose; if so, green seaweeds flourishing below are no rarity. Meanwhile the captain, trusting an old Portuguese itinerary, mistook a basalt rock for a fort north of Teguisa, saluted it with the Spanish flag, and sent a boat asking whether English ships cruised nearby. We discovered instead Graciosa, uninhabited for leagues, surveyed its barren basaltic shore, and examined its alternating basalt and marl strata before time failed us at a remarkable hill.
We struck off fine hyalite from the rocks, leaving great masses untouched; I had never seen such splendid specimens in Europe as those of Graciosa and el Penol de los Banos by the lake of Mexico. The shore held two sands, one black and basaltic, the other white and quartzose; under the sun the black grew far hotter. The quartzose sand, mixed with feldspar and thrown back by the sea into little weed-clad islets on the rocks, showed that primitive rocks here, as elsewhere, had been pierced by subterranean fire. At sunset we re-embarked, but the breeze failed, and our course to Teneriffe halted.
A reddish vapor lay on the horizon and enlarged every form. Around us, among lonely islets, Graciosa’s black mountains rose like sheer walls, their shadows darkening the sea; basaltic rocks looked like ruins of some vast building, carrying the mind back to the birth of islands and the rending of continents. Yet beyond, Lancerota smiled through a narrow pass where trees, cultivation, and corn gilded by the last sunbeam softened the desert. We tried to leave the bay by the pass between Alegranza and Montana Clara, but the wind died, and the currents swept us toward a rock called Hell, where the sea broke violently.
The Infierno proved a porous mass of lava, three or four toises high, scoria-covered and likely thrust up by volcanic fire, perhaps once far loftier; such an origin seemed confirmed by the time when, during Temanfaya’s eruption, two pyramids of lava rose from the sea and joined Lancerota. Forced to tack by night between Clara and the West Rock, we nearly perished as the current pinned our helpless sloop among vertical basalt walls. At dawn on the 18th a little wind carried us through. We passed Lancerota, Lobos, and Forteventura, then debated distant visibility of Teyde and the Azores under shifting refraction and haze.
The peak of Teyde is seldom seen far off in the warm dry months of July and August, but appears at extraordinary distances in January and February, when the sky is lightly clouded, after heavy rain, or a few hours before it falls. Then the air seems wonderfully more transparent, when water is evenly spread through it. Even so, Teyde is less visible than the Andes. It is lower than parts of Atlas near Morocco and lacks perpetual snow. Only the Piton, the Sugar-loaf at its top, throws back much light from its pale pumice; the volcano’s dark lava and shadowed vegetation reflect little.
So, apart from the Piton, the peak belongs to mountains seen only in a “negative manner”: it is noticed because it cuts off the light coming from the farthest limits of the air, and stands out only by the difference between that surrounding aerial light and the light from the air between mountain and eye. As one sails away from Teneriffe, the whitish Sugar-loaf is for a while seen in a “positive manner.” Yet because this cone is small, some doubted it could be seen beyond forty leagues. Still, if it is a hundred toises broad, at forty leagues it spans more than three minutes, enough for sight to seize.
An object that shows itself in a brown tint depends for visibility on the changing difference between two lines of light, and that difference shrinks as distance grows. Thus lower summits first appearing above the horizon look darker than peaks seen much farther off. Visibility also depends not only on the lower air but on the upper regions, where stronger or less diminished aerial light lets the image detach itself more clearly. This helps explain why, under equally serene skies and the same thermometer and hygrometer near the ground, navigators at equal distances sometimes see the peak and sometimes do not. Even a larger ashy cone would likely not help much.
The ashes, being powdered pumice, do not shine like Andean snow, but make the mountain stand out darkly and level the aerial light that would otherwise sharpen it. Bright calcareous or sandy heights show better at short range, yet beyond a point darker peaks may detach more clearly. Quito and Peru’s snowy giants unite every advantage of visibility: Chimborazo’s vast snowy dome and broad snow-zone far surpass Teyde, though Earth’s curve limits the gain in distance. Still, pilots have seen Chimborazo from forty-seven leagues, Teyde from forty, and Mowna-Roa, though snowless, from fifty-three. Such isolated peaks guide pilots when no star can fix a ship’s place.
CHAPTER 1.2.

STAY AT TENERIFE.
JOURNEY FROM SANTA CRUZ TO OROTAVA.
EXCURSION TO THE SUMMIT OF THE PEAK OF TEYDE.
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After leaving Graciosa, we sailed through such haze that we did not see Canary until the evening of June 18. They called it the granary of the Fortunate Isles, where some districts reap wheat twice a year, in February and June. Its mountain chains seemed unlike those of Lancerota and Teneriffe, warning against treating the whole archipelago as born from submarine fire alone. On June 19 we sighted the point of Naga, but not the peak. Thick mist blurred the land, the sea ran high, and we anchored cautiously. As we saluted the place, the fog suddenly broke, and Teyde blazed above the clouds in sunrise.
We rushed to the prow and saw, close astern, four English ships lying to. We had slipped past unseen; the same mist that hid the peak had saved us from being forced back to Europe, and the Pizarro pressed under the fort’s protection, near the shore where Nelson had lost his arm in 1797[4]. Santa Cruz, like La Guayra, was oppressively hot, but sterner: white flat-roofed houses stood on a sandy strip against black bare rock. Only the freestone mole and a poplar walk softened the scene. Yet the peak, though lower from Santa Cruz than from Orotava, rose magnificent, glowing red, then dazzling white.
In the streets we felt a suffocating heat, sharpened after long sea air. Santa Cruz, the Guanches[5]’ Anaza, was a neat town of 8,000, a stopping place on the road to America and the Indies. Thanks to Madrid’s recommendation, we were warmly received; the captain-general let us explore, and Colonel Armiaga hosted us among bananas, papaws, and poincianas growing in the open air. That evening we botanized toward Passo Alto, finding mostly drought-scorched succulents that recalled Africa. Warned that English blockade would keep us only four or five days, we hurried to set out for Orotava. On June 20, before sunrise, we began by climbing toward Laguna.
They left their barometers and dipping-needle on board, expecting a rushed climb and unwilling to risk instruments needed in less known lands. The road up to Laguna ran beside a torrent, narrow and winding; near the town they met lightly laden white camels, used chiefly to carry goods, though such animals were far commoner on islands nearer Africa. These beasts, like horses, had come with the Norman conquerors; the Guanches had not known them. Laguna stood on dark brown basalt around the Peak. They broke many blocks, vexing the guides, found amphibole, olivine, and pyroxene, but neither nepheline, leucite, nor feldspar.
Only sparse euphorbias, Cacalia, and wild cactus grew on the arid rock, and the mules slipped on steep stony beds where an ancient pavement still showed old Spanish industry. As they neared Laguna, the air grew deliciously cooler than oppressive Santa Cruz, whose heat seemed like a furnace from rock-reflection. Laguna, set in a small plain with gardens and wooded heights, was lovely, though not truly on a lake, only in a dried basin. Once richer, it had declined after Garachico’s ruin and Santa Cruz’s rise. It held nine thousand people, many monks, windmills, wheat fields, old Guanche grain names, gofio[6], goat’s milk, chapels, antique houses, and mist-fed plants.
Anderson had praised Teneriffe for invalids: from port to heights, climates descended by stages, joining tropical softness to alpine cold. The island offered banana and palm, and to a troubled mind seemed made to restore peace, untroubled too by the sight of slavery so revolting elsewhere. Yet Laguna, though delightful, was foggy in winter; the people complained of cold, though snow had never fallen there. The sea softened its climate. In the Marquis de Nava’s garden, bread-fruit and cinnamon had been naturalized, while coffee failed there though ripening nearby, likely from soil or winds. No one had fixed the yearly snow-line; he had gathered data for it.
After a table of latitudes, snow-lines, and temperatures, he notes that nature admits striking exceptions. Snow sometimes falls as low as Naples, Lisbon, Malaga, and even Mexico, where it appeared on the day the Jesuits were expelled, and the people linked it to that severity. At Valladolid in Mechoacan, only a thousand toises high, the streets had lately lain under snow for hours. The same had happened at Teneriffe near Esperanza de la Laguna, though breadfruit flourished there. The snow spared Erica, Myrica Faya, and Arbutus callicarpa, but ruined exposed vines; vigorous plants, he adds, better endure brief cold than feeble ones.
From Laguna to Orotava he first crossed hills of black argillaceous earth strewn with small pyroxenes, while ferruginous layers hid the deeper ground; only in ravines did curved columnar basalt appear beneath recent breccia said to hold marine petrifactions. Then Tacoronte opened into a country he calls the loveliest he had seen, even after the Orinoco, Peru, and Mexico. Dates and cocoa lined the shore, bananas rose among dragon-trees, vines climbed tall poles, and orange, myrtle, cypress, agave, cactus, ferns, and springs filled a perpetual spring. Yet the hardworking farmers owned nothing; nobles took the fruits, and feudal burdens still pressed the islands.
From Tegueste and Tacoronte to St. Juan de la Rambla, famed for malmsey, the hills looked like a garden, made grander by the Peak, silent at the summit yet alive in its great lateral eruption of 1798. Passing Matanza and Victoria, he recalls conquest and slavery. Near Orotava they visited the botanic garden and found M. Le Gros, the French vice-consul, who became their guide and had first described that eruption accurately. The garden, founded through the Marquis de Nava on the hill of Durasno, was meant to naturalize useful plants from Asia, Africa, and America. They gathered seeds there and reached Orotava late.
At Orotava, vessels must put to sea when the north-west winds blow hard, and no one can name the place without remembering Don Bernardo Cologan, whose house stood open to travellers of every nation. We longed to stay with him and see St. Juan de la Rambla and Rialexo de Abaxo, beneath lofty Tygayga, but such a voyage leaves little peace: fear for tomorrow spoils today, as it does for those hurrying through Switzerland and Italy. On 21 June we set out for the volcano’s summit with M. Le Gros, M. Lalande, and the English gardener of Durasno, under clouds hiding the peak.
We were struck by the green, humid richness here, so unlike the dry road from Santa Cruz to Laguna. Passing two bell-shaped hills, we judged them products of side eruptions; Montanita de la Villa seemed to have poured lava, and Guanche tradition placed an eruption there in 1430. Where rock showed through, we found basaltic amygdaloid and hardened clay with pumice fragments, like the tufa of Pausilippo and the puzzolana near Pichincha. Yet on Orotava’s side we saw no clearly bounded lava streams. Orotava itself, watered by Agua Mansa, was cool, foggy, steep, solidly built, and gloomy, with aqueduct ferns and gardens of mixed northern and southern trees.
In M. Franqui’s garden the vast dragon-tree astonished us: fifty or sixty feet high, forty-five feet round at the roots, dividing like a candelabrum and still bearing flowers and fruit. Ancient even in the fifteenth century, it seemed one of the oldest living things, a sign of “that eternal youth of nature.” Yet the dracaena’s true home is the East Indies, and its presence here raised old questions. Leaving Orotava, we climbed through chestnuts, laurels, giant heaths, and Hypericum to Pino del Dornajito, where we filled our water at a cold spring and looked over sea and island before ascending toward the crater without crossing a true valley.
The peak rose off-center in the island, its pyramid masked by lesser hills, and above Monte Verde’s tree-heaths came a fern region rich with pteris, blechnum, and asplenium. The poor ground fern-root into meal and boil it into gofio. Beyond arid ravines, junipers and storm-torn firs covered Caravela, where little flames had once been seen. Climbing past La Gayta and Portillo between basaltic hills, we entered the vast plain of Spartium. Manneron had leveled the mountain nearly 1400 toises above the sea, but thirst and bad guides stopped him before the top, and his unfinished results never reached Europe.
For two and a half hours we crossed the Llano del Retama, an immense sandy waste, hotter at sunset from the glare of the ground, and choked by pumice dust. Retama shrubs rose there, fragrant and tall, and goat hunters wore their flowers in their hats; the brown wild goats fed on them and were prized even in Madeira. Up to Gayta the mountain still looked richly clothed and long extinct, but on the pumice plain obsidian blocks began, solitude deepened, and the island below seemed a scorched mass edged with scant green. Through defiles we reached the English Halt, sheltered under two leaning rocks.
Though it was midsummer under an African sky, we shivered all night as the thermometer fell to five degrees. Our guides lit retama branches; we lay on rocks, smoked by the fire, and our cloth screen caught fire and burned away. Clouds veiled and unveiled the peak until moonlight showed it like a vast pyramid above vapors below our feet. At three we climbed by torchlight to Alta Vista, station of the neveros, and above it the barren Malpays began. We visited the ice-cavern, where snow and ice linger through summer. At dawn a level sea of white cloud hid ocean and lowlands, while the black volcanic summits stood up like islands.
As we climbed the broken lavas of the Malpays, a strange sight held for eight minutes: on the eastern horizon, bright points like little rockets rose, then wavered sideways. Our companions stared, though we had said nothing. At first we took them for signs of a fresh eruption in Lancerota, but the illusion faded; they were stars enlarged by vapour. Through a small sextant telescope I saw each image swing always toward the point where the sun would rise, then return. The effect ended before dawn. I set it down exactly as seen, without pretending to explain more than shifting vapours and unequal air-layers might do.
I was eager to mark the sunrise from so great a height. With telescope and chronometer ready, and the eastern horizon clear, we saw the sun’s upper limb at 4:48:55; the first bright point touched the horizon at once, so we were looking on the true sea-horizon, more than forty-three leagues away. In the plain the rising would have begun nearly twelve minutes later. Yet the lower limb did not free itself until 4:56:56. The sun’s disk, flattened but sharp, showed no doubling. Its slow ascent seemed to mean a uniform fog-bank hid the true horizon and climbed with the sun. Meanwhile our road remained exhausting and steep.
The lava rolled beneath our feet, the hollowed crust threatened to swallow us to the waist, and our sluggish guides made everything worse. Every few minutes they sat down, and when unwatched they threw away the obsidian and pumice we had gathered; at last we learned none had ever reached the summit. After three hours we came to La Rambleta, where the Piton rises. Hot, scentless watery vapours breathed from the Narices del Pico. I took them for filtered snow-water heated within, not sea-water distilled below. Then we clawed up the ash-steep cone by a ruined lava ridge, and heard where Captain Baudin had fallen and rolled nearly to death.
On the summit of the Piton, there was scarcely room to sit. A low circular wall of porphyritic lava hid the crater, while a savage west wind almost threw us down. Though it was eight in the morning and the thermometer stood a little above freezing, we suffered bitterly after long heat. Unlike Vesuvius, Jorullo, and Pichincha, where the crater lies open at the top, Teneriffe and Cotopaxi carry a circular wall like a cylinder on a cone. Through an eastern breach, likely torn by an ancient lava flow, we descended toward the elliptic Caldera, about three hundred feet by two hundred.
The Caldera’s outer edges fell almost sheer. We climbed down the eastern breach over broken lava to the bottom, where heat showed itself only in a few crevices hissing with watery vapour. The thermometer quickly rose to 68 and 75 degrees there, and some clefts reached the heat of boiling water. Yet the condensed vapour tasted of nothing; tests showed pure water, not acid. Layer upon layer of lava curved and heaved like Alpine limestone. The northern rim stood highest; the south-west had sunk beneath a glued mass of scoria, and a pierced opening on the west looked out over the sea.
Inside, the funnel showed no fresh cones, shining scoriae, or swollen mounds of an active summit vent; time and vapours had loosened its walls and strewn the basin with great blocks. The bottom could be reached without danger, and its depth seemed long unchanged, about 110 feet. The place was now a solfatara, impressive more for height, solitude, and boundless view than terror. The enclosing lava had turned snow-white outside, though dark within, bleached by sulphurous vapours. Sulphur crystals lined the cracks. I dug a shallow hole on the northern brink; the thermometer rose to 42 degrees, and wrapped specimens soon burned through my paper and journal.
He insists sulphurous acid, not merely muriatic acid, rules the vapours of Vesuvius, as he and Gay-Lussac observed before the eruption of 1805, when lava poured from the crater and the smell carried far, mingled with petroleum when scoriae flew. Heated water vapours soften scattered lava into paste; examining those friable masses later in America, he found crystals of sulphate of alumine. Davy and Gay-Lussac had already remarked that the highly inflammable metals of soda and potash likely play an important part in volcanic action; and potash, needed for alum, exists in feldspar, mica, pumice, augite, and obsidian, abundant at Teneriffe and akin to Puzzuoli.
Yet the ascent of Teneriffe draws him not only by scientific wonders, but by the majesty and beauty spread before the eye. He would not drown admiration in vague praise; better to seize each landscape’s peculiar character. Unlike gigantic mountains whose bulk dims the world below in blue vapour, Teneriffe, slender and rising from the sea, joins immense height to vivid nearness. From its top one sees both the ocean’s vast circle and the island’s forests and inhabited coasts. Had its half-extinguished crater cast fire like Stromboli, the Peak would have stood like a lighthouse, guiding mariners for more than 260 leagues.
Seated on the crater’s outer rim, looking northwest, they watched clouds break open over Orotava, its anchored ships, gardens, and vineyards. Bare scoriae above contrasted with the smiling cultivated land below, where plants rose in zones: lichens, a high violet, flowering retama, ferns, heaths, laurel woods, vines, fruit trees, then date trees and musa by the sea. The extraordinary transparency of the air made houses, sails, trunks, and colors seem near, surpassing even Naples, Sicily, perhaps Quito and Peru. They waited in vain to see all the Fortunate Islands, glimpsed Palma, Gomera, and Grand Canary, rejected fantasies of San Borondon and impossible refractions, and felt keen cold on the summit.
On the summit they measured the cold and found the fall of heat matched other high mountains, though wind and rising currents could at times make lofty heights strangely warm. They admired the deep azure overhead, richer than over Mont Blanc, and ascribed it to the dry African air and the torrid zone. They bottled air on the crater’s edge; ten days later water rushed into the well-corked phial, yet tests suggesting less oxygen inspired little trust. No lichens, insects, or plants appeared there, save a few bees singed among sulphurous cracks after being lured upward by the mountain broom’s flowers.
Though the ground burned their feet by the crater, winter snow still covered the cone for months. A bitter wind drove them to shelter beneath the Piton; their hands and faces nearly froze while their boots were scorched. They slid and rolled down the Sugar-loaf they had painfully climbed, leaving the solemn solitude with regret and a hope of returning that never came true. Crossing the Malpays was slow over loose lava, and the grassy descent was so slick they leaned backward to keep from falling. In the plain of Retama the heat felt suffocating. They had no water; the guides had drunk the malmsey and smashed the jars, though the bottle of crater air survived.
Lower down, in the region of tree-heath and fern, a refreshing breeze met them, and they entered a thick bed of clouds. When these parted, they watched little streams of cloud race in different directions through still vapor. Near Orotava they met flocks of green canaries, heard of finer singers from other islands, and praised the untamable capirote’s tender song, while dismissing tales of island parrots and monkeys. At Orotava they learned the Pizarro would sail later than expected, spent another day among agreeable company, and on St. John’s eve joined a pastoral fête in Mr. Little’s garden, where a magnificent view opened over the Peak, coast, Palma, and Atlantic.
The fires of St. John blazed among the shepherds, an ancient custom likely brought by the Spaniards, and the scattered flames and wind-driven smoke stood out against the dark green forests on the Peak’s slopes while distant shouts of joy alone broke the solitude. Don Cologan’s coastal house, La Paz, drew special interest because Borda had stayed there on his last visit and had measured, in a nearby plain, the base used to calculate the Peak’s height, with the great dracaena of Orotava as his mark. Near La Paz, basaltic rocks washed by the sea bore abundant Lichen roccella, source of the ancient archil trade, though less than on other islands. We sailed from Orotava on June 24.
Before leaving the Canaries, he gathers his geological reflections on the colossal mountain. Those content merely to classify lavas and crystals return satisfied with collections; others ask harder questions. Is a volcanic cone built wholly of molten matter, or does it hide a core of primitive rock changed by fire? How are modern lavas linked to basalts, phonolites, and feldspathic porphyries spread across Peru, Mexico, and France? Was the central mass heated in place and heaved up by elastic vapors before opening to the air? What fuel sustains eruptions for ages, and does it act deep below or in secondary rocks over granite? He climbs hoping to see clearly, yet, despite close study, comes away more baffled than before.
These doubts stayed with him from Teneriffe to America and Mexico. Teyde, or Echeyde, rises as a solitary cone on a small island, yet that form and setting are not universal. In Europe and Asia, active volcanoes stand apart from mountain chains; in the New World, the greatest belong to the Cordilleras, except rare cases like Sangay and Jorullo. So nothing forbids the thought that the Canaries are remnants of a submerged mountain chain. He adds that not all volcanoes are conical: some are long-crested, some dome-shaped. Slender cones mark young and violent fires; jagged ridges, old and fading ones; domes, uplifted porphyries. Comparing height with base, he finds the Peak’s height about one twenty-eighth of its circumference.
He recalculates volcanic slopes and finds them gentler than they seem: Teyde about 12 degrees 29 minutes, Vesuvius 12 degrees 41 minutes, Etna 10 degrees 13 minutes. Long ascents mix easy stretches with steep ones, so the eye exaggerates. Even the road from Vera Cruz to the Mexican plateau, difficult though it is, averages only 5 degrees 40 minutes. His trials on mountain declivities show how quickly passage becomes impossible: a marked slope at 5 degrees, extremely steep at 15, nearly inaccessible at 37, climbable sandy ground at 42, almost impossible at 44, volcanic cones usually 33 to 40, and 55 utterly inaccessible.
Far-separated volcanoes resemble one another: high plains spread out, and from their midst rises a circular cone. Cotopaxi, Antisana, Vesuvius, and Teneriffe all show this form, though Teneriffe has two elevated plains, the lower reaching toward the Estancia de los Ingleses. The more matter a crater has poured out, the higher its cone of ashes stands in proportion to the whole mountain. He sets Vesuvius, Teneriffe, and Pichincha beside one another to show the contrast, then notes that Teneriffe belongs with volcanoes whose side eruptions have been greater than those from the summit, which helps explain the Caldera’s surprisingly small crater.
He then separates the present volcano of Teneriffe from the older basaltic mountains around it. Ancient trap rocks lie apart from the recent lavas, divided by beds of tufa, puzzolana, and clay, showing eruptions of very different ages. The Peak rose amid the wrecks of submarine volcanoes, and on the plain of Retama a striking order appears: below lie black basaltic, earthy lavas; above begin vitreous, feldspathic lavas based on obsidian, pitch-stone, and phonolite. Lower currents near Monte Verde are porous, olivine-rich, with augite and magnetic iron. In Retama the basalt disappears under ash and powdered pumice, and upward only vitreous lava remains.
The Malpays lavas shift from pitchstone to paler obsidian mixed with grey, and their feldspar slides from common to vitreous, sometimes both in one fragment. Near the ice cavern, among vitreous lavas, lay greenish-grey phonolite, smooth, laminar, sonorous, with small crystals of vitreous feldspar. This arrangement recalls trappean mountains, yet the feldsparry lavas appear only on the summit. “Should we conclude” they are newer than the basalt with olivine and augite? “I cannot admit this.” Later eruptions may have buried an older feldsparry ядро. The Peak, next to Lipari, yields abundant obsidian, found chiefly near the summit and suggesting great antiquity.
Obsidian, jade, and Lydian-stone served peoples without metals for sharp weapons. Jade hatchets from Mexico matched those of Gauls and South Sea islanders. Mexicans mined vast obsidian beds for knives, sword-blades, and razors. The Guanches, calling obsidian tabona, tipped lances with it and traded it through neighboring islands, so long use may have made it scarce. Obsidian also served ornament; Quito made mirrors from laminar pieces. At the Peak appear three kinds: huge brown-black masses with white vitreous feldspar, passing into pitchstone; smaller greenish-black, highly transparent fragments; and the most striking, thin dark plates alternating with pumice-stone.
These obsidian-pumice specimens once seemed to prove that pumice came from obsidian, bleached and swollen by volcanic fire. He had shared that view and even thought obsidian might be a non-volcanic rock altered by subterranean fire, since it loses color, swells in a forge, passes into pitchstone, and often lies far from active volcanoes. Later journeys made him renounce that. Now obsidian and obsidian-based porphyries seem vitrified masses cooled too fast to become stony lava, and pearlstone an unvitrified obsidian. Bubbles and enclosed porphyry fragments show ancient fluidity. Sir James Hall’s experiments weakened the old objection. Yet pumice in the Peak’s obsidian remains doubtful; experiments suggest it forms when elastic fluid expands within compact glass.
Juan de Larea, later lost to factional fury, had been struck by how obsidian behaves in white heat. He supposed that where volcanoes work beneath porphyry founded on obsidian, elastic fluids swell the melted mass and help drive the earthquakes before eruptions. Without fully embracing so bold an idea, I worked with him on obsidians from Teneriffe and Quinche, measuring their increase by water displaced after heating them and coating the porous pieces with wax. They swelled very unevenly; those of the Peak, and the black kinds from Cotopaxi and Quinche, grew to nearly five times their former bulk. The Peak’s white pumice leads farther still.
The white ash sea around the Piton proves the crater was once active, for ashes and rapilli, even amid side eruptions, rise with vapors only from the summit vent. At Teneriffe the black rapilli run from the Peak’s foot to the shore, while the white ashes—powdered pumice in which I found tiny vitreous feldspar and pyroxene—lie only near the Peak. This
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