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Preface

Virtually everyone has heard of the Galápagos Islands. Although most people may not know exactly where the islands are, or to what country the islands belong, they’ve heard something about them. For example:

Many people have heard that the islands are linked with Charles Darwin, and may have been taught that Darwin was in Galápagos when he had a “eureka moment” and conceived of his great idea, evolution by natural selection.

Many scuba divers may have heard of the world-class diving in the islands, where sharks are more abundant than anywhere else on Earth.

Some people may have heard that their ancestors served in Galápagos—then known as “The Rock”—during World War II.

Others may have heard of the islands’ unique—and often bizarre—animals that do not run or fly away when approached.

And still others may have heard that Galápagos is one of the top travel destinations in the world.

These different impressions of Galápagos reflect the islands’ diverse history, importance, and appeal, for there are many reasons to be curious about the legend-laden Galápagos Islands. Many of the legends are true; for example, Darwin did visit the islands, and his visit later influenced his thinking about life’s diversity. Virtually all of the islands’ endemic and approachable animals continue to live in Galápagos, and several islands remain much as they were when whalers and pirates began visiting them in the late 1600s. Other heretofore untold stories in this book about the islands and their pioneers are just as interesting. The islands’ famed reputation, both now and in decades past, appeals to virtually everyone because Galápagos is a special place. There is no place on Earth like Galápagos, and that’s likely why you’re reading this book.

THE SCOPE AND ORGANIZATION OF THIS BOOK

This is an encyclopedia about all things Galápagos, especially the famous islands’ geography, history, and culture. It is difficult for a gringo based in the United States to write such a book, for each topic is vast, in and of itself. This is why writing it took more than 15 years and more than 30 visits to the islands, during which I conducted countless interviews with scientists, residents, historians, Galápagos National Park Directorate (GNPD) authorities, Charles Darwin Research Station (CDRS) employees, former prisoners in Isabela’s penal colony, and government officials knowledgeable about the islands. I also examined books, reports, family scrapbooks, and scientific, cultural, and economic studies about Galápagos. I spoke with boat crewmen who were lost at sea in Galápagos, and had residents take me to otherwise off-limits places, such as Friedrich Ritter’s grave on Floreana. Like most people who study Galápagos, I was often surprised at what I learned; for example, how the islands were initially scorned, how the earliest business ventures in Galápagos failed, and how the islands later became one of the top travel sites in the world. It’s all part of the islands’ fascinating story.

Galápagos: An Encyclopedia of Geography, History, and Culture is organized into several major sections:

The first section includes 12 essays about topics ranging from the islands’ history and tourism to their threats, mysteries, and role in World War II.

The second section includes more than 100 entries arranged in an A-to-Z format dealing with topics such as maps, wildlife, pioneers, towns, agriculture, tragedies, and the islands’ popular sites.

The third section includes primary documents written by famous visitors to Galápagos—for example, writer Herman Melville and biologist Charles Darwin—to give readers a sense of the islands’ historical contexts in literature and science.

Two appendices describe the major islands and Darwin’s experiences aboard HMS Beagle before and after Galápagos.

A glossary defines important terms, and a bibliography provides sources for readers wanting to know more about Galápagos.

Finally, a detailed index will help readers find particular topics and appreciate the many links among the subjects discussed in this book.

I hope you enjoy learning about Galápagos.

Randy Moore
July 4, 2020
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Introduction

I look forward to the Galápagos with more interest than any other part of this voyage.

—Charles Darwin, in a letter to his cousin, Rev. William Darwin Fox, sent from Lima, Peru, 1835, after three years aboard HMS Beagle

The Archipiélago de Colón—more commonly known as Galápagos—is an archipelago of volcanic islands that straddle the equator, 563 miles west of Ecuador, 1,049 miles south of Guatemala, 2,216 miles north of Easter Island, and 3,513 miles east of the Marquesas Islands (Appendix 1). The 124 named islands and islets in Galápagos cover about 3,093 square miles, an area that is double that of the state of Rhode Island. Several oceanic currents converge at Galápagos, giving the islands a climate that few people expect. Although the islands straddle the equator, the currents modify what should be a tropical climate into what is usually a predominantly dry, cooler region.

Galápagos is a mecca for tourists; travel magazines, documentaries, and countless books advertise the islands’ still-active volcanos, history, unusual climate, and unique, famously unafraid animals. The islands are discussed in introductory biology courses and textbooks to introduce students to Charles Darwin and evolution, and most people have heard of the “Darwin’s finches” that live on the islands. These attractions, combined with the islands’ stunning vistas and laid-back lifestyles, have made Galápagos one of the most popular travel destinations in the world.

But it wasn’t always this way. Indeed, for centuries, Galápagos was one of the most cursed places on Earth.

THE EARLY ARRIVALS: “NOTHING COULD BE LESS INVITING …”

Galápagos was discovered accidentally in 1535 by Fray Tomás de Berlanga, who was sailing to Peru to arbitrate a dispute among rival conquistadors. When winds stopped blowing, Berlanga’s boat drifted westward, taking him and his crew to the islands now known as Galápagos. When Berlanga went onto land and could find no water, he and his desperate crew resorted to chewing cactus pads for liquids. Two crewmen and 10 horses died of thirst. After leading the islands’ first mass and praying for mercy, Berlanga found water and left the islands, never to return. He did not even bother to name or claim the islands for his king, Charles V.

Subsequent visitors were similarly unimpressed. Their notes and reports described Galápagos as “nothing but a large Cinder,” “the most dreary barren and desolate country I have ever beheld,” “very dreary and unproductive,” “the cultivated parts of the Infernal regions,” “unsuited for the residence of man,” and a place whose “inhospitable appearance was such as I had never before seen” (Larson, 2002). People stayed away, and the islands remained unclaimed for more than 250 years after their discovery. When Ecuador finally claimed Galápagos in 1832, its first settlement was a penal colony. Commercial ventures quickly failed, and within a few years, Galápagos was again uninhabited.

When the islands’ most famous visitor, Charles Darwin, arrived in September 1835, he was looking forward to his visit. But he was initially unimpressed, noting “Nothing could be less inviting …” (Darwin, 1905). The islands reminded Darwin’s captain, the religious Robert FitzRoy, of Pandemonium, the capital of Hell (in poet John Milton’s Paradise Lost; 1667). A few years later, American writer Herman Melville visited the islands and lamented that “in no world but a fallen one could such lands exist.” Not surprisingly, people continued to stay away.

There was little, if any, interest in Galápagos. The islands had no known valuable geological resources—for example, no silver, diamonds, or gold—to exploit, and there were no native peoples for emperors or missionaries to convert, subjugate, or conquer. The occasional visitors to Galápagos reported what a thirsty Charles Darwin noted in his field journal in September 1835, “the main evil under which these islands suffer is the scarcity of water” (Barlow, 1934). Some islands had a little water, but most had no water. This meant that anyone who came to Galápagos faced an immediate crisis: They needed to find water, and anyone not finding it either left or died. Here’s how one survivor described being stranded in Galápagos in the early 1920s: “Nights was the bad time.… We’d lie there and think about things, and wonder how much longer we could drink blood instead of water; then we’d get up and look at the sea, and think where we was, and suppose a ship didn’t ever come. Nights was the time we felt it” (Beebe, 1924). Although his popular Galápagos: World’s End (1924) later lured a motley group of misfits to the islands, explorer William Beebe warned potential settlers that “The historical relation of man with these islands has been one of thirst, war and mystery,” adding that “Everyone who ever came to the Galápagos arrived thirsty; most voyagers left the islands in the same condition” (Beebe, 1924).

PIRATES AND WHALERS

By the late 1600s, pirates were using the uninhabited Galápagos as a hideout between their raids of Spanish galleons and towns along South America’s west coast. Although the islands had little fresh water, they did offer safe anchorages, several secluded bays, and a vast supply of a prized commodity: the fresh meat of tortoises. (Before refrigeration, sailors aboard ships ate salted pork.) Between raids, some of the literary-minded pirates—for example, Ambrose Cowley and William Dampier—charted the islands and wrote about the wildlife. Word started to get out about the islands and their curious animals.

By the 1790s, whales were reported in the islands, and pirates were being replaced by whalers. The whalers came looking for sperm whales, whose oil—which was better than other lamp oils at the time—would help fuel the Industrial Revolution. These harvests, like the raids by pirates, would not have been possible without the meat provided by the islands’ giant land tortoises. By the early 1800s, the islands were flooded with whalers; for example, between 1811 and 1844, more than 700 American whalers were in the Pacific, along with many more from Britain and other European countries. These whalers took tens of thousands of tortoises from the islands; ships’ logs reported that, for example, the Isabela took 335 tortoises from Española in 1831, the Hector took 237 from Floreana in 1832, the Abigail took 132 from Santa Cruz in 1834, and the Bengal took another 300 from Floreana in 1834. Before too long, tortoises were disappearing from the islands; in 1846, the crew of HMS Herald found no tortoises on Floreana. In 1880, HMS Triumph confirmed that tortoises were gone from the Floreana; the captain found only a shell of a dead tortoise among the abandoned huts of the island’s first settlement. By the time laws protecting tortoises went into effect decades later, more than 90% of the islands’ now-famous tortoises were gone, other species were threatened, and some species were extinct.

The pirates and whalers also created other problems for Galápagos. As humans have done everywhere we have settled, the first visitors to the islands brought with them plants and animals from elsewhere. These invaders were most abundant on the islands having fresh water (e.g., Floreana, San Cristóbal) because these were the islands always visited by the pirates and whalers. These invasive species—which had no predators—began reproducing, and their growing populations began changing the landscape. Goats stripped islands of vegetation needed by native animals, and pigs dug up and ate tortoise eggs. Hatchlings were quickly eaten by pigs, dogs, and cats. Rats ate the eggs and juveniles of birds and other animals. On islands such as Pinzón, no tortoise hatchlings—not one—survived for decades.

SCIENTISTS JOIN THE PLUNDERING

In the 1800s, the earliest scientists to visit the islands—for example, Charles Darwin, Theodor Wolf, and Louis Agassiz—left little impact on the islands. Sicilian scientist Alessandro Malaspina (1754–1810) visited Galápagos in 1790 and didn’t even bother to file a report. However, by the early 1900s, most scientists assumed that the wildlife of Galápagos was doomed to extinction. Rather than try to protect the islands’ unique plants and animals, the scientists joined in the plundering, killing and preserving everything that they could find. For example, British naturalist Osbert Salvin (1835–1898), after lamenting that invasive pigs had destroyed much of the wildlife of Galápagos, urged collectors to visit Galápagos to collect (i.e., kill and preserve) the remaining plants and animals there so they could be studied by scientists. He and others stressed the urgency of such visits, warning that “no time is to be lost” because “the extinction of these animals … must ensue in a short time” (Salvin, 1880). Scientists did as Salvin suggested; numerous expeditions to the islands, aided by the animals’ tameness, killed and preserved tens of thousands of animals. Whereas Charles Darwin had collected 31 finches in Galápagos in 1835, the 1905–1906 California Academy of Sciences expedition to Galápagos—the longest and most thorough in the islands’ history—gathered more than 78,000 specimens, including 800 clutches of eggs, 10,000 plants, 4,000 reptiles (including 266 tortoises), and 8,691 birds. When later expeditions found more rare species, they used the same reasoning to again kill and preserve everything they could find. Although the expeditions’ goal was to promote science by collecting the “last survivors” of what scientists believed was an imminent and inevitable extinction, the expeditions actually hastened the extinction of some species.

Animals living in the water around Galápagos weren’t spared. By the late 1920s, when overfishing had diminished the tuna harvest in Mexico, tuna fishers were flooding Galápagos. For more than a decade, most of the tuna arriving in California was from Galápagos. The islands’ remoteness and scarcity of fresh water were the only things that slowed the pillaging.

THE PIONEERS ARRIVE

Amidst all this, a group of European misfits read Beebe’s popular Galápagos: World’s End (1924) and, beginning in 1929, decided to abandon society and move to Galápagos. Although these misfits came to Galápagos to get away from other people and live in solitude, most later sought publicity. Hypnotized by the appeal of possible fame, they began writing articles for newspapers and magazines, inviting visitors to their homes, describing their experiences, and spreading incredible stories about the islands. The truth was bizarre enough, though, and included a spouse-swapping, toothless dentist and his mistress; an Austrian “Baroness” accompanied by a retinue of lovers; mysterious disappearances; and deaths. The world’s media—ranging from The New York Times to pulp magazines—reported it all, often on their front pages. People were intrigued by not just the settlers, but also the idyllic “paradise” promised by the islands themselves.

In 1934, when the mummified bodies of two people who had died of thirst were found on a distant island in Galápagos, Sidney Howard’s Isles of Escape (1934) cautioned readers that “the Galápagos have a malign spell which repels all efforts at colonizing … life is hard and existence precarious … The Galápagos are only for the few; they are not for poor people or for persons with responsibilities. Many people, in fact, if they found themselves in the Galápagos, without proper planning and forethought, would undoubtedly die.” Ainslie (Elmer) Conway, who lived on Santiago and Floreana for several years, added to Howard’s warning: “And so I warn the readers of this book to remain away from the Islands of Enchantment” (Conway and Conway, 1947). For a while, most people did.

WORLD WAR II CHANGES GALÁPAGOS

Within days after the Japanese bombed Pearl Harbor on December 7, 1941, the United States began building a military base on Balta, a central island in the archipelago. This base, built with the “grudging consent of the Ecuadorian government,” was created to patrol the Pacific and protect the Panama Canal. Troops built runways, ammunition dumps, barracks for thousands of men, and other buildings. When the war ended in 1945, the island was returned to Ecuador, which later converted it into what is now Galápagos’ largest and busiest airport. Today, most people who fly to Galápagos arrive at this airport, a legacy of World War II.

Several countries began to realize the strategic military position (especially relative to the Panama Canal) of Galápagos. The United States tried unsuccessfully to buy, or at least lease, Galápagos. In 1949, Peru was even bolder, arguing that a visit to the islands in 1793 by Peruvian Alonso de Torres y Guerra made the islands the property of Peru. These and other attempts by France, Great Britain, and other countries to obtain Galápagos all failed.

After World War II, Baltra’s military base was dismantled and its buildings were reconstructed on other islands. These buildings, made of “Baltra pine,” transformed the islands, for they were the nicest buildings in the archipelago. (Some of these buildings remain visible today.) Nevertheless, relatively few people visited the islands, and the islands were seldom heard from. Several of the occasional articles about Galápagos were provided by America yachter Irving McClure Johnson (1905–1991), who returned to the islands after the war and wrote about what he saw. In 1949, he and his wife Electa (“Exy”)—like earlier visitors—warned readers of National Geographic that “the Galápagos are not inviting” (Johnson and Johnson, 1949), but seven years later in Yachting he promised that anyone getting to Galápagos could “cruise and explore, hunt and fish to his heart’s content … you can catch all the birds you want by hand.… The penguins make good pets” (Johnson, 1956). But in 1959, the same year that Ecuador made Galápagos a national park, Johnson described San Cristóbal’s Puerto Baquerizo Moreno—the capital of Galápagos—as a “village of shacks,” not far from which “pigs root in the muddy streets and an aura of poverty clings in the dilapidated dwellings” (Johnson, 1959).

CONSERVATION AND THE GROWING POPULARITY OF GALÁPAGOS

By the 1950s, several scientists and conservationists were concerned about the fate of Galápagos and its unique wildlife. These activists, led by Irenäus Eibl-Eibesfeldt, Robert Bowman, and Julian Huxley, lobbied the International Union for the Conservation of Nature (IUCN) and the United Nations Educational, Scientific, and Cultural Organization (UNESCO) to protect the islands. In 1959—that is, the 100th anniversary of the publication of Darwin’s On the Origin of Species—Ecuador created Galápagos National Park (GNP), which included all of the uninhabited land in the islands. GNP comprises 96.7% of the islands; of the inhabited islands, 84% of San Cristóbal is GNP, 88% of Santa Cruz is GNP, 99% of Isabela is GNP, and 98% of Floreana is GNP. Uninhabited islands such as Genovesa, Pinzón, Pinta, and Santa Fé are entirely GNP.

Although GNP was Ecuador’s first national park, the creation of the park was not accompanied by money, equipment, personnel, or other resources to protect the islands or their wildlife. For example, in 1968, the Galápagos National Park Directorate (GNPD) had only one poorly functioning boat to patrol an area the size of Pennsylvania. Nevertheless, the conservationists persisted, urging Ecuador to establish a research station in Galápagos to study and protect the islands. The Charles Darwin Foundation (CDF) was created in 1959 and, five years later, opened the Charles Darwin Research Station (CDRS) on the centrally located Santa Cruz Island. Huxley hoped that the station would be a living memorial of Darwin, a museum of evolution in action, and a laboratory to promote Darwinian biology.

TOURISTS FLOOD THE ISLANDS

By 1964, Ecuador—for the first time—had realized that Galápagos could become an economically valuable tourist attraction, and in 1967 the Encyclopedia of World Travel reported that the country was planning to make the Galápagos a health and vacation resort. Soon thereafter, travel agencies advertised Galápagos as a unique place and began comparing it to “paradise.” In 1970, Ecuador’s government-operated TAME airline began flying tourists to Baltra. In its first full year of service, TAME flew 4,500 people the islands. Many more were on the way.

By the 1970s, travel writers had discovered—and become fascinated with—the wildlife, uniqueness, and rich history of Galápagos. In 1978, UNESCO named Galápagos one of its first World Heritage Sites, and the islands were later praised by magazines as diverse as Esquire, Vogue, Sunset, House and Garden, Runner’s World, and Audubon, all of which used superlatives such as “pristine,” “paradise,” and “Eden” to lure people to the islands. In Holiday, American writer Richard Atcheson (1971) described Galápagos as the “Dream Place of the 70s,” and in Harper’s Bazaar, Ila Stanger (1971) glorified Galápagos as nothing less than “one of the great mind-expanding experiences.” By the time the National Geographic Society named Galápagos one of the best 50 places on Earth for travelers to see, the islands were becoming a growing part of the world’s cultural imagination. What FitzRoy had considered Hell in 1835 was now a must-see travel destination.

Given the damage inflicted on wildlife by tourism elsewhere, GNPD officials and others began to set limits on the number of tourists allowed to the islands. These well-intentioned limits were meant to protect the islands, for authorities knew that more tourists meant fewer native species and more litter, development, and invasive species. They were right, but the limits proved to be meaningless, for none were enforced. For example, in early 1987, Ecuador limited the number of tourists to 25,000, but that limit was surpassed later the same year. In 1991, when Puerto Ayora (the islands’ largest town) still had no paved roads or reliable indoor plumbing, conservationists again expressed their concern when 40,746 people came to Galápagos. Ecuador responded by raising the new “limit” on tourism to 45,800 people. That limit, like others before it, was surpassed just two years later.

Other problems also raged. GNPD director Miguel Cifuentes hoped that humans could coexist with the islands’ unique wildlife, but realized “that they must do it in a boldly different way—without pollution, without despoliation, without any of the dreadful mistakes of the past.” His “boldly different way” included laws that many residents didn’t like. Local fishermen, upset by restrictions on fishing and their perceived lack of local input about governance of the islands, staged protests; GNPD wardens were shot, offices were commandeered, and more than 50 tortoises were killed and hung from trees on Isabela to make the protesters’ points. In 1996, Business Week urged its readers to “visit evolution’s lab while it lasts. Hedge your bets. Go soon”; and National Geographic described Galápagos as a “Paradise in Peril” (Larson, 2002).

When people from the mainland continued to migrate to Galápagos to get their share of the wealth, better jobs, higher incomes, and greater access to technology produced by the islands’ flood of tourists, Ecuadorian officials realized that they had to take decisive steps if they were to save the islands. In 1998, Ecuador passed its “Special Law” that restricted migration to the islands. Although this law imposed no limits on tourism, it banned residents of mainland Ecuador and elsewhere from moving to Galápagos (a law analogous to the U.S. government banning its citizens from moving to Hawai‘i). The migration of legal residents to Galápagos slowed, but the flood of tourists continued.

Some organizations issued warnings. For example, in 2006, when more than 145,000 people visited the islands, UNESCO placed Galápagos on its list of World Heritage Sites in Danger. Despite protests by several environmental organizations (including the IUCN), Galápagos was removed from the list just two years later. Meanwhile, tourists—for the first time, more than 200,000 of them in 2013—continued to flood the islands:




	Year

	
	Number of Visitors




	1835

	
	250




	1929

	
	571




	1946

	
	1,246




	1950

	
	1,346




	1960

	
	1,900




	1968

	
	6,000




	1972

	
	6,800




	1975

	
	7,200




	1980

	
	17,445




	1985

	
	17,840




	1990

	
	41,192




	1995

	
	55,786




	2000

	
	68,989




	2005

	
	121,689




	2010

	
	173,297




	2015

	
	224,755




	2018

	
	275,817




	2019

	
	271,238







Today, Ecuadorian authorities no longer set limits (even imaginary ones) on the number of tourists allowed in Galápagos. Anyone who can get to the islands and pay the park’s admission fee is welcome. In 2019, more than 270,000 people visited Galápagos. If history is any guide, even more people will come to Galápagos in years to come. Authorities and others continue to lament the islands’ “rampant tourism,” but do little to curtail it.

WHY DO SO MANY PEOPLE VISIT GALÁPAGOS?

Although some people come to Galápagos to experience the islands’ easygoing lifestyle, retrace Darwin’s footsteps, or see the archipelago’s beautiful vistas, most people come to see the islands’ animals. Many of these animals are endemic, meaning that they are found nowhere else on Earth. Some are bizarre. For example:

There are about 40 species of cormorants worldwide. All of these species can fly, except one: the flightless cormorant, which lives only in Galápagos.

Marine iguanas, also found only in Galápagos, are the only lizard to forage in the ocean, and are what an early visitor to Galápagos called the “ugliest living creatures we ever beheld” (Byron, 1826).

Except for humans and animals that humans have introduced, reptiles rule Galápagos. The islands’ giant land tortoises, which live nowhere but Galápagos, are the islands’ dominant herbivores (some weigh more than 400 pounds) and, with hammerhead sharks, comprise GNP’s logo. But these reptiles, like many other species in the islands, are threatened. Galápagos hosts 48 endemic species of reptiles, of which 4 are critically endangered, 9 are endangered, 11 are vulnerable, and 19 are near threatened. Two are extinct. As you’ll see throughout this book, other species in Galápagos face similar dilemmas.

Galápagos also hosts penguins, the only gulls that forage at night, and relatives of sunflowers that grow as trees. And then there are those birds with blue feet, Floreana Island’s postage-free mail system, and rumors about treasures buried on the islands by pirates. The list goes on.

DARWIN AND GALÁPAGOS

Since the mid-1800s, Galápagos has been a special place for scientists, largely because of the islands’ impact on Charles Darwin, whose On the Origin of Species (1859) changed humans’ view of our place in nature. As biologist Robert Bowman noted about Galápagos in 1984, “no area on earth of comparable size has inspired more fundamental changes in Man’s perspective of himself and his environment than the Galápagos Islands.”

Although most visitors to Galápagos link the islands with Darwin, most do not know that he spent only five weeks there in 1835 (and never returned) and that those five weeks constituted only 2% of his voyage aboard HMS Beagle, the boat that brought him to the islands. Darwin is everywhere in the islands—for example, there are statues of him on several islands, and many plants, animals, streets, boats, and businesses bear his name. Nevertheless, many misconceptions about him persist, and several of the often-repeated, legend-laden tales about him are inaccurate. For example,

While in Galápagos, Darwin set foot on only four islands. Today’s boat-based tours of the islands visit almost twice as many islands as did Darwin.

Darwin never saw, or at least never made note of, several of the islands’ iconic animals that attract today’s tourists, including blue-footed boobies, penguins, and flightless cormorants.

Darwin never set foot on Darwin Island, an island named in his honor in northern Galápagos.

Darwin’s On the Origin of Species mentions Galápagos only six times, all of which account for only about 1.1% of the book’s text. This is little more than the amount of text he devoted to New Zealand, and three times less than he devoted to pigeons.

Darwin had no “eureka moment” about evolution while he was in Galápagos. Instead, the impact Galápagos had on Darwin was retrospective; it was almost two decades after leaving Galápagos that he understood how what he saw in the islands relates to evolution by natural selection.

Despite these misconceptions, Darwin and Galápagos remain intimately linked. As American novelist Kurt Vonnegut noted in 1985, “Darwin did not change the islands, only people’s opinion of them.”

THOSE FAMOUS “FINCHES”

Just as Galápagos is closely linked with Darwin, so too is it linked with “Darwin’s finches.” These small, endemic, drab birds are found just about everywhere in Galápagos. They are a favorite of many of the islands’ tour guides and are a traditional topic in introductory biology classes and textbooks. However, as is true for Darwin and Galápagos, many misconceptions persist about these famous birds, and their link with Darwin is not as clear as their legend implies. For example:

Darwin paid no attention to finches while he was in Galápagos, and he did not mention them in any of the six editions of his famous On the Origin of Species. However, while in Galápagos, he was strongly influenced by the islands’ mockingbirds.

Darwin’s “finches” aren’t finches at all, but instead are tanagers, a group of small, seed-eating, American songbirds common in the Caribbean and Central and South America. That is, Darwin’s “finches” are tanagers that became finch-like in appearance after arriving in the archipelago.

The term “Darwin’s finches” was popularized not by Darwin but by David Lack’s book titled Darwin’s Finches (1947), which was published more than a century after Darwin visited Galápagos. A more accurate and appropriate name for the now-famous birds would be “Lack’s finches.”

Although Darwin and his “finches” are part of the curricula of all of Galápagos’ public schools, most students in Galápagos’ schools are taught Lamarck’s ideas about evolution (i.e., that organisms inherit traits that they acquire; Cotner and Moore, 2018).

SURPRISES AND “NEW THINGS” FROM GALÁPAGOS

For decades, Galápagos has been among the most intensively studied places on Earth. The islands’ land, plants, and animals continue to reveal their secrets in a variety of new discoveries. For example,

As you read this, the islands are moving eastward at a speed of about 1.5 inches per year. This is about as fast as our fingernails grow.

Some finches rip leaves off of guayabillo (Psidium galapageium), chew them, and apply the mashed paste onto their feathers. This paste repels adult flies, which threaten the finches and their offspring.

When faced with a lack of food produced by climatic changes called El Niños, marine iguanas shrink. If they survive the El Niño (which can kill more than 80% of them), the marine iguanas then regrow.

On the island Daphne Major, a lone cactus finch recently arrived from Española and mated with a resident female medium ground finch. In just two generations, the so-called “Big Bird” offspring produced what is likely a new species. In 2019, there were about 30 “Big Bird” individuals.

Although Darwin’s finches receive far more attention, there are also more than a dozen species of Scalesia, a member of the Asteraceae family whose other members include lettuces, marigolds, and daisies. In Galápagos, species of Scalesia range from small shrubs to 25-foot-tall trees.

Water around Darwin and Wolf Islands in northern Galápagos contains more than 17 tons of fish per hectare; this is the largest biomass of fish ever reported. Most of these fish are sharks, which annually lure more than 18,000 divers from around the world for dive-based tours of the islands. Shark fishing began in Galápagos in the 1950s, but is now banned. Nevertheless, illegal fishing for sharks continues, driven by a seemingly insatiable demand in Asia for shark fin soup.

As Darwin told his friend Joseph Hooker in 1846, “The Galápagos seems a perennial source of new things” (Huxley, 1918).

Throughout this book, readers will learn about the many “new things” that have been discovered about Galápagos, ranging from the islands’ famous residents, climate, and fascinating history to its culture, development, mysteries, and unique wildlife. (To simplify reading, all of the islands are referred to by their most common names, not those that date back to their discovery; see Appendix 1.) Although people are all that can “save” Galápagos, humans have also created most of the serious problems facing the islands. You’ll learn about those problems, how the islands’ citizens and GNPD are trying to address them, and their prospects for success. You’ll be fascinated by what you learn.
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Abbreviations



	ABG

	Agency for the Regulation and Control of Biosecurity and Quarantine of Galápagos (Spanish acronym)




	AMNH

	American Museum of Natural History




	CAS

	California Academy of Sciences




	ENSO

	El Niño Southern Oscillation




	GMR

	Galápagos Marine Reserve




	GNP

	Galápagos National Park




	GNPD

	Galápagos National Park Directorate




	HMS

	Her/His Majesty’s Ship (e.g., HMS Beagle)




	IUCN

	International Union for Conservation of Nature and Natural Resources




	SICGAL

	Inspection and Quarantine System for Galápagos (Spanish acronym)




	UNESCO

	United Nations Educational, Scientific and Cultural Organization




	USS

	United States Ship (e.g., USS Houston)




	WWF

	World Wildlife Fund






 

Chronology

1493

Pope Alexander VI issues the papal bull Inter Caetera giving Spain all of the land in the Pacific. Spain, however, never claimed Galápagos, thus enabling Ecuador to claim the islands in 1832.

1535

Fray Tomás de Berlanga accidently discovers Galápagos, but doesn’t claim the islands.

1570

Dutch cartographer Abraham Ortelius first includes “Ins. de los Galopagos” in his Theatrum Orbis Terrarum (Theatre of the World), the first modern atlas.

1684

William Dampier and William Cowley visit Galápagos aboard the Bachelor’s Delight.

1697

Dampier’s A New Voyage Round the World provides some of the first descriptions of Galápagos.

1797

The eruption of Wolf Volcano on Isabela is the first volcanic eruption observed by humans in Galápagos.

1809

Charles Darwin is born on February 12 into a life of wealth and privilege in Shrewsbury, Shropshire, England. Darwin would later become the scientist most closely associated with Galápagos.

1813

Captain David Porter of USS Essex makes the first written reference to the postal barrel on Floreana.

1832

On February 12, at a ceremony on Floreana Island, Ignácio Hernández claims Galápagos for Ecuador. Floreana was the first capital of Galápagos.

1833

Ecuador opens its first penal colony in Galápagos on Floreana. Others followed on San Cristóbal and Isabela. All such colonies were closed by 1959, when Ecuador created Galápagos National Park.

1835

HMS Beagle, captained by Robert FitzRoy and with Charles Darwin aboard, visits Galápagos for five weeks. The Beagle remains the most famous boat to ever visit the islands.

1841

American writer Herman Melville visits Galápagos aboard the Acushnet. Melville’s experiences there influenced his books Moby-Dick (1851) and The Encantadas, or Enchanted Islands (1854).

1859

Darwin publishes his masterpiece, On the Origin of Species. Although only 1.1% of the book is about Galápagos, Darwin’s famous book—which doesn’t mention the islands’ now-famous finches—remains closely associated with the islands.

1869

Manuel Cobos arrives at San Cristóbal, where he builds an agricultural empire. Cobos was killed by disgruntled workers in 1904.

1892

On the 400th anniversary of the discovery of the New World by Christopher Columbus (Cristóbal Colón), Ecuador renames Galápagos the “Archipiélago de Colon.” This remains the official name of Galápagos.

1897

Guayaquil businessman Antonio Gil founds Puerto Villamil on the southeastern coast of Isabela.

1905

Darwin’s Journal of Researches, originally published in 1839, is renamed and published as The Voyage of the Beagle. Chapter 17 of this book remains Darwin’s most famous description of Galápagos.

1905

Rollo Beck leads a yearlong collecting trip in Galápagos for the California Academy of Sciences aboard the schooner Academy. This expedition remains the longest and most thorough exploration of Galápagos. The group collected more than 75,000 specimens.

1917

Alfredo Baquerizo Moreno becomes the first president of Ecuador to come to Galápagos when he visits Puerto Chico on San Cristóbal. Soon thereafter, the town’s surprised residents change the name of their village to Puerto Baquerizo Moreno.

1924

William Beebe publishes his best-selling Galápagos: World’s End, which inspires a variety of people to move to Galápagos.

1925

Norwegians settle on Floreana and begin business at Casa Matriz near Post Office Bay. The business collapsed the next year, but several of the Norwegians remained in the islands.

1925

Norwegian Alf Wollebæk opens the first biological research station in Galápagos. The station, which was near Casa Matriz at Post Office Bay, closed the next year when the Norwegians left the island.

1929

Berlin dentist Friedrich Ritter and his companion Dore Strauch Koerwin settle on Floreana Island. They are joined three years later by Heinz and Margret Wittmer, and then—two months later—by “The Baronesa” and her two lovers. In 1934, these settlers became entangled in a web of deaths, disappearances, and other still-unexplained mysteries.

1934

Ecuadorian president Abelardo Montalvo issues a decree preserving and setting aside several islands as “inviolate refuges for all forms of zoological life” and calling for the creation of a Darwin Memorial Zoological Laboratory. A lack of funds results in the decree having little impact.

1938

Franklin Delano Roosevelt aboard USS Houston becomes the first U.S. president to visit Galápagos.

1941

U.S. troops begin arriving in Galápagos to build an airbase on Baltra tasked with protecting the Panama Canal. The last of these troops would leave the islands in 1946, but the airport at Baltra remains the most active airport in the islands.

1944

The U.S. Congress debates buying Galápagos.

1947

David Lack’s Darwin’s Finches popularizes the name of these now-famous birds that Darwin ignored while in Galápagos.

1958

Organized tourism begins in Galápagos.

1959

The Charles Darwin Foundation (CDF) is established in Belgium.

1959

Ecuador’s president Camilo Ponce Enrique creates Galápagos National Park (GNP), which is Ecuador’s first national park. The park protects 96.7% of the land in Galápagos.

1960

On Santa Cruz, American sailor and expatriate Forrest Nelson opens Hotel Galápagos, the first licensed hotel and restaurant in the islands.

1960

The first general store opens in Puerto Ayora.

1963

The CDF publishes its first edition of Galápagos Research.

1964

The Charles Darwin Research Station (CDRS) opens on Santa Cruz.

1965

Captive breeding of Galápagos giant tortoises begins at the CDRS.

1968

Juan Black and José Villa become the first wardens of GNP. Four years later, Jaime Torres became the park’s first superintendent.

1970

The first juvenile Pinzón tortoises reared in captivity at CDRS are returned to the wild.

1971

Captive breeding of Española tortoises begins at CDRS. The first of these tortoises were returned to Española in 1975.

1972

Lonesome George, the last tortoise from Pinta, is brought from Pinta to CRDS, where he becomes an international icon of conservation.

1973

Peter and Rosemary Grant begin the longest-running research project in the history of Galápagos. Their work remains some of the most significant research in the history of evolutionary biology.

1976

CDRS begins its land iguana restoration project.

1978

Galápagos is among the first UNESCO World Heritage Sites.

1984

Galápagos is declared a Biosphere Reserve in the Man and the Biosphere Program.

1986

The Galápagos Marine Reserve (GMR) is established. A decade later, the reserve became part of GNP.

1986

Pink land iguanas are discovered on the rim of Wolf Volcano on Isabela.

1991

Pacific Bank opens in Puerto Ayora, bringing modern banking—for example, faxes, electronic transfers of money, and ATMs—to the islands.

1997

Project Isabela begins to eradicate invasive large mammals from Pinta, Santiago, and northern Isabela.

1998

The Special Law for Galápagos restricts the movement of people (including Ecuadorians) between the mainland and Galápagos, defines who can work and live freely in the islands, and slows migration to the islands.

2000

The Galápagos Inspection and Quarantine Program begins.

2001

The Jessica oil spill in San Cristóbal’s Wreck Bay draws worldwide attention to the problems associated with tourism and economic development in Galápagos.

2006

Raquel Molina becomes the first woman to direct the GNP.

2007

The death of Fritz Angermeyer, who arrived in Galápagos with his brothers in 1937, closes the era of Galápagos being settled and inhabited by adventurous pioneers.

2007

The first wind farm opens in Galápagos on San Cristóbal.

2007

CDF issues “Galápagos at Risk” to warn people about the perils facing Galápagos.

2012

Lonesome George dies in captivity at the Charles Darwin Research Station.

2012

Work begins to control the invasive fly Philornis downsi in Galápagos.

2012

The Baltra Eco-Airport becomes the first solar- and wind-powered airport in the world.

2012

The first major school for special-needs students in Galápagos opens in Puerto Ayora.

2013

The first solar farm in Galápagos opens in Puerto Ayora.

2014

The first mangrove finch is born in captivity at the CDRS.

2019

More than 270,000 visitors come to Galápagos. Problems associated with the burgeoning growth of tourism and the economic development of the islands (e.g., the ongoing arrival of invasive species) continue to plague the islands’ ecosystems.

FURTHER READING
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Galápagos at a Glance

Official name: Archipiélago de Colón, named so by Ecuador on February 12, 1892, to honor the 400th anniversary of the discovery of the Americas by Columbus. Columbus’ Spanish name was Cristóbal Colón, but he never visited Galápagos.

Origin of islands: Volcanic cones and volcanic uplift

GPS coordinates: 89o 16W to 92o 01W, 1o 40N to 1o 25S

Location: Approximately 563 miles west of Ecuador, the country to which Galápagos belongs

Geographic center of the archipelago: 90o 31.156W, 00o 32.1325S, which is near Isla Punta Bowditch along the northwest coast of Santa Cruz

Population: ~28,000 (not including an estimated 5,000 illegal immigrants). This is about 0.16% of the population of Ecuador. Approximately 60% of the residents of Galápagos were not born there. Galápagos’ population is growing at a rate of approximately 1.8% per year, while that of mainland Ecuador is growing at a rate of 1.5% per year.

Demography: Almost 70% of the population of Galápagos is between 15 and 65 years old, and another 4.4% is older than 65. Female residents number 43%. Less than 2% of residents are illiterate, whereas on the mainland, this percentage is almost 8%.

Economics: The unemployment rate in Galápagos is around 5%, whereas that on the mainland is near 8%. The “economically active population” equals about 52% of the islands’ population, whereas on the mainland this percentage is only 42%. The minimum wage for workers in the public sector (11% of jobs) is around $600 per month, while that on the mainland (4% of jobs) is about half that. Private workers in Galápagos have average incomes of $780 per month, while those on the mainland average $252.

Land area: 3,093 square miles, 96.7% of which is part of Galápagos National Park. This area, which is about twice that of Rhode Island, comprises 2.8% of the land area of Ecuador. Galápagos National Park is the oldest national park in Ecuador.


Flag

The Galápagos’ flag consists of three equal, horizontal stripes. The upper strip is green and represents the vegetation of several of the islands’ highlands. The middle stripe is white, depicting the lowlands’ plants and the high aspirations of Galápagos’ residents. The lower strip is blue and represents the ocean and marine life surrounding the islands.



Length of archipelago: 272 mi (from the southeastern corner of Española to the northwestern corner of Darwin)

Width of archipelago: 132 mi (Isabela’s Punta Cristóbal to Genovesa)

Length of coastline: 830 mi

Closest land to the south: Easter Island = 2,227 mi

Closest land to the north: Cocos Island = 447 mi

Closest land to the west: Marquesas Islands = 3,513 mi

Closest land to the east: Ecuador = 563 mi

Marine area: 56,996 square miles, which is about the size of Iowa. The GMR covers about 0.09% of the Pacific Ocean.

Highest elevation: 5,598 ft (Wolf Volcano on Isabela Island)

Average depth of ocean surrounding Galápagos: 1.89 miles

Capital: Puerto Baquerizo Moreno, San Cristóbal Island

Largest towns: Puerto Ayora (11,900; Santa Cruz Island), Puerto Baquerizo Moreno (6,600; San Cristóbal), Puerto Villamil (2,150; Isabela), Puerto Velasco Ibarra (120; Floreana), several small villages in the highlands of the inhabited islands (4,700), and a small military base on Baltra. Today, Santa Cruz—which was not settled until 1920—has the largest and fastest-growing population.

Number of islands: Galápagos includes more than 120 islands and islets, with 13 principal islands and more than 60 other named islets and rocks. Although Galápagos straddles the equator, only Isabela is crossed by the equator.

Largest island: Isabela (1,771 square miles), a composite island formed by the coalescence of six originally separated volcanoes, is larger than all of the other islands combined. The next six largest islands, in descending order, are Santa Cruz (380 square miles), Fernandina (248 square miles), Santiago (226 square miles), San Cristóbal (215 square miles), Floreana (67 square miles), and Marchena (50 square miles).

Inhabited islands: Baltra, Floreana, Isabela, Santa Cruz, and San Cristóbal

Islands with airports: Baltra, San Cristóbal, Isabela

Airport departure tax: All airlines include the departure tax in the cost of their tickets

Largest industries: Tourism, fishing, and farming

Area code: 593-52

Tourism: > 270,000 visitors in 2019

Busiest months for tourism, in decreasing order: July (10.6% of year’s visitors), August, March, June, May, February, December, April, January, November, October, September (5.8% of year’s visitors)

Distance to continental airports: All commercial flights to Galápagos come from Quito (769 miles away) or Guayaquil (677 miles away)

Religion: Predominantly Roman Catholic

Schools: About 25 public and private K–12 schools, served by 400 educators and enrolling more than 7,000 students. San Cristóbal hosts an extension of the Universidad San Francisco de Quito.


Coat of Arms

The Galápagos coat of arms is a quartered shield. The lower-right section features the Galápagos flag, and the lower-left section depicts the islands’ diversity. The upper-right section shows what is meant to be the Mercedes (named for the wife of Juan José Flores, the first president of Ecuador) carrying Colonel Ignacio Hernández to Floreana in 1832 to claim Galápagos for Ecuador. (In fact, the Mercedes was a schooner, but the boat shown on the coat of arms is a brig.) The upper-left section features volcanos depicting the origin of the archipelago. The 13 silver stars along the shield’s upper border represent Galápagos’ largest islands, and the lower, gold border features the date 1832. The equator crosses the shield, which is topped by a burning torch and two olive branches. The center of the coat of arms features a giant land tortoise (in Spanish, “galápago”), a symbol and the namesake of the islands.



Currency: U.S. dollar (US$)

Taxis: Land taxis are small, white trucks; fares to local destinations are $1–2. Water taxis are yellow boats that ferry people to and from boats and residences. Fares range from $1 to $2.

Time: GMT minus 6 hours, which is equivalent to Central Standard Time in the United States.

Vaccinations: No vaccinations are required to enter Ecuador or Galápagos unless you are arriving from an endemic yellow fever area within six weeks of entry.

Languages: Spanish and Quechua, but many residents of Galápagos also speak English

Electricity: 110 V

Main ports: Puerto Ayora (Santa Cruz), Puerto Baquerizo Moreno (San Cristóbal), Puerto Villamil (Isabela), Puerto Velasco Ibarra (Floreana)

Park entry fee: $110 ($100 Park Entrance Fee, $10 Transit Control Card), payable upon arrival at the airport; nonresidents of Ecuador under 12 years of age pay an entrance fee of only $50. Residents of Ecuador pay an entrance fee of $6.

Major designations: UNESCO World Heritage Site (1978), Biosphere Reserve (1984), Marine Reserve (1986), Whale and Shark Sanctuary (1990)

Native peoples: None; Galápagos is one of the few Pacific archipelagos not settled by aboriginal humans. Because Galápagos has no indigenous inhabitants, there were no existing cultural norms to guide newly arrived settlers when they moved to the islands. Today’s residents of Galápagos are a mix of Spanish descendants, Ecuadorian Mestizos, American and Norwegian descendants, and others.

FURTHER READING
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Moore, Randy and Sehoya Cotner. 2013. Understanding Galápagos: What You’ll See and What It Means. Dubuque, IA: McGraw-Hill.
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PART I

Thematic Essays


 

Geology, Volcanoes, and Lava

The Galápagos Islands are a group of volcanic islands that straddle the equator in the eastern Pacific Ocean. The closest land is Ecuador on the mainland of South America, which is about 563 miles away. The archipelago consists of 19 main islands (each with an area of at least 0.4 square miles) and more than 100 other named islands, islets, and rocks having a total land area of 3,093 square miles that are spread across a northwest-to-southeast distance of 267 miles (i.e., Española to Darwin Island) and a southwest-to-northeast distance of 132 miles (i.e., Isabela’s Punta Cristóbal to Genovesa). Most islands in Galápagos are shield volcanoes, but some are plateaus of uplifted lava. The largest island is Isabela (1,771 square miles), whose area exceeds that of all the other islands combined.

THE GALÁPAGOS HOTSPOT

The Galápagos islands were (and continue to be) formed by the Galápagos hotspot, which is an upwelling of abnormally hot rock. Hotspots were proposed in 1963 by Canadian geophysicist John Tuzo-Wilson (1908–1993) to explain how earthquakes and volcanic eruptions could occur far from boundaries of tectonic plates (i.e., where most such geologic events happen). Tuzo-Wilson proposed that small, exceptionally hot areas of magma in relatively stationary positions could provide enough energy to sustain enduring volcanic activity. The Galápagos hotspot is one such site of enduring volcanic activity. The islands of Galápagos have formed over the Galápagos hotspot for at least twice the age of the oldest islands (see below), and perhaps for another 20 million years more. There have been more than 60 volcanic eruptions in Galápagos since Charles Darwin visited the islands in 1835.

At the Galápagos hotspot, magma rises (at a rate of about 4 inches per year) because it is less dense and as much as 400oF hotter than the surrounding rock. As the plumes of magma near the surface, they begin to melt because of the decrease in pressure as they rise. The magma eventually reaches the lithosphere, which is the relatively cool and rigid outer layer of Earth that extends as deep as 60 miles below oceans. Below the lithosphere, which in Galápagos is relatively young and thin (~9 miles thick), the magma is often trapped in pools called magma chambers. This magma melts between 9 and 10 miles below the lithosphere, and when it erupts on the surface, its temperature can exceed 2,000oF.
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The Galápagos islands have been created by eruptions of the Galápagos hotspot. The islands then move eastward (i.e., toward South America) on the Nazca Plate. As they move, their volcanos become inactive and the islands erode, finally disappearing beneath the sea. (From Moore, Randy and Sehoya Cotner. 2014. Understanding Galápagos: What You'll See and What It Means. Dubuque, IA: McGraw-Hill.)

When undersea magma pierces the Earth’s mantle, it forms a seamount, which is an underwater mountain. Successive eruptions make the seamounts larger and larger; if the seamount rises above sea level, it becomes an island, such as those in Galápagos. Eruptions at the Galápagos hotspot have thickened and pushed the overlying lithosphere up to only 1,100–2,950 feet below the ocean’s surface, thereby creating a relatively shallow, underwater, basaltic platform called the Galápagos Platform. (Around the Galápagos Platform, the depth of the ocean is more than 9,800 feet deep.) The Galápagos Islands sit on the Galápagos Platform.

The Galápagos hotspot is a near-vertical, 125–190-mile-wide plume (located at 0o N, 91o W) that is 1,200 miles below the western islands of Isabela and Fernandina. The Galápagos Islands are on the Nazca Plate, which is named for the Nazca region of Peru. This plate is one of the fastest-moving tectonic plates on Earth; it moves eastward at a speed of about 1.5 inches per year, which is about as fast as our fingernails grow. This means that San Cristóbal Island was about 23 feet farther from South America when Darwin landed there in 1835 than it is today. Although most hotspots, including the Galápagos hotspot, are beneath oceanic plates, an exception is the Yellowstone hotspot, which is beneath a continental part of the North American Plate. The vents (i.e., fumaroles) around Yellowstone release volcanic gases into the atmosphere, just like underwater fumaroles do around the Galápagos hotspot.

The Galápagos hotspot, like other hotspots, is relatively stationary. Thus, as the Nazca Plate moves eastward over the hotspot, it carries islands formed by the hotspot to the east. This means that islands in Galápagos get successively older toward the east (e.g., Española is older than Fernandina; see below). The eastward movement of the Nazca Plate eventually moves an island away from the hotspot as if the island were on a conveyor belt, thereby depriving it of more magma and inactivating the volcano that created the island. This is why volcanos in western Galápagos (e.g., those on Isabela) are more active than those in eastern Galápagos, (e.g., those on San Cristóbal). Meanwhile, at the hotspot (which is “behind” the newly formed island), the process continues, eventually creating a chain of islands such as Galápagos. (Other examples of islands formed by a hotspot include the Azores and Hawai‘i.) The Galápagos hotspot is near Fernandina, the most active volcano in Galápagos in historical times (i.e., since ~1800 CE); on average, it has erupted once every 3.6 years for the past 60 years.

The Galápagos hotspot is about 155 miles south of the Z-shaped Galápagos Spreading Center, which separates the Cocos Plate (to the north) and Nazca Plate (to the south). Over time, the Galápagos hotspot has moved south and north and, in the process, contributed material to both the Nazca and Cocos Plates. The Galápagos hotspot has produced, and is flanked by, two aseismic ridges that are on these plates: 1) Carnegie Ridge to the south on the Nazca Plate, and 2) Cocos Ridge to the north on the Cocos Plate.

Carnegie Ridge, which stretches east from Galápagos to South America, is an 840-mile-long (and up to 185-mile-wide) ridge on the ocean floor of the northern Nazca Plate. The ridge is named for the Carnegie, a research ship carrying the people who discovered it in 1929. The Galápagos Islands are on the Carnegie Ridge, which subducts beneath the South American Plate.

Cocos Ridge, which extends northeast from the Galápagos Spreading Center to Central America, is named for Cocos Island, a 2-million-year-old island that rides atop its northern end. The Cocos Ridge subducts beneath the Caribbean Plate.

In Galápagos, the northern islands—Genovesa, Marchena, Pinta, Wolf, and Darwin—are not on the main Galápagos Platform. Instead of being produced directly by the Galápagos hotspot (i.e., as were volcanoes on Isabela and Fernandina), these islands originated at a fault near the hotspot.

Hotspots probably come from the base of Earth’s mantle (about 1,800 miles), where rock is heated by Earth’s underlying core of liquid iron. Because of their great depth (in Galápagos, the hotspot extends 1,200 miles below the ocean floor), hotspots remain relatively stationary over millions of years, despite the fact that plates above them can move hundreds of miles during this time. This is why the distance between the active volcanoes in Galápagos and Hawai‘i has remained unchanged, despite the fact that the volcanoes are carried away in opposite directions by movements of the tectonic plates.

Several central islands in Galápagos (e.g., Baltra, North Plaza, Mosquera, the northeastern edge of Santa Cruz, Seymour, and South Plaza Islands) are not the tops of volcanoes, but instead are basaltic faults of uplifted marine lava. Satellite islands around Floreana (e.g., Enderby and Gardner-by-Floreana) are tuff cones that formed when magma erupted through shallow seawater. Isabela was produced by the coalescence of six shield-volcanoes that, as they formed, filled the Pacific Ocean that originally separated them.

AGES OF ISLANDS IN GALÁPAGOS

In Galápagos, because the Nazca Plate is moving eastward, islands get older as one moves from the west to the east (see table).

As they move eastward atop the Nazca Plate, the islands age, erode, and eventually disappear beneath the ocean’s surface. This is why there are hundreds of seamounts (i.e., the remains of earlier islands) between Galápagos and South America. For example, the FitzRoy Seamount (named for Robert FitzRoy, the captain of HMS Beagle) was an island that existed for 3 million years, but submerged about 500,000 years ago. In the future, the continued eastward movement of the Nazca Plate ensures that today’s islands will have the same fate as their predecessors; namely, they will eventually disappear beneath the ocean’s surface, and their remains will be subducted beneath the South American Andes. This means that as islands formed west to east, organisms in Galápagos had to colonize the newly formed islands in the reverse order (i.e., east to west) as their homes on older islands disappeared beneath the sea.

VOLCANOS

All of the islands in Galápagos are volcanic islands that began forming 10–15 million years ago, when volcanic eruptions pierced the ocean floor at the Galápagos hotspot. These eruptions initially created underwater mountains, whose bases joined to form the Galápagos Platform. Islands appeared when the tops of these mountains appeared above water.

Atop most volcanoes is a caldera, which is a large, circular depression where a volcanic crater would have originally been. Initially, the caldera would have been full of lava. In Galápagos, when a volcano moves away from the Galápagos hotspot, magma is no longer supplied to the crater. As a result, lava in the caldera cools, contracts, and sometimes collapses, forming large, open cavities that give volcanoes their flat tops (e.g., Volcán Alcedo on Isabela).

In the western islands of Galápagos, most volcanoes are shaped like inverted soup bowls and have large, deep calderas, suggesting that they have shallow magma chambers. For example, the caldera of Fernandina is more than 3,000 feet deep, while those of Wolf and Cerro Azul volcanoes (both on Isabela) are 2,297 feet deep and 2,130 feet deep, respectively. In 1968, the caldera of Fernandina dropped more than 800 feet a few weeks after the volcano erupted; this remains the only documented collapse of a caldera in Galápagos. On some volcanoes in Galápagos, the caldera is partly filled with water, while at islands such as Marchena, the caldera is filled mostly with lava.

Ages of Islands in Galápagos




	Island

	
	Approximate Age (millions of years)




	Fernandina (westernmost)

	
	0.05




	Isabela

	
	0.65




	Santiago

	
	1.10




	Rábida

	
	1.45




	Pinzón

	
	1.50




	Santa Cruz

	
	1.71




	Santa Fé

	
	2.90




	San Cristóbal (easternmost)

	
	3.20
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The Galápagos Islands are an isolated group of volcanos produced by the Galápagos hotspot. Western islands of the archipelago (i.e., Fernandina, Isabela) continue to be volcanically active. This photo shows an eruption of Isabela’s Sierra Negra volcano in 2005. There have been more than 60 volcanic eruptions in Galápagos since Charles Darwin visited the islands in 1835. (Courtesy of Dennis Geist)
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Most of the largest islands in Galápagos are shield volcanoes, which have gently sloping sides that form a low-lying cone, much like a warrior’s shield that is laid on the ground with its convex side up. Shown here is Sombrero Chino (Chinese Hat), a small (less than 0.1 square miles) islet just off the southeastern coast of Santiago. Because of the protection provided by Santiago, water around Sobrero Chino is relatively calm, making the site ideal for snorkeling. (Courtesy of Randy Moore)

In the eastern islands of Galápagos, the older, eroded volcanoes are smaller and have gentler slopes. For example, at Española and Santa Fé—which are remnants of volcanos that have been extinct for several million years—only part of the volcano has been preserved. In contrast, Pinzón and Rábida are small extinct shield volcanoes that have been inactive for about 1 million years.

There have been more than 60 volcanic eruptions in Galápagos during the past two centuries. (See table for the most recent of these eruptions.)

LAVA

When lava erupts from a volcano, it is initially 1,290–2,200oF. At this temperature, lava is fluid and starts moving, but it soon starts to cool. The cooled surface of the moving lava soon becomes more viscous and forms a crust that solidifies into one of three forms: pahoehoe lava, a‘a lava, and pillow lava. Because most of the research on island volcanism has been done in Hawai‘i, two of these names are Hawai‘ian.

Pahoehoe lava (from a Hawai‘ian word meaning “ropelike”) is twisted, ropelike, wavy lava that forms atop flowing masses of lava. When the thin crust of the flowing lava cools, the underlying lava is insulated, remains liquid, and keeps moving. This causes the crust to crumple and fold as it rides atop the underlying flow. The vast field of pahoehoe lava at Sulivan Bay (a popular GNP Visitor Site) was not present when Darwin visited Galápagos in 1835 (it was formed by an eruption in 1897). There, the youngest lava is black, and older lava is reddish.

A‘a lava (from a Hawai‘ian word meaning “hurt”), which has a rough, sharp-edged, rubble-like surface, is formed by faster-flowing viscous lava that is being torn apart by small explosions of gas bubbles. During these flows, the edge of the flow (e.g., debris, rocks, and broken pieces of the lava’s crust) is covered by the bubbling, trailing lava, giving the lava its characteristic spiny, rubble-like surface. In Galápagos, a‘a lava—which is difficult to walk over—is far more abundant than pahoehoe lava, but it is relatively rare at GNP Visitor Sites. An excellent place to see a‘a lava is at Islote Tintoreras, which is just south of Puerto Villamil on Isabela. There, prevailing winds carrying water from the south account for the prevalence of lichens crusted on the south sides of the lava. A‘a lava is also at Fernandina’s Punta Espinosa. At Isabela’s Perry Isthmus—the narrow area about one-third of the way from the southern edge of the island—jagged a‘a lava has blocked the passage of virtually all land animals.

Pillow lava consists of solid, rounded masses of lava formed during relatively slow, underwater extrusions of magma, as well as when lava flows into water. This slow extrusion of lava forms a crust on all sides of the rounded, pillow-like formations, thereby preventing coalescence with nearby pillows. Some fields of underwater pillow lava are larger than the above-ground fields of a‘a and pahoehoe lava. Lava pillows, which are often up to 3 feet in diameter, are abundant at Sombrero Chino and several other snorkeling sites in Galápagos, as well as at Santiago, Cape Marshall (northeastern Isabela), and on uplifted islands such as North Seymour.

Major Active Volcanoes of Galápagos




	Volcano

	Year of Last Eruption

	Height (ft)

	



	Alcedo

	1993

	3,707

	This low, relatively small volcano is the only one of Isabela’s six volcanoes that has produced pumice and rhyolite. The flanks and summit of Alcedo are covered by vegetation.




	Cerro Azul

	2008

	1,541

	Cerro Azul, on the southwest side of Isabela, is the second-highest volcano in Galápagos. It has erupted more than a dozen times since 1850.




	Darwin

	1813

	4,363

	The circular, 3.1-mile caldera of Darwin Volcano is 650 feet deep. The sheltered anchorage of Tagus Cove, a popular tourist site, is on the south side of the volcano.




	Ecuador

	1150

	2,591

	Ecuador, on the northwest tip of Isabela, is the only volcano on Isabela with no historical eruptions. The equator crosses Ecuador and Wolf Volcanoes.




	Fernandina

	2020

	4,842

	This volcano, which is closest to the Galápagos hotspot, is one of the most active volcanoes in Galápagos; it has erupted more than a dozen times since 1813. Lava released during the eruption in 2020 did not reach the coast, so it did not affect the island’s populations of penguins, flightless cormorants, or marine iguanas.




	Marchena

	1991

	1,125

	Marchena, like Pinta and Genovesa, was formed by a fissure north of the Galápagos hotspot produced by tectonic stresses on the Galápagos Spreading Center.




	Pinta

	1928

	2,559

	This elongate island lacks a prominent caldera that is typical of Fernandina and Isabela Islands.




	Santiago

	1906

	3,018

	This volcano’s summit is at the northwest end of the island.




	Sierra Negra

	2020

	3,688

	The 2018 eruption of Sierra Negra caused the evacuation of 50 residents and tourists. Sierra Negra, which the public can easily access, has a caldera that measures 6.2 miles (east-west) × 4.3 miles (north-south). Sierra Negra, which is near Puerto Villamil, is the largest volcano on Isabela and has flattened slopes (5o on the sides, and 2o near the coast).




	



	Wolf

	2015

	5,598

	Wolf Volcano, which straddles the equator on northern Isabela, is the tallest volcano in Galápagos and houses the world’s only population of pink iguanas. The 2015 eruption, which spewed smoke six miles into the air, was its first eruption in 33 years. Wolf Volcano’s slopes are steeper than most other volcanoes in Galápagos (up to 35o). Wolf Volcano’s eruption in 1797 was the first documented historical eruption in Galápagos.




	Mainland Ecuador also has several active volcanoes, all of which were created by the subduction of the Nazca Plate beneath South America. These volcanoes include Cayambe (18,894 feet; the only major mountain in the world whose snowcapped summit is crossed by the equator), Cotopaxi (19,393 feet; a snow-covered symmetrical volcano), and Chimborazo (20,702 feet; the highest volcano in Ecuador that is at the southwest end of the country’s “Avenue of Volcanoes”).







Las Grietas

Las Grietas (“The Crevices”) near Puerto Ayora are a series of deep cracks in lava formations. The most prominent of these crevices is a popular canal in which local residents and visitors swim. Las Grietas have two layers of water: an upper layer of fresh water that filters down through the ravine and a lower layer of saltwater that comes in from the ocean. In 2014, GNPD upgraded the trail and rest areas around Las Grietas. Visitors are no longer allowed to jump into the water from the adjacent cliffs.

The trail leading to Las Grietas passes Gus’ Cave Museum, which includes artifacts that belonged to Santa Cruz pioneer Gus Angermeyer. The trail also passes a lagoon that houses many migratory and coastal birds, including white-cheeked pintail ducks, whimbrels, ruddy turnstones, black-necked stilts, and lava gulls. This area was traditionally used by residents of Santa Cruz as a source of salt. Although stores in Galápagos now sell salt, some residents continue to gather salt at the lagoon before Easter, when they serve a special dish made from salted and dried rock-bass (bacalao, or sailfin grouper, Mycteroperca olfax).



LAVA TUBES

Galápagos has many lava tubes, which are formed when the crust of large amounts of flowing lava cools and stops moving, but the underlying flow continues. When the underlying lava flows out from under the solidified crust, it leaves behind a tube, some of which in Galápagos are more than 30 feet high and can be walked through. Popular lava tubes are at El Chato, Mirador de los Tunéles (between Puerto Ayora and Bellavista), Los Tunéles near Los Gemelos (including the 0.5-mile-long Tunnel of Love, so named for a heart-shaped hole in its roof), and about 310 feet behind the mail barrel at Floreana’s Post Office Bay. Visitors enter lava tubes through their collapsed roof. Horizontal lines on the side of the tunnel parallel the direction of the lava flow.
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Large flows of cooling lava can produce lava tubes, such as this one at Volcán Sierra Negra on Isabela. When the surface of the flowing river of lava cools and solidifies, the underlying lava continues to move, leaving behind a tube when the internal lava drains from the area. On islands such as Santa Cruz, some lava tunnels are more than 30 feet high and stretch more than a mile. (Courtesy of Randy Moore)

See also: Part II: Beaches; Colonization by Plants and Animals; Hawai‘i: Comparisons with Galápagos; Hydrothermal Vents; Part III: Documents 7, 8; Appendix 1
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Climate, Currents, and Weather

When Charles Darwin visited Galápagos in 1835, he noted what today’s visitors continue to note—namely, that despite the fact Galápagos straddles the equator, its climate “is far from being excessively hot … excepting during one short season, very little rain falls, and even then it is irregular.… [This] seems chiefly caused by the singularly low temperature of the surrounding water, brought here by the great southern Polar current” (Darwin, 1845). What Darwin called the “great southern Polar current” is now known as the Humboldt Current, one of several oceanic currents that influence the plants, animals, and climate of Galápagos.

CURRENTS

The climate of Galápagos depends primarily on oceanic currents and trade winds. Several oceanic currents converge at Galápagos, the most important of which are the Humboldt, Cromwell, and Panama Currents.

The Humboldt Current, which is also called the Peru Current, is a cold, low-salinity current that originates at the southern tip of Chile and flows northward along the western coast of South America. This current, which is driven by southeastern trade winds, is named for Prussian explorer and naturalist Alexander von Humboldt (1769–1859), who first reported measurements of its cold water in 1846. (Von Humboldt never visited Galápagos, but his explorations opened much of South America to science.) Like all deepwater currents, the Humboldt Current is rich in nutrients; the bodies of dead marine organisms settle to the bottom of the ocean, where their decomposition by microbes releases nutrients that are carried away by the current.

Trade winds that meet at the equator displace warm, nutrient-poor surface water, which is replaced as the cold (with temperatures as low as 58oF), nutrient-rich water of the Humboldt Current rises to the surface in a process called upwelling. Along Peru and in Galápagos, the upwelled nutrients fertilize phytoplankton, which are the base of the ocean’s food chains. When phytoplankton flourish, everything else in the food chains—for example, fish, lobsters, penguins, sea lions, and seabirds such as boobies—does as well. Upwelled nutrients are how the Humboldt Current supports some of the most productive fisheries in the world. Indeed, in parts of Galápagos, there are up to 17 tons of fish per hectare, which is about twice that of the second-most-productive marine sanctuary (Cocos Island National Park, which is about 440 miles away). Elsewhere, the Humboldt Current accounts for more than 15% of the total worldwide catch of marine fish. Near Peru, the cold Humboldt Current veers west and cools Galápagos.

The Cromwell Current, which is also called the Equatorial Undercurrent, is a subsurface current that originates in the western Pacific and flows eastward along the equator in the Pacific. The current was discovered in 1952 by American oceanographer Townsend Cromwell (1922–1958), who noticed that long-line fishing gear drifted east despite the fact that trade winds and surface currents were flowing west. The 250-mile-wide, 100-feet-tall Cromwell Current, whose volume is 1,000 times greater than that of the Mississippi River, flows about 300 feet below the ocean surface and carries cold, oxygen-rich, nutrient-rich water that upwells when the current hits western Fernandina, Isabela, and Floreana, thus explaining why these islands are where penguins live in Galápagos. The Cromwell Current can flow at speeds up to 3 mph, which is about the speed of a casual walk.

The Panama Current flows south along the coast of Central America. This shallow current is warmer and not as nutrient rich as the Humboldt and Cromwell Currents. Near the equator, the Panama Current merges with the Humboldt Current to form the South Equatorial Current, which heads toward Galápagos. The Panama Current is also called the “El Niño Flow” because when it predominates, it produces a dramatic change in climate called an El Niño (see below).

WEATHER AND CLIMATE

Although Galápagos straddles the equator, the Humboldt and Cromwell Currents cool Galápagos and, in doing so, produce a climate that is usually mild and dry. Except for El Niños and La Niñas (see below), this climate is relatively stable, but there are two seasons: one that is relatively cool and dry, and another that is relatively warm and wet. These seasons are produced by changes in ocean currents around Galápagos.

The cool, dry season usually lasts from May to December (see table), when southeasterly trade winds strengthen the Humboldt Current. This bathes the islands in cold water that chills the air to 70–82oF. Water around the islands is cooler (64–73oF), there is little rain, and trade winds ranging from 6 to 9 mph often produce choppy seas. The abundant nutrients in the Humboldt Current often reduce underwater visibility during the cool, dry season to 25–65 feet. August has the most (and May the fewest) rain days.

When air cooled by the ocean gets trapped beneath warmer air, an inversion layer forms about 800 feet above sea level. Water in the air condenses just below where the two air masses meet, especially on the windward side of islands such as Santa Cruz where air is pushed up. This is why skies are often overcast with stratus clouds during the cool, dry season. In the highlands, the condensed water forms garúa, which is a mist or fog that hangs in the air. (In Galápagos, the highlands get more moisture from garúa than from rain.) The condensation also produces climatic zones that range from arid lowlands to humid highlands.
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The warm, wet season lasts from January to May (see table), when trade winds subside and the Humboldt Current weakens. More of the warm water of the Panama Current enters Galápagos, thereby raising temperatures in the islands. Seas are relatively calm (winds average 3–6 mph), rainfall is more abundant, skies are clearer, air temperatures are warm (80–88oF), and water temperatures (68–80oF) are relatively warm. In Galápagos, the rainiest months (i.e., February, March, and April) are also the sunniest and hottest. Because water from the Panama Current contains relatively few nutrients, the underwater visibility around Galápagos increases to 100 feet or more. Despite its name, the “wet” season in Galápagos is drier than in many other places in the world.

Although on-land visibility throughout the year in Galápagos is 5–8 miles, precipitation varies across Galápagos as well as on some individual islands. For example, although Puerto Ayora (on the south, windward side of Santa Cruz Island) and Itabaca Channel (on the north, leeward side of Santa Cruz Island) are separated by only about 18.6 miles (as the blue-footed booby flies), rainfall at Itabaca Channel averages only 60% that in Puerto Ayora. This difference results from the highlands of Santa Cruz (i.e., that separate the southern and northern sides of the island) precipitating most of the moisture carried onto Santa Cruz by the southeasterly trade winds, thus bringing Itabaca Channel much drier air. This means that Itabaca Channel is in the rain shadow of the Santa Cruz highlands, and explains why coffee growers on Santa Cruz dry their coffee on large mats near Itabaca Channel (and not near Puerto Ayora).

Temperature decreases as altitude increases (e.g., by about 1.5oF per 100 feet on Santa Cruz). Precipitation, however, increases with altitude. For example, during a typical year, rainfall at Puerto Ayora (elevation 20 feet) averages 19 inches, rainfall at Devine Farm (elevation 1,049 feet) averages 75 inches, and rainfall at Media Luna (elevation 2,034 feet) averages 106 inches. Rainfall can vary by orders of magnitude during climatic events called El Niño and La Niña.

EL NIÑO AND LA NIÑA

El Niño and La Niña are opposite, large-scale phases of the El Niño-Southern Oscillation (ENSO) cycle. This cycle results from changes in the temperature of the ocean and atmosphere in the Equatorial Pacific. El Niños and La Niñas happen every two to seven years and usually last 9–12 months, but can last for years. El Niños occur more frequently than La Niñas.

El Niño, a Spanish term meaning “The Child” or “The Christ Child” (because an El Niño usually begins around Christmas), is the warm phase of ENSO. El Niños occur when the typically high pressure in the eastern Pacific drops and the typically low pressure in the western Pacific rises. This change in pressure creates large-scale shifts in the winds; trade winds, which usually blow from the southeast, weaken, as do the Humboldt and Cromwell Currents. When this occurs, the warmer, less nutritious Panama Current from the north washes Galápagos and produces an El Niño. Air and water temperatures rise (e.g., water temperatures get as high as 86oF). Rainfall also increases. For example, during the El Niño of 1953, Puerto Baquerizo Moreno got 56 inches of rain, up from only 1.6 inches three years before.

The rains that accompany an El Niño stimulate plant growth on land. Animals such as finches and land iguanas, which depend on those plants, thrive. In the ocean, however, the reduced amount of nutrients decreases the growth of phytoplankton, which slows the productivity of everything else in the food chain. Seabirds and marine animals (e.g., penguins, turtles, fish, marine iguanas, sea lions, blue-footed boobies) cannot find food, breed less (if at all), and starve. This accounts for how the El Niños of 1982–83 and 1997–98 reduced the populations of Galápagos sea lions, fish, boobies, and seabirds (e.g., flightless cormorants, who starved to death on their nests) by more than half. Throughout Galápagos, marine iguanas—which eat algae—shrank and starved. The warm water of those El Niños also killed most of the corals in the islands, and bones of starved sea lions littered several beaches.

La Niña, which is often referred to as the cold phase of ENSO, occurs when atmospheric pressure drops over the western Pacific and rises over the eastern Pacific. Because of the difference in these pressures, trade winds in Galápagos strengthen. The Humboldt Current also strengthens, thereby bringing conditions to Galápagos that are the opposite of an El Niño. Rainfall decreases and temperatures drop (e.g., water temperatures can drop as low as 61oF), causing plants to grow slower, fail to reproduce, or die. Terrestrial animals that depend on those plants—for example, land iguanas and land-based birds such as finches—often starve. In the ocean, however, the strengthened Humboldt Current during a La Niña upwells more nutrients and provides a feast for marine animals such as fish, marine iguanas, sea lions, and seabirds such as boobies. Penguins, whose populations crash during an El Niño, thrive during a La Niña.

See also: Part I: Geology, Volcanoes, and Lava; Part III: Document 2
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Darwin in Galápagos

Although HMS Beagle made three major voyages, its second voyage (1831–1836)—the one that included Galápagos—remains its most famous and significant. Aboard the Beagle on that voyage was Charles Darwin, who would later become famous for his theory of evolution by natural selection. Darwin was the Beagle’s naturalist.

On September 6, 1831, before he was given orders for the voyage, Beagle captain Robert FitzRoy suggested to Admiral Francis Beaufort (1774–1857) that the ship visit Galápagos. In response, Beaufort told FitzRoy (1805–1865) that if he should reach Guayaquil (Ecuador) or Callao (Peru), “it would be desirable he should run for the Galápagos, and, if the season permits, survey that knot of islands” (FitzRoy, 1839). This was an important and practical decision, for the islands were poorly known. Basil Hall (1788–1844), captain of HMS Conway, had visited Galápagos in 1822, but “had no time to survey these islands, a service much required, since few if any of them are yet properly laid down on our charts” (Hall, 1924). Late in the summer of 1835, after spending what would be 74% (43 of 58 months) of its voyage surveying the coastline of South America, the Beagle—replenished with water, food, and supplies—sailed west from Callao, Peru, for Galápagos.

Before getting to Galápagos, Darwin read earlier visitors’ accounts of the islands (e.g., William Dampier’s A New Voyage round the World [1697]), and by the time he arrived, he was excited about what he might see. For example, while the Beagle gathered supplies in Peru, Darwin wrote to his sister Catherine that “I am very anxious for the Galápagos Islands. I think both the geology and the zoology cannot fail to be very interesting” (Woram, 2005). Soon thereafter, he expressed similar sentiments in a letter to his cousin, William Darwin Fox: “I look forward to the Galápagos with more interest than any other part of the voyage” (Darwin, 1835a). (No letters written by Darwin from Galápagos have been found.) Darwin wasn’t disappointed.

On September 15, 1835—three years and nine months after leaving England—the Beagle reached Galápagos. During its five weeks in the islands, the ship stopped at five islands: San Cristóbal, Floreana, Isabela, Santiago, and Española. (Sailors aboard the Beagle also had good views of at least 8 of the other 12 largest islands.) For his part, Darwin landed at nine sites on only the first four of these islands (i.e., he was not aboard the Beagle when it visited Española). The ship carried seven smaller boats that it used to explore and survey these and other islands, and Darwin described several sites in Galápagos (e.g., Isabela’s Punta Cristóbal) from the deck of the Beagle without landing.

When Darwin got to Galápagos, he was 26 years old. He was in Galápagos for 35 days (i.e., 2% of the Beagle’s voyage), during which time he focused primarily on geology. He spent 19 days (some only in part) and 10 nights on four different islands (the rest of the time he was aboard the ship), hiking more than 45 miles, climbing to heights exceeding 2,750 feet, and writing 34 pages of notes (plus some comments on the covers and on parts of two other pages). Here’s where Darwin went and what he saw in Galápagos:

September 15–23: San Cristóbal (Chatham)

Days Darwin was on land: September 16–23

On Tuesday, September 15, the crew of the Beagle got its first glimpse of Galápagos when it spotted Mount Pitt, a hill on the northeast end of San Cristóbal. FitzRoy surveyed the coast of San Cristóbal for eight days, during which time Darwin made five excursions onto land. The first of these excursions was an hour-long, late afternoon hike with FitzRoy on September 16 at Frigatebird Hill (just northeast of what is now Puerto Baquerizo Moreno); today, this is a popular site for snorkeling. At San Cristóbal, the Beagle’s crew collected tortoises, all of which were eaten by the ship’s crew. Darwin was fascinated by the island’s craters and volcanic features, but he was not overly impressed with the other scenery. Rather than the tropical diversity he expected, Darwin described the island’s dry, deserted coast as “nothing could be less inviting” (Darwin, 1905). He later lamented that “all the plants [in Galápagos] have a wretched, weedy appearance, and I did not see one beautiful flower” (Darwin, 1905). FitzRoy had similar feelings, likening the barren volcanic landscape to Pandemonium, the capital of Hell in John Milton’s (1608–1674) poem Paradise Lost (1667).

At San Cristóbal, Darwin collected (and wrote his first notes about) what is now called the San Cristóbal mockingbird (Mimus melatonis); this was the first specimen that would later help him appreciate the interisland diversity of species in Galápagos. When Darwin visited Galápagos, San Cristóbal was uninhabited, but there were signs of human visitation, including “hand-barrows” used by earlier visitors to carry tortoises to shore to load onto boats. At San Cristóbal, Darwin saw and ate his first giant tortoise.


Frigatebird Hill

On September 15, 1835, Charles Darwin first saw Galápagos when HMS Beagle approached the northeastern shore of San Cristóbal. The next day, Darwin, Captain Robert FitzRoy, and several shipmates went ashore at a rocky cove named Cerro Tijeretas (Frigatebird Hill) along southwestern San Cristóbal. Frigatebird Hill is where Darwin first set foot on Galápagos, 45 months after departing England.

The cove at Frigatebird Hill is a popular snorkeling area named for the frigatebirds that nest along the cliffs there. It is also part of one of the few self-guided trails in GNP. Along the trail, which was upgraded in 2009, you can also see some relics of World War II and spectacular views of the ocean, as well as a 10-foot-high statue of Darwin, who is holding a book titled “Galápagos” and is surrounded by local wildlife. Near Frigatebird Hill is a popular Interpretation Center that GNP opened in 1998 to showcase the natural and human history of Galápagos.



At San Cristóbal and Floreana (the Beagle’s next stop in Galápagos), Darwin collected all of his fish specimens, which he believed were new to science. He also encountered marine iguanas, which he described in his diary as “most disgusting, clumsy Lizards. They are as black as the porous rocks over which they crawl.… Somebody calls them ‘imps of darkness’ ” (Darwin, 1905). (The phrase “imps of darkness” was first used to describe marine iguanas by George Anson Byron when he visited the islands in 1826.) Contrary to the earlier claims of James Colnett (1753–1806), Darwin’s dissections of the marine iguanas revealed their stomachs to be filled with algae, not fish. Later in Galápagos, Darwin collected his only marine iguana at Isabela.

Although Darwin claimed to know little about botany, he counted 185 species of plants in Galápagos and suggested that 100 were new types. Three-fourths of the plants he saw were flowering, and he collected every plant having flowers that he could find. As a result, Darwin ended up with the largest and most diverse collection of plants that had ever been assembled from Galápagos (over 30% of the plants he collected were new species). Some of these plants (e.g., Scalesia) were important for Darwin’s later conclusion that species are often different on different islands. The now-extinct San Cristóbal rice rat (Oryzomys galapagoensis) was the only endemic mammal that he collected in Galápagos.

September 24–27: Floreana (Charles)

Days Darwin was on land: September 24–27

Late in the afternoon on September 24, the Beagle sailed into Floreana’s Post Office Bay. At the time, Floreana was a penal colony housing about 200 political prisoners that had been established just three years earlier. In the lush highlands, residents of Floreana grew many crops, including bananas, pumpkins, sugarcane, corn, and plantains.

Although Floreana’s now-famous postal barrel was not operational during Darwin’s visit (mail came to and left from Black Beach, which is at today’s Puerto Velasco Ibarra), the Beagle’s visit to Floreana was nevertheless important. Indeed, for Darwin and his ideas about evolution by natural selection, the visit to Floreana Island was the most important stop on the ship’s entire voyage. Two events made this stop so important:

At Floreana, Darwin collected mockingbirds (“mocking thrush,” M. trifasciatus) that differed from those he had collected at San Cristóbal (M. melatonis), as well as from those that he had seen along the western coast of South America. (Although mockingbirds live on two islets near Floreana, they no longer live on Floreana.) If, as he later concluded, there were different species of mockingbirds on different islands, then “the zoology of Archipelagoes will be worth examining, for such facts would undermine the stability of Species” (Darwin, 1835b). It was mockingbirds, and not finches, that most impressed Darwin while he was in Galápagos.

At Floreana, Darwin had a chance meeting with Norwegian-turned-Englishman Nicholas Lawson, the islands’ vice-governor who had come to Post Office Bay to meet a whaling boat. (The islands’ governor, José Villamil, was visiting the mainland.) Lawson invited Darwin and FitzRoy to dinner on September 25 at his home in the highlands, at which time Lawson told Darwin that “slight variations in the form” of tortoises’ shells could be used to determine “with certainty” on which island the tortoise lived.

Darwin, who apparently saw no live tortoises on Floreana, did not grasp the significance of Lawson’s comments at the time; as he later admitted, “I did not for some time pay sufficient attention to this statement” (Darwin, 1905). This may explain why Darwin did not collect any tortoise shells while in Galápagos and why Lawson’s comments were barely mentioned in the first edition of Darwin’s Journal of Researches (1839). When Darwin published the second edition of Journal of Researches (1845) six years later, he added that “the different islands [of Galápagos] to a considerable extent are inhabited by a different set of beings. My attention was first called to this fact by the Vice-Governor, Mr. Lawson.” By 1846, Floreana’s tortoises were extinct.

September 28–October 3: Isabela (Albemarle)

Days Darwin was on land: October 1–2

The Beagle reached Isabela on September 28 and, the next day, anchored at Blonde Cove (now Tagus Cove). During his one day ashore, Darwin filled 36 pages of notes; this was as much as he subsequently wrote in 10 days on Santiago Island. Darwin, who described Isabela’s marine iguanas as clumsy lizards, believed that Isabela was the most volcanically active island in Galápagos. On October 3, the Beagle left northern Isabela and headed for Marchena, Pinta, and Genovesa Islands.
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In late September 1835, Charles Darwin spent a day at Tagus Cove (background), a former pirate-hideout on the western shore of Isabela. Today, people who visit Tagus Cove can hike along a 1.2-mile trail to a scenic overlook of Darwin Lake (foreground), a small, saltwater crater. (Courtesy of Randy Moore)

October 4–8: Marchena, Pinta, and Genovesa

Days Darwin was on land: None

FitzRoy wanted to explore Pinta, but currents and strong winds pushed the Beagle away. The ship did not anchor at any of these islands.

October 8–17: Santiago (James)

Days Darwin was on land: October 8–17

The Beagle left Darwin and three crewmen on Santiago while it returned (against strong currents) to San Cristóbal, where it replenished its supply of fresh water (at La Honda on October 11–13) and collected 30 more tortoises for food. Darwin spent more time on Santiago (10 days) than on any other island in Galápagos. While Darwin explored Santiago, the Beagle also surveyed Española and visited Gardner Bay (October 14) and Floreana (October 15–16). Darwin’s shipmates on Santiago were Syms Covington (his servant), Benjamin Bynoe (the Beagle’s surgeon after the resignation of Robert McCormick more than two years earlier), and Harry Fuller (Captain FitzRoy’s steward and Bynoe’s servant). The group camped at Buccaneer Cove and, led by a man sent by Lawson from Floreana to salt fish and tortoise meat, went into the highlands on October 9 and 12. There, Darwin saw (and ate) tortoises, and he studied their average speed (four miles per day), their rate of swallowing (about 10 per minute), and their diets.

Santiago is the last island in Galápagos on which Darwin landed. It is also the island at which he collected his only land iguana. At Santiago, he counted 26 species of land birds, all unique and curious, noting that doves were so tame that they would often land on his hat and arms.

October 17–20: Pinta, Wolf, and Darwin

Days Darwin was on land: None

The Beagle picked up Darwin and his companions at Santiago and surveyed Pinta, Wolf, and Darwin Islands. At sunset on Tuesday, October 20, the Beagle—stocked with 30 large tortoises from Floreana aboard—raised its sails and steered for Tahiti, more than 3,000 miles away. The Beagle would not reach Tahiti for 25 days. Darwin never set foot on the northernmost island of Galápagos that is today named in his honor: Darwin Island.

By the time he returned to England in October 1836, Darwin had spent almost one-fifth of his life on the Beagle. During the voyage, Darwin—with the help of his shipmates—collected more than 4,000 specimens, about 450 of which came from Galápagos. His Galápagos specimens included 65 birds, 15 fish, 17 land snails, 15 reptiles (not including the living tortoises collected for food), 40 rocks, 85 arthropods, and many seashells and marine invertebrates. Darwin’s collections of insects and mammals were examined by George Waterhouse (1810–1888), his reptiles were examined by Thomas Bell (1792–1880), and his birds by John Gould (1804–1881). Darwin’s sloppy labeling of his birds forced him to ask others aboard the Beagle for their (presumably accurately labeled) specimens, and FitzRoy and Syms Covington obliged. Covington, who shot most of the birds that Darwin collected in Galápagos, also kept a journal, but he wrote nothing about Galápagos.

Darwin was anxious to hear from experts about his specimens. For example, months after leaving Galápagos, he wrote to Henslow asking whether the islands’ plants resembled those of South America, or if they were unique. Curiously, Darwin’s notes do not mention several now-iconic birds of Galápagos, including flightless cormorants, red-footed boobies, red-billed tropic birds, and penguins. Nevertheless, Darwin noted that “the natural history of this archipelago is very remarkable; it seems to be a little world within itself” (Darwin, 1835b). Darwin was “astonished at the number of [the islands’] aboriginal beings, and at their confined range.… Hence, both in space and time, we seem to be brought somewhere near to that great fact, that mystery of mysteries—the first appearance of the new beings on this Earth” (Darwin, 1905).

In January 1837, Gould reported that Darwin’s collection included a new group of finches that contained 12 new species. Moreover, the species were unique to particular islands and had beaks varying from thin and tapering to stout and strong. By July 1837, Darwin had begun writing in his “Transmutation of Species” notebook.

Beagle captain Robert FitzRoy’s time in Galápagos was productive. Before the Beagle visited Galápagos, the islands had often been described as “enchanted,” and some sailors even questioned their existence. FitzRoy fixed the position of Galápagos, and the charts that he made were used by sailors into the 1940s. FitzRoy was pleased with the Beagle’s voyage, noting that “our voyage has been more successful that I had the right to anticipate” (Taylor, 2008). Darwin appreciated FitzRoy’s invitation to be aboard the Beagle; as he noted in a letter to FitzRoy dated February 20, 1840, “I think it far the most fortunate circumstance in my life that the chance afforded by your order of taking a naturalist fell on me.… These recollections and what I learnt in Natural History I would not exchange for twice ten thousand a year” (Darwin, 1987).

For Darwin, the Beagle’s voyage was monumental. In his Autobiography, Darwin summarized the importance of his time aboard the ship: “The Voyage of the Beagle has been by far the most important event in my life and has determined my whole career.… I have always felt that I owe to the voyage the first real training or education of my mind. I was led to attend closely to several branches of natural history; and thus my powers of observation were improved, though they were already fairly developed” (Darwin and Barlow, 1993). Darwin described his time in Galápagos in Chapter 17 of his Journal of Researches (1845), which in 1905—23 years after his death—was retitled The Voyage of the Beagle.

DARWIN, EVOLUTION, AND GALÁPAGOS

Although Darwin dedicated only about 1% of his On the Origin of Species (1859) to Galápagos, many scientists and others subsequently claimed Darwin’s visit to Galápagos was the climactic event in his formulation of evolution by natural selection. For example, famed evolutionary biologist Sir Julian Huxley (1887–1975)—the first director of UNESCO and the grandson of Darwin’s friend and advocate Thomas Henry Huxley (“Darwin’s Bulldog”)—wrote in 1966 that “it was on the Galápagos in the early autumn of 1835 that Darwin took the first step out of the fairyland of creationism into the coherent and comprehensible world of modern biology, for it was here that he became fully convinced that species are not immutable—in other words, that evolution is a fact” (Huxley, 1966).

Contrary to Huxley’s claims and popular belief, Darwin’s visit to Galápagos was not the climactic event for his formulation of evolution by natural selection. Darwin was a creationist when he went to Galápagos, and remained so when he left. This was made explicit on Floreana, where he wrote in his diary that after he “industriously collected all the animals, plants, insects, & reptiles … it will be very interesting to find from future comparison to what district or ‘centre of creation’ the organized beings of this archipelago must be attached” (Keynes, 1988). This sentence was influenced by famed geologist Charles Lyell (1797–1875), whose work became a foundation for Darwin’s biological thinking; as Darwin admitted, when he saw something new, he “saw it partly though [Lyell’s] eyes” (Eiseley, 1959). Ironically, Lyell initially rejected evolution and the notion of shared ancestry; Darwin’s use of “centre of creation” (from Volume 2 of Lyell’s Principles of Geology) refers to Lyell’s gradualistic variation of creationism to explain diversity and biogeography. When Darwin was in Galápagos, he was trying to understand biological diversity in the context of Lyell’s creationism-based ideas.

What Darwin saw in Galápagos—especially the islands’ isolation, distribution of organisms, and affinity of the islands’ organisms with those on nearby islands and the mainland of South America—only later helped convince him that species change. He first wrote about his suspicions regarding Galápagos mockingbirds in his Ornithological Notes, nine months after leaving Galápagos. In the second edition of his Journal of Researches (1845), Darwin compared the mockingbirds he collected from different islands and

“to my astonishment, I discovered that all those from Charles Island belonged to one species … all from Albemarle Island to [another], and all from James and Chatham to [a third].… I never dreamed that islands about 50 or 60 miles apart, 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; but we shall soon see that this is the case. It is the fate of most voyagers, no sooner to discover what is most interesting in any locality, than they are hurried away from it.” Darwin did not return to Galápagos to test his ideas, but he was “thankful that I obtained sufficient materials to establish this most remarkable fact in the distribution of organic beings” (Darwin, 1845).

Galápagos was not the first volcanic islands that Darwin had seen; he saw his first one on January 16, 1832, at St. Jago (now Santiago, the largest island in the Cape Verde Islands). Although he did not see a volcano erupt in Galápagos, his observations there were retrospectively influential; for example, in the first of his Transmutation Notebooks (started in 1837), Darwin described “species on Galápagos Archipelago” as the primary source “of all my views” (Darwin, 1905). However, it was more than a year before he understood what he saw in Galápagos and formulated his ideas about evolution by natural selection.

Darwin did not become an evolutionist until 1837, long after he departed Galápagos. The trigger for his “eureka” moment regarding evolution was not anything he saw in Galápagos or, for that matter, any biological or geological observation that he made somewhere else. Instead, it was his reading of English cleric and scholar Thomas Robert Malthus’ (1766–1834) influential An Essay on the Principle of Population (1798). The first edition of Malthus’ famous book appeared in 1798 (published under the alias of Joseph Johnson), but Darwin read the book’s sixth (and final) edition published in 1826. Interestingly, Alfred Russel Wallace—the co-discoverer (with Darwin) of evolution by natural selection—was similarly influenced by Malthus’ book. Despite the importance of Malthus’ book to Darwin’s thinking, Darwin’s On the Origin of Species (1859) does not include the word population.

See also: Part II: Dampier, William; Darwin, Charles Robert; Darwin’s Name in Galápagos; FitzRoy, Robert; HMS Beagle; Lack, David; Lowe, Percy; Mockingbirds; Part III: Documents 9, 10, 11; Appendix 2
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The Mysteries of Floreana Island

Floreana Island housed the first settlement, first capital, and first penal colony in Galápagos. The island was first inhabited in late 1831, but everyone was gone by the 1850s. Floreana remained uninhabited until August 1929, when the idealistic Friedrich Ritter and Dore Strauch arrived from Germany.
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Floreana (Santa María) is an isolated, rectangular island famous for its many legends, scandals, unexplained deaths, and disappearances. In 1832, Floreana became the first island in the archipelago to be colonized. This photo shows the coastal village of Puerto Velasco Ibarra, on Floreana’s west coast. (Courtesy of Randy Moore)

THE FIRST ARRIVALS

After reading William Beebe’s “excellent and deservedly famous” Galápagos: World’s End (1924), Ritter and Strauch “resolved to turn our backs forever upon civilization and establish for ourselves a solitude in the Pacific” (Ritter, 1931a). They hoped to find this solitude by moving to Floreana.

Ritter, a successful, 43-year-old Berlin dentist with a strong interest in philosophy, had married opera singer Mila Clark when he was 20 years old. The 28-year-old Strauch had been married to “an elderly schoolmaster” for five years, but neither was particularly happy in their relationships. Strauch, who suffered from multiple sclerosis, was Ritter’s patient, lover, and “indispensable companion” who “fully shared [his] point of view” (Ritter, 1931a). Anxious to “withdraw from the too highly mechanized existence of modern society” and stop “chasing madly after the ephemeral and valueless things of life,” Ritter and Strauch traded spouses and “severed the last tie which bound us to the common lot” by leaving Germany for Galápagos (Ritter, 1931a). After getting stranded for several weeks in Guayaquil, they made it to Floreana aboard the Manuel J. Cobos in September 1929, where they were finally “alone at last.” Strauch felt that their “flight to total solitude” had enabled her to begin “the task for which I had been destined” (Strauch, 1936).

After landing at Post Office Bay, Ritter and Strauch settled in the highlands (at about 1,400 feet above sea level) near a spring on the western side of the island. They named their home “Friedo,” an elision of their own names. (“Friede” is also German for “peace.”) Ritter claimed to be vegetarian, and before leaving Germany he had pulled out all of his teeth as a precaution to avoid dental problems. (Others claimed that Ritter was vegetarian because he was a poor hunter.) Strauch did the same after getting to Floreana, after which she and Ritter shared his enamel-coated pair of stainless-steel teeth (until some visiting scientists brought them another pair). Ritter was especially devoted to the ideas of German philosopher Friedrich Nietzsche (1844–1900). Although claiming to want solitude, Ritter began sending articles to newspapers and magazines within two years after arriving on Floreana.

Ritter and Strauch were nudists but not exhibitionists; they typically wore clothes only when they hosted visitors, prompting reporters to dub them “The Adam and Eve of Galápagos.” Strauch boasted of being “born again … I have awakened to a new birth,” adding that “the outside world is altogether too poor for us to ever think of returning to it” (Ritter, 1931c). Visitors and the mail barrel at Post Office Bay, which is now a famous GNP Visitor Site, were their only links with the outside world.

THE NEXT ARRIVALS: THE WITTMERS

In late August 1932, Ritter and Strauch’s three years of solitude on Floreana ended with the arrival from Germany of Heinz and Margret Wittmer, and Heinz’s 14-year-old son, Harry. Heinz had been a lieutenant in the military reserve and the personal secretary to Konrad Adenauer (1876–1967; then the lord mayor of Cologne), but he and Margret had tired of Germany and wanted a new life. Harry had poor vision and suffered from rheumatoid heart failure, and the Wittmers had been told that Harry’s health might improve if he spent time at a sanitarium. Rather than a sanitarium, and lured by Ritter’s romantic articles published in Cologne’s newspapers, the Wittmers sailed for Galápagos. They were offered 75 acres on Isabela, but instead opted to join the Ritters on Floreana.
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This abandoned cave in the highlands of Floreana sheltered pirates, whalers, and pioneering settlers of Galápagos, including Heinz and Margret Wittmer. The cave includes a fireplace and benches carved into the lava. Rolf Wittmer (1933–2011), the first person born in Galápagos, was born in this cave. (Courtesy of Randy Moore)

After landing at Black Beach, the Wittmers lived in an old pirate cave near a spring in the highlands; there, they slept and cooked their meals in the same fireplace used by Dampier, Rogers, Cowley, and other pirates more than a century earlier. The Wittmers later built a simple but comfortable home nearby. Although Margret told American troops visiting Floreana in 1944 that she opposed Hitler, some of the Wittmers’ earlier visitors reported that they displayed a large picture of Hitler in their home. On January 1, 1933, just four months after their arrival, the Wittmers welcomed the birth of son Rolf, the first native-born citizen of Galápagos. Rolf later became a pioneering entrepreneur in Galápagos tourism.

There soon was tension between the Wittmers and the Ritters. Margret did not like it when Strauch “began trying to prove her erudition, quoting Nietzsche.… Oh dear!” Similarly, Strauch dismissed “Frau Wittmer [as] a rather ordinary type of woman and a great gossip” (Strauch, 1936).

TROUBLE IN PARADISE: THE BARONESA APPEARS

Eloise Wehrborn de Wagner-Bousquet—a dubiously royal Austrian claiming to be related to composers Liszt and Wagner, and to having a distinguished past in Vienna—owned a ladies clothing shop named Antoinette in Paris. Wanting more, she divorced her husband, sold her shop (without paying its bills), and headed for Galápagos, where she dreamed of opening a hotel and luxury resort for rich Americans. She arrived in October 1932 and was accompanied by her German lover, Alfred Rudolph Lorenz, who had worked in her store, and their mutual friend, German businessman Robert Philippson, whom she sometimes referred to as her husband. (Ecuadorian handyman Manuel Valdivieso also accompanied the trio, but he left Floreana a few weeks after arriving.) In the highlands of Floreana, the Baronesa and her entourage built a two-room house they called “Hacienda Paradise” near where Spanish businessman José de Valdizán had been murdered by a disgruntled worker decades earlier. People visiting Floreana were welcomed by this sign at Post Office Bay:

WHO EVER YOU ARE FRIENDS:

Two hours from here is the hacienda “Paradise.” It is a spot where the tired traveler has the happiness, peace, refreshment, and quiet on his way through life.

Life—this little bit of eternity chained to a clock, is so short after all—so let us all be happy, let us be good.

In Paradise you have only one name—Friend!

We will share with you the salt of the sea, the vegetables of our little garden, the fruits of our trees, the cold water which runs down from our cliffs and the good things friends brought us when they passed this way.

We will spend with you some moments of life and give you the happiness and peace that God put into our heart and mind since we have left the restless turmoil of the metropolis to the quiet of centuries which has laid its mantle upon Galápagos.

Baroness Wagner

Robert Philippson

Rudolph Lorenz

Floreana was visited by several rich Americans, most notably (and repeatedly by) banker and oil tycoon G. Allan Hancock (1875–1965) aboard the Velero III. Hancock and his crew provided many stories to newspapers and magazines about life on Floreana.

The Baronesa caused controversy soon after arriving. The Ritters and Wittmers disliked her, and soon stories circulated that she and her lovers had held a person captive, shot at visitors, and set adrift honeymooning Pablo Rolando and Blanca Rosa when they landed aboard the Santa Rosa at Post Office Bay. When crews of passing boats would visit the Baronesa, she sometimes dressed provocatively and wielded a pearl-handled pistol. When Knud Arends joined the group for a short-lived visit as the Baronesa’s “Master Hunter,” even more stories ensued.


The Misnamed Mirador

Along the northern coast of Floreana, about a mile from Post Office Bay, is a GNP Visitor Site named Mirador de la Baronesa (The Baronesa’s Lookout). According to the GNPD and other sources, the Baronesa—that is, the dubiously royal Austrian Eloise Wehrborn de Wagner-Bousquet, who disrupted life on Floreana before famously disappearing from the island in 1934—visited the scenic overlook to seek boats approaching the islands. This story is popular, but it is not true.

Although the mirador is often visited by tourists coming from boats, it is difficult to access the overlook by land, especially from the Baronesa’s actual home, which was a few miles to the southwest. Moreover, boats visiting Floreana always docked at Post Office Bay or Black Beach, not near the mirador. There is no evidence that the Baronesa ever visited the mirador named in her honor.



The Baronesa quickly became the star of Floreana and the island’s most notorious inhabitant. Hypnotized by the lure of publicity, she became her own press agent, issuing reports to newspapers, magazines, and passing ships about her exploits and scandalous lifestyle. The press sensationalized her and her harem as they reported “Revolution on Pacific Island,” “Baroness Seizes Control of Galápagos Island,” and “Woman Proclaims Herself ‘Empress.’ ” While some stories claimed that “The Americans are crazy for her,” others ridiculed the polyandrous Baronesa as “small, but one could not say that she was beautiful” and having a mouth that was “too large, yet unable to cover her long, yellow, rabbit teeth” (Mielche, 1944). Philippson was similarly described as looking “as though he had been a gigolo in a very cheap restaurant.” (For her part, Strauch dismissed Philippson and Lorenz as “servile gigolos.”) Meanwhile, the Wittmers—who did not attract as much publicity as did Floreana’s other residents—were described as a relatively ordinary couple and commended for their hospitality, well-tended garden, and polite children.

Newspapers around the world were fascinated by the people and events on Floreana, and visiting ships returned with new stores and speculation. One such ship, the Stella Polaris, even listed the Ritters as one of the “sights” to see in Galápagos. For example, on March 12, 1934, headlines in several U.S. newspapers reported that “Biologists Visit Galápagos Eden,” adding that new teeth and dental supplies had been delivered to Ritter and Strauch. When these stories appeared, Ritter and Floreana’s other settlers were “deluged with inquiries from unknown people who were impatient to imitate our example” (Ritter, 1931b). Ritter was “appalled by the prospect of having our retreat become a haven of refuge for all the misfits of the world” (Ritter, 1931a). Little did he know that local problems, not visitors from afar, would doom his paradise on Floreana.

At some point, the Baronesa—who proclaimed that “the man isn’t born who can resist me”—grew tired of Lorenz and shifted her affections to Philippson (Strauch, 1936). Soon thereafter, Lorenz was beaten and relegated to menial tasks. Stories about the ensuing days differ, depending on the source. Dore Strauch claimed that on March 19, 1934, she heard a “long shriek,” at which time she suspected that the Baronesa and Philippson had been killed. Margret Wittmer claimed that a beaten, starving, dehydrated Lorenz appeared at her house on March 28 (some accounts say March 23) anxious to leave Galápagos and asked if he could stay with the Wittmers until he could arrange to leave the island. (The Wittmers agreed, but Lorenz was not allowed to sleep in their house.) While he was staying with the Wittmers, the Baronesa came to see Lorenz. When Margret told the Baronesa that Lorenz was away gathering wood with Heinz, the Baronesa said that she and Philippson were leaving immediately with some friends on an American yacht for Tahiti. Philippson and the Baronesa were never seen nor heard from again.

The first outsider to report the disappearance of Philippson and the Baronesa was 22-year-old Swedish reporter Rolf Blomberg, who had come to Floreana aboard the Dinamita. Other stories followed in newspapers and magazines around the world. Soon, however, people on Floreana and elsewhere began raising questions. No one ever came forward to say that the Baronesa had left Floreana with them, no one in Tahiti ever claimed to meet or see her, no ship reported her or Philippson as passengers, no ship from Galápagos landed at Tahiti, and no one saw a boat (nor was one reported) near Floreana during the time that the Baronesa and Philippson disappeared. (The only yacht reported to be in Galápagos at the time was Svaap, which was at San Cristóbal’s Wreck Bay.) The Baronesa and Philippson had left everything behind, and there was no evidence that they had ever left Floreana. Nevertheless, Margret Wittmer—the last visitor at Friedo and the only witness to the Baronesa’s alleged final visit and claim of going to Tahiti—stuck with her story. Others noted that although everyone on Floreana disliked the Baronesa and Philippson, the abused and rejected Lorenz had the strongest motive to kill them and, as some Floreana settlers subsequently noted, the story of the ship seemed to be a clumsy invention to obscure what had happened.
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In 1929, Berlin dentist and vegetarian Friedrich Ritter and his partner Dore Strauch settled in the highlands of Floreana, where they lived alone on the island for three years. Ritter’s death in 1934 after eating poisoned chicken remains one of several mysterious deaths and disappearances associated with Floreana. This photo shows Ritter’s grave on Floreana. (Courtesy of Randy Moore)

Ritter, who believed that the Baronesa had been murdered, demanded an investigation. Although he claimed that he would live for at least 150 years, on November 21, 1934, he died after eating poisoned chicken. (Other sources claim he succumbed to a stroke or pneumonia.). Heinz and Harry Wittmer buried Ritter in a corner of the Ritters’ garden, under a cross inscribed “Fr. Ritter, 21. XI, 34.” Today, visitors to Claudio Cruz’s property can still see Ritter’s grave. Margret Wittmer, who did not believe that Ritter died of food poisoning, later speculated that Strauch had poisoned him, adding that as he died, he glared at Strauch—“his eyes gleaming with hate”—and wrote “I curse you with my dying breath” (Wittmer, 1961). Ritter’s death was international news.

Ecuadorian officials aboard the Velero III came to investigate the events at Floreana 10 months after the disappearance of the Baronesa, at which time only the Wittmers remained on the island. Margret Wittmer suggested that Ritter had been involved in the murders of Philippson and the Baronesa, but she provided no incriminating evidence for her claims. The investigation that Ritter had demanded, but had not lived long enough to see, produced no answers.

After earlier claiming she would never leave Galápagos, Strauch changed her mind. On December 23, 1934, Strauch returned to Guayaquil aboard the Velero III. There, Strauch was met by reporters, but she refused to be interviewed, saying only that the people on Floreana had been misjudged. A headline in the New York Times reported, “Galápagos Dweller Throws No Light on Strange Incidents There—Intends to Write Books.” Lorenz left no account of the events, but Strauch later claimed that he had murdered the Baronesa and Philippson with the Wittmers’ help. Margret Wittmer suspected that Ritter knew something about the disappearance of the Baronesa and Philippson, adding that “sinister suspicions long pushed to the back of our minds began to come to the surface” (Wittmer, 1961). Meanwhile, pulp magazines continued to describe the Baronesa with headlines such as “the lust-mad empress,” her “hell-hole of murder and lust,” and her “cult of free-love practicioneers” (e.g., Hall, 1959).

DEATH ON MARCHENA

After the disappearance of the Baronesa and Philippson, Lorenz was anxious to leave Floreana. He hired Dinamita captain Trygve Nuggerüd to take him to San Cristóbal, from which he planned to board a schooner for the mainland. Lorenz, Nuggerüd, and Dinamita’s 12-year-old deckhand José Pazmiño made it to Santa Cruz, from which they left on Friday, July 13 (carrying mail) for San Cristóbal. The next morning, the Dinamita was seen near San Cristóbal, but it never docked there. It then disappeared.

Late on the afternoon of November 19, 1934, a crewman of the San Diego fishing boat Santo Amaro spotted a gray jacket used as a flag, a skiff (with no oars), and two bodies on a beach at Marchena. The two mummified bodies were initially suspected to be a man and a woman, but later were determined to be two men: Nuggerüd and Lorenz. Near the bodies were a dead Galápagos sea lion and a marine iguana, some letters from Academy Bay, a bundle of baby clothes, some French money, and Lorenz’s passport. When entomologist John Garth, aboard the Velero III, visited the scene and examined Lorenz’ body, “I wondered if I stared into the face of the murderer of the baroness and Philippson” (Hoff, 2019).

Both had died of thirst. Pazmiño and Dinamita were not there, and they were neither seen nor heard from again. Some newspapers again produced sensational headlines advertising “a story of horror” and a “Galápagos Death Puzzle Linked to Island Empress.” Nuggerüd, who was originally from Norway, never got to see his newborn son, Oscar Trygve Nuggerüd.

On February 18, 1935, Guayaquil’s El Universo newspaper reported that Lorenz—the last person known to have seen the Baronesa and Philippson alive—had been buried beside Nuggerüd on Marchena. Amidst worldwide speculation and intrigue, newspapers such as the Washington Post reported that the “Key to Mystery of ‘Empress’ Believed Buried with Lorenz.” Meanwhile, a friend of Strauch and Ritter reminded people that although none of them found paradise, they did try.
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In 1932, Alfred Rudolph Lorenz (shown here), Robert Philippson, and “Baronesa” Eloise Wehrborn de Wagner-Bousquet came to Floreana with hopes of opening a luxury resort for rich Americans. The flamboyant Baronesa and her entourage brought worldwide publicity to Floreana. Two years later, Philippson and the Baronesa disappeared, and Lorenz—shown here by the postal barrel at Post Office Bay—was found dead on Marchena. (Smithsonian Institution Archives, Record Unit 7231, Waldo L. Schmitt Papers, Box 90, Folder 2, Image No. SIA2011-1128)

WHATEVER HAPPENED TO …

Philippson and the Baronesa (“The Vanished Queen”) had disappeared, Ritter was dead, Lorenz was dead, and Strauch had returned to Germany. As the Lincoln Star reported, “Mysterious Series of Tragedies Wrecks Modern Garden of Eden.” Only the Wittmers were left on Floreana.

Although Margret Wittmer returned to Germany in 1935 for eight months to lecture and write articles about her life in Galápagos, she returned to the islands because “I like very much to live on Floreana alone” (Stewart, 2007). President Franklin D. Roosevelt’s much-publicized visit to Galápagos in 1938 brought renewed publicity to Floreana’s residents, and prompted curious readers to send the Wittmers books, food, toiletries, and clothes, as well as letters asking for plants, live animals (especially iguanas and tortoises), rocks, and seeds from the mysterious islands.

Both Strauch and Wittmer later wrote books—Strauch’s Satan Came to Eden (1936, marketed as “The Story of the Only Survivor”) and Wittmer’s Floreana (1959)—that offered different accounts of Floreana’s mysterious events, but neither answered the lingering questions. Every subsequent discovery of human remains in Galápagos produced claims of finding the Baronesa. For example, on November 20, 1935, the New York Times used its front page to announce that “New Galápagos Skeleton Revives Mystery of the Missing Baroness.” But she was never found.

Strauch died in Germany in 1943 from complications of multiple sclerosis (other accounts claim she died during a bombing raid in 1942, or in an asylum in 1943). Friedo was later taken over by Floreana’s port captain Ezekiel Zavala, who renamed it Asilo de Coronel Puente in honor of his governor. Harry Wittmer drowned in a boating accident in 1952; his body was never recovered. Heinz Wittmer died in 1962 on Floreana, where he is buried.

Margret Wittmer—who became a legend in her final years—enjoyed and exploited her fame and the mysteries of Floreana Island. She welcomed visitors to her hotel, but charged hundreds of dollars for interviews that seldom revealed any new information. (She even asked some reporters, “Do you think I did it?”) Margret, the last eyewitness of the Galápagos mysteries, died at age 96 on Floreana on March 21, 2000, and was buried in the Wittmer family plot at the Floreana Cemetery. Many people suspected that Margret knew more than she told about Floreana’s mysteries, but if she did, she took her secrets to the grave. In 2020, Margret Wittmer’s daughter, Ingeborg Floreanita (b. 1937), was managing the Wittmer Hotel on Floreana, and Margret’s granddaughter, Erika (b. 1965), was managing Black Beach House just down the beach.

In 2013, a documentary titled The Galápagos Affair: Satan Came to Eden revived stories about Floreana, but did not answer any of the lingering questions. Today, Floreana is a quiet island having 150 residents; visitors can dine at “El Oasis de la Baronesa” (at the corner of Avenida 12 de Febrero and Margarita Wittmer Street) and visit the (misnamed) Mirador de la Baronesa. Floreana’s mysteries, described as being “as grim as any fiction from the pen of Edgar Allan Poe,” remain unsolved (Anonymous, 2019).

See also: Part II: Beebe, Charles William; Boats of Note; Hitler in Galápagos?; Towns; Wittmers
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Baltra and World War II

Baltra, also known as South Seymour, is a small (10.4 square miles), flat (highest point 207 feet above sea level), rocky island just north of Santa Cruz (Appendix 1). The centrally located island, which was not visited by Charles Darwin, is relatively young (0.7–1.5 million years old) and was formed by geologic uplift of underwater lava. Although it is inhabited by fewer than 100 military personnel (and no civilians), Baltra is famous because it houses the islands’ busiest and most popular airport.

After landing at Baltra, people take a bus to Itabaca Channel. There, many of the visitors board tour boats, while others cross on a ferry to Santa Cruz, where they take another bus or taxi to Puerto Ayora, the largest town in Galápagos. From there, most visitors then scatter to hotels or tour boats that take them to other islands in the archipelago. Until 1986, Baltra was the only airport in Galápagos, but today visitors can also fly from mainland Ecuador to San Cristóbal, and between Baltra and San Cristóbal to Isabela. The importance of Baltra’s airport, which is also known as the South Seymour Eco-Airport, can be traced to the military importance of the island during World War II.


Buying Galápagos

Soon after the onset of World War II, the United States opened a military base on Baltra. By 1943, the United States recognized the islands’ long-term strategic value and offered $10 million to lease Baltra and Santa Cruz for 99 years. Although a political revolution in Ecuador ended negotiations, on August 15, 1944, the U.S. Congress—citing the Monroe Doctrine—began discussing whether to try to buy Galápagos “to promote and protect the peace and security of the United States.” Senate Resolution 320 requested President Franklin Roosevelt to begin negotiations with Ecuador “with a view to obtaining the Galápagos Islands as permanent possessions of the United States.” The purchase never happened, and today Galápagos remains part of Ecuador.



THE UNITED STATES’ INTEREST IN GALÁPAGOS

The United States’ interest in Galápagos can be traced to 1899, when the U.S. minister in Ecuador, Archibald Sampson (1839–1921), suggested a 99-year lease (at $5,000 per year) of an island in Galápagos that would be used as a naval coaling station. Nothing came of the negotiations, but the United States remained interested in the islands. Four years later, Sampson suggested buying San Cristóbal outright for $2 million, and in 1911, the United States offered Ecuador $15 million for a 99-year lease of the islands, but negotiations again failed.

Despite having no formal agreements with Ecuador regarding the islands, the United States continued to covet the islands. The opening of the Panama Canal in August 1914 heightened the importance of Galápagos, for the islands’ strategic location 850 nautical miles southwest of the canal was ideal for protecting the canal and continent against attacks from the west. As Secretary of State Elihu Root (1845–1937) noted, Galápagos was positioned from whence the entire northwest coast of South America could be controlled.

In 1938, U.S. president Franklin Delano Roosevelt—aboard USS Houston—became the first U.S. president to visit Galápagos. That same year, the U.S. War Department again recommended that the United States buy the islands for use as a naval station and air base. In 1940, Roosevelt visited the Panama Canal, and Galápagos residents reported seeing German U-boats. By 1941, when Dutch and Australian ships sank near Galápagos amid sightings of Nazi boats, the United States had charted several sites for boats and submarines in Galápagos. The United States also established a depot in Balboa, Panama, to store supplies and materials for a seaplane base that would later be built on Baltra in Galápagos. This use of mobile units that could be assembled for shipment beyond the United States was later copied at least six times, earning them their informal name of “Galápagos Units.”

The start of World War II in 1939 heightened the military significance of Galápagos, and when Japan bombed Pearl Harbor on December 7, 1941, the islands became indispensable. Although Ecuador would not formally join the Allies until February 2, 1945, on December 11, 1941—just four days after Japan’s attack—Ecuador designated Galápagos and Salinas (on the Ecuadorian mainland) “for the establishment of such military bases as may be necessary” (U.S. Air Force, 1947). A few days later, 36 U.S. troops from the Panama Canal Zone were in Baltra to start building piers, storage tanks, two airstrips, and a refueling depot.

Baltra, which Time magazine called “the fantastically storied haven of pirates and more modern escapists,” was chosen for the base because it is flat, dry, and barren. Ecuador hoped that negotiations with the United States for Baltra would include sanctions against Peru (which had invaded Ecuador in 1941), but these sanctions were not part of the U.S. occupation. On the mainland, most Ecuadorians were more concerned about their country’s dispute with Peru than with World War II.

BUILDING THE BASE

On December 28, 1941, the United States approved plans for construction on Baltra, including housing and related buildings for 76 officers and 674 enlisted men (later expanded to accommodate thousands), a munitions dump, communication buildings, “minimal” laundry facilities, water storage and utility facilities, warehouses, a 252 foot × 102 foot pier, runways, and a clubhouse that was later named “World’s End.” The base also included tanks to store fuel (1,390,000 gallons of aviation fuel, 150,000 gallons of motor fuel, and 168,000 gallons of diesel oil) and 924,000 gallons of water. (Planners allocated 10 gallons of water per man per day, a 30-day supply of water in the base’s tanks, and 2.5 tons of ice for the base per day.) Engineers tried to drill wells, but the volcanic rock was too hard, so all of the base’s water had to be imported, initially on barges from Panama, and later (twice per week) on barges from San Cristóbal. (The water pipeline built by the U.S. military on San Cristóbal was used until the 1990s.) Water was sometimes scarce; soldiers bathed in salt water. However, the biggest logistical challenges for the construction and operation of the base involved getting supplies, not water, to Baltra. Virtually all of the materials, provisions, and civilian labor used to build and operate the airbase and its outposts were imported.

Although the U.S.-Ecuador Treaty of Occupation of South Seymour had not yet been formalized, plans for the “immediate” construction of the Baltra base were approved on January 8, 1942, after which troops from the U.S. Sixth Air Force began building the base a few days later. The work was more difficult than expected; for example, it took 50 sticks of dynamite to build a 10-foot-deep latrine. Later in January and February, more troops landed at Baltra to help with construction.

In February 1942, the U.S. military began building the base’s first runway by dynamiting a mile-long landing strip out of volcanic rock. The first U.S. military planes landed there in April, when the runway was still under construction. That runway, which was initially 150 feet wide and 5,000 feet long, was later enlarged to 300 feet × 8,000 feet. Construction of the runway was finished in July 1943. A second runway 200 feet × 6,250 feet (extended 2,000 feet in April 1943 to accommodate B-24 bombers) was used relatively little, and its maintenance ended in March 1945. (Another airstrip was planned for the northeast corner of Floreana, but plans for it were terminated in 1942.) During World War II, the runways at Baltra were the longest airstrips in South America. Today, visitors who fly to Baltra land on the (now refurbished) first runway built at the base.

By October 1943, the Baltra base was fully functioning and included 403 buildings and other structures on the once-barren island. There were also five air-warning stations in the archipelago: one on Baltra, three on Isabela, and one on Española. These outposts were each staffed by a few troops. One of these outposts on Isabela later became a prison and a famous Visitor Site in GNP (Wall of Tears; see below).

STAFFING THE BASE

The military initially planned on the Baltra base housing 1,350 officers and enlisted men, allocated as follows: 350 coastal artillery, 150 infantry, 100 overhead personnel, and 750 air corps. On April 18, 1942, the United States began planning to dispense these troops to Baltra as a heavy bombardment squadron, coast artillery battery, sea coast searchlight platoon, reinforced infantry company, and an air-base detachment. The first large group of these personnel—45 officers and 381 Air Corps men—arrived on Galápagos on May 9, 1942, and the base’s first commander was Colonel W. S. Gravely. Most soldiers at Baltra stayed 4–6 months.

The size of the Baltra garrison peaked in September 1943, when 2,474 officers and enlisted men (supplemented by 750 civilian workers from other islands and the mainland) were living on the island. Civilians lived in rent-free housing on the base and enjoyed free meals, free laundry, 5¢ movies, and a beer garden that was home to the base’s beer-drinking, bowlegged mascot, a goat named Billy Bender. Each resident was given a carton of cigarettes per week and two bottles of beer per night. After three months of work at the base, soldiers got two weeks of vacation, along with free transportation to and from Panama. The Baltra base was an economic boon for the residents of Santa Cruz, who worked at the base and sold fish, produce, and other items to the soldiers.

DAY-TO-DAY OPERATIONS

The 29th Bomb Squadron’s maritime patrols, each lasting 5–9 hours and covering about 1,000 miles, launched every day from Baltra. Plans were made for an attack, but that attack never came. Unlike today, in which tour boats gather tourists at Itabaca Channel between Baltra and Santa Cruz, military ships during World War II anchored in Aeolian Cove, an inlet on the western side of the island (just beyond the north end of the modern-day runway). Aeolian Cove was chosen because it included a deep anchorage in which refueling ships could be hidden and could service up to two squadrons of patrol bombers. The cove is also near the north end of the island’s abandoned, overgrown runway, which is visible on flights to and from Isabela.

The Army and Navy at Baltra shared a hospital and a few other facilities (e.g., a church and bowling alley), but otherwise their operations were largely separate. Mail arrived daily, and all messages into and out of the base were monitored. When off duty, soldiers often visited other islands (especially Floreana) and enjoyed fishing and the islands’ beautiful beaches. On the base, the soldiers adopted goats and land iguanas (some of the largest in Galápagos) as pets. When not enjoying movies, bowling, and a beer garden (claiming to house the longest bar in the world), soldiers could read the base’s mimeographed newspaper (Goat’s Whiskers, the first newspaper published in Galápagos) and take for-credit college courses. Time magazine, which described the Baltra base as “a beachhead on the Moon” (Woram, 2005), noted that the islands that had been a naturalist’s paradise became in war a sunset home for soldiers and sailors. The base had few amenities, and work was monotonous and lonely. This was obvious to President Roosevelt’s wife Eleanor, whose visit in 1944 prompted her to describe it as “one of the most discouraging spots in the world” (Roosevelt, 1944).

In early 1942, the Smithsonian Institution urged troops on Baltra to quickly protect the unique animals of Galápagos because if such measures were not put in place, the islands’ unique species would soon be exterminated. On May 20 of the same year, Baltra’s Commander Gravely ordered soldiers not to harm any animals or introduce any domestic animals that could prey on the native animals. However, many goats and cats continued to wander the island.

By the time the United States relinquished the Baltra base to Ecuador in 1946, the island’s land iguanas had disappeared. Fortunately, however, 70 of these iguanas had been moved to nearby North Seymour in 1932 by wealthy American industrialist G. Allan Hancock (1875–1965), who visited the islands repeatedly in the early 1930s. In 1980, several of these iguanas that had been taken to North Seymour were moved to the CDRS on Santa Cruz and became part of a breeding program. This program was successful, and in 1991 several iguanas from the research station were reintroduced on Baltra. By 2007, there were 420 land iguanas living on the island, and the breeding program was discontinued.

Baltra was known among soldiers as “The Rock” and “Beta Base.” (“Alpha Base” was Hawai‘i, and “Charlie Base” was Panama.) The base covered 6,329.4 acres, and Baltra was crisscrossed by 32 miles of asphalt roads, which was more than in all of mainland Ecuador. Although Ecuador did not charge for use of the land, the cost to the United States for the base (as of July 31, 1945) was $9,723,000.

CLOSING THE BASE

When World War II ended in 1945, there was no longer a need for a heavily staffed military base in Galápagos. By the end of 1945, only five units (95 officers and enlisted men) remained at Baltra. Near the same time, however, the U.S. Congress—citing the Monroe Doctrine—discussed obtaining Galápagos as permanent possessions of the United States. The Smithsonian Institution and the Pacific Science Board urged that the United States open a research station at the abandoned base, but nothing came of those discussions.

In April 1946, the United States promised that it would relinquish the Baltra base to Ecuador by July 1, 1946. A special detachment of 8 officers and 42 enlisted men (supplemented by some political prisoners provided by Ecuador) came to Galápagos to clean and prepare the base for its return to Ecuador. All of the islands’ domestic animals were gathered and killed, and many of the base’s small structures were bulldozed. However, the base’s buildings—including large warehouses and the “Rock-Si” Theater—were left intact. By war’s end, more than 10,000 men had passed through Baltra.

Closing the Baltra military base also involved the somber job of relocating the remains of soldiers who had died and been buried in Galápagos. During the U.S. occupation of Baltra, flight operations there were plagued by more than 30 accidents, including some fatal crash landings, forced landings, and planes lost at sea. For example, on April 15, 1943, a plane piloted by Lt. Norman W. Woodward “went missing on a flight out of the Galápagos … [it was] caught in violent updrafts from an active volcano on Isabela Island and was propelled to heights out of sight of his comrades. Never found” (Woram, 2019).

The worst accident happened on July 30, 1942, when an LB-30 piloted by Lt. William R. Ussery was lost while on patrol and crashed on Pinzón, an island just west of Baltra. Ussery and his 10-man crew died in the crash, which was not investigated on-site until October 30–31, 1943 (i.e., more than a year after the crash). (A week after Ussery’s crash, Lt. John F. Mast died when his P-40C also crashed on Pinzón.) According to a report dated November 3, 1943, the 14-man search party found human remains and only two “fairly intact bodies,” and detonated an unexploded 500-pound bomb; the crater created by this explosion was used to inter the remains of Ussery and his crew. Grave markers were placed in a semicircle at the crater, which was adorned with a rosary, a prayer book, and a cross made from a wrecked propeller and plane debris. When the United States was preparing to leave Galápagos, these soldiers’ remains were disinterred and reburied on June 7, 1946, in Panama’s Corozol American Cemetery, and then reinterred on May 11, 1948, at Chattanooga National Cemetery. Wreckage from the crashes was documented in March 1988, when GNP wardens were trying to eradicate rats from Pinzón, and again in May 2002. The latter visit included Victor Mendia, an Ecuadorian military veteran and Special Forces officer who, in 2020, was a popular GNP guide. The planes’ wreckage remains on Pinzón, which is off-limits to visitors.

AFTER THE WAR

When U.S. troops left Isabela in 1946, Ecuador’s president José María Velasco Ibarra established a penal colony at one of the three abandoned military outposts there to “re-educate” recalcitrant prisoners. Guards lived in the abandoned outpost’s wooden buildings, and prisoners lived in nearby tents. This prison became known as El Muro de las Lágrimas (The Wall of Tears). The site’s wall of lava blocks, which remains a monument to the prisoners’ suffering, is now a somber GNP Visitor Site.

After U.S. troops left Baltra, Ecuador maintained a small garrison of soldiers at the abandoned base. The postwar workers at Baltra included Galápagos pioneer Augusto “Gus” Angermeyer. Gus’s son, Teppy, who was born on November 17, 1947, was the first registered birth on Baltra. Teppy was named for Gus’ friend Warren Teppy, who was the chief medic at Baltra’s hospital.

Soon after the Baltra air base closed, residents in Galápagos were each given one of the base’s buildings, which was dismantled and moved to the homeowners’ islands. Floreana pioneers Heinz and Margret Wittmer chose the base’s post office, which was rebuilt on Floreana. Several of these buildings, made of “Baltra pine,” remain visible today on Santa Cruz, Floreana, San Cristóbal, and Isabela. Although most U.S. servicemen did not enjoy their time at Baltra, a few who had served there later returned to live in Galápagos. The most famous of these men was Roy Sudbury, who moved to Isabela’s Punta Essex in 1958 and lived alone there until his death.

The first commercial flight to Baltra was in 1963, and unscheduled flights continued for several years. In 1969, the same year that Ecuador’s military resurfaced one of the two runways at Baltra, the first regularly scheduled commercial flights from the mainland began. The makeshift airport consisted of a few tin-roofed, open-air buildings, and goats often wandered onto the runway. Today, the airports at Baltra and San Cristóbal are national airports; all flights to these airports are from Quito and Guayaquil on the mainland. Although most commercial flights go to Baltra, most military flights go to San Cristóbal, the capital of the islands. The airport at Isabela hosts only interisland flights.

BALTRA TODAY

The Baltra airport is busy, and a small, nearby military base (which is closed to visitors) is staffed by fewer than 100 soldiers. There are no public accommodations or GNP Visitor Sites on Baltra, but popular Mosquera and North Seymour are nearby. The dominant plants on Baltra are salt bush, prickly pear, and palo santo. Feral cats, the last of the invasive mammals on Baltra, were eradicated in 2003.

Divers around Baltra often find desks, tables, and other artifacts dumped into the ocean when the military base was closing. In 2010, fishermen discovered a dozen bombs on Bartolomé, presumably buried there by U.S. servicemen.

In 2012, Ecuador began building a new $24 million Eco-Airport at the site of the military base and earlier airport. Because Baltra has no fresh water, the airport and its 1.5-acre terminal (made primarily of recycled steel pipes from oil wells in the Amazon) has a water desalination plant, a recycling plant for wastewater from sinks for flushing toilets, a system for collecting rainwater, and washroom facilities that use little water. The new airport was the first in the world fueled entirely by solar and wind power.

See also: Part II: Baltra Pine; Boats of Note; Land Iguanas; Roosevelt, Franklin Delano; Wall of Tears
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Giant Tortoises: The Galápagos of Galápagos

The most famous animals in Galápagos are the giant tortoises. Indeed, “galápago”—an old Spanish word meaning “tortoise”—is the namesake and a symbol of the Galápagos Islands. These reptiles are unmistakable; for example, when Fray Tomás de Berlanga (1487–1551) discovered Galápagos in 1535, he described tortoises that could carry people. Almost two centuries later, Charles Darwin was fascinated by the islands’ giant tortoises, noting that some were so large that it required six or eight men to lift them off the ground.
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Giant tortoises (Chelonoidis spp.) are the most iconic animals in Galápagos. Everyone who visits the islands sees these magnificent, lumbering reptiles, either in the wild or at breeding centers. (Courtesy of Randy Moore)

Tortoises got to Galápagos from South America 2–3 million years ago by floating—either atop mats of vegetation or on their own—on the currents that go to the islands. Tortoises are well suited for such a difficult journey, for they are buoyant, have long necks to keep their heads above water, and can go without food and fresh water for long periods. After arriving in Galápagos, they first colonized the eastern islands of San Cristóbal and Española and, later, several other islands.

The shells (carapaces) of Galápagos tortoises have two basic shapes: saddlebacked and domed.

Saddlebacked tortoises live on the low, dry islands such as Española and Pinzón, which host tall Opuntia. These tortoises have an upward-pointing notch above the tortoises’ neck that enables the tortoises to extend their heads higher (e.g., to reach higher vegetation).

Domed tortoises, which live on higher, wetter islands (e.g., Santa Cruz, Isabela) having abundant, low-lying vegetation, are larger than saddlebacked tortoises. The fronts of shells of these tortoises do not have an upward-pointing notch.

Adult males are about 3.3 feet long, and females range from 2.5 to 3.0 feet long. The largest Galápagos tortoise ever recorded weighed more than 800 pounds and was 6.1 feet long.

Most Galápagos tortoises live in deciduous forests, humid grasslands, and dry grasslands. They’re not picky about what they eat; studies show that Galápagos tortoises eat fruits and leaves of dozens of more than 60 different species of plants, including several invasive species (e.g., blackberry, guava). Tortoises spend about 16 hours per day resting or foraging. Adults can eat more than 130 pounds of food per day, so they spend most of their waking hours chewing. When tortoises eat fruit, they disperse seeds. A single pile of tortoise scat can contain more than 5,000 seeds, which are often deposited several miles from the parent plant.

When it is hot, tortoises seek shade or wallow in ponds. If food or water is scarce, Galápagos tortoises often rest and sleep for days at a time. Adult Galápagos tortoises walk at speeds of about 0.2 miles per hour and can travel more than 1,500 feet per day. Galápagos tortoises can live for more than 120 years.

Some finches eat ticks that parasitize Galápagos tortoises. The finches advertise their availability by dancing in front of the tortoise, after which the tortoise extends its neck to give the finches better access to the ticks. The finches benefit by getting a nutritious meal, and the tortoises rid themselves of pests.

MATING AND REPRODUCTION

Tortoises reach sexual maturity at about age 20. They mate year-round, but most mating occurs between February and April. When adult males confront each other, they face each other as they stand, agonistically open their mouths, bite, push, and stretch their necks as high as possible. The male raising his head highest “wins,” and the other concedes mating rights to the taller male. Males mount females from behind. The only known vocalizations by Galápagos tortoises are the grunting sounds made by copulating males; female tortoises make no sounds. The hissing that tortoises make when threatened is not a vocalization, but instead results from air exiting their lungs.

During the cool season (June to November), female tortoises migrate to nesting areas in arid regions to lay their eggs. Over several hours, females dig a hole about 30 centimeters deep with their hind feet, into which they drop several leathery, billiard-ball-sized eggs, each of which weighs 3.0 to 5.5 ounces. Females produce 1–4 clutches per nesting season; domed tortoises drop an average of 10 eggs per clutch, and saddleback tortoises drop an average of 5 eggs per clutch. After using her hind feet to cover the nest with sand (and never looking at her eggs), she then urinates on the nest, tamps down the sand by laying on the nest, and then leaves, never to return. When the eggs hatch 95–185 days later (depending on when the eggs were laid), the hatchlings each weigh about 1.8 ounces and are about 2.4 inches long.

Hatchlings stay in the nest for several days, after which they emerge from a small opening. Many are eaten by owls, rats, hawks, cats, and other animals. After they are about five years old (i.e., are about 12 inches in diameter), they can withstand attacks by feral rats, pigs, and dogs.

EXPLOITATION

By the 16th century, there were about 250,000 giant tortoises in Galápagos—so many that pirate William Dampier (1697) later claimed that “five or six hundred men can live off them for several months, with no other food.” For pirates and whalers, the tortoises were excellent sources of fresh meat, both on the islands and after being stored on boats. As U.S. Navy captain David Porter (1780–1843) noted, “after once tasting the Galapagos tortoises, every other animal food fell off greatly in our estimation.… The meat of this animal is the easiest of digestion, and a quantity of it, exceeding that of any other food, can be eaten without experiencing the slightest of inconvenience” (Porter, 1815). Dampier described the tortoises as “the largest land turtle that I ever saw,” adding that some “are extraordinarily big, fat and so delicious that no chicken tastes so flavorful” (Dampier, 1697). Charles Darwin was less enthusiastic about the meat, writing that breast meat “is very good; and the young tortoises make excellent soup; but otherwise the meat to my taste is indifferent” (Darwin, 1839). After leaving Galápagos, Darwin and his shipmates ate the 30 adult tortoises that they took from Floreana, and threw their shells overboard.
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For centuries, pirates, whalers, and others killed thousands of Galápagos tortoises for food and oil. This photo from 1901 shows the shells of slaughtered tortoises on Isabela’s Volcán Sierra Negra. (Library of Congress)

In 1925, American zoologist Charles Townsend (1859–1944) studied captains’ logbooks from whaling ships and concluded that two centuries of exploitation had removed more than 150,000 tortoises from Galápagos. The numbers were staggering; for example, the Isabela and the Hesper took 550 tortoises from Española in just 10 days in 1831; the Uncas took 416 from Santiago, and the Moss took 350 more from Floreana, in 1834; and the Omega took 240 from San Cristóbal in 1837.

People in Galápagos often ate tortoise soup, and on the mainland, they used tortoise oil to light the lamps of Quito. (A 40-pound tortoise provided about two quarts of oil.) Townsend also recognized how invasive species were killing the islands’ tortoises; rats, ants, and pigs were eating tortoise eggs and hatchlings, and herds of goats ate tortoises’ food and destroyed their habitats. Townsend (1925) concluded that “the only remaining hope for the race is the establishment of survivors elsewhere.” Three years later, the New York Zoological Society—acting on Townsend’s conclusion—began transferring 180 tortoises from Galápagos to sites in the United States, Bermuda, Panama, and Australia. Almost 50 years later, one of those tortoises—“Super Diego,” who had been given to the San Diego Zoo—helped save the Española tortoises (see below).

MEET THE GALÁPAGOS TORTOISES

The first systematic survey of Galápagos tortoises was done in 1875 by zoologist Albert Günther (1830–1914) of the British Museum. That study was incomplete, however, and most biologists today recognize 12 extant species of Galápagos tortoises. These tortoises live on the largest islands (e.g., Española, Pinzón, San Cristóbal, Santa Cruz, and Santiago) and around the five major volcanoes on Isabela Island (i.e., Wolf, Darwin, Alcedo, Sierra Negra, and Cerro Azul), each of which was once a separate island. Two species live on Santa Cruz.

Two species of Galápagos tortoises (Floreana and Pinta) are extinct because of human exploitation and invasive species. Biologists have also described species from Santa Fé and Rábida, but evidence for their existence is scant and questionable. The purported Santa Fé species was described from bone fragments (but no shell) and other artifacts (e.g., eggs, dung), all of which are now considered artificial introductions. Similarly, the purported Rábida species was described from a specimen collected in 1905, but subsequently lost. Moreover, captains’ logs of whaling boats do not mention any giant tortoises on Rábida, prompting most herpetologists to consider the Rábida species an artificial introduction.


Albert Günther

Albert Karl Günther (1830–1914) was a German-born British zoologist who, while Keeper of Zoology for the British Museum, described the Pinta tortoise. He named the tortoise Chelonoides abingdonii in honor of it being found on Abingdon (now Pinta) Island. Günther later described several other species from Galápagos, which he assigned to different islands. Günther worked for Darwin’s nemesis Richard Owen but was indifferent to evolution, and even considered the Galápagos tortoises to be “living fossils” that supported creationism. Günther, who helped popularize tortoises in museums throughout the world, believed that Galápagos tortoises would soon be extinct, and urged collectors to visit Galápagos while the tortoises were still there. In 1874, Günther tried to create a preserve to protect the Seychelles’ Aldabra tortoises from extinction. Darwin signed his petition, but today the tortoises remain a vulnerable species. Lonesome George, the last surviving Pinta tortoise, died in 2012. Günther, who named more than 340 species of reptiles, died at Kew Gardens on February 1, 1914.



All Galápagos giant tortoises belong to the genus Chelonoidis, a word derived from the Greek word chelone, meaning “tortoise.” The specific epithets usually refer to where they are/were found, or by whom they were collected; for example, abingdonii of C. abingdonii (Pinta giant tortoise) refers to Abingdon Island, an earlier name for Pinta, and becki of C. becki (Wolf Volcano giant tortoise) honors American collector Rollo Beck (1870–1950), who collected specimens in Galápagos in 1897–1898 (and again in 1905–1906).

Pinta Giant Tortoise (Chelonoidis abingdonii)

The Pinta giant tortoise was a saddleback tortoise common before the 1850s but rare thereafter. Pinta’s last-known tortoise, “Lonesome George,” died in captivity on June 24, 2012, at CDRS on Santa Cruz, where he spent the last four decades of his life. George’s preserved body is now displayed at CDRS. In 2012, tortoises with genes from C. abingdonii were found on northern Isabela near Banks Bay, where whalers often threw unwanted tortoises overboard. And in January 2020, park officials found a young female tortoise at Isabela’s Wolf Volcano with a partial genetic ancestry of the Pinta giant tortoise. (That tortoise, along with 30 other tortoises with a partial lineage of the Floreana giant tortoise, were moved to CDRS on Santa Cruz.) These discoveries suggest that a Pinta tortoise may be among the 2,000 tortoises on Isabela. Since 2010, tens of sterile, hybrid adult tortoises have been released on Pinta to help restore the island’s vegetation. Conservation status: Extinct

Floreana Giant Tortoise (Chelonoidis niger)

These saddleback tortoises were the only species of giant tortoise known to live on Floreana. There were once an estimated 8,000 of them on the island, but Charles Darwin did not see any live tortoises when he visited Floreana in 1835. (He did, however, see them on San Cristóbal and Santiago.) By the 1850s, all of Floreana’s tortoises had succumbed to pirates, whalers, invasive species, and hungry settlers. In November 2015, 19 tortoises with partial Floreana ancestry from Isabela’s Wolf Volcano were transferred to the breeding center on Santa Cruz, where the first eggs hatched in 2018. Conservation status: Extinct

Santa Cruz Giant Tortoise (Chelonoidis porteri)

These domed tortoises are the only naturally occurring giant tortoises on western Santa Cruz, where only about 3,500 of the original 35,000 individuals remain. Visitors see these tortoises in the wild at El Chato Reserve, Rancho Manzanillo, and Rancho Primicias in the highlands of Santa Cruz. Conservation status: Critically Endangered

Don Fausto’s Giant Tortoise (Chelonoidis donfaustoi)

This species, which is also called the Eastern Santa Cruz giant tortoise, was identified in 2015 and is the only species of giant tortoise known to live around Cerro Fatal on eastern Santa Cruz. More than 95% of the original population of these domed tortoises is gone, and about 500 individuals remain. (The species epithet honors longtime CDRS employee Fausto Llerena, who is known to his friends as “Don Fausto.”) In 2019, approximately 564 of these tortoises were living on less than 15 square miles of eastern Santa Cruz.

Invasive pigs, rats, and fire ants continue to kill many of the eggs and hatchlings of these tortoises. The best place to see Don Fausto’s giant tortoises in the wild is at the Cerro Mesa Ecological Reserve in the highlands of Santa Cruz. Conservation status: Critically Endangered

Fernandina Giant Tortoise (Chelonoidis phantasticus)

Until recently, these saddleback tortoises were known only by specimen #8101 collected in 1906 by CAS. However, in February 2019, a crew at Fernandina with the Galápagos Tortoise Restoration Initiative found a 1.8-foot-long female, who was transferred to the tortoise breeding center on Santa Cruz. (This female may have been alive when CAS visited Fernandina in 1906.) More searches of Fernandina are planned, but more than 60% of the island is covered by a‘a lava that is hard to cross. Conservation status: Critically Endangered

San Cristóbal Giant Tortoise (Chelonoidis chathamensis)

This moderately saddlebacked tortoise is relatively common on San Cristóbal, despite more than 85% of its population having disappeared in the last 200 years. The original population of about 20,000 individuals had dropped to only about 600 in the 1970s, but now more than 6,600 tortoises live on the island. Visitors can see San Cristóbal giant tortoises in the wild at the Jacinto Gordillo Tortoise Breeding Center on San Cristobal. Conservation status: Endangered

Española Giant Tortoise (Chelonoidis hoodensis)

These saddleback tortoises, which often eat pads of prickly pear, are the only species of giant tortoise on Española. By the mid-1960s, the original population of 2,400 tortoises had been reduced to 14 (12 females and 2 males) individuals, all of which were brought to the breeding center on Santa Cruz. In 1976, these tortoises were joined by another Española male tortoise that had been given to the San Diego Zoo in 1928. Before the Española tortoise breeding program ended in 2020 (see below), that tortoise from San Diego—appropriately named “Super Diego”—had fathered 40% of the 2,000 tortoises that were repatriated to Española. (These tortoises survived there because goats had been eradicated on Española in 1978.) Although the loud, aggressive Super Diego had become a celebrity at the breeding center, another quieter, less aggressive, and less famous male named “E5” fathered the other 60% of the repatriated tortoises. (A third male, named “E3,” fathered virtually none of the repatriated tortoises.) Today, most of the repatriated tortoises remain alive on Española. Conservation status: Critically Endangered

To help restore the natural ecosystems on Santa Fé, GNPD has introduced more than 540 Española tortoises on Santa Fé since 2015. As of 2019, more than 95% of these tortoises were still alive. The tortoises are sometimes visible at Punta Suárez and Gardner Bay.

Pinzón Giant Tortoise (Chelonoidis duncanensis)

This saddleback tortoise is the only species of giant tortoise to occur naturally on Pinzón. The CAS took 86 tortoises from Pinzón in 1905–1906, and by the early 1960s, black rats—which were eating all of the tortoises’ eggs and hatchlings—had reduced the population to fewer than 200 tortoises on the island. (Adults can fend off rats, but juveniles cannot, and not a single juvenile had survived for more than 70 years.) In late 2012, GNPD began spreading rat poison on Pinzón, and the island was declared rodent free in 2014. Today, there are more than 1,000 Pinzón giant tortoises on Pinzón. However, tourists will not see them, for Pinzón is off-limits to tourists. Conservation status: Vulnerable

Santiago Giant Tortoise (Chelonoidis darwini)

These tortoises, which have shells intermediate in shape between saddleback and domed species, are the only tortoises known to live naturally on Santiago. More than 90% of the original population has been taken or killed in the past 200 years, primarily by whalers. (In 1835, Charles Darwin ate these tortoises, which he described as “delicious in soup.”) There are now about 1,700 Santiago giant tortoises on Santiago. Conservation status: Critically Endangered

Wolf Volcano Giant Tortoise (Chelonoidis becki)

This saddleback tortoise is the only species known to live naturally at Wolf Volcano on northern Isabela. Some of the 11,000 tortoises there have genes of C. abingdonii and C. niger. The area where these tortoises live is off-limits to tourists. Conservation status: Vulnerable

Cerro Azul Giant Tortoise (Chelonoidis vicina)

These domed tortoises live only around Cerro Azul on southwestern Isabela. More than 80% of the original 18,000 tortoises are gone, and predation by introduced species continues. The remaining 2,700 of these tortoises live in four populations. Cerro Azul is inaccessible to tourists. Conservation status: Endangered

Alcedo Giant Tortoise (Chelonoidis vandenburghi)

These domed tortoises live only at Alcedo Volcano on central Isabela. Although these tortoises were probably not harvested by whalers because of the volcano’s inaccessibility, only about 6,300 of the original 38,000 tortoises remain. The best place to see Alcedo giant tortoises is at Urbina Bay, which is near the base of Alcedo Volcano. Conservation status: Vulnerable

Darwin Volcano Giant Tortoise (Chelonoidis microphyes)

These domed tortoises are the only naturally occurring tortoises living on the slopes of Darwin Volcano on northern Isabela. More than 80% of the original population is gone, but about 2,000 tortoises remain. Darwin Volcano giant tortoises are sometimes seen at Tagus Cove, a popular Visitor Site at the base of Darwin Volcano. Conservation status: Endangered

Sierra Negra Giant Tortoise (Chelonoidis guntheri)

This is the only species of tortoise known to live naturally around Sierra Negra Volcano. Unlike other species of tortoises on Isabela, some of these tortoises have flattened shells (“aplastadas”). Sierra Negra giant tortoises closely resemble those from Cerro Azul (i.e., C. vicina). There were more than 70,000 tortoises at Sierra Negra in the 1960s, but today there are only about 800 adults left, which continue to be killed by invasive animals and (occasionally) by residents for food. The best place to see these tortoises is near the rim of Sierra Negra and along the trail to the Wall of Tears. Conservation status: Critically Endangered

CAPTIVE BREEDING PROGRAMS

Captive breeding of Galápagos tortoises began in 1965 to save tortoises on Pinzón Island. Since 1970, tortoises produced by this program have been returned to Pinzón (e.g., in November 2019, 93 such tortoises were returned to the island). Today, GNPD’s breeding program for Galápagos giant tortoises continues at the Fausto Llerena Tortoise Breeding Center at Santa Cruz. In 2018, that center housed 1,049 tortoises and had repatriated 5,456 tortoises to other islands.

In 1995, a fire on southern Isabela prompted CDRS to open the Arnaldo Tupiza Tortoise Breeding Center on Isabela. The center honors Arnaldo Tupiza, who had worked for CDF for 25 years and was killed in a traffic accident on Isabela. (He had earlier been taken hostage by prisoners at one of Isabela’s penal colonies.) In 2018, the Arnaldo Tupiza Tortoise Breeding Center housed 704 tortoises and had repatriated 2,293 tortoises to the Sierra Negra and Cerro Azul volcanoes.

What is now known as the Jacinto Gordillo Tortoise Breeding Center (formerly the La Galapaguera de Cerro Colorado) opened in 2002 on San Cristóbal to help restore that island’s tortoises. For example, in May 2019, 30 juvenile San Cristóbal tortoises raised at the center were repatriated to northeastern parts of the island. This breeding center, which is about 22 miles east of Puerto Baquerizo Moreno, is one of the few places where the endemic Galápagos rock-purslane (Calandrina galapagosa) grows. This small shrub is critically Endangered.

Captive breeding of Española tortoises began in late 1970 at CDRS. Goats were eradicated on Española in 1978, and the island’s ecosystems began to recover. In January 2020, after decades in which captive-bred Española tortoises were returned to the island, a survey documented the health of Española’s habitat and tortoise population. GNPD officials concluded that the Española tortoise breeding program had accomplished the objectives for which it was created. The 40-year-old program ended, and on June 15, 2020, the original 15 giant tortoises were returned to Española. After being away for 80 years, “Super Diego” returned to Española.

Captive breeding has helped restore threatened populations of tortoises on nine islands in Galápagos. Thanks to these breeding programs, the removal of invasive species from some islands, and less predation of tortoises by humans, the populations of Galápagos tortoises are recovering. In 2020, there were about 25,000 giant tortoises in Galápagos.

See also: Part II: Lonesome George; Pirates and Whalers; Part III: Documents 2, 9
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Darwin’s Finches

“Darwin’s finches” comprise a famous group of approximately 15 species of small, dull-colored birds that vary most conspicuously in the shape and size of their beaks. These ecologically diverse birds, also known as “Galápagos finches,” weigh 0.3–1.4 ounces and are 4–8 inches long. They are not closely related to true finches (e.g., canaries, crossbills, and linnets), but instead are tanagers (Thraupidae, less than 400 species), a group of small, seed-eating, American songbirds in the Caribbean and Central and South America. That is, Galápagos “finches” are not finches at all, but instead are tanagers that became finch-like in appearance after arriving in the archipelago.

Beaks of finches in Galápagos are adapted for specialized feeding. All species of “Darwin’s finches” eat on the ground and in vegetation, but—as their names suggest—ground finches spend much more time on the ground than do tree finches. Finches produce small, domed nests with a small hole in the side for passage. They incubate their eggs for about 12 days, and chicks leave the nest about two weeks after hatching. In general, larger finches have blunter and larger beaks than smaller finches, and there is a strong correlation between beak size and the maximum size and hardness of the seeds that the birds can crack open and eat. For example, the small warbler finch (weight 0.3 ounces) eats insects and nectar, while the large ground finch (weight 1.0 ounce) eats large, hard seeds.

In general, finches choose mates based on morphological traits (e.g., beaks) and songs; male finches sing songs that are almost identical to those they learned from their fathers, and female finches choose mates that sing like the female’s fathers. However, sometimes mistakes occur; for example, when some cactus finch males on Daphne Major sang songs of medium ground finches, they mated with medium ground finch females, indicating that song variation may be important for hybridization in these birds.

Darwin’s finches are an excellent, well-studied example of adaptive radiation, which is the evolution from a common ancestor of several species that occupy different ecological niches. Except for the Cocos finch (Pinaroloxias inornata), which lives on Cocos Island (a seasonless, 9.2-square-mile island approximately 440 miles northeast of Galápagos), all of Darwin’s finches live only in Galápagos. The bird most closely related to Darwin’s finches is probably the tanager Tiaris, a dull-colored grassquit from South America and the Caribbean. Of the 23 endemic species of land birds in Galápagos, 14 are finches. They are sometimes not easy to distinguish; as David Lack (1947) noted, “[Some] individuals are so intermediate in appearance that they cannot be safely identified.… In no other birds are the differences between species so ill-defined.”

[image: ]

In the second edition of his Journal of Researches (1845), Charles Darwin included—at his own expense—sketches of the heads of four Galápagos finches. Those images were part of this 50-pence “Darwin Ornithology” postage stamp issued by Great Britain on February 12, 2009, to commemorate the 200th anniversary of Darwin’s birth. Upper left: large ground finch; upper right: medium ground finch; lower left: small tree finch; lower right: green warbler finch. (Courtesy of Randy Moore)

Meet Darwin’s finches:

Genus Camarhynchus, which are generally restricted to larger and higher islands, are more olive green than brown and have no colored streaks. These finches usually breed at medium elevations in transitional and moist forests, but they can also live in dry forests. For example, the large tree finch (C. psittacula) lives on Marchena, which has only arid zone vegetation.

Large tree finches (C. psittacula) are the largest and heaviest (average weight 0.6 ounces) of the three species of tree finches. These birds have a deep, parrot-like bill and eat mostly invertebrates, but they can also eat fruit, especially during the dry season. Large tree finches are abundant on Isabela, Santa Cruz, Santa Fé, Fernandina, Santiago, Floreana, Marchena, and Pinta; they had lived earlier on Pinzón and Rábida, but they are gone from those islands now. Finches with strong beaks, such as the large tree finch, do not drink nectar or crack eggs; instead, they peel back the bark of trees and eat the arthropods living below.

Medium tree finches (C. pauper), which were first collected in 1888, weigh slightly less (average weight 0.5 ounces) than the large tree finch. Medium tree finches, which have beaks intermediate in size between the large and small tree finch, live only in the highlands (more than 800 feet above sea level) of Floreana and are critically endangered. Their small range is due to the loss of their habitat to agriculture and to their many predators, including the Galápagos short-eared owl, rats, cats, and mice. In 2016, about 2,500 male tree finches were alive, a reduction in size of 52% since 2004. Much of this mortality of medium tree finches has been caused by the introduced parasitic fly Philornis downsi.

Small tree finches (C. parvulus) are smaller (average weight 0.5 ounces) than other tree finches. These birds have short, stubby, rounded bills and forage primarily on seeds, fruit, and insects. Female small tree finches prefer older (darker-colored) males, who produce more-concealed nests that experience less predation than the more conspicuous nests built by younger (lighter-colored) males. Small tree finches are among the most common of Darwin’s finches.

Woodpecker finches (C. pallidus), which are sometimes separated in Cactospiza, are famous for using twigs, cactus spines, and leaf petioles to pry otherwise inaccessible insects from cavities in dead branches of trees in arid zone woodlands. These birds, which use tools to get about half of their prey, are relatively large (average weight 0.7 ounces) and are distributed widely in Galápagos, from sea level to high elevations. Woodpecker finches, which were first collected in 1868, have no black coloration and are among the most distinctive of the Galápagos finches. The use of tools by woodpecker finches was documented in 1919. After using the twig to stab or lever the prey into the reach of its beak, the bird sometimes tucks the tool under its foot for future use. The invasive fly Philornis downsi is significantly reducing the populations of woodpecker finches on Santa Cruz.

Mangrove finches (C. heliobates) resemble the more common woodpecker finch, but do not use tools. Mangrove finches are relatively large (average weight 0.6 ounces) and eat insects, spiders, and vegetation; they also feed on red mangrove buds, and they nest in the outer branches of black mangrove trees. They breed from January to May, after which females lay a clutch of two eggs. Populations of these birds have been damaged by black rats, which killed almost 70% of offspring before the application of rat poison in 2007–2008 (and 2–4 times per year ever since) reduced predation by rats to 30%. Since 2011, Philornis has caused many nesting failures, and many of the surviving offspring are killed by wasps and cats. As a result, mangrove finches—which were first collected in 1899—are critically endangered and are the rarest of Darwin’s finches. The remaining 150 individuals live at Isabela’s Playa Tortuga Negra and Caleta Black, which have a combined area of only 75 acres (about 0.12 square miles).

Genus Certhidea, which are warblers that lack black coloration, are greenish-grey and lack streaks. Adult males and females look alike and are often confused with small tree finches. Warbler finches in Galápagos eat spiders, small insects, and nectar, and are the smallest (average weight 0.3 ounces) of Darwin’s finches. Warbler finches live on every major island in Galápagos.

Green warbler finches (C. olivacea) are one of the few Darwin’s finches that were first collected by Charles Darwin. Darwin thought they were “wrens,” but ornithologist John Gould later informed him that they are finches. Green warbler finches are widespread in Galápagos and are especially abundant on Santiago, Rábida, Pinzón, Isabela, Fernandina, and Santa Cruz. Many green warbler finches, which are thought to be the first lineage to split from the ancestral finches in Galápagos, have been killed by P. downsi.

Gray warbler finches (C. fusca), like green warbler finches, are small. These birds, which usually live in shrublands, are abundant on Pinta, Marchena, Darwin, Wolf, Genovesa, Santa Fé, Española, San Cristóbal, and Floreana.

Genus Geospiza (Greek geo = ground, and spiza = finch) was described by ornithologist John Gould as “confined to the islands of the Galápagos Archipelago. It is very numerous, both in individuals and in species, so that it forms the most striking feature in [the islands’] ornithology” (Gould, 1841). Members of Geospiza usually live in arid and transitional zones. These birds, which are not restricted to large islands, are among the most variable of Darwin’s finches. Adult males are black, and females are brown and streaked. As their name suggests, ground finches usually feed on the ground, where they eat seeds, insects, and fruits of prickly pear cactus (Opuntia). Ground finches, which include some of the largest finches in Galápagos (average weight 0.7 ounces, average length 6 inches), have diverse beaks and songs, which they use to attract mates. Most males sing the same song (for life, which averages about 15 years) as their father.

Large cactus ground finches (G. conirostris), which are also known as Española cactus finches, are distinguished by their laterally flattened bill, which enables the birds to eat insects, seeds, and various parts of Opuntia. These birds are restricted to Darwin, Wolf, and Genovesa in the northeast, and to Española and its satellites in the southeast part of Galápagos. Biparental care of nestlings is probably required in this species, because when one parent dies or leaves during the nestling stage, the young are abandoned and die. This requirement for biparental care helps explain why only about 5% of large cactus finches are raised by a male that is not their biological father. (In some other populations of birds, rates of nonpaternity can be as high as 40%.) Española cactus finches, which may comprise two species, were first collected in 1888.

Common cactus finches (G. scandens), also called cactus ground finches, are also widespread in Galápagos. They live on all of the archipelago’s islands except Fernandina, Española, Genovesa, Darwin, and Wolf, most of which are inhabited by their close relative, the Española cactus finch. These birds (average weight 0.7 ounces) have long, narrow, downturned beaks and live in arid zones, woodlands, and dry scrubland. The common cactus finch feeds exclusively on prickly pear (Opuntia) cactus only when other types of food are rare.

Sharp-beaked ground finches (G. difficilis) are variable; for example, on Pinta and Fernandina, adult males weigh about 0.7 ounces, on Genovesa they weigh about 0.4 ounces, and on Darwin and Santiago they weigh about 0.9 ounces. On high islands such as Santiago, Fernandina, and Pinta, these birds have relatively blunt beaks that they use to eat arthropods, fruits, and seeds. On the low island of Genovesa, however, the beaks of sharp-beaked finches are smaller and their diets include more small seeds, nectar, and pollen of plants such as Opuntia. On Wolf and Darwin Islands, sharp-beaked ground finches use their long beaks to peck at the tail and wing feathers of birds such as Nazca boobies; after this pecking draws blood, the finches drink the blood. Sharp-beaked ground finches also use rocks to crack the eggs of seabirds and drink the eggs’ contents. Sharp-beaked ground finches have been reported on Isabela, Floreana, and San Cristóbal, but may now be gone from these islands. Recent genetic studies suggest that G. difficilis, which was first collected by Robert FitzRoy and Charles Darwin in 1835 and first described in 1868, may comprise three species.

Vampire finches (G. difficilis septentrionalis), which comprise a subspecies of the sharp-beaked ground finch, are endemic to Wolf and Darwin Islands. These birds eat eggs and nectar of prickly pear cacti; they also occasionally wound Nazca and blue-footed boobies and drink their blood. (The pecking that produces these wounds is seldom resisted by the host birds, and may have evolved as an adaptation associated with the finches removing parasites from the host birds.) Vampire finches have different songs and calls; for example, on Darwin Island their songs include buzzes, whereas on Wolf Island their songs rise and fall.

Small ground finches (G. fuliginosa) are the smallest of the ground finches, with an average weight of 0.4 ounces and an average length of 4.3 inches. Their sharp, pointed beaks (0.4 inches long × 0.3 inches wide) are also the smallest of the ground finches. These birds, many of which have been killed by Philornis larvae, live in shrublands, woodlands, and other habitats, where they eat seeds, flowers, occasional insects, and parasites on marine iguanas, land iguanas, and Galápagos tortoises. Small ground finches, which hybridize with medium ground finches, are found on all islands in Galápagos except Genovesa, Darwin, and Wolf.

Medium ground finches (G. fortis) are widespread in Galápagos, occurring in the dry forests and shrublands of at least 11 islands: Daphne Major, Baltra, Isabela, Seymour, San Cristóbal, Santa Fé, Floreana, Fernandina, Pinzón, Santa Cruz, and Santiago. These birds, which are almost indistinguishable from large ground finches, primarily eat seeds, but their diets also include flowers, buds, and leaves. Medium ground finches, along with sharp-beaked ground finches and small ground finches, remove ticks from land iguanas, marine iguanas, and tortoises. As their name suggests, they have an average weight (0.6 ounces) and length (2.8 inches) intermediate between those of small and large ground finches. Their beaks are relatively diverse, and males have shorter, rounder wings that enable agility for sexual displays. Populations of medium ground finches have been damaged by avian poxvirus (Poxvirus avium) and Philornis downsi, which lays eggs in the birds’ nests and nostrils, after which the larvae eat and usually kill the chicks. The 1.07-kilobase (coding for 16,286 proteins) genome of the medium ground finch was the first of 100 vertebrate genomes to be sequenced by the BGI-Genome 10K collaboration, and the genomic sequence of the bird was made public in 2012. There are about 260,000 medium ground finches on Santa Cruz, and more than 500,000 throughout the islands.

Large ground finches (G. magnirostris) are the largest finch; their average weight is 1.1 ounces, and their beaks (0.6 inches long × 0.6 inches wide) are the largest among the finches. These large beaks enable large ground finches to eat bigger and harder seeds, such as those of the puncture vine (Tribulus cistoides). They usually live in the arid zones of islands and are widespread in Galápagos except for the southeastern islands of Floreana, Española, San Cristobal, and Santa Fé. In 1982, Great Britain’s Royal Mail issued a 26-pence postage stamp featuring the head of a large ground finch, a warbler finch, and a portrait of an old Charles Darwin. Critics noted that a more appropriate stamp would have featured a young Darwin and domestic pigeons, which he studied far more than Galápagos finches.

Genus Platyspiza includes only one member: the vegetarian finch.

Vegetarian finches (P. crassirostris) are one of the largest of Darwin’s finches; they average 6.3 inches long and weigh 1.0 to 1.4 ounces. These birds are primarily vegetarian; they eat nectar, leaves, pollen, seeds, and buds as they use their broad, stout beaks to rip open cactus pads and pull bark from trees. Vegetarian finches also look for insects among rocks and leaf litter. Vegetarian finches have distinctive coloration (light underparts, dark upperparts, and dark streaks on females’ chests) and live on at least seven islands: Santa Cruz, Floreana, Isabela, Marchena, Santiago, Pinta, and Fernandina (they have disappeared from San Cristóbal, Pinzón and Santa Fé). They usually live in the transition zone, but can live at elevations ranging from 0 to 1,600 feet above sea level. Darwin collected vegetarian finches when he visited Galápagos in 1835.

Genus Pinaroloxias also includes only one member: the Cocos finch. This bird lives on Cocos Island (in Darwin’s day, Bow Island of the Low Archipelago), which is about 440 miles northeast of Galápagos. On Cocos Island, the Cocos finch coexists with only three other species of land birds (a cuckoo, flycatcher, and yellow warbler), whereas the finches that live in Galápagos coexist with more than 20 other species of land birds that are competitors, potential predators, and disease reservoirs. (For example, hawks and short-eared owls prey on finches on all islands except Wolf.) Like warbler finches, the Cocos finch feeds mainly on vegetation. The Cocos finch was discovered and described between the appearance of the first (1839) and second (1845) editions of Darwin’s Journal and Remarks.

Cocos finches (P. inornata) are the only Darwin’s finch not native to Galápagos. In these birds, which weigh about 0.5 ounces, adult males are black and adult females are steaked and brown. On Cocos Island, the Cocos finch is the most abundant land bird. The Cocos finch was derived from birds on Galápagos.

Populations of the same species of finch often occur on different islands; for example, G. magnirostris, G. fortis, and G. fuliginosa are widespread throughout Galápagos. Conversely, C. pauper lives only on Floreana, and G. conirostris is found only on Genovesa and Española. Closely related species differ when they live on the same island. Although individual finches on an island are seldom hard to classify, populations of the same species from different islands can differ. For example, a large member of a small species on one island can resemble a small individual of a larger species on a different island. Similarly, the medium ground finch on Santa Cruz is larger than elsewhere, and the largest of these birds have larger beaks than do the smallest of the large ground finches on Rábida.

None of the species of Darwin’s finches are extinct, but human activity has changed the distributions of several species. In some instances, local populations have disappeared; for example, G. magnirostris once lived on Floreana and San Cristóbal, but disappeared after Darwin visited in 1835. Similarly, G. difficilis disappeared from Floreana after 1852, and from Santa Cruz after 1932. When goats destroyed Opuntia on Pinzón, G. scandens disappeared from the island, but reinvaded (or recovered) when goats were removed from the island in the 1970s.

Finches on islands with human-introduced predators fly away from an approaching human at a much greater distance than do finches on pristine islands that lack predators. Moreover, on some islands where human-introduced predators of Darwin’s finches were eradicated more than a decade ago, the finches still act as though they are in danger. This suggests that finches’ fearful responses (an antipredator behavior) can be sustained through multiple generations after the threat has disappeared (Gotanda, 2019).

The radiation of Darwin’s finches in Galápagos has happened during the past 2–3 million years. All of Darwin’s finches, including the Cocos finch, are more closely related to each other than to any species elsewhere. Fossils of finches in Galápagos are only a few thousand years old, and therefore are not useful for studying the origin of Darwin’s finches.

Darwin understood the problems inherent in his short, five-week visit to Galápagos: “as the traveler stays but a short time in each place, his descriptions must generally consist of mere sketches, instead of detailed observations. Hence arises, as I have found to my cost, a constant tendency to fill up the wide gaps of knowledge by inaccurate and superficial hypotheses” (Darwin, 1905). Thanks to subsequent work by David Lack, Rosemary and Peter Grant, and others, we now know much more about “Darwin’s finches” than Darwin could have imagined. Although tortoises remain the symbol of Galápagos, Darwin’s finches are the icon of evolution there.

See also: Part I: Evolution in Galápagos: The Work of Rosemary and Peter Grant; Part II: Birds; Darwin, Charles Robert; Darwin’s Finches: Truth and Legend; Gould, John and Elizabeth; Lack, David; Lowe, Percy; Philornis downsi; The Voyage of the Beagle
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Evolution in Galápagos: The Work of Rosemary and Peter Grant

Galápagos is an icon of evolution, and the most thorough studies of evolution in the islands have been done by Rosemary and Peter Grant. Barbara Rosemary Grant (b. 1936) and Peter Raymond Grant (b. 1936) are evolutionary biologists at Princeton University who documented evolution by natural selection among finches in Galápagos. Depending on environmental conditions, this selection can be seen within a few years.

As children, Mary and Peter were interested in science. These interests eventually led both of them to scientific research, Barbara at the University of Edinburgh and Uppsala University, and Peter at McGill University and the University of Michigan. Both eventually went to the University of British Columbia in Vancouver, Canada. A few days after he began his doctoral research there in 1960, Peter met Mary (who was teaching biology at the university) and they married in early 1962. The Grants then studied the beaks of different populations of birds living on Mexico’s Islas Marias, an archipelago about 230 miles southeast of Baja California.

The Grants first visited Galápagos in 1973 for what they believed would be a two-year study of birds there. Instead, they returned for several months every year for the next 40 years to capture, tag, measure, and take blood samples of finches, all done while living in tents and enduring droughts, rainy seasons, and sweltering temperatures on Daphne Major, a tiny, uninhabited island that they could not leave without elaborate planning. Living conditions were often harsh; as writer Jonathan Weiner (1994) noted, “On many days the little island feels like the solar face of Mercury.” The Grants and their students had to bring all of their supplies—including food and water—for months at a time with them.

The Grants studied finches in Galápagos because the birds are tame, natural populations that live in undisturbed environments in which they evolved. As a result, any changes the Grants might see would be due to the islands and environment, not human activity. Moreover, no species of finch is extinct because of human activity.


BMP4

BMP4, also known as bone morphogenic protein 4, is a protein that influences beak size and shape in developing bird embryos, including those of Galápagos finches. In different species of Galápagos finches, BMP4 has different effects and is active at different times; these different effects account for much of the diversity among beaks of finches. For example, in embryonic finches with larger and thicker beaks, BMP4 is active earlier and has a greater impact than in birds with shorter and thinner beaks. BMP4 activates genes that promote bone mineralization. Adding BMP4 to developing finch embryos produces birds with large (and sometimes misshapen) beaks, and blocking BMP4 produces birds with smaller beaks. In humans, BMP4 affects skull development.



The Grants, who were often assisted by their daughters Nicola and Thalia, studied finches on several islands in Galápagos, but their most famous (and ongoing) work focused on Daphne Major Island, a small (0.13 square miles), steep-sided island near the center of the archipelago (and prominent from Baltra, where most planes carrying tourists land). The Grants chose Daphne Major—a relatively young island only about 15,000 years old—because it is moderately isolated, hosts a resident population of finches, and has not been disrupted by humans (e.g., it had never hosted nor been inhabited by invasive animals such as goats, which have damaged several other islands in the archipelago). By 1977, the Grants and their students had banded more than half of Daphne Major’s finches, and thereafter this percentage remained near 100%. During their decades-long research in Galápagos, the Grants tagged more than 20,000 birds.

In 1977–78, Galápagos experienced a La Niña, which is characterized by severe drought. There was no rain for 551 days, and many plants on Daphne Major withered and died. As a result, the small, soft seeds of plants such as spurge (Chamaesyce amplexicaulis) that finches preferred (and were accustomed to eating) soon disappeared, leaving the larger, harder seeds of plants such as the drought-tolerant Galápagos prickly pear (Opuntia echios) and puncture vine (Tribulus cistoides, also called “goat’s head”) as the only sources of food. The survival of finches on the island was not random, for survival favored birds with larger beaks that could open the larger, harder seeds. For example, the 642 birds measured before the drought had an average beak-depth of 0.37 inches, and after the drought the 85 survivors had an average beak depth of 0.39 inches. Birds having beaks 0.43 inches deep could crack open the Tribulus seeds in about 10 seconds, whereas birds having beaks 0.41 inches deep needed 50% more time (i.e., 15 seconds) to open the seeds. Birds having beaks less than 0.31 inches deep took even longer, and usually gave up. The evidence was clear: Mortality was greatest among small-beaked birds. Medium ground finches having large beaks strong enough to crack open the seeds survived, but birds with smaller, weaker beaks that could not crack open the seeds starved to death. The next generation of birds had beaks 3–4% larger than their grandparents, and within a few years the average size of beaks increased from 0.362 inches to 0.381 inches. Larger beaks imparted a greater chance for survival in drought. This preferential survival of birds with larger, more powerful beaks was the first documentation of natural selection in action in a natural setting. This demonstration of natural selection and the adaptive significance of the birds’ beaks had occurred in just over two years.

The situation was reversed in 1982–83, when a strong El Niño brought torrential rains (for eight months, instead of the usual two) and warmer temperatures to Galápagos, thereby increasing plant growth on the islands (some vines grew several inches per day). This increase in plant growth was accompanied by a 10-fold increase in seed biomass. (Caterpillars—another favorite food of medium ground finches—were also more abundant.) The 10-fold increase in rain produced giant crops of small, softer seeds. Instead of breeding 1–5 times per season as usual, some finches bred as many as 10 times, and some finches born at the start of the season had bred by the season’s end. This dramatically increased the number of finches on Daphne Major. Smaller-beaked birds, which could gather and eat the smaller seeds more efficiently than larger-beaked birds, were favored; that is, the abundance of small seeds favored the survival and reproduction of birds with smaller beaks. Within a few generations, the average size of beaks decreased 2.5%. This was another documentation of rapid, environmentally driven natural selection in a natural setting.

The Grants and their colleagues also documented what Charles Darwin called character divergence, which is the divergence of a trait as a result of natural selection. To understand this phenomenon, consider two populations of finches that are isolated from each other—in this case, the medium ground finch on Daphne Major and the small ground finch on Los Hermanos (near Isabela). When they live separately on these islands, these two species of finches both had average beak-depths of approximately 0.39 inches. However, where the species coexist, such as on Santa Cruz, beak size diverged: the average beak depth of medium ground finches was about 0.47 inches, whereas that of small ground finches was about 0.31 inches. This divergence of traits enabled the two previously isolated species to exploit different sources of food and, therefore, reduced competition, thereby enabling both species to coexist (i.e., and not drive one or both species to extinction).

On most islands in Galápagos, the medium ground finch coexists (and competes) with the small ground finch. On these islands (and as their names suggest), medium ground finches are significantly larger than small ground finches. However, on Daphne Major, the medium ground finch does not compete with the small ground finch, and medium ground finches are smaller than elsewhere. The movement of medium ground finches onto Daphne Major, where they did not encounter the small ground finch (i.e., a competitor), and the resulting change in size, is an example of character release, which is the converse of character divergence.

BIG BIRD

In 1981, the Grants noticed a large male cactus finch (G. conirostris) on Daphne Major that they had never seen before. They recognized the interloper because they knew every finch on the island, and this one stood out. This bird (weight 0.99 ounces), which had come from Española Island (about 65 miles away), was much bigger, heavier, and had a larger, blunter beak than other medium ground finches (average weight 0.81 ounces) on Daphne Major, prompting the Grants to name it “Big Bird.” It was also different in other ways from resident finches, for it had a strange song, especially glossy feathers, and could eat large seeds, small seeds, nectar, and pollen on the island.

Big Bird mated with two native medium ground finches and produced fertile offspring, all of which were larger than other species on Daphne Major. It also ate new and unexploited sources of food. Because the native females on Daphne Major did not recognize the songs (or the beaks) of Big Bird and his offspring, they did not mate with Big Bird, thereby reproductively isolating him and his offspring. As a result, Big Bird mated with his own offspring. Although a drought in 2002–2003 (in the birds’ fourth generation) reduced the population to two individuals, this brother and sister mated with each other, and the population recovered (to almost 30 individuals) after rains returned.

Big Bird lived at Daphne Major for 13 years, during which time he mated with six females and produced 18 offspring, all of which sang the song of their famous immigrant. Big Bird’s offspring have mated among themselves for several decades. Several journalists reported this research as the first example of speciation that scientists had observed directly in the field. However, the Grants urged caution, noting that they were reluctant to name the lineage as a new species when it had been in existence for only a few generations.

GENETICS OF DARWIN’S FINCHES

The Grants and their colleagues also documented the genetic basis for differences in the shapes and sizes of beaks of Galápagos finches. Most of their work has involved the medium ground finch, whose genome is about one-third the size of the human genome. Several genes influence beak size and shape in Galápagos finches:

ALX1. After sequencing the genomes of more than 100 birds, the Grants noticed differences in the DNA in species having blunt beaks (e.g., the large ground finch) and pointed beaks (e.g., the large cactus finch). In that stretch of unique DNA is the gene ALX1, which influences the development of the head and face (and especially the eyes, nose, and mouth) in humans and mice. Mutations of ALX1 produce facial deformations. In finches, differences in ALX1 activity correlate with differences in beak size, even within the same species of medium ground finch.

BMP4. The expression of the gene BMP4 (bone morphogenetic protein) correlates with deep, broad beaks.

HMGA2. Genetic variants of HMGA2 influence the development of beak size and other facial features in finches and other birds. After a drought in Galápagos in 2004, the small beak variant of HMGA2 was present in 61% of finches that survived, but in only 37% of the finches that died. Finches having the large-beak variant of HMGA2 were at a disadvantage during the drought. It is the size, and not the shape, of beaks that is most important for surviving a drought in Galápagos.

THE IMPACT OF THE GRANTS’ WORK

Although there had been many demonstrations of evolution by natural selection among organisms such as fruit flies and bacteria in artificial conditions (e.g., the development of antibiotic resistance), the Grants were the first to show that natural selection could happen fast in large vertebrates in natural conditions. Their work also documented that hybridization among finches is important for producing new species, as it likely is among other many other organisms, including humans (e.g., about 20% of Neanderthal genes are part of our species). The Grants’ research underscored the importance of long-term fieldwork for understanding evolution by documenting that different islands present finches with different sources of food, and that evolution by natural selection can occur rapidly when environmental conditions change these sources of food. Finches rapidly adapt to sporadic droughts and deluges, and these environmental changes determine whether large-seeded or small-seeded plants will be most abundant. This, in turn, determines which birds have the greatest probability of surviving and reproducing. The beaks and body sizes of finches on Daphne Major are not the same as when the Grants first got to the island in 1973, and these traits will change in the future in ways that cannot be predicted.

The Grants began their work one month before the death of David Lack, the ornithologist whose book Darwin’s Finches (1947) made famous the birds studied by the Grants. Just as the Grants (2011) considered themselves “the bearers of a torch [that Lack] passed on,” so, too, are others now continuing studies of finches on Daphne Major and elsewhere in Galápagos. The Grants’ research was popularized by The Beak of the Finch: A Story of Evolution in Our Time (1994), a Pulitzer Prize–winning book by Jonathan Weiner. Their groundbreaking work—arguably the most elegant and convincing story in all of evolutionary biology—has been recognized with many awards, including

Fellows of the Royal Society (Peter in 1987, Rosemary in 2007)

Leidy Award by Academy of Natural Sciences of Philadelphia (1994)

Royal Society Darwin Medal, acknowledging the Grants’ “fundamental work on the ecology, breeding and evolution of Darwin’s finches [that] has become the classic example of Darwinian evolution in the wild” (2002). Other winners of the Darwin Medal discussed in this book include Alfred Russel Wallace (1890), Joseph D. Hooker (1892), Thomas H. Huxley (1894), and David Lack (1972).

Balzan Prize for Population Biology “for their remarkable long-term studies demonstrating evolution in action in Galápagos finches. They have demonstrated how very rapid changes in body and beak size in response to changes in the food supply are driven by natural selection. They have also elucidated the mechanisms by which new species arise and how genetic diversity is maintained in natural populations.” (2005)

Darwin-Wallace Medal (among 13 recipients), which is awarded every 50 years by the Linnean Society of London (2008)

Kyoto Prize (2009)

Royal Medal in Biology “for their research on the ecology and evolution of Darwin’s finches on the Galápagos, demonstrating that natural selection occurs frequently and that evolution is rapid as a result” (2017)

Although the Grants noted that the publication of their Forty Years of Evolution: Darwin’s Finches on Daphne Major Island in 2014 was “closing a chapter on our field research,” their work remains one of the greatest and most influential field studies of all time.

See also: Part I: Climate, Currents, and Weather; Darwin’s Finches; Part II: Darwin, Charles Robert; Lack, David
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Plants and Vegetative Zones

When Charles Darwin visited Galápagos in 1835, he collected more plants than any other group of organisms; his was the largest and most diverse collection of plants that had ever been gathered in the islands. Many of the plants he collected are endemic to Galápagos, including Darwin’s cotton (Gossypium darwinii), Galápagos tomato (Lycopersicon cheesmanii), cutleaf daisy (Lecocarpus pinnatifidus), radiate-headed scalesia (Scalesia affinis), and Galápagos carpetweed (Sesuvium edmonstonei).

In 1847, Joseph Hooker used the plants collected by Darwin and others to publish An Enumeration of the Plants of the Galápagos Archipelago, with Descriptions of Those Which Are New. This was the first major analysis of plants of Galápagos. Hooker concluded that the archipelago’s plants are disharmonic; that is, they are not just a small replica of those living on nearby South America, but instead are a small, nonrepresentative subset of those plants. The plants collected by Darwin and others in Galápagos all had traits that enabled them to cross the 540-mile-wide oceanic barrier, including buoyant and salt-tolerant fruits, lightweight seeds, hooks or adhesives for adhering to birds, and/or fruits eaten by birds. Because relatively few plants have these adaptations, few species from the mainland were able to colonize Galápagos. For example, although mainland Ecuador has more than 20,000 native species of vascular plants, fewer than 600 of these species live in Galápagos. Similarly, although 4,000 species of orchids live in mainland Ecuador, there are only 14 in Galápagos; this results from orchids’ coevolution with fungi and insects, which were relatively rare in the islands when orchids might have arrived. Hooker’s analysis of Darwin’s plants, which left Darwin “astonished,” was important in Darwin’s formulation of evolution by natural selection.

Today, there are 236 endemic and 319 native (non-endemic) plant species in Galápagos (i.e., 43% endemism). Approximately 90% of the endemic plants came from Peru and mainland Ecuador at a rate of about one endemic species of vascular plant every 10,000 years. (For comparison, introduced plants have arrived at a rate of 1.3 species per year.) Most (i.e., 60–80%) of the native and endemic plants were brought by birds, 8–12% by ocean currents, and 8–30% by wind. The islands’ endemic plants are typically monoecious (i.e., having egg and sperm on the same plant), self-pollinating, small, plain-looking plants having white or yellow flowers that produce small amounts of pollen. (There are few pollinators in the islands, so there is little selection for the large, showy, pollen-laden flowers that typify insect-pollinated plants.) Flowers of endemic plants in Galápagos have few adaptations for pollination, and wind pollination is relatively unimportant.


Cedrela

Cedrela (Cedrela odorata), an evergreen known in Galápagos as “cedar,” was introduced in Galápagos in the 1940s for timber. Today, these shade-tolerant invasive (but valued) trees are the basis of a $2 million timber industry in the islands. Although cedrela (spread primarily by wind-dispersed seeds) covers more than 3 square miles of southwestern Santa Cruz, it is threatened in its native habitats on mainland Ecuador.



VEGETATIVE ZONES

When botanists began to study the distribution of plants in Galápagos, they discovered several overlapping “zones” of vegetation. Different plants typically live in different parts of islands, and this distribution of plants is strongly influenced by the availability of water. The arid lowlands host desertlike plants such as cacti, and the damp highlands of islands such as Santa Cruz are covered by lush vegetation.

Coastal (Littoral) Zone: 0–30 feet

This narrow, salty, mostly evergreen zone extends to just above the high-tide line on all islands, and includes habitats ranging from rocky ledges to sandy beaches. All plants that grow in the coastal zone are salt tolerant. Here are examples of native and endemic plants of the coastal zone:

Galápagos carpetweed (Sesuvium edmonstonei) is a perennial herb having cylindrical, fleshy leaves and small, white flowers. During the rainy season, its leaves are green, and during the dry season they become a bright reddish-orange. Carpets of S. edmonstonei plants help produce the colorful landscapes of South Plaza. It also grows on North Seymour, Santiago, Genovesa, and Española.

Salt bush (Cryptocarpus pyriformis) is a creeping evergreen shrub that forms thickets near beaches throughout Galápagos. It has short, thick leaves and small, green flowers, and is extremely salt tolerant. Frigatebirds and pelicans often nest in salt bush.

Lava morning-glory (Ipomoea habeliana) is a perennial vine that grows up to 30 feet long. Its fragrant, white, large, trumpet-like flowers open late in the day and last only until about noon the following day. Lava morning-glory, which colonizes lava, is also called soguilla. Lava morning-glory is common on Floreana, Genovesa, Santa Cruz, Española, and Rábida.

Other plants growing in the coastal zone include beach morning-glory (Ipomoea pes-caprae) and mangroves. Because plants in the coastal zone are readily dispersed by the ocean, species living here have seldom been isolated long enough to evolve endemic species.
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Grey matplant (Tiquilia nesiotica) growing on volcanic cinders of Bartolomé. Because water in this area is the limiting resource for growth, plants here are often uniformly spaced. Tiquilia nesiotica is endemic to Galápagos. (Courtesy of Randy Moore)

The Arid Zone (30–380 feet) and Transition Zone (300–600 feet)

Just inland from the coast is the arid zone, which is the largest ecological zone in Galápagos. This semidesert is dominated by cacti (e.g., Opuntia) and evergreen, drought-resistant species such as Prosopis, Gossypium, and Croton. Many plants here have small leaves and deep roots, and others are usually leafless, including palo santo (Bursera graveolens). The arid zone hosts more than 60% of the archipelago’s endemic plants, as well as lava lizards, land iguanas, and several species of land birds. Other plants living in the arid zone include palo verde (Parkinsonia aculeata), leather leaf (Maytenus octogona), candelabra cactus (Jasminocereus), cutleaf daisy (Lecocarpus), acacia (Acacia), manzanillo (Hippomane mancinella), and muyuyu (Cordia lutea).

The transition zone is wetter and more diverse than the arid zone. Transition zone plants include the endemic guava (Psidium galapageium), matazarno (Piscidia carthagenensis), Galápagos tomato, and Tournefortia. Here are some of the endemic plants of the arid and transition zones:

Darwin’s cotton (Gossypium darwinii) is a branched shrub whose flowers are the largest and showiest of all endemic and native plants in Galápagos. Darwin’s cotton is not grown commercially in Galápagos, but some birds use its lint (i.e., cotton) to make their nests. It grows on Isabela, Santa Fé, North Seymour, San Cristóbal, Floreana, Española, Fernandina, Rábida, and North Seymour.

Lava cactus (Brachycereus nesioticus) is the smallest cactus that grows in Galápagos. It has thick, clumped, cylindrical stems, white flowers, and grows only on barren lava fields. Lava cactus is common on Santiago, Genovesa, Fernandina, Isabela, and Bartolomé.
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Lava cactus (Brachycereus nesioticus) is a pioneering, endemic plant in Galápagos that grows only on barren lava fields. It is also the smallest cactus that grows in the islands. The plants shown here are growing on Fernandina, whose volcano is seen in the background. (Courtesy of Randy Moore)

Candelabra cactus (Jasminocereus thouarsii) can grow as high as 20 feet tall. It has fluted stems, reddish-orange flowers, and edible reddish-green fruit, and is prominent along the road to CDRS, along the cliffs above Academy Bay, and on Fernandina, South Plaza, and San Cristóbal.

Cutleaf daisies (Lecocarpus pinnatifidus) are small, evergreen bushes that colonize bare lava and have large, yellow, daisy-like flowers. Cutleaf daisy, which is also known as “Floreana daisy,” is abundant on Floreana.

Spiny bush (Scutia spicata), or “espino,” is a dark-green bush having small green flowers and red berries that are eaten by land iguanas, finches, and hungry children. It is distinguished by its spines, which are up to 2 inches long. Spiny bush grows throughout Galápagos.

Galápagos croton (Croton scouleri), which is also called “chala,” is a shrub that has greenish-gray leaves, small yellowish flowers, gray bark, and spherical fruit. Chala, which is a favorite food of several species of finches, is common on Santiago, Española, Floreana, Santa Cruz, Santa Fé, Genovesa, Fernandina, and Isabela. Sap of Galápagos croton produces brown stains on clothing.

Pega-pega (Pisonia floribunda), or “Galápagos pisonia,” is a tall (e.g., up to 30 feet high) tree having oblong leaves and sticky fruits that are often dispersed by birds (“pega-pega” means “sticky-sticky”). Pega-pega trees, which are common on Santiago, Isabela, Santa Cruz, Fernandina, and Floreana, are often covered by mosses and lichens,

Endemic guava (Psidium galapageium, also known as “guayabillo” and “Galápagos guava”) grows up to 20 feet tall and has large white flowers; tough, elliptical leaves; smooth, pinkish bark; and small fruit. Wood of guayabillo is often used to make fences and houses, but it is not as hard or strong as wood of matazarno (Piscidia carthagenensis). Galápagos guava is common on Santiago, Fernandina, Isabela, and on Santa Cruz along the highway connecting Puerto Ayora and Itabaca Channel. Invasive guava (Psidium guajava) in Galápagos is reputed to have come from three plants brought to San Cristóbal by Manuel Cobos.

Galápagos purslane (Portulaca howellii) is a succulent perennial that grows only stems during the dry season, but quickly produces leaves and large, nocturnal, yellow flowers after rains. It grows on Genovesa, North Seymour, Santa Cruz, Daphne, Santa Fé, and South Plaza.

Lance-leafed cordia (Cordia leucophylctis) is a shrub having lance-like leaves, small white flowers, and red oblong fruit. Like palo santo, lance-leafed cordia drops its leaves in the dry season. Lance-leafed cordia grows on Isabela, Fernandina, Santa Cruz, and Santa Fé.

Grey matplant (Tiquilia spp.), which is a favorite food of lava lizards, is a small herb having small white flowers and small greyish leaves. Grey matplant is prominent on the north side of Bartolomé, Baltra, Isabela, Santa Fé, Floreana, Santiago, San Cristóbal, and Rábida.

THE HUMID ZONES

Scalesia Zone: 600–2,000 feet

All zones above the transition zone are humid. The lowest of these zones is the evergreen Scalesia zone, which occurs only on higher-elevation islands such as Santa Cruz. The Scalesia zone, which is often bathed in garúa, is a lush, diverse cloud forest dominated by the endemic Scalesia (lechoso), a member of the sunflower family. Common plants of this zone include Pisonia, Psidium, Peperomia, bracken ferns, and bromeliads (e.g., Tillandsia). Plants of the zone are often adorned with liverworts (especially the brown Frullania), mosses, and other epiphytes. On San Cristóbal and Santa Cruz, most of this zone—which has some of the most fertile soil in Galápagos—has been disrupted by agriculture. The village of Bellavista (just outside of Puerto Ayora on Santa Cruz Island) is in the Scalesia zone.

Zanthoxylum (Brown) Zone: 1,300–1,600 feet

As its name suggests, this zone is dominated by Zanthoxylum (cat’s claw), a small evergreen tree that lives in several vegetative zones, but only reaches tree size in this zone. Farming has eliminated most of the Zanthoxylum zone. Other plants common in this zone include Tournefortia pubescens, Acnistus ellipticus, and several epiphytes. As its name suggests, many of the plants in this vegetative zone are brown.

Miconia Zone: 1,600–1,900 feet

This zone occurs on the southern slopes of San Cristóbal and Santa Cruz, where precipitation exceeds 60 inches per year. The zone is named for Miconia robinsoniana (also known as “cacaotillo” because its leaves resembles those of cacao, from which cocoa is extracted), a shrub that once dominated this zone. Few native trees live here, but ferns and liverworts are abundant. Other plants common in the Miconia zone include Hypericum, Verbena, and Darwiniothamnus.
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The Miconia zone is named for miconia (Miconia robinsoniana, also known as cacaotillo), a tall, endemic shrub that grows in dense thickets on the wet, upper, southern slopes of San Cristóbal and Santa Cruz. The Miconia shown here are growing along San Cristóbal’s Laguna El Junco, the largest freshwater lake in Galápagos. During drought, its leaves turn red, giving the zone a reddish tinge when seen from a distance. Today, Miconia is threatened by agriculture and invasive plants such as blackberry. (Courtesy of Randy Moore)

Pampa Zone: >1,900 feet

This zone, which covers large areas of Santa Cruz and San Cristóbal, is the coolest, wettest, and highest zone in Galápagos. During the cool season, the Pampa zone is always wet; annual precipitation here can exceed 80 inches. The only tree in this zone is an endemic tree fern (Cyathea weatherbyana), which can reach heights exceeding 30 feet. Other plants in this zone include Habenaria monorrhiza, Cyperus, Jaegeria gracilis, Lycopodium, ferns, sedges, and grasses.

Here are some of the other plants that grow in the humid zones:

Cat’s claw (Zanthoxylum fagara) is a shrub named for its sharp, hooked spines along its branches. It produces small, pale-green flowers and small dark berries. It is abundant in the Brown zone, where it often forms thickets and is covered by mosses, liverworts, and lichens. Cat’s claw is common on Floreana, Isabela, and along the Baltra Highway on Santa Cruz.

Miconia robinsoniana is an endemic shrub (up to 20 feet tall) that forms thickets above the Scalesia zone on the southern slopes of Santa Cruz and San Cristóbal. Petrels often nest in these thickets during the garúa season. It has long, reddish leaves, pink flowers, and dark-blue berry-like fruit. Miconia is threatened by invasive guava, quinine, and blackberry.

Tillandsia insularis is an endemic bromeliad (and a relative of Spanish moss and pineapple) that grows as an epiphyte throughout the humid zone. It has long (up to 20 inches), greenish-red leaves that form flowerpot-like structures that collect water and debris in which invertebrates live. Tillandsia insularis is common on Santa Cruz.

Indefatigable passion flower (Passiflora colinvauxii) is a climbing vine having crescent-shaped leaves and large flowers. Its common name refers to how the plant’s parts have been used to symbolize the suffering and death of Jesus (i.e., Christ’s Passion); for example, the three styles represent the three spikes in Christ’s body, the five stamens represent Christ’s five wounds, the corona represents the crown of thorns, the tendrils represent the whips used by Roman soldiers, and the 10 petals and sepals represent the 10 disciples who attended the crucifixion. Passiflora colinvauxii is common at Los Gemelos on Santa Cruz.

Galápagos tree fern (Cyathea weatherbyana), which grows up to 13 feet tall, is an important source of shade for tortoises. It grows on Santa Cruz at Mount Crocker and Los Gemelos.

The humid zone also houses more than 90 species of mosses and 110 species of liverworts. One of these liverworts, Frullania aculeata, covers trees in the Scalesia and Brown zones and is responsible for the color of the Brown zone.

INVASIVE PLANTS

The 555 species of endemic and native species of plants in Galápagos are often overshadowed by the 810 established species of introduced plants in the islands. Although most of these non-native species are agricultural plants, several others are invasive species that have dramatically transformed islands and ecosystems. For example, almost half of the vegetation in the highlands of Santa Cruz consists of non-native species that are crowding out endemic species such as Scalesia, Opuntia, Alternanthera, Mollugo, Croton, and Tiquilia. Invasive plants occur on every island inhabited by people, as well as on more than 40 other islands and islets in the archipelago (see table).
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See also: Part I: Invasive Species; Part II: Colonization by Plants and Animals; Galápagos Tomato; Hooker, Joseph; Opuntia (Prickly Pear Cactus); Scalesia
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Tourism

For most of human history, Galápagos was unknown to the world. When it was finally discovered in 1535, Fray Tomás de Berlanga condemned the islands as being “like slag, worthless because [they do] not have the virtue to raise a little grass, but only some thistles.…” The bishop’s report included interesting observations, but he modestly refrained from giving his—or any—name to the islands.

Almost 60 years later, Sir Richard Hawkins (c. 1560–1622, a cousin of Sir Francis Drake)—the first English captain to visit Galápagos—described the islands as a fruitless desert. In 1727, English buccaneer Woodes Rogers (1679–1732) dismissed Galápagos as being nothing but loose rocks, after which novelist Herman Melville (1819–1891) declared the islands to be an inhospitable inferno. In 1906, even Ecuadorian president General Eloy Alfaro (1842–1912) considered mortgaging the “useless” islands for $10 million. All of these and other visitors to Galápagos were discouraged by one of the islands’ defining features: the scarcity of fresh water. As American naturalist and explorer William Beebe (1877–1962) noted in Galápagos: World’s End (1924), “Everyone who ever came to the Galápagos arrived thirsty; most voyagers left the islands in the same condition.” In light of these early descriptions of Galápagos, it is not surprising that the islands were ignored for almost 200 years, and were not claimed (or permanently inhabited) by any country until 1832.

Tourism began slowly in Galápagos. Stories about Floreana’s mysterious “Baronesa” and the islands’ other pioneers began appearing in magazines and newspapers in the early 1930s, and tourists from the first tour boat to visit Galápagos (Stella Polaris) came ashore in 1934. After World War II, soldiers who had been stationed in Galápagos returned to the United States with stories about the islands, after which a few adventurous backpackers began visiting Galápagos every three months or so aboard uncomfortable fishing boats and cargo ships. In 1958, a tantalizing article in Life magazine advertised “The Fantastic Galápagos: Darwin’s Treasure of Wildlife,” and the next year a group of 106 Americans—paying $2,500 each—went to Galápagos chasing promises that the trip would make everyone a millionaire while enabling them to also create and leave a better world for their children to live in. In 1959, Galápagos became Ecuador’s first national park. Near the same time, the Galápagos Tourism Company began occasional cruises to Galápagos with the Cristobal Carrier, a popular early tour boat in the islands.

The 1960s witnessed the opening of the islands’ first licensed hotel (Hotel Galápagos, in Puerto Ayora in 1960) and the CDRS (also in Puerto Ayora, in 1964). Near the same time, organized tourism in Galápagos began when Quito-based Metropolitan Touring and Turismundial joined with U.S. company Lindblad Tours and began touring the islands with two tour boats (one that carried 12 passengers and another that carried 60). In 1963, Argosy magazine urged readers to visit the islands by claiming that “We Found Paradise in the Galápagos.” Three years later, when CDRS began its first conservation education program, workers began refurbishing one of the two runways at the abandoned U.S. military base on Baltra. Soon thereafter, advertisements for weeklong Galápagos cruises appeared in North America and Europe. In 1967, the airline TAME began the first regularly scheduled, twice-per-month flights (each carrying 62 passengers) to Galápagos, and the next year, the 10-passenger, three-masted schooner the Golden Cachalote became the first regularly scheduled tourist-cruise in Galápagos. Within weeks, a second such boat—the 60-passenger Lina-A—joined it in the islands. By the end of the 1960s, about 2,000 tourists per year were coming to Galápagos.

In the 1970s, tourism in Galápagos began to grow rapidly. In 1973, when commercial diving began in Galápagos, there were 12 tour boats, and by 1980 there were 42. (In 2019, more than 18,000 visitors took diving tours in Galápagos.) Galápagos became one of the first UNESCO World Heritage Sites in 1978, and the islands were named a Biosphere Reserve Site in 1984. Boat-based tours of the islands became popular, and famed writer Kurt Vonnegut (1922–2007) even described one such tour as “The Nature Cruise of the Century” in his novel Galápagos (1985). In 1991, Cruising World declared Galápagos “The Pacific’s Most Extraordinary Destination,” after which a deluge of other articles and awards lured even more tourists to the islands:

In 2009, the New York Times ranked Galápagos #3 on its list of “Places to Go.”

In 2010, Travel + Leisure magazine named Galápagos the “Best Island” for the third consecutive year. That same year, Scuba Diving magazine declared Galápagos the best dive site in the Pacific, and Virtuoso magazine ranked it #3 as a “Family Destination,” #2 as a “Best Outdoor Adventure,” and #1 as the “Most Alluring Island Landscape.”

In 2011, Wanderlust magazine named Galápagos the top travel experience in the world, and in 2018, National Geographic Traveler declared that a visit to Galápagos would “change your life.”

By 2015, people were convinced; readers of Travel + Leisure voted Galápagos the “Best Island in the World.”

Similar descriptions ever since have brought even more tourists from around the world to the now-famous islands. Galápagos, which was once only for physically rugged and intellectually curious adventurers, now pampers the masses, and these masses have changed life in the islands, as well as the islands themselves.

The rapid growth of tourism in Galápagos has increased the number of tourism-related jobs in the islands. Correspondingly, in the past two decades, the number of people working in agriculture in the highlands has decreased by 40% as they—apparently realizing that it is easier to serve and talk with tourists than it is to catch fish or grow crops—have moved to the coasts where tourism is based. Today, tourism dominates the Galápagos economy.

HOW MANY PEOPLE COME TO GALÁPAGOS?

Since the late 1970s, tourism in Galápagos has increased steadily, and today its rapid growth continues. For example:

In 1979, 11,765 tourists came to Galápagos. By 2015, that number had grown more than 19-fold to 224,755 tourists.

Between 2000 and 2015, tourism increased by more than 8.2% per year.

Between 1982 and 2010, the number of tourists in Galápagos each day increased more than 10-fold (from 328 to 3,324), and by another 30% between 2010 and 2015. Santa Cruz, the most developed island in Galápagos, attracts more than 900 visitors daily.

In 2019, 271,238 people—that is, more than 5,200 people per week—came to Galápagos. This number, which was 14% greater than that of the previous year, is more than 10 times larger than the official population of the islands (about 25,000 in 2015, not counting several thousand transient workers and alien “irregular” immigrants). For the past 30 years, the number of people visiting Galápagos has increased an average of about 6.7% per year.

WHERE DO TOURISTS COME FROM?

About 34% of the visitors to Galápagos in 2018 were nationals from Ecuador, 28% were from the United States, 5% were from the United Kingdom, 4% were from Germany, 3% were from Canada, 3% were from Australia, and 2% were from Argentina, France, Netherlands, and Spain. In recent years, tourists in Galápagos have come from about 160 different countries, an increase of 72% from the 93 countries represented in Galápagos in 2000. The last time that the number of Ecuadorian nationals visiting Galápagos exceeded the number of foreign visitors was in 1987.

HOW DO PEOPLE GET TO GALÁPAGOS?

By air: There are no international airports in Galápagos; everyone who flies to the islands arrives at Baltra or San Cristóbal aboard flights from Guayaquil or Quito on mainland Ecuador. The number of commercial flights to Galápagos has increased from 74 flights per week (3,854 flights per year carrying 160,000 passengers) in 2010 to 107 flights per week (5,566 flights per year carrying 215,000 passengers) in 2015.

About three-fourths of people aboard commercial flights to Galápagos land at Baltra, and all others land at San Cristóbal. At Baltra, the number of flights has increased from 54 per week in 2010 to 78 per week in 2015. During this same period, the number of flights to San Cristóbal increased from 21 to 29 flights per week. The occupancy rate of commercial flights to Galápagos typically ranges from 65 to 76%. Interisland flights are also available among Baltra, Isabela, and San Cristóbal.

About 200 private planes visit Galápagos from outside the islands every year. Roughly half of these planes land at Baltra, one-third at San Cristóbal, and the rest at Isabela.

By boat: Between 2013 and 2015, 635 private yachts (270 in 2015 alone) visited Galápagos. During this same period, Galápagos was also visited by as many as five cargo boats per month (up from three to four cargo boats per year in the 1960s).

HOW DO PEOPLE TOUR GALÁPAGOS?

Tours of Galápagos are based either on boats or on land. On boat-based tours, tourists live on boats as they travel from island to island. These tours are expensive and highly regulated, but the boats visit many sites that are otherwise inaccessible (e.g., Fernandina, Genovesa).

Boat tours are popular. For example, in 1981, the 40 live-aboard tour boats cruising Galápagos had a maximum occupancy of 597 people. By 2015, the 74 live-aboard tour boats (maximum capacity 96 tourists) in the islands could hold 1,740 people. In 2015, 82 registered day-tour boats (with a capacity of 914 passengers), mostly based on Santa Cruz, were also operating in Galápagos. If all of the islands’ tour boats and ferries are at maximum capacity, there are about 3,500 people aboard boats on any given day in Galápagos.

To ensure that tour boats are spread throughout the archipelago (i.e., that they are not crowded at the most popular sites), they must follow an itinerary prescribed by GNPD. Most of the profits (as much as $0.88 of every $1.00) generated by boat-based tourism stay outside of Galápagos (e.g., with airlines, travel agencies, and overseas and mainland-based companies that own the tour boats). These relatively weak local benefits from the highly visible, lucrative tourism industry often undermine local residents’ willingness to comply with GNPD regulations.

In contrast, land-based tours are cheaper, more flexible, and subject to fewer regulations. On these tours, people stay in towns, from which they can visit sites on the same island or on nearby islands (“island hopping”) during the day. Land-based tourists can set their own itineraries and stay where they want for longer or shorter times than cruise-based tourists. Whereas most of the profits from cruise-based tourism are retained outside of Galápagos, more profits from land-based tourism stay in the islands (e.g., as money spent for hotels, meals). Because of these factors, the number of land-based tourists in Galápagos has been growing. In 2010, for the first time, the number of land-based tourists surpassed the number of traditional boat-based tourists in the islands. Today, the popularity of land-based tourism continues to surpass that of traditional, cruise-based tourism in Galápagos. For example, between 2007 and 2016:

The number of visitors to Galápagos increased 39%, from 161,000 to 225,000 people. This tourism, which provides more than 70% of all jobs and accounts for more than 65% of the islands’ gross domestic product, increases the demand for all kinds of goods from the mainland, thus explaining the 30% increase in the amount goods imported to Galápagos between 2011 and 2016.

The number of boat-based tourists decreased 11%, from 82,000 to 73,000 people. The floating population of tourists in Galápagos exceeds 2,000 people per day.

The number of land-based tourists increased 92%, from 79,000 to 152,000 people. To accommodate this growth, the number of hotels in the islands grew almost five-fold (from 65 in 2007 to 317 in 2016), and the number of rooms for tourists increased from 1,005 to 2,728. (For comparison, there were only four hotels in Galápagos in the 1970s.) The number of food/beverage businesses increased from 43 in 2007 to 133 in 2015, and the number of travel agencies increased from 32 to 128 in the same period. Similarly, the number of naturalist guides (to chaperone visitors in GNP) increased from 303 guides in 2006 to more than 700 in 2018. Between 2017 and 2018, the number of boat-based tourists was unchanged, but the number of land-based tourists increased by 20%.

On average, boat-based tours are longer than land-based visits (i.e., 7 days versus 5 days, respectively, in 2015). In 2018, boat-based tourism accounted for less than one-third of tourism in Galápagos. In addition to the people on traditional weeklong tours, another 690 people per day (252,104 people per year) are ferried on tour boats between islands. Of these passengers, about half depart from Santa Cruz, 29% from Isabela, 17% from San Cristóbal, and 3% from Floreana. On any given day, there are about 32,000 official residents and tourists in Galápagos. In 2015, the average boat-based tourist was 52 years old, whereas the average land-based tourist was 38 years old.

In 2014, tourism in Galápagos employed 40% of the islands’ residents and accounted for 65% of the islands’ economy. By 2016, tourism employed nearly 60% of the islands’ residents and accounted for almost 80% of the islands’ economy. Although many critics blame this tourism for many of the problems in Galápagos, it is essential for the conservation and economy of the islands, for much of the money used to govern and protect the islands comes from tourism. Conservation is expensive; for example, CDF spends $2,000 per day to rent a boat equipped for scientific research, $98,000 per year for electricity and the Internet, $300,000 per year to conserve its collections, and $106,000 to care for 19 chicks of critically endangered mangrove finches. On average, it costs about $2,000 to restore one acre of invaded land. Without the money generated by tourism, there would be no realistic hope for protecting the islands. But tourism in Galápagos has also created problems, which is why natural historian David Attenborough (b. 1926) described it in Lonely Planet magazine as a necessary evil.

TOURISM-RELATED PROBLEMS

On July 4, 1959, Ecuador’s 30th president, Camilo Ponce Enríquez (1912–1976), ratified Executive Decree N-17 to create GNP. This was Ecuador’s first national park, and it included all of the land in the islands that was not settled as of July 20, 1959. (This amounted to 96.7% of the land in Galápagos.) The decree also empowered CDRS to 1) determine which plants and animals “have priority in protection and which are at present in danger of extinction,” and 2) “take all steps considered appropriate … for the control and extermination of animals, either native or introduced, that have become a menace or are altering the environmental conditions required for the conservation and perpetuation of the insular fauna and flora.” GNP is now visited by more than 270,000 tourists per year, who provide the economic engine for the islands.

For decades, a host of organizations and individuals have warned that the rampant growth of tourism in Galápagos would bring problems to the islands. For example,

In 1971, Richard Atcheson’s article titled “Galápagos—The Way the World Was” in Holiday magazine warned that tourism could destroy Galápagos as it had other places. Atcheson described the islands as a “Dream Place of the ’70s” but worried that man “has already destroyed countless species; now, I’m afraid he’ll do a job on the Galápagos.… On islands everywhere in the world, more people mean fewer native species” (Atcheson, 1971).

In 1996, UNESCO warned Galápagos of its current and oncoming problems resulting from the growth of tourism. Business Week urged its readers to visit “evolution’s lab while it lasts … go soon” (Shamer, 1996).

In 1999, National Geographic’s “Galápagos Paradise in Peril” (Benchley and Franklin, 1999) noted that many of the islands’ endemic species were threatened by “the detritus of human development” and warned of problems for Galápagos because of overfishing, the growth of tourism, and introduced species. By 2017, more than 1,400 such species were living in Galápagos.

On April 10, 2007, Ecuadorian president Rafael Correa (b. 1963) announced that ecosystems of Galápagos were endangered. Near the same time, CDF released “Galápagos at Risk: A Socioeconomic Analysis,” which lamented how runaway growth in tourism, overfishing, and poor enforcement of quarantine laws had produced “drastic economic, social, cultural, and ecological changes” in Galápagos (Watkins and Cruz, 2007). In 2007, UNESCO, recognizing these problems, placed Galápagos on its list of World Heritage Sites in Danger. Ecuadorian president Rafael Correa bemoaned Galápagos’ impending institutional, environmental, and social crises while declaring conservation a national priority. Three years later, an internal committee at UNESCO recommended that Galápagos remain on the “Sites in Danger” list because 1) Ecuador had not done enough to manage its problems, and 2) removing Galápagos from the list could make it harder to raise money for conservation there. Despite this recommendation, UNESCO removed Galápagos from the “Sites in Danger” list after Ecuador claimed that it had addressed the problems (e.g., with a $15 million Invasive Species Fund and stricter measures for immigration and quarantine).

In 2008, Frommer’s (a publisher of travel guidebooks) listed Galápagos atop its list of the “11 Places to See Before They Disappear.”

In 2016, UNESCO again warned Ecuador about the rapid growth of tourism in Galápagos and the lack of an effective plan to manage it and its associated problems. UNESCO urged Ecuador to develop and implement a clear tourism strategy for Galápagos, with a focus on establishing mechanisms to discourage rapid and uncontrolled growth in visitation. Two years later, Galápagos topped Fodor’s list of “Top 10 Places to Not Go in 2018.”

Galápagos has tried to minimize the damage done by tourism by repeatedly setting limits on the number of tourists allowed to visit the islands. These limits have been imaginary, however, because they have never been enforced. For example, in 1970, the first Master Plan for Galápagos recommended that tourism be limited to 12,000 visitors per year because if this number was exceeded, wildlife would start to disappear. By 1982, the maximum sustainable number of tourists had been raised to 25,000, and a management plan in 1984 listed the carrying capacity of the islands as 41,767. In 2011, Travel Weekly announced “Ecuador to Limit Number of Visitors to Galápagos Islands,” but the “limit” was again ignored and quickly surpassed. Subsequent alleged “limits” were all exceeded as tourism continued to climb. There is now no limit on the number of tourists allowed into Galápagos.

Authorities in Galápagos accurately note that the limited number of live-aboard tour boats can carry only a finite number of passengers, and that this maximum carrying capacity of tour boats limits tourism. Critics respond that it is the largely unregulated land-based tourism sector that is now driving the growth of tourism in the Galápagos (see above) and that, in fact, Galápagos welcomes anyone willing to pay the park’s admission fee, regardless of the well-documented problems associated with the runaway growth of tourism in the islands. Tourism consumes exceedingly large amounts of resources in Galápagos; for example, hotels account for 49% of the demand for water on Santa Cruz. Water usage at hotels averages 469 liters of water per person per day, a figure that is 2.8-times greater than that for the average resident of the islands.

Although all visitors to Galápagos (regardless of how they tour the islands) bring money that helps protect the islands, they also bring problems. The biggest of these problems associated with high rates of visitation is the arrival and spread of invasive species. Goats brought by early visitors to Galápagos denuded vast areas of vegetation, thereby leaving no food or nesting sites for endemic species. Rats devastated populations of tortoises, and blackberry plants have choked out more than 80% of endemic Scalesia in many parts of the highlands of Santa Cruz and Isabela. On Santa Cruz, almost half of the highlands is covered by invasive species, and a parasitic fly (Philornis downsi) has been destroying populations of several land birds (including “Darwin’s finches”) in the islands. Several endemic species are extinct, and more than 40 other species in Galápagos are critically endangered. These problems have not been solved by “green” marketing strategies that promote tourism as “ecotourism,” “nature experiences,” “conscientious visitation,” and “adventure tourism,” or the “management plans” that keep several “pristine” areas free of invasive species (while those same invasive species flourish and spread elsewhere).

MIGRATION FROM THE MAINLAND

Galápagos residents enjoy higher incomes, a higher standard of living, lower rates of unemployment, greater access to technology, and greater gender equity than in mainland Ecuador (e.g., the average income in Galápagos is almost twice that on the mainland). These benefits have lured people from the mainland to Galápagos seeking a better life. The islands’ growing residential population, along with the flood of tourists, has brought a host of other changes, including the islands’ first regularly scheduled flights (1967), reliable telephone service (1971), road across an island (from Itabaca Channel to Puerto Ayora; 1975), banks (1979), brothels (1992), dive center (1992), 24-hour electricity (1997), access to the Internet (2000), airport at San Cristóbal (2007), and stoplight to control traffic jams (in San Cristóbal, in 2006). Just as the hundreds of new hotels in Galápagos in recent decades have produced greater demands for food, water, sewage treatment, garbage disposal, roads, and other infrastructure, so too have the growing numbers of tourists and residents in the islands increased the damage associated with destroying more habitat, introducing more invasive species, importing more products from the mainland, consuming more natural resources, and generating more waste products (e.g., Santa Cruz and San Cristóbal each produce more than 20 tons of waste products per day, and tour boats dump another two tons of such products per day at Santa Cruz).

To manage and limit this migration of Ecuadorian tourists to Galápagos, Ecuador passed its ambitious and far-reaching 1998 Special Law for the Conservation and Sustainable Development of Galápagos Province. This law, which did not limit tourism, defined who can work and live freely in Galápagos, increased the percentage of tourism-generated revenue given to GNP, regulated the transport of introduced species into the islands, expanded the boundaries of the marine reserve, slowed migration to the islands (even by Ecuadorian citizens), and provided a legal basis for greater security of GNP. Although Ecuadorian citizens living on the mainland pay less to visit Galápagos than do foreigners, they cannot move to Galápagos.

Although most residents of Galápagos understand the importance of addressing environmental problems, they often resent experts and international groups that impose restrictions on their lives (e.g., restrictions on fishing, tourism, use of petroleum fuels, and land use) while treating the islands like a nature reserve or amusement park instead of the residents’ home. This use of conservation as a tool to gain political control marginalizes local residents, for many of these residents have more immediate needs that can be met only with economic development. As one official in Galápagos, after noting that many residents have poor housing and little food, sarcastically asked, “And the world has the gall to ask them to sacrifice more because some bureaucrats declare Galápagos to be a World Heritage Site? Please.…”

The tension in Galápagos between tourism, conservation, and development will continue. As Peter Benchley noted, developments in Galápagos such as roads are “black scars [that] speed up the development spiral by luring more workers and their families, which require more schools and services, which demand more revenues—and more tourists. Once you start down that road, say critics, it’s tough to put on the brakes” (Benchley and Franklin, 1999). Despite this ongoing tension, tourism—which annually generates more than $500 million (of which about 64% enters the local economy)—will continue to drive economic development in Galápagos; this is why tourism and the population of Galápagos will continue to grow, thereby making the arrival and dispersal of non-native species a permanent problem for the islands.


COVID-19 in Galápagos

When the COVID-19 virus reached Ecuador in 2020, Galápagos went into a multi-month lockdown. There were more than 100 confirmed cases in the islands. All flights, except for humanitarian ones, to and from the islands ended, and all stores except pharmacies and grocery stores closed. Cargo entered the islands with strict protocols, and residents were allowed out of their homes twice per week to buy essential food and medicine. Schools and beaches closed, fieldwork ended, and there was a curfew from 2:00 p.m. to 5:00 a.m. Tourism ended and GNP closed.



Numerous agencies have noted that the problems associated with Galápagos’ dependence on tourism is unsustainable. Nevertheless, Ecuador—anxious to lure as many tourists as possible—in 2019 continued its aggressive, ongoing advertising campaign titled “All you need is Ecuador” to bring more people to the Ecuadorian mainland and Galápagos.

See also: Introduction; Part I: Invasive Species; Part II: Special Law of 1998; Towns.
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Invasive Species

Humans have transformed virtually every place that we have found, and Galápagos is no exception. Fray Tomás de Berlanga found pristine ecosystems when he discovered Galápagos in 1535, but between 1685 and 1850, pirates, whalers, and others left their marks on Galápagos when they introduced alien species (e.g., goats) on the islands and killed tens of thousands of tortoises and fur sea lions for meat and fur. By the early 1800s, Floreana’s Patrick Watkins—the first known inhabitant of Galápagos—was raising chickens, potatoes, and pumpkins, which he sold or traded for rum and other supplies to visiting ships. When Charles Darwin arrived in 1835, he described 17 introduced species that Floreana’s 200–300 residents were using, including dogs to hunt the islands’ many wild pigs and goats. Three years later, another visitor to Floreana reported thousands of hogs, which were killing the tortoises. Soon thereafter, pigs, goats, and other invasive animals had spread to several islands. Darwin understood the potential destructive power of these invasive species, noting “the havoc the introduction of any new beast of prey must cause in a country, before the instincts of the indigenous inhabitants have become adapted to the stranger’s craft or power” (Darwin, 1905).

Most people value environments that they believe are natural and pristine. Similarly, many people consider Galápagos to be one of the few remaining windows into that former world. Although Galápagos retains more than 90% of its biodiversity and is often described as “pristine,” the highlands of inhabited islands such as Floreana bear little resemblance to pristine or natural ecosystems, or even to what Darwin saw in 1835. The extinction rate on oceanic islands is 100 times higher after human colonization than before humans’ arrival (e.g., dodos on Mauritius, moas on New Zealand, and elephant birds on Madagascar are all extinct), and human activities have contributed to extinctions in Galápagos. For example, Floreana’s endemic daisy (Delilia inelegans) is gone, as are Galápagos amaranth (Blutaparon rigidum) and the “great beds” of the vine Sicyos villosus (a relative of cucumbers) that Darwin saw in 1835. Many other plants and animals are threatened by invasive species, which continue to be the most serious threat to biodiversity in the islands.

ANIMALS

Long ago, domestic mammals that were originally restricted to settlements and farms in Galápagos turned feral and spread across several islands, where they devastated several ecosystems.

Pigs (Sus scrofa) eat the eggs (and juveniles) of reptiles such as marine iguanas and land iguanas. In one study, a pair of pigs found and destroyed 23 nests of tortoises in a month.

Cats (Felis catus) and dogs (Canis familiaris), which are common pets on inhabited islands, eat reptiles (e.g., juvenile tortoises, marine iguanas) and birds (e.g., boobies, juvenile penguins). Killing all of the rats, dogs, goats, and cats on Baltra enabled the successful reintroduction of land iguanas there.

Donkeys (Equus africanus) first appeared in Galápagos in 1834 on Floreana, where they were used to move tortoises and kegs of tortoise oil to settlements and visiting boats.

Goats (Capra aegagrus) were first recorded in 1813, when Captain David Porter put four of them (and a Welsh ram) ashore on Santiago to graze. In 1833, crew of the British whaler Stratford shot descendants of these goats on Santiago. Goats were also introduced on other islands, where they were left as a source of meat for when the sailors returned. Goats, which can adapt to challenging environments, often breed twice per year, and by the mid-1800s were abundant on Santiago, Floreana, Santa Cruz, and San Cristóbal. In some places, the only vegetation that survived the herds of goats was that which was inaccessible.

Black rats (Rattus rattus) were introduced on Santiago in the 1600s by buccaneers careening their boats. Rats caused problems on boats, as noted by Captain David Porter in 1815: “I intended to clean my ship’s bottom, overhaul her rigging, and smoke her to kill the rats, as they had increased so fast as to become a most dreadful annoyance to us, by destroying our provisions, eating through our water-casks, thereby occasioning a great waste of our water, getting into the magazine and destroying our cartridges, eating their way through every part of the ship, and occasioning considerable destruction on our provisions, clothing, flats, sails.… It had become dangerous to have them any longer on board; and as it would become necessary to remove everything from the ship before smoking her.… I believed that a convenient harbor could be found among one of the groups of islands that would answer our purpose” (Porter, 1815). By the 1800s and 1900s, rats “smoked” from boats were abundant on several islands, including Floreana, San Cristóbal, Isabela, and Pinzón. Black rats have been blamed for the extinction of several of the seven species of endemic rats, as well as for the devastated populations of tortoises on some islands. Although black rats are prey for Galápagos hawks and spread seeds of endemic Miconia robinsoniana, they have damaged every island on which they have lived. As of 2018, Pinzón is the largest island in Galápagos from which rats have been eradicated.

PLANTS

More than 60% of the plant taxa in Galápagos are imported. In the highlands of inhabited islands, as well as in other areas, invasive plants have taken over vast tracts of land, where they are outcompeting native and endemic species for light, water, nutrients, and other resources. For example, a study in 2014 reported that almost half of the vegetation canopy of Santa Cruz’s highlands consists of non-native species of trees, shrubs, and grasses. On San Cristóbal, the situation is similar, for in some places, more than 70% of the natural vegetation has been lost. Many of these invasive plants and animals have been brought accidentally, and others have been brought intentionally.

Blackberry (Rubus niveus) was introduced in Galápagos on San Cristóbal in 1968 and has now spread to Floreana, Santa Cruz, Isabela, Santiago, and other islands. Blackberry, which grows best in partial shade, forms nearly impenetrable thickets usually about 6' high. On Santa Cruz, the 60 square miles covered by blackberry have choked out more than 80% of the original Scalesia forests in the highlands.

Red quinine (Cinchona pubescens) was introduced in the 1940s on Santa Cruz by two farmers as a cash crop and a source of quinine, a treatment for malaria (a nonexistent disease in Galápagos). In 2017, quinine covered more than 40 square miles on Santa Cruz, where it has converted treeless vegetative zones into forests.

Invasive guava (Psidium guajava) is a widespread shrub or small tree that is exceedingly difficult to eradicate. Burning land in Galápagos is prohibited, but many residents—especially in the highlands of Isabela—use fire and banned pesticides to control guava, which covers more than 150 square miles there. Some entrepreneurs now convert guava to charcoal and jams, which they sell to boats and tourists.

Elephant grass (Pennisetum purpureum), which lines roads and covers pastures of the lower highlands, is a tall grass (up to 6 feet high) that is used as fodder for cattle. Wherever it grows, elephant grass chokes out native species. In the highlands of Santa Cruz, elephant grass covers vast fields.

SUCCESS STORIES: ELIMINATING INVASIVE SPECIES

In the past few decades, Galápagos has made much progress with eliminating or managing several species of invasive vertebrates. The most successful project was Project Isabela (1997–2006), which was triggered by the destruction by goats of the native forest ecosystem (e.g., Cyathea) on Isabela’s Alcedo Volcano. The cool forest there had been a gathering place for tortoises, but northern Isabela’s vast herd of goats had eaten and trampled the vegetation, thereby destroying the area. Project Isabela’s goal was to eliminate large, introduced mammals such as goats, pigs, and donkeys on northern Isabela (more than 960 square miles), Santiago (226 square miles), and Pinta (23 square miles) Islands. The last few thousand goats on the large islands were found and killed with “Judas” goats whose hormonally induced estrus attracted other goats. The Judas goats, which were equipped with radio transmitters, were then tracked down by rangers, who killed all of the Judas goats’ companions. Project Isabela, which was often presented as a moral imperative to “save” nature, was successful; for example:

Santiago: Before pigs were eradicated on Santiago, the survival rate of sea turtle hatchlings was 1.88%. In 2007, after GNPD rangers killed more than 18,700 feral pigs there, the survival rate increased to 86.4%. In 2004, the last of Santiago’s 340 donkeys were killed by sharpshooters aboard helicopters, and the next year the last of Santiago’s 79,579 feral goats were killed. By 2006, Santiago was free of all large introduced mammals (i.e., goats, pigs, donkeys). Although the project was named “Project Isabela,” most of the project’s money was spent on eradication efforts on Santiago.


Drones to the Rescue

The first use of drones anywhere in the world to combat invasive vertebrates occurred in 2018 in Galápagos, when GNPD authorities noted that black rats (Rattus rattus) and brown rats (R. norvegicus) had infested North Seymour (0.73 square miles) and Mosquera (0.03 square miles). Mosquera is known for its playful sea lions, and North Seymour houses nesting sites for a variety of Galápagos species, including land iguanas, frigatebirds, and swallow-tailed gulls (the world’s only nocturnal gull). Drones—each dispensing 44 pounds of poison on 15-minute flights—treated 52% of North Seymour, and GNPD rangers manually dispersed poison on the other sites.

Both islands are being monitored and, if necessary, will be treated again. However, early indications suggest that the project was successful. This success depended on the drones, which were more precise, cheaper, and easier to operate than helicopters, which had been used in earlier eradications of rats (e.g., on Santiago).



Pinta: It took more than 30 years to make Pinta goat free, but the last of the islands’ 41,000 goats were killed in 2003.

Northern Isabela: In 2006, the last of northern Isabela’s more than 62,000 feral goats were killed.

Some other eradications of invasive species have also been successful in Galápagos. For example, hundreds of goats and donkeys were gone from Floreana by 2007, the last 498 donkeys were eradicated on San Cristóbal in 2010, and introduced rats—which had killed all juvenile tortoises on Pinzón for almost a century—were eradicated from Pinzón in 2012. (By the end of 2017, 1,007 juvenile tortoises had been repatriated to Pinzón.) Rats were also removed on Rábida, Sombrero Chino, Baltra, and Bartolomé. Fire ants, which arrived in Galápagos in 1981, have been eliminated from Santa Fé and Marchena (but not most larger islands), and cats have been gone from Baltra since 2003. Cats and rats remain a problem at places such as Urbina Bay and Punta Cormoránt, but some uninhabited islands (e.g., Genovesa, Wolf, Darwin) continue to have no introduced mammals and relatively few invasive plants and insects.

INVASIVE SPECIES IN GALÁPAGOS TODAY

How many alien species have been introduced to Galápagos by humans?

As of 2019, 1,627 terrestrial and marine alien species had been introduced to Galápagos since the islands were discovered in 1535. Of these, 96% have been terrestrial species, and the remainder have been marine (including algae, hydroids, and bryozoans). About 47% of the alien species have been introduced intentionally, and 44% of these species were plants for agriculture and horticulture. Since Galápagos was discovered in 1535, vascular plants have been introduced at a rate of more than one species per year; this is more than 10,000 times faster than the natural rate of arrival of these plants in the islands. In Galápagos, humans have replaced birds as the most important means of disseminating plants.

Of the remaining terrestrial species introduced intentionally, 3% have been vertebrates, 54% have been terrestrial plants, 5% have been terrestrial invertebrates, 35% have been terrestrial insects, and 3% have been pathogens. Most accidentally introduced terrestrial species arrive on plants and plant-associated products. The detection of the destructive giant African snail (Lissachatina fulica) in 2010 on Santa Cruz was met by a strong response; the Agencia de Bioseguridad de Galápagos (ABG) trained several dogs to detect the snail, and the program was soon killing almost 30,000 of these giant (i.e., up to 8 inches long) snails per year (up from only 3,391 in 2013). The number of farms infected with these snails dropped from 50 in 2010 to 14 in 2016.

In 2019, a study reported that Galápagos houses 53 invasive marine species. This was 10 times the number that had been reported earlier and was the largest documented increase in exotic species in any tropical marine region in the world. Most of the newly reported invaders are ascidiaceans (saclike marine filter-feeders), marine worms, and bryozoans, all of which probably arrived on ships from around the world.

How have these alien species been introduced?

Of the 821 species of terrestrial plants introduced by humans to Galápagos, 687 (i.e., 84%) were introduced for agriculture and horticulture, and 127 (i.e., 15%) have been introduced unintentionally as contaminants of plants (e.g., seeds). Of the 50 vertebrates introduced to Galápagos, 58% have been introduced intentionally; most of the rest came as hitchhikers on boats (22%) and on cargo and transport vehicles (12%). Of all the vertebrates introduced to Galápagos, 32% have been introduced for breeding and 22% as pets. All but one of the 545 species of terrestrial insects introduced to Galápagos have been introduced unintentionally, most as contaminants of plants (e.g., seeds; 196 species = 36% of total) and soil/plant materials (95 species = 17% of total) and food (89 species = 16% of total). All of the 63 known species of pathogens introduced to Galápagos (e.g., the Plasmodium blood parasite in Galápagos penguins) have arrived as parasites and pathogens of animals and plants.

How many of these alien species have become established?

As of 2017, at least 1,524 alien species—that is, 94% of the 1,627 species alien species introduced to Galápagos—have become established in Galápagos. Most of these established species are terrestrial plants and insects, but a few are vertebrates. For example, the smooth-billed ani (Crotophaga ani) was introduced by cattle ranchers in the mistaken belief that the birds would eat ticks. Today, there are more than 250,000 of these birds in Galápagos.

What kinds of alien species have become established?

Of the 1,524 established alien species, 54% are terrestrial plants, 2% are vertebrates, 5% are terrestrial invertebrates, 35% are terrestrial insects, 4% are pathogens, and 3% are marine species. About 59% of established species are now naturalized, meaning that they are self-sustaining and can reproduce and spread in the wild without human assistance. For example, 95% of the species of insects are naturalized, as are 33% of the terrestrial plants. Of the 1,524 established alien species, 37% (97% of which are terrestrial plants) depend on humans to survive or are restricted to human settlements.

Where have these alien species come from?

Alien species arrive in Galápagos from all over the world. In 2017, boats and tourists arrived in Galápagos from 160 different countries (i.e., 82% of the countries in the world).

How fast have alien species arrived in Galápagos?

Since Galápagos was discovered in 1535, an average of about three species of alien plants and animals have been introduced to Galápagos per year. Since 1970, however, that rate has increased to 27 species per year, and 76% of alien species were first recorded in Galápagos in the past five decades. This increase is strongly correlated with increases in tourism (e.g., more people, boats, planes, luggage, cargo, and places of origin).

How are alien plants and animals introduced accidentally to Galápagos?

The most important routes for alien plants to Galápagos are 1) as contaminants of plants and plant-associated materials (e.g., seeds, packing materials), 2) on transport vehicles (e.g., private and commercial planes and boats), 3) in soil or decomposing vegetation (including animal feces), and 4) on food commodities, especially fruits and vegetables.

Many alien species arrive inconspicuously as hitchhikers; for example, just over half of the alien species in Galápagos were introduced unintentionally by humans. Vertebrates brought 37 species of alien microbes, 11 species of insects, and 4 species of arachnids. Planes and boats brought 9 species of reptiles (e.g., geckos), 4 species of mammals, 97 species of insects, 4 species of mammals, and 53 alien marine species. Plants brought 26 species of alien pathogens. Most hitchhikers arrived before quarantine inspections began in 2000.

Are all invasive plants a problem?

Many residents of Galápagos consider plants such as citrus (Citrus sp.) and avocado (Persea americana) trees to be shade-creating cash crops. Similarly, passion fruit (Passiflora edulis) and elephant grass (Pennisetum purpureum) provide food for cattle. Introduced plants such as carrots and onions do not spread and are not a problem in Galápagos.

Intercepting and Managing Alien Species

In 1999, Galápagos implemented biosecurity protocols that established guidelines for what products were permitted, restricted, and prohibited in the islands. These protocols were strengthened in a plan to manage invasive species (Plan de Control Total de Especies Introducidas) in 2007, but the plan was underfunded and poorly implemented, and problems persisted. For example, one study suggested that in 2006–2007, the agency intercepted about 1 in 8,230 (about 0.01%) organisms entering Galápagos. Funding problems persist; for example, at one point, GNPD had 16 patrol boats, only one of which was fully operational. Seven others had limited operations.

In 2012, Galápagos created the ABG, whose goal was to prevent or reduce risks of introduced species that affect the islands’ people, ecosystems, and biodiversity. The agency faces an overwhelming task. For example, in addition to inspecting more than 250,000 tourists and their luggage, the agency must also deal with more than 5,000 tons of cargo (mostly construction materials, dry foods, grains, and fresh produce) arriving each year at docks and airports in Galápagos.

ABG has stopped thousands of invasive species from reaching Galápagos. For example, in 2012, ABG confiscated 14,180 products during routine inspections of cargo and luggage; of these products, 48% were prohibited in the islands. Tourists brought 69% of these products; the remainder were brought by Galápagos residents. In 2016, authorities confiscated 411 terrestrial invertebrates and an array of vertebrates, including iguanas, an opossum, a saffron finch, goldfish, and several breeds of dogs. The fumigation of plants and boats, implemented in 2008, has stopped a variety of invertebrates, and dead insects and other terrestrial invertebrates are common in the holds of planes arriving in Galápagos. Argentinian ants (Linepithema humile), which are common at and around the Quito airport, have been intercepted at Baltra several times. These ants are one of the 100 worst invasive species in the world.

Biosecurity protocols have reduced the number of vertebrates introduced deliberately in the islands, but other types of alien organisms continue to arrive. Residents, wanting to more closely match their lives in Galápagos with those on the mainland, have brought almost half of the alien species introduced intentionally in Galápagos. Most of these species have been agricultural and horticultural plants and animals, including cattle, poultry, and pets (e.g., dogs, cats). Such introductions are a primary route for other alien species, including pathogens, invertebrates, and other plants.

THE ONGOING PROBLEM OF INVASIVE SPECIES IN GALÁPAGOS

The eradication of many established non-native species is costly and rarely successful. GNPD has spent more than $1 million on projects to eradicate 34 invasive species, but only four of the projects—all involving small (less than 2.5 acres), localized places owned by one person and lacking persistent seed banks—have been successful: rock pigeon (Columba livia), tilapia (Oreochromis niloticus), kudzu (Pueraria phaseoloides), and a species of Opuntia. Most attempts have been economically impractical or impossible; for example, eradicating 2.5 acres of quinine can cost as much as $2,200. The parasitic fly Philornis downsi continues to devastate juveniles of many species of land birds, and traps that kill yellow paper wasps (Polistes versicolor) and several destructive ants (e.g., Wasmannia auropunctata, Linepithema humile) seldom keep pace with the invaders’ growing populations.

Humans have been (and continue to be) the greatest threat to the biodiversity of Galápagos, and our various activities—especially tourism—remain directly or indirectly responsible for the introduction of almost all invasive species in the islands. These invasive species have damaged several islands in Galápagos, including Pinzón and Rábida, which have never been inhabited, as well as Santiago, which has not been inhabited for several decades. Many conservationists question the ability of Galápagos to rid itself of invasive species, or to even stop the invasion. The number, frequency, and geographic origin of pathways of invasive species to Galápagos have increased, as have the number of visitors, the types of visitation, and amount of cargo. The popularity of Galápagos is a major liability to the conservation of the island’s ecosystems.

No inspection system can catch every alien species entering Galápagos, especially the small pathogens (e.g., Philornis) that can devastate wildlife. A single pathogen or gravid female insect, perhaps arriving in someone’s pocket or suitcase, or on a sock, plant, box of cargo, or piece of packing material, can change an entire landscape. As Charles Darwin noted, “It is not too strong an expression to say that the introduction of a single [alien species] might change the whole aspect of a district, even to the minutest living details.” Darwin was right. Although there is little evidence that invasive species (except humans) cause extinctions, they can—and often do—transform ecosystems. This is why invasive species remain the most dangerous threat to the biogeographical uniqueness, native species, and scientific heritage of Galápagos.

See also: Part I: Tourism; Part II: Agriculture; Blackberry; Galápagos Marine Reserve; Philornis downsi; Project Isabela; Quinine
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The Future of Galápagos

Despite its challenges, Galápagos remains one of the most popular travel destinations in the world. More than a quarter-million people visit the islands every year, and the number is growing. Most of these people come to Galápagos to marvel at the islands’ unique animals, who persist because they were partially shielded from early visitors by the islands’ remoteness and scarcity of fresh water. The short, ill-fated visit in 1535 by the islands’ discoverers had little impact on the islands’ plants and animals, but subsequent longer visits by pirates, whalers, soldiers, and today’s tourists have created a variety of ongoing challenges for Galápagos.


Charities Devoted to Conserving Galápagos

There are two major charities devoted exclusively to the conservation of Galápagos: Galápagos Conservancy and Galápagos Conservation Trust.

Galápagos Conservancy, which was founded in Virginia in 1985, has more than 13,500 members. It supports several tortoise-related programs, including the Giant Tortoise Restoration Initiative, surveys of wildlife (e.g., penguins), and tortoise repopulation programs on Floreana, Santa Fé, and Santiago. The Conservancy, which has published Galápagos Report since 2006, also funds educational programs devoted to sustainability and the control of invasive species in Galápagos.

In 2020, the Conservancy helped launch Galápagos Vital Signs, an online, satellite-based monitoring system of environmental indicators (e.g., precipitation, temperature, plant productivity) across the islands, including at 14 major islands, 5 protected zones of GMR, and 5 of Isabela’s volcanoes. These data are meant to support up-to-date information for scientists, government officials, conservationists, tour operators, divers, and others who work in Galápagos. The Conservancy’s revenues in 2018 were $3,644,880.

Galápagos Conservation Trust, which was founded in 1995 in London, partners with a variety of organizations to conserve the islands and combat plastic pollution. It has sponsored surveys of sharks (2011), land iguanas (2017), and tortoises (2009). The Trust’s revenues in 2018 were £831,406.



Although the many problems facing Galápagos today are multifaceted, they can be traced to one prominent, invasive species: humans. As is true for other archipelagos, we have exploited the islands, polluted them with non-native plants and animals, degraded their habitats, disrupted the islands’ age-old solitude, and driven several species to extinction. Conservation depends on relative isolation, and the flood of tourists in Galápagos has meant fewer native species. Indeed, with tourists come development and increased demands for goods and services—for example, water, fuel, food, roads, cars, souvenirs, and schools—from elsewhere. To appreciate this, consider the much-traveled Baltra Highway that takes tourists across Santa Cruz from Itabaca Channel to Puerto Ayora. In 1968, there was one car in Puerto Ayora. The Baltra Highway opened in 1975, and in the mid-1980s there were 28 cars. Today, Galápagos has more than 1,100 cars, which have killed more than 20,000 of the islands’ animals. Similar examples of the impact of development are found throughout the inhabited islands of Galápagos.

When GNP was created in 1959, conservationist and UNESCO pioneer Irenäus Eibl-Eibesfeldt applied a common observation to Galápagos, and then asked a basic question: “On the whole, colonization conflicts with nature protection. How can both interests be reconciled?” (Eibl-Eibesfeldt, 1959). How can we reconcile conservation with colonization in Galápagos? There is no turning back; tourism accounts for more than 70% of employment in Galápagos, and people are not going to stop coming to the islands. What, then, should be done? What is the future of Galápagos?

BUILDING ON SUCCESS

In recent decades, Galápagos has implemented several programs to protect the islands’ biodiversity, eradicate invasive species, restrict immigration, monitor environmental impacts, and protect and repatriate endangered species. Many improvements are now obvious and taken for granted; for example, visitors to GNP pay an entrance fee and must be accompanied by licensed guides, industrial fishing is banned, and the islands’ endemic animals are no longer eaten or sold as pets. Project Isabela, which began in 1997, eradicated destructive goats, pigs, and rats from several islands and, in the process, protected several threatened species and habitats. For example, after black rats were exterminated on Pinzón in 2012, captive-bred hatchlings were returned to the island, and the first giant tortoises in decades were born naturally there a few years later.

Breeding programs are among the most important and successful conservation initiatives in Galápagos. These projects, which began several decades ago, have created stars such as “Lonesome George” and “Super Diego,” and have increased populations of several threatened, iconic species, including tortoises and land iguanas. There are also successful ad hoc projects; for example, in 2019, GNPD rangers helped release more than 40 tortoise hatchlings that had been trapped in their natural nests by heavy rains.

The Giant Tortoise Restoration Initiative, which was launched in 2014, is the most ambitious species-recovery program ever attempted in Galápagos; it hopes to restore tortoise populations to historical distributions and numbers across the archipelago, including on islands where native tortoises are extinct.

Today, the most critical breeding program is for mangrove finches, which are among the world’s rarest birds; there are fewer than 150 individuals (and 25 breeding pairs) left in Galápagos. That program, which began in 2013, has released dozens of captive-bred mangrove finches to their two natural habitats on northwestern Isabela. GNPD’s breeding program for these birds seems to be the species’ last and best hope for avoiding extinction.

Inspection and quarantine systems have slowed the arrival and spread of invasive species, educated the public about the importance of eliminating or controlling invasive species, and required that all tourists in GNP be accompanied by trained naturalist guides.

Galápagos Verde 2050 is using water-saving technology to help spread more than 7,000 plants (of more than 70 species) in Galápagos. These plants are aiding ecological restoration on several islands, and include Opuntia, which shapes the landscape (and is the primary source of food for land iguanas) on South Plaza Island.

Much of the islands’ wastes are now recycled, and measures are in place to reduce the use of plastics in the islands.

Thanks to these programs and interventions, Galápagos remains unique; more than 90% of the islands’ endemic species are still living in Galápagos. However, and despite these successes, the survival of several species remains tenuous. For example, just among the islands’ famous land tortoises, three species are vulnerable, three are endangered, and six are critically endangered. Two species are extinct.

ONGOING CHALLENGES

The islands’ many successes instill hope for the future. Some problems have been solved, and others have been managed, but others continue to threaten the islands. Development remains unsustainable; officials are besieged with proposals for extravagant golf courses, lush spas, high-end hotels, and resorts. Invasive species, illegal fishing, and rampant tourism continue to threaten the islands.

Invasive Species

As humans have done in every place we have lived, the earliest visitors to Galápagos brought with them a variety of plants and animals—some to kill and eat, some to use as commodities (e.g., trees for wood), and some to use aesthetically (e.g., flowers). Many of these non-native animals and plants (e.g., onions) were benign, but others soon began changing the islands. As noted throughout this book, there has been a steady stream of these invasive species—black rats (1600s), goats (1814), cattle (ca. 1850), pigs (1856), dogs (before 1925), donkeys (ca. 1934), fire ants (ca. 1947), and mice (ca. 1943), to name but a few. Descendants of these pioneering invaders—especially those of goats, pigs, dogs, cats, donkeys, and rats—have altered or destroyed entire ecosystems in Galápagos, as have introduced plants such as blackberry and guava.

Today, Galápagos is often marketed as a “tropical paradise,” “untouched nature,” and “the world’s last unspoiled place.” There are some relatively unaffected places in Galápagos, but the islands are hardly “untouched,” “unspoiled,” or the “pristine wilderness” that travel brochures advertise. For example, although there were 112 recorded introduced species in 1900, there are now at least 1,476 (that we know of) non-native species that are established in Galápagos; this number includes more than 800 terrestrial plant species, more than 490 invertebrates, 63 pathogens, and more than 25 vertebrates. More such species arrive regularly, despite the best efforts by GNPD to block their entry. These invasive species have degraded more than 146 square miles (about 5%) of the islands. On Santa Cruz, half of the highlands is covered by invasive plants.

In recent decades, GNPD hunters—some using machine guns to shoot animals from helicopters—have killed hundreds of thousands of large, invasive mammals such as goats and pigs in Galápagos. Although these invasive vertebrates are now gone, several new, smaller, and harder-to-detect invaders have taken their place. Wasps were reported for the first time in Galápagos in 1988, and are now living on most islands. The parasitic fly Philornis downsi now kills more than 20 species of birds in Galápagos, including at least 12 species of Darwin’s finches. Infections are often fatal. Some of Galápagos’ penguins carry the Plasmodium blood parasite, the Mediterranean fruit fly (Ceratitus capitate) was detected in the islands in 2008, and the mosquito Aedes aegypti—which transmits yellow fever and dengue fever—is now in the islands. Although previous pests such as pigs and goats were easy to see, most members of the newest wave of invasive species are not. This makes them hard to detect on the many boats, planes, shoes, cargo, backpacks, luggage, and people that come to Galápagos.

The islands now also host more than 20 species of introduced ants, the most troublesome of which are the small fire ant (Wasmannia auropunctata) and the big-headed ant (Pheidole megacephala). These species can infect the eyes of giant tortoises and eat their young, harm baby birds, and even kill small animals with group attacks. Both of these species are among the 100 most harmful invasive species in the world.

Invasive plants also pose problems, for the islands’ simple, species-poor ecosystems are especially susceptible to non-native species. Although visitors to Galápagos often remember their encounters with the endemic daisy tree (Scalesia) at Los Gemelos, they are seldom told that the iconic plant now covers less than 5% of its original area there. Far more abundant at Los Gemelos is blackberry, an invasive plant.

In Galápagos, the number of introduced species of plants (866 and counting) exceeds the number of endemic and native species in Galápagos combined. More than 30 of these 866 species are invasive species such as blackberry that damage the ecosystems of Galápagos and threaten the islands’ endemic plants. The rapid, efficient dispersal of most invasive plants has made many of these species virtually impossible to eradicate. Invasive species continue to arrive, usually without anyone knowing it.

Illegal Fishing

Although GNPD now monitors fishing in GNP, illegal fishing continues. Harvesting sea cucumbers remains vastly profitable; for example, in 2016 a Galápagos resident was caught smuggling more than 3,000 sea cucumbers (Isostichopus fucus and Stichopus horrens) to the mainland. (He was sentenced to three years in jail.) Earlier, in only three months one year, GNPD estimated that more than 7 million sea cucumbers were harvested, far exceeding the authorized limit of 550,000. Not surprisingly, the population of sea cucumbers has dropped 60% in the past four decades.

Worldwide, more than 73 million sharks have been killed for the illegal trading of shark fins (for shark fin soup in Asia). Although shark fishing has long been banned in Galápagos, the islands have not been spared; between 2009 and 2019, more than 20 boats were caught in GMR carrying sharks. For example,

In 2016, Maria Tatiana IV was intercepted by GNPD and the Ecuadorian Navy carrying 60 swordfish, 23 albacore tuna, 55 shark fins, and 81 parts of sharks, some classified by IUCN as Vulnerable.

In 2017, Fu Yuan Yu Leng 999 was caught with 300 tons of marine species aboard, including 6,600 sharks.

In 2017, Don Gerald V was caught with 156 sharks aboard, including Vulnerable silky sharks (Carcharhinus falciformis). The boat’s captain was sentenced to three years, and the 16 crewmen each to 18 months, in prison.

In 2015, a tourist was caught smuggling 11 iguanas (9 marine, 2 land) from Galápagos. He was sentenced to two years in prison and fined $20,000.

Paying the Bills

Conservation is often expensive. For example, when disgruntled fishers reintroduced six goats on Santiago in 2009, it cost GNPD $32,393 to remove them. Today, these costs are even higher; for example, it costs CDRS $2,000 per day to rent a research boat; $98,000 per year to pay the electricity, phones, Internet, etc. at CDRS; and $300,000 per year to maintain the station’s collections.

Energy

In 2001, the wreck of Jessica spilled 200,000 gallons of fuel into San Cristóbal’s Wreck Bay and, in the process, drew the world’s attention to the dependence of Galápagos on fossil fuels. Galápagos pledged to be independent of fossil fuels by 2017, but that goal—like earlier limits on tourism—quietly passed with little accompanying progress.

There are now several initiatives in Galápagos to produce renewable energy, including solar-power projects at Isabela, Santa Cruz, and Baltra; wind-power projects at San Cristóbal and Baltra; and a hybrid power plant (using plants harvested on the mainland) at Isabela. Although these highly publicized projects have helped, Galápagos remains heavily dependent on fossil fuels for generating electricity. As of 2019, Galápagos’ goal of being independent of fossil fuels remains distant (see table).

Despite the challenges and costs of conserving Galápagos, the GNPD, Ecuador, charities, and dedicated individuals continue the work because they know that Galápagos is unique. There is much at stake, for there is no other place like Galápagos. As Irenäus Eibl-Eibesfeldt noted in 1961, “Slowly but surely we men are covering our planet with asphalt and concrete and we can see how, in a few decades, natural history which has lasted for millions of years has been destroyed forever.… Let us, then, do our best to see that at least the … Galápagos Islands, that are so rich in natural marvels, are kept undisturbed for ourselves and for those who come after us” (Eibl-Eibesfeldt, 1961).

Sources of Electricity in Galápagos




	Source

	
	% of Power Installed in Galápagos




	Diesel (thermoelectric plants)

	
	85




	Renewable

	
	



	Wind

	
	10.8




	Solar

	
	4.1




	Vegetable oils

	
	0.1






See also: Part I: Giant Tortoises: The Galápagos of Galápagos; Invasive Species; Tourism; Part II: Jessica; Rays and Sharks
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Agassiz, Louis and Elizabeth

Jean Louis Rodolphe Agassiz (1807–1873) was a famous Swiss-American biologist and the 19th-century’s most vocal scientist who rejected Charles Darwin’s theory of evolution by natural selection. In the 1830s, Agassiz studied with famed French biologist Georges Cuvier (1769–1832) in Paris, after which he promoted Cuvier’s claim that there had been many mass extinctions and subsequent re-creations of life. Agassiz became famous for deducing the concept of past ice ages, which he used to explain Cuvier’s extinctions. Although Agassiz did not profess any particular religious creed, he invoked an intervening Creator, claiming that organisms have not evolved, but instead “have made their successive appearance upon earth by the immediate intervention of the Creator … They show the omnipresence of the Creator” (Agassiz, 1857).

Four years after emigrating to the United States in 1846, Agassiz married Elizabeth Cabot Agassiz (1822–1907), an American naturalist and college educator who later cofounded (and was the first president of) Radcliffe College. Louis became a zoology professor at Harvard University, where he was also the founding director of the Museum of Comparative Zoology. Agassiz believed that life was too complex to have originated any other way except via the re-creations proposed by Cuvier. Ruling out evolution as well as a literal interpretation of Genesis involving Noah’s Ark, Agassiz instead claimed that “all animals and plants have occupied from the beginning those natural boundaries within which they stand to one another in such harmonious relations.… Pines have originated in forests, buffaloes in herds, men in nations” (Agassiz, 1857). Agassiz rejected evolution by natural selection because, he claimed, it had little supporting evidence.

Agassiz believed that the Galápagos Islands were far too young to be inhabited by creatures so different from any known in other parts of the world. He had urged his students and other scientists to visit Galápagos because he was convinced that such studies would support his creationist ideas.

In 1871, in an effort to gather evidence to refute Darwin’s idea, Louis and Elizabeth joined an eight-month expedition aboard the iron steamship USS Hassler that retraced portions of Darwin’s 1835 expedition aboard HMS Beagle. In 1872, the Hassler spent 10 days in Galápagos, where Louis and Elizabeth landed on five islands collecting specimens for the Museum of Comparative Zoology. During the cruise, Agassiz lectured his shipmates and read Darwin’s Journal of Researches (1845). The Hassler was equipped with dredges that Agassiz hoped would help prove his point. Unfortunately, the dredges did not work well, and what Louis and Elizabeth collected was inconsequential regarding his and Darwin’s competing claims.

Curiously, Louis Agassiz—the last great academic who opposed evolution by natural selection—never wrote or published anything substantial about his time in Galápagos. However, his wife Elizabeth made her husband’s arguments for him in a five-page article published the next year in the Atlantic Monthly (Agassiz, 1873). Whereas Darwin’s theory was often portrayed as “Nature, red in tooth and claw” (from Canto 56 of Alfred, Lord Tennyson’s “In Memoriam A.H.H.” [1849]), Elizabeth described Galápagos as a happy place where animals were “having a great jubilee.” Elizabeth recognized the association of Darwin’s theory with Galápagos, but noted that Galápagos’ animals “romp and frolic and enjoy life and each other immensely.” She, like her husband, questioned how evolution could occur fast enough to produce the diversity of life seen in Galápagos and elsewhere. In her article, Elizabeth promised that if Darwin’s theory was accurate, then speciation must be “much more rapid … than has been supposed” and that “the transition types [in Galápagos] should not elude” scientists (Agassiz, 1873). Alexander Agassiz (1835–1910), the son of Louis and the stepson of Elizabeth, visited Galápagos in 1891 aboard the Albatross, but did not report such “transition types.” Instead, he ridiculed the claim by Georg Baur that Galápagos had once been connected to a continent. Agassiz’s visit aboard the Albatross marked the formal entry of the United States into science at Galápagos.

After disembarking the Hassler in San Francisco in late August 1872, Louis Agassiz gave a series of well-received lectures. He died later that year at age 66 in Cambridge, Massachusetts, where is buried in the Mt. Auburn Cemetery. Elizabeth, who later edited the voluminous Louis Agassiz: His Life and Correspondence (1885), died 34 years later at age 84 in Arlington, Massachusetts, and is buried beside her husband. Many sites and animals are named for Louis Agassiz, including a subspecies of Galápagos green turtle (Chelonia mydas agassizii). However, several places originally named for him have been renamed because of his advocacy of human polygenism, a set of ideas that became known as “scientific racism” because they suggested that different populations of humans (i.e., races) had different origins and attributes.

See also: Part II: Baur, Georg; Darwin, Charles Robert; Part III: Document 13
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Agriculture

The first settlers of Galápagos had to, out of necessity, learn to grow crops on the islands. Not surprisingly, the first major agricultural zone was established on San Cristóbal, an island with a year-round supply of fresh water. There, Manuel Cobos, using labor supplied by prisoners sent from the mainland, built an agricultural empire that exported tons of sugar, coffee, and other products. Although Cobos’ empire slowly crumbled after he was murdered by disgruntled workers in 1904, the coffee trees that he harvested are now part of Hacienda Cafetal, a successful coffee plantation in El Progreso.

Farming and fishing remained the primary industries in Galápagos for more than 70 years after Cobos’ death. In recent decades, however, many residents of Galápagos have abandoned agriculture to work in the burgeoning tourism industry. For example, in 1974, 42% of the residents of Galápagos lived in rural areas, but the growth of tourism-related jobs in coastal towns reduced this percentage to less than 15% by 2015. Similarly, the amount of land devoted to agriculture dropped by 23% between 2000 and 2014. Despite these changes, agriculture remains an important industry in the islands. Galápagos produces a variety of agricultural products, virtually all of which are consumed locally.

How much land is devoted to agriculture in Galápagos?

The land area of Galápagos is approximately 3,093 square miles, of which about 97 square miles (i.e., 3.1%) are used for livestock and agriculture (not including fishing, hunting, or forestry). This land includes more than 750 farms, each covering at least 0.1 acres. Approximately 213 of these farms never sell their products, and 122 only occasionally sell their surpluses.

Who works on this land?

Approximately 787 residents of Galápagos list their primary occupation as agriculture. Of these people, 82% are male and 18% are female. This workforce represents about 6% of what Galápagos considers the “economically active population” of 13,463 people in the islands. Most of the 787 residents working primarily in agriculture are skilled workers (63%) and agricultural laborers (29%).

What is the agricultural land used for?

Pasture covers 59% of farmland in Galápagos, and shrubs and forest cover another 22%. Permanent crops (i.e., crops that do not have to be replanted) such as banana, coffee, and plantain cover 5.8 square miles, which is 8% of the farmland in Galápagos. Transitory crops (i.e., crops that must be replanted) such as cassava, corn, and watermelon cover 0.8 square miles, which is 1.2% of the farmland in Galápagos. Most of the remaining farmland is fallow or covered by invasive species.

Which parishes devote the most land to agriculture?

In Bellavista (Santa Cruz Island), 22.4 square miles of land is devoted to agriculture; this represents 31% of all of the farmland in Galápagos. In El Progreso (San Cristóbal Island), the 21.6 square miles of land used for agriculture comprise another 30% of all the farmland in Galápagos. Progressively smaller amounts and percentages of land devoted to agriculture characterize Santa Rosa (14.2 square miles; 19%), Tomás de Berlanga (13.9 square miles; 19%), and Floreana (0.89 square miles; 1%). In all parishes except El Progreso (where pasture covers 37% of the farmland), pasture covers 62–73% of the farmland.

What agricultural products are produced in Galápagos?

Each year, Galápagos produces about 3,410 tons of plant-related agricultural products and 4,009 tons of livestock products. This production includes 2,376 tons of permanent crops, 563 tons of transitory crops, and 510 tons of products from dispersed trees (e.g., avocados, oranges). Livestock products include beef (497 tons), dressed chickens (800 tons, including free-range and poultry-farm animals), chicken eggs (221 tons), and cow’s milk (2,119 tons). On a weekly basis, Galápagos produces 21,082 pounds of beef, 24,414 pounds of chicken, 2,375 pounds of pork, 40,749 liters of milk, and 315,218 chicken eggs. Free-range chickens, which are used for eggs and meat, are abundant in Galápagos (see table).

The 2,376 tons of permanent crops produced every year in Galápagos include, in descending order of production, bananas (710 tons), coffee (605 tons), plantains (527 tons), sugarcane (186 tons), oranges (159 tons), pineapples (66 tons), mandarins (41 tons), lemons (39 tons), avocados (14 tons), papaya (14 tons), grapefruit (6 tons), guava (5 tons), and limes (2 tons). The 563 tons of transitory crops produced every year in Galápagos include, in descending order of production, cassava (145 tons), corn (132 tons), kidney tomatoes (89 tons), watermelon (63 tons), pepper (32 tons), cucumbers (25 tons), otoy (16 tons), squash (8 tons), cabbage (7 tons), melons (7 tons), beans (6 tons), potatoes (6 tons), carrots (5 tons), and lettuce (4 tons).

What happens to agricultural products produced in Galápagos?

Crops: Approximately 582 tons of permanent and transitory crops produced in Galápagos are consumed by households on the farms that produce the crops. Other uses for the crops include animal feed (459 tons) and seed (1 ton). About 964 tons are sold to other consumers, 667 tons are sold to merchants, 10 tons are sold to tour operators, 54 tons are sold to restaurants, and 23 tons are wasted. Approximately 45% of the dressed chickens are sold to restaurants, and the remainder are sold to other merchants.

Livestock products: The 2,119 tons of milk produced in Galápagos include 98 tons that are self-consumed on the farms, 554 tons that are processed on the farms, 1,055 tons that are sold to merchants, 357 tons that are sold to other consumers, and 16 tons that are sold to restaurants. Of the 497 tons of beef produced in Galápagos, 25 tons are self-consumed on the farms, 381 tons are sold to merchants, and 91 tons are sold to other consumers. Butcher shops, grocery stores, and markets (e.g., Feria Libre) are abundant sources of agricultural products produced by Galápagos farmers.
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Feria Libre (Free Market) is a commercial and cultural center in Puerto Ayora that attracts people from all walks of life. At the large, open-air market, farmers from Santa Cruz’s highlands sell eggs, meats, fruits, and vegetables to Santa Cruz’s residents and tourists. (Courtesy of Randy Moore)

CONSUMPTION

The per capita consumption of food in Galápagos (0.3119 tons of fruits and vegetables per person per year, and 0.1319 tons of livestock products per person per year) exceeds the national average for Ecuador (0.2825 and 0.0973 tons per person per year, respectively). The same generalization is true for processed food; Galápagos residents consume 0.6792 tons of processed food per person per year, while Ecuador’s average is 0.2512 tons per person per year.

Galápagos produces 5,617 tons of agricultural products for use by households; this represents 79% of the 7,085 tons of total production in the islands. Galápagos produces 220 tons of chicken eggs per year, 195 tons of which come from poultry farms and 26 tons of which come from free-range chickens (see above); and 95% of the eggs are sold. Of the 2,065 tons of milk produced in Galápagos, 54 tons are self-consumed on farms; the remainder is sold.

Households in Galápagos annually consume 393 tons of chicken (including whole chickens and chicken parts), 393 tons of beef (including beef, viscera, and processed meats such as ham, sausage, and bologna), 930 tons of milk, and 395 tons of milk products, including cheese (177 tons), yogurt (206 tons), margarine (10 tons), and butter (2 tons). Some of these products come from the mainland; for example, most local households prefer processed milk from the mainland.

Households in Galápagos consume 1,850 tons of permanent crops, the top 10 of which are green plantains (506 tons), bananas (316 tons), oranges (298 tons), papayas (161 tons), tree tomatoes (111 tons), pineapples (107 tons), ripe plantains (85 tons), mandarins (75 tons), lemons (60 tons), and passion fruit (50 tons). Households in Galápagos also consume 2,300 tons of transitory crops, the top 10 of which are potatoes (552 tons), watermelons (293 tons), onions (290 tons), tomatoes (256 tons), cassava (150 tons), carrots (130 tons), peppers (71 tons), broccoli (64 tons), cabbage (64 tons), and cucumbers (60 tons). Interisland trade in Galápagos is negligible.

IMPORTS AND EXPORTS

Many residents of Galápagos prefer food from the mainland, despite the fact that it is not as fresh. For merchants and restaurants in Galápagos, it is often cheaper to import agricultural products from the mainland than to grow them in Galápagos. For example, crops grown in Galápagos have a 47% profit margin, whereas those from the mainland have a 229% profit margin. This accounts for why, in 2017, 75% of the food supply for the islands was imported. (This percentage is predicted to reach 95% by 2037 if there are no changes in food policies in the islands.) Although local production of crops such as tomatoes meets 78% of the demand in Galápagos, only 5% of all potatoes consumed in Galápagos are grown there. Households purchase 65% of all potatoes consumed, restaurants 21%, and hotels and boats 14%.

Coffee is the only major agricultural product exported from Galápagos. In 2014, 318 tons of coffee were sold to retailers on the mainland.

See also: Part I: Invasive Species; Part II: Coffee; Galápagos Tomato
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Albatross

On September 29, 1960, the 92'-long, double-masted brigantine Albatross began an eight-month, school-at-sea expedition sponsored by Ocean Academy, a seagoing college-preparatory school in Darien, Connecticut. The boat’s captain and school’s headmaster was 34-year-old Christopher Barrows Sheldon. The cruise began on September 29, 1960, in Bermuda, where Captain Sheldon picked up the Albatross’ 14 high school students, who each paid $3,250 for an experience that Sheldon believed would be a “great molder of character.” Also aboard the Albatross was a crew that included Sheldon’s wife, Natalie Alice Sheldon, who was the expedition’s physician and naturalist. Just after buying the Albatross in late 1958 (the year before he founded Ocean Academy), Sheldon had a chance encounter with Count Felix von Luckner, a German World War I veteran who had earlier brought supplies and gifts to the pioneering settlers of Floreana Island (e.g., Margret and Heinz Wittmer).

In early 1961, Albatross reached Galápagos, where it spent two months (i.e., one-fourth of the expedition) touring the islands. The Albatross docked first in San Cristóbal’s Wreck Bay, from which the captain and crew visited nearby El Progreso and saw the ruins of Manuel Cobos’ agricultural empire. Visits to Santa Fé, Santa Cruz, and Isabela were followed by a stop at Post Office Bay, where the crew painted Floreana’s famous mail barrel. This was followed by a visit to Black Beach, where the Wittmers treated the captain and crew to lunch with cookies, bananas, and ice cream.

At Isabela, the captain and crew saw many feral pets and goats, and were later told about the damage that these animals do by Raymond Lévêque, the founding director of the nascent CDRS at Puerto Ayora on Santa Cruz. Lévêque told the Albatross crew to kill as many of the feral goats and pigs as they could, after which the group began taking rifles on their hikes. During their remaining time in Galápagos, the crew killed several pigs and goats.

After hiking across the barren lava field at Santiago, the Albatross crew collected data about the islands’ currents and gathered 60 lobsters at Genovesa Island before leaving Galápagos. Reports from the Albatross to the United States described the islands’ many different beaches and praised the islands’ birds and reptiles. Some of the reports from the Albatross appeared in the media, with no hint of what was to come.

At dawn on Tuesday, May 2, 1961, Albatross was four days out of the Yucatán and 180 miles west of Key West, Florida, on its way to Nassau, Bahamas. The sea was calm and the weather was misty and overcast, and no one—including Captain Sheldon—was concerned. When the weather worsened with a nearby lightning strike and some mild winds, things remained relatively calm. However, about an hour after breakfast, Albatross began to list. Then, with “terrifying suddenness” and “without warning,” Albatross was hit by a squall (i.e., a microburst), in which warm air from the lower atmosphere moves up through a pocket above, cools quickly, and then suddenly descends. When the air descended on the Albatross, there was not enough time to take down the ship’s sails or send a radio message.

Within 15 seconds, the ship lurched 90o and was on its side, with its 75-foot-tall main mast, sails, and the starboard half of the ship under water. Within 60 seconds, the Albatross filled with water and went down. In the ensuing chaos, some of the boat’s crew and passengers made it onto a lifeboat, but others didn’t, including one student (John Goodlett) who drowned while freeing the lifeboat that saved some of his shipmates. Another student was ready to leave the sinking boat, but returned to get his pet snake, and was not seen again.

In all, four students, the cook, and Alice Sheldon went down with the Albatross. The survivors aboard the lifeboat looked for their shipmates for several hours, but found none. The survivors were rescued the next morning by the passing Dutch freighter Gran Rio, which was on its way from the West Indies to Tampa. (Because of the failed Bay of Pigs invasion two weeks earlier, the captain of Gran Rio was initially reluctant to bring the survivors aboard.) After the survivors were discharged in Tampa on May 4, 1961, Captain Sheldon visited the families of each of the passengers who died on his boat.

Because the Albatross was registered as a Panamanian yacht that sank in international waters, there was no formal investigation of the disaster. Instead, the Coast Guard spoke for 30 minutes with three of the survivors, after which it issued a two-page report (plus a follow-up memo). This was the only official document dealing with the sinking of the Albatross.

The event produced sensational headlines around the world, and several of the accompanying stories implied a curse linked with Floreana Island’s earlier mysterious deaths. The disaster transformed the ship’s survivors into celebrities and eventually prompted the U.S. Coast Guard to review safety standards for ships used by sailing schools, including their ability to remain upright (“instantaneous stability”). The Coast Guard’s recommendations were codified in the Sailing School Vessels Act of 1982, which was the Albatross’ sad gift to future sailors.

Charles “Chuck” Gieg, who survived the disaster, later wrote The Last Voyage of the Albatross (1962), which described the last expedition of the ill-fated boat. Gieg dedicated his book to the memory of Alice Sheldon, cook George Ptacnik, and his four lost classmates—Rick Marsellus, Robert Wetherill, John Goodlett, and Chris Coristine—“good shipmates all.” Three years later, Gieg’s book was made into the movie White Squall, starring Jeff Bridges and Caroline Goodall. The movie was highly fictionalized; for example, Cuban officials never contacted or boarded the Albatross, and the Coast Guard never convened a tribunal at which Captain Sheldon was accused of negligence. White Squall, which included brief appearances by Gieg and fellow surviving student Tod Johnstone, did not mention that the steel-hulled Albatross may have been made unstable by its many renovations, which had raised the ship’s center of gravity by almost a foot.

See also: Part I: The Mysteries of Floreana Island; Part II: Boats of Note
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Angermeyers

In 1935, Heinrich, Fritz, Augusto (“Gus”), Johannes (“Hans”), and Karl Angermeyer, using money from the sale of their parents’ house, decided to leave politically troubled Germany for Galápagos. The boys, all between 17 and 24 years old, set sail aboard the Marie, a boat they named in honor of their mother. The original Marie was lost off the coast of Cornwall, and a second trip (aboard the Marie 2) had to turn back because of bad weather. In 1937, Heinrich returned to Germany because of health problems, but the remaining four boys finally sailed to Guayaquil aboard the steamer Orbita. During the trip, Hans met a Dutch dancer named Lizzie, whom he married when the Orbita got to Ecuador. Several weeks later, the group sailed to Galápagos aboard the cargo ship Manuel J. Cobos, finally arriving on June 27, 1937. The boys’ parents and other siblings planned to join the boys in Galápagos, but they were killed during the bombing of Hamburg during World War II.
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This understated sign along Puerto Ayora’s Charles Darwin Avenue designates the site of the first unlicensed hotel in Galápagos. That six-hut, $1-per-night hotel, which opened in 1960, was owned and operated by Lucrecia Angermeyer, the wife of Galápagos pioneer Gus Angermeyer. The site now hosts Hotel Silberstein, which still includes Lucrecia’s garden. (Courtesy of Randy Moore)

The Angermeyers built a farm in the highlands and houses near each other on government land near the ocean. Lizzie, who came from a wealthy family, could not acclimate to the primitive conditions in Galápagos, and soon returned to Europe. Hans, who was in poor health, also left. He returned a few times in subsequent years, but later died on the mainland.

After Hans’ departure, the three remaining Angermeyer brothers kept their farm, but, unlike most other settlers, moved back to the coast to work as fishermen. They were the first to settle at what is now known as Angermeyer Point, despite there being no fresh water there. Like most other pioneers in Galápagos, the Angermeyers built their homes out of whatever they could find, including lava, driftwood, and—after World War II—materials scavenged from the U.S. military base on Baltra. Gus Angermeyer later built a second home that was set back from the cliff at what is now Angermeyer Waterfront Inn. He sold that home in 1980, after which it was demolished to make room for an even larger building.


Carlos Kübler

Among the many mysteries in Galápagos is the story of Carlos Kübler, a German who worked in the German Embassy in Spain in the early 1930s. Carlos and his wife Marga had a daughter, Carmen Kübler. In 1934, when Carmen was six years old, the family left the political turmoil of Spain and, inspired by Galápagos pioneer Friedrich Ritter’s articles in local newspapers, headed for Galápagos. After settling on Santa Cruz, Marga divorced Carlos and married Santa Cruz pioneer Karl Angermeyer. Marga’s daughter Carmen then married Karl’s youngest brother, Fritz. This made Marga both the mother and sister-in-law of Carmen Kübler Angermeyer.

Kübler later bought the house of Maria Nuggerüd, the widow of Trygve Nuggerüd, who had famously died of thirst on Marchena Island in 1934. This house was near Las Ninfas Lagoon (then an older part of Puerto Ayora), where Kübler planted coconut palms and tended a garden. By the 1950s, however, Kübler had become a morose recluse who spent most of his time in his house. One day, while in his boat in the lagoon, Kübler committed suicide by shooting himself in a cluster of mangroves. His body was not found for several months, after which little remained except his bones. According to a family member, Fritz kept Kübler’s bones in a wooden box in his carpentry shop. Ever since Kübler’s death, people near Las Ninfas claim to see his ghost.



The Angermeyer brothers each married and began families. Gus, for example, married Lucrecia Lituma and raised their children Johnny, Teppy, and Franklin at their beachfront home at Estrada Point (which local residents still call “Germans’ Beach”). Gus added a “cave” by his house that included bones, rocks, shells, books, and other curiosities that he collected. As the tourism industry grew in Galápagos, “Gus’s Cave” became famous as Gus became the self-proclaimed “King of Galápagos,” and the boat that he rowed “The Royal Barge.” (Gus’ brother Karl, who painted with his fingers, described himself as “Duke of the Galápagos.”) Like the Wittmers on Floreana Island, the Angermeyers became the iconic family of Santa Cruz.

During the final months of World War II, Gus worked at the U.S. military base on Baltra. On November 17, 1947, Gus’ son Teppy—who was named for the base’s doctor and Gus’ friend, Warren Teppy—became the first person born on Baltra Island.

The Angermeyers’ dedication to fishing led to boatmaking. When they realized in the 1960s that tourists would pay them to tour the islands aboard their boats, the brothers began shifting their work from fishing to tourism. The family’s first fishing boat was a wooden yacht named Nixe, which Fritz had built (from island wood and “Baltra pine” from the U.S. military base) in the 1950s for fishing. By the late 1960s, Nixe was among the first tour boats in Galápagos.

In 1960, Gus’ estranged wife, the business-minded Lucrecia Lituma, opened, owned, and managed a six-hut, $1-per-night hotel along the water in Puerto Ayora. Lucrecia’s hotel, which was made largely of Baltra pine, was the first (unlicensed) hotel in Galápagos. Until the early 1990s, it remained one of the few hotels in the islands. (Lucrecia’s son Teppy later claimed that his mother was “interested only in money … money was everything to her.”) When Lucrecia sold the hotel to developers in 1992, the building was renovated and renamed Hotel Silberstein; this popular hotel (at the intersection of Charles Darwin Avenue and Seymour Street) still includes the garden and oasis that were part of Lucrecia’s hotel. (The door to Lucrecia’s apartment is easily overlooked between the hotel and the adjacent store.) A sign “Residencial Angermeyer” along Charles Darwin Avenue on the Hotel Silberstein reminds knowledgeable passersby of the site’s historical significance.

TODAY ON SANTA CRUZ

All of the original Angermeyers are gone; Karl died in 1988, Gus in 2003, Fritz in 2007, and Lucrecia in 2009. All are buried in a family plot in the northwest corner of the cemetery in Bellavista. However, their name and impact remain prominent on Santa Cruz. Some of the Angermeyers’ homes and businesses at Angermeyer Point are now part of other buildings. For example, the “cave” in which Gus lived is now the reception area of Angermeyer Waterfront Inn (which also includes the Cueva de Gus Restaurant and Bar). Franklin Angermeyer owns a museum that displays items from Gus’ cave, and Fiddi Angermeyer (b. 1950)—who worked as a child on the Nixe—founded and operates Angermeyer Cruises. Tourists seeing the islands on tour boats that dock in Academy Bay disembark in the heart of Puerto Ayora at Gus Angermeyer Ecotourism Pier.

The Nixe could carry only four passengers and two crew members. Because it was too small to compete with larger tour boats, it was eventually pulled ashore, where it languished as a roadside curiosity overgrown by vines along Marchena Avenue. In 2014, Fritz’s nephew (Gus’ son, Teppy Angermeyer) bought the Nixe, on which he had often fished as a child. Teppy cut the boat—a precursor of tourism in Galápagos—into pieces and reassembled it at Angermeyer Point, where it is now part of a luxury suite in Teppy’s Angermeyer Waterfront Inn. Occupants of the room continue to admire the boat’s craftsmanship and hand-tooled wooden nails. A mural of the Nixe along Marchena street (near Charles Darwin Avenue) is near where the boat stood for many years.

Johanna Angermeyer (b. 1948), a daughter of Hans and his second wife Emmasha, returned to Galápagos to learn about her parents (e.g., her father had been buried in Quito, but his grave was later “reoccupied” when annual fees to maintain the site were not paid). You’ll find Johanna’s story in her book titled My Father’s Island (1990).

See also: Part I: Tourism; Part II: Baltra Pine

Further Reading

Angermeyer, Johanna. 1990. My Father’s Island: A Galápagos Quest. New York: Viking.

Moore, Randy and Roslyn Cameron. 2019. Galápagos Revealed: Finding the Places That Other People Miss. Fairfax, VA: Galápagos Conservancy.

Moore, Randy and Sehoya Cotner. 2013. Understanding Galápagos: What You’ll See and What It Means. Dubuque, IA: McGraw-Hill.


 

B

Baltra Pine

After World War II, the United States began preparing to return the military base on Baltra Island to the Ecuadorian government. By 1946, after earlier hosting several thousand troops and civilian workers, all that remained on the island were less than a hundred officers and enlisted men, plus a few political prisoners provided by the Ecuadorian government to help with the work. Much of this work involved bulldozing some of the base’s 253 buildings and dumping the debris offshore. (Today, divers between Baltra and the Daphne Islands continue to discover this debris.) Other work included gathering and killing domesticated animals and disinterring the remains of some of the 42 soldiers who had died in Galápagos and reburying them in Panama. In the haste to complete the work, a suggestion by the Pacific Science Board to convert part of the air base to a research station was ignored. The last U.S. soldiers left Baltra in 1948, at which time Ecuador assumed full responsibility for the abandoned base. At that point, two officers and 10 servicemen became the first Ecuadorian military garrison on Baltra.

When the base closed, some of the buildings were left intact, including La Casa de Piedra, which was a beer garden and officers’ club; this building included the longest bar in the world and was often stocked with prostitutes from Panama. This building was destroyed by fire in 2006, and only parts of its charred remains are still visible.

In 1946, Galápagos governor Jorge Páez announced that every homeowner in Galápagos would be given one of the base’s wooden buildings. Soon thereafter, Galápagos’ residents (often with the help of U.S. servicemen) began hauling the disassembled buildings from Baltra to the islands on which the residents lived. Most of these buildings went to San Cristóbal, which was the archipelago’s most populous island at the time (811 people, compared with 198 people living on Santa Cruz, 216 [plus 92 convicts] living on Isabela, and 21 people living on Floreana. The population of Santa Cruz did not surpass that of San Cristóbal until the mid-1960s.) The wood that comprised these new houses in Galápagos became known as “Baltra pine.”

Moving the buildings from Baltra to different islands involved much work; for example, Floreana Island’s pioneers Heinz and Margret Wittmer, who chose the base’s post office, used the boat Inca to move 120 bundles of materials to their island. These materials were used to build a home (now gone) on Black Beach and another building (still standing) in the highlands near Floreana’s famous spring of fresh water. The many reconstituted buildings on San Cristóbal, Santa Cruz, Isabela, and Floreana dramatically changed Galápagos.

Many of the buildings made of Baltra pine became “firsts” in Galápagos. For example, the first official meetings of the Roman Catholic Church in Galápagos occurred in 1950 in buildings made of Baltra pine, and Puerto Ayora resident Lucrecia Angermeyer—the wife of Galápagos pioneer Augusto “Gus” Angermeyer—used Baltra pine to build the six huts that constituted her Pension Angermeyer. (This hotel was at the site of today’s Hotel Silberstein, and today is marked by a “Residencial Angermeyer” sign.) Later, in 1960, American sailor and expatriate Forrest Nelson used Baltra pine to build several rooms of the islands’ first licensed hotel, Hotel Galápagos. The collapsing remains of that hotel, which closed in 2005, are across the street from the main cemetery along the road to the CDRS. Iconic businesses along Charles Darwin Avenue in Puerto Ayora made partially of Baltra pine include Tropic Bird Restaurant, El Rincon del Alma, and Moonrise Travel. In Puerto Baquerizo Moreno (San Cristóbal), buildings made of Baltra pine are common on Teodoro Wolf Street, while some of those on Floreana Island line the road to the highlands.

Homes made of Baltra pine remain relatively abundant in Galápagos. Other “buildings” that include materials recycled from Baltra include the boat Nixe, which was handmade in the 1950s by Galápagos pioneer Fritz Angermeyer for fishing.

See also: Part I: Baltra and World War II; Part II: Angermeyers; Boats of Note
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Baur, Georg

Georg Hermann Carl Ludwig Baur (1859–1898) was born in Weisswasser, Bohemia, on January 4, 1859, into a family of German professors. After initially hoping to become a forester like his father, Georg became interested in geology and paleontology. He studied with Othniel Marsh at Yale University from 1884 to 1890, after which he became a docent at Clark University in Worcester, Massachusetts. There, he studied tortoises and, later, the plants and animals of oceanic islands.

In 1891, thanks to support from a local donor and the independently wealthy Neo-Lamarckian paleontologist Henry Fairfield Osborn (1857–1935), Baur went (with his assistant C. F. Adams) to Galápagos for three months, during which time he collected plants and animals from 12 of the archipelago’s major islands. The energetic Baur believed that because the islands were threatened, he had to do his work “before it is too late. I repeat, before it is too late! Or it may appear that the natural history of the Galápagos will be lost, lost forever, irreparably!” (Baur, 1897). Baur, a Neo-Lamarckian (like Osborn) who believed that biological variation is strongly influenced by isolation and environment, named several subspecies of Galápagos tortoises (not all of his taxa are still considered valid). Baur collected more specimens than any previous visitor, including hundreds of reptiles, more than 1,100 bird skins, and 21 live tortoises.

At the outset of his studies of Galápagos, Baur (1897) noted that the islands’ animals were “not introduced, but left there; the Galápagos originated trough subsidence of a larger area of land; they do not represent oceanic islands, as generally believed, but are continental islands.” With this statement and similar ones that followed, the dogmatic Baur rejected claims—for example, by scientists Charles Darwin, Theodor Wolf, Alfred Russel Wallace, and Louis Agassiz—that the Galápagos Islands were oceanic islands that had never been connected to the mainland, and instead argued that they were continental islands that at one time connected to Central America through Cocos Island. Baur supported his geological claim with biological evidence by contrasting the types of plants and animals that live on continental versus oceanic islands: Continental islands have a “harmonic” assortment of plants and animals similar to the continent from which they developed, and oceanic islands have a “disharmonic” assortment of plants and animals that are a mixture of organisms introduced accidentally from elsewhere. Baur argued that the plants and animals of Galápagos are harmonic, and that this harmonic distribution of fauna and flora “can only be explained by their continental origin. The connection must have been with Central America and the West Indies over Cocos Island” (Baur, 1897).

As support for his radical claim, Baur (1897) noted that 1) unique species derived from American types were distributed evenly across the islands; 2) if the islands were oceanic, “we would have to invoke a thousand accidents” to explain how each island had received a slightly different form of several different species; and 3) there was no evidence of migrations between individual islands within the archipelago, much less from the mainland. As Baur noted, “Tortoises are unable to swim.” (William Beebe, a subsequent visitor to Galápagos, killed the last tortoise he collected when testing this claim.) By August 1897, Baur was explicit: “the distribution of the animals [of Galápagos islands] was harmonic, and … the theory of the oceanic origin was therefore not correct” (Baur, 1897). Baur believed that Galápagos, like the Antilles, had originated from the sinking of the ocean floor, not the emergence of lava from underwater volcanos. To Baur, the simplest explanation was that the surviving species in Galápagos were the descendants of those on earlier, sunken landmasses.

Although Baur acknowledged that his conclusion contradicted that of other geologists, he was confident that he was correct, claiming that his theory “explains every point in an absolutely easy manner. All islands were connected together at a former period; at this time the number of species must have been small; through [later] isolation … every island developed its particular races” (Baur, 1897). Baur even reminded his critics that “to reach correct conclusions about these often very complicated questions, it is necessary to use all the data offered by modern geographical and paleontological distribution of fauna and of flora geology” (Baur, 1897). However, Baur’s confidence was not justified, and his claim was immediately rejected by other geologists. Today, much evidence indicates that the Galápagos Islands are oceanic islands that were never connected to a continent.

In 1892, Baur began working at the University of Chicago as a professor of comparative osteology and paleontology. He planned a return to Galápagos, but in 1897 was diagnosed with paresis. His mental health deteriorated, and he was transferred to an asylum in Germany. He died on June 25, 1898, and was buried in Munich. Baur’s collections from Galápagos were bought by the Natural History Museum at Tring, which is now a part of the Natural History Museum, London.

See also: Part I: Geology, Volcanoes, and Lava; Part II: Agassiz, Louis and Elizabeth; Darwin, Charles Robert; Wolf, Theodor
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Beaches

Beaches in Galápagos are popular playgrounds for visitors and many of the islands’ animals, including sea lions, marine iguanas, crabs, and pelicans. Many beaches (e.g., Playa Estación, along the road to the CDRS) are relatively small, but others—such as the beach at Puerto Villamil—stretch more than a mile.

Beaches are formed by the erosion of rocks on land and the deposition of marine creatures and their shells. Beaches in Galápagos have diverse compositions and colors (see table).

One of the largest and most popular beaches in Galápagos is at Santa Cruz’s Tortuga Bay, which is a 45-minute walk from Puerto Ayora. This is the longest white sand beach in Galápagos. The wide beach, which is named for the tortoises that visit the far end of the beach to lay their eggs, has strong currents, but behind the main beach is a calm, secluded, natural bay that is ideal for snorkeling and kayaking. At Tortuga Bay, visitors will find marine iguanas, rays, sea turtles, fish, mangroves, and an Opuntia cactus forest.

One of the most unusual beaches in Galápagos is at Rábida, which is south of Santiago and near the geographic center of the archipelago. This beach, which is the island’s only landing site, consists of reddish-brown sand eroded from the island’s cliffs made of iron-rich lava. The beach hosts sea lions and pelicans, and is bordered by a line of bushes and steep, sloping cinder cones that hide a saline lagoon where flamingos often eat. Rábida, which can be visited only aboard a cruise, hosts some of the rarest birds in Galápagos.

Beach Composition in Galápagos




	Color

	
	Sites

	
	Composition




	Brown/Red

	
	Rábida

	
	Erosion of basalt




	Green/Olive

	
	Punta Pitt (San Cristóbal)

	
	Erosion of cliffs containing olivine




	
	
	Punta Cormoránt (Floreana)

	
	



	
	
	Whale Bay (Santa Cruz)

	
	



	Golden/Tan

	
	Darwin Bay (Genovesa)

	
	Erosion of brownish-yellow tuff cones; pulverized coral and seashells




	Black

	
	Black Beach (Floreana)

	
	Rock materials from volcanic eruptions




	
	
	Fernandina

	
	



	
	
	James Bay (Santiago)

	
	



	
	
	Tintoreras (Isabela)

	
	



	White

	
	Gardner Bay (Española)

Tortuga Bay (Santa Cruz)

	
	Pulverized coral and seashells, usually in the path of prevailing winds
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Tortuga Bay, which is less than three miles from Puerto Ayora, is the longest white sand beach in Galápagos. Currents here are often dangerously strong, but just beyond a rocky point is a calm, mangrove-lined bay where local residents swim and snorkel. Tortuga Bay is one of the most popular beaches in Galápagos. (Courtesy of Randy Moore)

Gardner Bay is a 0.8-mile-long beach at the northeast end of Española that offers spectacular views and encounters with manta rays, tropical fish, white-tipped reef sharks, pelicans, spotted eagle rays, and other wildlife. In addition to its beautiful sunsets, Gardner Bay’s beach is famous for its many sea lions. In 2016, CNN named it one of the top 20 beaches in the world.

Bartolomé offers opportunities to see and swim with penguins. The beach, which is just east of Santiago, is best viewed from a nearby peak, which visitors can climb to see vast panoramas of lava flows and spatter cones. The view from here (see cover) is one of the most photographed scenes in Galápagos.

Puerto Villamil’s beach is shaded by coconut palms and is just yards from the town’s main street. This white sand beach offers beautiful sunsets and encounters with boobies, marine iguanas, and sea lions.

Las Bachas is a 0.6-mile-long, white sand beach along the northeast coast of Santa Cruz. Here, visitors see many birds and nests of sea turtles, and a nearby brackish lagoon hosts pink flamingos. During World War II, barges visited the beach, and the beach’s eroding ironworks—when not covered by sand—are still sometimes visible along the beach. “Bachas” is a Spanish-dubbed word for the English word “barges.”

Punta Pitt, along the southeastern corner of San Cristóbal, was the first land seen by Charles Darwin and his shipmates of HMS Beagle in 1835. At this beach, visitors enjoy a scenic walk and encounters with sea lions and frigatebirds. The beach looks brown from a distance, but it’s actually green from olivine crystals eroded from the area’s tuff cones.

Darwin Bay beach is a remote, relatively pristine beach on the south side of Genovesa. This beach, which hosts large populations of frigatebirds, red-footed boobies, lava herons, and other birds, lines a collapsed, shielded volcanic crater. Darwin Bay and the nearby trail are among the highlights of visits to Galápagos.

El Garrapatero is a beautiful beach about 12 miles northeast of Puerto Ayora on Santa Cruz. The long, white sand beach is lined by mangroves and manzanillo trees and is ideal for picnics, kayaking, and snorkeling. The beach is part of GNP, so there is no development except for a ranger hut and ecological toilet, where visitors can change clothes. A lagoon behind the beach hosts marine iguanas and pelicans.

Puerto Egas beach on Santiago, which hosts sea lions and marine iguanas, offers excellent views of tuff cone layers. From here, visitors can access a trail leading to lava outcrops along the coast; these outcrops and grottos are one of the few places in Galápagos where visitors can see fur sea lions. One of these grottos—“Darwin’s Toilet,” which fills and empties as waves come in from the ocean—honors Charles Darwin, who visited this area in 1835.

Punta Cormoránt, which is just east of Post Office Bay, is a steep lava cone along the northeastern side of Floreana that has a beach made of greenish-colored sand. From the beach, a trail leads to a brackish lagoon (about 120 yards inland) where flamingos, stilts, white-cheeked pintail ducks, and other birds live. Another 400-yard-long trail leads to a powdery white sand “Flour Beach,” where sea turtles breed and nest. Curiously, there are no cormorants at Cormorant Bay; instead, the area is named for HMS Cormorant, which visited Galápagos around 1886.

See also: Appendix 1

Further Reading
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Beebe, Charles William

Charles William Beebe (1877–1962) was an American explorer, writer, and pioneering ecologist who was born on July 29, 1877, in Brooklyn, New York. Beebe was a popularizer of science who stressed conservation, and several of his books captivated the world’s imagination. Beebe’s popular Galápagos: World’s End (1924) lured hundreds of people to the islands, including Floreana pioneers Friedrich Ritter and Dora Strauch.

As a child, Beebe spent much of his time outside, and he soon built a collection of eggs, skins, and fossils. At age 15, he dropped his first name of Charles, after which he was commonly known as William Beebe, or Will. When he was 17, Beebe’s first publication—a letter describing the Brown Creeper bird—appeared in Harper’s Young People magazine. From 1896 to 1899, Beebe attended—but never graduated from—Columbia University, after which he served as Curator of Birds at the Bronx Zoo. He often traveled with, and was assisted by, his first wife, Mary Blair Rice (more commonly known by her pen name, Blair Niles). Beebe’s award-winning, four-volume A Monograph of the Pheasants (1918–1922) was a landmark publication in ornithology. Beebe was the first biologist to correctly understand how sexual dimorphism influences sexual selection. Beebe’s friend and idol Theodore Roosevelt (1858–1919) wrote introductions to Beebe’s books Tropical Wild Life (1917) and Jungle Peace (1918).

In 1923, the New York Zoological Society—with financial backing from wealthy American entrepreneur Harrison Williams (1873–1953)—chose Beebe to organize and lead an expedition to Galápagos. Beebe and several other collectors headed for the archipelago aboard the 250-foot-long, steam-powered Noma. Because of a “coal and water crisis,” Beebe spent less than 100 hours on land in Galápagos, and artists (e.g., Isabel Cooper) aboard the Noma produced more than 100 paintings of what they saw. Beebe’s sponsor and mentor, Henry Fairfield Osborn—who viewed Beebe as one of the greatest naturalists of his era—considered the expedition to be the premier such expedition ever.

Beebe’s expedition to Galápagos, which included several of New York’s business and social leaders, produced 10 articles and the lavishly illustrated Galápagos’ World’s End (1924), which became a bestseller in the United States and elsewhere. (The book’s frontispiece featured one of Baltra’s land iguanas.) Roosevelt considered Galápagos: Worlds End to be one of the greatest adventure books ever written. In place of the harsh fight for survival depicted by Darwin, Beebe (1924) described a milder world in which species—without the threats of predators—produced fewer offspring that enjoyed “environmental insular relaxation.” For a world facing an upcoming war and the Great Depression, Beebe’s book described a paradise that people found appealing. With Beebe in Galápagos were two physicians, a photographer, hunter, other scientists, artists, and writer/historian Ruth Rose (1896–1978), who later finalized the script for the movie King Kong (1933).

In 1925, Beebe returned to Galápagos aboard the Arcturus, a yacht (loaned to the Zoological Society by industrialist Henry D. Whiton) that had been refitted with cages and tanks for animals, a lab for processing film, and facilities for other scientific activities. On this expedition, which was supported by philanthropists Harrison Williams (1873–1953), Marshall Field (1834–1906), and Vincent Astor (1891–1959), Beebe was accompanied by a crew of more than 30 people (e.g., stewards, radio operators, chefs), 17 explorers, and his publisher, George Putnam (1887–1950). Despite the larger crew and improved capabilities, the Arcturus spent more time on the open ocean than in Galápagos, and Beebe was on land for only brief periods of time. His dispatches to the New York Times were self-promoting; for example, Beebe’s “The Ocean Tells New Tales to Beebe” reported that he had “the sensations of a god,” and his “Beebe Climbs a Fiery Volcano” recounted his brush with death when he scaled a volcano at Isabela (Larson, 2002). These and Beebe’s other articles became the basis for his The Arcturus Adventure (1926), another bestseller. Beebe’s books, which were more widely read than those written by Darwin, guided several subsequent expeditions to Galápagos.

On the way to Galápagos, Beebe “saw a very distinct line in the water” marking the boundary between the warm Panama Current and the cold Humboldt Current, and speculated that it might cause the unusual climate that South America had been experiencing. This was the first known study of the phenomenon known as El Niño. Beebe’s expeditions also 1) discovered a previously unknown (but now famous) bay at Genovesa that Beebe named Darwin Bay, 2) gathered samples for museums, and 3) discovered new species (Beebe brought back 3,776 fish of 136 species, many new to science). Beebe, who described Galápagos as the one place in the world that remains unchanged, was also the first underwater diver in Galápagos. However, many of his claims were exaggerated or inaccurate:

Beebe claimed that his expedition had witnessed “the first eruption known to men.” This was incorrect; sailors saw Isabela Island’s Wolf Volcano erupt in 1797.

Beebe claimed that beak variation in finches is not directly adaptive, but instead reflects a relaxed environmental control. Later research by David Lack and others showed that Beebe was wrong.

Beebe repeatedly claimed to be the first person to capture a live flightless cormorant (Phalacrocorax harrisi). In fact, British naturalist and collector Charles Harris had done so in Galápagos more than 20 years earlier.

Beebe was a Neo-Lamarckian who believed that flightless cormorants lost the ability to fly by not flying, and predicted that the endemic birds would be extinct within a few years. Today, more than 1,500 flightless cormorants still live in the western islands of Galápagos.

Beebe’s books helped popularize Galápagos, but his Arcturus expedition—like his earlier trip aboard Noma—produced relatively little of value to science.

On August 15, 1934, just off Bermuda’s tiny Nonsuch Island, Beebe and wealthy Harvard graduate Otis Barton (1899–1992) used Barton’s spherical “Bathysphere” to descend to a record 3,028 feet (i.e., more than half a mile) below the ocean’s surface. In doing so, Beebe and Barton became the first people to see deep-sea organisms in their natural habitat. This descent, which made Beebe a celebrity, was not eclipsed until 1949 by Barton’s solo dive aboard “Benthoscope” to 4,500 feet.

In 1949, Beebe founded a tropical research station in Trinidad near Arima that he called Simla. (Beebe got the name from a hill in India featured in Rudyard Kipling’s writings.) The station hosted a variety of famous scientists, including Konrad Lorenz and David Snow. Three years later, Beebe retired, and the following year (1953) was awarded the Theodore Roosevelt Distinguished Service Medal. His last major expedition was in 1955, when he retraced some of his pheasant expedition more than 40 years before.

Beebe wrote more than 20 books and 750 articles, and described a new species of bird and 87 new species of fish. More than 60 animals are named after him. Beebe, who rejected eugenics and the use of science to justify political ideologies (e.g., socialism), influenced a variety of influential biologists, including E. O. Wilson, Ernst Mayr, and Rachel Carson (who dedicated The Sea Around Us [1951] to him).

Beebe died of pneumonia at age 84 at Simla on June 4, 1962. According to his wishes, Beebe was buried in Trinidad’s (now Trinidad and Tobago’s) Mucurapo Cemetery in Port of Spain. Simla, which was renamed the William Beebe Tropical Research Station, closed in 1971, and in 1974 its more than 220 acres became part of the Asa Wright Nature Center (est. 1967).

See also: Part I: Climate, Currents, and Weather; The Mysteries of Floreana Island
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Berlanga, Fray Tomás de

Fray Tomás de Berlanga (1487–1551; real name: Tomás Martinez Gomez) was born in Berlanga de Duero in Soria, Spain, in 1487. In 1508, he joined the Dominican convent of San Esteban of Salamanca, and later was elected prior of the convent on the island of Santo Domingo. In 1534, Pope Clement VII named Berlanga the fourth Bishop of Panama.

On February 23, 1535, Berlanga sailed from Panama to Peru (a part of his diocese) to arbitrate a territorial dispute between Diego de Almagro (c. 1475–1538) and Almagro’s longtime friend Francisco Pizarro (c. 1471–1541). By 1532, Almagro and Pizarro had subjugated the Peruvians, but now they had turned against each other, with both claiming to represent the Spanish Crown. Berlanga initially sailed “with very good breezes for seven days” (Berlanga, 1884) along the Pacific coast to Peru. On the eighth day of Berlanga’s voyage, however, the winds died, and what Berlanga called “Something” (i.e., ocean currents) then “engulfed” Berlanga’s boat and pushed it west. Berlanga believed that his ship was near Peru, but he was actually more than 500 miles from the mainland. On March 10, 1535, Berlanga “sighted an island,” and soon saw several more. Berlanga and his crew had just discovered Galápagos.

When Berlanga and his men arrived at Galápagos, they had only enough water for two days. When they failed to find more water, they resorted to chewing pads of Opuntia for fluids. After Berlanga led a mass on Passion Sunday (March 14, 1535), they found water, but only after Berlanga’s crew and horses “suffered great hardship,” and 10 horses and two crewmen eventually died of thirst. Berlanga soon left Galápagos, and he was again out of water when he anchored on April 9 at Bahia de Caráquez (today’s San Antonio de Caráquez) on mainland Ecuador. Berlanga never returned to Galápagos.

On April 26, 1535, Berlanga sent a letter describing his adventure to Charles V of the Holy Roman Empire (and Charles I of Spain). Berlanga’s letter positioned the islands “between half a degree and a degree and a half of the Equator, in the south latitude” (Berlanga, 1884). Berlanga also described many things that today’s visitors find in Galápagos, including the islands’ famous tortoises, inhospitable terrain, and lack of fresh water. Berlanga ridiculed the animals in Galápagos as being “so silly that they do not know how to flee,” adding that “many were caught in the hand” (Berlanga, 1884). Berlanga did not name any of the islands or claim them for his king; as Kurt Vonnegut explained in his novel Galápagos (1985), Spanish explorers “did not claim the islands for Spain, any more than they would have claimed hell for Spain.” Galápagos had no valuable minerals or indigenous peoples, so Spain did not investigate the islands for nearly two centuries. However, Berlanga’s letter, which was the first written record of Galápagos, eventually resulted in the islands appearing on maps of the coastline of South America.


The Second Accidental Visit

In 1546—that is, just 11 years after Fray Tomás de Berlanga discovered Galápagos—the islands had another accidental, involuntary visitor: Diego de Rivadeneira. After getting involved in a squabble on the mainland, Rivadeneira had to flee Peru quickly, even before he could gather maps or a compass. After being at sea for 25 days, Rivadeneira reached Galápagos. When he could not land on any of the islands, he concluded that the islands were adrift, and named them “Las Islas Encantadas” because of their “apparent fleetingness and unreality.” He also saw giant tortoises, iguanas, sea lions, flamingos, owls, and other birds. Although Rivadeneira did not name any of the islands, he asked King Philip II for permission to colonize them. The request was ignored, and Spain sent no one else to Galápagos for more than 150 years.



Berlanga’s well-intentioned attempts to arbitrate the problems between Pizarro and Almagro in Peru failed. Because Pizarro had temporarily appeased Almagro and sent him to Chile, none of Berlanga’s messages reached Almagro. Tensions, however, continued to escalate, and in April 1538, Pizarro battled Almagro in the Battle of Salinas (near Cuzco in present-day Peru). Almagro was captured, and on July 8 was executed. Nearly three years later, Almagro’s son (Diego de Almagro II) assassinated Pizarro in Lima, which Pizarro had founded in 1535.

In 1537, Berlanga—after criticizing Pizarro for his brutal treatment of the Peruvians—retired from the Diocese and returned to his hometown to establish a convent. The 64-year-old Berlanga, who is credited with introducing bananas to the New World, died on August 8, 1551, and was buried in the chapel of the Collegiate in Berlanga, Spain. In his hometown, a prominent statue describes him as “The Discoverer of Galápagos.”

See also: Part I: HMS Beagle; Part III: Document 1
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Biosecurity

The biggest threat to the biosecurity of Galápagos is invasive species. The first quarantine system to protect Galápagos against invasive species was the Inspection and Quarantine System for Galápagos (SICGAL, its Spanish acronym), which began its work in 1999. This agency, which was operated by Ecuador’s National Health Authority, tried to prevent the entry of non-native species into Galápagos.

On October 17, 2012, the burgeoning growth in tourism in Galápagos prompted Ecuador to create the Agency for the Regulation and Control of Biosecurity and Quarantine in Galápagos (ABG, its Spanish acronym). This agency, which was created by Executive Decree No. 1319 in the Ministry of the Environment, tries to control, prevent, regulate, and reduce the risks associated with the introduction, movement, and dispersal of exotic organisms that affect human health, economic systems, and endemic biodiversity in Galápagos. ABG focuses its work on three activities:

1)  Inspection, interception, and control at seaports and airports of origin to block the arrival of invasive species in Galápagos.

2)  Rapid responses to threats and emergencies posed by non-native organisms.

3)  Surveillance and monitoring of pests and diseases.

ABG expanded its work in 2014, when agents began inspecting the hulls of boats for non-native marine invertebrates. Today, ABG’s work is multifaceted and includes educational programs, pet care (e.g., sterilizations), x-raying and hand-inspecting baggage, maintaining food safety, and using dogs to detect banned products and invasive species such as giant African land snails (first reported in Galápagos in March 2010). In 2018, ABG opened a Galápagos Biosecurity Lab on Santa Cruz to enhance its work and strengthen the islands’ barriers to non-native species. During the COVID-19 pandemic, testing was done in the Biosecurity Lab.

In 2013, ABG had 49 employees, but today has more than 180 employees. The agency’s more than 80 inspectors annually inspect more than 22,000 metric tons of cargo, the hulls of more than 220 ships, and more than 1.2 million pieces of luggage (e.g., suitcases, backpacks, duffle bags). For the past several years, ABG has confiscated more than 8,000 items per year (most from tourists), with the total numbers growing at a rate of 10–20% per year. During the same period, ABG blocked more than 150 species of invertebrates from spreading in Galápagos.

ABG also blocks attempts to smuggle native wildlife out of Galápagos. Several tourists have been arrested at the Baltra airport while trying to take land and marine iguanas to the mainland, where they can fetch up to $25,000 each on the black market. In June 2018, 26 juvenile giant land tortoises were returned to Galápagos after a lengthy stay in Peru following a wildlife trafficking attempt 15 months earlier.

The volume of work for ABG is daunting, for one cutting, seed, piece of fruit, or pregnant organism—among any of the passengers, baggage, or cargo on the more than 5,500 flights to the islands each year—could be the basis for a later invasion. Despite the work by ABG, some non-native species get through barriers; for example, there are several new microbes and insects in the islands, and in 2018, a false coral snake was found in Santa Rosa on Santa Cruz Island.

See also: Part I: Invasive Species; Tourism
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Birds

The birds of Galápagos attract much attention, for many of them—for example, the easily identified flightless cormorants, finches, Galápagos penguins, albatrosses, and blue-footed boobies—have become icons of the islands. These birds, which often identify themselves, are discussed elsewhere in this book, but many other birds in Galápagos are also fascinating in their own right. Amongst these birds, there is relatively little biodiversity; indeed, there are only about 60 resident species of birds in Galápagos, so identifying them is fairly straightforward. Rather than their biodiversity, it is these birds’ levels of endemism—that is, the large number of species (at least 28) that live only in Galápagos—that produces much interest. Most birds in Galápagos are drab, as Darwin noted: “The general character of the plumage … is extremely plain and … possesses little beauty.”

Although only one species of endemic birds of Galápagos has become extinct (Pyrocephalus dubius; see below), their small populations and range make them especially susceptible to unpredictable environmental changes (e.g., El Niño events), introduced predators (e.g., cats), pathogens (e.g., Philornis downsi), and the loss of habitat from human activities. Humans have introduced other birds, including smooth-billed anis (Crotophaga ani) and cattle egrets (Bubulcus ibis).

LAND BIRDS

Short-Eared Owl (Asio flammeus galapagoensis)

These dark brown, yellow-eyed predators live primarily on Genovesa, Santa Cruz, San Cristóbal, Floreana, and Isabela, where they eat small birds (e.g., storm petrels) and mice. Unlike barn owls (Tyto alba punctatissima) in Galápagos, short-eared owls hunt during the day. Short-eared owls are an endemic subspecies in Galápagos. Conservation status: Least Concern

Galápagos Dove (Zenaida galapagoensis)

These endemic, red-footed birds have a blue eye-ring and spend most of their time in the arid zone of all of the major islands. Because they are reluctant to fly, Galápagos doves spend most of their time on the ground, where they eat seeds and insects. As do many doves, males “coo” to females. Darwin noted these birds’ tameness, adding that they did not fly away when approached, and that any number of them could have been killed with a stick. Conservation status: Least Concern

Galápagos Martin (Progne modesta modesta)

These almost entirely black birds are the only resident member of the swallow family in Galápagos. They have pointed wings and fly like other martins, with glides interrupted by a few quick beats of their wings. Galápagos martins, which eat insects caught during flight, live in the highlands of the central and southern islands. In 2018, GNPD reported that the invasive fly Philornis downsi—which has devastated populations of several land birds in Galápagos—has infected nests of Galápagos martins. Conservation status: Endangered
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Short-eared owls (Asio flammeus galapagoensis), such as this one on Genovesa, feed primarily on introduced rats, mice, and small birds, and particularly on storm petrels. These owls, which are well camouflaged against the rocks, hunt in the morning and late afternoon. (Courtesy of Randy Moore)

Galápagos Rail (Laterallus spilonotus)

These small, secretive, endemic birds, which are also known as Galápagos crakes, are bluish-brown and have bright red eyes. They live in the highlands of Isabela, San Cristóbal, and Santa Cruz. Like Galápagos doves, Galápagos rails can fly, but they are reluctant to do so. In 1835, Darwin saw great numbers of these birds in Galápagos. Conservation status: Vulnerable

Galápagos Flycatcher (Myriarchus magnirostris)

Galápagos flycatchers, which are also known as large-billed flycatchers, are more widespread and have larger bills than other flycatchers in Galápagos. Galápagos flycatchers are endemic and live throughout Galápagos. Conservation status: Least Concern

Vermilion Flycatcher (Pyrocephalus rubinus)

Adult male vermilion flycatchers are unmistakable because of their bright red color. (Females and juveniles are less colorful and have yellow underparts.) They are native to the islands and live in the arid zones and highlands of most islands. Conservation status: Least Concern

San Cristóbal Flycatcher (Pyrocephalus dubius)

In May 2016, after examining specimens collected by CAS in 1905–1906, ornithologists suggested that a flycatcher endemic to San Cristóbal that was previously considered a subspecies is, in fact, a separate species. Although this finding made this bird the newest species to be discovered in Galápagos, it has not been seen since 1987 and is considered extinct. If this is true, then the San Cristóbal flycatcher would be the first endemic bird species to become extinct in Galápagos. (The same study also identified P. nanus as a separate species that is declining in the islands.) Conservation status: Extinct

MARINE BIRDS

Galápagos petrel (Pterodroma galapagensis)

These small, graceful birds are the only marine birds in Galápagos that breed in the highlands. Their “kee kee kee” calls are distinctive, as are their black upperparts and white underparts. They mate for life and forage by dabbing along the surface of the ocean. Galápagos petrels, which are endemic to Galápagos, are also distinguished by their slightly forked tails, black marks on their white foreheads, and large, white rumps. The control of black rats and blackberry produced an increase in the size of the petrel population to more than 7,000 individuals, which breed on Santa Cruz, Floreana, Santiago, San Cristóbal, Genovesa, and Isabela. Conservation status: Critically Endangered

Galápagos shearwater (Puffinus subalaris)

These endemic birds eat fish, crustaceans, and squid, and are occasionally seen in mixed-species flocks of seabirds. They, like Galápagos petrels, have contrasting coloration, with dark-brown upperparts and white underparts. They breed in colonies on Santa Cruz, Española, Santa Cruz, Champion, and Wolf, after which females lay one egg in a crack or hole in a cliff. Conservation status: Least Concern

Red-Billed Tropicbird (Phaeton aethereus)

These spectacular birds are white with a large red bill, and have two white, unmistakably long (more than 15 inches) tail feathers. After an elaborate aerial courtship, females lay eggs on cliffs. These native birds are abundant along exposed cliffs throughout Galápagos, especially at Genovesa and South Plaza. Conservation status: Least Concern

Brown Pelican (Pelecanus occidentalis urinator)

These large, brown birds have long necks and beaks. They make few noises and are awkward, if not comical, plunge divers; unlike blue-footed boobies, which dive like projectiles, brown pelicans crash clumsily into the water. Brown noddys (Anous stolidus galapagensis) often sit on the heads of fishing pelicans, hoping to capture prey spilled from the pelican’s pouch. Brown pelicans live throughout the islands, including in Puerto Ayora near the fish market on Charles Darwin Avenue. Everyone who visits Galápagos sees brown pelicans. Conservation status: Least Concern

Lava Gull (Larus fuliginosus)

These endemic, aggressive birds are the rarest gulls in Galápagos; there are fewer than 1,000 in the islands. They are scavengers, nest robbers, and solitary nesters. Adult lava gulls are completely gray, with white “brows” above and below the eyes. Given the small size of their population, it is rare to see more than one lava gull at a time. Conservation status: Vulnerable

Swallow-Tailed Gull (Creagrus furcatus)

These vocal, endemic, black and white gulls are the only nocturnal gull in the world. They live throughout Galápagos, and are easily distinguished by their large eyes, red feet, red eye-ring, and white spot on their beak. Especially large numbers of swallow-tailed gulls breed at Genovesa and South Plaza. Swallow-tailed gulls forage 10–20 miles from shore for bioluminescent squid, and their night vision may be aided by their distinctive red eye-rings. Chicks, which are white, peck the spot on their parents’ beaks to request food. Conservation status: Least Concern
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Swallow-tailed gulls (Creagrus furcatus) are the only gulls in the world that feed at night. During the day, they return to their nests. These graceful, black and white birds, which have red feet and a red eye-ring, are especially abundant on Genovesa and South Plaza. (Courtesy of Randy Moore)

SHORE BIRDS

Lava Heron (Butorides sundevalli)

These small (less than 10 inches tall), stocky, dark-gray herons are territorial and solitary nesters. They are often seen stalking Sally Lightfoot crabs in mangrove lagoons and along lava coasts throughout Galápagos. Lava herons are endemic to Galápagos, but their conservation status has not been determined.

Yellow-Crowned Night Heron (Nyctanassa violacea)

These largely nocturnal, yellow-legged birds live in mangrove lagoons and near towns, where they eat insects attracted to streetlights. They are native to the islands and are easily distinguished by their heads, which have black with white cheeks and a yellow crown. Yellow-crowned night herons live along coasts throughout Galápagos. Conservation status: Least Concern

Great Blue Heron (Ardea herodias)

Great blue herons are large wading birds that live on beaches and lagoons throughout Galápagos These birds, which are the largest herons in Galápagos, stand up to 3 feet high, weigh 5–6 pounds, and have a wingspan of up to 6 feet. They breed year-round and build nests in mangroves and along cliffs, where females lay 2–3 eggs that are incubated by both parents. The eggs hatch 28 days later, after which both parents feed the juveniles. Great blue herons eat crabs, young iguanas, small fish, and young birds. Conservation status: Least Concern

White-Cheeked Pintail (Anas bahamensis galapagensis)

As their name suggests, these birds have bright white cheeks and throats. The rest of their body is brown, and their dark beaks have a reddish mark at the base that chicks peck when they want food. White-cheeked pintails, which are also called Galápagos pintails, are endemic to Galápagos and live and breed in ponds and lagoons throughout the islands. Conservation status: Least Concern

Greater Flamingo (Phoenicopterus ruber)

These large, long-legged, long-necked, large-beaked, pink birds are unmistakable. They live in coastal lagoons throughout the islands, and are especially abundant near Puerto Villamil on Isabela, and near Las Bachas on Santa Cruz. They are native to Galápagos, and their striking pink coloration comes from carotenoids in their diets. There are fewer than 500 greater flamingos living in the islands. Unlike herons, greater flamingos straighten their neck when they fly. Conservation status: Least Concern
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Great blue herons (Ardea herodias) live along the coasts of all of the major islands in Galápagos. In this photo, a great blue heron has captured a juvenile marine iguana (Amblyrhynchus cristatus). (Courtesy of Randy Moore)

American Oystercatcher (Haematopus palliates galapagensis)

These sturdy birds, which are native to the islands, have long, bright-red beaks and yellow eyes bordered in red. They live in coastal areas throughout Galápagos and are often seen in pairs. Conservation status: Least Concern

See also: Part II: Boobies; Darwin’s Finches: Truth and Legend; Flightless Cormorants; Frigatebirds; Mockingbirds; Galápagos Penguin; Waved Albatross; Part III: Document 5
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Blackberry

Originally from southeastern Asia, blackberry (Rubus niveus) is a perennial, spiny shrub that was brought to Galápagos in 1968. It was first planted on San Cristóbal, but soon spread to Santa Cruz (1970s), Isabela (2000), Floreana (2000), Santiago (2001), and other islands. Today, blackberry is the most widespread and destructive invasive plant in Galápagos, where it has invaded forests, shrubland, and open vegetation alike. Blackberry in Galápagos covers more than 300 square miles, and its expansion continues.

Blackberry is a member of the Rosaceae family, which also includes apples, pears, plums, strawberries, almonds, and roses. Blackberry seedlings grow fast and produce flexible, arching stems (“canes”), which can be yards long and are covered with sharp, hooked prickles. Tips of canes form roots and new canes when they contact soil. Blackberry forms dense, impenetrable thickets, thus explaining why blackberry was often used to create “living fences” in agricultural areas of Galápagos (before the plants were known to be invasive).

Blackberry reproduces fast. Seedlings, which outgrow native species and can tolerate poor soil, begin producing flowers (about 0.8 inches in diameter and having five white or pale pink petals) within a few months after germinating. Blackberry’s juicy, seed-laden, aggregate fruits form throughout the year and can reach a density exceeding 3 fruits per square foot. Birds and other animals eat the blackberry fruits and disperse the seeds far away in their feces. Seed and fruit production is prolific; soils in parts of Galápagos contain up to 2,000 seeds per square foot, most of which can remain viable for several years.

Thickets of blackberry up to 12 feet high now cover large areas of land, including abandoned farms. For example, in the highlands of Santa Cruz, blackberry now covers more than 60 square miles, where it has displaced much of the native vegetation (including more than 80% of the endemic Scalesia forests). Like guava, another invasive species, blackberry is dispersed by introduced pigs, cattle, and donkeys, as well as by native animals such as finches and mockingbirds.

Blackberry, which grows over and into gaps in native vegetation, prevents the regeneration of native species by outcompeting them for nutrients, water, and space. Thickets of blackberry also deter other species by excluding light from the soil surface. When blackberry covers more than 60% of an area, the number of native species in the area decreases by more than 50%. In the agricultural zone, dense thickets of blackberry have rendered land useless for crops and grazing, thereby causing economic problems for many farmers.

Blackberry is difficult to eradicate and expensive to manage. For example, at Los Gemelos—a pair of 100-foot-deep sinkholes in the highlands of Santa Cruz—blackberry appeared only about 20 years ago, but it must now be managed intensively. Because of this site’s popularity and GNPD’s desire to make the site appear natural, GNP spends more than $50,000 per year to combat blackberry in the area. On Santiago, estimates to eradicate blackberry are around $10 million, and even with those resources the project would probably fail because of seeds in the soil and workers’ inability to find every plant growing on the island.

There are no effective ways to control blackberry. Manual methods (e.g., cutting plants down) have failed; when plants are chopped down with machetes or mowers, they soon regrow from their underground stems. Control with herbicides has affected local wildlife, including native plants and animals. The best hope for control of blackberry is a yet-unknown biological agent (e.g., a rust fungus) from blackberry’s native range in China, India, or elsewhere. In the meantime, the vast distribution of blackberry in Galápagos makes its eradication nearly impossible, forcing officials to instead “manage” the invader. Today, many experts have suggested that a 40% groundcover by blackberry “could be a suitable management target.”

See also: Part I: Invasive Species

Further Reading

Rentería, J. L., M. R. Gardener, F. D. Panetta, R. Atkinson, and M. J. Crawley. 2012. Possible impacts of the invasive plant Rubus niveus on the native vegetation of the Scalesia forest in the Galapagos Islands. PLoS ONE 7 (10), e48106. https://doi.org/10.1371/journal.pone.0048106


 

Boats of Note

Throughout the past few centuries, a variety of boats have visited Galápagos carrying pirates, whalers, politicians, scientists, military servicepeople, tourists, and others. Although some of these boats left graffiti at Tagus Cove (Isabela), Darwin Bay (Genovesa), and the mail barrel at Post Office Bay (Floreana), most left no mark and have been forgotten. HMS Beagle, which visited Galápagos in 1835 with Charles Darwin aboard, remains the most famous boat to ever visit Galápagos, but several other boats have also impacted the islands.

Some boats that influenced Galápagos never reached Galápagos. For example, in 1929, the Boskoop brought spouse-trading dentist Friedrich Ritter and his patient Dore Strauch Koerwin from Amsterdam to Guayaquil. Ritter and Strauch later settled on Floreana, where they initially lived alone and hosted famous people visiting Galápagos aboard other boats. For example, in January 1930, explorer Eugene McDonald (1886–1958)—the founder of the Zenith Radio Corporation—sailed his Mizpah to Floreana, where he left gifts for Strauch and Ritter. McDonald used the expedition to publicize his company, which invented the first television remote control (named “Lazy Bones”) and pioneered the development of shortwave radio. In 1942, the Mizpah was bought by the U.S. Navy, which later sank it off Palm Beach to form an artificial reef.

Similarly, in 1932, the Baarn brought Heinz and Margret Wittmer, Heinz’s son Harry, and their dog Herta from Rotterdam to Guayaquil. That same year, the Wittmers sailed aboard the San Cristóbal (which had previously been named Manuel J. Cobos) from Guayaquil to Galápagos, where they joined Ritter and Strauch on Floreana and became that island’s most iconic family.

TOURISM

In 1969, the three-masted Golden Cachalot became the first major commercial tour boat in Galápagos. Just a few weeks later, the second tour boat, the Lina-A, began servicing the islands. The Cristobal Carrier was one of the first boats to carry tourists between islands. The first transpacific tour boat to stop in Galápagos was the Stella Polaris in 1934.

After being torpedoed by a German submarine in 1942, the Canadian merchant ship North Gaspe was repaired and made into a cargo ship. In 1972, it was renamed Iguana, which became famous in Galápagos as a 70-passenger tourist boat operated by Metropolitan Touring. In 1988, after spending its last years hauling cargo, the Iguana sank in Academy Bay.


Graffiti

In GNP, historic graffiti left by visiting ships is abundant at Darwin Bay (Genovesa) and Tagus Cove (Isabela). At Tagus Cove, these ships include the George (1924), the Kismet (1984), and the ill-fated Albatross (1961); at Darwin Bay, visitors see the names of Gracious (1958), Velero III (1932), and Noma (1923, with writer William Beebe aboard). The first-known crew members to leave still-legible graffiti at Tagus Cove were aboard the Phoenix in 1836; their inscription reads “Phoenix 1836.” The oldest still-legible graffiti in Galápagos is “April 4, 1804” which is beside an illegible word at Santiago’s Buccaneer Cove. Today, graffiti is banned at all GNP Visitor Sites except one: the mailbox at Post Office Bay.



INSPIRATION FOR WRITERS

The Essex was an 88-foot-long American whaler commanded by George Pollard, Jr. (1791–1870) that visited Galápagos for several weeks in the fall of 1820 to gather more than 350 tortoises for food. On November 20, a month after departing Galápagos (and while 2,000 miles from the coast of South America), Essex was rammed and sunk in the South Pacific by an 85-foot-long sperm whale. For the next three months, the 8 survivors (of a crew of 20) resorted to cannibalism to survive. Their story made international news and inspired much of American writer Herman Melville’s masterpiece Moby-Dick (1851).

The Noma was a boat owned by American businessman John Jacob Astor IV (1864–1912). When Astor went down with the Titanic in 1912, his son William Vincent Astor (1891–1959) inherited the boat, which he loaned to the U.S. Navy in 1917 for use in World War I. The Noma became famous in Galápagos when it carried the Harrison-Williams Expedition to the islands in 1923. Aboard the Noma on that expedition was William Beebe, whose acclaimed Galápagos: World’s End (1924) lured several Europeans (including Strauch and Ritter) to Galápagos.

American writer and fishing enthusiast Zane Grey’s (1872–1939) Fisherman visited Galápagos in February 1925. Grey, who described Galápagos as one of the wildest and most lonesome places in the world, drew on his experiences aboard the Fisherman to write Tales of Fishing Virgin Seas (1925).

THE BARREL AT POST OFFICE BAY

Over the decades, several boats have repaired or replaced the famous barrel at Floreana’s Post Office Bay. For example, HMS Leander replaced the barrel in 1897, leaving behind a famous sign advertising “Erected by HMS Leander.” In 1924, a British expedition aboard the yacht St. George erected a new barrel, and a decade later the barrel was again replaced during an around-the-world trip by Dar Pomorza. In 1961, the high school students aboard the ill-fated Albatross also painted the mailbox.

INVESTIGATING A DESPOT

The Cotapaxi was a boat sent by Ecuador’s government to investigate the treatment of workers on San Cristóbal after ruler Manuel J. Cobos was murdered there in 1904. In 1927, the ship was renamed the Calderón in honor of Abdón Calderón (1804–1822), a leader in Ecuador’s fight for independence. Calderón was later decommissioned and displayed in Guayaquil’s Parque de la Armada.

WRECKS

Several ships have crashed in Galápagos at or near San Cristóbal’s Wreck Bay. For example, the freighter Carawa sank there in 1920 while transporting a load of gasoline to Galápagos, and the Floreana ran aground five years later with 13,000 gallons of fuel and 1,400 tons of cargo. The Jessica ran aground there on January 16, 2001, with 80,000 gallons of bunker fuel and 160,000 gallons of diesel oil aboard, and in 2014 the 266-foot-long Galapaface I crashed at almost the same spot while carrying 19,000 gallons of diesel fuel. (Another Floreana crashed in Wreck Bay the following year.) After being stuck for more than two months, the Galapaface I was towed to outside of GMR and sunk in 8,200-foot-deep water.

Several boats that have sunk in Galápagos have included fatalities. For example, on the evening of October 26, 1990, while sailing from Genovesa to Baltra, the 74-foot-long Bartolomé caught fire and sank, killing five passengers and one crewman. In 1998, the 70-foot-long Moby Dick—chartered by Elderhostel—capsized in heavy seas near Santa Fé, killing four passengers. These and similar disasters made news worldwide.

Today, boat captains remain wary as they approach Wreck Bay; as one noted, “It’s not called Wreck Bay for nothing.”

THE FLOREANA MYSTERIES

The Seth Parker was a 188-foot-long, four-masted schooner that American radio writer, producer, and actor Phillips Haynes Lord (1902–1975) named after a preacher and backwoods philosopher he portrayed on a popular radio show. In 1933, while aboard the Seth Parker on a two-year, around-the-world cruise, Lord began weekly broadcasts from his boat via shortwave radio. When he visited Floreana in November 1934, he saw Friedrich Ritter feed meat to chickens, after which all of the chickens died. Soon thereafter, Ritter died after eating poisoned meat, despite the fact that he claimed to be a vegetarian. Lord’s expedition was sponsored by Frigidaire, which later published a 32-page booklet titled Aboard the Seth Parker (1954) to advertise its products. The Seth Parker, which can be seen in the 1948 movie Wake of the Witch (starring Gail Russell and John Wayne), ended its days in Hawai‘i as a bar and movie theatre owned by Christina Holmes, the Fleischmann Yeast heir.

In 1934, the American tuna-fishing boat Santo Amaro discovered the mummified bodies of Trygve Nuggerüd and Rudolph Lorenz on a beach on Marchena. Soon thereafter, the site was visited (and the bodies photographed) by members of the Hancock expedition aboard Velero III. These deaths made headlines worldwide, including in the New York Times and Time magazine.

IN THE NAME OF SCIENCE

In 1905, the CAS bought the decommissioned U.S. Navy schooner Earnest and renamed it Academy. The Academy’s 1905–6 trip to Galápagos, which was led by Rollo Beck (1870–1950), was the longest, most thorough expedition ever in Galápagos. The Academy expedition collected more than 75,000 specimens (including 266 tortoises) while in Galápagos.

American oil tycoon and explorer George Allan Hancock (1875–1965) made five trips to Galápagos between 1931 and 1938 aboard the lavish Velero III, a 183-foot-long cruiser equipped for scientific work. (“Velero” is Spanish for “sailboat.”) During a visit in 1932, after noting the shrinking population of land iguanas on Baltra, Hancock and his crew moved several land iguanas from Baltra to North Seymour. Some of these iguanas were later repatriated to Baltra when they disappeared there after World War II. In 1934, Hancock became involved with Floreana Island’s mysteries when he identified the bodies of Nuggerüd and Lorenz at Marchena. The U.S. Navy later requisitioned the Velero III for use (as USS Chalcedony) on weather duty at Pearl Harbor.

ILLEGAL FISHING

On August 13, 2017, the Chinese cargo ship Fu Yuan Yu Leng 999 was seized in the GMR carrying 300 tons of dead, illegal fish (mostly sharks). The ship was confiscated, the captain and crew were sentenced to one to four years in prison, and the boat’s owner was fined $5.9 million. The ongoing demand for shark-fin soup continues to drive illegal harvests of sharks in Galápagos, which has the greatest abundance of sharks in the world.

See also: Part I: The Mysteries of Floreana Island; Part II: Albatross; HMS Beagle; California Academy of Sciences Expedition 1905–1906; Svaap
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Boobies

Galápagos is home to four species of seabirds called boobies: the blue-footed booby, the red-footed booby, the Nazca booby, and the seldom-seen brown booby. These plunge-diving, gannet-like birds can be identified by the colors of their faces and feet, as well as by their feeding strategies: Blue-footed and brown boobies fish near the shore, Nazca boobies fish farther from the shore but within the islands, and red-footed boobies fish far out to sea.

The name “booby” is derived from the Spanish word bobo, meaning “fool” or “clown,” probably because of the birds’ awkward way of walking or their comical rituals. All of the boobies in Galápagos are members of the genus Sula, a Norwegian word for “gannet.”

BLUE-FOOTED BOOBY

Blue-footed boobies (Sula nebouxii) are 18–30 inches tall, have a wingspan of about 5 feet, weigh about 3.3 pounds, and live for 15–20 years. They have long, pointed wings and nest on the ground along the coasts of most islands in Galápagos. Their nests are surrounded by a ring of twigs and the birds’ white guano. Males, which are slightly smaller than females, appear to have smaller pupils (females have dark spots that ring the pupil, making it appear larger). Blue-footed boobies, which sometimes fish in cooperative groups, dive from heights ranging from 30 to 150 feet; they hit the water at speeds up to 60 miles per hour and dive up to 35 feet below the water’s surface. On average, blue-footed boobies spend about 3% of their foraging trips underwater, during which their average dive is about 12 feet below the ocean’s surface.
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Among the most entertaining and widespread birds in Galápagos are blue-footed boobies (Sula nebouxii). These ground-nesting, plunge-diving birds have dagger-like bills and comical courtship rituals that include honking (by females), whistling (by males), solemn dances that display their feet, rearrangements of twigs and pebbles, and half-opening of their wings. Blue-footed boobies are a favorite of most tourists. (Courtesy of Randy Moore)

Blue-footed boobies are distinguished by their famous blue feet, which range in color from light green to deep blue. During their mating rituals, males whistle and females honk at each other, after which strutting males display their feet in a slow, comical dance. Foot color in blue-footed boobies is a sex-selected trait; both genders prefer bright, greenish feet more than dull, bluer feet. Bright, greenish feet characterize healthier birds that are good fishers, whereas dull blue feet typify birds that are poor (i.e., food-deprived) fishers. When researchers manipulated the colors of males’ feet (by starving males for a few days, providing food supplements, or painting the birds’ feet different colors), hungry (or hungry-appearing) males had blue, dull feet and were rejected by females in favor of healthier males having bright greenish feet. This is in the female’s (and her offspring’s) best interest, for if a male cannot find enough food for itself, it will likely be a poor provider for its offspring. Because the brightness of males’ feet diminishes with age, females prefer younger males. Juveniles are puffy birds covered by white down.

Blue-footed boobies begin breeding when they are two to six years old; females lay one to three eggs that are incubated by both parents. Eggs hatch after 41–45 days, and large eggs get more parental care than smaller eggs. Parents feed their young by regurgitating fish they caught at sea. When food is abundant, blue-footed boobies protect and feed all of their chicks. However, when food is scarce, one chick—almost always the first-hatched—kills its sibling. This behavior, which occurs in many birds, is known as siblicide. Juveniles fledge when they are about 100 days old.

About half of all breeding pairs of blue-footed boobies live in Galapagos; others live throughout the Pacific coast, from California to Northern Chile. Populations in Galápagos have been declining; there were more than 9,000 breeding pairs in the 1960s, but only about 3,000 such pairs in 2012. Nevertheless, IUCN lists blue-footed boobies as Least Concern.

NAZCA BOOBY

Nazca boobies (Sula granti) are the largest boobies in Galápagos. They have yellow bills and build simple nests on the ground along seaside cliffs of most islands. Unlike many other birds, which incubate their eggs beneath an abdominal brood patch, Nazca boobies incubate their eggs by wrapping their feet around the eggs. The blood-rich webbing of their feet warms the eggs. Most adults are more than 28 inches tall.

Almost all of the head and body of a Nazca booby is white, but the tip of their tail and the borders of wings are brownish-black. A dark mask surrounds the booby’s eyes. Males usually have a bright orange bill, and females have a pinkish-orange bill. The feet of males and females are a dull olive, or bluish-gray, color. Males are slightly smaller than females.

Male Nazca boobies defend territories on flat areas atop cliffs and steep slopes. Nazca boobies have elaborate mating dances in which males point their bills to the sky. If females accept this invitation, the site of the nest will be near the site of the dance. These nests are surrounded by a ring of guano, sticks, and other debris. Both parents incubate the eggs (for about 40 days) and feed the young. Breeding times vary, depending on the island; at Genovesa, most females lay eggs from August to November, whereas on Española, they lay eggs from November to February.

Nazca boobies lay two eggs about five days apart, so the eggs hatch several days apart. Soon after the second egg hatches, the first-hatched chick attacks its sibling and pushes it out of the nest. The attending parent ignores this behavior. Outside the nest, the second-born chick soon dies of starvation or exposure. Although blue-footed boobies exhibit this siblicide when food is scarce (see above), Nazca boobies always exhibit siblicide; the first-hatched chick always kills its younger sibling. This behavior functions as “insurance” against the loss of the first chick (i.e., the second chick survives only if the first eggs or hatchling dies). This is important, for 25–50% of Nazca booby eggs fail to hatch.
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Nazca boobies (Sula granti), which were formerly called masked boobies, are large, ground-dwelling birds that live throughout Galápagos. As shown here, females always lay two eggs; the first chick kills its younger sibling immediately after it emerges from the egg. (Courtesy of Randy Moore)

Nazca boobies were long classified as Sula dactylatra (the masked booby), which is widespread throughout the Pacific. Since 2002, however, Nazca boobies have been recognized as their own species that is endemic to Galápagos. IUCN classifies Nazca boobies as Least Concern.

RED-FOOTED BOOBY

Red-footed boobies (Sula sula websteri) are the smallest booby in Galápagos; they are 16–26 inches tall, weigh 30–38 ounces, have a wingspan of about 3 feet, can live for 20 or more years, and have bright red feet. They typically feed several miles out at sea. Red-footed boobies are the most abundant boobies in Galápagos (there are more than 130,000 mating pairs), but most live at places where visitors to Galápagos cannot go. The most likely places that most visitors to Galápagos see red-footed boobies are at Genovesa and Punta Pitt (San Cristóbal), but visitors may also see them flying out at sea. Sula sula websteri is an endemic subspecies; other Sula sula occur throughout the tropics.

Red-footed boobies have elaborate mating rituals that involve squawks, head shaking, and sky pointing in which males display their blue throats. These rituals occur in trees or bushes where they nest. After mating, female red-footed boobies lay one chalky blue egg, which they incubate for 44–46 days. Juveniles first attempt to fly when they are three to four months old.

Red-footed boobies nest on only about five islands in Galápagos, all of which lack Galápagos hawks. Because red-footed boobies fish out at sea, they often leave their nests for long periods. In contrast, blue-footed boobies—which do co-occur with Galápagos hawks—fish close to land and, therefore, spend more time at their nests protecting their offspring.

BROWN BOOBY

The brown booby (Sula leucogaster), which appears occasionally in Galápagos, is about the size of a red-footed booby. It has white underparts and a dark brown back, neck, and throat. The underwing is white inside and edged by dark brown feathers. Adult males may have a white head. Few visitors to Galápagos see brown boobies.

See also: Part II: Birds
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Bowman, Robert I.

Robert I. Bowman (1925–2006) was born in Saskatoon, Saskatchewan, Canada, in 1925. He became an American citizen in 1957, the same year he earned his doctorate from the University of California at Berkeley. His doctoral research involved anatomical studies of the skull and muscles of Darwin’s finches. The energetic Bowman taught anatomy, ornithology, and island life for 33 years at San Francisco State. He also studied the morphology, behavior, and songs of Darwin’s finches.

Bowman’s work showed that, for different species living together in Galápagos, finches’ songs are important barriers to interbreeding. Finches’ songs are adapted to local environments, much like the shapes and sizes of their beaks are adapted to local sources of food. His recordings showed that finches learn their songs during a short period of their youth. Bowman also (inaccurately) argued that finches’ coloration and nests—which are dome shaped with one side entrance—were adaptations to avian and reptilian predators, which he claimed were the most important factors that shaped the evolutionary pattern of the birds.

In 1957, IUCN got money from UNESCO to organize a mission to study the wildlife in Galápagos. That expedition in July-November of 1957 was organized by Bowman and his European colleague Irenäus Eibl-Eibesfeldt (1928–2018), who, while in Galápagos, were assisted by several early settlers of Galápagos, including Karl Angermeyer, Alf Kastdalen, and Carlos Kübler. Bowman’s influential report, titled A Biological Reconnaissance of the Galápagos Islands during 1957 (1960), included a variety of important prescient observations:

Growing populations of invasive species “have, in certain areas [of Charles Island], almost completely obliterated the native Scalesia and Psidium trees.… Coupled with [the] upsurge of human activity in Galápagos are the dangers presented by predatory feral cats, dogs, and pigs, which find easy prey in the tame birds, lizards, and tortoises.”

“Illegal hunting by the local people of tortoises, land iguanas, flamingos, fur seals, and sea lions for food and pelts is so serious in some cases to warrant immediate action by the Ecuadorian authorities to put a halt to this.”

Poaching of endemic species continued because “there is no effective means of enforcing the law … little appreciation of wildlife by local residents, and … wild animals are so extremely tame.” Populations of tuna in Galápagos were getting smaller because there was “little or no regulation of the tuna catch.”

The report included plans for Galápagos to establish or develop medical and dental services, schools, living accommodations, local labor, commerce, food, water, fuel, communications (e.g., mail service), tourism, air service, agriculture, scientific collecting, and a research station. The report (Bowman, 1960), which condemned graffiti at Darwin Bay (Tower Island) and Tagus Cove (Isabela), also made several important recommendations:

“As a first step in the preservation of the Galápagos biota, it will be necessary to set aside special areas, here designated as ‘wildlife reserves’ ” where “natural occurring objects, including plants, animals, and earth resources, are protected.…” In these reserves “there should be no introduction of exotic plants and animals, no transplantation of native species from one area to another, and no human colonization.”

Ecuador should “block economic encroachment on Galápagos species” and “maintain as much of the Galápagos biota as possible in an undisturbed state, as part of a National Park system.”

“In the near future, all permits authorizing the collecting of Galápagos animals [should] be reviewed by a central agency, such as a research station” to protect against “overzealous collecting by museums and zoos,” which “could actually threaten with extinction” the islands’ unique, endangered animals (Bowman, 1960).

The work by Bowman and others—including their lobbying in Quito of governmental officials—had a dramatic and ongoing impact, including the creation in 1959 of GNP, which was Ecuador’s first national park. That same year, Bowman also became a founding member of the Executive Committee of the CDF. Five years later, the work of Bowman and Eibl-Eibesfeldt helped create the CDRS.

Bowman published many articles and books about Galápagos, and advised several producers of film and television documentaries about the islands. In recognition of his contributions to science and conservation, Ecuador awarded Bowman its Medal of Honor in 1964. He also received the Lifetime Achievement Award from CDF.

Bowman was active in CAS, and his pioneering studies of Darwin’s finches inspired much subsequent research in Galápagos, including that by Peter and Rosemary Grant. Bowman, who was probably the last person to see (in 1957) a warbler finch (Certhidea) on Floreana Island, often entertained tourists with his imitations of Galápagos finches.

Bowman retired in 1988. He died of heart failure at his home in Berkeley, California, on March 12, 2006.

See also: Part I: Darwin’s Finches; Part II: Eibl-Eibesfeldt, Irenäus; Grant, Peter and Rosemary; International Union for Conservation of Nature and Natural Resources; UNESCO World Heritage Site
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California Academy of Sciences Expedition 1905–1906

In 1853—that is, just three years after California joined the union—the California Academy of Sciences (CAS, until 1868 called the California Academy of Natural Sciences) was founded in San Francisco, California. CAS, the first such institution in the western United States, soon began gathering objects and exhibits to document California’s natural history. By the end of the 1800s, the academy was also emphasizing international sites. Among those was Galápagos. The 1905–1906 CAS Galápagos Expedition, which was the longest and most thorough expedition in Galápagos’ history, began the modern era of scientific research in the archipelago.

On June 28, 1905, the 89-foot-long, former U.S. Coast and Geodetic Survey surveying schooner Academy (formerly named Earnest) departed San Francisco for Galápagos. The Academy carried eight “sailor-scientists,” each having a different specialty (i.e., birds, insects, reptiles, fossils, geology, mollusks, mammals, and plants) along with a navigator, mate, and cook. Leading the expedition was middle-school dropout Rollo Beck (1870–1950), the foremost bird collector of his day. The 17-month expedition (June 1905–November 1906), which the San Francisco Chronicle described as “the most important expedition to ever leave the Pacific coast,” came ashore three months after leaving California on Santa Cruz near the present-day CDRS; the nearby bay was named Academy Bay in honor of the schooner and CAS. Scientists at CAS and elsewhere believed that wildlife in Galápagos was doomed to extinction, so the expedition’s goal was to collect the “last survivors” of as many species as possible from the islands before what was assumed to be their inevitable extinction by humans and introduced animals. Ironically, the CAS collections helped speed the extinction of some of the species.

The CAS expedition was in Galápagos for a year and a day, during which time the collectors visited 24 islands. (For comparison, Darwin was in Galápagos for five weeks and set foot on four islands.) The collectors were not overly concerned about supporting or refuting Darwin’s theory, despite the fact that he had been made an honorary member of CAS just 34 years earlier. Instead, they wanted to collect as many specimens as they could. And they did; indeed, while in Galápagos, the eight collectors—long before a code of ethics infused thinking about conservation—gathered more than 78,000 specimens, including 4,000 reptiles, 800 clutches of eggs, 10,000 plants, and 8,691 birds. (For comparison, Darwin collected 31 finches.) These collections were justified because the species were allegedly disappearing and needed to be studied before it was too late. The CAS collection remains the largest ever gathered in Galápagos; specimens and data collected by Beck and his colleagues continue to be used by conservationists and other researchers. The expedition, which vindicated Darwin’s ideas about evolution by natural selection, also documented the use of tools by woodpecker finches. The 266 tortoises collected by CAS in Galápagos included a male that was considered (at the time) to be the only tortoise from Fernandina Island (Chelonoidis phantastica). (The shell of that tortoise is now specimen #8101 at CAS.) In early 2019, however, researchers found another such tortoise on Fernandina.

On April 18, 1906, while the Academy was in Galápagos, the buildings that housed CAS in San Francisco were destroyed by a 7.8-magnitude earthquake. When the ship returned to San Francisco in 1906, its more than 78,000 biological specimens—the most ever gathered in Galápagos—became the foundation for a new collection that was displayed when CAS reopened in 1916. The CAS expedition did nothing for conservation, but did much for knowledge.

In 2005, a plaque commemorating the 100th anniversary of the CAS expedition was unveiled a few meters south of the land iguana pens at CDRS on Puerto Ayora. The plaque reads as follows:

Commemorating 100 Years of Research and Collaboration Near this site on November 5, 1905, members of the California Academy of Sciences’ first Galápagos research expedition came ashore. Academy Bay is named for their ship, the Academy. This plaque celebrates the continued collaboration between the Academy and the people of Ecuador to understand and conserve the islands’ irreplaceable biological and historic treasures, for humankind, now and forever. 3 June 2005

SUBSEQUENT EXPEDITIONS

Since the 1905–1905 expedition to the Galapagos, CAS has returned to Galápagos. For example, in 1932, CAS scientists funded by San Francisco banker and self-proclaimed explorer Charles Templeton Crocker (1884–1948) visited the islands aboard the Zaca and gathered more than 280 specimens that were displayed at the Steinhart Aquarium in Golden Gate Park. (Crocker’s father, Charles Crocker, had created the CAS’ endowment fund.) In 1960, CAS helped launch the Galápagos International Scientific Project, which extended Darwin’s studies in Galápagos. For almost three months, more than 60 scientists (including 10 CAS biologists) used helicopters to explore Galápagos and study the islands’ animals, including giant tortoises. This expedition, which discovered dozens of new species, also produced the first complete list of Galápagos flora. Santa Cruz Island’s Mount Crocker is named in Crocker’s honor.

CAS, which was rebuilt in 2008, is California’s oldest operating museum and research institute for the natural sciences.

See also: Part I: Giant Tortoises: The Galápagos of Galápagos; Part II: Boats of Note
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Casa Matriz

In the early 1920s, “Galápagos Fever” swept across Norway. Norwegian journalists Peter Bang and Finn Støren wrote enthusiastic articles about the islands and how Norwegians could get rich there by harvesting sperm whales and selling fish, fur sea lions, lobsters, cattle, and fruit. Newspapers in Norway published advertisements proclaiming “The Ecuadorian Government Welcomes Every Honest Norwegian” (Hoff, 2019). In August 1925, a group of 60 Norwegians led by August F. Christensen accepted Ecuador’s invitation and sailed from Norway aboard the Swedish three-masted schooner Start, which Christensen had aptly renamed Floreana. After exploring (and leaving some of the group in) Colombia and the West Indies, the Floreana visited mainland Ecuador and several islands in Galápagos before docking on August 10 at Floreana’s Post Office Bay.

The 10 Norwegian settlers who arrived at Post Office Bay spent the next two weeks unloading more than 200 tons of building materials, generators, water, a tractor, and other supplies from their boat to the beach (more than 70 yards from where the Floreana was docked), and then from the beach inland to above the high-tide level. There, the settlers founded Casa Matriz (Mother House), a fish-processing business at Post Office Bay. The settlers, who were headquartered in a large, wooden building, planned to expand into agriculture (e.g., coffee, bananas), canning, whaling, and cattle ranching. They also hoped to make Casa Matriz a way station for travel to and from Panama.

[image: ]

Just inland from Post Office Bay are these remains of Casa Matriz, a short-lived settlement of Norwegians established in 1925 on Floreana Island. The settlers’ large building stood atop the concrete pillars shown in this photo. Economic problems closed Casa Matriz late the following year. (Courtesy of Randy Moore)

The colonists at Casa Matriz were given 1,100 acres for their settlement. They worked 12-hour days, but rested on Sundays and Norwegian holidays, during which time they often played croquet behind the house. The group’s steam-powered generator—one of the first in Galápagos—enabled the pioneers to illuminate their building year-round, including at Christmas with Christmas lights.

The settlers at Casa Matriz described Floreana’s landscape with Norwegian names such as Wegger Hill, Øvreberg (High Mountain), Wollebæk Creek (“Wollebæk” means “hillside creek”), and Hvalø (the islet in front of the beach at Post Office Bay, now called Isla Bayas Grande). The area around Casa Matriz was the August F. Christensen Center, and land west of Post Office Bay was named Lars Christensen Land.

In addition to the 10 settlers, the group also included the Norwegian Zoological Expedition, which consisted of zoologist Alf Wollebæk (1879–1960) and his assistant, taxidermist Erling Hansen (1901–1953), of the University of Oslo’s Natural History Museum. The scientists’ cook was John Nylander, who did not know how long he would stay on Floreana. This trio worked at the first biological station in Galápagos, which they built on the peninsula named Peninsula Oslo Museum east of Post Office Bay.

THE COLLAPSE OF CASA MATRIZ

Late in 1926, economic problems collapsed the Norwegian settlement on Floreana. During the next few months, the settlers left for Norway, San Cristóbal, and the Norwegian colony at Academy Bay on Santa Cruz. By early 1927, Floreana was again abandoned, the Norwegians’ names for the area’s hills and peninsulas were forgotten, and the imposing building at Post Office Bay was empty.

In September 1929, Floreana pioneers Dore Strauch and Friedrich Ritter stored materials in the abandoned Casa Matriz building, and in 1930–1931 another group of Norwegians used it for a short-lived attempt to revive commercial fishing on Floreana. The Wittmers used Casa Martiz to store supplies in August 1932, as did the Baronesa later. The Baronesa and her lovers established their “Hacienda Paradiso” near what the Norwegians had called Wegger Hill, which had been named for settler Morten Wegger, who had moved to the highlands after Casa Matriz was built.

Casa Matriz was dismantled by the Ecuadorian military in 1937–1938, after which its parts were moved to Isabela. The remains of the building—for example, rusting barrels, old vats, and concrete columns on which the building stood (which are also found at the entry to the trail and at the post office barrel)—still litter the area beyond the post office barrel.

The remains of the Norwegians’ abandoned research station are just south of the Mirador de Baronesa along the Post Office Trail, about 0.7 miles northeast of the mail barrel at Post Office Bay. After leaving Galápagos, Wollebæk offered the station to any scientists who would come to Galápagos, but none accepted his offer.

See also: Part I: The Mysteries of Floreana Island; Part II: The First Biological Research Station; Norwegians
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Charles Darwin Foundation and Research Station

In 1959, a global group of conservationists meeting in Brussels, Belgium, founded an international nonprofit organization called the “Charles Darwin Foundation for the Galápagos Isles” (CDF). The foundation’s first president was Belgian scientist Victor Van Straelen (1889–1964), who had earlier organized the Congo National Park. CDF, established with the help of UNESCO, IUCN, and the World Conservation Union, was founded in the same year that Ecuador closed its remaining penal colonies in Galápagos and created GNP, which was Ecuador’s first national park. This was a global milestone because, at the time, wildlife conservation was globally still largely only a concept. Today, CDF promotes research, advises Ecuadorian officials, educates citizens and visitors about conservation and sustainability, and works with Ecuadorian and international organizations to implement programs aimed at conserving Galápagos.

The operational branch of CDF is the popular Charles Darwin Research Station (CDRS), which opened on January 20, 1964, on the shores of Academy Bay east of Puerto Ayora. (Satellite stations were later opened on San Cristóbal and Isabela.) CDRS, which was the first permanent home for science and conservation in the islands, was commemorated by Van Straelen as a memorial to Charles Darwin. The station’s first director was Swiss ornithologist Raymond Lévêque. The laboratory was originally planned for Tortuga Bay (now a popular, protected beach for visitors and residents), but Lévêque—with station manager Edgar Pots—decided that Academy Bay was more practical. Lévêque faced an immense challenge, for he had to hire staff and obtain building materials from the mainland, despite there being no regular visits by cargo boats, no places to unload cargo, and no roads, electricity, or piped water to or at the proposed station. Despite these challenges, Lévêque produced several international agreements that promoted research in Galápagos, opened the station’s first herbarium, advertised the importance of conserving giant tortoises, and began eradicating goats on South Plaza Island.

The official inauguration of CDRS was held at the station’s first laboratory, a cinder block building that still stands on the ocean side of the entrance to the station. (Since 1964, it has served other functions, including housing visiting scientists, communication experts, educators, staff, and others.) As part of the CDRS inauguration, more than 60 scientists spread throughout the islands to survey the biodiversity of the islands. A plaque commemorating the 1964 inauguration is housed in the station’s Gerard Corley Smith Library.

In 1965, CDRS began collecting and hatching tortoise eggs, after which it returned tortoises to their native islands. A similar captive-breeding program later helped to protect land iguanas. These and other conservation programs slowed the damage being done to native and endemic species by invasive species such as pigs, dogs, cats, goats, and plants that earlier visitors had introduced in the islands.

In 1972, the World Wildlife Fund (WWF) gave CDRS its first boat, which it named the Beagle III. The following year, foreign consultants produced CDF’s “Master Plan for the Protection and Use of the Galápagos National Park,” which set aside some areas for scientific research and others for tourists, who were required to visit in small groups accompanied by licensed guides. A more detailed “Master Plan for the Development of the Charles Darwin Foundation” followed in 1992.

Most visitors to Galápagos want to buy souvenirs, and the CDRS gift shop has always provided a significant amount of the CDF’s income. In 2014, however, local merchants complained that the station’s gift shop was siphoning away their business. In response, Santa Cruz officials ordered CDF to close its gift shop, thereby depriving CDF of more than $8,000 per week of income. With no endowment or reserve funds, CDRS was threatened with closing; paychecks were delayed and workers were furloughed or let go. In 2016, a new CDRS gift shop designed by Corina Gallardo-Nelson opened in the Charles Darwin Exhibition Hall of CDRS. (Nelson is a granddaughter of Forrest Nelson, who had settled in Galápagos in the 1960s.) However, instead of it being called a gift shop, it is designated a “Punto de donaciones”—a “Donations Point”—where visitors can make “donations” in exchange for clothing and souvenirs. Today, the Donations Point does brisk business.

The population of Galápagos has increased more than 30-fold since CDRS opened. CDRS has evolved with it as new and changing commercial, political, and social landscapes continue to challenge the sustainability of Galápagos. CDF, which is the oldest private scientific research foundation dedicated solely to Galápagos, employs more than 100 scientists, educators, research assistants, and staff, almost 80% of which are Ecuadorians, and more than half of which are Galápageños. In November 2016, CDF renewed its 25-year Cooperative Agreement with Ecuador that solidified the management and focus of CDRS’ work to protect the marine environment, sustain food production, combat invasive species (e.g., blackberry, Philornis downsi), and educate people about protecting the islands.


The First Permanent Library in Galápagos

Gerard Thomas Corley Smith (1909–1997), who served as British ambassador to Ecuador in the 1960s, was an early advocate of establishing a research station in Galápagos. He accompanied Great Britain’s Prince Philip, Duke of Edinburgh, to Galápagos in 1964; this visit was later commemorated by naming a Visitor Site on Genovesa (i.e., Prince Philip’s Steps) in the Prince’s honor. Smith ended his diplomatic career in 1967, and soon thereafter joined the executive council of CDF. (The first CDF meeting that he attended was held at Down House, the home in which Charles and Emma Darwin lived for 40 years 15 miles south of London.) In 1972, Smith became CDF’s secretary-general, after which all of the foundation’s administrative work—including production of its biannual bulletin Notícias de Galápagos—was done from Smith’s home in Essex. Smith was awarded Ecuador’s Order of Merit in 1984. The CDRS library, which had existed informally since at least 1971, was renamed the G. T. Corley Smith Library on October 28, 1979, in Smith’s honor. This still-thriving library was the first permanent library in Galápagos.



Today, thousands of people per month visit CDRS to see animals, learn from educational displays, and buy souvenirs. Most of the operating funds for CDRS come from sales, private donors, trusts, the Galápagos Conservancy, and the Galápagos Conservation Trust. CDRS works closely with the tourism sector, naturalist guides, GNPD, and other organizations to study and protect Galápagos, including delivering educational programs in local schools, funding college scholarships for local students, training naturalist guides, supporting the Gerard Corley Smith Library (which houses one of the most complete sets of literature about Galápagos), funding the islands’ inspection and quarantine programs, and managing captive breeding programs for tortoises, land iguanas, and mangrove finches, one of the most threatened animals in the islands. (The birth of the first mangrove finch in captivity happened in 2014.) CDF continues to be based in Brussels, and the king of Belgium signs all of CDF’s statutes.

See also: Part II: Galápagos National Park; UNESCO World Heritage Site
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Climate Change

The climate of Galápagos is characterized by cyclical shifts driven by trade winds and oceanic currents that produce two distinct seasons and uncharacteristically cool conditions for the islands’ equatorial location. The islands are also subject to extreme environmental changes (El Niño and La Niña) that occur every two to seven years, thus sometimes making any human-driven changes in climate hard to detect, especially when climate change might have different effects during each season and in each of the islands’ vegetative zones.

Most recent models of climate change involve warming, and in Galápagos, most such models predict an increase in the frequency and intensity of El Niño-like events. These events include increased rainfall and significantly warmer sea-surface temperatures, which result in mass mortality of animals that depend on the ocean for their food (e.g., marine iguanas, penguins, sea lions, fur sea lions, waved albatross, frigatebirds, brown pelicans, boobies, and flightless cormorants). Climate change could have several effects in Galápagos. For example,

More El Niño events would shorten the cool season and increase rainfall. This, in turn, would increase plant productivity in Galápagos. Rainfall would promote growth of virtually all vegetation.

Increased rainfall would also affect wildlife, for precipitation is the primary driver of terrestrial biological productivity in the lowlands of Galápagos.

Warming air temperatures could disrupt egg development of several reptiles in Galápagos. For example, because beach conditions regulate nesting temperatures of sea turtle eggs, an increase in nest temperatures would skew sex ratios of hatchlings toward females.

The arid zone of islands contains most of the islands’ endemic plants. In these zones, a hotter, wetter climate would presumably favor invasive species, thus threatening the arid-adapted endemic and native plants there. Endemic plants such as the cactus Opuntia echios and some trees (e.g., Bursera graveolens, Croton scoulerii) would likely suffer increased mortality because of waterlogging and smothering by vines.

The impact of hotter, wetter climate in the humid highlands (i.e., wet areas already heavily populated by invasive species) is harder to predict. However, populations of Scalesia, which have suffered dieback after some El Niños, would probably be damaged. Black rats grow faster and reproduce more in wet conditions, as do smooth-billed anis. These invasive birds, which were introduced in Galápagos in the early 1960s, were relatively rare until the El Niño of 1982–1983, after which their populations grew rapidly. (Another increase occurred after the El Niño in 1997–1998.)

Oceanic surface temperatures, which some models predict will rise by 1–3oF during the next 80 years, will decrease oceanic productivity and, in the process, shrink populations of the animals such as penguins, boobies, and marine iguanas that depend on the ocean for food.

Rising sea levels could reduce the areas used by penguins and turtles for nesting.

Global oceanic pH has decreased (i.e., become more acidic) by 0.1 pH units since 1880. Ongoing increases in the levels of carbon dioxide in the atmosphere would hasten ocean acidification, with some models predicting that the pH will drop by as much as 0.4 units by 2100. The ocean’s increasing acidity would, among other things, promote coral bleaching, especially in warmer waters.

Although these effects are predicted to reduce the biodiversity in Galápagos, many experts also admit that climatic changes in Galápagos are difficult to predict.

Contrarians who question claims that Galápagos is severely threatened by climate change note that 1) although the surface temperatures of the larger equatorial Pacific have risen 0.3–0.4oF in the past 40 years, there has been no discernible trend in oceanic surface temperatures in Galápagos for more than a century, and 2) there is no discernible trend in changes in sea level in Galápagos in more than 25 years. These scientists also remind people that, in the short term, a far more serious (and measurable) threat to the islands and their iconic wildlife are humans and other invasive species.

See also: Part I: Climate, Currents, and Weather; Plants and Vegetative Zones
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Cobos, Manuel Julián

Manuel Julián Cobos (1836–1904) was born in 1836 in Cuenca, Ecuador. He became an entrepreneur and, in 1858, partnered with his brother-in-law (José Monroy) and Spanish businessman José Valdizán to form the Orchilera Company, which harvested dye-containing orchils in Galápagos. When the business failed, Cobos moved to San Cristóbal, where he built a series of canals to divert some of San Cristóbal’s freshwater to a sugarcane plantation and refinery. He optimistically named the area Hacienda Chatham at Centro del Progreso (today’s El Progreso). Monroy stayed on the mainland, where he sold Cobos’ products.

The operation at El Progreso was initially small—for example, its first cane press was powered by two oxen—and progress was slow. Few people left Cobos’ plantation, but new workers arrived as operations grew. One such group of new workers arrived in 1879 after Cobos’ business partner Valdizán—whose orchil-gathering business at Floreana was struggling—was murdered by Lucas Alvarado, a disgruntled employee. Valdizán’s successor, Englishman Thomas Levick, moved almost 100 people from Floreana to San Cristóbal to work for Cobos. This influx of people almost doubled the population of San Cristóbal. Valdizán was buried on Floreana, but in 1904 was exhumed and reburied in Guayaquil.

At its peak, Cobos’ agricultural empire included more than 350 workers who were producing more than 10 tons of refined sugar per month, “from January to January.” By the mid-1880s, Cobos’ plantation included more than four miles of rail used to transport harvests. In 1889, Cobos changed his plantation’s name from Hacienda Chatham to Hacienda Progreso. Cobos also expanded his empire to include other crops, including arabica Bourbon coffee, which he started with plants imported from the French Caribbean. Cobos’ coffee plantation, which he named El Cafetal, was resurrected in 1990 and remains operational today.

A variety of factors contributed to the success of Cobos’ agricultural empire:

1)  San Cristóbal’s weather, nutrient-rich volcanic soil, and the highland’s humid environment support lavish plant growth.

2)  Unlike most other islands in Galápagos, San Cristóbal has a perpetual and abundant source of fresh water.

3)  Labor was cheap, for many of Cobos’ workers were prisoners exiled to Galápagos from mainland Ecuador. Some evidence suggests that Cobos was initially a fair and generous boss, but he later became a cruel despot who used violence to maintain control.

4)  Cobos controlled the local economy. As was a common practice among Central American plantation owners at the time, Cobos paid his workers with scrip. Among the earliest of Cobos’ scrip were thick leather “cobonas” issued around 1875. Later forms were made of red plastic, metal, and paper, some used as late as 1904.
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In 1869, Manuel J. Cobos (1845–1904) founded Centro del Progreso, the first permanent settlement in Galápagos. There, using water diverted from El Junco Lake, the despotic Cobos built an agricultural empire that exported sugar, coffee, and other crops. The ironworks shown in this photograph, which greet people who visit El Progreso, were part of Cobos’ sugar refinery. (Courtesy of Randy Moore)

Cobos was often harsh with his workers. Employees such as Camilo Casanova were exiled to islands such as Santa Cruz, where Cobos erected a sign telling the island’s visitors “Please do not take this man off the island for he is twenty-times a criminal.” (Casanova was rescued in 1904 after Cobos’ death.) Other employees who refused to work hard were beaten or imprisoned in Cobos’ jail. When Cobos learned of an upcoming mutiny, he executed José Salinas, Pedro Torres, Felipe Rodríguez, José Rodríguez, and José Antonio Paz in front of their coworkers.

On January 13, 1904, worker José Prieto’s drunkenness was reported to Cobos, who sentenced him to 400 lashes early the next morning. Cobos’ foreman, Colombian Elías Puertas, pleaded to Cobos for mercy, but Cobos refused. The next morning, Puertas went to Cobos’ home and again asked for mercy for Prieto. When Cobos again refused, Puertas shot Cobos in the stomach and head, after which others attacked him with machetes. To escape his attackers, the 68-year-old Cobos jumped out of a window. He died on his lawn.

After a hastily organized wake in his home, Cobos was buried that same afternoon (January 14, 1904) at the site where he had beaten and executed several of his workers. Cobos’ body was later moved to an ornate family burial plot near Gate 3 in Guayaquil’s General Cemetery. He rests there beside his wife, Aurelia Baquerizo; daughter Josefina Cobos; and Josefina’s husband, Rogerio Alvarado, not far from the tomb of Vicente Rocafuerte, the first Ecuadorian to serve as the country’s president. Although Cobos’ plantation continued to produce sugar for another three decades, operations began to decline, and most of the area was later abandoned.

In 1938, Ecuador’s president Alberto Enríquez Gallo (1894–1962) authorized heirs of Josefina Cobos to sell their property on San Cristóbal. (El Progreso and the land three miles in all directions were set aside for growth of the village.) Two decades later, in 1959, the fancifully named Filiate Science Antrorse Island Development Company (“Together with Science We Move Forward”) lured 106 Americans (each paying $2,500) to Galápagos with promises to make all of the participants a millionaire and leave for their children a better world in which to live. After sailing from Seattle, Washington, and arriving at Wreck Bay on March 16, 1960, aboard the 100-foot-long Alert, the group settled on San Cristóbal at Cobos’ plantation. The group was disappointed with they saw the plantation’s remains, and all but one of the settlers were gone within two years.

Today, El Progresso—the oldest surviving colony in Galápagos—is a quiet village about 3.6 miles east of Puerto Baquerizo Moreno, the capital of the archipelago. A variety of Cobos-related sites (e.g., his home, cenotaph, jail, houses for workers) and artifacts (e.g., machinery used in Cobos’ sugar mill) litter the village. In 2004, on the 100th anniversary of Cobos’ death, Ecuador made El Progreso a National Cultural Heritage Property.

See also: Part II: Agriculture; Coffee
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Coffee

Coffee from Galápagos is among the most prized and expensive coffee in the world. On some parts of San Cristóbal and Santa Cruz, environmental conditions (e.g., soil, climate) for growing coffee are ideal. For example, the intense equatorial sunlight is moderated by cooler temperatures produced by the Humboldt Current, thereby enabling arabica coffee trees that normally grow best on the mainland at elevations 3,000–5,000 feet above sea level to thrive at altitudes of 600–1,500 feet above sea level in Galápagos. In these cooler conditions, coffee beans ripen slower, and therefore contain more sugars and other compounds that produce the beans’ unique flavors. Because the amount of farmable land in Galápagos is limited by the GNP and other factors, the supply of coffee from the islands is also limited. In Galápagos, coffee is an introduced species, but it is not invasive, nor is it a threat to the environment or to any endemic species.

THE FIRST PLANTATION

The first commercial coffee plantation opened in Galápagos in 1879 in the highlands of San Cristóbal. That plantation, which covered 247 acres just southeast of today’s village of El Progreso, was operated by Galápagos businessman Manuel J. Cobos, who had earlier built a successful plantation nearby to grow sugarcane and refine sugar. Cobos brought his first arabica Bourbon plants from French Polynesia, and his coffee-growing operation thrived until 1904, when he was murdered by disgruntled workers. Thereafter, his empire crumbled, and by 1929 most of his abandoned coffee plantation was overgrown.

In the 1990s, an increased demand for specialty coffee prompted the Gonzalez-Duche family (who produced and exported most of Ecuador’s coffee) to buy Cobos’ abandoned plantation. They restored production, and many of the same coffee plants that were harvested by Cobos’ workers now produce beans that are harvested by San Cristóbal’s Hacienda El Cafetal. El Cafetal spans about 2,000 acres, approximately 870 (44%) of which are devoted to growing coffee. In December-January, more than 150 workers harvest the plants’ beans, which are then dried and sent to Guayaquil for roasting and packaging.

Coffee from Hacienda El Cafetal, which retails online for more than $30 per pound, is expensive because of its limited supply, “Galápagos appeal,” and production via environmentally friendly methods. In 2018, El Cafetal produced more than 100 tons of coffee. Low-quality beans are made into instant coffee or are mixed with coffee from other sources to make less expensive “blends” of Galápagos coffee.

In 2010, “Galápagos San Cristóbal Coffee” from Hacienda El Cafetal became the first “Reserve Coffee” sold by U.S. coffee giant Starbucks. In late 2018, Starbucks again offered Galápagos coffee as a “Reserve,” this time as “La Tortuga.” On average, it takes about 4,000 dried beans to make a pound of coffee, and about 70 beans to make a six-ounce cup of coffee.

OTHER PLANTATIONS

Today, several farmers grow coffee in Galápagos. The first officially certified organic coffee farm in Galápagos was Lava Java, which is in Bellavista. This plantation was founded in 2003, when Maria Elena Guerra and her husband, Scott Henderson, bought an abandoned five-acre farm in Bellavista. Scott and Maria Elena suspected that their overgrown land included a few coffee plants, but when they cleared their land, they were surprised to find more than 2,000 coffee plants. Scott and Maria Elena began cultivating the coffee plants, and four years later (in 2007) produced their first harvest, which totaled 120 pounds (fresh weight) of coffee. In 2018, after more than a decade of hard work and investments, the harvest at Lava Java exceeded 40,000 pounds of fresh beans, which were made into more than 6,000 pounds of roasted coffee. (Lava Java also buys coffee produced by neighbors on Santa Cruz.) While building their plantation, Scott and Maria Elena tried to restore the environment by removing most invasive species and planting more than 3,000 endemic Scalesia trees in a “companion plant program” to shade their coffee plants. Lava Java is recognized as a “Bird Friendly Coffee” by the Smithsonian Migratory Birds Center.


El Trapiche

Along the road to Garrapatero Beach, just past the highland town of Cascajo on Santa Cruz, is an 86-acre coffee and sugarcane farm named El Trapiche, or “Sugar Mill.” The farm is owned and operated by Adriano Cabrera and his family. Cabrera came to Galápagos in 1969 from southern Ecuador. Like many farmers in the highlands, Cabrera used a variety of traditional methods on his farm, and eventually bought a donkey-powered (or human-powered) sugarcane-pressing apparatus that he still operates for curious tourists. Cabrera, whose motto is “the purest is always the best,” sells the sugarcane juice, liquor, and molasses that he produces on-site.



At Lava Java, visitors can see how Scott and Maria Elena have restored their land, as well as how they control virtually every aspect of coffee production, including growing the beans, picking and husking the beans, soaking the beans to ferment the sugars, drying and roasting the beans, and marketing and selling the beans to stores and visitors wanting more than just a glimpse of the islands’ astonishing wildlife. In 2019, the “100% Organic, 100% Galápagos” Lava Java coffee was selling for $26 per pound in Puerto Ayora’s stores. (Another variety labeled “100% Galápagos” sells for about $16.) As Scott tells visitors, “We may not have a perfect, restored Galápagos highland ecosystem, but we’ve got all the elements of it. And what pays for that to happen is coffee.”

In stores, tourists can buy many brands of Galápagos coffee, as well as enjoy fresh-brewed coffee at specialty shops such as Mockingbird Café, OMG Coffee, and 1835 Coffee Lab. The logo of 1835 Coffee Lab includes a cartoon of Charles Darwin, of which the company says “a delicious cup of coffee was his inspiration to develop the species evolution theory.”

All farming is challenging in Galápagos, for labor costs often make it cheaper to import food than produce it locally. Growing coffee is labor intensive; for example, whereas laborers earn about $12 per day in mainland Ecuador, they often cost more than $35 per day in Galápagos. Galápagos coffee continues to be marketed as a niche product supported by authorities who help farmers grow, certify, and market their harvests.

THE COFFEE MATS ON SANTA CRUZ

Most tourists who land at Baltra airport cross Itabaca Channel and catch a taxi or bus to go to Puerto Ayora. Not far from the channel, on the eastern side of the highway, tourists see several large mats. During the cool season, these mats are used to dry coffee beans harvested at Lava Java and other plantations on Santa Cruz. On average, beans are dried there for about six days.

Beans are dried near Itabaca Channel because the north side of Santa Cruz is drier than the south side of the island. This is because moisture-laden winds from the south are compressed by the island’s highlands, thereby condensing the water from the air and producing the wet conditions that typify the highlands. After passing over the highlands, the air is therefore drier, thus providing ideal conditions for drying coffee beans.

See also: Part II: Agriculture; Cobos, Manuel Julián
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Colnett, James

James Colnett Jr. (1753–1806) was a famous sailor and maritime fur-trader who produced one of the earliest navigational charts of Galápagos. James, like his father, joined the British Royal Navy and first went to sea in 1770 aboard the sloop Hazard. In September of the following year, Colnett joined commander James Cook aboard the Scorpion, and then transferred to the Resolution for Cook’s second voyage to the Pacific in 1772–1775. On September 4, 1774, Colnett became the first person to see New Caledonia.

In 1792, the British Admiralty planned to lend its sloop HMS Rattler to the whaling firm Samuel Enderby & Sons, but later decided to sell the ship to the Enderbys. Colnett, who was appointed commander of the ship, took a leave of absence from the Navy and bought half of the ship. Thus, although the 16-gun Rattler had been a Navy ship, it was the privately owned merchant ship Rattler, not HMS Rattler, that carried Colnett to Galápagos.

Colnett’s voyage aboard the Rattler lasted from January 3, 1793, to November 2, 1794, and included ports ranging from Chile to California. On June 13, 1793, Colnett got to Galápagos, where over 10 days he saw many sperm whales, prompting him to conclude that the islands were a whale nursery. Colnett (1798) enjoyed the islands’ climate, noting “in the morning, evening and night, it was below summer heat in England. I consider it as one of the most delightful climates under heaven.”

Colnett’s second stop in Galápagos, nine months later, was not as pleasant. He was impressed by the islands’ many reptiles, but he described the islands as “inhospitable.” Plants had withered, birds were dead in their nests, freshwater was scarce, and landscapes were “covered with cinders.”

Colnett described his adventure in 1798 in a book with the lengthy title A Voyage to the South Atlantic and round Cape Horn into the Pacific Ocean, for the Purpose of Extending the Spermaceti Whale Fisheries, and Other Objects of Commerce, by Ascertaining the Ports, Bays, Harbours, and Anchoring Births in Certain Islands and Coasts in Those Seas at Which the Ships of the British Merchants Might Be Refitted. Colnett’s (1798) 179-page book, which discussed Galápagos in Chapter VI (“The Galapagoe Isles”), describes the islands’ strong currents (“at least a mile in breadth and of which there was no apparent termination”), prickly-pear plants (“some of which were three feet in girth, and fifty feet in height … [the largest] I had ever seen”), scarcity of freshwater, mockingbirds, crabs, penguins, seals, sharks, and “sea guanas” (i.e., marine iguanas) that were “sooty black, which if possible heightens their native ugliness. Indeed, so disgusting is their appearance that no one on board could be prevailed on to take them as food.” Colnett liked the taste of tortoises (“the most delicious food we had ever tasted. The fat of these animals when melted down was equal to fresh butter”). Colnett also provided the first written description of a Galápagos finch. His book concluded that “everyone was charmed with the place.” He understood the value of Galápagos to whalers, noting that “these isles deserve the attention of British navigators” (1798). His book became a standard reference for British whalers, and his voyage opened the South Pacific to whaling and related businesses.

Colnett’s book included several of his charts. His chart of Galápagos—titled Chart of the Galápagos, Surveyed in the Merchant-Ship Rattler, and Drawn by Capt: James Colnett, of the Royal Navy. in 1793 1794—was engraved by London’s Thomas Foot and published by famous London mapmaker Aaron Arrowsmith. This chart of Galápagos was the most popular navigational chart of Galápagos for its time. With that chart, Colnett named several islands, including Barrington (now Santa Fé), Campeón (now commonly called Champion, honoring Alexander Champion, a partner in Samuel Enderby & Sons), Chatham (now San Cristóbal), Duncan (now Pinzón), Hood (now Española), and Jervis (now Rábida). Although the chart contained errors, it was widely used, and Galápagos explorer Joseph Slevin (1959) considered Colnett’s voyage “the most outstanding of the early voyages” to the islands.

Although Colnett is often given credit for establishing the postal barrel at Floreana Island, his chart shows that the Rattler did not stop at Floreana (i.e., Charles) Island. Moreover, “Post Office” does not appear on his famous chart, appearing first on Arrowsmith’s chart more than 20 years after Colnett visited Galápagos.

Colnett later commanded the naval transporter Glatton, which took 400 convicts to New South Wales and returned to Britain with a cargo of timber. This was Colnett’s last command. After 35 years at sea, he retired in 1805. He died on September 1, 1806, at his home on Great Ormond Street in London, and was buried five days later in St. Dunstan and All Saints, Stepney. Colnett is memorialized by Cape Colnett and Colnett Bay on the western coast of Mexico, Cape Colnett and Mount Colnett in New Caledonia, Colnett Strait south of Japan, and Colnett Mountain on Vancouver Island.

See also: Part I: Darwin’s Finches; Part II: Dampier, William; Darwin’s Finches: Truth and Legend; Post Office Bay
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Colonization by Plants and Animals

Tourists from around the world come to Galápagos to see the islands’ curious animals. These creatures include flightless cormorants, marine iguanas, and land iguanas, which live nowhere else, as well as other unusual animals and plants. The presence of these organisms in Galápagos has been largely determined by where and how the islands formed.

TYPES OF ISLANDS

There are two major types of islands: continental islands and oceanic islands. Continental islands, which were once part of their adjacent continent, are found on continental shelves. Many of these islands formed when sea levels changed. For example, during the most recent glacial period (about 18,000 years ago), parts of continental Europe—including today’s British Isles—were covered by large glaciers. When Earth warmed, these glaciers melted, releasing water that flooded the coasts and created several islands in shallow seas. Continental islands were never lifeless; from the time they originated, they were inhabited by plants and animals like the continent to which they were originally connected. Other examples of continental islands include Ireland and Sicily (also off Europe), Sumatra, Java, and Borneo (off Asia), Newfoundland and Long Island (off New York in North America), and Trinidad and Barbados (off South America).

Oceanic islands, such as Galápagos, do not sit on continental shelves because they are not (and never were) connected to a continent. This means that, unlike continental islands, oceanic islands are not geologically related to a continent. Most oceanic islands, including Galápagos, are volcanic, meaning they were created by volcanoes; each island is the summit of a volcano. Other examples of oceanic islands include Hawai‘i, Fiji, the Tuamotu Archipelago, and Surtsey, which formed in 1963 off the southern coast of Iceland.

Oceanic islands such as Galápagos were produced by volcanic eruptions under the ocean. When the magma produced by these eruptions rose above sea level, an island appeared. Because they originated from below the sea, oceanic islands were initially lifeless. Galápagos is also remote. For Galápagos to be colonized, organisms first had to get there.

What organisms could get to Galápagos?

Galápagos is about 540 miles from the closest land. This much ocean is a major ecological barrier, for most terrestrial plants and animals cannot withstand long exposures to salt water. How, then, could organisms get to Galápagos?

Organisms having the best chance of getting to Galápagos were those having the best chance of crossing the ocean—namely, birds, some plants, and small insects. Some birds could fly to the islands and, in doing so, bring hitchhiking seeds and insects in their digestive tracts, attached to their feathers, or stuck to mud on their feet. Spores and lightweight insects could be blown to the islands, and small vertebrates (e.g., lizards) and salt-tolerant reptiles and plants could have floated on mats of vegetation carried by currents that converge at Galápagos. According to one study, 60% of the indigenous ancestral taxa were brought to Galápagos by birds, 32% were brought by wind, and 8% were brought by currents.

The organisms most likely to get “shipwrecked” on Galápagos would also be those from the closest landmasses; namely, South America, Central America, and the Caribbean. This is why Darwin noted that although many of the plants and animals in Galápagos are unique, they nevertheless “bear so plain a stamp of affinity to those created in America” because—even though conditions drastically differ—they “were descended from those of the nearest land, namely America” (Darwin, 1859). To Darwin, this was especially true for birds; as he wrote in a notebook, “I certainly recognize S. America in ornithology.”

Although birds are abundant in Galápagos, not all species of birds from mainland Ecuador are present in Galápagos. For example, there are more than 130 species of hummingbirds in Ecuador, but none are native to Galápagos.

What organisms could not get to Galápagos?

Most terrestrial food chains are dominated by mammals (e.g., cats, dogs), and freshwater lakes are dominated by freshwater fish. However, with few exceptions (e.g., bats, rice rats), these organisms—that is, terrestrial mammals and freshwater fish—are not native to Galápagos because they could not withstand the long exposure to seawater required to get there. Because of their intolerance to seawater, there are no native amphibians in Galápagos. However, reptiles (e.g., tortoises, iguanas) are abundant, thus explaining Darwin’s observation that the Galápagos Islands “appear paradises for the whole family of Reptiles.” Taken together, this means that the wildlife in Galápagos is “unbalanced”—whereas most continents and continental islands house a variety of plants and animals, Galápagos lacks some of those same types of animals. For example, Galápagos houses many types of birds, but—except for humans and the animals introduced by humans—only a few native terrestrial mammals, and no amphibians or freshwater fish. As Darwin noted in On the Origin of Species (1859), “We can see clearly why those animals which cannot cross wide expanses of ocean, as frogs and terrestrial mammals, should not inhabit oceanic islands; and why, on the other hand, new and peculiar species … which can transverse the ocean, should so often be found on islands far distant from any continent.”

After arriving, which organisms could survive and reproduce in Galápagos?

Getting to Galápagos was just the first step in colonizing the islands, for the small group of immigrants then had to survive and reproduce if their species was to become a viable population capable of colonizing an island. The lack of freshwater on many islands in Galápagos would have killed some of the pioneers, and others—except for some lichens—would have died after finding only bare lava on which there were no nutrients or food. Even if they could find water and food, some of the individuals would have died if they reproduced only sexually and could not find a mate. Unavoidable inbreeding among the small number of pioneers would have also decreased the chances of colonization, as would have the random fluctuations of genes in the small population (as in today’s endangered species).

The inability of most species to get to, survive, and reproduce in Galápagos explains why the islands house fewer species than do comparable areas of the mainland. For example, mainland Ecuador houses more than 20,000 species of plants, compared to only about 600 species of native plants in Galápagos.

Where did the unique organisms in Galápagos come from?

Once a species of animal colonized Galápagos, it would have found no competitors and therefore been able to modify its diet and lifestyle in ways unavailable on the mainland. For example, finches in Galápagos do what a variety of birds (e.g., flycatchers, parrots) do on the mainland. Similarly, although mammals are the primary herbivores on the mainland, reptiles fill that role (i.e., niche) in Galápagos; as Darwin (1859) had noted, “as in the Galápagos Islands reptiles … take the place of mammals.” Marine and land iguanas in Galápagos resemble iguanas on the mainland, but their evolution in Galápagos has produced unique species of iguanas that are endemic to the islands (i.e., found nowhere else on Earth). In these new environments—for example, different climates and different sources of food in Galápagos—the small number of surviving colonizers would have evolved differently than those on the mainland, thereby eventually producing unique species.

The relatively small, nonrepresentative number of colonizers would have brought only a small fraction of the genetic diversity of the original population on the mainland. This “genetic bottleneck” means that traits in the larger, mainland population probably appeared in different frequencies in the small subset of organisms that colonized Galápagos, and that the colonizing population would have been genetically unique from the very beginning. The colonizers, in Darwin’s (1859) words, would “be eminently liable to modification, and will often produce groups of modified descendants.” Indeed, in their new environment, most species that colonized Galápagos have evolved at least a single endemic species (e.g., sea lions, penguins, flightless cormorants). Other colonizers have radiated into several species, including finches, giant tortoises, the daisy tree (Scalesia), the amaranth (Alternanthera), and land snails (Bulimulus). Lava lizards have colonized Galápagos twice.

To appreciate this, consider flightless cormorants, an unusual bird that lives in the western islands of Galápagos. These birds’ ancestors could fly, as evidenced by the vestigial wings on flightless cormorants. However, in Galápagos, the evolution of flightlessness correlated with the colonizing cormorants encountering little competition for resources and virtually no predators. Instead of investing energy in muscles for flight, natural selection favored investments in other functions; flightless cormorants catch fish by using their strong legs (and not their wings) to swim after and catch fish. Flightless birds have evolved on other isolated islands (e.g., flightless geese on Hawai‘i, moas in New Zealand, and dodos on Mauritius), but they soon became extinct when predators were introduced on the islands. The natural variation that ultimately produced flightlessness in Galápagos also occurs on the mainland, but it is quickly eliminated by carnivores.

THE FEARLESSNESS OF ANIMALS IN GALÁPAGOS

Animals in Galápagos are famous for their temerity. They act fearless; they do not run from humans or each other. Like several other features of Galápagos, this unusual trait is explained by consequences of how the islands were colonized.

In most continental ecosystems, the top predators are mammals, such as cats and dogs. However, these predators could not get to Galápagos (see above). As a result, the top terrestrial predator in Galápagos is not a mammal, but instead is a bird that could get to the islands: the Galápagos hawk. The lack of numerous predators in Galápagos is why the animals in Galápagos seem fearless. They have no history of avoiding terrestrial predators.

REPEATED COLONIZATIONS OF ISLANDS

Islands in Galápagos are formed by the Galápagos hotspot, after which they move eastward on the Nazca Plate. As they move east, the islands’ volcanoes become dormant, their land erodes, and they eventually sink below the ocean’s surface. This explains why there are dozens of seamounts (the submerged remnants of earlier islands) east of San Cristóbal and Española.

Unlike single islands, an oceanic archipelago such as Galápagos offers many opportunities for colonization. The challenges encountered by a colonizing species from the mainland are encountered again when a species already in the islands disperses to a new island. Just as their initial homes in Galápagos were different from those on the mainland, so too were many of their “new” islands different from those from which they came.

Species that successfully colonized an early island in Galápagos had to eventually migrate to a newer island before their current (and older) island disappeared. This recolonization occurs east to west (i.e., in the reverse direction of the movement of the Nazca Plate). Species that do not colonize new islands become extinct when their island disappears.

See also: Part I: Climate, Currents, and Weather; Geology, Volcanoes, and Lava; Plants and Vegetative Zones
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Cowley, Ambrose

Ambrose Cowley was a 17th-century English pirate who surveyed Galápagos in the 1680s while circumnavigating the globe aboard the Bachelor’s Delight, a Danish merchant ship seized off of West Africa. Cowley named 15 islands, most for politicians and noblemen of England friendly to pirates, including Sir John Narborough (Narborough Island, now Fernandina Island), the Duke of Albemarle (Albemarle Island, now Isabela Island), and James II (James Island, now Santiago). Cowley also named one island for himself. By 1702, “Cowley’s Inchanted Isl” appeared on several maps.

In 1684, Cowley’s charts were used by English cartographer William Hacke (who may have once been a pirate himself) to publish one of the first navigational charts of Galápagos. This crude map was the most accurate chart of Galápagos for more than a century. In his Voyage round the Globe (1699), Cowley—who described his chart as “The Gallapagos Islands Discovered by Capt. John Eaton”—included secondhand, inaccurate information about the availability of freshwater.

Cowley’s manuscript first appeared as a seven-page, 2,926-word booklet, of which one-third was devoted to Galápagos (which is not mentioned by name). In addition to tortoises, Cowley also mentioned the islands’ fearless birds (which at times had landed on him) and the scarcity of freshwater.

Cowley, who spent most of his first visit to Galápagos on Santiago, noted that land birds of Galápagos were fearless of humans. When Darwin—who had read Cowley’s book—visited the islands in 1835, he wanted to see if the birds had become more evasive. Darwin noted that they avoided humans more than Cowley had claimed, but that they remained approachable.

Cowley, who was keenly interested in the geology of Galápagos, produced several beautifully colored maps that comprised the first geographic survey of Galápagos. He described the volcanic nature of “the barren islands” without recognizing it as such, noting that most islands had “sulfurous matter that had set them on fire, they having been burned formerly and some part of them blowed up, leaving piles of cinders” (Cowley, 1699). At one point, Cowley (1699) saw a hill that appeared to be “covered with gold,” but later concluded that the “gold” was merely “brimstone as fine as flour.” Cowley’s journal, along with those of William Dampier and others, introduced Galápagos to many Europeans, but generated little interest elsewhere. Although Cowley had been told by the Spanish that the Galápagos Islands “were enchanted islands” that were “shadows and not real islands” (Cowley, 1699), his chart made them real and opened them for commerce.

Today, “Cowley’s Enchanted Isle” is Cowley Island, which is 3.2 miles offshore between Isabela’s Volcán Alcedo and Santiago Island.

See also: Part II: Dampier, William; HMS Beagle; Part III: Document 3
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Creationism

Although Galápagos has long been linked with Charles Darwin and his ideas about evolution, other visitors to the islands have offered different explanations for the islands’ diverse plants and animals. One of the first creationists to write about Galápagos was Lutheran pastor Byron C. Nelson (1893–1972), who in “After Its Kind”: The First and Last Word on Evolution (1927) claimed that “the theory of creation does not require, as Darwin and his cohorts have supposed, that the plants and animals of the Galápagos islands … were created there.” Nelson admitted that “the Bible is not a text-book of science,” but then claimed that it “speaks clearly and finally on a matter of biology. After its kind (emphasis by Nelson) is the statement of a biological principle that no human observation has ever known to fail, … While the Bible allows that new varieties may have arisen since [Creation], it denies that any new species (emphasis by Nelson) have arisen” in Galápagos.

Just over a decade after the publication of Nelson’s book, biologist and creationist Harold W. Clark (1891–1986) visited Galápagos and saw firsthand that many of the islands’ species are unique. Clark concluded that plants and animals in Galápagos have changed during their centuries of isolation from the mainland. These changes included so many new traits that many of the islands’ plants and animals are now new species. Clark accepted natural selection within the constraints of Biblical “kinds” in Galápagos, but condemned evolution by natural selection as an evil deception that leads people away from Jesus.

In the early 1970s, herpetologist and Seventh-Day Adventist Lester E. Harris Jr. (1922–2012) became one of the first modern young-Earth creationists to lead a tour of Galápagos. Harris’ subsequent book, titled Galápagos: A Creationist Visits Darwin’s Islands (1976), claimed that there is “no trouble at all fitting the development of new species … into the time period from Noah’s flood until now.” Harris (1976) urged readers to see “the lessons God is trying to teach us” in Galápagos; namely, how “Darwin’s islands—so important to the evolutionary theory—have in reality inspired us with nature’s marvels of adaption” and “how God in His all-wise way put in each form of life the ability to adjust to circumstances almost too rugged for life.” After telling readers that “life [in Galápagos] portrays not evolution” but instead “how a loving God has enabled [life in Galápagos] to adapt and survive in a sin-damaged world,” Harris (1976) reassured readers by noting that “we, too, have our adaptations for survival in a hostile, sin-damaged world.” Harris then describes the lessons of Galápagos in an animal-by-animal list, urging readers to marvel “at what God has wrought in the magnificent Galápagos albatross,” realize that marine iguanas are not the product of “evolution … but really [are] a pleasant variation on God’s original lizard theme,” understand that pelicans in Galápagos “represent an order and precision that are characteristic of all God’s work,” and “unlike Darwin … praise God for His ingenious creative power in giving us the Sally Lightfoot crabs.” Harris urged readers to join “a rebellion against the dominion of evolution” because Darwin was wrong when he concluded that life had evolved from a common ancestor over a long period of time (Harris, 1976). Harris, who taught biology (and bought land; see below) for Loma Linda University in Galápagos, presented this dichotomy: “Either Darwin’s idea that all animals have come from a first original form of life is correct, or the Bible story that God created the basic kinds of animals during creation week is true. Both cannot be right” (Harris, 1976). He then condemned Darwin for drawing “the wrong conclusions” that caused “thousands and thousands of persons to reject God and his Word,” adding that only after we “recognize the conflict between good and evil both in nature and in the lives of man, and thus realize that our hope for the future is only in him … can [we] look forward to an entire world made into a Galápagos Eden without the hardships” (Harris, 1976).

Near this time, biologist John W. Klotz (1918–1996)—one of the 10 founding members of the Creation Research Society in 1963—visited Galápagos. Klotz (1972) concluded that “there is no reason to question the conclusions of Darwin and those who followed him that new species of finches have arisen on the Galápagos Islands” and that “Darwin was probably right regarding the origin of the unusual plants and animals” there. Klotz admitted that biological “change” is a “fact,” but claimed that Darwin was “wrong in his conclusion that his observations (and observations since) proved evolution” because these changes occur “within limits fixed by the Creator when He fashioned the different ‘kinds’ in the beginning” (Klotz, 1972).

Creationism-based tours of Galápagos were offered in the early 2000s by the Institute for Creation Research (ICR), a young-Earth organization founded in 1970 by Henry M. Morris (1918–2006), the founder of modern-day creationism. In 2009—the bicentennial of Charles Darwin’s birth—ICR’s tour led to a documentary titled The Mysterious Islands: A Surprising Journey to Darwin’s Eden (2009), which claimed that Galápagos is not a laboratory for evolution, but instead is a showcase for the biblical account of creation. The documentary describes Galápagos finches as a prime example of created “kinds” because God designed them to be adaptable to different environments, and argues that Jesus is life’s designer. In Galápagos, there is an ongoing battle between evolution and God because 1) evolution is wrong, 2) evolution and the Bible cannot be reconciled, and 3) accepting evolution leads to horrific consequences such as racism, eugenics, and Hitler. The Bible is the true foundation for science, and Darwin failed because he rejected that foundation.

In 2005, biologist and young-Earth creationist Todd Wood (b. 1972) published A Creationist Review and Preliminary Analysis of the History, Geology, Climate, and Biology of the Galápagos Islands (2005), the most scholarly creationism-based book about Galápagos. Wood began his treatise by claiming that “Scripture sets out the facts to which science must measure itself” and that he has “not accepted the ‘fact of evolution.’ ” He then admits that the Grants’ studies of finches in Galápagos documents “true examples of natural selection,” concluding that “we cannot properly claim that there is no evidence for selective and adaptive radiation in the Galápagos” (Wood, 2005). After urging readers to see “how the islands integrate with the Biblical record of earth history,” Wood advocated “mediated design,” which changes speciation from a random, selection-driven process to a pre-designed, created process. Wood concluded that the islands of Galápagos “are entirely post-Flood” and “aside from the ongoing studies of Darwin’s finches, [there is] little evidence for natural selection.… Rather than being good examples of evolution, the biology and geology of the islands are consistent with a young-earth creationist model of earth and life history” (Wood, 2005). In Galápagos, Wood argued, there is “abundant evidence of [God’s] compassion and care for even the smallest creatures.… The organisms of the Galápagos reveal a wise and caring Creator that endowed His creatures with amazing abilities to survive in hostile and unpredictable environments, despite the influence of sin and the Curse” (Wood, 2005).

In 2011, creationism behemoth Answers in Genesis sent biologist and young-Earth creationist Georgia Purdom to Galápagos on a tour organized by a homeschooling organization wanting to produce a curriculum that included the famous islands. Two years later, Purdom edited Galápagos Islands: A Different View (2013), in which she presented a Bible-based analysis of the islands. Purdom’s book restates several claims of earlier creationists, including that science confirms the Bible and that “evolution from a single common ancestor is not true.” Like Wood, Purdom claims that Galápagos formed after the Genesis Flood, at which time Earth’s tectonic plates were moving several “feet per second” (today, the islands are moving eastward at a speed of about 1.5 inches per year). The animals of Galápagos, which Purdom claims were created by Jesus at the end of “creation week,” were saved because they were aboard Noah’s Ark and designed by God “to change in a sin-cursed world.” Purdom (2013) rejects Darwin’s claims about Galápagos and evolution as “false ideas” while warning that “if evolution is true, then the gospel is robbed of its power.” According to Purdom, the plants and animals of Galápagos are beautiful because they show “the mercy of God in a fallen world … [and] declare the glory of God, who judges sin, as He did with the Flood, but who is full of grace in restoring beauty and fullness to that which was marred by sin” (Purdom 2013). Many creationists dismiss the decades-long studies by Peter and Rosemary Grant (and others) documenting evolution by natural selection in Galápagos finches by noting that “the birds are still finches … [they’ve not been changed into] different kinds of birds, such as ducks, hummingbirds, or vultures” (Purdom, 2013).

THE FUTURE OF CREATIONISM IN GALÁPAGOS

When Adventist biology professor Lester Harris (see above) visited Galápagos in the early 1970s, he bought a parcel of land (on behalf of California-based Loma Linda University) along what is now Charles Darwin Avenue in Puerto Ayora. Loma Linda operated a field station there for several years, after which it closed the station (in the 1980s) and donated the land to the Seventh-Day Adventist Church. In 1992, the Adventists opened a kindergarten, high school, and Loma Linda Adventist College at the site. For many years, the campus included a large, famous billboard proclaiming Genesis 1:1 (“In the beginning …”) that was not far from a large mural of the Christian creation story at another school, Escuela Fiscal Mixta.

On February 29, 2020, the Seventh-Day Adventist Church of South America—on the land bought by Harris almost 50 years earlier—opened its 7,970-square-foot Origins Museum of Nature on Charles Darwin Avenue. The museum is part of a multipurpose building that includes two research labs and a church, which is located above the museum. Adjacent to the museum are classrooms of the 12-grade Loma Linda Adventist School, which enrolls more than 270 students on its two campuses.

Origins Museum of Nature promotes the Adventist educational philosophy, which “seeks to restore people into the image of their Creator.” Some of the museum’s exhibits focus on the unique wildlife of Galápagos, whereas others discuss topics such as DNA and blood clotting. The museum’s final exhibit, which is titled “God’s Fingerprints,” claims that “Wherever we look, nature reveals signs of planning and purpose. These are signatures of a great God that planned everything in detail.… Great are the works of His hands, and infinite is His wisdom.” Origins Museum of Nature is marked on Charles Darwin Avenue with a six-foot-tall giant tortoise, which complements the street’s other statues of Galápagos animals.

See also: Part II: Darwin, Charles Robert; Part III: Document 11
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Dampier, William

William Dampier (1651–1715) was a British maritime explorer, pirate, writer, and naturalist who was among the first Britons to visit Galápagos. Dampier was born in East Coker, Somerset, in 1651, and made his first voyage when he was 18 years old to Newfoundland. In 1679, after sailing to Jamaica, Dampier joined his first group of buccaneers.

Dampier visited Galápagos during his first circumnavigation of the globe, part of which included raids of Spanish boats and villages along the west coast of South America. When Dampier became a pirate, Galápagos was not widely known, and Spaniards urged him to avoid the islands because they were imaginary “enchanted” islands. These attempts by the Spanish to keep the location of Galápagos a secret were self-serving, for the islands—more than 540 miles out in the Pacific—offered pirates security from Spanish search boats. The islands also offered abundant food in the form of tortoises.

Undeterred, Dampier and his fellow pirates headed for Galápagos. With Dampier aboard the Bachelor’s Delight was sailing master Ambrose Cowley, who in 1684 produced one of the first charts of Galápagos. Dampier reached Galápagos on May 31, 1684, and spent 11 of his 12 days there on one island, which he did not identify. On that island, he saw many saddleback tortoises and noted the tameness of the islands’ animals, reporting that “there are a great plenty of Turtledoves so tame, that a man may kill five or six dozen [of them] in a forenoon with a stick” (Dampier, 1697).

In February 1697, Dampier—the greatest of all literary pirates—described his voyage in his best-selling A New Voyage round the World. This detailed book, which was written for lay readers rather than specialists, was the first English-language account of Galápagos. Unlike other travelogues, which often included exaggerated claims, Dampier told readers that he had “been exactly and strictly careful to give only True Relations and Descriptions of Things” (Dampier, 1697). Dampier’s book, which provided more than a mere narration of events, was in its third English edition by the end of 1697, and by 1699 was in its fourth (and third foreign) edition. Dampier dedicated his book to Charles Montagu, the president of the Royal Society of London (England’s most prestigious scientific organization, which was founded by Charles II). Although Dampier was a minor celebrity and was elected to the Royal Society of London, he made relatively little money from the book. However, he was one of the few early visitors to Galápagos who seemed to enjoy what he found, and his A New Voyage round the World set a style for travelogues that still flourishes.

Dampier, who was once court-martialed for cruelty, was a heavy drinker who violently pillaged towns and Spanish ships; he and his fellow pirates were so feared that the Spanish “would send no riches by sea so long as we were here” (Dampier, 1697). However, the paradoxical Dampier also had social aspirations and was a friend of many powerful politicians and societal elites, including diarist, politician, and naval administrator Samuel Pepys (1633–1703). Among his fellow sailors was Simon Hatley (1685–after 1723), whose shooting of an albatross was immortalized by English poet Samuel Coleridge (1772–1854) in The Rime of the Ancient Mariner (1798).

In 1708, Dampier returned to Galápagos during his last voyage around the world aboard the Duke (accompanied by the Duchess), commanded by Woodes Rogers (c. 1679–1732). For his work on this expedition, Rogers—the most successful British pirate ever—promised Dampier a sixteenth-share of the voyage’s profits. This expedition, which lasted from 1708 to 1711, became Dampier’s third circumnavigation of Earth. Dampier did not publish anything about this voyage, despite it being colored by interesting events. For example, Dampier captured a Spanish treasure ship off the California coast, and before reaching Galápagos, he helped rescue Scottish seaman Alexander Selkirk (1676–1721), a former crewmate who was marooned on the Juan Fernández Islands since being left there in September 1704 by Captain Thomas Stradling of the Cinque Ports. (Selkirk had complained about the seaworthiness of Stradling’s boat, which sank a month later.) Selkirk may have inspired Daniel Defoe’s Robinson Crusoe (1719). Some of Defoe’s other books, such as The Life, Adventures, and Piracies of the Famous Captain Singleton (1720), also were influenced by Dampier. Rogers’ official account of the profitable voyage (investors doubled their money), A Cruising Voyage round the World (1712), included few mentions of natural history, but sold well and was translated into several other languages.

While in Galápagos, Dampier (1697) noticed what he had seen elsewhere: Tides in the archipelago rose and fell much less than at islands closer to the mainland. Dampier described the islands’ plants as “unknown to us,” its fur sea lions with “a blow to the Nose soon kills them,” and its sea lions as “extraordinarily fat: one of them being cut up and boil’d, will yield a Hogshead of Oil, which is very sweet.” Dampier wanted to explore the islands more, noting that “I must confess my curiosity would have carried me further in search to find anything profitable on them, [but] our business was not to search places to settle in, only to find convenience to careen” (Dampier, 1697).

Unlike most other pirates, the largely self-taught Dampier had a strong interest in natural history and exploratory field science, and his observations were often astute. Darwin (1938) referred to “old Dampier” being “so accurate a person” in his famous Red Notebook (in which Darwin recorded field observations during and immediately after the last stages of his voyage aboard HMS Beagle). Darwin was especially interested in Dampier’s (1697) claims that the “Green-turtle” is “a sort of bastard … for their shell is thicker than other green Turtle in the West or East-Indies and their flesh is not so sweet.” Dampier also noted that tortoises in Galápagos were larger, but also exhibited “degrees of them both in respect to their flesh and bigness.” For Darwin, who visited Galápagos 150 years after Dampier with Dampier’s more-than-a century-old New Voyage in hand, Dampier’s observation that Galápagos tortoises were a mixture of species elsewhere in the Caribbean suggested that Dampier recognized location-specific differences in species. For his part, Darwin (1938) added that “tortoises coming from different islands [in Galápagos] were slightly different in form” and that local residents “could at once tell from which island any one was brought.” However, Darwin admitted that he did not appreciate the significance of these observations until after he had left Galápagos.

Dampier—“the mildest-mannered man that ever scuttled a ship or cut a throat” (Preston and Preston, 2005)—also recognized the potential economic importance of Galápagos tortoises, their “succulent flesh,” and their oil. These and similar observations from other places on Dampier’s voyages are probably why Samuel Coleridge (1772–1834) referred to Dampier as a genius and “a rough sailor, but a man of exquisite mind” (Coleridge, 1917).

Dampier, who contributed hundreds of words to the Oxford English Dictionary (e.g., “sub-species,” “avocado,” “sea lion,” “petrel”), was the first person to circumnavigate the globe three times. He also produced the first map of the Pacific Ocean’s winds; this map, which was used until the early 1900s, became the prototype for similar maps of trade winds that became popular later. Dampier also pioneered descriptive zoology and botany, was the first person to describe the migratory patterns of Caribbean green turtles, and deduced that equatorial trade winds produce equatorial currents. His science-based books, which helped define a genre of travel writing, strongly influenced famed sailors such as James Cook, Horatio Nelson, Alfred Russel Wallace, and Jonathan Swift (e.g., on the first page of Gulliver’s Travels in 1726, in which Lemuel Gulliver affectionately refers to “my cousin Dampier”). Famed Prussian explorer Alexander von Humboldt (1769–1859), who studied the current that cools Galápagos but never visited the islands, described Dampier as the best of all travel writers. English admiral James Burney (1750–1821), a former lieutenant of Captain Cook, praised Dampier by saying “It is not easy to name another voyager or traveler who has given more useful information to the world; to whom the merchant and mariner are so much indebted; or who has communicated his information in a more unembarrassed and intelligible manner” (Hasty, 2011).

After returning from Rogers’ expedition, Dampier’s health declined, and little else is known of his final years. He died in 1715, after which his journals were republished in 1729 as part of a four-volume set of books. Although his burial site is unknown, Dampier’s portrait (by Thomas Murray) hangs in the National Portrait Gallery in London.

See also: Part II: HMS Beagle; Darwin, Charles Robert; Part III: Documents 2, 4
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Darling, Sarah

Sarah Darling (b. 1957) was born in Aldershot, United Kingdom, and grew up in southern England as the daughter of a World War II hero. After studying in the United Kingdom and Florence, Italy, she became a professional artist. Although Sarah had never visited Galápagos, some of her most popular paintings depicted landscapes of Galápagos that she created from photographs. In 1989, when given an opportunity to visit Galápagos, she boarded the brigantine schooner Angelique and headed for the islands. Her five-week visit produced a well-received, one-person exhibit of her paintings in London’s Bartley Drey Gallery.

Sarah’s life changed during that first trip to Galápagos; while on a day trip around Santa Cruz, she met Franklin Angermeyer (b. 1949), the boat’s captain and son of Galápagos pioneer Gus Angermeyer. On her next trip to the islands the following year, they married.

Sarah, who has lived on Santa Cruz since 1991, opened the Angelique Art Gallery in Puerto Ayora in 2001, where she began selling her prized, one-of-a-kind paintings (oils, watercolors, and pen and ink), ceramic bowls, tiles, painted ties, cards, mirrors, jewelry, painted silk scarves, painted cushions, and bags. Sarah offers free art classes to senior citizens, after which she exhibits their work in her gallery. According to Sarah, “My paintings are reflections of energy, the sun, the moon, the stars, the wind and the sea—all creatures great and small. I seek to express a universal cry for peace, for empathy—for human beings and all living things. For serenity. For hope” (Moore and Cameron 2019). Sarah has donated many of her works to community projects. For example, her mosaic “El Sol de los Corazones” (Sun of the Hearts) adorns the northeast corner wall of the Galápagos Special Education Center, a school for children with special needs that opened in 2012 in Puerto Ayora.

Sarah is also renowned for her work to reduce the problem of stray cats and dogs in Galápagos. For example, a project founded in 2004 by Sarah neutered more than 200 dogs and cats in just four months. Responsible pet ownership has since become an integral part of the Galápagos Biosecurity Agency’s programs for managing introduced species in the islands, and there is now a chip registration program for all dogs on Santa Cruz. Sarah’s ongoing work, both alone and with organizations such as Darwin Animal Doctors, has largely eliminated the packs of dogs that once roamed Puerto Ayora’s streets.

On November 1, 2001, Sarah moved her gallery and studio to its present location near the fish market on Charles Darwin Avenue by Pelican Bay. The gallery’s unique blue colors and mirrors, both inside and out, are by Sarah. When she’s not walking her dogs or exhibiting her work around the world, you can usually find her there.

See also: Part I: Tourism; Part II: Angermeyers
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Darwin, Charles Robert

Charles Robert Darwin was born on February 12, 1809, at The Mount, a large, Georgian house overlooking River Severn in Shrewsbury, Shropshire, England. Darwin, the second son and fifth of six children of Robert Waring Darwin (1766–1848) and Susannah (née Wedgwood) Darwin (1765–1817), was a grandson of physician and philosopher Erasmus Darwin (1731–1802) and Josiah Wedgwood (1730–1795), who had industrialized the production of pottery. Both of Charles’ grandfathers were Fellows of the Royal Society.

Darwin’s mother died in 1817, and the next year he entered (with his brother Erasmus) Shrewsbury Grammar School. After later dropping out of medical school at the University of Edinburgh, he returned home, but then enrolled at Christ’s College at Cambridge, where he studied to become a member of the clergy. While at Cambridge, Darwin was strongly influenced by priest and botanist John Stevens Henslow (1796–1861), whom he often accompanied on walks and collecting trips. While an undergraduate at Cambridge, Darwin stayed in the room formerly occupied by William Paley (1743–1805), whose Natural Theology or Evidences of the Existence and Attributes of the Deity (1802) remains the classic description of a type of creationism known as “intelligent design.” Darwin graduated from Cambridge on April 26, 1831.

Thanks to the efforts of Henslow, Darwin was offered an unpaid position as naturalist aboard HMS Beagle to chart the coast of South America during a circumnavigation of the world. The Beagle was gone for almost five years (1831–1836), five weeks of which were spent in Galápagos. The trip was expensive; Darwin’s father spent more than £1,500 on his son’s adventure. Darwin (1905) later remembered his days aboard the Beagle as “the most fortunate circumstance in my life.” Contrary to popular claims, Darwin was a creationist when he arrived at, and when he left, Galápagos, and did not write his first tentative admission that species might be changeable until nine months after leaving the islands. Darwin got home in early October 1836.

In March 1837, just two months after Darwin gave his first speech to the Royal Geological Society, ornithologist John Gould informed him that many of the birds that Darwin had believed were blackbirds, wrens, and grosbeaks were actually distinct species of finches endemic to Galápagos. By this time, Darwin was working on what would become his Journal of Researches (1839). Darwin finished his volume on June 20, 1837, but publication was delayed because Captain Robert FitzRoy had not finished his contributions. (The three-volume set was finally published in May 1839.) Darwin’s volume was the most popular, and it was published separately in August. In 1905, the third printing of his book was retitled The Voyage of the Beagle, one of the most popular travelogues in history.

In October 1838, Darwin read Thomas Malthus’ (1766–1834) Essay on the Principle of Population, which he later described as the key to his formulation of evolution by natural selection. The following month, Darwin proposed to his first cousin Emma Wedgwood. They were married on January 29 the next year, five days after Darwin was elected a fellow of the Royal Society of London. The newlyweds were given a £5,000 dowry and £400 per year from Josiah Wedgwood, and a £10,000 dowry from Charles’ father. (In 1841, Charles’ father also bought them a home for £2,000.) On December 27, 1839, Charles and Emma welcomed their first of 10 children, William Erasmus Darwin.

In late June 1842, Darwin wrote a 35-page sketch about his ideas regarding transmutation. Two years later, he expanded his sketch to 189 pages, for which he set aside £400 with instructions for Emma to publish if he should die unexpectedly. Years passed while Darwin worked on other projects that affirmed his conclusions, but he said nothing publicly about his revolutionary idea.

Everything changed on June 18, 1858, when Darwin got a letter and essay written four months earlier from biologist Alfred Russel Wallace (1823–1913), who was collecting organisms in the Malay Archipelago. Wallace’s essay, which outlined a new idea that was inspired by his reading of Malthus’ book, included concepts similar to those devised by Darwin. (Unlike Darwin, however, Wallace later linked natural selection with social morality and mystical supernatural powers.) Realizing that Wallace had independently thought of evolution by natural selection, Darwin sought ownership of the idea.

The first public announcement of Darwin’s theory of evolution by natural selection was on July 1, 1858, at a meeting of the Linnean Society in London (the oldest extant natural history society in the world). Although Darwin did not attend (his son Charles Waring Darwin had died two days earlier), there were presentations of 1) the essay written by Wallace, 2) parts of Darwin’s manuscript about species’ variation, and 3) a September 5, 1857, letter written by Darwin to Harvard’s Asa Gray (1810–1888) outlining evolution by natural selection. In the meanwhile, Darwin began working on a book describing his idea.

In 1859—24 years after his five-week visit to Galápagos—Darwin published his masterpiece, On the Origin of Species (1859), which reorganized biology into an evolutionary framework and, in doing so, changed humans’ conception of our place in nature. Publisher John Murray printed 1,250 copies of Darwin’s book, which went on sale on November 22, 1859, for 15 shillings. The book sold moderately well; within a month, Murray began planning a second edition. Despite today’s legend-laden linkages of Darwin and Galápagos, On the Origin of Species mentions Galápagos only six times, all of which account for only 1.1% of the book’s text. Darwin did not mention Galápagos finches in any of his famous book’s six editions.


Schools and the Teaching of Evolution

Galápagos has more than 20 public and private K–12 schools, which are served by about 400 educators and enroll more than 7,000 students. Evolution and “Darwin’s finches” are common in these schools’ curricula, and—unlike in the United States—virtually none of the islands’ biology teachers hesitate to talk about Darwin and evolution. However, most of these biology teachers (as well as the islands’ naturalist guides) advocate the explanations for life’s diversity proposed by Jean-Baptiste Lamarck (1744–1820) over those proposed by Charles Darwin. That is, instead of explaining natural selection, which is based on a competition among species, most students and visitors in Galápagos learn that evolution occurs via the inheritance of traits that an organism acquires during its lifetime.



In ensuing years, Darwin updated and lengthened his book. The sixth, and last, edition of On the Origin of Species appeared in 1872 and included Darwin’s first mention (in this book) of the term “evolution.” (He had first used the term elsewhere in print the year before in The Descent of Man.) By the following year, Darwin’s idea was established in most of Europe. However, Darwin’s health was declining; by 1871, he could “never pass 24 hours without many hours of discomfort.” Nevertheless, he remained productive:

November 1872—Darwin publishes The Expression of the Emotions in Man and Animals, which sells well.

November 1874—Darwin publishes the second edition of Descent of Man. This book, which sells well and gathers relatively few serious criticisms, completes his work on evolution.

July 1875—Darwin’s Insectivorous Plants sells faster than On the Origin of Species.

May 1876—Darwin begins work on his autobiography, which he finishes on August 3.

September 1876—Darwin and Emma welcome their first grandson, Bernard Darwin, the son of Francis Darwin and Amy Ruck. Bernard dies four days later.

November 1877—Darwin is awarded an honorary Doctorate of Law from Cambridge University, long after he had been given greater honors from institutions beyond Britain. (In 1870, he had been offered an honorary Doctorate of Civil Law, but when he declined to receive the degree in person on campus, the university withdrew its offer.) Soon thereafter, Darwin begins six months of work on the biography of his grandfather, Erasmus Darwin (1731–1802).

September 1881—Darwin finalizes his will. Three months later, he is incapacitated by sharp pains, seizures, and heart troubles.

On April 19, 1882, after telling Emma to remember what a good wife she had been and that he was not afraid to die, Charles Darwin died in an upstairs bedroom of Down House. Darwin wanted to be interred beside his children in St. Mary’s churchyard in Downe, and John Lewis (the carpenter of Downe) had already built the plain coffin that Charles requested. However, Darwin was instead buried a week later (and in a much nicer coffin) at a standing-room-only funeral in Westminster Abbey; pallbearers included his friends Thomas Huxley, Joseph Hooker, and Alfred Russel Wallace. Darwin was eulogized as the greatest Englishman since Newton, whose tomb is about 20 feet away. As his body was lowered into the floor, the choir sang, “his body is buried in peace, but his name liveth evermore.” Darwin’s plain tombstone reads “Charles Robert Darwin, Born 12 February 1809 Died 19 April 1882” just as he had requested. Darwin, who was never honored by the British government (but three of his sons were knighted), is the only naturalist to be buried in Westminster Abbey.

See also: Part I: Darwin in Galápagos; Part II: Darwin’s Name in Galápagos; FitzRoy, Robert; HMS Beagle; Hooker, Joseph Dalton; The Voyage of the Beagle; Part III: Documents 9, 10, 11
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Darwin’s Finches: Truth and Legend

“Darwin’s finches” are iconic animals described in virtually every introductory biology textbook. According to legend, these finches are famous because they are the birds that Darwin saw in Galápagos that inspired his formulation of evolution by natural selection. Although this story remains popular, it is not true. In fact, Darwin made little note of finches while he was in Galápagos, and the fame of Darwin’s finches far exceeds their actual role in Darwin’s formulation of his famous theory. The truth about Darwin’s finches is much more interesting:

Despite the name and fame of Darwin’s finches, Charles Darwin was not the first person to write about the finches of Galápagos; that distinction belongs to a member of the entourage of the Túpac Inca Yupanqui and, later, to British sailor James Colnett (1798), who described them as “resembling the Java sparrow, in shape and size, but of black plumage.” However, Darwin, Robert FitzRoy (captain of HMS Beagle), Harry Fuller (FitzRoy’s personal steward), and Syms Covington (Darwin’s servant) were the first to collect some of the birds (i.e., when HMS Beagle visited Galápagos in 1835).

While in Galápagos, Darwin paid little attention to finches; he did not even recognize them as different species. He referred to warbler finches as wrens, large-beaked ground finches as grosbeaks, and smaller-beaked finches as Fringilla, and grouped cactus finches in Icterus (with orioles and blackbirds).

[image: ]

When Charles Darwin was in Galápagos, he paid little attention to the islands’ finches. Only after returning to England did he learn from ornithologist John Gould that many of the birds that Darwin had believed were blackbirds, wrens, and grosbeaks were actually finches “so peculiar [as to form] an entirely new group” that is endemic to Galápagos. Today, “Darwin’s finches” are one of the most famous groups of organisms in the world. This photo shows a female medium ground finch (Geospiza fortis) on Floreana near Puerto Velasco Ibarra. (Courtesy of Randy Moore)

Despite the doggedly-persistent legends to the contrary, finches were not critical to Darwin’s “conversion” to evolution, which did not happen until mid-March of 1837. Darwin did not discuss finches (except for a mention in passing) in his diary of the Beagle’s voyage, nor did he understand the roles of their differently sized beaks. None of the six editions of Darwin’s On the Origin of Species (the first of which appeared in 1859) mention finches. Darwin did not discover evolution in finches’ beaks, nor did he have an evolutionary epiphany about finches while he was in Galápagos.

Darwin did not explain the evolution of finches, nor did he even see all of the species of finches (e.g., he did not know the large cactus finch, medium tree finch, or the mangrove finch). His confusion about (and indifference to) the birds was compounded by his poor understanding of the role of geography in finch evolution and his poor labeling of birds that he collected on different islands. While he was in Galápagos, Darwin focused on geology, not plants or animals.

Contrary to what Darwin later suggested, none of the species of finches that he collected are restricted to single islands. On average, there are about 7–8 species of Darwin’s finches per island in Galápagos, and at least eight islands (e.g., Santiago, Isabela, Santa Cruz) have 9–11 species. Some islands (e.g., Baltra, Española, Darwin, Wolf) host only 3–4 species of finches. The larger, higher, and more centrally located islands (e.g., Santa Cruz) usually have more species than do smaller, lower islands.

It was Robert FitzRoy, not Darwin, who noted that the large beaks of Geospiza are ideally suited for eating seeds, insects, and berries, all of which he described as “admirable provisions of Infinite Wisdom by which each created thing is adapted to the place for which it was intended” (Weiner, 1994). The religious FitzRoy considered Darwin’s later claim that the finches were varieties derived from a single species from South America to be untrue and blasphemous rubbish.

The term “Darwin’s finches” was first used by British surgeon and ornithologist Percy Lowe in 1936 in a paper published in the journal Ibis. Lowe named the finches after Darwin because Darwin (with some shipmates aboard the Beagle) was among the first people to collect them.

Darwin’s finches were made famous by David Lack’s book titled Darwin’s Finches (1947), which was published more than 100 years after Darwin left Galápagos. Lack spent four months in Galápagos, after which he also studied finches in museums (e.g., thousands of the finches collected by the CAS in 1905–1906) for his famous study. Lack dedicated Darwin’s Finches to the CAS expedition.

The first evolutionary account of Galápagos finches was published in 1876 by English naturalist Osbert Salvin (1835–1898), who praised Galápagos as “classic ground” for research, but concluded that “Mr. Darwin’s views as to the exceedingly restricted range of many of the species must be considerably modified” (Salvin, 1877). The first modern taxonomic treatment of finches, which was published in 1931 by American ornithologist Harry Swarth (1878–1935), laid the foundation for the subsequent understanding of finch diversification.

While in Galápagos, Darwin collected 64 birds, 31 of which were finches. Luckily for Darwin, others aboard the Beagle also collected and noted the locations of finches (e.g., FitzRoy collected 21, and Harry Fuller collected 8). Subsequent visits by others to Galápagos also gathered the birds; for example, 460 finches were collected in 1868, 1,100 in 1891, 3,075 in 1897, and a staggering 8,691 finches were collected during the CAS expedition in 1905–1906. The finches collected by Darwin and his shipmates were described not by Darwin but by British ornithologist John Gould in 1837. It was David Lack, not Darwin, who published the first ecological and evolutionary study of finches.

Darwin did not mention finches in any of his four “Transmutation of Species” notebooks compiled between 1837 and 1839. His earliest speculation about the transmutation of species (in the later parts of his “Red Notebook” in March–July, 1837) does not mention finches. When Darwin discussed geographic isolation and adaptive radiation into unfilled niches, he cited other species (e.g., Galápagos tortoises and mockingbirds), but not finches.

In the first edition of his Journal and Remarks (1839), Darwin mentioned finches briefly, but—thanks to work by Gould and botanist Joseph Dalton Hooker—added more in the second edition in 1845: “The most curious fact is the prefect gradation in the size of the beaks of the different species of Geospiza—Seeing this gradation and diversity of structure in one small, intimately related group of birds in this archipelago, one might fancy that, from an original paucity of birds in this archipelago, one species had been taken and modified for different ends.” (In this famous sentence, “modified for different ends” is what biologists today mean when they say “adaptation by natural selection”). This statement gave the impression that Darwin understood the evolutionary link between finches’ beaks and their diets, but he did not (he merely noted that the finches ate “seeds”). From this, David Lack later concluded that Darwin’s evolutionary understanding of Galápagos finches was retrospective.

Darwin’s now-famous sketch of the heads of four Galápagos finches first appeared in the second edition of Journal of Researches (1845). The finches in the sketch were identified as G. magnirostris, G. fortis, G. parvula, and Certhidae olivacea. (These finches were also honored on a British 50-pence postal stamp titled “Darwin Ornithology” in 2009.) After the publication of this edition, Darwin never again published anything about finches, and never again publicly used finches as evidence for evolution.

See also: Part I: Darwin’s Finches; Evolution in Galápagos: The Work of Rosemary and Peter Grant; Part II: California Academy of Sciences Expedition 1905–1906; Darwin, Charles Robert; FitzRoy, Robert; Gould, John and Elizabeth; Lack, David; The Voyage of the Beagle
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Darwin’s Name in Galápagos

Charles Darwin’s five weeks in Galápagos in 1835 remain the most famous visit to the islands. Not surprisingly, his name occurs throughout the archipelago in businesses, streets, plants and animals, boats, a research station, a convention center, geographic landmarks, and the name of a remote northern island. Despite their names, Darwin never saw many of these places, plants, and animals. Here are some of the other most prominent and permanent uses of “Darwin” in Galápagos:

Places

Darwin’s name commemorates Darwin Bay (Genovesa), Darwin Arch (Darwin), Darwin Lake (Isabela), and Volcán Darwin (Isabela).

Plants and Animals

Darwin’s name describes a variety of organisms in the islands, including marine invertebrates (Cavernulina darwini), arthropods (Xylocopa darwini), fish (Ogcocephalus darwinii), mammals (Nesoryzomys darwini), and plants (Gossypium darwini).

Street Names

Puerto Ayora (Santa Cruz) and Puerto Baquerizo Moreno (Isabela) include prominent streets named Avenida Charles Darwin. Both of these streets intersect Calle 12 de Febrero (12th of February Street), prompting most visitors to assume that Calle 12 de Febrero honors Darwin’s birthday (February 12, 1809). In fact, Calle 12 de Febrero commemorates February 12, 1832, the date that Ecuador claimed Galápagos. (On that day, Darwin turned 23 aboard HMS Beagle, sick in the North Atlantic.) Today, February 12 is Galápagos Day, a public holiday in Ecuador.

Monuments

San Cristóbal. A 9-foot-high statue of Charles Darwin stands along the trail from the Interpretation Center near Cerro Tijeretas (Frigatebird Hill), where Darwin first set foot on Galápagos on September 15, 1835. The statue, which is surrounded by wildlife, shows Darwin holding a book titled “Galápagos.”

In 1909, to celebrate the 100th anniversary of Darwin’s birth and the 50th anniversary of his On the Origin of Species, the American Museum of Natural History (AMNH) in New York City opened its Darwin Hall of Invertebrate Zoology. AMNH honored the opening of the hall by commissioning American sculptor William Couper (1853–1942) to produce a bronze bust of Darwin (for $1,000). Darwin Hall was dismantled in 1940, after which AMNH gave the bust to the New York Academy of Science. Today, that bust stands in the lobby of the New York Academy of Science in New York City. Replicas and similar busts are displayed at Darwin’s former home in Down (near London), Christ’s College of Cambridge University, in the Great Hall of the National Academy of Sciences (Washington, D.C.), and at the University of Guayaquil.

[image: ]

This cove below San Cristóbal’s Frigatebird Hill is where, on September 16, 1835, Charles Darwin first set foot on land in Galápagos. The cove, which is northeast of Puerto Baquerizo Moreno, can be reached along a trail that includes an interpretive center and a 10-foot-high statue of Darwin. Today, this cove is a popular site for swimming and snorkeling. (Courtesy of Randy Moore)

In 1935, Victor Wolfgang von Hagen (1908–1985) led the “Charles Darwin Memorial Expedition” to Galápagos to commemorate the centenary of Darwin’s five-week visit to the islands. On September 17, while at San Cristóbal, von Hagen erected a monument to Darwin that was topped by a replica of the bust commissioned by AMNH in 1909. That bust as accompanied by a plaque featuring a relief of a young Darwin and this text written by Darwin’s son Leonard (1850–1943):

CHARLES DARWIN landed on the Galápagos Islands in 1835 and his studies of the distribution of animals and plants thereon led him for the first time to consider the problem of organic evolution. Thus was started the revolution in thought on this subject which has since taken place. Erected September 17th 1935 by the members of the Darwin Memorial Expedition. Victor Wolfgang von Hagen, Alexander R. Brown III, Christine Inez Brooks, Christine Inez von Hagen, Dard Hunter.

Leonard later regretted his involvement with von Hagen’s project.

For decades, the bust brought by von Hagen to Galápagos stood on a pedestal near the island’s Second Zone Naval Base, just west of Puerto Baquerizo Moreno at the end of Avenida Armada Nacional. The bust was featured on a set of stamps in 1936 (and since) commemorating Darwin’s visit to Galápagos. However, in 2020, von Hagen’s bust was replaced with a larger, prettier bust of Darwin atop a bigger pedestal near the same site.

As visitors walk from the Naval Station into town, they see one of the most-photographed busts of Charles Darwin in Galápagos. Unlike the bust near the Naval Station, which depicts Darwin as an old man, the larger bust in town shows him as the younger man who visited San Cristóbal. Near the opposite end of Charles Darwin Avenue is a small statue of Darwin standing beside a model of HMS Beagle.

A rarely seen bust of Darwin on San Cristóbal Island stands at Escuela Carlos Darwin in El Progreso. Near the school’s office is a plaque (with letters drawn in cement) that commemorates the school’s opening in 1965.

Santa Cruz. In 2014, a life-size statue (created by Ecuadorian artist Patricio Ruales) of a young Darwin sits on a bench at the CDRS. This statue is a favorite of people wanting a photograph of themselves with the man who helped make the islands famous.

Near the cemetery along the road to the CDRS is a bust of Darwin sculpted by Ecuadorian artist Gabriel Navas Vinelli. This bust was unveiled in 2011 to commemorate the Galápagos Cup Regatta, which had started in 1986. (Vinelli’s sculpture of a whale’s tail adorns Charles Darwin Avenue in Puerto Baquerizo Moreno.) Accompanying the bust of Darwin is a plaque, that reads as follows:

Homage to Charles Darwin

World renowned British naturalist, whose interest in natural history led him to sail the seas; circling the world on the brig Beagle on a voyage that lasted five years. In Galápagos he made many of his famous observations that became his celebrated theory on the evolution of species. This work was donated by the artist in commemoration of the ninth international Galápagos Cup Regatta 2011, the participants and organizers.

Santa Cruz, October 6th 2011

Near this bust of Darwin, at the intersection of Charles Darwin Avenue and Marchena Street, is the famous “Animal Arch” that includes a relief of Darwin’s face. This colorful arch originally stood near today’s Gus Angermeyer Tourism Pier, but when that area was renovated in 2001, the arch was moved to its current site.

When California artist Dan Van Clapp unveiled his bronze casting of Lonesome George at the San Diego Zoo in 1980, he also gave a bronze bust of Darwin to the Charles Darwin Foundation. From 1980 to 2003, Clapp’s bust of Darwin was displayed at the Van Straelen Interpretation Center, where visitors rubbed Darwin’s head for good luck. Today, Clapp’s bust of Darwin is in CDRS’ Gerard Corley Smith Library.

Puerto Villamil. A large bust of Darwin stands in the town plaza of Puerto Villamil. Nearby are statues of Isabela’s other pioneers, Antonio Gil and José María Villamil.

See also: Part II: Darwin, Charles Robert
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Eibl-Eibesfeldt, Irenäus

Irenäus Eibl-Eibesfeldt (1928–2018) was an Austrian conservationist whose advocacy helped protect Galápagos and create the CDRS.

Eibl-Eibesfeldt first visited Galápagos in 1954 with diver and conservationist Hans Hass (1919–2013) aboard the Xarifa. Eibl-Eibesfeldt confirmed Charles Darwin’s claim that marine iguanas eat algae (William Beebe had dismissed Darwin’s conclusion), suggested that they could move between islands, and showed that they had a homing instinct (i.e., if displaced by 400 yards, they returned to their original area). He also studied Galápagos finches in captivity and the mating rituals of Galápagos albatrosses.

Although Eibl-Eibesfeldt was fascinated by Galápagos’ unique animals, he was also shocked by what he saw in Galápagos. This was especially true at Baltra, the “isle of land iguanas [that] had been wasted for it served during the Second World War as a military base” (Eibl-Eibesfeldt, 1961). Eibl-Eibesfeldt lamented “the precarious situation of various species of fauna and flora endemic to the Galápagos Islands” and noted how introduced mice were disrupting the ecosystem: “Mice will be the last inhabitants of South Seymour, and when they have eaten up all the remaining vegetation, then they will die off. The island will be as bare and barren as it was when it first rose from the ocean’s depths, and will be a constant and ongoing witness to how, in a few short years, life that flourished for thousands of millennia could be swept away as a victim of mankind’s baleful conflicts” (Eibl-Eibesfeldt, 1961). Eibl-Eibesfeldt (1961) wondered if Baltra’s land iguanas, “which still decorate our world like exotic flowers, are within a few years of being completely destroyed?”

At the urging of IUCN and UNESCO, and with financial support from Life magazine and several scientific organizations, Eibl-Eibesfeldt led a four-month expedition to Galápagos in 1957 that visited almost every major island. He was encouraged because “good specimens of every characteristic species of the Galápagos Islands still exist” (Eibl-Eibesfeldt, 1961). Nevertheless, his earlier concerns remained; as he and his colleague Robert I. Bowman (1925–2006) noted, “since the airbase opened on Baltra, increasing numbers of immigrants have been arriving on these desolate shores. Native wild animals, undisturbed for thousands of years, are threatened with extinction as a result of the clearing of primordial forests, uncontrolled hunting, and the introduction of domesticated animals” (Bowman, 1958). The expedition produced an influential report, an article in Life magazine, and several popular Life Nature Library books, the first of which described Galápagos as “a showcase of evolution.”

With the help of Hass and Bowman, Eibl-Eibesfeldt convinced UNESCO’s Julian Huxley to create the first conservation programs in Galápagos. With Bowman, Eibl-Eibesfeldt also recommended establishing a research station in Galápagos, fighting invasive species, regulating tuna fishing, and starting an international campaign to set aside undeveloped land in the islands as a nature sanctuary in which all native vertebrates (except fish) were protected. Eibl-Eibesfeldt believed that protecting the islands would require educating residents about their fragile ecosystems, but was confident that these educational programs would succeed because the islands’ residents were all proud of their islands even though they did not realize what extraordinary animals they had around them. As Eibl-Eibesfeldt (1961) noted, “when such things were explained to them, they were willing to learn more and seemed ready to help in the task of preserving these precious species.”

The CDF was founded in 1959, and Eibl-Eibesfeldt’s long-sought CDRS opened on Santa Cruz five years later. Despite these gains, however, there was initially little else to celebrate; as Eibl-Eibesfeldt knew, invasive species were still destroying native species, and the tortoises were still being killed as before. However, by the late 1960s, Eibl-Eibesfeldt noted that the residents of Galápagos had begun appreciating the animals. By 1974, however, Eibl-Eibesfeldt mistakenly claimed that tourism was under control. Despite his remaining concerns, much progress had been made.

Eibl-Eibesfeldt, who had been a student of Nobel Laureate Konrad Lorenz, later turned his attention to understanding human behavior. He became a zoology professor at the University of Munich and won many awards, medals, and honorary degrees, including the “Al Mérito” award from the CDRS in 1999. He died in Starnberg (Söcking), Germany, on June 2, 2018, two weeks before his 90th birthday.

See also: Part I: Baltra and World War II; Part II: Bowman, Robert I.; Charles Darwin Foundation and Research Station; International Union for Conservation of Nature and Natural Resources; Tourism; UNESCO World Heritage Site
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Fawkes, Guy

Isla Guy Fawkes consists of two uninhabited, crescent-shaped islets and two associated rocks northwest of Santa Cruz Island. This area, which has mild currents, is renowned for its scuba diving, and especially for its diverse and colorful zoanthids, which are cnidarians common on coral reefs. The islets, which are best viewed from Cerro Dragon on Santa Cruz, also provide excellent views of stratified layers of volcanic tuff. The islets are mentioned in William Beebe’s Galápagos: World’s End (1924).

Isla Guy Fawkes is named for Guy Fawkes (1570–1606), a provincial English Catholic who participated in the 13-person “Gunpowder Plot” in 1605 to blow up England’s Parliament and kill King James I. On the evening of November 4–5, Fawkes was caught with a lantern near 16 barrels of gunpowder in a rented basement storeroom at the Palace of Westminster. Fawkes confessed to the crime and was sentenced to be hanged, drawn, and quartered. He avoided this tortuous death when he jumped from the gallows and, in the process, broke his neck and died (he was quartered anyway).

In 1606, Parliament passed the Thanksgiving Act, which required every parish to thank God every November 5 for delivering Britain from Fawkes’ Catholic plot. For centuries thereafter, November 5 was officially designated Guy Fawkes Day (also known as Bonfire Night), on which people would sing the rhyme “Remember, remember, the fifth of November …” and burn his effigy (each called a “Guy”) to warn potential conspirators of the risks associated with rebellion. Mandatory celebrations ended in 1859, but some parts of England continue to celebrate the event. In the 1980s, Alan Moore and David Lloyd’s graphic novel V for Vendetta (and the resulting movie in 2005) turned Fawkes into an antihero. More recently, Fawkes’ image has been reinvented as a popular symbol supporting rebellion by protestors at public events. In 2002, a BBC poll ranked Fawkes 30th in a list of Britain’s favorite people.

Fawkes never visited Galápagos. So how did two islets in Galápagos end up with his name? Some historians speculate that the name originated when buccaneers and whalers in Galápagos likened volcanic eruptions there to explosions of barrels of gunpowder.

See also: Part II: Maps
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Filiate Science Antrorse: A Search for Utopia

In 1959, atheist and unemployed tugboat operator Don Harrsch began recruiting investors and participants for his utopian Filiate Science Antrorse Island Development Company (IDC), which would be based in Galápagos on “scientific philosophies.” His newspaper advertisements read as follows: “Wanted: Swiss Family Robinson. Is your family one of the 50 adventurous families with the spirit of America’s early pioneers needed to establish a model community on a beautiful Pacific island?” (Harrsch, 1959). IDC, hoping to make “everyone a millionaire … [and] create and leave for their children a better world to live in,” also began distributing a 10-page brochure to show how “a pioneer colonizing group dedicated to furthering scientific research can succeed [by] replacing the religious or political motivations of many such new colonies in the past” (Harrsch, 1959). IDC was “formed chiefly for one reason—Science,” and Galápagos was chosen because it would “bring in more income than any other available site.” Harrsch promised “the help of the Ecuadorian Government, which will be considerable,” as well as “negotiations for … upwards of 20,000 acres … on Isabela,” where “Cartago Bay … seems to be the place to establish residence” (Harrsch, 1959).

Harrsch’s brochure described plans to grow and sell coffee, lobsters, tuna, cocoa, sugar, pineapple, and cattle, with additional income derived from canning, marine freight charters, fishing, and selling biological specimens. Harrsch noted that for hunters in Galápagos, a gun is not needed, for “a stick will do as well,” but also warned that participants would “all toil as most of us have never toiled before, and will have to tolerate things we had thought to be intolerable, the tamed and untamable” (Harrsch, 1959). Harrsch promised investors that “We expect to spend about a million dollars a year on research,” and that hypotheses posed by biologists would “be presented to our stockholders,” who would decide which ones would be funded and pursued (Harrsch, 1959; Woram, 2005). Harrsch praised Galápagos, noting that “the potentials of the islands are as good or better than anywhere. Only hard work and compatibility are required to make our company financially, socially and culturally successful” (Harrsch, 1959; Woram, 2005). The advertisements were successful; 106 people, consisting of 22 families and 14 unmarried people, each paid $2,500 to join the expedition. (At the time, there were fewer than 2,000 people living in the islands.) The settlers/investors then learned that plans had changed; instead of going to Isabela, the group landed at San Cristóbal’s Wreck Bay and settled at the ruins of Manuel J. Cobos’ agriculture empire at El Progreso. Harrsch had agreed to buy the plantation for $110,000 and Predial’s abandoned freezer plant for $200,000, which authorities promised to update and make functional. Harrsch, who finalized the deal with a down payment of $30,000, also bought Alert, a 100-foot-long, 30-year-old tuna clipper, for $13,500, and the 130-foot-long Western Trader for $32,000.

The group left Seattle aboard the 100-foot-long Alert and on March 16, 1960, arrived in Galápagos. They began making a modest living from fishing by selling “Enchanted Isles Sea Bass Fillets,” but problems soon arose. The refrigeration system on Alert broke down, and Harrsch’s planned return to Seattle with 20 tons of lobsters (to be sold for a profit of $40,000) never happened. Moreover, Predial’s freezers were never repaired, so the settlers could not store any fish. Western Trader, which was supposed to sail for Galápagos a week after Alert, was delayed by visa problems and an outbreak of hepatitis. The group’s alternate plans for income also proved to be unworkable.

Like many companies before it, IDC was soon bankrupt, and the disenchanted settlers were hampered by governmental red tape and the perception by many Ecuadorians that they were Yankee imperialists. Within a few years, a few of the settlers had moved to Santa Cruz, but most had returned to the United States.

See also: Part I: Tourism
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The First Biological Research Station

The first biological research station in Galápagos was established on Floreana Island in 1925 by a group of Norwegians. The remains of this station are just south of the Mirador de Baronesa along the Post Office Trail, about 0.7 miles northeast of the mail barrel at Post Office Bay.

In the summer of 1925, a group of Norwegians led by August F. Christensen aboard the yacht Floreana explored Colombia and the West Indies, after which they sailed to Guayaquil. The group departed South America’s mainland on July 24, and on August 2 saw their first island in Galápagos: Genovesa. The Norwegians then visited San Cristóbal, Floreana (at Black Beach), and Isabela, where they noted that every house included a pet tortoise. On August 7, Floreana visited Santa Cruz before docking on August 10 at Post Office Bay.

Most of the Norwegians settled just beyond the postal barrel, where they used materials that they brought with them to build a large house that became known as Casa Matriz. That house, which included an electrical generator and lighting, was the group’s base for fishing, whaling, and cattle ranching. Today, the remains of Casa Matriz, including tanks and the concrete pillars used to support the house, litter the historic site. Galápagos legend Thomas Levick, whom Alf Wollebæk referred to as “Mr. Johnson from London,” lived with the Norwegians for a while at Post Office Bay, but later returned to San Cristóbal.

A subgroup of the Norwegians called the Norwegian Zoological Expedition camped just east of Post Office Bay on a peninsula they named “Peninsula Oslo Museum.” This camp, which was near a colony of sea lions, consisted of several large, canvas tents. The scientists were led by highly respected zoologist Alf Wollebæk (1879–1960) and his assistant, taxidermist Erling Hansen (1901–1953), of the University of Oslo’s Natural History Museum. By the time the Norwegians got to Floreana, the island’s tortoises and the Floreana mockingbird had already disappeared.

[image: ]

In 1925, the Norwegian Zoological Expedition to Galápagos settled about 0.6 miles from Post Office Bay. There, zoologist Alf Wollebæk and his colleagues built the first biological research station in Galápagos. The station was abandoned the next year when the Norwegians left Floreana. The station’s remains (shown here), which were the backdrop for a “pirate movie” made in 1934 starring Floreana’s infamous “Baronesa,” can be accessed along the island’s Post Office Trail. (Courtesy of Randy Moore)

For five months, the scientists explored Floreana, during which time they found a variety of relics left by earlier visitors. They collected more than 500 biological specimens for their museum back in Norway, and encountered several invasive species, including feral pigs and goats. Although none of the scientists had landed on Genovesa, zoologist Alf Wollebæk (1879–1960) collected his first specimens there (two lava gulls, Leucophaeus fuliginosus). While in Galápagos, Wollebæk also collected two sea lions, and in 1953 the Galápagos sea lion (Zalophus wollebæki) was named in Wollebæk’s honor.

The scientists also built a sturdy hut in which they worked. The rectangular (9 feet × 12 feet), one-room building had walls made of lava blocks (two to three blocks thick) and was the first biological research station in Galápagos. Today, it is also the oldest building on Floreana. (The oldest still-operating research station in the islands is the CDRS, which was founded in 1964.) The hut’s never-completed roof was made of timber brought by the settlers. The wall facing northwest (i.e., toward the ocean) included window holes, and the hut’s door was part of the opposite wall that faced inland. Just beyond the window holes was a low wall that enclosed a patio-like area. Wollebæk mentioned the research station only once in the more than 20 articles he published about the Norwegians’ collection from Galápagos. After spending the New Year of 1926 at San Cristóbal, the Norwegian scientists headed for home.

In late 1926, economic problems collapsed the Norwegians’ settlement on Floreana. By early 1927, Floreana was again abandoned. The remains of the research station, which are about 140 feet inland, are visible from the shore, especially during the dry season when the surrounding palo santo trees (Bursera graveolens) are leafless. The tallest remaining wall is about 6 feet high, and the timber used to build the patchwork roof and other parts of the station have disappeared, probably taken to Isabela by the Ecuadorian military in late 1937 and early 1938. After leaving Galápagos, Wollebæk offered his research station to scientists “of all nations” whom he believed would come to Galápagos, but there is no evidence that any accepted his offer.

On January 29, 1934, during Allan Hancock’s third Velero III visit to Floreana, the Norwegians’ abandoned research station was the backdrop for a farcical pirate-themed short movie titled “The Empress of Floreana” starring the “The Baronesa” (Eloisa Wehrborn von Wagner-Bousquet) and her companion, Robert Philippson. The movie, which fueled the Baronesa’s media-driven image as a pistol-wielding vixen, was included in the 2014 documentary titled The Galápagos Affair: Satan Came to Eden.

THE ABANDONED STATION TODAY

Today, Wollebæk’s research station is seldom visited; the remains of the lava hut can be accessed only by hiking (with a guide) down from the highlands on Post Office Trail, which opened in 2014 and became an official GNP trail in 2016. (Boat-based tourists who visit Post Office Bay cannot visit the station.) However, the popularity of the nearby mail barrel lures hundreds of tourists per week to Post Office Bay, from which they see the remains of Casa Matriz. The now-gone Casa Matriz that housed the Norwegian settlers in 1925–26 was later used by a variety of iconic settlers at Floreana, including Friedrich Ritter, Dore Strauch, Margret and Heinz Wittmer, Alfred Lorenz, Robert Philippson, and the Baronesa.

Floreana pioneers Heinz and Margret Wittmer referred to the Norwegians’ abandoned research station as “the old stone house.” Today, guides and residents on Floreana often refer it as the “House of the Baronesa,” a reference to Austria’s self-appointed Baronesa (and her retinue of male companions) who came to Floreana in 1932. Although the Baronesa and her lovers lived in Casa Matriz for three months when they arrived on Floreana, they probably never lived in the abandoned research station.

See also: Part I: The Mysteries of Floreana Island; Part II: Casa Matriz
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Fish

Most people come to Galápagos to see the islands’ famous tortoises, flightless cormorants, penguins, and other endemic land animals. However, when they do their first snorkeling, these same visitors discover another group of fascinating animals—the archipelago’s fish. Fish are one of the islands’ great wonders.

There are more than 500 species of fish in Galápagos, more than 10% of which are endemic. This rate of endemism is lower than that for land-based species because fish can be spread by ocean currents, and therefore are less likely to undergo speciation than terrestrial animals.

Fish got to Galápagos on the islands’ nutrient-rich currents. Some fish are visible from land and boats; for example, pufferfish and Galápagos sharks circle tour boats awaiting scraps of discarded food, flying fish jump into the air, and young rays are common in bays such as Black Turtle Cove. Nearby is a myriad of other fish.

Sharks and rays, which are discussed elsewhere in this book, are abundant in Galápagos. Here are some of the other common fish in Galápagos:

Yellowtail Surgeonfish (Prionurus laticlavius)

This thin-bodied, oval fish has a grayish-blue body, with a bright yellow pectoral fin and two vertical black bars marking its head; one of these bars runs through the eye like a vertical patch. Yellowtails, which are abundant in Galápagos, eat algae and often swim in large schools along shallow, rocky reefs. They, like all surgeonfish, have small, prominent mouths and are named for the sharp spines—which are shaped like a surgeon’s scalpel—at the base of their tail. Yellowtail surgeonfish are also known as razor surgeonfish.

Moorish Idol (Zanclus cornutus)

These distinctive, triangular fish have pointed noses and three broad, black, vertical bars on their white and yellow bodies. Moorish idols are best identified by their long dorsal fin with its trailing tip. They are widespread at Galápagos’ boulder-strewn reefs.

King Angelfish (Holocanthus passer)

The king angelfish is the only angelfish that lives in Galápagos. These colorful, near-circular, shimmering, thin-bodied fish have small mouths, long dorsal fins, a white bar behind their pectoral fin, and a bright-yellow tail. Metallic-blue spots adorn their heads. Juveniles are even more colorful than adults. King angelfish, which are up to 12 inches long, clean green sea turtles and other fish, including sharks.

Ocean Sunfish (Mola mola)

These spectacular fish are the largest bony fish; they can grow to 10 feet long and 14 feet tall. Ocean sunfish have thick, rubbery skin and tall dorsal fins that often protrude from the ocean’s surface. They can swim more than 40 miles per day, dive to depths exceeding 3,000 feet, and jump 5–10 feet into the air. The best places to see Mola mola are in the western islands (i.e., northern Fernandina and Isabela). They are usually far from shore, but they sometimes swim to shallower waters to be cleaned by other fish.

Giant Damselfish (Microspathodon dorsalis)

Giant damselfish, along with bumphead damselfish (Microspathodon bairdii), are the largest damselfish in Galápagos, often growing to more than a foot long. Their blue bodies, which can darken and lighten, are trailed by dorsal and caudal fins. Juveniles have bright, iridescent blue markings on their deep-blue bodies. Giant damselfish become territorial when guarding their nests.

Sergeant Major (Abudefduf troschelii)

Sergeant majors, which live throughout Galápagos, are small, oval, silver fish whose backs are marked with several black stripes. They clean green sea turtles and swim in large schools at virtually all snorkeling sites in the islands. Breeding males become dark blue when guarding their reproductive territories.

Pacific Creolefish (Paranthias colonus)

These fish, which are a favorite food of blue-footed boobies, live in large schools throughout Galápagos. They are 4–8 inches long and have a pinkish-gray body, forked tails, a pinkish caudal fin, and three to five distinct spots on their copper-red backs. Reefs at Wolf Island are covered with Pacific creolefish that face into the current and feed on plankton as it arrives from offshore.

Bacalao (Sailfin Grouper, Mycteroperca olfax)

These large (more than 2 feet long), brownish-gray, speckled fish are found throughout Galápagos. They are an important part of a traditional soup prepared in Galápagos at Easter.

Blue-Chin Parrotfish (Scarus ghobban)

These large (more than 12 inches long), interesting fish are the most common parrotfish in Galápagos. They have muscular jaws and pointed, beak-like snouts that they use to scrape algae off of coral and rocks. Blue-chin parrotfish are sexually dimorphic; males are greenish-blue and have blue marks under their mouth, a pink dorsal fin, blue-bordered anal fins, and pectoral fins that they use for swimming. In contrast, females have yellowish-orange bodies with five blue, vertical bars. Parrotfish, which can change their sex, are common at many snorkeling sites in the islands.

Mexican Hogfish (Bodianus diplotaenia)

Mexican hogfish are large, carnivorous, rainbow-colored wrasses. Like about 500 other species of fish, Mexican hogfish change sex during their lives. They start life as females that are pinkish-gray and have two black, horizontal bars along the sides of their bodies. They later become males having long filaments trailing their caudal, dorsal, and anal fins. Males defend reproductive areas called leks.

Chameleon Wrasse (Halichoeres dispilus)

These small fish are named for their ability to quickly change colors ranging from white and brown to a yellow-green-red pattern. Chameleon wrasses are abundant throughout Galápagos.

Galápagos Barnacle Blenny (Acanthemblemaria castroi)

These shy, endemic fish are small (less than 3 inches long), long-bodied, orangish brown, and google-eyed. They have blue spots on their heads and white spots down their back and along the middle of their bodies. Like all blennies, Galápagos barnacle blennies have fleshy appendages above their eyes, and they often poke their heads out of empty barnacle shells in shallow water.

Red-Lipped Batfish (Ogcocephalus darwini)

These drab, flattened fish, which are about 4 inches long, have pectoral fins that look and function as legs as they hop short distances along the bottom of the ocean. A fleshy, unicorn-like spike protrudes from between their eyes. And then there are those bulging eyes and bright red lips! Red-lipped batfish are common throughout Galápagos.

Rainbow Scorpionfish (Scorpaenodes xyris)

These small, stout fish are less than 4 inches long and have large, red-and-black eyes. Scorpionfish have poisonous fins, but you’ll often find them near long-spined sea urchins for protection.

Guineafowl Puffer (Arothron meleagris)

These odd-shaped fish, which are the most abundant puffers in Galápagos, inflate their smooth bodies when threatened. They eat hard-shelled invertebrates with their fused teeth and powerful jaws.

Yellowfin Tuna (Thunnus albacares)

Yellowfin tuna are large fish (up to 6 feet long) having yellow dorsal and anal fins, as well as small yellow “finlets” between their dorsal and caudal fins. Yellowfin tuna are abundant in Galápagos, and are often sold at the popular fish market on Charles Darwin Avenue in Puerto Ayora.

Pacific Seahorse (Hippocampus ingens)

These small, upright-swimming fish have a horselike appearance because of their tubelike snout and long neck. They are red and brown, and are easy to miss. Pacific seahorses are widespread in Galápagos and use their long, flexible tail to hold on to substrates, such as coral. Unlike most fish, which provide little if any parental care, male Pacific seahorses nourish and protect eggs. However, after the juveniles are released from the male’s brood pouch, the parental care ends.

Galápagos Garden Eel (Taenioconger klausewitzi)

These endemic, gray-and-white fish with snakelike bodies often protrude from burrows as they grasp plankton with their mouths as it drifts by. Like all eels, Galápagos garden eels are reclusive.

See also: Part II: Galápagos Marine Reserve; Rays and Sharks
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FitzRoy, Robert

Robert FitzRoy (1805–1865) was an English naval officer who invented weather forecasting and, as captain of HMS Beagle, took Charles Darwin to Galápagos during the Beagle’s circumnavigation of the globe in 1831–1836.

FitzRoy was born in Suffolk, England, into a rich, aristocratic family on July 5, 1805. In February 1818, he entered the Royal Naval College in Portsmouth. The following year he joined the Royal Navy, and in 1820 he sailed as a midshipman to South America aboard the frigate HMS Owen Glendower. On September 7, 1824, after becoming the first person to ever score “full numbers” (i.e., 100%) on the naval exam, FitzRoy was promoted to lieutenant. FitzRoy then served on the Thetis and in August 1828 on the Ganges as flag lieutenant. Three months later, after HMS Beagle captain Pringle Stokes committed suicide off the coast of Patagonia, FitzRoy was appointed commander of the Beagle, a 90-foot-long ship charged with doing hydrographic survey work off the coasts of South America. This was FitzRoy’s first command.

The enigmatic FitzRoy was reappointed captain of the Beagle on June 25, 1831. Aware of the rigors and demands of surveying in South American waters and the loneliness of commanding a ship—not to mention Stokes’ suicide and FitzRoy’s suspicion that he had inherited what caused his famous uncle, statesman Robert Stewart (Viscount Castlereagh; 1789–1822) to cut his throat—FitzRoy sought a companion who shared his scientific interests and who would provide friendship and conversation. Cambridge botany professor John Henslow recommended his student Charles Darwin for the job. Although FitzRoy had reservations about Darwin (largely because FitzRoy, who endorsed the pseudoscience of phrenology, believed the shape of Darwin’s nose betrayed hesitancy and laziness), FitzRoy finally offered Darwin a place aboard the Beagle as a paying customer who, as such, was not subject to the usual naval chain of command and discipline, and could leave the ship whenever he pleased. Darwin’s father initially did not want his son to go, but later agreed to let him join the Beagle’s crew.

On December 27, 1831, 26-year-old FitzRoy set sail aboard the Beagle from Devonport to survey the Cape Verde Islands, the South American coast, the Strait of Magellan, Galápagos, Tahiti, New Zealand, Australia, the Maldives, and Mauritius. Darwin was impressed by FitzRoy. Darwin and FitzRoy got along reasonably well during the Beagle’s five-year voyage, but FitzRoy’s temper and volatility (which earned him the nickname “Hot Coffee”) sometimes strained their relationship.
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Robert FitzRoy (1805–1865) was captain of HMS Beagle, which carried young Charles Darwin around the world in 1831–1836. Although the Beagle spent only 2% of its voyage in Galápagos (September–October 1835), FitzRoy’s 1836 map of Galápagos was the most accurate map of the islands for more than a century. (Galápagos Islands, Surveyed by Captain FitzRoy, R. N. and the Officers of H. M. S. Beagle, 1836, with Additions and Corrections to 1926. British Admiralty, London, England)

At Valparaiso in 1834, while Darwin was away exploring the Andes, FitzRoy was reprimanded for buying the 170-ton schooner named Adventure for £1,300 for use in surveying. Depressed, FitzRoy resigned his command, put Lieutenant John Clements Wickham in charge, and ordered him to sail the Beagle back to England. Wickham and the ship’s other officers (including FitzRoy’s assistant, George James Stebbing, who was listed as the Beagle’s “instrument maker”) then persuaded FitzRoy to withdraw the resignation. Had FitzRoy not reassumed command, Darwin would never have seen Galápagos.

On Sundays, FitzRoy often preached to his crew. When Darwin got sick in Chile, FitzRoy prayed for his recovery. When Darwin survived, FitzRoy concluded that his God was merciful and omnipotent.

The Beagle’s return to England on October 2, 1836, established FitzRoy as a world-class navigator; he was more popular than Darwin, and was praised by Parliament. That day, FitzRoy wrote to his sister Fanny, “Returned! Everyone well—and the little ship uninjured.” (In fact, five people aboard the Beagle died during the expedition, including one in a hunting accident and three from fever contracted in Rio.) Soon thereafter, FitzRoy married his religious fiancé, Mary Henrietta O’Brien (1812–1852), and in 1837 was awarded the Founders Medal, which is the highest honor bestowed by the Royal Geographical Society. When Darwin realized that he had not completely labeled the birds he collected in Galápagos, he asked FitzRoy and other shipmates for their preserved birds. Those birds were important later for discovering that different islands in Galápagos house different species of finches.

The story of the Beagle’s journeys was published as a three-volume set of books. The first book was FitzRoy’s descriptions of the first Beagle voyage (under the command of Pringle Stokes), and the second was FitzRoy’s dense, day-by-day account of the Beagle’s second voyage. FitzRoy’s two volumes focused on geology and the cultures of the regions’ inhabitants. The third (and best-selling) volume of the set was Darwin’s Journal and Remarks, 1832–1836, which embraced Lyell’s ideas about Earth’s history. The three volumes, with a fourth book that was essentially a long appendix, were published in 1839 by Henry Colburn of London with the long and ponderous title Narrative of the Surveying Voyages of His Majesty’s Ships Adventure and Beagle, Between the Years 1826 and 1836: Describing Their Examination of the Southern Shores of South America, and the Beagle’s Circumnavigation of the Globe (1839). London publisher John Murray later published Darwin’s volume with its lasting title, The Voyage of the Beagle. This book, which is still in print, remains one of the world’s best-selling travel books.

Although FitzRoy had earlier embraced Charles Lyell’s claims about Earth’s vast history, FitzRoy’s “Remarks on the Early Migrations of the Human Race” (Chapter 27) used the Bible to claim that humans had been on Earth for only a few thousand years. Similarly, FitzRoy’s “Remarks with Reference to the Deluge” (Chapter 28) rejected Lyell’s ideas while promoting a literal reading of the Bible, Noah’s flood, and a young Earth. FitzRoy’s ideas were ridiculed. He did not complete the 82 coastal charts, 80 plans for harbors, plans for sailing to and around South America, and other paperwork from the Beagle’s expedition until September 1944.

In 1841, FitzRoy was elected Durham’s Tory Member of Parliament. Two years later, he was appointed governor of New Zealand. He began his work in December 1843, just after writing a friend that “I anticipate no great difficulty with [New Zealanders]—but abundant trouble with the whites” (Gribbin, 2016; Nichols, 2003). FitzRoy was prophetic; after arguing that Maori land claims were as valid as those of western settlers, and being forced to raise taxes, he became unpopular. In November 1845, FitzRoy was replaced by former naval captain George Grey (1812–1898), then a governor in South Africa.

FitzRoy returned to England and, in September 1848, was made superintendent of the Royal Naval Dockyard at Woolwich (this was the same dockyard that had launched the Beagle in 1820). Six months later, FitzRoy was given command of the first motorized, screw-driven frigate commissioned by the Royal Navy (HMS Arrogant); FitzRoy brought aboard his 10-year-old son, Robert O’Brien FitzRoy, who also wanted to be a sailor (he became a rear admiral in 1894 and was later knighted). After retiring from active service in 1850, FitzRoy served briefly as the private secretary to Henry Hardinge (1785–1856), First Viscount, commander in chief of the army. The following year, thanks to support from Darwin, Richard Owen, and others, FitzRoy was elected to the Royal Society.

On August 1, 1854, FitzRoy was appointed “Meteorological Statist to the Board of Trade” in a new governmental agency now known as the Meteorological Office (commonly called the Met Office), which is the United Kingdom’s national weather service. While in this job, FitzRoy invented what came to be known as the FitzRoy Barometer that was displayed at every port for crews to examine before setting out to sea. FitzRoy’s barometers were the basis for his weather forecasts, which he hoped would save lives and property. FitzRoy’s popular barometers were often inscribed with FitzRoy’s adages such as “When rising: In winter the rise of the barometer presages frost.” Accompanying each barometer was a manual that included FitzRoy’s popular claims such as “A red sky in the morning is a sailor’s warning, but a red sky at night is a sailor’s delight.” FitzRoy had become a celebrity, and Punch christened him “The Clerk of the Weather.” Also in 1854, following the death of his first wife, FitzRoy married Maria Isabella Smyth (1819–1889) in London.

FitzRoy last saw Darwin during a visit to Down House in the spring of 1857. The meeting was awkward, with Darwin noting in a letter to his sister that FitzRoy “has the most consummate skill in looking at everything and everybody in a perverted manner” (Gribbin, 2016). Two years later, Darwin opened his monumental On the Origin of Species (1859) with a direct link to FitzRoy’s boat (“When on board HMS Beagle, as naturalist, …”). FitzRoy was outraged by Darwin’s claims, and at 1860’s meeting of the British Association for the Advancement of Science, he criticized Darwin’s book and lamented his role in aiding Darwin’s work. FitzRoy, who was dressed in his rear admiral’s uniform, was later escorted from the building.

When a storm sank the modern iron ship Royal Charter on the night of October 25–26, 1859, England began distributing “FitzRoy’s storm barometers” throughout the British Isles. FitzRoy also began developing charts that allowed him to begin producing weather forecasts. He established 15 coastal stations that telegraphed daily reports to warn ships of bad weather. His first official storm-warning was issued on February 6, 1861. His first daily weather forecast, which made FitzRoy the first professional weather forecaster, appeared in the Times on August 1, 1861:

General weather probably for the next two days in the—

North—Moderate westerly wind; fine.

West—Moderate south-westerly; fine.

South—Fresh westerly; fine.

FitzRoy’s forecasts, which were carried in several newspapers, opened weather to everyone. They were used by people ranging from “plain men” to Queen Victoria, who wondered about the weather before visiting her house on the Isle of Wight.

In 1863, FitzRoy was promoted to vice admiral and published his popular, 464-page, plainly titled Weather Book: A Manual of Practical Meteorology (FitzRoy, 1863). This book, which included the first depiction of cold and warm air masses on a map, emphasized that “the state of the air foretells coming weather rather than indicates weather that is present” (FitzRoy, 1863; Moore, 2015). FitzRoy received £200 for the book’s copyright, and his book received mostly good reviews. Many people understood that by the time they were reading FitzRoy’s forecasts, the weather could have already changed. Nevertheless, protests by fishermen and other sailors about orders that boats not leave port before predicted storms prompted the government to stop publishing FitzRoy’s warnings and forecasts. Fitzroy then endured a variety of problems with money, the Meteorological Office, and failing health, and his doctors advised “total rest, and entire absence from his office for a time.”

On Sunday, April 30, 1865, Darwin’s fear that FitzRoy’s future would be unhappy proved true. That day, just before breakfast at Lyndhurst House (140 Church Road) in Upper Norwood, the 59-year-old FitzRoy awoke early, kissed his daughter Laura, locked the door to his dressing room, and slashed his throat with a razor. He was buried on May 6 in a plain black wooden coffin just beyond the gates of All Saints Church. Beagle shipmate Bartholomew Sulivan (who supervised FitzRoy’s “Met Office”) was the only member of the Beagle’s crew who attended the service (Darwin was not invited). FitzRoy’s roadside grave was restored by the Meteorological Office in 1981.

FitzRoy’s death was reported by the media, but it was often overlooked in favor of stories about Abraham Lincoln’s earlier assassination (on April 15, 1865). When it became known that FitzRoy had died in debt (largely from paying for governmental projects with his own money), Sulivan established a benevolent charity titled The Admiral FitzRoy Testimonial Fund. Darwin contributed £100, and the fund eventually raised £3,000 to repay FitzRoy’s family for some of the money FitzRoy had spent in public service. Queen Victoria allowed FitzRoy’s widow and daughter to live in a grace-and-favour residence at Hampton Court Palace.

Although FitzRoy remains overshadowed by his Beagle shipmate Darwin, FitzRoy is commemorated throughout the world, including at Isla Navarino in Tierra del Fuego (recognizing his landing there on January 23, 1833, on Wulaia Cove) and Cape Horn (recognizing his landing there on April 19, 1830). Sites bearing FitzRoy’s name include the 11,286-feet-high Mount FitzRoy at the tip of South America, FitzRoy River in northern Western Australia (named by Lieutenant John Lort Stokes, who captained the Beagle after FitzRoy), FitzRoy Island in Queensland, and New Zealand’s Port FitzRoy. The Royal Mail has issued two stamps honoring FitzRoy, and Delphinus fitzroyi is a species of dolphin discovered by Darwin during his voyage aboard the Beagle. In Galápagos, the FitzRoy Seamount in the northeast islands honors Darwin’s captain. In 2002, the Meteorological Office (on FitzRoy Road) changed the name of the sea area Finisterre (covering part of the Atlantic off northwest Spain) to FitzRoy to honor the office’s founder; this remains the only sea area named after a person. As a result, FitzRoy’s name rings out daily in the BBC’s daily shipping forecasts.

See also: Part II: HMS Beagle; Darwin, Charles Robert; Stokes, Pringle; The Voyage of the Beagle; Appendix 2
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Flightless Cormorants

There are about 40 species of cormorants in the world, only one of which cannot fly. That species, Phalacrocorax harrisi, is endemic to (i.e., lives only in) the Galápagos Islands. Although Charles Darwin did not see (or at least did not note) flightless cormorants when he visited Galápagos in 1835, the curious birds with tiny, vestigial wings have become an icon of the islands. Famed sailor David Porter saw them in 1813, and the first official record of the birds for the scientific community came in 1898 by collector Charles Harris for British banker and zoologist Walter Rothschild (1868–1937), 2nd Baron Rothschild. In 1924, a member of William Beebe’s expedition (incorrectly) predicted that flightless cormorants were “probably doomed in a few years to … extinction.”

In Galápagos, flightless cormorants live along the coasts of Fernandina and western and northern Isabela. They use their large, webbed, muscular feet and legs to swim underwater and catch fish, octopi, and other marine creatures. Their bodies, which are dense to help them dive to depths exceeding 40 feet, are more than 30% larger and heavier than those of other extant species of cormorants. Their breast muscles are smaller, and their breastbone, which anchors their breast muscles, is shorter and stubbier.
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Flightless cormorants (Phalacrocorax harrisi) are endemic to the western islands of Galápagos (i.e., Isabela, Fernandina), where they seldom stray more than a few yards from shore. These birds have vestigial wings; the evolution of flightlessness in these birds correlated with the colonizing cormorants having little competition for food and virtually no predators. Flightless cormorants, which are the only cormorants that have lost the ability to fly, use their strong legs (and not their wings) to swim after and catch fish. (Courtesy of Randy Moore)

The lineage of flightless cormorants traces to the double-crested cormorant (P. auratus) and neotropic cormorant (P. brasilianus), which live near Galápagos. These ancestors got to Galápagos about 2 million years ago (i.e., at about the same time as Darwin’s finches) and 2 million years after Galápagos penguins. Isabela and Fernandina did not exist when the ancestors of flightless cormorants arrived in Galápagos.

Like other cormorants, the feathers of flightless cormorants are not waterproof, so when on land, flightless cormorants spend much of their time drying their small wings in the sun. Their mating behaviors include intertwining their necks during a spinning, waltz-like dance in the water and then, on land, beak touching, wing flapping, and the bearing of gifts; males bring females seaweed and other objects, which the females use to build nests. Females usually lay three eggs, from which one chick fledges. Flightless cormorants have an average life span of about 13 years; they grow up to 3 feet long, weigh 6–19 pounds, and have hooked beaks and turquoise eyes. Their rudimentary wings are about one-third the size that a bird of comparable size would need to fly.

Flightless cormorants exhibit a type of mating behavior called facultative sequential polyandry, in which a female—despite her large investments in producing and laying eggs—leaves her offspring with its father and creates more offspring with a different mate. That is, the female abandons her first mate, who then must raise its offspring on his own. Females are most likely to desert and seek second mates when there are enough resources to support two or more sets of her offspring. The female’s rejection of monogamy increases her evolutionary fitness because it increases her chances to reproduce. Flightless cormorants nest in April to October, when surface waters are coldest and fish are most abundant. During an El Niño in 1983, water temperatures in Galápagos increased, fish became rare, and half of the flightless cormorants in Galápagos died on their nests (only about 400 remained). During the same period, 80% of Galápagos penguins also died.

When chicks are small, both parents care for them; while one parent is fishing, the other protects their small chicks from predators, such as the Galápagos hawk. Both parents can find the small fish, octopi, and other marine creatures to feed to the young chicks. However, by the time the chicks are independent at the age of about 10 weeks, they need less parental protection. They also need more food, and males—which are significantly larger than females—can dive deeper and longer, and therefore are better at catching these fish and octopi than are females. The male stays to rear the offspring, and the female moves on and finds new mates.

FEEDING FLOCKS

In Galápagos, the cool, nutrient-rich waters support large, near-shore schools of fish. It is relatively common to see several to hundreds of blue-footed boobies, pelicans, and other plunge-diving birds diving into the ocean to prey on these large schools of fish. (The momentum of each bird’s plunge may help it overcome its prey.) Most visitors see these spectacular dive-bomb attacks from above water without realizing that the school of fish may also be being attacked from below by penguins and flightless cormorants. These flightless birds are pursuit divers, meaning that they chase their prey underwater. The above-water plunge divers benefit when they follow penguins and flightless cormorants, who move the fish closer to the surface and make them more visible and vulnerable to the predators plunging from the air. When there are no cormorants or penguins pursuing the fish from below, the fish escape relatively quickly by swimming deeper into the water.

By helping plunge-diving birds, flightless cormorants (and penguins) do what is often done in other coastal regions by dolphins, tuna, and whales. Plunge-diving birds such as blue-footed boobies benefit from the presence of pursuit divers such as flightless cormorants. However, it is not clear if the pursuit-divers benefit, or even if they are affected at all. Pursuit divers expend large amounts of energy to obtain their harvests, and therefore must live in nutrient-rich waters that promise successful foraging.

For flightless cormorants, wings are vestigial—that is, the wings functioned in ancestral birds, and continue to function in other species of cormorants. However, in Galápagos, where flightless cormorants have no major predators (except hawks when cormorants are chicks), the selection for wings was relaxed, and the evolutionary result was shorter wings that made the birds less buoyant and more streamlined underwater. (Flightless cormorants may also use their wings for balance when hopping on rocks.) An invasive species such as cats could quickly and easily kill all of these birds, just as invasive humans hunted flightless moas to extinction on New Zealand. (Indeed, in New Zealand and Hawai‘i, about 25% of all terrestrial and water birds were flightless before the arrival of humans, who wiped them out.) But without such predators (and no need to migrate to breeding grounds), flightless cormorants can raise chicks and forage year-round with no need to fight, flee, or migrate.

THE EVOLUTION OF FLIGHTLESSNESS

So how did flightless cormorants become flightless? Many questions remain, but a study done in 2017 provides tantalizing clues. The researches took blood from 223 flightless cormorants and compared their genomes with those of three other species. There were a variety of genetic differences, several of which in humans distort limbs, fingers, and digits. When the researchers looked closer, they found that the most influential genes associated with cormorants’ inability to fly involved the development of cilia, which are tiny cellular projections that help exchange developmental signals and coordinate growth. When cilia do not form or function properly, development is impaired. Humans with mutations affecting cilia development have short limbs and small ribcages, as do flightless cormorants. A gene named CUX1 controls cilia-building genes, and another gene named IFT122 controls the development of cilia in animals. Flightless cormorants have a single mutation of IFT122.

There are more than 1,500 flightless cormorants in Galápagos, all of which live at Fernandina and Isabela. Ironically, no cormorants live at Floreana Island’s Bahía Cormorant because the name of this bay honors not the bird, but a ship: HMS Cormorant, which visited Galápagos around 1886. Flightless cormorants are listed as Vulnerable by the IUCN because of their limited range.

See also: Part II: Frigatebirds; Galápagos Penguin
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Frigatebirds

Frigatebirds (Fregata spp.) are sexually dimorphic, meaning that males and females have different appearances. Males are slightly smaller than females and have a bright-red throat-pouch that they inflate to attract females. Females, which are distinguished by a white breast and shoulders, have no such pouch.

Frigatebirds are skilled fliers; they dive down at beaches to grab sea turtle hatchlings as they emerge from their nests, catch jumping fish in midair, and grab small fish, crustaceans, and other marine animals from just below the water’s surface. They also exploit the feeding habits of other birds (e.g., penguins and flightless cormorants) that drive fish to the surface. The aerial agility of frigatebirds also enhances one of the birds’ defining features—namely, their ability to steal food in-flight from other birds. This trait, called kleptoparasitism, is why frigatebirds are often called “pirates of the sky.” (The Spanish name for frigatebirds is pájaro pirate, or “pirate bird.”) Frigatebirds pay particular attention to blue-footed boobies, as well as to red-billed tropicbirds, gulls, and pelicans; when these plunge-diving birds come out of the water after capturing prey, frigatebirds harass them, often by grabbing their throats or tailfeathers. When the harassed birds release their prey, the frigatebirds catch it for themselves. This is why frigatebirds often circle a flock of feeding boobies; they are waiting for successful boobies to fly so that they can be harassed.

[image: ]

Frigatebirds (Fregata spp.) are long-lived birds that nest in low bushes throughout Galápagos. Males attract females by inflating a large, red throat-pouch (deflated in this male with its chick). Frigatebirds, whose diets include turtle hatchlings and small fish near the ocean’s surface, are famous for stealing some of their food from other birds while in flight. The feathers of frigatebirds are not waterproof, so the birds never land in water. (Courtesy of Randy Moore)

Darwin was accurate when he noted that a frigatebird never touches the water with its wings or its feet. You’ll not see frigatebirds in the water because their feathers are not waterproof, so—to avoid waterlogging—they must gather their prey without landing in the water.

Frigatebirds’ aerial prowess does not end with their acrobatic thefts. They also use their 6.5-foot wingspans to stay aloft for weeks at a time (and fly thousands of miles) as they ride thermal air currents. Frigatebirds are the only birds that enter cumulus clouds that, over the ocean, form where warm air is rising from the warm ocean surface. Frigatebirds can ride these updrafts to heights exceeding 10,000 feet without ever flapping their wings. They can also fly more than 200 miles per day for weeks on end. These skills are especially impressive when they are compared to the world’s smallest bird, the bee hummingbird (Mellisuga helenae) (see table).

While aloft, frigatebirds rest one brain hemisphere at a time as they sleep in 10-second bursts (which add up to about 40 minutes per day). When they return to their nests, they sleep for up to 12 hours per day.

Populations of frigatebirds are strongly male biased; there usually are about four displaying males for every reproductive female. It takes these males about 15 minutes to inflate their heart-shaped pouches, which can be as tall as the male showing it off. The males then spread their wings and make a shrill, wailing call while they clack their beak. This clacking resonates in the pouch and produces a distinctive sound that predicts reproductive success: females prefer males that produce a quicker, low-frequency clacking (which also happens to be the males with the larger pouches). After females flying above choose a male, the pair builds a simple nest of twigs in low trees and shrubs near shore. (Sometimes the twigs are stolen from nests of other frigatebirds.) Females lay one egg, which is incubated by both parents. Frigatebirds are monogamous.

Galápagos hosts two kinds of frigatebirds: magnificent frigatebirds and great frigatebirds. The best way to distinguish these species is that great frigatebirds have a greenish sheen to their dorsal feathers, while those of magnificent frigatebirds are purplish. The conservation status of both species is Least Concern.

Frigate Bird Compared to Bee Hummingbird




	
	
	Frigatebird

	
	Bee Hummingbird





	Wingspan, inches

	
	78

	
	1.18




	Weight, ounces

	
	45

	
	0.06




	Heartrate, beats per minute

	
	197–223

	
	1,260




	Wing flaps

	
	No flaps for up to 30 minutes

	
	12–80 per second






Magnificent Frigatebird (Fregata magnificens)

Magnificent frigatebirds, which are slightly larger than great frigatebirds, live throughout Galápagos, and breed at Genovesa, Seymour, and San Cristóbal. Their eggs hatch after 42 days. Juveniles fledge after 90 days and are cared for by their parents for up to six months.

Great Frigatebird (Fregata minor ridgwayi)

Great frigatebirds live throughout Galápagos, and breed at North Seymour, Española, and Genovesa. Their range and calls resemble those of magnificent frigatebirds. Their eggs hatch after 55 days, after which parents care for their young for up to 18 months.

See also: Part II: Flightless Cormorants; Galápagos Penguin
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Galápagos

Galápagos (1985) was the 11th novel by American writer and satirist Kurt Vonnegut (1922–2007). The largely chronological story is narrated by the ghost of Leon Trout, a military veteran affected by his experiences in Vietnam. Leon is also the son of Vonnegut’s recurring character Kilgore Trout, a failed science-fiction writer who Vonnegut first introduced in his novel God Bless You, Mr. Rosewater (1965). Vonnegut also notes that “I was there, too, but perfectly invisible.” (All quotations in this entry are from Vonnegut [1985].)

In his four appearances in Galápagos, Kilgore repeatedly urges his son to enter the “blue tunnel” leading to the afterlife. When his son refuses, Kilgore warns him that there will not be another opportunity to do so for a million years, thereby giving Leon time to study the survival and evolution of the human race. Throughout Galápagos, Vonnegut uses evolution to question the value of humans’ “great big brains” that could make maps of Galápagos, invent devices capable of translating language, search all of the world’s literature, and keep exact time. According to Trout, all of the problems of humankind are caused by “the only true villain in my story: the oversized human brain.… Big brains back then were not only capable of being cruel for the sake of cruelty. They could also feel all sorts of pain to which lower animals were entirely insensitive.”

Vonnegut’s 52-chapter (as the year has weeks) book is set in the 1980s, when an entrepreneur and promoter builds a ship named Bahía de Darwin to take passengers from Guayaquil to Galápagos. (Leon Trout was beheaded while helping build the boat.) The promoter “had done as much as Charles Darwin to make the Galápagos Islands famous—with a ten-month campaign of publicity and advertising which had persuaded millions of people all over the planet that the 1986 maiden voyage of the Bahía de Darwin would indeed be ‘the Nature Cruise of the Century.’ In the process, he had made celebrities of many of the islands’ creatures, the flightless cormorants, the blue-footed boobies, the larcenous frigatebirds, and on and on.”

Just before the ship departs, global debt destroys the world’s economy, thereby starting World War III. One of the first people to sign up for the cruise is 51-year-old widow Mary Hepburn, a high school biology teacher who becomes critical to saving the human species. However, after Jacqueline Onassis later signed up for the cruise, “then everybody wanted to go,” including Walter Cronkite, Henry Kissinger, Mick Jagger, “and on and on,” making Hepburn one of the “absolute nobodies” on the original passenger list. Six orphan native Kana-bono girls also escape Guayaquil to Galápagos aboard the ship. All women on Earth, except those aboard the Bahía de Darwin, are soon rendered sterile by a pandemic; this left the women aboard the boat the last fertile humans left on the planet and, in the process, made the Bahái de Darwin “the new Noah’s ark.” The simple vacation cruise becomes an evolutionary journey in which the boat’s occupants become the progenitors of a new race of humans.

After becoming lost at sea, the Bahía de Darwin runs aground on the fictional island of Santa Rosalia in northern Galápagos. By now, the celebrities are gone and there is only one male—Adolf von Kleist, the ship’s bumbling captain who doesn’t know how to steer the ship. The survivors did not include the smartest, richest, sexiest, or most glamorous passengers, but instead—among others—Hepburn; a rich, hypocritical financier; the pregnant wife of Japanese computer genius Zenji Hiroguchi (who invented Mandarax, a voice translator); a con artist; and the native girls.

Hepburn impregnates the six native girls with her lover’s (i.e., Captain von Kleist’s) sperm, thereby making these girls the mothers of the new human race. Meanwhile, a Japanese woman gives birth to Akiko Hiroguchi, who has fur covering her body because of a genetic mutation caused when her grandparents were exposed to atomic fallout in Hiroshima. During the next million years, these descendants evolve to fit their environment by becoming swimming, cormorant-like, seal-like mammals covered in fur (from their Japanese ancestor) and having a snout with teeth adapted for catching fish. The new humans have flippers and rudimentary fingers (“nubbins”) instead of hands, and smaller, streamlined heads having smaller brains. That is, natural selection has eliminated “the only true villain.” The new humans also enjoy a simpler, more content life; they could still laugh, but they do not build buildings, use tools, start wars, or have big dreams, and are not even capable of thanking Mary for her help in saving humanity. The humans have no predators, except for an occasional shark (which is how Mary dies). Pollution and violence are gone, and Leon Trout is finally ready to enter the afterlife. Throughout the story, Mandarax inserts quotes by a variety of authors, including Anne Frank, Alfred Tennyson, Rudyard Kipling, Lord Byron, Benjamin Franklin, Charles Dickens, William Shakespeare, Plato, T. S. Eliot, Edgar Allan Poe, Henry David Thoreau, and Charles Darwin. The last human marriage on Earth was on Fernandina Island in the year 23,011, and “nobody today has any idea what a marriage is.” At one point as she suffocates, Mary hallucinates that she is a land tortoise on its back in the hold of a sailing ship, after which she “rebelled against her big brain.”

Although Vonnegut’s story is outlandish, Galápagos includes much information about evolution and Charles Darwin, whom Vonnegut says “did not change the islands, but only people’s opinion of them.” For the most part, Vonnegut provides accurate descriptions of evolution by natural selection, acknowledges reproduction as the engine of evolutionary success, and emphasizes that chance events can influence evolution as much as natural laws. His descriptions of animals are also accurate; for example, flightless cormorants—which are featured in the travel agency’s office and advertisements of Vonnegut’s book—become an example of the evolutionary path that humans might take if stranded on islands for millions of years. Vonnegut, who admires the birds’ simple life of diving into water to gather food, resting, and mating, describes flightless cormorants “as a very strange bird standing on the edge of a volcanic island, looking out at a beautiful white motor ship churning by. This bird was black and appeared to be the size of a large duck, but it had a neck as long and supple as a snake. The queerest thing about it, though, was that it seemed to have no wings, which was almost the truth.… Somewhere along the line of evolution, the ancestors of such a bird must have begun to doubt the value of their wings, just as, in 1986, human beings were beginning to question seriously the desirability of big brains. If Darwin was right about the Law of Natural Selection, cormorants with small wings, just showing off from shore like fishing boats, must have caught more fish than the greatest of their aviators. So they mated with each other, and those children of theirs who had the smallest wings became even better fisherpeople, and so on.”

Evolutionary biologist Stephen Jay Gould (1941–2002) was so impressed with Galápagos that he sent a letter of approval to Vonnegut and taught the novel to undergraduates at Harvard.

See also: Part II: Flightless Cormorants
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Galápagos Hawk

The Galápagos hawk (Buteo galapagoensis) is a hawk endemic to Galápagos. It occurs in virtually all habitats—from the coast to the highlands—and on most islands, including Santiago, Española, Isabela, Fernandina, Pinta, Marchena, Pinzón, and Santa Fé. (It is gone from islands such as Baltra, Daphne, and Seymour Islands.) The only other hawk in Galápagos, the osprey (Pandion haliaetus), is not endemic to the islands and is easily distinguished from the Galápagos hawk by its white chest and underparts. The osprey, unlike the Galápagos hawk, also feeds exclusively on fish that it catches with feet-first plunge dives.

Galápagos hawks, which were first noted in 1546 by exiled renegade Diego de Rivadeneira, are the only diurnal (day-flying) bird of prey common in Galápagos. Adults have large, broad wings, powerful legs and feet, sharp, curved talons, and hooked bills. They are sooty brownish-black, their crown is slightly darker than their back, and their broad tails are gray. Juveniles are paler and have brown plumage, a blackish-gray beak, and pale-yellow feet. On average, Galápagos hawks are about 22 inches long from tail to beak, and have a 47-inch wingspan. Males and females look similar except, as is true for many birds of prey, that female Galápagos hawks are larger than males (see table).

Size Variation in Galápagos Hawks




	Island


	
	
Mass of male (pounds)


	
	
Mass of female (pounds)





	Española

	
	2.5

	
	3.5




	Santiago

	
	2.1

	
	2.9




	
Marchena

	
	1.9

	
	2.7
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The top terrestrial predator in Galápagos is the Galápagos hawk (Buteo galapagoensis). These majestic birds, which are endemic to the islands, hunt a variety of prey. Note this hawk’s bloody beak, which is evidence of a recent kill. (Courtesy of Randy Moore)

Galápagos hawks are the apex terrestrial predator in Galápagos. They eat a variety of prey, including insects (e.g., locusts), turtle hatchlings, small marine and land iguanas, lava lizards, and other birds (e.g., mockingbirds, unattended juvenile boobies). They hunt in groups of two to three birds, usually from heights ranging from 100–800 feet high. When they find food, the dominant hawk in the group eats first, after which the others eat. They also scavenge dead animals and the afterbirth of sea lions. Visitors are most likely to see hawks in the sky or atop the highest branches of trees.

MATING

Galápagos hawks exhibit cooperative polyandry, in which a female hawk mates with two to three (and up to eight) unrelated males that later help protect the nest, incubate the one to three greenish-white eggs, and feed the chicks. (Polyandry is rare among birds, where monogamy is most common, and polygyny—that is, one male mating with two or more females—also occurs.) A male may help a female raise its chicks for more than a decade. In nests having two chicks, there is often mixed paternity—that is, the chicks have different fathers. Genetic analyses have not identified any biases in caregiving provided by the chick’s biological father as compared to the other males that help raise the chick.

In Galápagos, there are variations on this theme, depending on the island. On Santiago, where polyandry among hawks is common, there are two to three males per nest; this occurs despite the fact that there are many unpaired female hawks on the island. In contrast, on Española, monogamous pairs are common.

Galápagos hawks breed in dry areas of the lowlands. There is no regular mating season for Galápagos hawks, but nesting is most common in June and July. Nests, which are usually low in trees or on ledges, are maintained with constantly added fresh twigs. Nests are used for several years and may get up to 4 feet in diameter. Eggs are incubated for 37–39 days, and the youngest chicks fledge 50–60 days after hatching. Juveniles are independent after about four months and reach sexual maturity around age 3.

Galápagos hawks colonized Galápagos about 300,000 years ago, making them one of the most recent arrivals in the islands. (For comparison, the ancestors of Darwin’s finches came to Galápagos 2–3 million years ago.) Galápagos hawks were once common in Galápagos, but recent declines in the population to about 200 mating pairs have prompted IUCN to classify the hawks as Vulnerable.

See also: Part II: Birds; Boobies; International Union for Conservation of Nature and Natural Resources
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Galápagos Marine Reserve

The Galápagos Marine Reserve (GMR) is more than 56,996 square miles of protected ocean that surrounds Galápagos. GMR is the second-largest marine reserve in the world (behind Australia’s Great Barrier Reef Marine Reserve) and the largest in a developing country. GMR houses a diverse group of fish and other organisms supported by the upwelling of nutrients around the islands. GMR-based tourism accounts for more than one-third of all jobs in Galápagos, and brings in more than $180 million per year.

PROTECTIONS

After the whaling industry in Galápagos declined in the early 1800s, there was relatively little large-scale exploitation of the archipelago’s waters for more than 60 years. When permanent settlers began arriving in the early 1900s, fishing was usually a necessity for survival. However, industrial fishing in Galápagos was relatively limited, for the islands were remote, and fishing along the more easily accessible coastline of South America was lucrative.

In 1925, the same year that American zoologist Charles Townsend (1859–1944) produced the first study of fisheries in Galápagos, a group of Norwegians tried to establish a fishery and canning industry on Floreana, but the venture soon failed. By the 1940s, industrial fishing for tuna and sailfin grouper (bacalao; Mycteroperca olfax) began in Galápagos, and the 1960s witnessed the founding of the lucrative spiny lobster and sea cucumber industries in the islands. When GNP was created in 1959, the ocean around Galápagos was an important part of discussions, but protection of these waters from overexploitation lagged behind that of the archipelago’s terrestrial ecosystems.

In 1970, the industrial fleet of tuna fishers in Galápagos was joined by Ecuadorian boats, and five years later the first study of Galápagos coastal marine ecosystems (by Gerald M. “Jerry” Wellington) documented the high rates of endemism (20–65%) in the islands’ waters. Wellington recommended extending a protective zone around each island by two miles, as well as protecting migrating species such as whales, but his recommendations were not implemented.

In 1986, Ecuadorian president León Febres Cordero’s (1931–2008) Presidential Decree 1810-A created the 27,000-square-mile Galápagos Marine Resources Reserve, which included a no-fishing zone extending 15 nautical miles from the edges of the outer islands of the archipelago. (Cordero’s decree coincided with the 25th anniversary of the WWF.) Three years later, industrial tuna fishing was also restricted in the islands, as was the capture and marketing of sharks (at the time, many fishers were killing sea lions and using them as bait to catch sharks). Despite these protections, the Galápagos Marine Resources Reserve was largely a “paper reserve,” for there was neither a management plan nor adequate resources to enforce the laws. There was limited surveillance of the reserve, and illegal fishing flourished.

The framework for GMR was created by the 1998 “Special Law for the Conservation and Sustainable Development of the Galápagos Province.” This law expanded the protected area to 40 nautical miles from the coastline of the islands, thus protecting 51,350 square miles, an area about the size of Louisiana. (In 2019, GMR was expanded to 56,996 square miles.) It also banned industrial fishing and produced a more participatory, bottom-up style of management of the waters around Galápagos. Fishing in GMR was restricted to local fishers registered with GNPD. (In 2015, there were 1,105 such fishers, of which 468 were active.) In 2001, when Ecuador established a legal basis for GMR, the reserve became a UNESCO Galápagos World Heritage Site. In 2019, the Marine Conservation Institute designated GMR a Blue Park to recognize its excellent science-based protection and management. Although this protection has helped preserve GMR, the evolutionary biology of most marine species in GMR remains relatively unexplored.

FISHING IN GMR

Tuna. The tuna industry in Galápagos began in the 1920s, when fleets from California (and later Japan) harvested tons of yellowfin (Thunnus albacares), bigeye (T. obesus), and skipjack (Katsuwonus pelamis) tuna. Today, Ecuador’s tuna industry is based in Manta, the largest and only deepwater port in Ecuador and the “tuna capital” of the eastern Pacific. The Manta tuna industry—along with petroleum, bananas, and shrimp cultivation—is one of the four most important parts of the Ecuadorian economy. In Galápagos, local fishers catch, eat, and sell tuna. Monuments to fishers are common on inhabited islands, and the fish market in Puerto Ayora is a popular tourist attraction.

Although industrial fishing is banned throughout GMR, industrial purse seining of tuna—that is, catching schools of tuna with large nets—is common along the edge of GMR, where fishers “fish the line.” These fishers’ preferred targets include yellowfin tuna, bigeye tuna, swordfish (Xiphias gladius), and a variety of sharks. Although Manta’s tuna fishers in 1997 considered GMR a threat to the tuna industry and promised to never obey the restrictions on fishing in Galápagos, most of today’s tuna fishers support GMR as an important spawning area and nursery for their industry. More than two-thirds of the tuna caught in Galápagos is consumed in Galápagos.

Sea cucumbers. By the 1970s, sea cucumbers (e.g., Isostichopus fuscus) were being harvested commercially along the continental coast of Ecuador. When harvests began to dwindle, fishers came to Galápagos. There, as fishing for sea cucumbers became increasingly lucrative (primarily because of growing Asian markets), harvests grew. Illegal fishing camps in protected areas (especially in western Galápagos) were common and profitable, and often went undetected. Sea cucumbers are cooked before they are dried, and the fires to cook the sea cucumbers were fueled by firewood from mangroves, which house several endangered species (e.g., mangrove finch). By some estimates, in some months more than 100,000 sea cucumbers were being harvested per day.

By the early 1990s, overfishing had crashed the sea-cucumber industry, prompting a five-year moratorium on harvests. However, illegal harvests continued; for example, in 1997 alone, more than 38,000 sea cucumbers were confiscated from boats. The sea-cucumber fishery reopened in 1999, and three years later the harvest exceeded 8 million sea cucumbers. By 2006, the fishery was again closed when populations declined, and in 2007 the harvest totaled only 1.2 million sea cucumbers. GNP lacked resources to patrol the vast GMR, and there were few incentives for fishers to comply with governmental policies. Moreover, there was much ongoing resistance to GMR policies.

RESISTANCE

Fishers in Galápagos have long resisted governmental controls of fishing. For example, in 1993, fishers protested that “Darwin Station people want to keep Galápagos as their own plantation,” and the next year they killed tortoises, attacked rangers, and released goats—a destructive invasive species—on Pinta Island. (Six goats released by protesting fishers on Santiago cost $32,393 to eradicate.) Later, fishers threatened to kill conservation icon “Lonesome George,” seized offices at GNP headquarters, shot GNP rangers, clubbed dozens of sea lions to death, ransacked a GNPD official’s home, and during riots in 2004 complained that “We are the animals least taken care of on the islands” (Denkinger and Vinueza, 2014).

The formation of GMR, with relatively little input from local fishers, initially did little to calm the resistance. Local fishers and other residents staged public protests “to mourn the archipelago,” commandeered GNP offices, and kidnapped tortoises (Denkinger and Vinueza, 2014). By 2006, most residents of Galápagos accepted the restrictions on shark fishing, but continued to oppose quarantines and other restrictions on fishing. Today, although many fishers in Galápagos understand that GMR is a nursery for their industry, they continue to oppose many of GMR’s regulations and distrust studies aimed at improving the management of GMR. Most fishers in Galápagos do not like their jobs, and many wish they had other jobs (e.g., in the tourism industry). More than 90% do not want their children to become part of the fishing industry in Galápagos.

NO-TAKE ZONES

Although the ocean surrounding Galápagos has been protected since 1998, most of the area in GMR has allowed artisanal fishing, in which local fishers can harvest more than 50 different species. However, even these artisanal restrictions were insufficient to protect some species. Consequently, Ecuadorian president Rafael Correa in 2016 signed into law the Darwin and Wolf Marine Sanctuary, which expanded GMR by more than 17,700 square miles and made waters around Darwin and Wolf Islands (i.e., all of GMR north of 0.7oN) in northern Galápagos “no-take” zones; tourism and scientific study are allowed, but all fishing (even artisanal) is banned. The Darwin and Wolf Marine Sanctuary, which houses the highest abundance of sharks in the world (as many as 34 species live or migrate through the sanctuary), now has one of the highest levels of protection in the world. The new law also created 21 smaller “no-take” zones throughout Galápagos, including along western and eastern Fernandina, parts of western Isabela, and the waters between Santa Cruz and Santiago Islands. About one-third of GMR is now a “no-take” zone.

THREATS TO GMR

Invasive species. The first invasive species that was reported in what is now GMR was the scissor date mussel (Leiosolenus aristatus), which was collected in 1898. (Today, this mussel is piercing corals in Galápagos.) Only seven years later, another invader appeared, the maritime earwig (Anisolabis maritima). Since then, a variety of other invasive marine species have arrived, almost all on or aboard boats, which carry invasive species throughout the world’s oceans.

There are now at least 53 invasive species in GMR, 91% of which were first reported in 2019. These invaders are mostly ascidiaceans, marine worms, and bryozoans, many of which were found on docks, pilings, and mangrove roots. Among the invaders is the soft-bodied Amathia verticillate, a bryozoan that kills seagrass and fouls fishing lines. Although discovered recently, these invasive species have probably been arriving in Galápagos for centuries on boats from around the world; for example, before HMS Beagle arrived in Galápagos in 1835, it had stopped at 15 sites in the Atlantic and Pacific Oceans, including Brazil, Argentina, Chile, Uruguay, Peru, and the Canary Islands (Appendix 2). However, despite the damage that can be inflicted by invasive species, there are relatively few regulations to prevent the movement of marine organisms on boats. Only about 60% of cargo ships are inspected before departing for Galápagos. Luxury boats are inspected, but sailboats are not.

Overfishing and illegal fishing. Overfishing and illegal fishing persist in GMR. For example, grouper and lobster are overharvested, and the legal sea-cucumber industry remains unprofitable. Moreover, although GNPD does a better job of policing GMR now than in the past, illegal fishing persists because of its high profitability, which is driven primarily by Asian markets that produce a “gold rush” response by fishers trying to cash in on the high demand (e.g., a bowl of shark fin soup, or fukahire, often sells for more than $100 in China). Between 1998 and 2006, more than 22,000 shark carcasses were seized in GMR. In 2011, P/P Fer Mary I was caught with 379 sharks in its hold, and in 2017, the Chinese ship Fu Yuan Leng 999 and its 20 crewmen were caught northeast of San Cristóbal carrying 300 tons of fish. Among these illegally harvested fish were more than 6,200 sharks, including juveniles and endangered species. (In Galápagos, sharks are a primary attraction for dive tourists.) Many other boats carrying illegally harvested fish have presumably gone undetected.

See also: Part I: Invasive Species; Part II: Casa Matriz; Fish; Galápagos National Park; Sharks and Rays
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Galápagos National Park

Galápagos National Park (GNP) was created on July 4, 1959, when Ecuador’s president Camilo Ponce Enríquez (1912–1976) signed Decree No. N-17 setting aside all of the then-uninhabited land on Santa Cruz, San Cristóbal, Baltra, Floreana, and Isabela Islands for protection. The creation of GNP, which marked the centennial of the publication of Charles Darwin’s On the Origin of Species (1859), also coincided with the closing of all of the remaining penal colonies in Galápagos. GNP was Ecuador’s first national park.

The development of GNP (i.e., the protected areas of Galápagos) began slowly. GNP is administered and managed by the Galápagos National Park Directorate (GNPD), which began operations in 1968 with the appointment of Ecuadorians José Villa and Juan Black as the park’s first wardens. Villa and Black shared an office in the CDRS (est. 1964) east of Puerto Ayora along the shore of Academy Bay. Although Ecuador was beginning to realize the economic value of Galápagos, GNPD had only one boat to patrol the park, which was then about the size of Pennsylvania.

The boundaries of GNP were formally defined in 1969 (by Ecuador’s Ministerial Accord 690A), and by 1971 the GNPD had expanded to two officers and six rangers. GNPD’s first superintendent, Ecuadorian Jaime Torres, began work in 1972 in the newly constructed GNPD office buildings; a year later, there were 18 people working for GNPD. In 1975, the GNPD approved its first management plan, which included 40 rangers, extended the park’s boundaries to 12 miles outside the islands, and suggested a maximum of 8,800 tourists per year. Today, more than 270,000 tourists visit Galápagos each year.

In 1978, GNP was among the first group of UNESCO World Heritage Sites. However, the leadership of GNPD was often transient and unstable. For example, between 2003 and 2006, there were 12 directors of GNP. Raquel Molina, the first woman to direct the organization, was appointed in 2008; she later became the first director in five years to remain in office for more than a calendar year.

Today, GNPD works with the local residents and others to conserve the islands. This involves balancing the interests of a variety of stakeholders, including Galápagos residents, tourists, politicians, conservation organizations, and businesses. GNPD oversees field stations, a fleet of patrol boats, community centers, and more than 300 employees. It also manages a multi-site inspection and quarantine operation as it regulates visitation into and out of Galápagos, as well as to and from GNP’s 176 GNP Visitor Sites (91 of which are Marine, and 85 of which are Terrestrial). Not surprisingly, these varied interests have often been at odds, and in some cases, have produced conflicts. For example, GNPD warden Julio Lopez was shot when he confronted illegal fishermen on western Isabela in 1997, and superintendent Molina was also assaulted when she confronted illegal activities.

GNPD, often working with CDRS, has had a profound impact on Galápagos. For example, GNPD’s captive breeding programs have reared and returned tortoises, land iguanas, and mangrove finches to several islands; other initiatives have killed more than 18,000 pigs on Santiago; killed more than 200,000 goats on Santiago, Isabela, and Pinta; and fought invasive species such as blackberry, quinine, and Philornis downsi. Most of the money for these and other projects comes from Ecuador’s national government; smaller amounts also come from donations and park fees that are collected from everyone who visits Galápagos. These fees, which provide about one-third of GNPD’s funds, are 40% of foreign visitors’ fee of $100, and Ecuadorian residents’ fee of $6, to enter Galápagos.

Today, the headquarters of GNPD are east of Puerto Ayora along the northeast coast of Academy Bay on Santa Cruz Island. GNPD wardens are honored by a statue near the entrance to the CDRS showing a ranger holding a GPS. In the nearby GNPD offices, a plaque installed by park wardens commemorates their colleagues who died before 1999:

We do not regret having lost them. We thank God that they shared our work. In memory of our fellow park wardens—Juan Black, Luis Gil, Alberto Mosquera, Arnaldo Tupiza, Fabricio Valverde. Galápagos 22 April 1999 Earth Day

The Song of the Park Warden also honors the work of GNPD wardens:

We are the brave park rangers that serve conservation.

We are all over Galápagos acting decisively.

Our challenge is to protect the species in danger of extinction.

Neither the warning bullets of greed nor ambition will impede our mission.

GNP includes more than 230 islands, islets, and rocks having a land area of 3,093 square miles, and a marine reserve covering more than 56,000 square miles. GNP’s symbol includes a giant tortoise (the symbol of the terrestrial part of the park) and a hammerhead shark (the symbol of the GMR).

See also: Part I: Invasive Species; Tourism; Part II: Bowman, Robert I.; Eibl-Eibesfeldt, Irenäus; International Union for Conservation of Nature and Natural Resources; Lonesome George; UNESCO World Heritage Site

Further Reading

Dirección del Parque Nacional Galápagos. 2019. National Park. Retrieved July 30, 2019, at http://www.galapagos.gob.ec/en/national-park/

Moore, Randy and Roslyn Cameron. 2019. Galápagos Revealed: Finding the Places That Most People Miss. Fairfax, VA: Galápagos Conservancy.


 

Galápagos Penguin

When most people see photographs of penguins in the wild, they expect to see vast amounts of polar ice and little, if any, vegetation. Imagine, then, how incongruous penguins look in Galápagos, where they are surrounded by lava, sand, iguanas, and desert cacti. Such views of penguins are common in Galápagos.

The Galápagos penguin (Spheniscus mendiculus), which is endemic to Galápagos, is the only penguin that lives north of the equator. More than 80% of Galápagos penguins live on Fernandina and western Isabela, with smaller populations on Floreana, Santiago, and Bartolomé. The nearest penguins outside of Galápagos are the Humboldt penguins on the coast of Peru. Humboldt penguins live in burrows, but Galápagos penguins—whose environments consist of lava instead of soft soil—live in crevices, caves, and lava tunnels. The highest breeding density of Galápagos penguins is at the rocky Mariela Islands, which are just outside of Isabela’s Elizabeth Bay.

Male Galápagos penguins are larger than females, but otherwise the two genders appear similar. Adult Galápagos penguins are about 19 inches long and weigh 5.5 pounds; this makes them the second-smallest species of penguin on Earth. (The smallest species is the little penguin, Eudyptula minor, which lives on the coasts of southern Australia and New Zealand; these penguins are only about 13 inches high and weigh 3.3 pounds.) Galápagos penguins have a black head accentuated by a white border extending behind their eyes (around their chin and under their throat), two black bands across their chest, blackish-gray upperparts, and white underparts. Juveniles have a wholly dark head and lack breast bands.

Galápagos penguins forage during the day on cold-water shoals of fish such as anchovies, sardines, and mullet. When food is abundant, Galápagos penguins forage within a few miles of their nests, to which they return at night. Although they are awkward and clumsy on land, they can swim as fast as 20 miles per hour.

Heat is an enemy of Galápagos penguins. To avoid the sun and heat, they nest under ledges and in caves and deep crevices. To stay cool, they go into the water, seek shade, pant, extend their flippers to radiate body heat, and shade their feet (which have high blood flow and little insulation).

The cold, nutrient-rich Humboldt and Cromwell currents that bathe Galápagos explain the occurrence of penguins in the equatorial archipelago. These currents keep water temperatures ideal for the algal growth that supports an enormous food web—starting with the algae consumed by zooplankton, after which the zooplankton are eaten by fish, and then the fish are eaten by penguins. During productive years when fish are large and abundant, a pair of penguins can raise up to three separate clutches of chicks. However, if surface temperatures exceed about 77oF, such as during an El Niño, algal growth slows and there is not enough food to support the penguins. In these conditions, they do not reproduce and, if the famine continues, starve. For example, the El Niño of 1982–83 killed more than 70% of the penguins in Galápagos. This is also why penguins are not found in parts of Galápagos having warmer water (e.g., Española).

Galápagos penguins, which mate for life, live and breed year-round within 160 feet of shore. Females lay one to two eggs in shaded caves and crevices, where both parents incubate the eggs for 35–40 days. One parent is always with the eggs and young chicks, while the other is out feeding for several days at a time. Hatchlings, which grow their brown plumage by 30 days, fledge after eight to nine weeks.

The reproductive success of Galápagos penguins varies dramatically, depending on environmental conditions. For example, surveys reported that in 2016, there were virtually no juveniles, but in 2017, 45% of the penguins in Galápagos were juveniles. In 2018, the number of juveniles ranged from 31 to 60%, but fell to only 16% in early 2019. If there is not enough food, Galápagos penguins often abandon their nests and young.

THREATS TO GALÁPAGOS PENGUINS

On land, small Galápagos penguins are preyed on by Galápagos hawks, short-eared owls, rats, and snakes. In water, the penguins are attacked by sharks, sea lions, and fur sea lions.

A variety of human-driven disturbances also threaten Galápagos penguins. Climate change has been linked with more frequent El Niños, during which surface-water temperatures in Galápagos rise, ocean productivity slows, and schools of fish (i.e., penguins’ food) become smaller and less abundant. These changes stop reproduction of Galápagos penguins and, if conditions remain severe, starve them to death.

Galápagos penguins are also killed by fishers, both as unintended harvests (i.e., “bycatch” that drowns the penguins after they are caught by accident in nets) and by fishers harvesting too much of the penguins’ food. This forces penguins to forage farther for scarce amounts of food, resulting in reduced rates of reproduction.

Diseases also threaten Galápagos penguins. For example, in 2010, scientists reported finding antibodies for Toxoplasma gondii—a protozoan parasite that cannot exist without cats (its definitive host)—in penguins’ blood. These same cats, along with feral dogs, kill penguins where they co-occur, such as along southern Isabela (e.g., at Puerto Villamil). As if that weren’t enough, Galápagos penguins are threatened by other parasites. For example, when the mosquito Culex quinquefasciatus was introduced in Galápagos in the 1980s, it brought a mosquito-transmitted parasite, Plasmodium. To help combat these threats, researchers built 120 nests for Galápagos penguins in 2010 at Fernandina, Bartolomé, and off the coast of Isabela. Penguins have used these nests. For example, at the Mariela Islands, these nests account for more than 40% of the area’s breeding.

Galápagos penguins are the rarest penguins in the world; there are fewer than 1,000 breeding pairs. IUCN classifies them as Endangered because of the bird’s small, localized population.

See also: Part I: Climate, Currents, and Weather
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Galápagos Tomato

There are 13 species of tomatoes worldwide, only four of which are considered edible. The most popular of these edible species is Solanum lycopersicum. (Solanum, which also includes the potato, eggplant, and nightshades, is among the most diverse and species-rich genera of flowering plants.) Of the remaining three edible species of tomatoes, two are endemic to Galápagos: S. cheesmaniae and S. galapagense. (Charles Darwin collected both of these species during his visit to Galápagos in 1835.) This means that the endemic species of Galápagos tomatoes comprise half of the edible species of tomato in the world.

Both endemic species of Galápagos tomatoes are small, annual, wild bushes that produce small, edible fruit. These plants have small, ruffled leaves; hairy stems; yellow mostly self-pollinating flowers; and cherry-sized, yellowish-orange fruits that ripen in 50–60 days. Galápagos tomato plants grow 3–5 feet high, often in harsh environments such as on exposed lava and along salty shorelines. Endemic Galápagos tomatoes have smaller seeds than do cultivated species.

Galápagos tomatoes diverged from a common ancestor about a million years ago. This ancestor probably came from the western slopes of the Central Andes, which is the center of biodiversity of tomatoes. Once isolated from the mainland, the endemic species evolved their own adaptive traits. Galápagos tomatoes were first collected in 1779 by surgeon-naturalist Archibald Menzies for the Royal Botanic Gardens in the United Kingdom, and were first described in 1847 by Joseph Hooker (from plants collected by Darwin in 1835). Introduced tomatoes came to Galápagos with settlers in the 20th century.

Galápagos tomatoes are favorite foods of tortoises and several land birds, which disperse and fertilize the seeds. Indeed, seed germination increases after the seeds pass through the digestive tracts of tortoises, mockingbirds, and land iguanas. At sites in Galápagos such as El Chato and Sombrero Chino, endemic tomato plants are threatened by introduced species, including two domesticated species of tomatoes that have escaped from gardens: S. lycopersicum and S. pimpinellifolium.

S. lycopersicum is the most commonly cultivated tomato around the world. In Galápagos, it grows on four islands: Santa Cruz, San Cristóbal, Isabela, and Floreana, all of which are inhabited by people.

S. pimpinellifolium is grown occasionally as a home garden plant in Galápagos. It is feral on Santa Cruz, including at El Chato and along the Baltra Highway at Mina Roja (a gravel mine) and Basura (a trash dump).

Unlike endemic Galápagos tomatoes, whose fruits are yellowish-orange, invasive species’ fruits are red.

Endemic Galápagos tomatoes hybridize in the wild with cultivated tomatoes; this is why many of the tomato plants along Baltra Highway are hybrids of S. cheesmaniae and S. pimpinellifolium. The rapid hybridization of endemic Galápagos tomatoes with cultivated varieties has enabled tomato growers to breed several desirable traits into commercial tomatoes. For example, because the fruit of S. cheesmaniae have an unusual “jointless” attachment to plants, breeders have developed varieties that can be harvested mechanically. Similarly, the high tolerance of S. galapagense to salt has enabled breeders to develop varieties that can grow in salty soil. Breeders continue to use Galápagos tomatoes to confer these and other traits into other varieties of tomatoes that are part of our everyday diets. However, hybridization in the wild can also transfer adaptations to introduced species, thereby threatening the endemic species.

Like many plants in Galápagos, the islands’ endemic tomato plants are self-pollinated. This explains why clusters of plants in the wild are remarkably homogenous. Although their fruits are tasty, Galápagos tomatoes are not grown commercially in Galápagos. However, seeds of Galápagos tomatoes are sold online and in some specialty stores.

Visitors often see Galápagos tomato plants on San Cristóbal, Santa Cruz, and Isabela. Although Galápagos tomatoes grow on at least 19 islands and islets, both species coexist only on Fernandina and Isabela (e.g., at El Lagoon de Manzanilla). Among the world’s experts regarding Galápagos tomatoes is Sarah Darwin Vogel (b. 1964), a great-great-granddaughter of Charles Darwin.

See also: Part I: Plants and Vegetative Zones Part II: Colonization by Plants and Animals
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Geckos

Geckos are small, mostly nocturnal lizards that live in tropical climates worldwide. They range in length from 0.6 to 12 inches long (including the tail) and often lose their tails when escaping predators. Geckos have vertical pupils and cannot blink, but they can lick their eyes to keep them clean. Geckos have specialized toe-pads that enable the lizards to climb vertical walls and, in some instances, across ceilings. There are more than 1,400 species of geckos worldwide, making them the most species-rich group of lizards.

Galápagos houses several endemic species of geckos, all of which belong to the genus Phyllodactylus (from the Greek words phyllon, meaning “leaf,” and daktylos, meaning “finger,” for their broad, green fingers). Their specific epithets refer to a variety of topics (e.g., P. baurii honors Georg Baur, a vertebrate paleontologist who worked in Galápagos, and P. duncanensis lives only on Pinzón, which was formerly called Duncan Island). They frequent a variety of habitats, and most are active just after sunset. Geckos are opportunistic hunters (primarily of insects) and some species are parthenocarpic, meaning that populations consists only of females that can reproduce without males. Males of some species attract females and protect their territories by calling and wiggling their tails. Female geckos lay clutches of one or two eggs under rocks; depending on the species, the eggs hatch 45–103 days later. In Galápagos, geckos are eaten by birds, cats, snakes, and other animals.

Galápagos geckos are unique among terrestrial animals in Galápagos in that today’s diverse populations are the result of three independent colonization events (presumably by rafting from South America) that date to more than 13 million years ago. (Most land animals in Galápagos have resulted from one colonization event, and lava lizards from two.) Classification schemes for Galápagos geckos are based primarily on coloration patterns and other anatomical differences (e.g., pointed tubercles on the tail).

Española Leaf-Toed Gecko (P. gorii)

These geckos are about 3.3 inches long and live only on Española and two nearby islets (Osborn and Gardner). Because they are nocturnal, and because tourists visit Española only during the day, Española leaf-toed geckos are seldom seen by tourists. There are no invasive mammals on Española, so IUCN classifies Española leaf-toed geckos as Near Threatened.

Wolf Leaf-Toed Gecko (P. gilberti)

These geckos, which are also referred to as Gilbert’s leaf-toed gecko, are about 4.3 inches long. Because they live only on Darwin and Wolf in northern Galápagos, they are inaccessible to tourists. (On Wolf, they live only on the island’s plateau.) IUCN classifies Wolf leaf-toed geckos as Vulnerable because they live only on these two small islands.

Santa Fé Leaf-Toed Gecko (P. barringtonensis)

These geckos range from 2.9 to 3.4 inches long and live only on Santa Fé. They are seldom seen because they are nocturnal and Santa Fé is not inhabited. They are eaten by owls, lava lizards, and snakes, and are classified by IUCN as Least Concern.

Galápagos Leaf-Toed Gecko (P. galapagensis)

These geckos are about 3.5 inches long and are abundant on Baltra, North Seymour, and nearby islets (e.g., Guy Fawkes, North and South Plaza, Caamaño, Daphne Major), including in towns such as Puerto Ayora. IUCN classifies Galápagos leaf-toed geckos as Near Threatened because they are being displaced by introduced geckos in urban areas.

Pinzón Leaf-Toed Gecko (P. duncanensis)

These geckos, which are found only on Pinzón, are 3.0 to 3.7 inches long. After black rats were eliminated from Pinzón in 2012, these geckos began to thrive and now face no imminent threats of extinction. IUCN classifies Pinzón leaf-toed geckos as Vulnerable because they live only on a small island, making them susceptible to random events. Tourists will not see these geckos because Pinzón is off-limits to tourists.

San Cristóbal Leaf-Toed Gecko (P. leei)

These geckos range in length from 3.0 to 3.3 inches, and are one of six (two native and four introduced) geckos on San Cristóbal. An excellent place to see these geckos is at the outskirts of Puerto Baquerizo Moreno near sunset, as well as on walls of homes. San Cristóbal leaf-toed geckos, which are classified as Near Threatened by UICN, are being displaced by introduced geckos.

Darwin’s Leaf-Toed Gecko (P. darwini)

These geckos are one of several species of geckos living on San Cristóbal, where they range in length from 4.7 (male) to 7.1 inches (female). They are being displaced by introduced species of geckos. The best place to see Darwin’s leaf-toed gecko is at the outskirts of Puerto Baquerizo Moreno just after sunset. IUCN classifies these geckos as Near Threatened.

Floreana Leaf-Toed Gecko (P. baurii)

These geckos live only on Floreana and three nearby islets: Champion, Gardner, and Enderby. Floreana leaf-toed geckos are about 3.3 inches long and are eaten by snakes. The best place to see these geckos is in Puerto Velasco Ibarra just after sunset. IUCN classifies Floreana leaf-toed geckos as Near Threatened.

INTRODUCED GECKOS

Galápagos also houses several species of introduced geckos. Among these are the house geckos, both species of which live in and near homes and hotels: the common house gecko (Hemidactylus frenatus) and mourning gecko (Lepidodactylus lugubris). These geckos, which are 4.3–5.1 inches long, thrive in human-modified environments and are displacing native species. They are common on walls and ceilings, where they are attracted to artificial light.

Another introduced gecko in Galápagos is the coastal leaf-toed gecko (P. reissii). These geckos, which are about 6.7 inches long, are the largest geckos in Galápagos. They arrived in Puerto Ayora in 1979 and now live in dry shrublands, forests, and towns on all the inhabited islands. The best place to see coastal leaf-toed geckos is near electric lights in any village in Galápagos near sunset. IUCN classifies these geckos as Least Concern.

Shieldhead geckos (Gonatodes caudiscutatus) are about 3.7 inches long and, unlike most other geckos in Galápagos, are diurnal (i.e., they are most active during the day). Males have bright yellow to orange heads, but females are brown and lack yellow head-coloration. Shieldhead geckos are common in towns in Galápagos, especially in and around buildings in El Progreso. IUCN classifies these geckos as Least Concern.

See also: Part II: Baur, Georg; Towns
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Gould, John and Elizabeth

John Gould (1804–1881) was a British ornithologist and bird artist who became famous for producing large folios about birds. Gould helped Charles Darwin understand the finches and mockingbirds from Galápagos and, in the process, conceive of evolution by natural selection.

Gould was born on September 14, 1804, in the seaside village of Lyme (now Lyme Regis, the home of famed fossil hunter Mary Anning [1799–1847]) in England. He learned taxidermy at Windsor Castle, where his father was a foreman in the Royal Gardens. When he was 23, Gould moved to London, where he worked as a taxidermist. (He lived for more than 25 years on Broad [now Broadwick] Street, near the pump that was the source of the cholera epidemic in 1854 that eventually killed 616 people in London. Gould’s family was not affected.) In London, taxidermist Charles Coxen introduced John to his sister, Elizabeth Coxen (1804–1841), and in 1829, John and Elizabeth married. Elizabeth, a British artist and illustrator who learned the new printing technology of lithography from artist and poet Edward Lear (1812–1888), admired her husband’s ability to collect birds.

By 1830, John was the first Curator and Preserver at the Museum of the Zoological Society of London. There, he met many scientists and was often among the first people to see new collections. In 1830, one of these new collections—the first bird skins from the Himalayas—arrived at the museum, which Gould illustrated (with text by Nicholas Aylward Vigors) in his first folio: A Century of Birds from the Himalaya Mountains (1830–1832). In this book, John briefly acknowledged Elizabeth’s ability to draw birds, and each plate included a small artist’s-credit (but no signature) stating “Drawn from Nature & on Stone by E Gould.” Although Elizabeth was the book’s sole artist who lithographed the book’s 80 plates, her name is not on the book’s title page. However, Vigors was so impressed with Elizabeth that, in 1831, he named a colorful sunbird (Aethopyga gouldiae, commonly known as Mrs. Gould’s sunbird) in her honor.

John Gould followed this with his five-volume Birds of Europe (1832–1837), in which he acknowledged Elizabeth for drawing and lithography, but credits himself for the books’ sketches and designs. The books’ 448 plates were inscribed “Drawn from Life & on Stone by J & E Gould.” John and Elizabeth then sailed to Australia, where they lived for two years. This period produced John’s successful, comprehensive, seven-volume The Birds of Australia (1840–1848), which is the work that established him as a master of ornithological books. (One of Gould’s collectors in Australia, John Gilbert, was later killed by Aborigines while exploring the region near the Gulf of Carpentaria.) Elizabeth prepared the books’ 681 color plates, but received no credit.

Although John could draw, Elizabeth was a better artist, and John benefitted greatly from his wife’s many important (and often unrecognized) contributions. However, their collaboration was short-lived. After returning to England on August 18, 1840, the 37-year-old Elizabeth died a year later (on August 15, 1841) of puerperal fever soon after giving birth to their eighth child, Sarah Elizabeth. John memorialized his wife by naming a colorful finch (Chloebia gouldiae, also known as the Gouldian finch) in her honor. After his wife’s death, most of Gould’s rough sketches were lithographed by other artists, including Joseph Wolf, William Matthew Hart, and Edward Lear, who signed over the copyrights to his lithographs to Gould when he encountered financial trouble. It is these artists and Gould’s wife, Elizabeth, not John Gould, who created the lithographic plates that made John Gould famous.

When Charles Darwin returned from his voyage aboard HMS Beagle, it was customary for scientific collections to be given to the British Museum. However, thanks to a special dispensation from the government (based on Darwin being a paying member of the Beagle’s crew), Darwin was allowed to choose the public institution that examined his collection. On January 4, 1837, he gave the Beagle’s official collection of 31 finches (and other birds and 80 mammals) to the Zoological Society of London for study. (Darwin did not become a full fellow of that society until 1839.) There, they were examined by John Gould, who reported on January 10 (i.e., at the next meeting of the Zoological Society) that the birds that Darwin thought were blackbirds, grosbeaks, and finches were “a series of ground Finches which are so peculiar [as to form] an entirely new group, containing 14 species, and appearing to be strictly confined to the Galápagos Islands” (Gould, 1837; Weiner, 1994). (Gould exhibited most of Darwin’s bird collection at the meetings of the Zoological Society in January and February 1837.) Gould’s findings, which included the birds now known as “Darwin’s finches,” were reported in local newspapers as having peculiar bills “presenting several distinct modifications of form” (Frith, 2016).

Although the finches collected by Darwin and others in Galápagos became famous, they comprised only about 7% of the 468 complete bird skins (representing 180 bird species or groups and topics) collected during the Beagle’s voyage. When the Zoological Society Museum closed in 1855, most of Darwin’s birds went to Gould; the rest went to the British Museum of Natural History, other institutions, and private collectors.

In March 1837, just five months after returning to England on HMS Beagle, Darwin met with Gould. At that meeting, Darwin learned that 25 of the 26 species of land birds from Galápagos were new to science and unique to those islands. Moreover, the “wren” that Darwin collected in Galápagos was another finch, and the mockingbirds from Galápagos comprised three separate species (instead of varieties) related to birds on the South American mainland. Darwin attended a lecture on March 14 at which Gould announced that he had named a small southern rhea (that Darwin had rescued from a Christmas dinner) in Darwin’s honor, “Darwin’s rhea” (Rhea pennata).

Darwin was surprised by Gould’s controversial conclusions, which were questioned by several ornithologists. To Darwin, these results connected speciation with location, thereby breaking the immutability of species and suggesting a way to explain the similarities among different species on different islands. This was especially true for Darwin’s mockingbirds, which Gould said were new species endemic to Galápagos, adding that if they were not viewed as separate species, then “the experience of all the best ornithologists must be given up” (Frith, 2016).

Around March 15, just a few days after meeting with Gould, Darwin wrote his first evolutionary ideas in his “Red Notebook.” Gould’s taxonomic conclusions were important in Darwin’s formulation of evolution by natural selection, and he is referenced in Darwin’s On the Origin of Species (1859). In subsequent years, Gould—who described almost all of the Beagle’s collection of birds, not just its finches and mockingbirds—did little to highlight his role in Darwin’s thinking.

Gould, who became known as “the bird man,” accepted a commission to illustrate the birds that Darwin and others collected while aboard the Beagle. On May 16, 1838, before completing the work, John, Elizabeth, and their eldest son (Henry) left for Australia for two years. (The remainder of the books’ text was provided by George Robert Gray of the British Museum.) Elizabeth used her husband’s sketches to lithograph each of the 50 color plates of Darwin’s birds, which appeared in Part 3 of the five-part The Zoology of the Voyage of the Beagle, Under the Command of Captain Robert FitzRoy, R. N., during the Years 1832 to 1836 (1841). Elizabeth’s lithographs included the common cactus finch (today’s Geospiza scandens), the large tree finch (Camarhynchus psittacula), and the large ground finch (G. magnirostris), as well as Tangra darwinii, which is now known as the blue and yellow tanager (Thraupis bonariensis darwinii). The Zoology of the Voyage of the Beagle was the only volume exclusively illustrated by the Goulds as a couple.

John Gould’s taxonomic judgments ultimately helped Darwin view finches as a single radiation of closely related species throughout Galápagos. (In this sense, the story underlying finches in Galápagos resembled that of mockingbirds.) Although The Zoology of the Voyage of the Beagle provided some of the foundation for Darwin’s subsequent theory of evolution by natural selection, John Gould did not publicly endorse Darwin’s ideas. Moreover, although Darwin briefly commended Elizabeth in the book’s “Advertisement,” her name does not appear on the books’ title page, main text, or any of the 50 famous lithographs. (The book was written by Darwin and John Gould, but the title pages attribute the entire work to Gould, and the editing and supervision to Darwin.) Today, Elizabeth is seldom acknowledged, despite her direct involvement with some of the most historically important images of birds ever produced.

After Elizabeth’s death, John became interested in hummingbirds. He began working on a five-volume monograph about them in 1849, and in 1851 displayed his collection of the birds at the Great Exhibition, which was attended by Queen Victoria, Prince Albert, and 80,000 other people. Gould did not see his first live hummingbird (a ruby-throated hummingbird) until he visited Philadelphia, Pennsylvania, in 1857.

Throughout his life, John Gould identified many new species, but he remains best known for his more than 40 folios containing nearly 3,000 color plates. However, he produced few (if any) of the plates that made him famous. Instead, his famous lithographs were produced by his wife and other artists with whom he worked. One of those artists, Edward Lear, later claimed that Gould owed everything to him and Gould’s wife. Gould, who was described as “the greatest figure in bird illustration after [John James] Audubon” (Tree, 2004), died at age 76 on February 3, 1881, and is buried in London’s Kensal Green Cemetery. The names of many birds honor Gould. In 1976, the Australia Post issued a stamp with Gould’s portrait, and in 2009 issued a series of stamps featuring Gould’s Birds of Australia. Australia’s environmental-based Gould League (established 1909) is named after Gould.

See also: Part I: Darwin’s Finches; Part II: Lack, David
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Governance: Galápagos Governing Council

Galápagos, which is one of the 24 provinces of Ecuador, is managed by the Organic Law for the Special Regimen for the Conservation and Sustainable Development of Galápagos, which is commonly known as the Special Law for Galápagos. This landmark law, which was passed in 1998, slowed migration to Galápagos by restricting the migration of people (even Ecuadorians) between the mainland and the islands. It also defined who could work and live freely in Galápagos.


Sovereignty

On May 4, 1493, Pope Alexander VI issued papal bull Inter caetera, which gave Spain all of the land (known and unknown) in the Pacific. Alexander’s decree called for the subjugation of non-Christian nations, but Spain—having no interest in the seemingly worthless, uninhabited islands—never officially claimed Galápagos. Ecuador became a sovereign state (from Gran Colombia) in 1830, and two years later claimed Galápagos. No country objected to Ecuador’s claim. Spain officially transferred the sovereignty of Galápagos to Ecuador in 1840 with the Treaty of Peace and Friendship between Spain and Ecuador. In February 1883, President Chester Arthur presented a report to the U.S. Senate suggesting that Ecuador’s claim to Galápagos was not valid, but the issue was soon dropped. Today, Galápagos remains an important part of Ecuador.



Under the auspices of the Special Law, the governance of Galápagos was delegated to more than 50 central organizations and 9 local agencies, many of which worked independently and with little, if any, coordination. GNPD began work in 1968 and governed all of the islands’ protected areas. Another regional planning agency, Galápagos National Institute (INGALA), was created in 1980 to manage the inhabited and non-park areas. For several years, these and other agencies managed the challenges facing Galápagos. However, by the 1990s, this system of governance produced conflicts, misunderstandings, and an unwieldy bureaucracy that was not effectively addressing the islands’ many emerging social and political concerns. Conditions grew progressively worse, and in 2007 the islands’ complex, confusing governance system, inadequate regional planning, unsustainable growth of tourism, and need for more transparency and accountability—among other problems—prompted UNESCO to place Galápagos on its list of World Heritage Sites in Danger.

In 2008, a group of government institutions called the Galápagos Governing Council began streamlining and integrating regulations regarding private property and GNP. By 2013, the Galápagos Governing Council was implementing a management plan that focused on long-term ecological, social, and economic sustainability. A key to this collaborative plan was decentralized management that recognized people as part of the Galápagos ecosystem. Today, that work continues as the Galápagos Governing Council tries to improve the efficiency of governmental work, ensure that work and resources are not duplicated, and work with a variety of agencies—including GNPD, the Galápagos Biosecurity Agency, and the municipalities of San Cristóbal, Isabela, and Santa Cruz—toward a common goal. The parish of Floreana elects a president who is part of the San Cristóbal municipality.

The Governing Council of Galápagos is headed by a governor who is appointed by the President of Ecuador. The governor works closely with the elected mayors and city councils of each municipality. Their activities range from the issuance of Transit Control Cards to monitor visitors’ time in Galápagos, to approving or rejecting infrastructure projects (e.g., proposals for hotels, golf courses), and bans in 2018 on noise-producing fireworks and single-use plastics (e.g., straws, plastic bags, nonreturnable beverage containers) in the islands. These fireworks often frightened animals, and plastics account for 25% of the coastal and marine debris in Galápagos.

See also: Part II: Biosecurity; Galápagos National Park; Special Law of 1998
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Hawai‘i: Comparisons with Galápagos

The geology of Galápagos is often compared to another popular archipelago: Hawai‘i. These archipelagos, which are 7,851 miles apart, consist of volcanic, oceanic islands that originated as mantle hotspots. Although neither has ever been attached to a continent, they are significantly different. For example, Hawai‘i was colonized as early as 400 CE, but Galápagos was not inhabited until the 1830s. Not surprisingly, this has produced more extinction of endemic species in Hawai‘i. Although more than 90% of the endemic species in Galápagos continue to live on the islands, more than 75% of Hawai‘i’s endemic land birds are extinct.

Hawai‘i Compared to Galápagos




	
	
	Hawai‘i


	
	Galápagos





	Tectonic setting

	
	
	
	



	Hotspot

	
	Hawai‘ian hotspot

	
	Galápagos hotspot




	Plate and position

	
	Middle of Pacific Plate

	
	At western edge of Nazca Plate




	Size of plate, square miles

	
	4,107 x106

	
	93.6 × 106




	Movement of plate, inches per year

	
	2, to the northwest

	
	1.5, to the east




	Age of underlying plate, millions of years

	
	~95 (older, thicker)

	
	~10 (younger, thinner)




	Position on plate

	
	middle of Pacific Plate

	
	edge of Nazca Plate




	Material ascending in mantle plume, cubic miles yr-1

	
	0.03–0.06

	
	0.02–0.05




	Land area, square miles

	
	6,425

	
	3,093




	Largest island

	
	Hawai‘i (4,017 square miles)

	
	Isabela (1,792 square miles)




	
	
	(59% of archipelago’s land)

	
	(63% of archipelago’s land)




	 

	
	
	
	



	
Volcanoes

	
	
	
	



	
Profile

	
	
“overturned saucer plate” with gentle slopes

	
	
“overturned soup bowl” having gentle outer and upper slopes, but steeper middle slopes




	
	
	
	
	



	Maximum volume, cubic miles

	
	19,913

	
	141




	Calderas

	
	shallow (~330 feet)

	
	some shallow, some up to ~3,300 feet (Fernandina)




	Largest

	
	9,842 × 16,404 feet (Mauna Loa)

	
	29,528 × 36,089 feet (Sierra Negra)




	Tallest

	
	Mauna Kea (13,803 feet; dormant)

	
	Wolf (5,598 feet; active)




	Tallest active volcano

	
	Mauna Loa (13,803 feet)

	
	Wolf (5,610 feet)




	Most active

	
	Kilauea

	
	Fernandina




	 

	
	
	
	



	
Eruptions

	
	
	
	



	Number of active volcanoes

	
	4 (since 1800) (Kilauea, Mauna Loa, Hualalai, Lo’ihi)

	
	9 (Fernandina, Cerro Azul, Sierra Negra, Alcedo, Darwin, Wolf, Santiago, Marchena, Pinta)




	Number of eruptions in past 200 years

	
	~60

	
	>90




	Length of eruptions

	
	hours to decades (e.g., Kilauea has been erupting for more than 20 years)

	
	hours to months




	Distance to closest continent, miles

	
	497

	
	563




	Number of islands, islets, reefs, and shoals

	
	~126

	
	~124




	Human population

	
	1,428,000

	
	28,000






Volcanoes in Hawai‘i are larger than those in Galápagos. The magma output of Hawai‘i’s largest volcano (Mauna Loa) exceeds that of all volcanoes in Galápagos combined.

See also: Part I: Geology, Volcanoes, and Lava
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Hitler in Galápagos?

In 1937, Elmer (Ainslie) and Frances Conway moved to Galápagos. For the first six months of their stay, they lived on Santiago, but they were then moved by the Ecuadorian government to Floreana Island. Soon after they arrived, rumors began circulating that Ainslie and Frances were spies, largely because of Ainslie’s work for the U.S. military. Floreana Island had been home to several German immigrants (e.g., Friedrich Ritter, Dore Strauch), and some military strategists claimed that Nazi leader Adolf Hitler’s (1889–1945) plans for world domination included plans to conquer South America. In 1940, soon after the start of World War II, the USS Lapwing—the U.S. Navy’s first minesweeper—visited Galápagos.

After moving to Floreana, the Conways befriended German immigrants Heinz and Margret Wittmer, who were the only other residents of the island. During a visit by the Conways to the Wittmers’ home, “Frau Wittmer called our attention to a large, flag-draped portrait on the wall behind us. It was Adolf Hitler, very much idealized, uniformed, and bemedaled. ‘Nice, no?’ Frau Margret asked.” When Ainslie noted that “Hitler is not very popular in the United States,” the Wittmers seemed surprised, noting that “In the Galápagos such things do not matter. Here the Communists and Fascists have nothing to say. Each man is his own government” (Conway and Conway, 1947).

The Wittmers said that their prominent portrait of Hitler was a gift from Count Felix Graf von Luckner (1881–1966), a famed German naval commander in World War I who had visited the Wittmers’ home in 1937. Von Luckner, who was later made an honorary colonel of the 104th U.S. Infantry Division, successfully negotiated the surrender of Halle, Germany, to the United States in 1945.

After World War II, U.S. planes dropped messages on Floreana informing the island’s residents that Germany had surrendered. Near this time, a Panama City newspaper reported that Hitler had escaped in a submarine and was hiding on Floreana. Hitler had many sympathizers in South America (including in Argentina, Chile, Colombia, and Brazil), and the Conways’ story about Hitler’s portrait in the Wittmers’ home on Floreana concerned the U.S. military. Moreover, a military report alleged that Heinz was a reserve officer in the German army who claimed to be friends with Hitler and Nazi leader Hermann Göering (1893–1946). (Some suspect that the report was written by Ainslie Conway, who had worked for the U.S. military on Baltra.) Based on this information, the United States sent an unannounced detachment of soldiers to Floreana in 1945 to search for Hitler. He was not found.

See also: Part I: The Mysteries of Floreana Island; Part II: Wittmers
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HMS Beagle

HMS Beagle was a 90-foot-long, 24-foot-wide, 235-ton warship (242 tons for Darwin’s voyage) designed to carry 10 guns and up to 120 men for the British Royal Navy. The boat, which was ordered on February 16, 1817, was a “Cherokee Class” ship that British sailors referred to as “coffin brigs” because almost one-fourth of them sank or were lost at sea. Specifications for the Beagle’s construction were sent to the Woolwich Dockyards on July 16, 1817, and—according to the Admiralty Progress Book—the Beagle cost £7,803 (£672,857 in 2020) to build. It launched as a two-masted brig on May 11, 1820, from the Royal Naval Dockyard in Woolwich on the River Thames, and in July of that year led a naval review to celebrate King George IV’s coronation. The Beagle was the first ship to sail under the old London Bridge.

In 1825, after being moored for five years, the Beagle was commissioned, after which it returned to the dockyard to be rigged as a three-masted survey ship. These surveys were important, for the British economy was becoming increasingly dependent on exports, and getting exports to their destinations required accurate information about the seas, especially those around South America.

On May 22, 1826, the Beagle began its first expedition: a hydrographic survey of Tierra del Fuego and Patagonia, under the command of Pringle Stokes (1793–1828). During this expedition, the Beagle was a supply ship that accompanied the larger (330 tons) HMS Adventure, which was commanded by Australian Captain Phillip Parker King (1791–1856). When fully supplied, the Beagle carried approximately 19 tons of water, six tons of wood and coal, six tons of provisions, 2,000 yards of spare sails, two tons of spare masts and gear, seven extra boats, and seven anchors.

When Stokes killed himself at dreary Tierra del Fuego three years later, Lieutenant Robert FitzRoy (1805–1865) was given command of the Beagle. In 1830, to encourage the return of one of the Beagle’s whaleboats stolen by residents of Tierra del Fuego, FitzRoy took hostage several Fuegian natives who FitzRoy hoped to civilize by teaching them English, Christianity, and the use of common tools. One of the Fuegians, named Boat Memory, died of smallpox in England. FitzRoy later returned the others (Fuegia Basket, Jemmy Button, and York Minster) as missionaries in 1833 to Tierra del Fuego, where they soon reverted to their previous lifestyles. FitzRoy, who paid for this and several other projects with personal funds, was the first to record much of the language of the Fuegians. The Beagle’s first expedition ended when FitzRoy docked the Beagle in London on October 14, 1830.

Before commencing the Beagle’s second expedition, FitzRoy remodeled the boat. These renovations included raising the boat’s upper deck (by 8 inches aft and 12 inches forward) so that the decks would drain faster and make the Beagle less likely to sink or capsize. The Beagle’s refitting, which cost £7,583 (only about £221 less than the boat’s original cost), also ensured that FitzRoy would not have to sleep in the same space in which Stokes killed himself.

The Beagle, which was recommissioned on July 4, 1831, was scheduled to begin its second expedition on October 24, 1831, but bad weather, misbehavior by crewmen, and other problems delayed the launch until December 27, 1831. (HMS Chanticleer, built in 1817, was originally scheduled for this expedition, but it was in poor condition and the Beagle was used instead.) That expedition, which covered almost 40,000 miles and lasted for four years, nine months, and two days, departed England with a crew of 74 sailors that included three officers, a doctor, and an artist. (Only 62 returned; five had died, and others had abandoned the trip. Sixty-five people were aboard the Beagle in Galápagos.) Among the Beagle’s crew was young naturalist Charles Darwin, a recent college graduate who had been on his way—with little enthusiasm—to becoming a rural clergyman. Darwin was anxious to sail, despite the fact that he had no prior seafaring experience (aside from crossing the English Channel to visit Paris).

On the Beagle, Darwin shared the quarterdeck’s 11 foot × 10 foot poop cabin with two other crewmen. Their small cabin, which was above the ship’s steering gear, was so cramped that Darwin had to remove a drawer each night to make room for his feet. (The poop cabin also housed the ship’s library of more than 100 books and pamphlets.) Despite the crowded conditions, FitzRoy was proud of the Beagle, noting “Never, I believe, did a vessel leave England better provided, or fitted for the service she was destined to perform, and for the health and comfort of her crew, than the Beagle. If we did want anything which could have been carried, it was our own fault; for all that was asked for … was granted” (FitzRoy, 1839). The Beagle also carried a lightning conductor, 22 chronometers, and five barometers, most of which were paid for by FitzRoy. Only three of the chronometers worked well when the ship returned.

On the Beagle, Darwin answered only to FitzRoy, could abandon the trip at any time he chose, and paid (with his father’s money) for his own room and board. That is, Darwin was a self-financed companion to 26-year-old FitzRoy, who feared the stress and loneliness of command. FitzRoy’s fears were justified, not just by the suicide by the Beagle’s previous captain (Stokes), but also by that of his uncle Robert Stewart, Viscount Castlereagh (1769–1822). Although the ship spent only about 2% of its five-year voyage in Galápagos, those five weeks remain the most influential and intensively studied part of its second expedition.

The expedition ended when the Beagle returned to London in October 1836. The ship’s circumnavigation took 1,741 days (four years and nine months), during which Darwin was at sea for 581 days (i.e., 33% of the voyage), at anchor for 566 days (i.e., 33% of the voyage), and on land for 594 days (i.e., 34% of the voyage). While on land, Darwin hiked hundreds of miles, rode 2,000 miles on horseback, and wrote an 800-page diary and 1,700 pages of biological and geological notes.

After being repaired, the Beagle began its third expedition in 1837. This expedition, which focused on surveying Australia, was led by Darwin’s friend Captain John Wickham (1798–1864; a lieutenant on the Beagle’s second voyage). Two years later, when FitzRoy and Darwin published their accounts of the ship’s first two voyages, Wickham named Port Darwin in honor of his former shipmate. (A settlement there named Palmerston in 1869 was renamed Darwin in 1911.) In March 1841, when Wickham became ill and resigned his post, Lieutenant John Lort Stokes became the Beagle’s captain.

The third (and final) voyage of the Beagle ended on September 30, 1843, when it returned to Britain. The boat was then repaired (at a cost of £522), decommissioned, and sold on June 14, 1845, to the Coast Guard Service, after which it was used to patrol the River Roach in Essex. The Beagle never sailed again. When fishermen and others complained that the ship was clogging the river, it was renamed the “Southend Watch Vessel Number 7,” and the name HMS Beagle was transferred to a gunship. On April 13, 1870, the boat was sold at auction to scrap merchants “Messrs Murray and Trainer” for £525, after which it disappeared from public records. In 2004, however, searchers using ground-penetrating radar found the remains of the Beagle beneath 18 feet of marsh and mud near Potton Island. Only the keel and some of the lower hull of the ship remain. Elsewhere, the only remaining piece of the Beagle is a small, keepsake box made from its timber by John Lort Stokes.

The HMS Beagle that carried Darwin around the world was the third boat named Beagle in the Royal Navy. (The first was an 8-gun gallivant built around 1766, and the second was an 18-gun brig-sloop built in 1808.) Although there have been several more Beagles since FitzRoy’s days, the Beagle that carried Darwin around the world is one of the most famous boats in history, is the most famous boat to ever visit Galápagos, and is arguably the most important of all boats ever used for a scientific expedition. For Darwin (1905), the Beagle’s voyage was “by far the most important event in my life.”

See also: Part I: Darwin in Galápagos; Part II: Darwin, Charles Robert; FitzRoy, Robert; Stokes, Pringle; The Voyage of the Beagle; Part III: Document 11; Appendix 2
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Hooker, Joseph Dalton

Joseph Dalton Hooker (1817–1911) was a British botanist and explorer who founded geographical botany. Hooker’s work on understanding the distribution of plants promised to help understand the origins of species, but it also had practical value, for the wealth of the British Empire depended largely on plants such as spices, cotton, timber, hemp, and gutta-percha, which were carried throughout the world aboard British ships.

Hooker was born on June 30, 1817, in Halesworth, England. After graduating from the University of Glasgow with an MD in 1839, he became the assistant naval surgeon-botanist aboard the HMS Erebus “Magnetic Crusade” expedition to Antarctica in 1839–1843 to map Earth’s magnetic field. Hooker, who assisted Robert McCormick (who had sailed with Charles Darwin for four months aboard HMS Beagle), was the youngest of the 128-man crew. In the summer of 1839, the 22-year-old Hooker met Darwin while walking through London with McCormick. Hooker liked Darwin and was impressed with his skills as a naturalist. Darwin stimulated Hooker’s enthusiasm to travel and observe. (Earlier, Hooker had lobbied British authorities to add Galápagos to the Beagle’s itinerary). While aboard the Erebus, Hooker read proofs of Darwin’s Journal and Remarks, which had been given to him by Charles Lyell. The expedition of the Erebus, and its sister ship the Terror, went farther south than any ships had gone before. Both ships disappeared in 1846 after becoming icebound in a doomed expedition to find the Northwest Passage; all 129 crew members died. (The Erebus, one of the most sought-after prizes in marine archaeology, was found in 2014, and the Terror was found 31 miles away in 2016.)

[image: ]

Joseph Dalton Hooker’s (1817–1911) studies of plants collected by Charles Darwin in Galápagos provided strong evidence that different islands housed different species of plants. These findings emboldened Darwin to expand his discussion of Galápagos in the second edition of Journal of Researches (1845). Hooker, a close friend and confidant of Darwin, was the first prominent scientist to publicly endorse Darwin’s theory of evolution by natural selection after its publication in On the Origin of Species (1859). (Wellcome Collection)

When Darwin returned from his voyage aboard HMS Beagle in 1835, he wrote a letter to Hooker, congratulating him on his many accomplishments. He also offered specimens from Tierra del Fuego (which the Beagle had visited in 1832–33 and 1834) and asked if Hooker would examine the plants that he collected during the trip, including those collected in Galápagos. (Darwin’s mentor, John Stevens Henslow, had Darwin’s plants for seven years, but did little with them because he was distracted by work at Cambridge University and his parish.) The more responsive Hooker, who hardly knew Darwin, was flattered, and in 1843, Darwin gave his plant collection from Galápagos to Hooker to examine. Soon thereafter, Hooker informed Darwin that the plants “are far more xtensive [sic] in number of species than I could have supposed” (Desmond, 1999). Hooker’s later description of Darwin’s passionflowers in 1847 in Transactions of the Linnean Society of London (Vol. 20, pp. 222–223) was Hooker’s first paper about Galápagos’ plants. That same year, Hooker’s An Enumeration of the Plants of the Galápagos Archipelago became the first major scientific guide to Galápagos plants and a pioneering work in biogeography. In that book, Hooker described 236 species of plants from the archipelago. Darwin’s plants comprised three-fourths of the specimens in Hooker’s book, but Hooker also included five specimens collected by Scottish surgeon John Scouler (1804–1871), and 13 more collected by Scottish botanist David Douglas (1799–1834), during their visit to Galápagos in January 1825 aboard the brig William and Ann.


Discovery in Galápagos

In February 1795, British explorer George Vancouver (1757–1798) visited Galápagos aboard the Discovery. Vancouver never disembarked, but members of his crew described the islands as “the most shattered, broken, and confused landscape [they] ever beheld.” Aboard the Discovery was Scottish surgeon Archibald Menzies (1754–1842), who landed on Isabela and gathered the earliest extant collection (five sheets, representing three endemic species) of plants from Galápagos.



Darwin understood that biogeography—that is, the geographical distribution of plants and animals—would be the key to unlocking the mystery of species, and Hooker provided dramatic evidence of that with the plants that Darwin collected in Galápagos. In 1844, Hooker told Darwin that different islands of Galápagos housed different species of plants. For example, 23 of the 26 species of plants that Darwin and others brought back from Isabela lived nowhere else, 12 of the 16 species from San Cristóbal lived nowhere else, 21 of the 29 species from Floreana lived nowhere else, and 30 of the 38 species from Santiago lived nowhere else. Darwin was thrilled; as he wrote to Hooker, “I cannot tell you how delighted and astonished I am at the results of your examination; how wonderfully they support my assertation on the differences in the animals of the different islands, about which I have always been fearful” (Huxley, 1919). Darwin’s specimens from Galápagos were influential, so much so that in 1846, he admitted to Hooker that “The Galápagos seems a perennial source of new things” (Huxley, 1919). The dramatic impact of Darwin’s plants from Galápagos is ironic, for he had collected the plants “blindly,” and botany was the field of natural history about which he knew least.

Hooker’s findings emboldened Darwin, and that same year (i.e., 1845), when Darwin published the second (and only other) edition of his Journal of Researches (1845), Darwin expanded his discussion of Galápagos by almost 50%. He also included this prophetic evolutionary conjecture: “the natural history of these islands is eminently curious and well deserves attention. Most of the organic productions are aboriginal creations, found nowhere else; there is even a difference between the inhabitants of the different islands; yet all show a marked relationship with those of America.… Hence, both in space and time, we seem to be brought somewhat near to that great fact, the mystery of mysteries the first appearance of beings on this earth … one might really fancy that from an original paucity of birds in this archipelago, one species had been taken and modified for different ends” (Darwin, 1845). It is in this edition of his book that Darwin cited David Porter’s Journal of a Cruise (1815) to describe dome- and saddlebacked tortoises (Darwin saw only dome-shaped tortoises in Galápagos) and added (at his expense) sketches of the heads of four finches from Galápagos. Porter had also provided an unintentional introduction to Darwin’s work, claiming, “I shall leave others to account for the means in which [Galápagos] obtained their supply of tortoises and guanas, and other animals of the reptile kind” (Porter, 1815).

Darwin’s work with Hooker began a 40-year friendship during which they exchanged more than 1,400 letters. Throughout the years, Hooker was an effective “sounding board” for Darwin. Amongst these letters was one dated January 11, 1844, in which Darwin famously admitted that “At last gleams of light have come, and I am almost convinced (quite contrary to opinion I started with) that species are not (it is like confessing a murder) immutable,” adding that “I think I have found out (here’s presumption!) the simple way by which species become exquisitely adapted to various ends” (Huxley, 1918). That “simple way” was natural selection.

When Darwin received Alfred Russel Wallace’s letter in 1858 describing a theory almost identical to Darwin’s own theory of evolution by natural selection, Darwin consulted Hooker, who worked with Charles Lyell to ensure the simultaneous presentation of both scientists’ papers. Hooker helped organize the July 1, 1858, presentation to the Linnean Society, which included Darwin’s earlier letter to Asa Gray showing his prior formulation of evolution by natural selection. (That meeting was chaired by Thomas Bell, who had earlier studied reptiles that Darwin had collected in Galápagos; Darwin did not attend because he was mourning the death of his son a few days earlier.) Thereafter, Darwin often sent Hooker drafts of what would become On the Origin of Species (1859), in which he acknowledged Hooker’s contributions. A month after the publication of On the Origin of Species, Hooker published Flora Tasmaniae, which was the final part of the six-volume Botany of the Antarctic Voyage. After Darwin’s and Wallace’s papers were read at the Linnean Society of London in 1858, Hooker was “most thankful that I can now use Darwin’s doctrines—hitherto they have been kept secrets I was bound in honor to know, to keep, to discuss with him in private—but never to allude to in public, & I had always in my writings to discuss the subjects of creation, variation &c &c as if I had never heard of Natural Selection—which I have all along known” (Huxley, 1918). Hooker was the first recognized scientist to publicly endorse Darwin’s controversial theory after it became public, which he described as “the ingenious and original reasonings and theories by Mr. Darwin and Mr. Wallace” (Endersby, 2008).

Hooker often visited Darwin at Down House, and until Darwin’s death in 1882, Hooker was his best and most trusted friend. Both Darwin and Hooker suffered the loss of children, and the letters they exchanged after those deaths are poignant. When Darwin’s son Francis (1848–1925) published some of the correspondence between his father and Hooker, he dedicated the second edition of the letters to Hooker in remembrance of his lifelong friendship with Francis’s father.

After the Antarctica voyage, Hooker—who wanted to survey global patterns of vegetation—visited the Himalayas and India (1847–1851), Palestine (1860), Morocco (1871), and the United States (1877). At the famous meeting of the British Association for the Advancement of Science (BAAS) at the Oxford University Museum on June 30, 1860, Bishop Samuel Wilberforce (1805–1873) and Robert FitzRoy spoke against Darwin’s and Wallace’s theory, and Hooker and Thomas Henry Huxley (1825–1895) defended it. At the BAAS meeting eight years later, Hooker’s presidential address championed Darwin’s ideas. Hooker’s continued support of Darwin’s theory helped convince some of his contemporaries to accept evolution by natural selection.

For the first 40 years of his life, Hooker struggled financially (unlike that of Darwin, Hooker’s family was not rich). In 1851, Hooker married Frances Harriet Henslow (1825–1874), the daughter of botanist (and Darwin mentor) John Stevens Henslow (1796–1861). Two years after Frances’ death, Hooker married Hyacinth Symonds (1842–1921). In 1855, Hooker was appointed assistant director of the Royal Botanic Gardens, Kew, a position he held for a decade. In 1865, Hooker succeeded his father, Sir William Jackson Hooker (1785–1865; Regius Professor of Botany at Glasgow University) as director of the Gardens, a job he held for 20 years until his retirement in 1885.

Hooker discovered many new species of plants and received many awards for his pioneering work. He was awarded honorary degrees from Oxford and Cambridge, was elected Fellow of the Royal Society in 1847, and from 1873 to 1878 was the Society’s president. In 1883, he was awarded the Founder’s Gold Medal of the Royal Geographical Society, in 1854 the Royal Medal (preceded by Charles Darwin), and in 1892 the Darwin Medal (preceded by Alfred Russel Wallace). Hooker was knighted in 1877, and his career remains a model for modern scientists.

In 1881, Charles Darwin wrote a codicil to his will promising Hooker £250 per year for 4–5 years “for the formation of a perfect M.S. catalogue of all known plants.” The resulting Index Kewensis included 400,000 species when it was first published in 1893, and today’s growing edition includes more than 1 million species.

The 94-year-old Hooker died in his sleep on the night of December 10, 1911. He was offered a grave near Darwin’s in Westminster Abbey, but he chose a burial beside his father in St. Anne’s Churchyard near Kew Gardens. Hooker’s memorial in the church includes etchings of five plants.

See also: Part I: Plants and Vegetative Zones; Part II: Darwin, Charles Robert
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Hotel Galápagos

Beginning in 1951, American sailor Forrest Nelson visited Galápagos several times aboard his Nellie Brush. He liked what he saw, and in 1960 he moved to Santa Cruz, arriving with only $12 in his pocket. At the time, there were about 50 people living near the bay and 200 more in the highlands.

After marrying his young second wife, Friedel Horneman (the daughter of Norwegian settlers Jacob and Elfriede Horneman), the newlyweds began building Hotel Galápagos on a beautiful peninsula along the road between Puerto Ayora and what is now CDRS. Hotel Galápagos, which opened in 1961 and was often referred to as “Hogal,” was the first licensed hotel in Galápagos. (The older Angermeyer Hostal, which was at the site of Hotel Silberstein, was not licensed.) The following year, Forrest—who had earlier been a navigator and radio operator aboard U.S. tuna boats—set up a ham shortwave radio and communicated with the tuna fleet; these communications were among the few ways that people in Galápagos knew what was happening elsewhere in the world.

Hotel Galápagos, which boasted a private dock, began as a group of private tents that were surrounded by wildlife and spectacular views of Academy Bay. Occupants were served meals on folding tables. Forrest also managed and was the construction boss at CDRS, and he took most of his pay as cement that he used to build and improve his hotel. Soon after opening, the hotel included rooms made of cement blocks. In April 1969, the eccentric Nelson began some of the first organized tours in Galápagos. He also partnered with Ernest (Bud) and Doris Divine to offer horseback tours that spent nights at the Divine’s farm in the Santa Cruz highlands.

[image: ]

In the early 1960s, American sailor Forrest Nelson and his wife, Friedel Horneman, opened Hotel Galápagos on a beautiful peninsula near what is now the Charles Darwin Research Station. This was the first licensed hotel in Galápagos. Hotel Galápagos remained a top hotel in the islands until 1964, when Hotel Solymar opened nearby in Puerto Ayora. Hotel Galápagos closed in 2006, but in 2020 there were plans to reopen the iconic hotel. (Courtesy of Randy Moore)

Weeks could pass between the arrival of guests, most of whom were scientists and boat crews. Guests enjoyed the hotel’s homemade ice cream and artwork. Individual rooms had cold-water showers, but residents could take hot-water showers in the hotel’s four showers having water heated by diesel-fueled heaters. The hot showers, which were free to guests of Hotel Galápagos, could also be paid for by residents of Santa Cruz. (Even by the early 1990s, hot showers were rare in homes in Galápagos.) During the rainy season, Nelson collected water from the roofs of his hotel’s rooms.

In 1986, after Friedel divorced Forrest and moved to Norway, Forrest moved to Thailand and left Hotel Galápagos to his son Jack (b. 1947), who had come to Galápagos in the summer of 1967. Jack, who was the consular agent for the U.S. Consulate in Ecuador for more than a decade, dealt with a variety of issues in Galápagos, ranging from protests against restrictions on fishing in GMR to visitors’ deaths and disappearances in the islands.

Hotel Galápagos was the premier hotel in the islands until 1964, when Jimmy Perez opened Hotel Solymar in Puerto Ayora. When Forrest Nelson died in 2006, Hotel Galápagos closed, but its remains are still visible along the road leading from Puerto Ayora to CDRS. The relics include one of the first motorized vehicles in Galápagos: a small Panzer tractor that Forrest used to haul construction materials. In 2020, there were plans to reopen the renovated hotel soon.

See also: Part I: Tourism
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Huxley, Julian Sorell

Julian Sorell Huxley (1887–1975) was a British evolutionary biologist, eugenicist, and conservationist who was instrumental in convincing Ecuador to create GNP. He was born on June 22, 1887, in London, and was interested in nature from an early age. His science-related interests were encouraged by his paternal grandfather, Thomas Henry Huxley (1825–1895), who was known as “Darwin’s Bulldog” for his aggressive defense of Charles Darwin’s ideas about evolution by natural selection.

After attending Oxford, establishing the biology department at Rice Institute (today’s Rice University in Houston, Texas), and serving in the British Army (1917–1919), Huxley was appointed secretary of the Zoological Society of London. While in that position, Huxley—who first advocated conserving Galápagos in the mid-1930s—arranged funding for ornithologist David Lack’s (1910–1973) unpleasant but productive visit to Galápagos in 1938 to study finches. Lack’s work eventually invoked natural selection to explain speciation in the islands’ diverse finches and, in the process, uncovered the modern neo-Darwinian theory of evolution. Just before resigning under pressure from the Zoological Society of London, the impatient Huxley produced his most famous book, Evolution: The Modern Synthesis (1942). Huxley was a prominent critic of Soviet politico-agronomist Trofim Lysenko (1898–1976), an advocate of Lamarckism whose rejection of Mendelian genetics produced widespread food shortages in the Soviet Union during and after World War II.

In 1946, Huxley became the first director-general of UNESCO, an organization whose philosophy was based on “scientific world humanism, global in extent, and evolutionary in background” (Huxley, 1946). Huxley hoped for “a single world culture” that could not “be neutral in the face of competing values” (Huxley, 1946). His immediate emphasis on science in UNESCO’s mission led to him being dubbed “the man who put the ‘S’ in UNESCO.” Huxley viewed UNESCO as an “extension and reformulation of Paley’s Natural Theology … which endeavored to deduce the attributes of the Creator from the properties of his creation” (Huxley, 1946). In Galápagos, that meant making the islands a nature sanctuary that would teach people about the power of ecology and evolution, which Huxley believed “would allow individuals the fullest opportunity for development and self-expression consonant with the persistence and progress of society” (Huxley, 1946).

In 1947, during a UNESCO trip to Ecuador, Huxley decided to create IUCN to help UNESCO do more for conservation. Huxley also helped establish (as a founding member) the World Wildlife Fund (WWF) to protect endangered species. Much of the institutional work to conserve Galápagos can be traced to these organizations, all of which can also be traced to Huxley. Galápagos was important to Huxley because it had influenced Darwin’s ideas that changed how people viewed nature, life, and humanity. As Huxley claimed, “The Galapagos archipelago is historically of great scientific importance, since it was its fauna and flora which more than anything else convinced Charles Darwin of the fact of evolution.” He went on: “It was on the Galápagos in the early autumn of 1835 that Darwin took the first step out of the fairyland of creationism into the coherent and comprehensible world of modern biology, for it was here that he became fully convinced that species are not immutable—in other words, that evolution is a fact” (Huxley, 1966). This, in turn, produced “the greatest of all revolutions in human thought, greater than Einstein’s or Freud’s or even Newton’s.”

With prodding from Robert Bowman (1925–2006) and Irenäus Eibl-Eibesfeldt (1928–2018), Huxley urged Ecuador to make Galápagos a national park because the plants and animals there are “one of nature’s most clear-cut experiments in evolution.” He also wanted Galápagos to be “a living memorial of Darwin—not only a museum of evolution in action, but an important laboratory for the furtherance of … a truly Darwinian biology.” Huxley’s view of conservation required establishing “a new ethical attitude as between man and nature. We cannot treat any natural objects merely as things. We must treat them as part of an essentially vital, self-transforming whole” (Huxley, 1963). Doing this required “the most important sciences today … evolutionary biology and ecology and their applications in scientific conservation” (Huxley, 1963).


Sidney Dillon Ripley

Sidney Dillon Ripley (1913–2001) was a U.S. ornithologist who visited Galápagos for the first time in 1937 on a yacht trip. He later worked to create a permanent biological station in the islands because he believed the world would be “better for this unity of purpose in an essential cause.” Ripley served on the board of CDF and, while serving as secretary of the Smithsonian Institution (1964–1984), sent the Institution’s U.S. Peace Corps volunteers to CDRS to help breed land iguanas. Ripley, who claimed in 2000 that 75% of the then-living species of animals would be extinct by 2025, believed that scientists should be involved in conservation, but he also hoped that “the Galápagos people will benefit from tourism and the creation of new jobs.” The Smithsonian’s underground complex—the S. Dillon Ripley Center—on the National Mall in Washington, D.C., is named in Ripley’s honor.



By the 1950s, Huxley was spending most of his time popularizing science and humanism on radio and television. Although he rejected the supernatural, he infused UNESCO with his nontheistic “religion without revelation” that he called “evolutionary progress,” “evolutionary humanism,” and “scientific humanism,” all of which stressed humans as the trustee of evolutionary progress (Huxley, 1927, 1946). To ensure this progress, Huxley became an avid eugenicist (he served as president of the British Eugenics Society from 1959–1962) who believed that society’s lowest classes and “mental defectives” were genetically inferior and should be eliminated. Some scientists, then and now, criticized Huxley’s ideas.

In 1959, Huxley joined the organizing committee of CDF, for which he became its Honorary President. In 1964, at a symposium that formally established the CDRS on Santa Cruz, Huxley claimed that “the general evolutionary battle has been won,” and as a result of Darwin’s work, “we have begun to grasp the central and all-important idea that man is the latest and highest type produced by the evolutionary process, and that his destiny is to guide its future course on this planet” (Huxley, 1966).

Huxley, the brother of Aldous Huxley (1894–1963; the author of Brave New World) and Nobel laureate Andrew Huxley (1917–2012; who discovered the basis for propagating nerve impulses), coined the terms “evolutionary synthesis,” “clade” (a species and its descendants), and “ethnic group” (as opposed to race), and was an architect of the “Modern Synthesis” of neo-Darwinism in the mid-20th century. He won the Darwin Medal of the Royal Society in 1956, and the Darwin-Wallace Medal of the Linnaean Society in 1958, the same year that he was knighted. Huxley died in London at age 87 on February 14, 1975.

See also: Part II: Bowman, Robert I.; Eibl-Eibesfeldt, Irenäus; Lack, David; UNESCO World Heritage Site
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Hydrothermal Vents

A hydrothermal vent is a crack in the seafloor that spews mineral-rich, geothermally heated water ranging in temperature from 140oF to more than 840oF. These vents occur near volcanically active sites, including hotspots and spreading centers. They are home to many animals and microbes heretofore unknown to science, all of which are nourished primarily by chemosynthetic microbes using chemicals coming from the vent as their source of energy. The first hydrothermal vents found in the deep sea were discovered in 1977 near the Galápagos Spreading Center.

DISCOVERY

By the early 1970s, scientists suspected that hydrothermal vents existed, but had no direct proof. To find a vent, scientists knew that they had to find hot water and heated sediments on the ocean floor. The Galápagos Spreading Center seemed like an ideal place to look for these features, for the seafloor there was relatively well known, sediments there were soft enough to insert probes for monitoring temperatures, and earlier expeditions (in 1966, 1969, and 1970) there had collected data about the area’s water temperatures.

In 1972, a group of scientists aboard the Southtow detected slightly higher water-temperatures just above the seafloor 9–22 miles south of the Galápagos Spreading Center. When the scientists investigated the area with deep-sea sonar, cameras, and other instruments towed on a long cable behind the Southtow, they found several curious, circular mounds (15–75 feet high and 35–140 feet in diameter) that were made of mineral-rich materials of the upper layer of the ocean crust. The warmer-water areas were unstable (i.e., there were many small earthquakes happening there) and, curiously, above them at the ocean surface were floating several bodies of dead deep-sea fish. These were tantalizing clues, but scientists aboard the Southtow did not find a hydrothermal vent.

In June 1974, in the Azores, another group of scientists went to the bottom of the ocean in a submersible vehicle to explore and photograph a mid-ocean ridge. When they examined the 100,000 photos of the ocean floor gathered from the study, they saw magma oozing from the seafloor but, again, did not find a vent. Two years later, another expedition near Galápagos found a plume of warm water rising more than 100 feet above the seafloor, as well as piles of large, empty clamshells (scientists named the site “Clambake”), but no vent.

In 1977, supported by funds from the National Science Foundation, the Galápagos Hydrothermal Expedition returned to Galápagos to search for a hydrothermal vent. The crew included a variety of geologists, but no biologists because the scientists assumed that the harsh conditions and lack of sunlight at the vents would preclude the existence of any life there. Soon after arriving, the scientists found a deep-sea lava flow on which there was a group of white clams and brown mussels, all of which were alive.

Early on February 17, the scientists—using the submersible vehicle Alvin—found cracks on the ocean floor gushing water that was warmer than the surrounding water. This water, which reached temperatures exceeding 600oF, became cloudy blue as chemicals in the spewing water precipitated in the cold surrounding water. This was the first hydrothermal vent ever discovered. Other searches nearby found several other vents. Among the explorers was Robert Duane Ballard (b. 1942), who in 1985 found the Titanic, in 2002 found John F. Kennedy’s World War II patrol boat PT-109, and in 1989 found the German battleship Bismarck.

The scientists were astonished to find a dense, vibrant, complex community of living organisms in and around the vent that included all sorts of previously unknown animals—brown mussels, white crabs, and giant white clams in clusters more than 140 feet in diameter. This was an extraordinary and unexpected discovery. A site nicknamed “Garden of Eden” included 14-foot-long white-stalked tubeworms having red tips growing in water that was 60o warmer than the ocean water surrounding the area. Another site nicknamed “Dandelion Patch” included dandelion-shaped animals that were colonial coelenterates (a relative of Portuguese man-of-war). Some of the tubeworms were growing in water that was near 210oF, while cooler water away from the vent was only 35oF.

The Galápagos expedition included only one reporter, David Perlman of the San Francisco Chronicle. His reports, which were transmitted by radio with headlines such as “Astounding Undersea Discoveries,” described “geysers of hot water venting from fissures in fresh lava” and “warm plumes of brine shimmering upward into the near-freezing lower levels of the sea” (Fornari, Humphris, and Shank, 2002). Perlman predicted that the discoveries would revolutionize our understanding of our planet and the ocean floor. They did.

WHAT HAPPENS AT A HYDROTHERMAL VENT?

Subsequent studies of hydrothermal vents helped scientists understand these never-before-seen communities. As tectonic plates diverge, cracks form on the seafloor. Seawater then seeps into these cracks. After being superheated by hot magma, the water then rises up to the seafloor, dissolving minerals in the sediments as it moves. The water then spews out of the vent. This hot water is extremely acidic (with a pH as low as 3.0) and laden with sulfates, which are converted to hydrogen sulfide (H2S) as seawater moves in the ocean crust. This hydrogen sulfide, which is toxic to most organisms, is the most plentiful compound in water coming from vents. A thick mat of bacteria and other microbes (some anaerobic) in and around the vent feed on the hydrogen sulfide, and all of the other animals in the area feed on the microbes. This was the first light-independent ecosystem ever discovered on Earth that—except for the oxygen dissolved in the water—does not rely on sunlight.

The expedition to the Galápagos Spreading Center that discovered hydrothermal vents did not include a biologist because no one believed that such life could exist at the dark, near-freezing ocean floor. The geologists collected the vents’ animals as best they could (including preserving some in Russian vodka). However, subsequent visits to the area discovered more than 300 species of animals at the vents (many found nowhere else on Earth), including anemones, mollusks (e.g., limpets, whelks), fan worms, “eyeless” shrimp, amphipods, copepods, lobsters, 7-foot-long red-tipped tubeworms, brittle stars, giant white clams (with red flesh laden with hemoglobin), blind white crabs, and small octopuses that live only at hydrothermal vents (i.e., Vulcanoctopus hydrothermalis). Communities at hydrothermal vents are 10,000-to-100,000-times denser than in surrounding areas.

Some of the tubeworms and giant clams living at vents form symbioses with bacteria. In these partnerships, the tubeworms and clams use hemoglobin to transport hydrogen sulfide to the bacteria (as many as 285 billion bacteria per ounce of tubeworm tissue). In return, the bacteria provide carbon compounds that nourish the animals. The tubeworms have no gut, mouth, or anus; nutrients are absorbed directly into the animal’s tissues.

Some hydrothermal vents have tall spires of rocks that spew black liquids, much like a chimney releases smoke. The black color of these “black smokers” is due to metals extracted from the ocean sediments by the superheated (i.e., > 840oF) water rising to the ocean crust. When this superheated water contacts the ocean’s cold water, the metals precipitate as black particles that color the plume and form the spires. “White smokers” occur when the metals that precipitate from the vent’s water are white (e.g., barium, calcium, silicon). The chimney-like spires of hydrothermal vents, which are made of minerals dissolved in the vent fluid, can be more than 150 feet high.

In 2018, scientists working in GMR about 28 miles north of Darwin Island discovered more than 150 egg cases of the Pacific white skate (Bathyraja spinosissima) within about 60 feet of a black smoker. Before this discovery, these skates were not known to live near vents. This discovery, the first documentation of a marine organism using volcanic heat to incubate its eggs, linked hydrothermal vents with animals that live most of their lives elsewhere.

Hydrothermal vents, which range in width from a few inches to more than 6 feet, are most common along the boundaries of Earth’s tectonic plates. Some vents are active for decades, but others last for only a few years. Volcanic activity and earthquakes can extinguish a vent at any time. Hydrothermal vents, which are believed to exist on Jupiter’s moon Europa and Saturn’s moon Enceladus, have been suggested to be where life originated on Earth. If the sun disappears, life at hydrothermal vents would continue for millennia.

See also: Part I: Geology, Volcanoes, and Lava
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I

Intentionally Introduced Invaders

Two terrestrial invertebrates have been introduced intentionally in Galápagos: the Australian ladybug and the giant African land snail.

The Australian ladybug (Rodolia cardinalis) was intentionally introduced in 2002 to control a sap-sucking insect called cottony cushion scale (Icerya purchasi). Cottony cushion scale had affected more than 90 species of plants, including the endemic thin-leafed Darwin shrub (Darwiniothamnus tenuifolius). The introduction of Rodolia was successful; the ladybug has controlled cottony cushion scale in a variety of habitats in Galápagos.

The giant African land snail (Achatina fulica = Lissachatina filica), which is the largest species (up to 7 inches long) of snail found on land, was brought to Galápagos to be a source of an ingredient of beauty cream. By 2010 it had escaped into the wild, where it eats more than 500 different species of plants. Giant African land snails produce up to 300 eggs per month, but since 2014 its populations have been controlled by dogs trained to detect the snails, which are then collected and killed. In 2014 and 2015, about 30,000 snails were killed per year, and the number of farms infected with them decreased from 50 to 14. Mainland Ecuador continues to export giant African land snails as “Chinese escargot.”

In 2014, a flight from Quito to Baltra carried a saffron finch (Sicalis flaveola) as a hitchhiker. (These birds are common around the warehouses for air cargo at Quito’s airport.) After it was intercepted, the finch was returned to Quito, but local authorities there then mistakenly identified it as a bird endemic to Galápagos and sent it back to Baltra. The exhausted bird died the next day.

See also: Part I: Invasive Species
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International Union for Conservation of Nature and Natural Resources (IUCN)

The International Union for Conservation of Nature and Natural Resources, more commonly known as IUCN, is an international organization dedicated to the conservation and sustainable use of nature. IUCN tries to “influence, encourage and assist societies throughout the world to conserve nature and to ensure that any use of natural resources is equitable and ecologically sustainable” (IUCN, 2020a). To accomplish these goals, IUCN conducts research, gathers and analyzes data, and provides educational information and advice about conservation and sustainable development. Although IUCN does not try to mobilize the public, it does try to influence governments, businesses, and others to accomplish its goals. IUCN is important in Galápagos and elsewhere because it helps conserve nature and define what nature conservation is.

Julian Huxley (1887–1975), the first director general of UNESCO and a grandson of Charles Darwin’s defender Thomas Henry Huxley (1825–1895), founded today’s IUCN in 1948 as the International Union for the Protection of Nature (IUPN). Huxley’s inspiration for founding IUPN was his realization the year before, while in Galápagos, of the critical role that the islands played in Darwin’s formulation of his theory of evolution by natural selection. IUPN, an affiliate of the larger and more powerful UNESCO, was established to protect endangered species. Huxley, who had been interested in Galápagos since the 1930s, was influenced by several conservationists, including Austrian ethnologist Irenäus Eibl-Eibesfeldt (1928–2018). In 1954, Eibl-Eibesfeldt visited Galápagos aboard the survey ship Xarifa, and the following year he submitted a report about his trip that reached Huxley. When Eibl-Eibesfeldt found only one land iguana on Baltra, he lamented that “Is it not a sad commentary on human intelligence that these strange creatures, which still decorate our world like exotic flowers, are within a few years of being completely destroyed?” while adding that “in a few short years, life that had flourished for thousands of millennia could be swept away …” (Eibl-Eibesfeldt, 1961).

Eibl-Eibesfeldt and American ornithologist Robert Bowman (1925–2006) were the scientific advisors that IUPN and UNESCO commissioned to evaluate the wildlife of Galápagos and make recommendations for its preservation. (Bowman did pioneering work on the islands’ finches, and in 1957 was likely the last scientist to see a warbler finch [Certhidae] on Floreana Island.) Eibl-Eibesfeldt wanted an international effort to save Galápagos, noting that based on his “realistic picture of the situation … only the establishment of a biological station with a permanent warden could, in the long run, provide effective protection” (Eibl-Eibesfeldt, 1961). Eibl-Eibesfeldt’s and Bowman’s recommendation, which followed more than four months in the islands during which an Ecuadorian Navy patrol boat took them to almost every island, included educating the islands’ residents about the wildlife around them, protecting all of the islands’ vertebrates (except fish), setting aside nearly all undeveloped land as a nature sanctuary, and establishing an international science station to study the wildlife. Huxley, who had arranged funding for David Lack’s pioneering work on finches in Galápagos, was impressed and set out to get such a station established. He, with others’ help, succeeded. Ecuador established GNP in 1959 and, five years later, inaugurated the CDRS.

IUPN’s 65 original members tried to save species and habitats with international agreements that promoted conservation. In the late 1940s, IUPN produced the first list of seriously endangered species; this was the precursor of IUCN’s now-famous Red List of Threatened Species. In 1956, IUPN changed its name to the International Union for the Conservation of Nature and Natural Resources (IUCN). In 2020, IUCN consisted of more than 1,400 governmental and civil agencies. It is based in Switzerland and has more than 900 staff in more than 50 countries.

IUCN’S RED LIST OF THREATENED SPECIES

IUCN, which helped form the WWF, is best known for its Red List of Threatened Species (also called the IUCN Red List), which documents the extinction risk of tens of thousands of species throughout the world (IUCN, 2020b). The Red List is the most authoritative resource for understanding the status of biological consideration. The IUCN Red List of Threatened Species, in combination with the IUCN Red List of Ecosystems, provides the global standard for measuring risks to ecosystems and determining which species and natural areas deserve protection. As such, these lists have been powerful tools for informing the public, setting priorities for conservation, and influencing national and international policies to save species and natural resources. The Red List is updated periodically as new species are added and other species are reevaluated every 5–10 years. Red List’s categories, which were developed in 2001, are as follows:

Least concern: Lowest risk; this category includes taxa that are abundant and widespread

Near threatened: Likely to become endangered in the near future

Vulnerable: High risk of endangerment in the wild

Endangered: High risk of extinction in the wild

Critically endangered: Extremely high risk of extinction in the wild

Extinct in the wild: Known only to survive in captivity or as a naturalized population outside its historic range

Extinct: No known individuals remain; the last individual has died

Data deficient: Not enough data to assess risk of extinction

Not evaluated: Has not yet been evaluated

In 2018, the IUCN Red List of Threatened Species included more than 80 species from Galápagos. Examples of the most well known of these species for which there are sufficient data for evaluation include:

STATUS: Least Concern

Aristida subspicata (Galápagos three-awn grass)

Bodianus eclancheri (Galápagos hogfish)

Cyperus anderssonii (Andersson’s sedge)

Exodeconus miersii (Galápagos shore petunia)

Heteroconger klausewitzi (Galápagos garden eel)

Jaegeria gracilis (Galápagos Jaegeria)

Lycium minimum (Galápagos Lycium)

Microlophus albemarlensis (Galápagos lava lizard)

Mimus parvulus (Galápagos mockingbird)

Myiarchus magnirostris (Galápagos flycatcher)

Ogcocephalus darwini (Galápagos batfish)

Opistognathus galapagensis (Galápagos jawfish)

Opuntia galapageia (Galápagos prickly pear)

Phoradendron henslovii (Galápagos mistletoe)

Pilea baurii (Galápagos dead nettle)

Pisonia floribunda (Galápagos pisonia)

Polygala galapageia (Galápagos milkwort)

Portulaca howellii (Galápagos purslane)

Puffinus subalaris (Galápagos shearwater)

Sarcostemma angustissimum (Galápagos Sarcostemma)

Solanum galapagense (Galápagos tomato)

Sphoeroides angusticeps (Narrow-headed puffer)

Stegastes arcifrons (Galápagos Gregory)

Tillandsia insularis (Galápagos Tillandsia)

Zenaida galapagoensis (Galápagos dove)

STATUS: Near Threatened

Calamus taurinus (Galápagos porgy)

Carcharhinus galapagensis (Galápagos shark)

Phyllodactylus galapagensis (Galápagos leaf-toed gecko)

Pseudalsophis biserialis (Galápagos racer)

Pseudalsophis steindachneri (Striped Galápagos snake)

STATUS: Vulnerable

Acanthemblemaria castroi (Galápagos barnacle blenny)

Aegialomys galapagoensis (Galápagos rice rat)

Amblyrhynchus cristatus (Fernandina marine iguana)

Arcos poecilophthalmus (Galápagos clingfish)

Buteo galapagoensis (Galápagos hawk)

Conolophus subcristatus (Common land iguana)

Dialommus fuscus (Galápagos four-eyed blenny)

Eisenia galapagensis (Galápagos kelp)

Laterallus spilonota (Galápagos rail)

Lepidonectes corallicola (Galápagos triplefin blenny)

Lythrypnus gilberti (Galápagos blue-banded goby)

Mimus macdonaldi (Hood mockingbird)

Nesoryzomys fernandinae (Fernandina rice rat)

Nesoryzomys swarthi (Santiago Galápagos mouse)

Odontoscion eurymesops (Galápagos croaker)

Ogilbia Galápagosensis (Galápagos cuskeel)

Opisthonema berlangai (Galapágos thread herring)

Phalacrocorax harrisi (Flightless cormorant)

Prionotus miles (Galápagos gurnard)

Quassiremus evionthas (Galápagos snake eel)

Starksia galapagensis (Galápagos blenny)

Stegastes beebei (Galápagos ringtail damselfish)

Umbrina galapagorum (Galápagos drum)

Xyrichtys victori (Galápagos razorfish)

STATUS: Endangered

Arctocephalus galapagoensis (Galápagos fur sea lion)

Mimus melanotis (San Cristóbal mockingbird)

Progne modesta (Galápagos martin)

Spheniscus mendiculus (Galápagos penguin)

Zalophus wollebaeki (Galápagos sea lion)

STATUS: Critically Endangered

Azurina eupalama (Galápagos damsel)

Bifurcaria galapagensis (Galápagos stringweed)

Camarhynchus heliobates (Mangrove finch)

Conolophus marthae (Galápagos pink land iguana)

Mimus trifasciatus (Floreana mockingbird)

Phoebastria irrorata (Waved albatross)

Pterodroma phaeopygia (Galápagos petrel)

STATUS: Extinct

Blutaparon rigidum (Galápagos amaranth)

Chelonoidis abingdoni (Abingdon giant tortoise; Lonesome George)

Chelonoidis niger (Floreana giant tortoise)

Megaoryzomys curioi (Galapágos giant rat)

Nesoryzomys darwini (Darwin’s Galápagos mouse)

Nesoryzomys indefessus (Indefatigable Galápagos mouse)

Pyrocepahlus dubius (San Cristóbal flycatcher)

Sicyos villosus (Pepino de Galápagos)

In 2007, concerns about tourism, population growth, overfishing, and invasive species prompted UNESCO’s 21-member World Heritage Committee to add (via majority vote) Galápagos to its “red list” of World Heritage Sites in Danger. (The committee rejected Brazil’s recommendation to revoke Galápagos from UNESCO’s list of World Heritage Sites.) Three years later, after the Ecuadorian government strengthened its conservation measures in the islands, UNESCO removed Galápagos from its “in danger” status. IUCN objected, however, noting that there was “still work to be done.”

Today, IUCN is one of the most influential and diverse conservation organizations in the world.

See also: Part I: Invasive Species; Part II: Charles Darwin Foundation and Research Station; Galapagos National Park; UNESCO World Heritage Site
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Invertebrates

Invertebrates—that is, animals lacking a backbone—are abundant throughout Galápagos. In the ocean, they range from mollusks and sea cucumbers to corals and sea urchins, and on land they range from toxic scorpions to carpenter bees and photogenic Sally Lightfoot crabs. Invertebrates live in all of the islands’ habitats.

Terrestrial invertebrates are the islands’ largest (more than 2,300 species, of which about half are endemic), most diverse group of organisms; they account for 51% of the islands’ total biodiversity. Their important ecological functions include pollination, recycling nutrients, and being part of many food chains. Some species of invertebrates are remarkable; for example, there are more than 60 species of Bulimulus, a land snail endemic to Galápagos.

It is impossible here to discuss all of the invertebrates of Galápagos. However, here are some of the most popular and interesting ones:

Orange Cup Coral (Tubastrea coccinea)

Instead of using photosynthetic partners to generate their food, the soft polyps of these corals have tentacles that catch passing plankton. The polyps, which live in a hard shell that they secrete, are especially active at night. Orange cup corals are among the most common corals in Galápagos.

Green Sea Urchin (Lytechinus semituberculatus)

These small (about 2 inches in diameter), endemic echinoderms are named for their lime-green spines, which are up to 0.7 inches long. Green sea urchins—like decorator crabs and many insect larvae—often adorn themselves with algae, spines of other urchins, and fragments of shells. Green sea urchins live in tide pools and shallow water near shore, and are common at many snorkeling sites throughout Galápagos.

Pencil-Spined Sea Urchin (Eucidaris thouarsii)

Like green sea urchins, pencil-spined sea urchins live in tide pools and shallow water near shore. They are named for their short (2 inches long and 0.2 inches thick), purple spines, which resemble pencils and can be used to draw on lava. Spines of these native urchins are major parts of many beaches in Galápagos.

Galápagos Sand Dollar (Encope micropora galapagensis)

Visitors seldom see living sand dollars because they burrow just beneath the sand, where they eat organisms disturbed by the moving sand. However, sand dollars often wash ashore during high tides.

Chocolate Chip Sea Star (Nidorellia armata)

These native, five-armed sea stars, which are also known as spiny sunstars, are common along rocky coastlines. These aptly named echinoderms are up to 7 inches in diameter, and their yellowish-orange bodies are covered with a regular pattern of sturdy, short, dark-brown spines reminiscent of chocolate chips.

Giant Sea Cucumber (Isostichopus fuscus)

These native, dark, sausage-shaped echinoderms, which are found throughout Galápagos on sandy bottoms of the ocean, reach lengths of up to 8 inches. They sometimes are covered with brown or orange bumps. There is a large international market (legal and illegal) for sea cucumbers because of their alleged aphrodisiacal powers. In recent decades, overfishing has dramatically reduced the populations of sea cucumbers in Galápagos.

Sally Lightfoot Crab (Grapsus grapsus)

Although juvenile Sally Lightfoot crabs are drab and difficult to see on lava rocks, adults are colorful parts of intertidal zones throughout Galápagos. Adults move quickly and are light on their feet, and their scarlet red, purple, yellow, and blue shells are striking against black lava. Adults are predators and scavengers, and juveniles feed largely on algae and animal detritus. Sally Lightfoot crabs are eaten by octopi, herons, and other shorebirds.

Ghost Crab (Ocypode gaudichaudii)

These small (4 inches), pinkish crabs live on sandy beaches throughout Galápagos, where they are especially active at night. The eyes of these crabs are atop retractable stalks that are raised when in open spaces, and lowered when in their burrows. In the intertidal zone, ghost crabs’ nests are marked by sandy balls excavated by the crabs.

Fiddler Crab (Uca helleri)

Fiddler crabs, which are omnivorous and less than 2 inches wide, are reddish-brown, abundant, and well-camouflaged residents of mangrove swamps and intertidal zones. Males have one small claw and one large, fiddle-like claw, which they use to fight rival males and impress females during courtship rituals.
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Sally Lightfoot crabs (Grapsus grapsus) are colorful invertebrates abundant in the intertidal zone throughout Galápagos. They eat scavenged carcasses, feces, and algae. Their name probably comes from their rapid, light-on-their-feet scurrying across rocks. (Courtesy of Randy Moore)

Galápagos Centipede (Scolopendra galapagensis)

These endemic, brown arthropods have reddish legs and large fangs for injecting poison into lizards, other invertebrates, small birds, and mammals. Galápagos centipedes, which are a favorite food of Galápagos hawks, are up to 12 inches long. They live in the arid zone of most islands, where they are most active near nightfall.

Galápagos Green-Eyed Horsefly (Tabanus vittiger)

These endemic flies live throughout Galápagos and are notorious pests. They are the largest (up to 0.5 inches long) flies in the islands and have translucent wings; their dark bodies are marked with reddish, horizontal lines. Males eat pollen, and females eat blood of iguanas, tortoises, and sea turtles. Galápagos green-eyed horseflies are loud and can inflict painful bites.

Galápagos Scorpion (Hadruroides maculatus galapagoensis)

As their name suggests, these small (2–3 inches long), brown scorpions are endemic to Galápagos. They live in the arid zone of most islands, where they use their impressive pincers to prey at night on other, smaller arthropods. Galápagos scorpions are a favorite food of lava lizards.

Zig-Zag Spider (Neoscona cooksoni)

This endemic, light-brown spider lives in the arid zone of most islands, where it often builds its web across trails. Zig-zag spiders sit near the center of their webs with their long legs paired in an X. The spiders are harmless, but guides often divert hikers off the path to avoid disrupting the spider.

Galápagos Carpenter Bee (Xylocopa darwini)

These endemic, solitary bees are the only bees in Galápagos. They nest in wood, suggesting that their ancestor probably got to Galápagos in floating logs from the mainland. The large, black females are common, and small, brown males are rare. Galápagos carpenter bees are important pollinators of the islands’ endemic flowering plants.

Galápagos Blue Butterfly (Leptodes parrhasioides)

These endemic butterflies, which live throughout the islands, are the only blue butterflies in Galápagos. They are small (i.e., less than 1.5 inches) and have two to four dark spots, often ringed with blue, near the rear inner edge of their hind wings. Galápagos blue butterflies are best seen after rains in the arid zone of all main islands.

Monarch Butterfly (Danaus plexippus)

Monarch butterflies, which can have wingspans exceeding 4 inches, are the largest butterflies in Galápagos. They are the same monarch that lives in North America, and their striking orange and black colors warn predators of their noxious defensive compounds. Monarch butterflies develop only on leaves of milkweed (Asclepias curassavica), which is an introduced species in Galápagos. Milkweed was first recorded in the islands by the CAS collectors in 1905–1096, but they did not report any monarchs. Less than two decades later, however, monarchs—which are famous for their long migrations—had colonized the islands, probably carried there by wind-assisted flight. Over centuries, monarchs probably got to Galápagos several times, but could establish themselves only after milkweed was living in the islands.

Large Painted Locust (Schistocerca melanocera)

These large (up to 4 inches long), endemic insects live on all islands except Española. Their colorful patterns of red, black, and yellow make these insects unmistakable.

See also: Part II: California Academy of Sciences Expedition 1905–1906; Galápagos Marine Reserve
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Jessica

The Jessica was an oil tanker that ran aground in Wreck Bay at San Cristóbal Island on the evening of Tuesday, January 16, 2001. This bay is at the entrance to Puerto Baquerizo Moreno, the capital of Galápagos and largest town on San Cristóbal. The Jessica spill remains a landmark event and one of the worst environmental disasters in the history of Galápagos.

The Jessica, which was owned by Acotramar, was coming from Guayaquil to Galápagos carrying 160,000 gallons of diesel oil for Baltra Island, and 80,000 gallons of bunker fuel for the tourist boat Galápagos Explorer II. Jessica’s captain, Tarquino Arévalo Escandón, mistook a signal buoy for a lighthouse and ran aground on Schiavoni Reef about 0.5 miles from Puerto Baquerizo Moreno. The Ecuadorian Navy and GNPD officials began making plans to empty the fuel tanks of the Jessica. Although no fuel leaked from the boat immediately, Ecuadorian officials deployed floating barriers to contain any fuel that might leak later into the calm waters of the bay.
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On January 16, 2001, the oil tanker Jessica ran aground in San Cristóbal’s Wreck Bay (near the town of Puerto Baquerizo Moreno), spilling more than 200,000 gallons of fuel into the ocean. This spill highlighted the perils of the islands’ dependency on imported fuel, and was followed by a pledge that the islands would import no fossil fuels by 2017. In 2020, however, Galápagos remained heavily dependent on fossil fuels for generating electricity. (Courtesy of Randy Moore)

In upcoming days, the situation at Wreck Bay began to change. By January 18, the Jessica had listed 25o and the first slicks of bunker fuel polluted the bay. By the next day, more than 2,000 gallons of fuel had spilled from a cracked fuel tank. Although local fishermen, GNPD officials, and the Ecuadorian Navy used nets and other barriers to try to contain and recover the spilled oil, the oil began to spread. By the end of the day on January 20, only about 20% of the Jessica’s diesel fuel had been evacuated from the boat, and a large slick began moving northwest at about one nautical mile per hour. At this point, the spill affected only about 5–10% of Wreck Bay, but several oiled sea lions and birds (e.g., pelicans) were treated. On January 23, oil was still leaking from the Jessica, and a 2-inch-thick layer of bunker fuel invaded Santa Cruz’s Tortuga Bay. Workers there filled hundreds of bags with the oil. Newspapers throughout the world ran headlines like as this one in the Chicago Tribune: “For Humanity, Save the Galápagos from Humanity.”

By January 25, the Jessica had been stabilized, and Captain Arévalo—who admitted that he was completely to blame for the wreck—and his crew were detained, pending formal charges. The U.S. Coast Guard had joined in helping evacuate fuel from the leaking boat. The following day, a small slick was reported between Floreana, Santa Fé, and Española Islands. However, by January 30, fewer slicks were visible, and emergency operations began to wind down. Currents pushed most of the fuel north and west into deeper waters, thereby minimizing the impact of the spill on land, and sunlight hastened the evaporation of the fuel’s volatile compounds.

In all, the Jessica dumped more than 60% of its fuel into the ocean; much of this fuel washed ashore at Santa Fé, Santa Cruz, and San Cristóbal, but some reached Isabela and Fernandina in western Galápagos. Several Galápagos sea lions were covered with oil, as were tens of brown pelicans and blue-footed boobies. At Santa Fé Island, many marine iguanas died.

On February 8, the GNPD sued Acotramar, Arévalo, Terra Nova (the British insurers of the Jessica), and others for more than $10 million. This was the first international lawsuit to be settled in favor of environmental damage reparation. Today, the Jessica spill continues to highlight the dangers associated with the dependence of Galápagos on imported fuels to meet the demands of its rapidly growing population and tourist industry. Bunker fuel is now banned in Galápagos, but the islands remain overwhelmingly dependent on imported fossil fuel.

Wreck Bay includes a red-and-black lighted buoy that marks the shallow reef that claimed the Jessica. (The deeper channel through which boats can safely enter Wreck Bay is to the east.) The remains of the ship are under about 40 feet of water about 160 feet northwest of the buoy, where waves break in the bay. (This buoy is directly in front of the public pier at the end of Avenida Española.) On calm days, the Jessica’s remains are visible from water taxis and airplanes landing at the nearby airport. Other wrecks, such as the Carahua (from more than 75 years ago) to the northwest, are also nearby. As residents of San Cristóbal have noted, “They don’t call it Wreck Bay for nothing.”

See also: Part II: Boats of Note
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Kicker Rock

Kicker Rock is a spectacular tuff cone just northeast of Puerto Baquerizo Moreno. A tuff cone is made of compacted ash that, when cemented together by heat, forms a compacted ash known as tuff. Other examples of tuff cones in Galápagos include Pinnacle Rock (Bartolomé Island) and Darwin’s Arch (Darwin Island). Kicker Rock, which towers 485 feet above sea level, has been molded by erosion into the shape of a shoe, Sphinx, or sleeping sea lion (León Dormido, when viewed from the south). The two parts of Kicker Rock are separated by a channel that can be navigated by small boats.

Kicker Rock was named by British sailor James Colnett in 1748. Colnett saw Kicker Rock at least twice—first on the afternoon of June 25, 1793, and again on March 12 of the following year—while aboard the Rattler. Many people claim that Colnett named Kicker Rock because its shape resembles that of a shoe. However, he never likened the landmark to a boot or shoe; instead, he said it resembles a sperm whale with its head up and mouth open. There is no evidence that in Colnett’s day, “kicker” meant “whale.”
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Kicker Rock is a prominent, 500-foot-high landmark off the western coast of San Cristóbal. To many people, the shape of this tuff cone resembles that of a boot, whereas others liken it to a Sphinx or sleeping sea lion (“León Dormido”). There are no landing sites on Kicker Rock, but strong currents here make snorkeling exciting. (Courtesy of Randy Moore)

Colnett probably named Kicker Rock not for the landmark’s resemblance to a shoe or boot, but instead for “The Kickers” (i.e., Kicker-Gill and Gill-Kicker), a pair of seamarks built in the 17th century in Hampshire on the south coast of England. (Colnett knew the Kickers, for he had visited Portsmouth.) These landmarks helped ships sail safely through the narrow, shallow stretch of the English Channel between Portsmouth Harbor and the Isle of Wight. The Kickers, which were about 0.6 miles apart, were prism-shaped towers 49–125 feet high made of bricks, plaster, and whitewashed stone. The younger tower (Kicker-Gill) stood until 1965, and the older tower (Gill-Kicker) was dismantled in 1779 and replaced by a fort. Boat captains would enter Portsmouth Harbor by lining up the two Kickers, much like boat captains in Galápagos (prior to having GPS) entered Genovesa’s Darwin Bay by lining up the metal towers on Genovesa Island.

Today, Kicker Rock is a popular Marine Visitor Site. There are no landing sites, but visitors will see frigatebirds, Nazca boobies, and blue-footed boobies there. Strong currents often make snorkeling at Kicker Rock exciting.

See also: Part II: Colnett, James
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Lack, David

David Lambert Lack (1910–1973) was a British evolutionary biologist who made important contributions to ornithology and ecology. His pioneering book Darwin’s Finches (1947) popularized the phrase “Darwin’s finches” and made the birds an icon of evolution, despite the fact that Charles Darwin himself said surprisingly little about them and, in fact, did not see all of the different species of finches in Galápagos. Although Darwin continues to get credit for finches he never saw and for insights about them that he never made, it was Lack who provided the evidence that linked Galápagos finches with evolution by natural selection. Lack documented the evolutionary divergence in finches’ beak size and the concomitant decrease in competition.

Lack arrived in Galápagos in late 1938. In the mornings, he studied birds in the wild, and in the afternoons, he tried to get different species to mate in aviaries that he built. When he found no evidence for hybridization among finches, Lack concluded it was not important for explaining variation in finches or their evolution. (The more recent work of Peter and Rosemary Grant has shown that hybridization is important for the adaptive radiation of finches.) Lack paid little attention to finches’ songs (which are not discretely different among most species) because he had no way to record them. Biologists now know that these songs are important, even though individuals of one species occasionally acquire the song of another.

Lack believed that fossils were necessary to establish evolutionary relationships. Because all fossils of finches in Galápagos are relatively young (i.e., only a few thousand years old), Lack said little about the evolutionary history of Galápagos finches. Beginning in the early 1960s, advancements in molecular biology enabled biologists to estimate the position of each species during finches’ adaptive radiation in the islands.

Lack was born on July 16, 1910, in London, and his father, Harry Lambert Lack, later became president of the British Medical Association. Lack attended several preparatory schools and the Open Air School before Gresham’s School in Norfolk. There, he spent his spare time birdwatching. Lack was especially influenced by his longtime mentor Julian Huxley’s work on bird courtship, and in 1928, Lack’s essay titled “My Favourite Birds” won the silver medal in the Public School Essay Competition sponsored by the Royal Society for the Protection of Birds. In 1936, Lack earned a master of arts degree in natural sciences from Magdalene College (Cambridge).

After teaching at Dartington Hall School (now closed) from 1933 to 1940, Lack became interested in territoriality in birds, and decided to take a year off to study the subject. He considered studying African weavers, but after reading Percy Lowe’s article in Ibis in 1936—which, among other things, coined the term “Darwin’s finches”—Lack decided to study Galápagos finches. (Huxley arranged for his expenses to be paid by the Royal and Zoological Societies of London.) Lack and five colleagues arrived in Galápagos in late 1938 to study natural selection through interspecific competition; they stayed only a few months, but collected large amounts of data that Lack analyzed after he left the islands. Lack and his colleagues collected 31 live finches, which he gave to the CAS. After studying the finches collected in 1905–1906 by the CAS, Lack went to New York and studied finches at the AMNH, where he stayed with biologist Ernst Mayr (1904–2005). In all, Lack measured the beaks of more than 7,600 finches.

Lack’s much-delayed expedition to Galápagos was unpleasant; he described his boat to the islands as squalid and uncomfortable. He condemned the boat that took him around Galápagos as “a slag heap,” and his working conditions as nearly always unpleasant. After leaving Galápagos on April 4, 1939, for Panama, Lack—like Darwin—never returned.

Lack arrived at San Cristóbal in December 1938, at the beginning of the rainy season. Although he had a dismal social experience in Galápagos, his work there was productive. He published two interpretations of the differing beak-sizes of Galápagos finches. The first of these papers was the 160-page The Galápagos Finches (Geospizinae): A Study in Variation (1945), in which he concluded that differences in bill size are species-recognition signals (i.e., reproductive isolating mechanisms). Although Lack completed the hurriedly written manuscript in 1940 “at the time of Dunkirk,” the outbreak of World War II delayed publication of the monograph until 1945 (i.e., five years after its completion). In the meantime, Lack had started writing his first book, Darwin’s Finches (1947), which reflected a radical shift in his thinking in 1943 about what he saw in Galápagos.

In Darwin’s Finches, which he dedicated to the CAS 1905–1906 expedition to Galápagos, Lack argued that differences in finches’ bills are the result of selection pressure for obtaining food. That is, finches’ differing bills reflect adaptations to differing foraging niches. Lack concluded that when two related species are in the same region, they compete, but both cannot remain there unless they occupy a different niche (i.e., are isolated ecologically by lifestyle or food source). Most of Lack’s major conclusions in Darwin’s Finches have been confirmed repeatedly, and for the rest of his life, he continued to emphasize the importance of ecological factors for speciation in Galápagos finches. In doing so, he brought competition theory into animal ecology. Huxley urged Lack to subtitle Darwin’s Finches “A Study in Evolution or something similar,” but Lack objected because he felt that doing so could insult readers. (The subtitle was omitted from the original edition, but it appeared on the reprint in 1961.) Here is Lack’s most explicit statement about the evolution of Darwin’s finches (Lack, 1947):

It may be supposed that the ancestral finch first became differentiated into various forms in geographical isolation on different islands. After a significantly long period of isolation, some of these forms had become so different that, when by chance they met on the same islands, either they were already intersterile, or hybrids between them were at a selective disadvantage so that intersterility was evolved. Thus new species originated. But when they met, such new species must have tended to compete with each other; both could persist together only if they had diverged sufficiently for each to prove better adapted to one part of the original food supply or habitat, which was then divided between them. After such restriction in ecology, each became increasingly specialized. Each then spread to other islands, so that it became differentiated into new geographical forms, some of which in their turn later met on the same island and kept distinct, thus giving rise to further new species, and resulting in further ecological restriction and structural specialization. In this way there appeared the adaptive radiation whose end-forms are alive today.

Although the first modern taxonomic treatment of finches had been published in 1931 by Harry Swarth (1878–1935), Lack’s Darwin’s Finches improved our understanding of finches by 1) gathering evidence from many sources that had previously been overlooked, and 2) stressing the importance of natural selection in understanding population ecology. Although Lack did no experimental work (he believed that such work put animals in artificial conditions), his conclusions in Darwin’s Finches (e.g., finch diversification on different islands; competition between species for food) were important. Indeed, Lack believed that many of his conclusions would apply much more widely than to the Galápagos finches. He was right; few books have had a bigger impact on evolutionary biology than Darwin’s Finches, which forever designated the new name of the Galápagos birds. Although Darwin had used Galápagos mockingbirds (but not finches) to support his ideas in On the Origin of Species (1859), biology textbooks everywhere followed Lack’s lead and discussed “Darwin’s finches.” (Lack had earlier called the birds “Galápagos finches” because they do not all live in Galápagos; one lives on Cocos Island, 447 miles to the northeast.) Lack’s friend Ernst Mayr recognized Lack’s important contributions when he acknowledged, “The person who more than anyone else deserves credit for reviving an interest in the ecological significance of species was David Lack,” later adding that “there is no modern textbook of zoology, evolution or ecology which does not include an account of [Lack’s] work” (Mayr, 1985). Darwin’s Finches, which was published more than a century after Darwin left Galápagos, was reissued in 1961 and 1983 on the condition that the text not be changed.

From 1940 to 1945, Lack worked as a civilian technical adviser on projects involving the development of radar. During this time, he helped edit Ibis, the journal of the British Ornithologists Union. In 1945, Lack became director of the Edward Grey Institute of Field Ornithology at Oxford, a position he held for 28 years. In 1966, he also presided at the XIV International Ornithological Congress held in Oxford.

In 1948, Lack’s friends from Dartington helped convert him from agnostic to Christian, and in 1951 he was confirmed in the Anglican Church. Six years later, he published his controversial and poorly received Evolutionary Theory and Christian Belief: The Unresolved Conflict (1957), in which he embraced both evolution and an orthodox version of Christianity. According to Lack, the claims made by science in the realm of faith (and vice versa) are invalid because science and faith operate in separate realms. Apparently not bothered that a benevolent deity could reign over nature’s struggle for existence, Lack claimed that humans are unqualified to judge whether natural selection is evil or contrary to a divine plan. Unlike many of his religious contemporaries, who believed that evolution could be reconciled with faith, Lack portrayed the evolution-religion conflict as seemingly inevitable. He remained a committed Christian for the rest of his life.


Webster-Harris Expedition

In 1897, eccentric British banker and zoologist Walter Rothschild (1868–1937) sent Charles Miller Harris to Galápagos to collect every tortoise that he could find. The so-called Webster-Harris Expedition (animal collector Frank Webster organized the expedition for Rothschild) discovered the flightless cormorant (which Rothschild named Phalacrocorax harrisi) and collected more than 3,000 bird skins and 65 live tortoises. These became part of Rothschild’s collection of animal specimens, which was the largest such collection in the world. The expedition, which reported that dogs were eating baby tortoises “as fast as they hatched,” found the remains of Raimundo Guardado, whom Manuel Cobos had ordered be marooned on Santiago. Later, when being blackmailed, Rothschild sold his 280,000 bird skins (including all of those collected in Galápagos) to AMNH for about $1 each. (At its largest, Rothschild’s collection also included 30,000 beetles, 200,000 birds’ eggs, and more than 2.2 million butterflies.) Five decades later, these specimens at AMNH were studied by David Lack as he tried to understand how finches evolved in Galápagos.



In 1954, Lack developed what is known as Lack’s Principle, which stated that, on average, birds lay only as many eggs as they will be able to provide for. This principle was important because it viewed the evolution of avian clutch size in terms of individual selection instead of the competing contemporary idea of group selection (e.g., that it was for the benefit of the species). Lack’s Principle was later applied to other organisms, for it recognized that effort spent on reproduction must be worth the cost (i.e., if there are too many offspring to support, fewer offspring will survive, thereby reducing the parents’ reproductive fitness).

Lack, one of the world’s most outstanding ornithologists and evolutionists, was recognized with several awards. For example, in 1958, he was awarded the Godman-Salvin Gold Medal by the British Ornithologists Union, and in 1963 he was made a Fellow of Trinity College, Oxford. In 1972, one year before his death, Lack received the Darwin Medal from the Royal Society. His research, which laid the foundation for the more extensive work of Peter and Rosemary Grant, helped make Galápagos finches one of the most recognized symbols of evolution in the world today. The Grants, who dedicated How and Why Species Multiply: The Radiation of Darwin’s Finches (2011) to Lack, acknowledged his great work and described themselves as “the bearers of a torch he passed on.”

Lack, a pioneer in what became known as evolutionary ecology, died of cancer at Oxford on March 12, 1973.

See also: Part I: Darwin’s Finches; Part II: Grant, Peter and Rosemary; Lowe, Percy
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Land Iguanas

There are four species of iguanas in Galápagos, all of which are endemic to the islands. Three of these species live only on land and are referred to as land iguanas: the Galápagos land iguana, the Santa Fé land iguana, and the Galápagos pink land iguana. All of these species belong to the genus Conolophus (from the Greek words konos, meaning “cone,” and lophos, meaning “crest,” referring to the cone-like scales along the iguanas’ dorsal crest). Land iguanas are easily distinguished from marine iguanas (i.e., the other species of iguana in Galápagos), which spend 5–10% of their time in the ocean and have a blunt snout, darker coloration, and a laterally flattened tail adapted for swimming.

[image: ]

Land iguanas (Conolophus spp.) are endemic to Galápagos, where they live in small colonies on islands including North Seymour, Santa Fé, Isabela, and South Plaza. These iconic reptiles, whose leathery skin, giant claws, and long spinal crests give them a “prehistoric” appearance, feed mainly on fruit and pads of Opuntia cactus, other plants, and insects. During mating season, males pounce on females, which they forcibly restrain during copulation. (Courtesy of Randy Moore)

Land iguanas are 2–4 feet long, weigh up to 30 pounds, and are primarily herbivores, but they can also eat insects and carrion. Most of their water comes from fruits, flowers, and pads of prickly pear cactus, which comprises up to 80% of their diets. Although some land iguanas remove the spines from prickly pear fruit by rolling the fruit on the ground, their leathery mouths can withstand eating the spines.

Land iguanas and marine iguanas diverged 4.5–10 million years ago, meaning that they are older than any extant island in Galápagos. Land iguanas’ long tails, spikes down the middle of their backs, long claws, and sprawling legs give the animals a distinctive “prehistoric” appearance. When Charles Darwin saw land iguanas in Galápagos in 1835, he dismissed them as “ugly animals” having a “singularly stupid appearance” (Darwin, 1845).

GALÁPAGOS LAND IGUANA

The Galápagos land iguana (C. subcristatus) is a large, diurnal, yellow (with blotches of black, white, and brown) lizard that inhabits the arid zones of Baltra, Fernandina, Santa Cruz, South Plaza, and North Seymour. They are most active early in the morning and late in the afternoon; when they are inactive, they retreat to their burrows or under dense vegetation. They are easy prey for introduced animals such as cats and dogs, and juveniles are also eaten by Galápagos hawks and snakes.

Galápagos land iguanas reach sexual maturity at 6–12 years. Males aggressively court females and defend their breeding territories by confronting and fighting with other males. After mating, females sometimes travel more than 10 miles (and compete with other females) for nesting sites, at which they dig holes 20 inches deep. After laying 8–20 eggs, the females then guard their nests for a few days to make sure that other females digging nests do not damage their eggs. The eggs hatch about 100 days later. Galápagos land iguanas can live for more than 60 years. There are about 10,000 adult Galápagos land iguanas in Galápagos.

IUCN lists Galápagos land iguanas as Vulnerable because of their restricted range and threats from introduced species that kill and compete with iguanas for food. Land iguanas enjoy mutualisms with Galápagos mockingbirds and finches, which remove iguanas’ dead skin and eat their ticks, flies, and sloughed skin. The birds get a nutritious meal, and the land iguanas are relieved of their pests. Land iguanas often reposition their bodies to accommodate the birds.

SANTA FÉ LAND IGUANA

The Santa Fé land iguana (C. pallidus), which is endemic to Santa Fé Island, is slightly larger and more yellow than Galápagos land iguanas. Adults have no natural predators, but juveniles are eaten by Galápagos hawks, short-eared owls, and snakes. The lack of introduced predators on Santa Fé has aided the survival of this species.

Males defend territories spanning up to 3,000 square feet and mate with up to seven females. In October and November, females dig holes and lay 2–20 eggs, which hatch about four months later. IUCN lists Santa Fé land iguanas as Vulnerable because of the small size and restricted range of the population (i.e., the iguanas live only on one small island).

GALÁPAGOS PINK LAND IGUANA

The Galápagos pink land iguana (C. marthae) was discovered in 1986 by GNPD rangers and identified as a separate species in early 2009. In announcing this “new” species of land iguana, Gabriele Gentile and her colleagues wrote that “[d]espite the attention given to them, the Galápagos have not yet finished offering evolutionary novelties” (Gentile, et al., 2016). Gentile named the species in memory of her daughter, Martha Rebecca Gentile.

The Galápagos pink land iguana lives only on and around the northern slopes of Isabela’s Wolf Volcano, a site that is not accessible to tourists. (Wolf Volcano, which is on northern Isabela, reaches 5,600 feet, making it the highest peak in Galápagos.) The iguanas’ pink color (accented with a few wide, dark bands) results from a lack of pigment that reveals the blood in the iguana’s underlying tissues. Galápagos pink land iguanas appear to be the most ancient of the archipelago’s land iguana lineages, having diverged from other land iguanas approximately 5.7 million years ago, before most, if not all, of the current islands formed in Galápagos.

IUCN lists Galápagos pink land iguanas as Critically Endangered because of their limited range (less than 10 square miles), small population (fewer than 400 individuals in 2019), threats by introduced animals, and eruptions of Wolf Volcano (it last erupted in 2015).

REINTRODUCTIONS

In the early 1930s, wealthy California industrialist George Allan Hancock (1875–1965) came to Galápagos aboard his Velero III, hoping to see the 4-foot-long land iguanas on Baltra that William Beebe (1924) had described as “veritable dragons.” Indeed, the frontispiece of Beebe’s Galápagos: World’s End (1924) featured a picture of one such “dragon,” and a film showing biologist John Garth (1909–1993) holding a Baltra land iguana during Hancock’s expedition was the first known film made in Galápagos. When Hancock noted in 1932 that Baltra’s land iguanas were starving because the island’s feral goats had eaten most of the vegetation, Hancock and zoologist Cy Perkins transferred 66 land iguanas from Baltra to nearby North Seymour, where there were no goats. When the Velero III returned the next year, the relocated iguanas were still there and doing well, so the crew transferred 26 more. These transfers were fortuitous, for land iguanas were gone from Baltra by 1954; goats had trampled their nests and outcompeted them for food. In the 1980s, some of the North Seymour land iguanas were brought to CDRS for breeding, and in subsequent years more than 400 of their offspring were reintroduced on Baltra. The breeding program for land iguanas at CDRS ended in 2008 after the successful repatriation of more than 800 land iguanas in Galápagos. Today, there is a healthy, growing population of land iguanas on Baltra.

Land iguanas have also been reintroduced on Santiago. In 1835, when Charles Darwin camped at Santiago, he could not find a place to pitch his tent because of the many burrows of land iguanas. Three years later, French sailor Aubert Dupetit Thouars (1793–1864) became the last person to record land iguanas on Santiago; the population was subsequently extirpated by feral pigs, goats, and donkeys. When the CAS visited Santiago in the early 1900s, they found only skeletal remains of the lizards.

Meanwhile, the population of land iguanas on North Seymour continued to grow. By 2018, there were more than 5,000 land iguanas there, and food was becoming scarce. GNPD, working with the nonprofit organization Island Conservation, gathered hundreds of North Seymour’s land iguanas. After placing them in quarantine for several weeks to rid the iguanas’ guts of seeds, 1,436 of the captured iguanas were reintroduced on Santiago on January 4, 2019. (Pigs had been eliminated from Santiago in 2000, and feral goats and donkeys in 2005.) This reintroduction is predicted to help restore ecological health (e.g., seed dispersal) on the island. As of 2019, the GNPD had not announced any plans to reintroduce land iguanas on Rábida, where they were extirpated decades ago by feral goats.

Cerro Dragón (Dragon Hill) is a hill along the northern shore of Santa Cruz that is named for the land iguanas that often congregate there. Just off the coast near there is Venecia, a small island that originally hosted no land iguanas. In the mid-1970s, when feral dogs at Cerro Dragón began killing the land iguanas, several Galápagos land iguanas (C. subcristatus) from Cerro Dragón were moved to Venecia. (The transfer also included several tons of soil from Santa Cruz in which the land iguanas could nest.) The land iguanas thrived on Venecia. Beginning in 1990, after dogs at Cerro Dragón were eradicated (GNPD paid hunters $1 per dog), land iguanas have periodically been returned from Venecia to Cerro Dragón, where their population is growing.

See also: Part I: Invasive Species; Part II: Marine Iguanas
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Lava Lizards

Lava lizards are the most abundant reptile in Galápagos. They superficially resemble miniature iguanas and get their name from their habit of sunning themselves atop lava. Lava lizards are typically 6–12 inches long, with individuals ranging in color from gray to greenish-brown. All lava lizards have slim bodies and long, tapering tails. Males are larger than females, more brightly colored, and have gold stripes, yellow specks, and a black or reddish throat. Females are largely unmarked (or have light speckles) and lack the black blotch on their throats. Females also have smoother skin, a reddish-orange throat and head, and a less prominent spinal crest than do males.

Everyone who visits Galápagos sees lava lizards; they are active year-round and, after they emerge near sunrise, remain active for most of the day. (They avoid excessive midday heat by withdrawing to shade.) Lava lizards’ diet includes insects, seeds, fruit, geckos, other lava lizards, and the parasites and dead skin of marine iguanas. Lava lizards flee when threatened, and often lose their tails when trying to escape. Lava lizards are eaten by Galápagos hawks, mockingbirds, snakes, herons, cats, and other predators.

All of the species of lava lizards in Galápagos are endemic and classified in the genus Microlophus (from the Greek words mikros, meaning “small,” and lophos, meaning “crest,” referring to the lizards’ dorsal crest). The species epithets have a variety of origins; for example, M. duncanensis lives only on Pinzón (Duncan) Island, and M. delanonis honors Amasa Delano (1763–1823), an ancestor of Franklin Delano Roosevelt who first noted lava lizards during his second visit to Galápagos in 1801.

Reproduction among lava lizards usually peaks during the rainy season (December to May). Females are sexually mature nine months after hatching, and males are sexually mature three years after hatching. Males patrol territories that can cover more than 2,500 square feet, but they can effectively monitor only about one-fourth of that area. When they encounter another male, they do “push-up” displays to make themselves appear larger. If the other male does not leave, they fight. When a female passes through their territory, males seize them by the skin of their neck and often drag them a short distance before copulating. Females, which sometimes travel more than 600 feet to find a suitable nesting area, lay one to seven white, leathery, pea-sized eggs in burrows 4–12 inches deep. (Females often fight over the best nesting sites.) The eggs hatch in about three months. Lava lizards can live longer than five years.

Galápagos lava lizards were first described in 1890 by Georg Baur, who named the ones he collected on Isabela (Albemarle) Tropidurus albemarlensis, and those he collected on Santa Cruz (Indefatigable) T. indefatigabilis. In 1992, new studies prompted biologists to reclassify all species of Tropidurus west of the Andes as Microlophus (which was formerly a subgenus of Tropidurus).

Lava lizards live on every major island except Genovesa, which may explain the absence of Galápagos hawks there. They have colonized Galápagos twice, the earliest of which occurred more than 1.4 million years ago. Although lava lizards on inhabited islands such as Santa Cruz are more skittish because of humans and invasive predators (especially cats), those on uninhabited islands (e.g., South Plaza Island, which has no introduced predators) are easily approached and watched.

ENDEMIC SPECIES

The most widespread lava lizard is the Isabela lava lizard, M. albemarlensis, which is also known as the Galápagos lava lizard. This is the only lava lizard on Isabela, Fernandina, and their surrounding islets (e.g., Cowley, Cuatro Hermanos, Las Tintoreras, Marielas Sur, Punta Mangle, and Tortuga). These islands and islets have much exposed lava, and lava lizards there are dark-colored. The IUCN classifies Isabela lava lizards as Least Concern.

Here are the other species of lava lizards in Galápagos, most of which live only on single islands and surrounding islets:

The Santa Fé lava lizard (M. barringtonensis) is the only lava lizard on Santa Fé island. IUCN classification: Least Concern

The San Cristóbal lava lizard (M. bivittatus) lives only on San Cristóbal and nearby Isla Lobos. IUCN classification: Near Threatened

The Española lava lizard (M. porternis), which is the largest lava lizard in Galápagos, lives only on Española and four surrounding islets (Gardner, Oeste, Osborn, Xarifa). IUCN classification: Least Concern

The Pinzón lava lizard (M. duncanensis) lives only on Pinzón. Unlike other species of lava lizards, the reddish-orange females are colored more brightly than dull reddish-brown males. IUCN classification: Vulnerable

The Floreana lava lizard (M. grayii) lives only on Floreana and four surrounding islets (Caldwell, Champion, Enderby, and Gardner-by-Floreana). IUCN classification: Near Threatened

The Marchena lava lizard (M. habelii) is the only species of lava lizard living on Marchena. Unlike most species of lava lizards in Galápagos, females lack reddish-orange coloration on their faces. IUCN classification: Least Concern

The Santa Cruz lava lizard (M. indefatigabilis) is the only lava lizard on Santa Cruz, Baltra, North Seymour, and surrounding islets (Caamaño, Daphne Major, Eden, Guy Fawkes, Mosquera, North Plaza, South Plaza, Punta Bowditch North, Punta Bowditch South, and Venecia). There is relatively little exposed lava on Santa Cruz (e.g., compared with Fernandina), and lava lizards on Santa Cruz are lighter in color than those on Fernandina. IUCN classification: Least Concern

The Santiago lava lizard (M. jacobi) is the only lava lizard on Bartolomé, Santiago, Rábida, and surrounding islets (Albany, Sombrero Chino, and Rocas Bainbridge). Flowers of Tiquilia are especially important sources of food for lava lizards on Bartolomé. IUCN classification: Least Concern

The Pinta lava lizard (P. pacificus) lives only on Pinta Island. IUCN classification: Least Concern

See also: Part II: Baur, Georg; Land Iguanas; Marine Iguana
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Lawson, Nicholas

Nicholas Lawson (1790–1851, born Nicolai Olaus Lossius) was born in Romsdal, Norway, on November 23, 1790. Although he was not from a sailing family, Lawson spent much of the rest of his life at sea. When he was 16 years old, he sailed to Barcelona, after which he ventured to Ireland, Great Britain, Brazil, and the Mediterranean, where he was captured in 1809 and taken hostage (as a potential slave) by Moroccan pirates. After his release, Lawson sailed to Philadelphia and China, and he became a U.S. citizen (as Nicholas Oliver Lawson) in 1811. The following year, he escaped capture near Gibraltar, after which he became a trader in Canada. After going bankrupt in 1816, he joined the Chilean Navy and served aboard the frigate Lautaro during the Chilean War of Independence (1810–1821). During that war, the often-wounded Lawson won a medal for his service in a battle in Valdivia in 1820.

During one battle, Lawson’s boat overpowered a Spanish schooner and took its Captain Asenjo prisoner. As the wounded Asenjo was dying, he begged Lawson to take care of his family. Although Lawson left the Chilean military in 1823, he apparently remembered Asenjo’s plea. In 1824, he married Rosario, Asenjo’s teenaged daughter.

During his next jobs as a Chilean shipbuilder and trader, Lawson often stopped in Galápagos to resupply his ships with food (i.e., tortoises) and freshwater. Because of Lawson’s familiarity with the islands, José Villamil—the first governor of Galápagos—appointed him vice-governor of Galápagos in 1832.

DARWIN’S VISIT

When HMS Beagle docked at Floreana on September 24, 1835, Villamil was away on business on the mainland, and Lawson was in charge. By chance, Lawson saw the Beagle when he came to the beach to meet a whaling ship. While aboard the Beagle, Lawson invited Captain Robert FitzRoy and Charles Darwin to join him for dinner the next day (Friday, September 25) in the highlands near the “Governor’s Dripstone,” which was Floreana’s famous (and still-existent) source of fresh water. Darwin enjoyed the lavish dinner, but neither he nor FitzRoy recorded what was served. At the time, there were about 200 settlers (mostly political prisoners) on Floreana, all eking out a meager existence.

At the settlement in Floreana’s highlands, Darwin noticed that people used tortoise shells as water pitchers. He also listened as Lawson claimed that he could see a tortoise shell and know from which island it came. Although David Lack later (in 1963) speculated that Darwin might not have written On the Origin of Species (1859) were it not for Lawson’s comment, Darwin did not initially pay much attention to Lawson’s claim. Indeed, Darwin did not collect any tortoises (except for those gathered as food) while in Galápagos, and he barely mentioned Lawson’s comments in the first edition of his Journal and Remarks (1839).

Only later, while reflecting on his observations of Galápagos mockingbirds and the alleged differences between East and West Falkland Island foxes, did Darwin admit (in the second edition of Journal of Researches [1845]) that “I had not as yet noticed by far the most remarkable feature in the natural history of this archipelago; it is, that the different islands to a considerable extent are inhabited by a different set of beings. My attention was first called to this by the Vice-Governor, Mr. Lawson, declaring that the tortoises differed from the different islands, and that he could with certainty tell from which island any one was brought. I did not for some time pay sufficient attention to this statement.” Darwin also noted the importance of his oversight, for “If there is the slightest foundation for [Lawson’s] remarks, the zoology of Archipelagoes—will be well worth examining; for such facts [would] undermine the stability of Species” (Darwin, 1845).

AFTER DARWIN

Three years after Darwin left Galápagos, Lawson—who believed that humans would wipe out all of the islands’ native species—was working as captain of Villamil’s boat at Floreana. By 1839, however, he had returned to his wife in Valparaiso, Chile, where he soon became a father (to daughter Anna-Rita [1839–1847]) and began working as a naval architect for the Chilean government. He then returned briefly to Galápagos to manage a 21-person colony that Villamil had founded after abandoning Floreana. Lawson, who tried (unsuccessfully) to be appointed the Swedish-Norwegian consul in Valparaiso, later wrote several letters (all in English) to his family. None of the surviving letters mention his now-famous meeting with Darwin and FitzRoy.

Lawson also influenced Galápagos in several other ways. For example, by 1830 he had introduced domestic animals such as goats, sheep, and pigs on Floreana, and possibly to other islands as well. By 1838, there were several hundred goats and more than 2,000 feral pigs on Floreana. These and other invasive species, along with habitat destroyed for farming, have made Floreana the most-damaged island in Galápagos. Lawson also brought wheat, barley, figs, papaya, lemons, sugarcane, and other plants to Floreana. Cotton that he introduced on Floreana soon hybridized with native cotton there, and today the hybrid is the dominant variety growing around Floreana’s Puerto Velasco Ibarra.

Lawson, who knew that whalers depended on tortoises for food, told Darwin that hunting tortoises for two days could supply enough food for the other five days of the week. To be of help, Lawson often directed ships to areas where tortoises were abundant. (For example, in 1833, he sent the U.S. frigate Potomac to Floreana’s Saddle Point, where 100 men collected 600 tortoises in three days.) However, he also realized the consequences of these harvests, predicting that Floreana’s tortoises would not last 20 years. He was right; they were gone in fewer than 10.

Lawson died in Valparaiso on March 1, 1851, eight years before Darwin published On the Origin of Species (1859). He is buried in Valparaiso.

See also: Part II: HMS Beagle; Darwin’s Name in Galápagos; The Voyage of the Beagle; Villamil, José María; Part III: Documents 9, 10
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Lonesome George

In the 1800s, whalers and pirates visiting Galápagos harvested hundreds of thousands of tortoises for their meat and oil. Because of its location in northern Galápagos, Pinta Island was hit especially hard because it was often boats’ first- and last-visited island. As a result, the population of tortoises on Pinta dropped rapidly, and by the end of the 1800s, only a few remained on the island. In 1906, the CAS collected what was assumed to be Pinta’s last three tortoises (all males). Except for the absence of tortoises, Pinta remained nearly pristine until 1959, when fishermen released three goats there. (Ironically, this was the same year that GNP was established.) With no predators, those goats reproduced rapidly and, by the 1970s, thousands of the animals had denuded the island.

On November 1, 1971, Hungarian snail biologist József Vágvölgyi and his wife Maria were hiking along the south slope of the volcano on Pinta Island when they saw a 5-foot-long, emaciated, male saddleback tortoise. Not knowing that tortoises on the island were presumed to be extinct, the Vágvölgyis thought little of their encounter with the solitary tortoise. Only later did they and others realize the importance of their find. The tortoise became known as Lonesome George (c. 1890–2012), a name derived from a character played by American actor George Gobel (1919–1991) on his weekly comedy The George Gobel Show, which aired on television from 1954 to 1960.

In the spring of 1972, a group of goat-hunting GNPD rangers brought Lonesome George from Pinta to the Tortoise Breeding and Rearing Center (est. 1965) on Santa Cruz, where he lived in captivity for the rest of his life. When George shunned the female tortoises placed in his pen, officials at the breeding center began trying a variety of strategies to get him to become a father. For example, in 1993, Swiss student Sveva Grigioni tried to coax some semen from Lonesome George and, in the process, became famous as “Lonesome George’s Girlfriend.” This strategy failed, as did offering a $10,000 reward for anyone who could find George a successful mate. In 1998, Linda Cayot—who was studying reptiles at CDRS—proposed that Lonesome George be displayed in a new enclosure, which was completed in 1992.

[image: ]

The Galápagos National Park Directorate operates tortoise breeding centers on Santa Cruz, San Cristóbal, and Isabela. Captive-bred tortoises such as those shown here are returned to their original island and habitat when they are about five years old and can resist attacks by introduced predators such as rats. (Courtesy of Randy Moore)

In November 1999, CDRS officials determined that George was related to the Española tortoise (C. hoodensis), after which two such tortoises were brought to CDRS for him. No luck. In July 2008, a nest with 13 eggs was found in his pen. Hopes were high, but none of the eggs were viable. In July of the next year, a second batch of eggs was found, but again none were viable. By 2011, George was living with two females from Wolf Volcano (C. becki), who were believed to be related to him. George was not interested.

Lonesome George, the last surviving Pinta Island tortoise (C. abingdonii), became a fundraising tool and icon of conservation. He was so famous in the islands that t-shirts advertised his name, a company was named in his honor, and disgruntled sea-cucumber fishermen staged a protest at CDRS in 1995 chanting “Death to Lonesome George!” Beyond Galápagos, George was also a celebrity; for example, scientists included him in their lectures about conservation, and in February 1976, television host Johnny Carson talked about him on his popular The Tonight Show.

THE DEATH AND LEGACY OF LONESOME GEORGE

On the morning of June 24, 2012, George’s handler and GNPD ranger Fausto Llerena Sánchez (known to friends as “Don Fausto”) found Lonesome George—estimated to be about 110 years old—in his pen, dead of natural causes. His death was international news. With his passing, the Pinta Island tortoise became extinct.

George’s remains were frozen and shipped to the AMNH in New York City, New York, where his body was preserved by a team led by taxidermist George Dante, the founder of Wildlife Preservations. (Lonesome George weighed 165 pounds alive, but the preserved Lonesome George weighs only 50.) George got to AMNH in April 2013, after which the preservation took more than a year. (Dante added green stains down George’s outstretched neck to make him appear as if he had just eaten.) George was displayed on the fourth floor of AMNH in 2014 as Ecuadorian officials argued about where he should reside. Some officials wanted him to be displayed in Quito, Ecuador’s capital, but the argument was won by those demanding that he be in Galápagos. On February 17, 2017, George returned to CDRS’s Tortoise Breeding and Rearing Center, where he is now displayed in an exhibit dedicated to him.

George was taken care of for more than 40 years by Llerena, who in 1972 had helped bring him from Pinta to Santa Cruz. In 1999, CDRS named the tortoise breeding center after Llerena. In 2015, a new species of tortoise discovered on Santa Cruz (C. donfaustoi) was also named for Llerena.

The last goat was killed on Pinta in 2003, and today tortoises are returning to Pinta. For example, in May 2010, GNPD rangers released 39 sterilized tortoises in the Pinta highlands. These tortoises thrived (within a year, they had each gained an average of 22 pounds) as they began restoring the ecosystem (e.g., by dispersing seeds). In 2018, when his genome was sequenced, researchers found that Lonesome George had unusual genes for longevity, DNA repair, and immunity.

See also: Part I: Giant Tortoises: The Galápagos of Galápagos; Part II: Charles Darwin Foundation and Research Station
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Lowe, Percy

Percy Roycroft Lowe (1870–1948) was an English ornithologist and surgeon who, in 1936, coined the term “Darwin’s finches.” Lowe had studied medicine at Cambridge, but while in South America (as one of six civil surgeons chosen to serve in the Second Boer War) he became interested in collecting birds. After working as the personal physician to politician and racehorse owner Sir Frederick Johnstone (1841–1913), Eighth Baronet, Lowe served in the Royal Army Medical Corps in World War I.

In 1935, Lowe coined the now-famous term “Darwin’s finches” in a paper titled “The Finches of the Galápagos in Relation to Darwin’s Conception of Species” that he read before the British Association for the Advancement of Science, which was celebrating the centenary of Darwin’s visit to Galápagos. At that meeting, Lowe noted that the bewildering diversity, intergradation, and distribution of finches in Galápagos had produced healthy hybrids that were challenging for systematists. Nowhere in the world, Lowe claimed, were there such similar birds eating the same food and living in the same place. Lowe’s ideas about finches’ hybridization were later rejected by David Lack, who went to Galápagos in 1938 to study the islands’ finches.

The following year, Lowe’s paper about Darwin’s finches appeared in the April issue of the journal Ibis that celebrated the centenary of Darwin’s visit to Galápagos. Lowe (1936) claimed that

there is no group of birds in the whole world that has more right to occupy the attention of zoologists at the present moment; for the problem presented by the very extraordinary diversity within this group of Finches appears to me to be a problem of first-class biological importance …

Darwin’s Finches form by far the most striking, by far the most interesting, and by far the most dominant group of land-birds on the Galapagos.… On every one of the twenty islands, large or small, Geospizids are found.… We therefore get not only a phenomenal amount of diversity among the species inter se, but there is a very remarkable amount of diversity within any given species. Such a diversity and such a distribution as the various forms of these Finches exhibit, and to which I can only allude in this very brief way, is, so far as I have been able to discover, absolutely unparalleled as far as existing birds are concerned.…

Lowe closed his paper by urging ornithologists to go to Galápagos “with the sole object of studying on the spot and for a sufficiently long period, by means of actual breeding experiments (emphasis by Lowe), the genetics of this very interesting group of birds,” adding that such experiments “ought to be comparatively easy, for these Finches are so tame that they can almost be picked off the bushes” (Lowe, 1936). One such person who took Lowe’s advice and went to Galápagos to study the finches was David Lack, whose influential book titled Darwin’s Finches (1947) immortalized the term “Darwin’s finches” with ornithologists and the public alike, and made the small, drab-colored birds the world’s most recognized symbol of evolution.

In 1919, Lowe became Curator of Birds at the Natural History Museum, and from 1920 to 1925 edited the Bulletin of the British Ornithologists’ Club. Lowe retired in January 1935, but served from 1938 to 1943 as president of the British Ornithological Union. In 1946, he was awarded the Godman-Salvin Medal of the British Ornithological Union for his “distinguished ornithological work.”

Lowe died on August 18, 1948.

See also: Part I: Darwin’s Finches; Part II: Grant, Peter and Rosemary; Lack, David
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Mammals

A distinguishing feature of Galápagos is that, except for humans and the animals we have introduced, mammals are not prominent in the islands’ ecosystems. Indeed, the roles typically filled by mammals in other ecosystems are filled by non-mammals in Galápagos. For example, in Galápagos, reptiles are the dominant herbivores, whereas in many other ecosystems this role is filled by mammals. Similarly, mammals are the dominant predators in many ecosystems, but in Galápagos, the apex terrestrial predator is the Galápagos hawk. Although Galápagos houses few endemic mammals because of its location and lack of freshwater, introduced mammals such as goats, pigs, dogs, rats, and cats have produced problems in the islands because native animals there have not developed resistance to mammalian predators. Humans, who are today’s dominant mammal in Galápagos, have been disrupting ecosystems in Galápagos since the time when the islands were visited by the first whalers and buccaneers.

There are several marine mammals in Galápagos. Visitors are thrilled by sightings of whales, and enjoy snorkeling with Galápagos sea lions. (These animals are discussed elsewhere in this book.) People who tour the islands aboard boats are often entertained by bottlenose dolphins (Tursiops truncates) and common dolphins (Delphinus delphis) riding their boat’s bow-wave. These mammals, which are common in open waters, are 9–13 feet long, weigh 400–600 pounds, and often swim in large pods of more than 300 individuals.

Bats and rice rats are the only native and endemic land-based mammals in Galápagos.

RODENTS

The first rice rat in Galápagos was discovered by Charles Darwin in 1835, and since then a total of seven species have been described. However, several of these species have been wiped out by humans and other introduced species such as cats, dogs, and rats. Black rats (Rattus rattus) and brown rats (Rattus norvegicus) have been blamed for the extinction of three species of endemic rats in Galápagos: Oryzomys galapagoensis, Nesoryzomys indefessus, and N. darwini. (Black rats are widespread throughout Galápagos, and brown rats are abundant on San Cristóbal and Santa Cruz.) Today, only four species of native rodents remain in Galápagos:

Santiago Rice Rat, or Santiago Galápagos Mouse (Nesoryzomys swarthi)

These endemic rats were presumed extinct, but several were discovered on Santiago by mammologist Robert Dowler in 1997. There, they coexist with black rats. They can do this because these two different species eat different foods (i.e., they do not compete for food). Feral cats may also be involved; such cats occur on all islands where endemic rodents have gone extinct—for example, Santa Cruz, San Cristóbal, and Baltra—but they are not on Santiago. Conservation status: Vulnerable

Galápagos Rice Rat (Aegialomys galapagoensis)

These endemic rats are brown, nocturnal, omnivorous, about 4 inches long, and have bat-shaped ears and large bulging eyes. They live only on Santa Fé, where they have become more abundant since goats were exterminated on the island in the late 1960s. Darwin collected several of these rats on San Cristóbal in 1835, but they were extirpated from that island soon thereafter by invasive species. Conservation status: Vulnerable

Darwin’s Rice Rat (Nesoryzmys narboroughi)

These endemic rats are about 5 inches long, have brown fur and feet, and are common on Fernandina. Conservation status: Vulnerable

Fernandina Rice Rat, or Fernandina Galápagos Mouse (Nesoryzmys fernandinae)

These endemic rats are about 6 inches long, have white feet, are largely nocturnal, and live only on Fernandina. This species was once considered extinct, but its rediscovery prompted scientists to reclassify it as Vulnerable.

BATS

Galápagos Red Bat (Lasiurus brachyotis)

These endemic, insectivorous bats roost in the highlands and coastal zones on Santa Cruz and San Cristóbal, but are seldom seen by visitors. L. brachyotis is closely related to red bats of South America. IUCN has not evaluated the conservation status of this bat.

Hoary Bat (Lasiurus cinereus)

These native bats are light brown, eat insects, and are larger than Galápagos bats. They roost in mangroves and shrubs on Santa Cruz, San Cristóbal, Isabela, Santiago, and Floreana. Unlike the Galápagos red bat, which forages near the ground, hoary bats forage in trees and higher in the air. Hoary bats are a species of Least Concern.

See also: Part II: Colonization by Plants and Animals; Sea Lions and Fur Sea Lions; Pirates and Whalers
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Mangroves

Mangroves grow in coastline swamps in tropical and subtropical areas worldwide. There, they are at the interface of the marine and terrestrial biomes. Mangroves are salt tolerant, often grow partly or entirely covered by water, and are adapted to the waves and oxygen-poor, waterlogged soil of coastal environments. Galápagos is home to four species of mangroves: the black mangrove, red mangrove, white mangrove, and button mangrove, all of which are native to the islands. Mangroves, which are most dense on Isabela, are important parts of 47% of GNP terrestrial Visitor Sites.

Black mangroves (Avicennia germinans), which are named for their grayish-black bark, are the largest and most salt tolerant of the four species of mangroves in Galápagos. They live primarily along sandy beaches and brackish lagoons throughout Galápagos, grow up to 70 feet tall, and produce small, dense clusters of white flowers. Their leaves are often coated by a thin layer of excreted salt. Spongy, upward-growing roots called pneumatophores help aerate the underground root system, and the large, hairy, buoyant fruits produced by black mangroves are dispersed by the ocean. Black mangroves are especially abundant on Santa Cruz (Puerto Ayora, Tortuga Bay, Las Bachas), Santiago (Espumilla Beach), Floreana (Punta Cormoránt), Fernandina, Isabela (Elizabeth Bay), and Rábida.

Red mangroves (Rhizophora mangle), which are named for their hard, reddish wood, are the most common mangrove in Galápagos. They grow in the low-tide zone of sheltered beaches, coves, and lagoons throughout Galápagos. Their many prop roots keep the trunk above the water level, reduce erosion by dissipating waves, anchor the trees to rocks, and form impenetrable thickets that accumulate organic debris that supports a variety of organisms in the intertidal zone. Most red mangrove trees grow up to 23 feet tall, but on either side of Perry Isthmus (Isabela) reach heights exceeding 40 feet. Red mangroves have white flowers and large, thick, dark-green, waxy leaves. Unlike most other flowering plants, whose offspring are initially dormant (i.e., as seeds), red mangroves are viviparous, meaning that their offspring develop while still attached to the parent plant. These torpedo-shaped offspring are about 8 inches long; often “plant” themselves when they fall into the wet, sandy soil in which the parent plants live; and are dispersed by waves. In some environments, the offspring must be in water for more than a month to survive. (In contrast, this period is two weeks in black mangroves and one week in white mangroves.) Red mangroves are especially abundant on Santa Cruz (Puerto Ayora, Tortuga Bay, Black Turtle Cove, Caleta Negra), Isabela (Elizabeth Bay, Punta Garcia, Puerto Villamil), Fernandina, Genovesa, and Bartolomé.

White mangroves (Laguncularia racemose) are shrubs that produce clusters of small, greenish-white flowers. Unlike other mangroves in Galápagos, white mangroves have pale, oval leaves that have spots on their undersides. White mangroves, which often live with red mangroves in brackish lagoons (but seldom on beaches), grow up to 25 feet tall and have elongate, pale-green fruit. White mangroves are abundant on Santa Cruz (Puerto Ayora, Tortuga Bay, Las Bachas), Santiago (Espumilla Beach), Floreana (Punta Cormoránt), Fernandina, Isabela (Elizabeth Bay), and Rábida.

Button mangroves (Conocarpus erectus) are not actually mangroves, but their resemblance is strong enough to warrant their shared name. These mangroves are the rarest mangroves in Galápagos. They have dark-gray bark, green flowers, alternate leaves, clusters of small flowers, and brownish-purple fruit. Button mangroves grow up to 35 feet tall on sandy beaches and near lagoons. In Puerto Villamil, a street is named for their genus. Button mangroves are common on Santa Cruz (Puerto Ayora, along the walk to CDRS), Santiago, Floreana, Fernandina, and Isabela (Puerto Villamil).

See also: Part I: Plants and Vegetative Zones
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Maps

In 1562, islands at the current location of Galápagos first appeared on a map in an anonymous Spanish manuscript. In 1570, Dutch cartographer and geographer Abraham Ortelius (1527–1598) first included “Ins. de los Galopagos” in his Theatrum Orbis Terrarum (Theatre of the World), the first modern atlas. Near the same time, a map by cartographer Gerardus Mercator (1512–1594) showed two groups of islands labeled “Ysolas de los Galopegos” separated by several hundred miles. By 1574, Ortelius listed the islands as “Isolas de Galapagas,” and by 1589 they were called “Las Islas Encantadas.” Ortelius was also the first person to suggest that once-joined continents had drifted apart to their current positions (i.e., continental drift, now known as plate tectonics).

In 1684, Ambrose Cowley produced one of the first navigational charts of Galápagos, on which several islands were named after English noblemen and kings. Cowley’s chart included this footnote: “These islands derive their name from the resort of Tortoises to them in order to lay their eggs; for in Spanish, Gallapagos signifies a Tortoise. The Buccaneers who had frequent occasion for such places sailed thither often [and] found them very convenient retreats” (Cowley, 1699). Cowley’s map was crude and inaccurate, but it was the best available for more than a century. Many of the names assigned by Cowley remain closely associated with the islands.

In 1798, in his A Voyage to the South Atlantic (1798), Captain James Colnett of the Rattler published the first accurate map of Galápagos. Colnett’s map, which was prepared by English cartographer and publisher Aaron Arrowsmith (1750–1823), was the first major improvement of a map of Galápagos since Cowley’s map from 1684. Colnett’s book, which reported that whales were abundant in Galápagos, helped begin the modern era of Pacific whaling, which had a dramatic impact on Galápagos. Colnett’s map was later corrected and supplemented by the captains of several ships, including those of HMS Tagus (1814) and HMS Indefatigable (1815).

When HMS Beagle spent five weeks in Galápagos in 1835, Captain Robert FitzRoy prepared a map of the islands that was the best available until World War II. The English names of the islands have remained unchanged since FitzRoy’s visit. In 1942, FitzRoy’s charts were replaced by those made from the cruise by USS Bowditch. Maps comparable to those from the World War II era remain common today.

See also: Part II: Colnett, James; Cowley, Ambrose; FitzRoy, Robert; Names of Islands
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Marine Iguana

When James Colnett visited Galápagos in the 1790s, he saw lizards that were “small, and of a sooty black, which, if possible, heightens their native ugliness. Indeed, so disgusting is their appearance, that no one on board could be prevailed on, to take them as food.” Decades later, Charles Darwin was similarly revolted by these “large, disgusting clumsy lizards,” which he (and earlier visitors to Galápagos) described as “imps of darkness” (Darwin, 1845). These reptiles, which are now an icon of Galápagos, are marine iguanas.

Marine iguanas (Amblyrhynchus cristatus; from the Greek words amblus, meaning “blunt,” and rhynchus, meaning “snout,” and the Latin word cristatus, meaning “crested”) are one of the four species of iguanas endemic to Galápagos; the other three species are land iguanas (Conolophus spp.). Marine iguanas are common year-round and are easily distinguished from the other iguanas in Galápagos by their foraging at sea, dark grayish-black color, laterally flattened tail adapted for swimming, and blunt snout. Marine iguanas and land iguanas evolved from a common ancestor since arriving (presumably by rafting) in Galápagos from Central America. The two species diverged about 4.5 million years ago, which is near the age of Española and San Cristóbal, the oldest extant islands in Galápagos.

Marine iguanas live on every major island and islet in Galápagos; as pirate William Dampier noted, “there is no place in the world that is so plentifully stored with these animals.” They are largest (up to 4 feet long and weighing 25 pounds) on the largest islands (e.g., Isabela), and are smallest (1.3 feet long and weighing 3 pounds) on the smallest islands (e.g., Genovesa). Almost all marine iguanas live within 300 feet of the shore. On parts of Fernandina, which is home to almost 40% of the archipelago’s marine iguanas, there are as many as 13,000 individuals per mile of coastline. Adult males weigh about twice as much as females.

[image: ]

Marine iguanas (Amblyrhynchus cristatus) are endemic reptiles that live on every island and islet in Galápagos. In this photo, a lava lizard is shown sunning itself atop the head of a marine iguana. Marine iguanas are the only seagoing lizards in the world. (Courtesy of Randy Moore)

Marine iguanas, which have a row of spines along their back from their nape to their tail, have an estimated maximum life span of 30 years. Most live in colonies of 20–500 individuals, where they often touch but have no social interactions (e.g., no grooming). Marine iguanas also live in mangroves, marshes, and along sandy beaches. Darwin’s finches, mockingbirds, and Sally Lightfoot crabs often eat the ticks and dead skin on marine iguanas. In the water, marine iguanas are often cleaned by Pacific sergeant major fish.

FORAGING

Marine iguanas are the world’s only seagoing lizards. They go to sea to find algae, which is their primary source of food. The fitness of a population of marine iguanas can be estimated by monitoring the amounts of algae where they swim.

Females and smaller males usually eat algae exposed during low tide in the intertidal zone. Larger marine iguanas forage further out to sea, where they use their powerful claws to grip rocks in the strong currents while they eat. Marine iguanas eat almost exclusively green and red algae; an adult marine iguana weighing about 3 pounds eats about 1.5 ounces (fresh weight) of algae per day. Marine iguanas consume large amounts of salt water, after which they snort the excess salt from their noses. This snorting is the only sound they make.

Marine iguanas swim at speeds of about 1.5 feet per second and spend 5–10% of their time foraging in the ocean. Some can dive down to 100 feet for up to an hour, but they usually dive less than 20 feet deep for shorter periods. Smaller marine iguanas forage daily, whereas large males forage every two to three days.

On land, the body temperature of marine iguanas is about 98oF. When foraging in ocean water at 50–75oF, their body temperature drops by as much as 20oF. To conserve heat, marine iguanas reduce their heart rate from about 100 to 30 beats per minute. After coming out of the water, they are lethargic until they can bask and raise their body temperature to normal. Foraging times for marine iguanas are shortest when the ocean is coldest.

On cool nights, marine iguanas gather to conserve heat. When morning comes, they bask until they’ve warmed their bodies enough to swim out to forage at sea.

REPRODUCTIVE STRATEGIES

Females reach sexual maturity in three to five years, and males in six to eight years. Marine iguanas breed in December–March and nest in January–April. As mating season approaches, males in southern Galápagos (e.g., on Floreana and Española) become pinkish red with turquoise markings; on Fernandina they become brick red and dull green, and on Santa Cruz they become black and red.

During mating season, the largest males establish territories that cover about 215 square feet; the largest territories can be up to twice that area, and the smallest as small as 20 square feet. Other males that enter these territories are confronted by the dominant male; if the intruder doesn’t leave, they bob their heads and have a head-pushing duel for the area’s females. The largest males, which usually win, monopolize mating; they mate with up to 45 females per season. Mating usually lasts for 2–10 minutes. Large males defend their territory for up to three months, during which time they seldom leave, even to feed.

Smaller males have other breeding strategies. Nonterritorial “sneaky” males enter a large male’s territory and forcibly copulate with a female, and “satellite” males roam away from territories looking for females with which to forcibly mate. It is the largest males, however, who reproduce most.

After mating, females go inland (beyond the high-tide level), dig a hole 12–24 inches deep in the sand, and lay one to six white, leathery eggs, each weighing about 3.5 ounces. These eggs, which can comprise more than 20% of the female’s weight, hatch three to four months later. On islands that have many nesting sites, females leave after laying their eggs. On islands such as Española, where nesting sites are fewer, females defend their nests from other females, who might damage their eggs when digging nests of their own.

Hatchlings are about 5 inches long and weigh 1.4–2.5 ounces. Juveniles eat feces of larger marine iguanas, from which they get the bacteria that help them digest algae. Juveniles swim in shallow water by one to two years of age.

On South Plaza Island, where the territories of marine iguanas and Galápagos land iguanas (Conopholus subcristatus) overlap, matings between members of the two species produce hybrids. These hybrids have intermediate features, are dark with light bands on their backs, have snouts like their marine parents, eat cacti, and stay on land. Some hybrids have been viable but are probably sterile; no second-generation hybrids have been reported.

PREDATORS AND THREATS

Small marine iguanas are eaten by Galápagos hawks and, less often, by short-eared owls, mockingbirds, lava gulls, herons, and Galápagos racer snakes. After becoming adults, large marine iguanas are immune to predators. Interestingly, marine iguanas become more vigilant about predators when they hear the warning calls of Galápagos mockingbirds, which call to other mockingbirds about hawks in the area. This was the first-known example of a nonvocal species (i.e., marine iguana) responding to acoustic signals from another species.

The biggest threats to marine iguanas are introduced cats and dogs, oil spills, and El Niños, which reduce the amount of algae available for food and, in the process, decrease populations by more than 75%. (On North Seymour, marine iguanas have higher survival rates during El Niños because they also eat land plants such as saltwort [Batis maritima] and shoreline purslane [Sesuvium portulacastrum]). During an El Niño, marine iguanas shrink. Smaller marine iguanas require less food and therefore are more likely to survive; the largest marine iguanas, which require the most food, are most susceptible to El Niños. After an El Niño, populations usually recover within a few years. These recoveries are often hindered by growth of the invasive brown alga Giffordia mitchelliae, which marine iguanas cannot digest. Because of their limited range, IUCN categorizes marine iguanas as Vulnerable.

See also: Part I: Climate, Currents, and Weather; Part II: Land Iguanas; Part III: Document 10
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Melville, Herman

Herman Melville (1819–1891) was born in New York City on August 1, 1819, as the third of eight children. His formal education ended in 1832 with his father’s death. After a short stint as a schoolteacher, he first went to sea aboard the merchant ship St. Lawrence in 1839, and on January 3, 1841, he joined the crew of the 104-foot-long New Bedford whaler Acushnet for 1/175th of the voyage’s profits. (Melville called his time aboard the Acushnet his Yale and Harvard College.) On October 30, 1841—that is, six years after Charles Darwin’s visit—Melville reached the Galápagos whaling grounds, where he and the crew of the Acushnet hunted whales with other American whalers. (An average whaling voyage killed about 40 whales that produced 1,600 barrels of oil.) While anchored on November 19–25 at San Cristóbal, the crew of the Acushnet went on land and gathered tortoises for food; this may have been Melville’s only time on land in Galápagos.

Five months later, Melville deserted the Acushnet in the Marquesas Islands and lived with the native Typee people before returning to Boston aboard the frigate United States in 1844. Melville’s titillating Typee (1846), which described his experiences in the Marquesas, sold well (10,000 copies), as did its sequel, Omoo (1847). His next books, however, were critical and commercial failures. For example, his now-famous Moby-Dick; or, The Whale (1851, another book inspired by Melville’s time aboard the Acushnet) sold only 3,000 copies and was condemned by critics as “so much trash” and a “monstrous bore.” Reviews of his next book, the romantic, land-based Pierre; or, The Ambiguities (1852; 1,800 copies sold, which brought only $157 to Melville) were even worse. By late 1853, Melville’s fading popularity prompted his publisher to stop paying publication costs of Pierre.

Over the winter of 1853–1854, while discouraged by the commercial failures of Moby-Dick and Pierre, Melville turned to his experiences in Galápagos 13 years earlier to write the novella The Encantadas or Enchanted Isles (1854). Just as Darwin had described the islands as “the cultivated parts of the Infernal regions,” Melville described them as being more desolate than “abandoned cemeteries of long ago” at which “ruin itself can work little more on them.” He condemned the islands’ “ungrateful” plants living on “evilly enchanted ground,” and the archipelago’s “emphatic uninhabitableness … the Encantadas refuse to harbor even the outcasts of the beasts. Man and wolf alike disown them … the chief sound of life here is a hiss.… It is to be doubted whether any spot on earth can, in desolateness, furnish a parallel to this group” (Melville, 1854).

The Encantadas consisted of 10 travel-based “sketches” of Galápagos, most of which open with lines by English poet Edmund Spenser (1552–1599), best known for his The Faerie Queen (1590). Melville, who infused his writing with complex themes of good and evil, rearranged the islands and their history to suit his stories. He also enhanced his “sketches” with material from books by earlier visitors to Galápagos, including Ambrose Cowley and James Colnett. All 10 of Melville’s sketches in Las Encantadas (1854) are united by an anonymous narrator:

Sketch First, “The Isles at Large,” was influenced by Darwin’s depictions of Galápagos and describes the despair and desolation of the bleak volcanic islands. Melville writes about “clinkers,” which are small, black lava rocks that make clinking sounds when they are walked upon.

Sketch Second, “Two Sides of a Tortoise,” describes encounters with tortoises and their “vast shells.” The crew brings three aboard the boat; these tortoises are eaten the following night.

Sketch Third, “Rock Rodondo,” describes Rock Rodondo, “a high stone tower” off the northwest coast of Albemarle Island (today’s Isabela) from which Melville could “see the region round about.” The islet’s many noisy birds prompted Melville to also call it “the aviary of Ocean.”

Sketch Fourth, “A Pisgah View from the Rock,” describes a climb to the top of Rock Rodondo. (This climb is fictitious; the 250-foot-high islet has steep sides and no landing sites.) Melville apparently realized that readers would question how he climbed to the top of the peak, noting “How we get there, we alone know. If we sought to tell others, what the wiser were they?” This sketch quotes Cowley and exaggerates the Acushnet’s rendezvous with three other American whalers on November 2, 1841. The title’s “Pisgah” refers to the Biblical mountain (Mount Nebo) east of the Jordan River and northeast of the Dead Sea from which God showed Moses the Promised Land.

Sketch Fifth, “The Frigate, and Ship Flyaway,” describes the 32-gun frigate USS Essex in the islands in the War of 1812, and how it nearly crashed at Rock Rodondo in 1813. This sketch is the shortest sketch of Melville’s novella. Another Essex, this one an American whaling boat, was sunk by a sperm whale in 1820 in the South Pacific, thus becoming the partial inspiration for Melville’s Moby-Dick.

Sketch Sixth, “Barrington Isle and the Buccaneers,” describes an island that was a popular home to West Indian pirates. On Barrington Isle (Santa Fé) are remnants of previous visitors’ stays, including tables and chairs. Much of this sketch is based on Captain David Porter’s Journal of a Cruise Made to the Pacific Ocean (1815), which Melville had used earlier to write Typee. Melville used James Colnett’s descriptions of James Island to describe Barrington Isle.

Sketch Seventh, “Charles Isle and the Dog-King,” describes the large and inhabitable Charles Isle and a “Dog-King” who was a Cuban adventurer. The despotic ruler, who fled during a revolt, maintained order with packs of vicious dogs. In this sketch, Melville revisits his ideas about imperialism and abusive power that infused his earlier novels.

Sketch Eighth, “Norfolk Isle and the Chola Widow,” was the most popular of the sketches. This sad sketch describes Norfolk Isle and Hunilla, a Chola Indian woman living alone there after the drowning of her husband and brother. (A French boat captain, who had promised to return her to the mainland, never returned for her.) The narrator takes her to the mainland and gives her money, and last sees her riding a donkey into her hometown (like Christ’s ride on a donkey into Jerusalem; John 12:12–20).

Sketch Ninth, “Hood’s Isle and the Hermit Oberlus,” describes Hood’s Isle (while acknowledging that earlier visitors placed it on Charles’s Island) and the evil, wretched hermit Oberlus, a former sailor who was living there. (This character was inspired by Patrick “Irish Pat” Watkins, who had been marooned on Floreana Island 1805–1809.) The “warped and crooked” Oberlus captured four men that he used as slaves (Melville was strongly antislavery). The sketch’s “Sycorax” is the powerful witch from Shakespeare’s The Tempest, which was set on a deserted island.

Sketch Tenth, “Runaways, Castaways, Solitaries, Gravestones, Etc.,” describes relics of human life on the islands, including graves and messages-in-a-bottle. Melville also notes the search for water that people in Galápagos encountered during their visits. Some of what Melville says he “found in a bleak gorge of Chatham Isle” he actually found in Porter’s book. The chapter concludes with an epitaph of a castaway sailor.

Although Melville had quoted Darwin in Moby-Dick, he rejected several of Darwin’s observations, and in “Sketch Fourth” parodied others (e.g., the number of different species on islands in Galápagos). Instead of grouping Darwin’s Journal of Researches with “eye-witness authorities worth mentioning touching the Enchanted Isles,” Melville grouped it with “barren, bootless allusions from some few passing voyagers and compilers” (Melville, 1854).

The Encantadas was published under the pseudonym “Salvator R. Tarnmoor” in the March, April, and May issues of Putnam’s Monthly Magazine in 1854. (The first of these issues also reviewed a book by Alfred Russel Wallace, who would become famous as a co-discoverer—with Darwin—of evolution by natural selection.) Melville was paid $50 per article. Two years later, a collection of Melville’s work was published as The Piazza Tales. The Encantadas was the most critically acclaimed part of the collection, but it was not reprinted during Melville’s lifetime.

In 1863, Melville moved from New England to New York City, where he worked for $1,000 per month as a Custom House Inspector until retiring in 1885 (he never got a raise in his 22 years of work there). Financial problems, family tragedies, and alcohol abuse continued to plague him. Melville died of “cardiac dilation” on September 28, 1891, at age 72 at his three-story home at 104 East 26th Street in New York City. By the time he died, he was a forgotten writer; one New York obituary described him as a formerly well-known author, and another noted that most people in his generation had long thought him dead.

In New York City, a bronze plaque designates the former site of Melville’s home, and the nearby intersection of Park Avenue South and 26th Street is Herman Melville Square. Melville is buried in Woodlawn Cemetery in the Bronx, where his tombstone lists his name above a blank scroll. Thousands of admirers visit his grave each year, where they often leave small, plastic whales. His final novella, Billy Budd, was unfinished when Melville died; it laid on his desk until it was published in 1924 (more than 30 years after his death). Billy Budd helped spark a rediscovery and appreciation of Melville’s work, and today he is considered one of America’s great authors.

Elsewhere in New York, a plaque at 6 Pearl Street in downtown Manhattan designates the site (now a garage) where Melville was born. Melville Hall, the Commissioned Officer’s Club at the U.S. Merchant Marine Academy in Kings Point, New York, is named for the author, as is an extinct sperm whale, Livyatan melvillei. In 1970, the U.S. Postal Service issued a 6¢ stamped envelope honoring Melville, and in 1984 again honored him with a 20¢ stamp. In Galápagos, street names in Puerto Ayora and Puerto Baquerizo Moreno also honor him. American musician Richard Melville Hall (b. 1965), known popularly as “Moby,” describes himself as Herman Melville’s great-great-great nephew.

See also: Part I: Geology, Volcanoes, and Lava; Part II: Cowley, Ambrose; Darwin, Charles Robert; Watkins, Patrick; Part III: Document 12
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Mockingbirds

The first island on which Charles Darwin landed during HMS Beagle’s tour of Galápagos in 1835 was San Cristóbal. There, he collected and wrote notes about the island’s mockingbirds. At the Beagle’s next stop, Floreana, Darwin noticed that mockingbirds there differed from those he had collected along the west coast of South America and from those he had collected a few days earlier on San Cristóbal. Darwin and his shipmates collected more mockingbirds on other islands. It was these mockingbirds (which Darwin called “mocking-thrushes”) that most impressed and intrigued Darwin in Galápagos, prompting him to wonder how related species only a short distance apart could be so different. As Darwin later noted in Journal of Researches (1845), “My attention was first thoroughly aroused by comparing together the numerous specimens, shot by myself and several other parties on board [the Beagle], of the mocking-thrushes, when, to my astonishment, I discovered that all those from Charles [Floreana] Island belonged to one species (Mimus trifasciatus); all from Albemarle [Isabela] Island to M. parvulus; and all from James [Santiago] and Chatham [San Cristóbal] Islands … belonged to M. melanotis.”

On February 28, 1837, British ornithologist John Gould told Darwin that the mockingbirds collected by Darwin and his shipmates comprised three allopatric species, all of which were similar to, but had different plumage and shapes than, mockingbirds he’d seen on the mainland in Argentina and Chile. (A fourth species of mockingbird in Galápagos was described in 1888, six years after Darwin’s death.) In his notes, Darwin (1845) wrote that he and his colleagues on the Beagle had collected “four specimens from as many [Islands]—This is a parallel fact to the one mentioned about the Tortoises.” Nine months after leaving Galápagos, Darwin recalled this observation and famously wrote that “If there is the slightest foundation for these remarks the zoology of Archipelagoes—will be well worth examining; for such facts [would] undermine the stability of Species” (Darwin, 1845). This was Darwin’s first tentative admission that species might be changeable, and ultimately led to his formulation of evolution by natural selection, which he announced in his On the Origin of Species (1859), published 24 years after he left Galápagos. It was the mockingbirds of Galápagos, and not the islands’ now-more-famous finches, that helped Darwin appreciate the interisland diversification of species in Galápagos.
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In 2009, the 200th anniversary of Charles Darwin’s birth, Great Britain’s Royal Mail issued this pane of four stamps titled “Galápagos Islands - Surveyed by Captain Robert FitzRoy and the officers of HMS Beagle 1835.” Upper left: flightless cormorant; Upper right: giant tortoise and cactus finch; Lower left: marine iguana; Lower right: Floreana mockingbird. (Courtesy of Randy Moore)

Mockingbirds in Galápagos all have long tails, relatively long legs, and long, slender, downward-curved beaks. Galápagos mockingbirds are more predatory than their relatives on the mainland; although their omnivorous diets include seeds, they also eat bird eggs, young finches, baby turtles, lava lizards, insects, and the placentas of Galápagos sea lions. Mockingbirds may help disperse invasive plants, for many seeds in their diets remain viable after passing through the birds’ digestive systems. Eggs are incubated for 15–17 days, and chicks leave their nest 13–16 days after hatching.

Mockingbirds live (or, in the case of Floreana mockingbirds, lived) on all of the large islands in Galápagos except Pinzón. They often typify the islands’ littoral, arid, and transition zones, and some have adapted well to urbanization (e.g., in Puerto Ayora on Santa Cruz). Mockingbirds in Galápagos are inquisitive and fearless; those at Española sometimes land on people’s heads and backpacks while searching for food and water.

There are four species of mockingbirds in Galápagos, all of which are in the genus Mimus (Latin for “mimic,” for most species’ tendency to mimic songs that they hear). Three of the species, each endemic to a single, large island, are in the southeast quadrant of the archipelago; the other species is found on most other islands in Galápagos.

Floreana (Charles) Mockingbird (M. trifasciatus)

These birds were abundant on Floreana when Darwin visited the island in 1835. Today, however, because of habitat loss and predation by cats, they are gone from Floreana, but survive on two nearby, inaccessible islets: Champion (23 acres) and Gardner-by-Floreana (197 acres). Floreana mockingbirds are phenotypically unique and have predominantly brown dorsal plumage and a reddish-brown iris (other mockingbirds have a yellow iris). Unlike other mockingbirds, Floreana mockingbirds seldom mimic the songs of other species. They are critically endangered and are among the world’s rarest birds; as of March 2017, a relatively stable population of about 580 Floreana mockingbirds lived in Galápagos.

Española (Hood) Mockingbird (M. macdonaldi)

These birds, which are endemic to Española, have longer, more curved beaks than do other mockingbirds in Galápagos. They are omnivorous, curious, highly territorial, aggressive, and classified as vulnerable because of their limited area. These are also the only species of mockingbird that Darwin did not see or collect in Galápagos (he was not aboard HMS Beagle when it visited Española). Fewer than 2,500 of these birds remain.

Galápagos Mockingbird (M. parvulus)

This is the only species of mockingbird in Galápagos found on multiple islands, including most major and many smaller islands. Galápagos mockingbirds are cooperative breeders, meaning that several adults occupying an area help parents rear offspring. The population is stable and not endangered. M. parvulus does not co-occur with any other species of mockingbirds in Galápagos.

San Cristóbal (Chatham) Mockingbird (M. melanotis)

These birds, which are endemic to San Cristóbal, have no white wing patches. Unlike M. parvulus, San Cristóbal mockingbirds do not exhibit cooperative breeding. They are endangered, primarily because of their limited area.

The distribution of mockingbirds in Galápagos correlates with the distribution of other species in the islands. For example, Floreana, San Cristóbal, and Española—each of which has (or had) its own species of mockingbirds—also have their own species of lava lizards. Other species of lava lizards live on the central islands, Pinta, and Marchena.

All of the mockingbirds in Galápagos probably descended from an ancestral species after a single colonization event 0.6–5.5 million years ago, after which the birds spread and subsequently diversified. Most biologists assumed that mockingbirds in Galápagos descended from the long-tailed mockingbird (M. longicaudatus) found in Ecuador and Peru because of their close geographic proximity, phenotypic similarities, and shared preferences for dry habitats. However, Galápagos mockingbirds are most closely related to the Bahama mockingbird (M. gundlachii). (Several other animals in Galápagos, including flamingos, show similar relationships with populations in the Caribbean.) Although mockingbirds in Galápagos were originally placed in their own genus (Nesomimus) because of their evolutionary differences from mainland mockingbirds, recent genetic analyses suggest that they are not sufficiently distinct to warrant their own genus. Consequently, Galápagos mockingbirds are today in Mimus. Mockingbirds in Galápagos are threatened by an avian poxvirus and larvae of Philornis downsi, both of which kill nestlings.

Mockingbirds and small marine iguanas are often eaten by Galápagos hawks. When they see hawks, mockingbirds chirp alarm calls to warn others of the predator. Marine iguanas, which are not vocal, eavesdrop on these chirps and often run to shelter when they hear the mockingbirds’ alarms.

See also: Part II: Birds; Darwin, Charles Robert
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Movies

The first movie in Galápagos was made in 1932 by Ed Palmero, who was visiting the islands aboard Allan Hancock’s Velero III. Palmero’s short movie shows shipmate John Garth holding a land iguana on Baltra. On January 29, 1934, the Velero III again visited Galápagos, where its crew made a “pirate movie” titled The Empress of Floreana starring “The Baronesa” Eloise Wehrborn von Wagner-Bousquet and her lover, Rudolph Philippson. That movie was made at the remains of the islands’ first biological research station, which was built in 1925 just northeast of Post Office Bay. The Empress of Floreana, which was part of the documentary The Galápagos Affair: Satan Came to Eden (2014), added to the Baronesa’s legend as a pistol-wielding vixen and manipulator. Today, visitors to Floreana can visit the movie set when they hike along Post Office Trail, which opened in 2014.

Since the 1930s, a variety of people—ranging from Jacques-Yves Cousteau to Walt Disney—have produced documentaries about Galápagos. However, the first feature-length film shot in Galápagos was Master and Commander: The Far Side of the World (2003). That drama, directed by Peter Weir, was set in the Napoleonic War and starred Russell Crowe (as Jack Aubrey, a captain in the Royal Navy) and Paul Bettany (the surgeon of HMS Surprise). All of the seagoing scenes of the movie were shot in Mexico, including the scene in which the crew chases marine iguanas (which were actually green iguanas dyed black). The part of the movie that takes place on land was shot in Galápagos. Viewers will recognize Pinnacle Rock, a Galápagos landmark at Bartolomé.
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Pinnacle Rock on Bartolomé is a towering, 130-feet-high spire that is one of the most recognizable landmarks in Galápagos. Pinnacle Rock, a tuff cone, appears in the 2003 movie Master and Commander. (Courtesy of Randy Moore)

Master and Commander cost $150 million to make and grossed $212 million worldwide. It was critically well received and nominated for 10 Oscars.

See also: Part I: The Mysteries of Floreana Islands; Part II: Boats of Note; The First Biological Research Station
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Names of Islands

Galápagos first appeared on a map in the 1500s, but it was more than a century later before any of the individual islands were named. The first pirate to name an island in Galápagos was William Ambrosia (Ambrose) Cowley, whose 1684 map named more than a dozen islands for royalty, financial supporters, and even himself. British explorer James Colnett added names in 1793, and renamed some of the islands named earlier by Cowley. During the next century, British naval officers named and renamed islands to honor ships, royalty, and others. On October 12, 1892, Ecuador—as part of the celebration of the 400th anniversary of Columbus’ discovery of America—added to the confusion about islands’ names by again renaming the major islands of the archipelago. Several islands have had at least three names, and Santa Cruz has had at least eight (including Bolívia, Chávez, Indefatigable, Valdez, San Clemente, Norfolk, Porter, and others). Meanwhile, a smaller island (and popular dive site) just off the west coast of Santa Cruz has had only one—Roca Sin Nombre, meaning No-Name Island.

When Ecuador annexed Galápagos in 1832, the most common names of the islands were those that had been assigned by English sailors, especially Cowley and Colnett. Here is the text of Article 2 of the legislative decree that renamed some of the major islands in Archipiélago de Colón, the archipelago now known as Galápagos:

Española: Spanish,

Fernandina: King Fernando of Spain,

Genovesa: The birthplace of Columbus,

Isabela: Queen Isabel of Spain,

Marchena: Franciscan Brother Antonio de Marchena, who assisted Columbus,

Pinta: one of the caravels in Columbus’s fleet,

Pinzón: The brothers Martín Alonso & Vicente Yáñez Pinzón, captains of the caravels Pinta & Niña,

Rábida: The Franciscan convent where Columbus found support,

San Cristóbal: In honor of Christopher (Cristóbal) Columbus,

San Salvador: The place where Columbus made his first landing,

Santa Cruz: The holy cross, a symbol of Spain, the King & Queen, and Christianity,

Santa Fe: Holy Faith,

Santa María: One of the caravels in Columbus’s fleet.

Names of Galápagos Islands




	Original Name


	
	Spanish/English Alternative(s)


	
	Official Ecuadorian Name





	Abingdon

	
	Quita Sueño, Norris’s

	
	Pinta




	Albany

	
	Albania

	
	Albany




	Albemarle

	
	Santa Isabel

	
	Isabela




	Bartolomé

	
	Bartholomew

	
	Bartolomé




	Bainbridge Rocks

	
	Roca Don Ferdi

	
	Rocas Bainbridge




	Barrington

	
	Diablo

	
	Santa Fé




	Bindloe

	
	Diablo, Ermanas

	
	Marchena




	Caamaño

	
	Jensen, Johnson

	
	Caamaño




	Campeón

	
	              —

	
	Champion




	Charles

	
	Marcos, Floreana*

	
	Santa María




	Chatham

	
	San Clemente, La Aguada, King Charles’s

	
	San Cristóbal




	Culpepper

	
	              —

	
	Darwin




	Daphne Major

	
	              —

	
	Daphne Major




	Daphne Minor

	
	Remarkable Rock

	
	Daphne Chica




	Devil’s Crown

	
	Devil’s Rock, Onslow

	
	Corona del Diablo




	Duncan

	
	Tabaco

	
	Pinzón




	Española

	
	Hood, Woods’ Isle

	
	Española




	Fernandina

	
	Narborough

	
	Fernandina




	James

	
	Santiago

	
	San Salvador




	Jervis

	
	Breakfast

	
	Rábida




	Norfolk, Chávez

	
	Indefatigable, Porter’s

	
	Santa Cruz




	South Seymour

	
	Beta, Base Beta, The Rock

	
	Baltra




	Tower

	
	Salud, Bird Island

	
	Genovesa




	Wenman

	
	              —

	
	Wolf




	
* Floreana was originally spelled “Floriana”






Just as few people refer to Galápagos by its official name (i.e., Archipiélago de Colón), so also do few people refer to Santa Maria and San Salvador, the official names of Floreana and Santiago Islands, respectively. Although the official name of Galápagos is Archipiélago de Colón (Archipelago of Columbus), Christopher Columbus (1451–1506) was never in or close to Galápagos.

See also: Part II: Maps; Pirates and Whalers; Part III: Document 3
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Naturalist Guides

In 1975, GNPD began requiring that all visitors to GNP be accompanied by a naturalist guide certified by CDRS. A visitor does not need a guide to be in the parts of Galápagos that are not part of GNP (e.g., in Puerto Ayora, Puerto Velasco Ibarra), but a guide is required virtually everywhere else.

Guides have a variety of important functions in Galápagos. For example, in addition to helping ensure visitors’ safety, they also answer questions, prepare visitors for tours, interpret what visitors see, assist visitors with problems, and help visitors find particular plants and animals. They enforce the rules of GNP and serve as the eyes and ears of GNPD; after every tour, guides submit a report to GNPD documenting the number of tourists in the group, what the group did, where the group went, and any other important observations that the guide may consider relevant (e.g., unusual plants or animals, levels of pollution, invasive species). Guides are an important part of GNPD.
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Naturalists must accompany tourists in most parts of Galápagos National Park. The group and guide shown here are hiking across the vast lava field at Sulivan Bay at Santiago, which was not present when Charles Darwin visited the island in 1835. (Courtesy of Randy Moore)

BECOMING A NATURALIST GUIDE

To become a naturalist guide, one must


	Be a permanent resident of Galápagos. The three ways of doing this are to be born in Galápagos, marry a resident of Galápagos, or prove that you lived in Galápagos prior to 1998. Practically speaking, this means that only residents of Galápagos can become naturalist guides.

	Take the required courses and pass the associated exams. These courses, which last six to eight weeks, are offered irregularly by the GNPD. (Years can lapse between these courses.) The exams cover topics such as history, geography, geology, safety, conservation, natural history, tourism, safety, park rules, first-aid, ethics, etiquette, and the environment.

	Be certified by the Ecuadorian Navy to work aboard a boat. (This certification is not required to do land-based tours.). The Navy’s two-day course includes obtaining a health certificate (at the Navy hospital in Guayaquil) that requires blood tests, X-rays, and other evaluations. Prospective guides must obtain two International Maritime Certificates (earned in weeklong courses in Guayaquil, Puerto Ayora, or Puerto Baquerizo Moreno) for managing boat passengers during an emergency, protecting boats and passengers, and ensuring the safety of cargo and passengers.



To keep their license, guides must take a weeklong course every two years and document that they have worked (or volunteered) at least 120 days during each of the past two years. (These requirements are validated with the reports that guides file when they work.)

Guides are independent contractors, and their jobs are among the best-paying jobs in Galápagos. Guides are paid both by the boat on which they work and by tips given by their customers. Guides try to make their customers feel special. Seldom do they fail to tell their customers how lucky they were to have seen Galápagos’ diverse wildlife on their tour. GNPD rules require at least one guide for every 16 visitors. In the past, guides were certified as follows:

A Naturalist Guide I has at least a high school diploma, a good level of knowledge of the islands, has passed the Naturalist Guide I Exam, and speaks English (but not necessarily fluently). Most guides in Galápagos are Naturalist Guide I.

A Naturalist Guide II is knowledgeable about Galápagos, has passed the Naturalist Guide II Exam, has at least four years of experience as a guide, has at least a high school diploma (and often has taken university courses in biology and/or tourism), and is fluent in English, French, or German. Approximately 30% of the certified guides in Galápagos are Naturalist Guide II.

A Naturalist Guide III is knowledgeable about Galápagos and related issues, has at least six years of experience as a guide, has passed the Naturalist Guide III Exam, has a university degree in biology or tourism, and is fluent in English and Spanish, as well as in either French or German. Approximately 20% of the certified guides in Galápagos are Naturalist Guide II.

Although these classifications remain in effect, the exams for Naturalist Guides II and III have not been administered for several years.

GNPD has been increasing the number of certified guides to accommodate the growing number of tourists visiting GNP. In 2006, there were 303 registered guides, and by 2009 there were 520. As of 2019, there were more than 700 certified guides in Galápagos.

See also: Part I: Tourism; Part II: Galápagos National Park
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Norwegians

Beginning in 1925, just a few months before the short-lived Norwegian fish-processing company called Casa Matriz collapsed on Floreana Island, Oslo promoter Harry Randall began organizing another expedition to Galápagos. According to the 68-year-old Randall, Galápagos promised paradise, tax exemptions, a perfect climate, abundant water, farmland that could feed 100,000 people, and the chance that the settlers might find diamonds. A pamphlet promised foreigners that “The Ecuadorian Government welcomes every honest Norwegian” (Hoff, 1985).

Randall’s 172-foot-long Albemarle left Oslo on September 2, 1926, with 83 people aboard. Men had to put up 3,000 kroners (plus 2,000 more for their wives), as well as money for chickens, cows, tools, a tractor, fishing equipment, and building supplies. Randall’s group settled on Floreana, where previous settlements founded by José Villamil and José Valdizán had failed. The Norwegian settlers met the same fate. After realizing that they had been duped, most of the settlers left. Another colony also failed, and two years later there was only one family left on Floreana. In 1926, more than 20% of the residents of Galápagos were Norwegian. By 1929, however, virtually all of the disillusioned Norwegians had left, but many of the plants and animals that accompanied them—for example, dogs, pigs, and cattle—were left behind and continued to disrupt Floreana’s landscape.


La Predial

The economic recession preceding World War II damaged the once-thriving coffee and sugar businesses on San Cristóbal. The creditors of those businesses regrouped and founded a fishing company at Wreck Bay called La Predial. After building a pier there for its five ships, La Predial opened in 1952 as the first company in Galápagos that could refrigerate and store 1,000 metric tons of fish. The company began shipping more than 60 tons of cod per week to the mainland. Within a few years, however, La Predial’s high expenses drove the company to bankruptcy, and it closed. In December 2019, Predial was again part of an international news story when the barge Orca containing 600 gallons of fuel sank there while unloading cargo. Although some initial reports recalled the Jessica disaster from almost 20 years earlier, the barge’s fuel tank remained intact and environmental damage was minor.

In 1960, a group of about 100 settlers from Seattle each invested $2,500 to found the Filiate Science Antrorse Island Development Company (IDC) that bought La Predial’s abandoned equipment in hopes of reviving commercial fishing in the area. Like La Predial, however, this company also failed. For months thereafter, the area near the abandoned building and pier were littered with “Enchanted Isles Sea Bass Fillets” labels. Today, the water near La Predial’s pier is a popular place to swim with sea lions.



In 1935, Norwegian Thorvald Kastdalen, his wife Marie (Maja), their 10-year-old son Alf, and family friend Amanda (“Lalla”) Christoffersen arrived on Santa Cruz, where they began farming their combined 60 hectares at Fortuna (now Bellavista). Before long, this family dairy was selling cheese and milk, thus enabling Kastdalen to import the first Holstein bull to breed with the island’s wild cattle. (Holsteins are among the highest-producing breeds of dairy cattle.) Later, Alf’s publications helped researchers understand the history of Santa Cruz. Although Thorvaldo died at age 92 in 1987, his family expanded the family dairy, and in 2009 founded Lácteos Kastdalen, which began the large-scale production and sale of dairy products in Galápagos. Another legacy of the Kastdalen settlement lives across the Santa Cruz highlands as the colorful flowers of “Busy Lizzie” (Impatiens wallerana) that Maja brought with her from Norway.

See also: Part II: Casa Matriz; Jessica
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Opuntia (Prickly Pear Cactus)

Opuntia, or prickly pear cactus, includes more than 200 species, but only six (divided into 14 varieties) live in Galápagos. In Galápagos, these six species of Opuntia are widespread, abundant, endemic, and an excellent example of adaptive radiation.

Opuntia is morphologically diverse; some species and varieties are trunkless, whereas others have trunks more than 2 feet in diameter. On islands such as North Seymour, the shrub-like Opuntia plants are less than 3 feet high, while on Santa Fé and Santa Cruz, the treelike plants are often more than 35 feet high. The treelike forms have reddish, flaky bark, which may be an adaptation to combat herbivory by giant tortoises. Some species of Opuntia have long, bristle-like spines, whereas others have short, hairlike spines; the bristle-like spines may be adaptations for pollination by birds, for they are found on islands lacking pollinators such as bees. Moreover, the Floreana mockingbird may have disappeared from Floreana because of the loss of Opuntia there. All Opuntia have fleshy pads (i.e., modified stems), on which spines (i.e., modified leaves) often form beautiful patterns. Opuntia provides food, water, shade, and nesting sites for birds.
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Six endemic species of Opuntia (prickly pear cactus) grow throughout Galápagos. On islands such as Baltra, the plants grow as shrubs, but the Opuntia shown here growing along the cliffs of Santa Fé are more than 30 feet high. Opuntia are important sources of food for tortoises, land iguanas, and a variety of birds (e.g., cactus finches). (Courtesy of Randy Moore)

Although Opuntia is morphologically diverse, it exhibits relatively little genetically variability. This lack of major genetic differences among currently identified species occurs despite restricted gene flow and limited long-distance transfer among species, both of which promote genetic variability. A similar lack of genetic variability and high morphological diversity also occur in several other species in Galápagos, including penguins (Spheniscus mendiculus), storm petrels (Oceanodroma castro), hawks (Buteo galapagoensis), marine iguanas (Amblyrhynchus cristatus), and Darwin’s finches (Geospiza). This may be due to the islands’ young age and isolation. After arriving in Galápagos, Opuntia was probably distributed throughout the islands by finches and mockingbirds.

The tallest Opuntia live on islands where there are (or were) tortoises. On islands such as Marchena and Rábida—where there have been no tortoises—Opuntia are usually shorter and have small, soft spines. Stems, flowers, seeds, and the reddish-purple fruit of Opuntia are important food for tortoises, land iguanas, doves, mockingbirds, and finches (especially cactus finches). The plants’ yellow flowers, which form throughout the year, open for just a few days, but are visited by a variety of insects. Opuntia grow slowly and typically live 30–50 years before flowering, but then often live another 150 years. Opuntia is visible year-round in the arid and transition vegetative zones in Galápagos:

O. echios var. barringtonensis lives only on uninhabited Santa Fé, where it coexists with land iguanas but no tortoises. The often-photographed plants along the cliffs are often more than 30 feet tall and have the thickest trunks in the islands.

var. echios is a low-growing shrub on Baltra, Daphne Major, and northern Santa Cruz, but on South Plaza it grows as a tree up 15 feet tall. Except for Santa Cruz, none of these islands host tortoises, but land iguanas live on South Plaza and Santa Cruz.

var. gigantea lives only on Santa Cruz near Puerto Ayora. Individuals, which often grow near candelabra cacti, can be up to 35 feet tall. Finches and mockingbirds often depend on flowers and fruits of this variety of Opuntia. As its name suggests, some individuals of O. echios var. gigantea are giants that grow to more than 30 feet tall.

var. inermis lives with tortoises and land iguanas only in lava fields near Puerto Villamil and along Isabela’s Volcán Sierra Negra. It can be up to 17 feet tall.

var. zacana is a shrub-like variety that lives with land iguanas, but not tortoises, only on North Seymour.

O. galapageia var. galapageia lives on Pinta and Santiago, both of which have (or had) tortoises and land iguanas. On Pinta, these plants have a cluster of pads atop a tapering trunk.

var. macrocarpa grows only on Pinzón, where there are tortoises but no land iguanas.

var. profusa is a soft-spined shrub that grows only on Rábida, which has never hosted tortoises or land iguanas. The epithet profusa refers to this variety’s abundant production of fruit.

O. helleri grows on the northern islands of Galápagos (i.e., Wolf, Darwin, Marchena, and Genovesa) as a low-growing, soft-spined shrub. These islands lack tortoises and land iguanas. The lack of stiff spines on O. helleri may be an adaptation for pollination by birds. (Galápagos carpenter bees, a common pollinator of Opuntia on other islands, are absent on the northern islands of Galápagos.) O. helleri is the only Opuntia on Genovesa; there, doves and ground finches eat its flowers, fruit, and seeds. On Wolf Island, frigatebirds nest in clusters of O. helleri.

O. insularis grows as a tree (up to 20 feet tall) on Fernandina and Isabela, both of which have (or had) tortoises and land iguanas. The “bark” of these plants is usually reddish-orange. At Isabela’s Volcán Sierra Negra, O. insularis lives with O. echios inermis, and at Volcán Cerro Azul it lives with O. saxicola. On Fernandina, all Opuntia is O. insularis.

O. saxicola grows only on Isabela’s Volcán Cerro Azul, where there are tortoises and land iguanas.

O. megasperma var. megasperma grows only on Floreana and nearby Devil’s Crown. Floreana was home to tortoises and land iguanas. As its megasperma epithet suggests, this species has the largest seeds of all the species of Opuntia.

var. orientalis grows only on the eastern islands of Galápagos (i.e., Española and San Cristóbal; orientalis comes from the Latin word for eastern). Both of these islands have tortoises, but Española has no land iguanas. On Española, O. megasperma var. orientalis was endangered until the island’s goats were eradicated in 1978. This variety of Opuntia has a thick trunk.

var. mesophytica is a treelike variety of Opuntia that grows only at higher elevations of San Cristóbal and its nearby islands. San Cristóbal houses tortoises and land iguanas.

Because the traits of different species of Opuntia often overlap, many guides and researchers use locality rather than morphology to identify species. A few botanists classify all of the Opuntia in Galápagos in one species: Opuntia galapageia, which was collected by Charles Darwin and first described by his mentor, John Stevens Henslow. According to this system of classification, all of the current species and varieties of Opuntia in Galápagos are synonyms of O. galapageia.

See also: Part I: Plants and Vegetative Zones
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Orchils

In 1831, Ecuadorian patriot José Villamil commissioned a study of the economic potential of Galápagos. That report noted that Galápagos housed large numbers of orchils, which are lichens (e.g., Roccella gracilis) that contain a red or violet dye that can be used to color wool and silk. On some islands, orchils were so abundant that they broke the branches of trees.

The harvest of orchils was the commercial stimulus for some of the original settlements in Galápagos. After Villamil convinced the Ecuadorian government to annex Galápagos, he claimed much of the land and organized the Sociedad Colonizadora del Archipiélago de Galápagos to begin harvesting orchils. Villamil’s company failed, but later another orchil-harvesting company—this one named Orchillera—was organized by entrepreneurs Manuel Cobos, José Monroy (Cobos’ brother-in-law), and José Valdizán. Soon, however, Cobos refocused his work on sugarcane and coffee at El Progreso on San Cristóbal. Business there flourished, and Cobos soon ruled an agricultural empire. Valdizán, meanwhile, began harvesting orchils at Floreana, and in 1869 obtained a 12-year contract from the Ecuadorian government for exclusive rights to harvest orchils in Galápagos. There were so many orchil collectors in Galápagos that when HMS Petrel visited the islands in 1876, the ship’s captain noted that “I believe [tortoises] are doomed to destruction directly [from] the orchilla pickers.”
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Some of the earliest settlements in Galápagos were based on harvesting dye-containing lichens called orchils (“dyer’s moss”). Shown here is one of the most abundant of these orchils, Roccella. (Courtesy of Randy Moore)

In 1878, Valdizán was killed in an uprising by his workers. Soon thereafter, the discovery of abundant dye-containing lichens in California and the chemical synthesis of synthetic dyes collapsed the orchil industry in Galápagos. Orchil dyes are now made by oxidizing orcinol with hydrogen peroxide.

The orchil dye, which is red in acidic conditions and blue in alkaline conditions, is common in the pH-indicator litmus. The water-soluble dye, which was used to color fabrics in classical Rome and Greece, is also known as “dyer’s moss,” “archil,” “French purple,” and C.I. Natural Red 28. Its chemical formula is C32H24N6O6S2.

See also: Part II: Cobos, Manuel Julián; Villamil, José María
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Palo Santo (Bursera spp.)

Palo santo (Bursera spp.) is the most abundant and easily identifiable tree in the arid and transitional zones of most major islands and many islets in Galápagos. It is deciduous; it produces bright-green leaves in the wet season in December, but it soon drops these leaves to conserve water. Unless you’re in Galápagos near Christmas, palo santo trees—like several other arid-zone plants such as lance-leafed cordia (Cordia leucophylctis)—will be leafless. Individual palo santo trees are 6–40 feet high, dioecious (i.e., they produce egg and sperm on separate plants), and drought resistant. Leaves are alternate, and the white flowers produce small berries that are eaten by land iguanas, endemic rats, and finches. Because of the scarcity of water in Galápagos, palo santo trees are often spaced uniformly, as are species such as the endemic shrub Tiquilia and other plants (e.g., on the cinders of Bartolomé). On flat islands such as Baltra, palo santo (with cacti) dominates the landscape. Whitish-gray crustose lichens (especially Ramalina usnea) often cover the trees’ brownish-purple bark, giving them a dead appearance.

Two species of palo santo live in Galápagos: the native and widespread Bursera graveolens, and the endemic B. malacophylla.

Bursera graveolens lives on Floreana (Punta Cormoránt, Post Office Bay), Santa Cruz, Isabela (Tagus Cove, Puerto Villamil, Punta Moreno, Volcán Alcedo, Punta Garcia, Urvina Bay, Elizabeth Bay, Punta Garcia), Genovesa (Darwin Bay, Prince Philip’s Steps), Rábida, Baltra, Santa Fé, Santiago (Puerto Egas, Sulivan Bay, Espumilla Beach), Baltra, and San Cristóbal (Frigatebird Hill). This is the species that most people see in Galápagos. B. graveolens is considered the closest relative to, and progenitor of, B. malacophylla.

Bursera malacophylla, which is also called “dwarf palo santo” and “Galápagos palo santo,” is shorter and more rare than, but otherwise similar to, B. graveolens. B. malacophylla is found only on the central islands of Galápagos: Daphne Major, Santa Cruz, North Seymour, Santiago, Bainbridge Rocks, and Baltra, where it is often associated with prickly pear cactus (Opuntia echios). Because of its restricted range, B. malacophylla is listed as endangered on the IUCN Red List.

This two-species classification system is complicated by the fact that a morphological intermediate between B. malacophylla and B. graveolens lives on north Santa Cruz and southeast Santiago, suggesting that these two species may not be reproductively isolated. Moreover, there is relatively little genetic divergence between B. malacophylla and B. graveolens. Taken together, these observations have led some botanists to claim that it is unwarranted to recognize B. malacophylla and B. graveolens as separate species, and instead suggest that all palo santo in Galápagos be recognized as B. graveolens subspecies malacophylla.

USES OF PALO SANTO

Palo santo, which is also referred to as “Galápagos Incense Tree,” is related to the plants that produce myrrh (Commiphora myrrha) and frankincense (Boswellia spp.). (Graveolens, the specific epithet, means strong smelling, and refers to the trees’ aromatic resin.) The wood of palo santo, which is referred to as “holy stick” and “the saint’s wood,” has been used since Inca times as a traditional folk medicine in Ecuador to treat stomach ailments, rheumatism, and “bad energy” (“mala energia”). Its wood, which is burned as incense and has the smell of baked apples or burnt sugar, is sold in markets and used like cedar chips are used in the United States. Oil extracted from palo santo, which is listed as Chemical Abstract Services #959130-05-3, is used for aromatherapy. The main ingredients of palo santo oil are limonene (59%), α-terpineol (11%), and menthofuran (7%). In cosmetics, palo santo oil is usually referred to as “Bursera graveolens wood oil.”

See also: Part I: Plants and Vegetative Zones
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Penal Colonies

In 1832, General José María Villamil convinced Ecuadorian president Juan José Flores and other government officials of Ecuador to claim Galápagos. Flores did, and early the following year, Villamil departed for the islands with 12 craftsmen, several convicts and pardoned political prisoners, building supplies, and several pigs, goats, and donkeys. Villamil settled on Floreana (named in honor of Flores, Ecuador’s first president) near its freshwater spring in the highlands. This penal colony, which the government made official on March 16, 1833, was the first settlement in Galápagos. A century later, Villamil’s settlement—named Asilo de la Paz (Haven of Peace)—was where Galápagos pioneers Heinz and Margret Wittmer also settled.

Floreana still housed a penal colony when Charles Darwin and HMS Beagle visited Floreana in 1835. However, Villamil resigned as governor of Floreana in 1837, and by the 1850s the island had been abandoned. Floreana would not be resettled until 1929, when Berlin doctor Friedrich Ritter and his partner Dore Strauch Koerwin settled on the island.

The penal colony established on Floreana in 1833 set a precedent that led to the creation of several other such colonies on San Cristóbal and Isabela. For example, when U.S. troops left Isabela after World War II in 1946, Ecuadorian president José María Velasco Ibarra established a penal colony at an abandoned base there, after which the Calderón brought 300 prisoners and 30 guards to the island. (More prisoners arrived later.) The penal colony on Isabela included four compounds: two in the highlands for farming, one along the coast for fishing, and one in the arid shrublands to “re-educate” (i.e., punish) recalcitrant prisoners for breaking rules and disobeying orders. This “punishment colony” was supervised by Warden Durán, who had his prisoners build a wall of volcanic rocks there. Guards lived in wooden buildings abandoned by the U.S. troops, while prisoners—who were there from several countries—lived in tents. Prisoners who tried to escape were killed and buried where they fell. This part of the Isabela penal colony, which was described as a place “where the strong cry and the weak died” (Moore and Cameron, 2019), is now a somber Galápagos National Park Visitor Site known as “El Muro de Lágrimas” (The Wall of Tears).

THE PENAL COLONIES OF ISABELA MAKE THE NEWS

The penal colonies on Isabela made international news in February 1958 when 21 prisoners—claiming that they had been starved and beaten, and that guards had tortured them, stolen their 14¢-per-day wages, and pulled gold teeth from their mouths—revolted. After overwhelming their guards and looting Puerto Villamil, they broke into the local armory, took guns and ammunition, and planned an escape to the mainland. On February 15, with two hostages taken as insurance for their survival, the convicts hijacked two fishing boats at Isabela and headed to Santiago, 20 miles away. There, at James Bay at three in the morning, they boarded the 110-foot-long, diesel-powered Valinda, a former World War II submarine-chasing boat owned by California attorney William Rhodes Hervey Jr. (1909–2000). Hervey, who had docked at James Bay the previous day, was about halfway through a three-month trip. With him were his wife Mildred, first mate and retired lumberman Wilfred “Bos’n” Easterbook, engineer William McKay, crewman and graduate student Rick Di Maio, and cook Balbino Ninal.

Hervey and his shipmates believed the convicts were fishermen selling lobsters, so they yelled “No langosta! No langosta!” to let them know that they did not want to buy any lobsters. However, the armed, disheveled convicts—whom Hervey (1958) described as “a grim and ragged lot … filthy … a pack of shouting savages”—demanded that they be taken to the mainland. Within 90 minutes of boarding the boat, Hervey and the convicts (some of whom were sporting gunshot wounds incurred during their escape from Isabela) were on their way.

The convicts looted and ransacked the Valinda, and stole more than $2,000 from the boat’s crew. On the second day, the Valinda’s “main cabin took on the aspect of a weird seagoing nightclub” (Hervey, 1958) as the convicts drank the ship’s booze, danced, and played cards. The convicts had originally demanded that they be taken to Manta, but changed their landing site to a remote area north of the town of Esmerelda. Once near land, on the afternoon of February 17, the convicts thanked Hervey and the crew, apologized for the inconvenience, sang the chorus of the Ecuadorian national anthem, and shouted three “Vivas” for Ecuador, the United States, and liberty. The next evening, the convicts were put ashore near Punta Galera, about 100 miles from the Colombian border. Most were soon recaptured.

The convicts had talked of killing their hostages when they got to the mainland. However, in the excitement of disembarking from Valinda, the convicts forgot about their hostages, both of whom stayed out of sight. One of the hostages was Arnaldo Tupiza, who later returned to Galápagos and became the first GNP warden on Isabela. There, he is honored by the Arnaldo Tupiza Tortoise Rearing Center.

THE PENAL COLONIES IN GALÁPAGOS ARE GONE

All of the remaining penal colonies in Galápagos were closed by Ecuadorian President Camilio Ponce Enríquez in 1959, the year that Ponce created GNP, Ecuador’s first national park. This ended 127 years of the islands being used as a penal colony. The closing of the penal colonies in Galápagos is commemorated in Puerto Villamil with two plaques:

The settlers of Isabela they express their gratitude to his Excellency the President of the Republic Dr Camilo Ponce Enriquez for your interest in the advancement of Isabela, March 15, 1959

On the fifteenth of March, 1959 day of liberation and of Glory for Isabela, for the elimination of the penal colony.

Today, there are no penal colonies or prisons in Galápagos. People charged with minor offenses spend short sentences in local jails, but those convicted of more serious crimes serve their time in prisons on the mainland.

See also: Part I: The Mysteries of Floreana Island; Part II: Villamil, José María; Wall of Tears
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Philornis downsi

Philornis downsi is an invasive parasitic fly whose larvae feed on birds. It attacks nearly all species of land birds in Galápagos and has helped drive some species (e.g., mangrove finches, Floreana mockingbirds) to the verge of extinction. Philornis downsi has never been given a common name, but “philornis” in Latin means “bird loving.”

P. downsi, a bird ectoparasite, is native to mainland South America, where more than 50 species of the fly parasitize more than 115 species of birds. It was first described following its discovery in Trinidad in 1968, and was first detected in finch nests in Galápagos on Santa Cruz in 1997. (Retrospective examinations of insect collections in museums showed that the parasite was in Galápagos by the 1960s.) In Galápagos, the flies probably first invaded (and spread from) Santa Cruz via imported fruits, vegetables, or nesting materials with pigeons from Guayaquil, the source of most commercial tourism to Galápagos and an area where the flies are common. The parasite may have also come to Galápagos via the smooth-billed ani (Crotophaga ani), a well-known mainland host of P. downsi that was brought to Galápagos in the 1960s to remove ticks from introduced cattle.

Adult flies are harmless, but larvae are ghoulish. Adults, which are not parasitic, eat fruit, flowers, and decaying organic matter, and are about the size of a common housefly (Musca domestica). Pregnant adult females wait near finches’ nests until the attending parent leaves, at which time they enter the nest and lay their eggs. The oval-shaped eggs, which are creamy white and about the size of a rice grain, hatch into parasitic larvae that make their way to the chicks’ nasal cavities, where they eat tissue for about three days. The larvae then migrate to the bottom of the nest and emerge at night to infect and eat the abdomen, ears, wings, and other exposed parts of the nestlings. Infestation rates are worsening: Between 2000 and 2013, the average number of larvae increased from 29 to 51 larvae per nest. During the same period, mortality increased from 23% to 68%.

Birds in infected nests compete to avoid the parasites. Females in infected nests spend less time brooding and more time standing than do those in uninfected nests. Nestmates compete to stand on top of each other to avoid the larvae emerging from the nest. This competition is important because nestlings at the top have a lower chance of infection by the parasites, and the lower nestlings are usually consumed. Regardless of what they do, however, many chicks are often overwhelmed by the larvae. For example, one nest containing four cactus finch nestlings (Geospiza scandens) contained 170 larvae (i.e., 42 larvae per nestling). None of the chicks survived.

The most common victims of P. downsi include the medium ground finch (Geospiza fortis), the medium tree finch (Camarhynchus pauper), and the critically endangered mangrove finch (C. heliobates). During a recent mating season, 20 mangrove chicks hatched, but six (i.e., 30%) died before fledging, probably because of P. downsi. Throughout Galápagos, Philornis larvae kill about 55% of finch nestlings before they fledge; parasitized chicks have swollen, enlarged nostrils, open lesions, and internal bleeding caused by larvae burrowing into the nestlings’ flesh. Nestlings that survive the infections often have deformed beaks, stunted growth, shorter feathers, and anemia, all of which are relics of the parasitism. In some instances, their upper beak is essentially absent. These deformities usually alter the bird’s songs, which makes it hard for them to find mates.

Philornis is widespread in Galápagos; it lives on at least 14 major islands, including Santa Cruz, Floreana, Isabela, San Cristóbal, Pinta, Baltra, Rábida, Santiago, Pinzón, Marchena, Fernandina, Daphne Major, and Santa Fé. (As of 2019, it had not been reported on Española or Genovesa.) On these islands and elsewhere in Galápagos, P. downsi threatens at least 21 species of land birds, including all species of “Darwin’s finches.” The flies live in a variety of habitats, but they are most abundant on high islands (greater than 1,300 feet) having farms and more rainfall. However, they have also been found in cliff-based nests of the reclusive Galápagos martin (Progne modesta), indicating that P. downsi can find remote nests and survive in extreme conditions.

On the mainland of South America, levels of nest parasitism by P. downsi are around 13%; this is far lower than in Galápagos, where levels of nest parasitism often exceed 90%. The higher levels of parasitism in Galápagos are probably due to the absence of natural enemies in Galápagos that suppress populations of P. downsi on the mainland.

Researchers are searching for ways to stop or minimize the impact of P. downsi in Galápagos. Promising approaches include 1) introducing fly-parasitizing wasps such as Spalangia endius and the tiny bowlegged wasp (Brachymeria podagrica) to kill the flies, 2) releasing sterile males that would disrupt the fly’s breeding cycle and prevent female flies from laying eggs in finch nests, 3) removing chicks from nests for hand-feeding, 4) developing traps that lure and kill egg-laying female flies, and 5) dispersing insecticide-laced cotton balls, which finches often gather and incorporate into their nests, thereby self-fumigating their nests. Nests containing these cotton balls have fewer than half the number of flies, and 30% more fledglings, than those lacking cotton balls. Despite these successes, computer simulations suggest that P. downsi could drive several species of birds to extinction within a few decades.

See also: Part I: Darwin’s Finches; Invasive Species
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Pirates and Whalers

By the late 1500s, Spain had conquered much of Latin America, which became part of the New World. These new lands provided Spain with new resources, which were transported along the western side of South America. Galleons laden with gold and other treasures were often looted by pirates, who operated with the tacit support of their home countries, including Britain, Holland, and France, all of which were anxious to weaken the Spanish Empire.

The first pirates visited Galápagos in the 1600s. These pirates used Galápagos—then uninhabited—as a refuge and hideout between their raids. Although the islands had little freshwater, they offered another treasured commodity: tortoise meat. Some of the most famous pirates visited Galápagos, including Captain Sir Henry Morgan (c. 1635–1688) and Admiral Sir Richard Hawkins (c. 1562–1622; a cousin of Sir Francis Drake), who described the islands as a desert. In 1684, when their boat Bachelor’s Delight spent 12 days in the islands (mostly at Buccaneer Cove, just north of Santiago’s James Bay), Ambrose Cowley charted islands, and William Dampier noted the islands’ unusual wildlife and their “extraordinarily good places for ships in distress to seek relief” (Dampier, 1697).

In the early 1700s, Dampier was navigator for a trip by English merchant, captain, and pirate Woodes Rogers (1679–1732). (Rogers, like Dampier, noticed the strange animals of Galápagos, presaging Darwin with his observation that “’Tis strange how [iguanas and tortoises] got here because they can’t come of themselves, and none of that sort are to be found” on the South American mainland [Rogers, 1727].) On February 1, 1709, while on their way to Galápagos, Dampier convinced Rogers to stop at the Juan Fernandez Islands to rescue Alexander Selkirk (1676–1721), a Scottish sailor who had been marooned there for 52 months. Selkirk’s story is generally believed to have inspired Rogers’ friend Daniel Defoe (1660–1731) to write Robinson Crusoe (1719). Although Defoe’s book was a best seller of its day and succeeding ones, Selkirk died in poverty.

By the 19th century, Spain’s influence in Latin America had diminished. As treasure-laden shipments diminished, so too did pirates in Galápagos.

WHALERS

Pirates were followed in Galápagos by whalers searching for sperm whales. Oil from sperm whales was critical in the 1700s; oil-based lubricants were required by the machines that powered the Industrial Revolution, and oils were used as fuels for lamps in homes and businesses. Sperm whales (Physeter macrocephalus)—the largest (averaging 50–60 feet long) of the toothed whales and the largest toothed predator—were a primary source of that oil. When overfishing reduced the populations of sperm whales in the northern Pacific in the late 1800s, whalers turned to the Pacific. Herman Melville’s Moby-Dick; or, The Whale (1851) recounted tales of chasing one such whale.

In 1793, James Colnett reported that he frequently saw whales around Galápagos, and his updated map (published by Aaron Arrowsmith in 1798) lured many whalers to the islands. Among these was Captain David Porter, whose 860-ton Essex sailed to Galápagos in 1813 to protect U.S. whalers and harass the British. One of Porter’s midshipmen was 12-year-old David Glasgow Farragut (1801–1870), who Porter had adopted three years earlier. Farragut later became the first rear admiral, vice admiral, and admiral of the U.S. Navy. Another of Porter’s sons, David Dixon Porter, became the second.

Aided by mail that he intercepted at Post Office Bay, Porter captured 12 British whaling boats and 360 prisoners, and had more men under his command at the end of the voyage than at its beginning. Porter’s success shifted the control of whaling in Galápagos from the British to United States. While in Galápagos, Porter released four goats on Santiago; the last few thousand of these goats’ descendants, which had ravaged the island’s ecosystems, were not killed until 2005. Porter later suggested that the United States annex Galápagos, but his suggestion was rejected.

After Porter’s visit, hundreds of whalers came to Galápagos from the United States, and hundreds more came from Norway, Britain, Peru, and elsewhere. Whales were abundant; for example, in 1821 a small group of British whalers returned to port with 346 tons of whale oil. The capture of the U.S. whaler George Howland in 1852 by convicts led by latter-day pirate Manuel Briones produced the first international political exposure for Galápagos.

Although oil could be extracted from the blubber of many species of whales, whalers preferred sperm whales, whose “oil” is technically a liquid wax. The process began with harpooning a whale and severing its head, which was then brought aboard the ship. (A sperm whale’s head accounts for up to one-third of the whale’s length.) The oil—as much as 500 gallons per head—was then drained from the skull and stored in vats for transport to land. The oil is a waxy, clear, yellowish liquid that, when burned, produces a bright, odorless flame. It is also a low-viscosity (like coconut oil) lubricant that is stable at high temperatures. Before 1972, more than 30 million pounds of sperm whale oil were used annually as lubricants. However, sperm whales were declared endangered in 1972, and killing the whales (and using their oil) was outlawed the following year. For decades, sperm whale oil had been an important lubricant for automobile transmissions; after its sale was banned in 1972, transmission failures increased eight-fold during the next three years.

Just as North American hunters had devastated the population of bison, so too had whalers diminished the population of whales in Galápagos. (For example, the British ship William killed 42 whales in just 18 days in January 1797.) Although whaling in Galápagos began to diminish, more than 5,000 whales had been killed in the islands. By the end of the U.S. Civil War in 1865, sperm whales—the foundation of a decades-long, profitable industry—were rare in Galápagos. Whalers began shifting their operations to Japan, where large numbers of whales had been reported in 1819.

The presence of so many whalers in Galápagos also devastated populations of the islands’ giant tortoises. For example, in 1830, the Essex took more than 300 tortoises from Española and 60 from Floreana; the next year, the Uncas took 416 from Santiago, and the Isabela took 335 from Española. In 1832, the Wasp and the Hector took 337 from Floreana, and in 1834, the Moss took 350 tortoises from Floreana, while the Abigail and the Bengal took more than 330 from Floreana and Santa Cruz. (During his visit in 1835, Darwin was told that some boats had taken as many as 700 tortoises.) In 1855, the Tarleton arrived in California with 580 tortoises for sale. In all, pirates and whalers killed or took more than 150,000 giant tortoises from Galápagos. Were this not damaging enough, scientists visiting Galápagos between 1888 and 1930 took at least 650 more, and probably ate many others.

Populations of Galápagos fur sea lions were also devastated by fur sea lion collectors who often accompanied whalers. In 1800, after driving fur sea lions to extinction on the Falkland Islands in just 16 years, a 60-ship fleet came to Galápagos, where it killed more than 17,400 fur sea lions during the next nine decades. By the late 1800s, Galápagos fur sea lions were considered “commercially extinct.” Galápagos sea lions were spared because their fur often falls apart when it is dried.

In 1846, Canadian geologist Abraham Gesner (1797–1864) devised a way to distill kerosene from petroleum; this kerosene burned more cleanly than whale oil. And in 1859, U.S. businessman Edwin Drake (1819–1880) devised a new way to drill for oil in Pennsylvania. Later, these processes prompted investors to shift their money from whaling to petroleum, thereby reducing whalers’ impact on whales, tortoises, and fur sea lions in Galápagos.

WHALES IN GALÁPAGOS TODAY

Since 1987, there has been an international ban on most whaling; sperm whale oil is no longer (legally) sold. Galápagos became a whale sanctuary in 1990, and today, more than 26 species of cetaceans (whales, dolphins, and porpoises) are seen in Galápagos. The most-sighted cetaceans are the bottlenose dolphin (Tursiop truncates), Bryde’s whale (Balaenoptera edeni), common dolphin (Delphinus delphis), orca (Orcinus orca), and humpback whale (Megaptera novaeangliae); together, these account for about 70% of all sightings. Whales are most likely to be seen west of Isabela and in Bolivar Channel (between Isabela and Fernandina). Blue whales are usually seen south and west of Floreana and Isabela, and Bryde’s whales in central Galápagos and east of San Cristóbal. Orcas move between all of the islands. All commercially hunted whales are either threatened or near extinction.

Sperm whales, which earlier lured hundreds of hunters to Galápagos, account for only 6% of all sightings of cetaceans in Galápagos. They are most common in the deeper waters south and west of Isabela. In recent years, their population has been decreasing, and they are classified by IUCN as Vulnerable.

See also: Part I: Invasive Species; Part II: Cowley, Ambrose; Dampier, William; Melville, Herman; Part III: Document 4
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Post Office Bay

On the northwest side of Floreana Island, just north of Puerto Velasco Ibarra and south of Devil’s Crown, is Post Office Bay. Unlike other popular GNP Visitor Sites, which are visited primarily to see wildlife and landscapes, Post Office Bay is visited to appreciate the history of the islands and to participate in a centuries-old tradition of leaving mail in a barrel near the beach.

When whalers began visiting Galápagos centuries ago, they often visited Floreana Island to gather water and tortoises that they stored in the holds of their boats. There, the whalers docked in a bay that HMS Beagle captain Robert FitzRoy described as sheltered, easy to access, and having excellent anchorage. Homesick whalers left letters in a box near this popular docking site, and passing ships would stop there to collect the mail and take it to England, the United States, or wherever their destination might be. Eventually, the bay adjoining the site at which letters were left became known as Post Office Bay.

[image: ]

This barrel at Floreana’s Post Office Bay is a popular tourist site where visitors can leave mail (without postage) that will be dispatched by subsequent visitors. Such postal barrels were once common across the Pacific, but this one on Floreana is the only one that is still operational. This $5 postage stamp featuring the famous barrel at Post Office Bay was issued by Ecuador in 2011. (Courtesy of Randy Moore)

The origin of Floreana’s postal barrel is unknown. Although British Royal Navy Captain James Colnett is often credited with creating the post office on Floreana Island, his merchant ship (the Rattler) did not visit Floreana. Moreover, his book A Voyage to the South Atlantic (1798) does not mention “post office,” nor does the chart in his book include the post office.

The first person to mention a post office on Floreana Island was David Porter (1780–1843) during the War of 1812. Porter, who was captain of the U.S. frigate Essex, and his crew of 250 sailors had captured 12 British ships (more than half of the British whaling fleet) in 1813, thereby shifting control of the whaling industry from the British to the United States. Instrumental in Porter’s success was the information he gathered from letters that he collected at Floreana’s post office. When Porter visited Floreana in 1813, he found a letter in the postal barrel dated June 14, 1812; this means that the postal barrel was functioning by 1812. Porter’s Journal of a Cruise Made to the Pacific Ocean (1815) describes the post office on Floreana as “a box nailed to a post, over which was a black sign on which was painted Hathaway’s Postoffice.” (There is no indication of who “Hathaway” was, but he may have been a whaler.) Post Office Bay has since been the site of several historic events:

In 1812, Colonel Ignacio Hernandez docked at Post Office Bay just before claiming Galápagos for Ecuador. (The official ceremony occurred on February 12, which coincidentally was Darwin’s birthday.) Hernandez, who became the first Justice of the Peace of the islands, also changed the name of the island from Charles to “Floriana” in honor of Ecuadorian president Juan José Flores. The spelling of the island’s name was later changed to “Floreana.”

On September 24, 1835, HMS Beagle, with Charles Darwin aboard, docked at Post Office Bay, where Darwin met (by chance) Galápagos vice-governor Nicholas Lawson. When Darwin and Beagle captain Robert FitzRoy joined Lawson at his home the next night for dinner, Darwin learned that local residents could identify tortoises’ home island by the shapes of the tortoises’ shells. At Floreana, Darwin also collected mockingbirds, which differed from those that he had collected earlier from San Cristóbal (Chatham Island) and along the west coast of South America. During Darwin’s visit, the barrel at Post Office Bay was empty; mail came and went at Floreana from the nearby settlement at Black Beach. Darwin mailed a letter from Floreana, but there is no record that it ever arrived.

In 1925, a group of Norwegians landed at Post Office Bay with more than 200 tons of prefabricated houses, steam-powered generators, concrete, and other supplies that they used to build Casa Matriz, a large house that was headquarters for their fishing company. The company failed two years later, but the abandoned building at Casa Matriz was used in 1929 by Dore Strauch and Friedrich Ritter, in 1931 by Heinz and Margret Wittmer, and in 1932 by Baronesa Wagner-Bousquet and her companions. The house was dismantled in 1937–1938, but the concrete pillars used to support it, a vat used to store water, and other remnants of the house remain scattered just inland from the post office barrel. A lava tube just beyond the remains of Casa Matriz is another attraction at Post Office Bay.

In July 1938, during a tour of Latin America, U.S. president Franklin Roosevelt visited Post Office Bay aboard the USS Houston. (Roosevelt never left the warship, but he caught several fish that are now part of the collection at Smithsonian Institution.) Roosevelt was unable to contact Heinz and Margret Wittmer, but he left chocolate, whiskey, medicines, and other supplies at Post Office Bay for them and the island’s other residents. During the visit, the ship’s crew left letters in the postal barrel.

In 1945, U.S. airplanes dropped pamphlets on Floreana telling the Wittmers and other residents that Germany had surrendered. When a newspaper in Panama City claimed that Hitler had escaped Germany in a submarine and was hiding on Floreana, American soldiers visited the island and searched for Hitler. They didn’t find him.

Mail barrels such as the one at Post Office Bay were common across the Pacific in the 1800s and 1900s, but the one at Floreana is the only one that remains functional. Thousands of people each year visit the barrel, where they leave postage-less cards and letters. Subsequent visitors rummage through the cards left there, and then deliver (or mail) the cards having addresses near their homes. Over the years, the barrel had been maintained and occasionally replaced by scientific expeditions and other visitors. Floreana’s post office barrel is one of the few sites in Galápagos at which graffiti is permitted.

Just north of the beach at Post Office Bay is a soccer field, where crews of ships often play impromptu matches. (Another soccer field is near Puerto Egas on Santiago Island.) A miniature (and functional) replica of the postal barrel stands at the dock at nearby Puerto Velasco Ibarra.

See also: Part II: Hitler in Galápagos?; Lawson, Nicholas; Villamil, José María; Wittmers
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Project Isabela

The first eradication program in Galápagos occurred in 1971, when goats were eliminated from South Plaza Island (area = 30 acres). During subsequent years, GNPD wardens realized that goats had destroyed the environment at Alcedo Volcano on northern Isabela; the once lush vegetation was rapidly disappearing, leaving tortoises there with no shade, food, or water that they needed. These problems, and the area’s shrinking population of tortoises, prompted GNPD to begin devising a project to restore the ecosystems of several islands most affected by invasive mammals. That project was called Project Isabela.

Project Isabela, which began in 1997, was the world’s largest eradication and ecological restoration project. The project’s goal was to eliminate large introduced mammals (i.e., goats, pigs, and donkeys) on northern Isabela (area = 965 square miles), Santiago (area = 226 square miles), and Pinta (area = 23 square miles). The project involved ground hunting, aerial hunting (i.e., snipers with guns on helicopters), and the use of “Judas goats” to find the last lovelorn male goats on islands. The challenge was significant; for example, how do you get rid of every one of the 62,000 goats on northern Isabela? Every one of the 18,000 pigs and 80,000 goats on Santiago? Every one of the 41,000 goats on Pinta?

Despite these challenges, Project Isabela was a success, as documented by these milestones:




	Year

	Milestone




	2000

	GNPD rangers kill the last of more than 18,000 pigs on Santiago. Four years later, the island was declared pig free.




	2003

	GNPD rangers kill the last of Pinta’s 41,683 goats.




	2004

	Santiago is declared donkey free.




	2005

	GNPD rangers kill the last of Santiago’s 79,579 goats.




	2005

	GNPD rangers kill the last of northern Isabela’s 62,868 goats.




	2006

	Santiago is free of large introduced mammals.






Project Isabela cost $11,958,282. Aerial hunting was most cost-effective. For example, on Santiago, where most killings were by ground hunters, the eradication cost $81 per goat (and $110 per hectare). In contrast, on northern Isabela, where most killings were by aerial hunters, the eradication cost $65 per goat (and $9 per hectare). Although the project was named Project Isabela, most of the money was spent eradicating animals on Santiago.

Project Isabela accomplished its goals. After the invasive mammals were gone, plants began to regrow, after which several native and endemic animals began to repopulate the area. Today, Project Isabela remains one of the most successful eradication programs ever.

See also: Part I: Invasive Species
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Protecting Wildlife Before GNP

The earliest attempts to protect the wildlife of Galápagos began in the 1930s, when several conservationists realized that the islands were damaged and that some species—especially tortoises—were disappearing. By 1935, Ecuador’s Regulations for Fisheries and Marine Game protected several species (e.g., giant tortoises), banned anyone from claiming land in Galápagos without approval from Galápagos officials, and limited scientific expeditions to collecting no more than three specimens of any native animal. The following year, another decree—this one signed by Ecuador’s president Federico Páez (1877–1974) on May 14, 1936—protected land on several islands and created a commission to supervise the wildlife there and establish research stations. Although well intentioned, these decrees were not accompanied by funding, so no wardens were hired to enforce the laws on the distant islands. Consequently, they had little impact.

In 1946, the National Research Council recommended that a permanent research station be established in Galápagos. Like those before it, this recommendation produced no significant results.

In the early 1950s, biologists Eibl-Eibesfeldt and Robert Bowman urged scientists, UNESCO, IUCN, and other organizations to do something to protect Galápagos, and Ecuador to modify its laws to better protect the islands’ plants and animals. At its Fifth General Assembly in Edinburgh on June 20–28, 1956, IUCN expressed its concerns about Galápagos’ plans for development and its threats to the islands’ unique endemic species, which were entitled to protection under the Ecuadorian laws established in 1934. The assembly recommended that 1) qualified naturalists visit Galápagos to survey the plants and animals there, and 2) certain islands be set aside as permanent reserves to enable the fauna and flora to remain undisturbed for long-term research. Biologist and conservationist Julian Huxley (1887–1975), the first director of UNESCO, agreed, demanding a permanent biological station be established in Galápagos to study and conserve the wildlife there. This ultimately produced GNP in 1959.

See also: Part I: Invasive Species; Bowman, Robert I.; Eibl-Eibesfeldt, Irenäus; Galapagos National Park; Huxley, Julian Sorell
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Quinine

Red quinine (Cinchona pubescens), one of the world’s worst invasive species, was first planted in Galápagos in 1946 on Santa Cruz Island by two farmers as a cash crop and a source of quinine, a treatment for malaria (a nonexistent disease in Galápagos). In Galápagos, quinine became an invader within 40 years after it arrived. Today, quinine—also known as red cinchona and Peruvian bark—remains an invasive tree that forms dense stands (as many as 138,000 stems per hectare) that reduce the diversity and abundance of native plants.

Quinine is a member of the Rubiaceae family, which also includes Galium, Ixora, Gardenia, and Coffea (the source of commercial coffee). Seedlings can grow as much as 3–7 feet per year in a variety of adverse environments, including shade, standing water (e.g., during an El Niño), and in dry soil during a drought. Quinine is an evergreen that grows up to 80 feet high and sheds its broad leaves year-round. Within as little as two years (when a plant can already be 6 feet tall), quinine begins producing clusters of aromatic, pink or white flowers (year-round) that, 19 weeks later, produce fruit capsules containing many lightweight, winged, windborne seeds. (Each fruit capsule contains about 65 seeds, each of which has an average weight of about 9/100,000ths of an ounce.) Seeds can be dispersed as far as 50 feet from the parent plant. Quinine also reproduces vegetatively when trees re-sprout from fallen and cut branches. Quinine leaves turn red as they age, thus accounting for the plant’s “red” name.

In Galápagos, quinine—which is native to Central and South America from Costa Rica to Bolivia—grows only on Santa Cruz Island. It was planted there in the agricultural zone at mid-elevations (about 800 feet above sea level) in 1946, but by 1965 some trees were growing in the higher Miconia shrubland zone (i.e., more than 1,300 feet above where it was originally planted). By 1972, quinine trees were growing at elevations up to 1,800 feet, and today quinine covers more than 45 square miles of Santa Cruz at elevations above 600 feet. About 45% of this invaded land is in GNP, and the remainder is in the agricultural zone. Quinine is especially abundant at elevations above 1,300 feet. An invasion of quinine accelerates the cycling of phosphorous in soil because it does not seem to resorb phosphorous from its senescing leaves before dropping them. Canopies of quinine also reduce the amount of sunlight available for underlying plants (by more than 85%) and increase the area’s precipitation and relative humidity as its broad leaves intercept and condense the highlands’ fog.

Quinine has a variety of traits that make it an excellent invader. For example, it reproduces vegetatively and its lightweight seeds are easily dispersed. Because quinine can tolerate a variety of environmental conditions, it can quickly take over a community. For example, in one seven-year period, the area covered by quinine increased from 6.6% to 16.4%. In another study, the invader covered 6 square miles in 1976, 15 square miles in 1987, 33 square miles in 1991, and more than 42 square miles (almost 10% of the area of Santa Cruz) in 2004. At Media Luna, an inactive volcano on Santa Cruz, there were 1–250 individuals per acre in 1987, 50–250 individuals per acre by 1990, and 6,000 seedlings per acre in 2005. These invasions have changed the structure and composition of communities by altering the cycling of nutrients, reducing the diversity of species, and diminishing the coverage by native species, especially of endangered Justicia galapagana, Cyathea weatherbyana, and Scalesia pedunculata. Formerly treeless areas in the highlands are now a forest of quinine trees. Although there is yet no evidence that quinine—or other invasive plants in Galápagos—has produced any extinctions of native plants, it has contributed to the departure of the Galápagos rail (Laterallus spilonotus) and Galápagos petrel (Pterodroma phaeopygia): The more quinine in an area, the fewer rails and petrels.

Quinine was recognized as an invasive species in the 1970s, when it covered only about 7 square miles of the Santa Cruz highlands. Ad hoc attempts to eradicate quinine began later, but it was too late, and today such efforts remain problematic. Herbicides alone are not 100% effective, and if a quinine tree is cut down, sprouts form on the cut stump and branches. Cost estimates to eradicate quinine on Santa Cruz range from $35 to $5,500 per acre, depending on the habitat and the density of seedlings. The best way to control quinine is with a mix of herbicides (picloram and metsulfuron-methyl) loaded into macheted cuts around the circumference of tree trunks, followed by an annual hand-pulling of sprouts and seedlings. However, applying this approach to the infected area of Santa Cruz would require more than 275,000 person-hours of labor and cost more than $2 million (in 2019), not counting the costs associated with revisiting the entire area in subsequent years to remove sprouts and seedlings. But even this treatment comes with problems, for the removal of quinine from an area results in more blackberry, an even worse invader.

Bark of Cinchona growing in Galápagos is 1–4% quinine (dry weight), which makes it an economically valuable plant, so much so that Ecuador—anxious to protect its resources—once banned the export of Cinchona seeds. The chemical synthesis of quinine in 1944 reduced the demand for Cinchona bark, and quinine is no longer the preferred treatment for malaria. Nevertheless, the evolution of malarial parasites resistant to synthetic malarial drugs has renewed interest in natural quinine. Quinine is also the ingredient of tonic water and bitter lemon drink mixes that gives these drinks their bitter taste. (In many bars, the button on the soda gun that dispenses tonic water is labeled “Q” for quinine.) The first organically synthesized dye (mauveine) by William Henry Perkin in 1856, which destroyed the market for dye-containing orchils harvested in Galápagos, was made when he tried to synthesize quinine.

Quinine, the national tree of Peru, is also an invasive species in Hawai‘i, the Society Islands (including Tahiti), West Java, and other archipelagos. In Galápagos, quinine wood is increasingly used to build houses and fences. Ironically, quinine—which is also the national tree of Ecuador—is now rare and endangered in its native range on mainland Ecuador.

See also: Part I: Invasive Species; Tourism
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Rays and Sharks

Rays and sharks have a skeleton made primarily of a flexible connective tissue called cartilage. Their skin is rough, they breathe though exposed gill-slits (in contrast to covered gills of bony fish), and they lack lungs and swim bladders. Galápagos is home to more than 50 species of sharks and rays.

RAYS

There are 15 species of rays in Galápagos, the most common of which are the golden cowray, the spotted eagle ray, the diamond (or whiptail) stingray, and the manta ray.

Diamond stingrays (Dasyatis brevis), which are also called whiptail stingrays, move along the bottom of the ocean, where they are often trailed by fish such as the Pacific creolefish hoping to eat sand-dwelling invertebrates exposed by the moving ray. Diamond stingrays rays are 3–7 feet long and have a pointed snout, grayish-brown skin, and wing tips. Their tails, which have a flattened tip, are shorter than the rest of their bodies.

Golden cowrays (Rhinoptera steindachneri) have golden or brownish yellow tops, and white bottoms. They are relatively small (usually less than 3 feet in diameter) and have a square head. Golden cowrays are common along cliffs (e.g., South Plaza Island) and in mangrove-lined lagoons.

Spotted eagle rays (Aetobatus narinari) are easily identified by their spotted, black backs. These relatively large rays (up to 7 feet in diameter) also have a long, duck-like snout; they feed on mollusks and crustaceans they gather at reefs and sandy bottoms. Spotted eagle rays are especially common at Elizabeth Bay and Black Turtle Cove.

Manta rays (Manta hamiltoni) have black tops and white bottoms; pointed, fleshy fins; and can be more than 15 feet wide. Visitors often see manta rays flopping in open water.

SHARKS

In Galápagos, sharks—especially scalloped hammerheads—are a primary attraction for dive tourism. More than 30 species of sharks live in, or move through, Galápagos, the most common of which are the white-tipped reef shark, the Galápagos shark, and the scalloped hammerhead shark. Sharks are found throughout Galápagos, but are especially abundant around Wolf and Darwin Islands during the cool season. There have been fewer than 25 reported shark attacks (none fatal) in Galápagos since 1989.

White-tipped reef sharks (Triaenodon obesus) get their name from the white tips on their caudal and first dorsal fins. These slender sharks, whose skin is grayish-blue, are usually 6–10 feet long and spend their days resting under rocky overhangs. White-tipped reef sharks usually swim in small groups of 4–10 individuals.

Galápagos sharks (Carcharhinus galapagensis) are often more than 9 feet long, have a pointed nose, and are often seen in pairs or small groups circling tour boats for discarded food. Like most other sharks in Galápagos, Galápagos sharks have two dorsal fins, one of which is especially prominent. In the northern islands, Galápagos sharks often move between Wolf and Darwin Islands. Despite their name, Galápagos sharks are not endemic to Galápagos, but they were discovered there.

Whale sharks (Rhincodon typus) are the world’s largest fish; adults are often bigger than a double-decker bus, are more than 50 feet long, and weigh more than 20 tons. Their white-spotted skin has deep ridges that span the length of the shark’s body. Whale sharks are not residents of Galápagos, but they do move through the islands, especially along Wolf and Darwin Islands between June and late November. Most of these migrating sharks are pregnant females, which are not feeding. Despite their intimidating size, these filter-feeding sharks are harmless to humans.

Scalloped hammerhead sharks (Sphyrna lewini) have a flattened, hammer-shaped head with a scalloped front edge. Eyes on the edge of each side of their head enable these sharks to see above and below at the same time. These sharks, which move about a body-length per second, live throughout Galápagos, but are most abundant at Darwin and Wolf Islands (e.g., about 500 individuals live at Darwin Island). There, they often gather near the current-facing sides of both islands.

During the day, hammerhead sharks seldom feed near the shore; instead, they spend much of the daylight being cleaned (especially at Darwin Island) by cleaner fish. At night, the sharks disperse and swim several miles away from the islands. These trips, which take less than 12 hours, are often between Darwin and Wolf Islands.

Populations of hammerhead sharks in and around Galápagos, especially in the central and southern islands, have declined by about half since the 1980s because of overfishing. (At Darwin and Wolf Islands, it is common to see sharks with fishhooks in their mouths.) Similar declines have occurred in other protected sites, such as Cocos Island (447 miles away, another UNESCO Marine World Heritage Site). Although the iconic shape of hammerhead sharks adorns the GNP logo, they are in danger of extinction. In November 2017, GNPD wardens found the first nursery for scalloped hammerhead sharks in Galápagos. This nursery, which is in mangroves along the coast of Santa Cruz, gives scientists a way of studying the endangered sharks.

In 1989, GNPD banned the fishing, transport, and sale of all sharks and shark products, but illegal harvests continue; between 1998 and 2006, more than 22,000 fins and 680 shark carcasses were seized by park authorities. Most of these illegal harvests feed the lucrative demand in Asia for shark fin soup, a traditional item served at various celebrations to show prosperity and confer health (although no evidence supports the latter claim). Harvested dorsal fins, which sell for $50–150 each, are made of tasteless cartilage; the soup’s taste comes from other ingredients. Before they are added to soup, the fins are skinned, trimmed, and bleached. Sharks unintentionally harvested by fishers as bycatch are worth about $150 each.

See also: Part II: Galápagos Marine Reserve
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Reiser, Saydee

Near noon on April 7, 1964, the brigantine Yankee dropped anchor at Floreana Island’s Black Beach carrying a group of tourists enjoying a 14-month, “Around the World Cruise” offered by Windjammer Cruises. The 98-foot-long, steel-hulled Yankee (originally named Emden, and then Duhnen) was famous for its four circumnavigations of the globe, and it had appeared on the cover of the December 1959 issue of National Geographic.

Early on the morning of April 8, six of the ship’s passengers decided to hike to the farm of Heinz and Margret Wittmer in the highlands. Among the hikers was 70-year-old Saydee Reiser, who was described as unusually active and adventuresome. Along the way, Reiser and her companion Martha Hurt lagged behind the group.

The path to the highlands crossed several cattle trails, and in some places was difficult to follow. After hiking for about 15 minutes, Hurt stopped to remove a rock from her shoe. Hurt asked Reiser to wait a for her, but Reiser hiked on. Around this time, hikers just ahead of Hurt and Reiser turned around and saw Reiser on the trail, and assumed she was doing well. After remedying her shoe, Hurt returned to the boat without reaching the Wittmers’ farm. Hurt did not see Reiser again after that.

Early in the afternoon, some of the hikers began returning to the Yankee. When Reiser failed to show up at the farm or boat, people began searching for her. The first people to search for her included Eloy Quintana (one of the Wittmers’ employees) and Margret Wittmer’s children, Rolf and Ingeborg (“Floreanita”), who were familiar with the island’s landscapes. At Pampa Larga, just southwest of Asilo de la Paz, Rolf and Ingeborg found a trail of footprints, but it ended in dense brush.

The radio at Black Beach was broken, so help could not be summoned for the search. On Friday, April 10, the Yankee sailed to San Cristóbal, where Captain Derek Lumbers discussed Reiser’s disappearance with the islands’ civilian and military governor (i.e., a representative of the military junta ruling Ecuador at the time). The Yankee returned to Black Beach on April 12 with Jacob Lundh to help with the search.

In the coming days, the search for Reiser included helicopter flyovers and as many as 28 military officers, led by Rolf Wittmer. Reiser was not found, and on April 15, Captain Lumbers ended the search. Two days later, back in San Cristóbal, there was an inquest into Reiser’s disappearance at the office of the Naval Commander attended by all of the Yankee’s passengers and a priest. Soon thereafter, the search was cancelled.

Reiser’s disappearance made international news and, in the process, triggered rumors; for example, one story (with no supporting evidence) claimed that she was murdered to get the $18,000 in traveler’s checks that she carried in her camera case. The incident also stirred memories of the mysterious deaths and disappearances of Friedrich Ritter, “Baronesa” Eloise Wehrborn von Wagner-Bousquet, and her companions on Floreana 30 years earlier. Margret Wittmer, who had been associated with those disappearances (e.g., she was the last person on Floreana to see the Baronesa alive), told Reiser’s sister (Miriam Reif of San Francisco, California) that “the affair is quite shady and in my opinion really dirty” (Wittmer, 1964). Wittmer also charged Reif $413 for expenses she and her family allegedly incurred during the search.

The Yankee never returned to Galápagos. On July 24, 1964 (i.e., on the same cruise during which Reiser disappeared), the Yankee ran aground on the submerged Beverage Reef at Avarua, Rarotonga, in the Cook Islands. The hull remained there (visible from the shore) until 1995, when its remains washed ashore and were dismantled.

In 1980, a group of hunters found Reiser’s remains under some shrubby trees. Reiser (b. 1893) was buried in the Floreana cemetery, near the Wittmer family plot. Her tomb lists her name, a Jewish star, the estimated date of her death (8-4-64), and “Q.E.P.D.” for “que en paz descanse,” which is Spanish for “rest in peace.”

See also: Part I: The Mysteries of Floreana Island; Part II: Wittmers
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Roosevelt, Franklin Delano

The first U.S. politician to have a strong interest in Galápagos was Franklin Delano Roosevelt (1882–1945), the 32nd president of the United States. Roosevelt, a descendant of Galápagos’ earlier visitor Amaso Delano (1763–1823), became interested in Galápagos in 1935, when Ecuador’s President Federico Páez (1877–1974) asked the United States for a loan. In return, Roosevelt suggested making Galápagos an international wildlife refuge, but the negotiations stalled.

Three years later, Roosevelt visited the islands aboard the warship USS Houston (the third ship in the U.S. Navy) while on a 26-day tour of Latin America. Although polio in 1921 had left Roosevelt confined to a wheelchair and unable to go ashore during this “Third Presidential Voyage,” he saw an albatross rookery at Hood (Española) Island, noted the abundance of other birds, and caught fish (including a 45-pound tuna) at Tagus Cove and elsewhere for the Smithsonian Institution.


Amasa Delano

In 1817, naval captain and fur sea lion hunter Amasa Delano (1763–1823) published Narrative of Voyages and Travels in the Northern and Southern Hemispheres, Comprising Three Voyages round the World (1817). This book, of which Chapter 18 inspired American writer Herman Melville to write Benito Cereno (1855; a novella about a fictionalized revolt on a Spanish slave ship), described the first observed volcanic eruption in Galápagos (in 1797 of Wolf Volcano on Isabela). Delano, whose visited Galápagos (for the second time) in November 1801 aboard the Perseverance, also noted the islands’ lizards, a freshwater ravine south of Tagus Cove, volcanic eruptions on Santiago Island, and the islands’ “diver” birds (i.e., blue-footed boobies). Delano also recognized the importance of the islands for whalers: “Were it not for the advantages which these islands afford to the American and English whaling ships, in getting a supply of fresh provisions when in these seas, I know not what they would do.…” More than a century later, Delano was followed to Galápagos by his family’s descendant Franklin Delano Roosevelt, the 32nd president of the United States.



Roosevelt also sent 50 crewmen ashore for three hours to search for the grave of American Lt. John S. Cowan. The 21-year-old Cowan had visited Galápagos in 1813, aboard the USS Essex. At Santiago’s James Bay, on August 10, he was killed during the third exchange of a pistol duel with shipmate Lt. John M. Gamble, after which he was buried among some green bushes near the beach beneath the inscription, “Sacred to the memory of Lieutenant John S. Cowan, of the U.S. Frigate Essex, who died here anon 1813, aged 21 years.… His loss is ever to be regretted by his Country, and mourned by his Friends” (Porter, 1815). (Cowan is honored by Cerro Cowan and Cabo Cowan on northwest Santiago.) Roosevelt learned of Cowan’s fate from Commander David Porter’s Journal of a Cruise Made to the Pacific Ocean (1813), but his search party—like others who had searched the island earlier—did not find his grave.

Aboard the Houston with Roosevelt was American biologist Waldo L Schmitt (1887–1977), who lectured about the islands each evening. On an earlier trip to Galápagos aboard G. Allan Hancock’s Velero III, Schmitt had met Baroness Eloise Wehrborn and her lovers, and at Floreana, Roosevelt tried to contact the Wittmers and the island’s other residents (the Conways and “five Ecuadorian Indians”). When his team could not reach them, Roosevelt left medicines, newspapers, chocolate, whiskey, and other supplies for them at Floreana’s Post Office Bay. Roosevelt’s generosity produced headlines such as “Roosevelt Feeds Starving Galápagans” and “President Brings Relief to Hungry Islanders.” According to Time magazine, Roosevelt’s landing parties “tried to pump the settlers about the Baroness … the queer German woman who, wearing silk panties and a pearl-handled revolver, sought to ‘rule’ the islands several years ago until she and her retinue of young males came to mysterious ends. The settlers would not talk.…” Nevertheless, Time reported, the Baroness “brightened the President’s log” (Anonymous, 1938).

In 1941, while working with the U.S. Navy, Schmitt studied the possibility of establishing a biological research station in Galápagos. The next year, U.S. Navy commander Paul Foster urged President Roosevelt to buy Galápagos because he felt that the United States should not relinquish the air base there after the war. Other discussions ensued, and in August 1944 a resolution from the U.S. Senate urged Roosevelt to negotiate with Ecuador the purchase of Galápagos as a permanent possession of the United States, because the only way the Panama Canal could be protected from attacks from the west would be by owning those islands. There was never a public, formal offer from the United States to purchase the islands.

In that same year (1944), Roosevelt resumed his attempts to protect the wildlife of Galápagos. He told his secretary of state that he hoped Galápagos would be preserved as an international park. Roosevelt—who wanted to continue to use Galápagos to protect South America and the Panama Canal—admitted that “I have been at this for six or seven years and I would die happy if the State Department could accomplish something” to help make Galápagos an international wildlife sanctuary (Roosevelt, 1944b). Nothing more came of Roosevelt’s idea.

In March-April 1944, Roosevelt’s wife Eleanor (and her personal secretary, Malvina Thompson) made a highly publicized visit to the U.S. military base on Baltra, during which she ate with enlisted men, talked with officers at the officers’ club, and visited the island’s cemetery, hospital, and chapel. She was entertained by Commander Huffman’s two pet goats (Blackie and Ruth) and the base’s two land iguanas, which were kept in a pen. Eleanor noted that the naval personnel did not wear their traditional white uniforms because they could not be kept clean. She also quickly understood “why every man there calls it ‘the rock’.… You remove one rock, only to find two more underneath” (Roosevelt, 1944a). Roosevelt was struck by the base’s monotony and loneliness, and lamented that the islands were “one of the most discouraging spots in the world.… You have to be deeply convinced that your job is an essential one in order to keep your balance and cheerfulness in these surroundings” (Roosevelt, 1944a).

The 63-year-old Franklin Delano Roosevelt died of a cerebral hemorrhage on April 12, 1945, 11 weeks into his unprecedented fourth term as president. He is honored by dozens of statues, monuments, postage stamps, schools, and other memorials. Since 1946, Roosevelt’s image has also appeared on the obverse of U.S. dimes to honor his founding of the National Foundation for Infantile Paralysis, later renamed the March of Dimes. The much-admired Eleanor died in 1962 and was buried beside her husband in Hyde Park, New York.

See also: Part I: Baltra and World War II; Part II: Melville, Herman
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Rules of Galápagos National Park

When in Galápagos National Park (GNP), you must be accompanied by a licensed GNP guide. When hiking on trails, stay near your guide.

Restrict your visit to officially approved GNP Visitor Sites.

Do not touch, feed, chase, startle, or handle the animals. Stay at least two meters from the animals.

When you photograph the animals, turn off your camera’s flash.

Do not disturb or remove any plant, animal, or their remains (e.g., shells, pieces of wood, bones).

Do not take any living material (e.g., fruits, seeds, insects) from or to the islands, or from island to island.

Do not take any food to uninhabited islands.

Smoking is forbidden at GNP Visitor Sites.

Stay within the areas designated as Visitor Sites. Stay on the trails, which are marked by black-and-white stakes made of matazarno (Piscidia carthagenensis), a plant native to Galápagos.

Do not leave litter or trash on the islands, or throw litter or trash off of your boat. Do not remove anything from the islands except litter and trash.

Do not buy souvenirs or other objects made from plants or animals of the islands, including coral, seashells, sea lion teeth, tortoise shells, volcanic rock, and endemic woods.

Do not write on, paint on, scratch, or otherwise deface the rocks.

Fishing from boats is prohibited, except from those authorized by GNPS for fishing.

Jet skis, water skiing, submarines, and aerial tourism are forbidden.

Camping is allowed in specific areas, but only if you have a permit to do so from the GNPD.

Report any park violations or concerns to your naturalist guide, boat captain, or the GNPD.

See also: Part II: Galápagos National Park
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Salt and Minas de Sal

In 1835, Charles Darwin explored Santiago’s Minas de Sal, a volcanic crater at James Bay that included much salt. There, he noted the skull of an unnamed boat-captain who had been killed by his crew.

In October 1926, the United Maritime Society of Guayas was established in Guayaquil, and its first project in Galápagos was mining salt at James Bay. The operation, which was headed by Guayaquil businessman Darío Egas Sánchez, dried salt gathered from the crater on a large elevated platform, the posts for which remain visible near the site’s trail. The venture failed in 1929 when salt prices dropped on the mainland.

In 1963, the mine was reopened by Hector Egas and other heirs of Darío Egas, who had obtained the contract to supply salt to Ecuador’s monopoly. The operators built tanks to store water, a bunkhouse and office, and a house built of concrete blocks for a port captain that was to be supplied by the Ecuadorian Navy. (That house was never finished, but its roofless remains are still at the site.) Water was brought each month by the Cristóbal Carrier.

[image: ]

Easter celebrations in Ecuador usually include a special dish of rock bass (bacalao) and rock salt. In Galápagos, which is a primary source of bacalao, residents often gather rock salt from small lagoons, such as this one on Santa Cruz along the trail to Las Grietas. (Courtesy of Randy Moore)

Some reports claimed that salt production was slow, but others claimed that the site’s more than 20 workers exported 1,600 tons of salt in the reopened mine’s first two years. However, in 1965, a military coup demonopolized salt, and the price of salt dropped. The company struggled to survive until equipment that it had ordered from Germany arrived that would enable the mine to produce Ecuador’s first iodized salt (iodine deficiencies had been a problem in several parts of Ecuador). However, the salt mine soon closed. The land owned by Egas’ heirs was taken over by Ecuador’s Banco Nacional de Fomento, which later gave the land to the government. This is why all of Santiago, which was once inhabited, is now part of GNP.

Near the site’s landing area are the remains of buildings and vats used by the salt mine’s workers. The site, which also includes a soccer field used occasionally by crews of visiting boats, is named Puerto Egas in honor of the Egas family.

Today, residents of Galápagos can buy salt in stores in the islands. However, some residents of Santa Cruz continue to harvest salt from a lagoon along the path to Las Grietas. This is especially popular before Easter, when residents often make a special soup of salted and dried rock bass.

See also: Part I: Geology, Volcanoes, and Lava; Part II: Darwin, Charles Robert
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Scalesia

Scalesia, which is also called lechoso and sunflower tree, is a member of the sunflower family (Asteraceae) and is endemic to Galápagos. (Other members of the Asteraceae include lettuces, chamomiles, asters, chrysanthemums, zinnias, dandelions, marigolds, and daisies.) In an archipelago famous for evolution, Scalesia is one of the best examples of adaptive radiation; a single ancestor that colonized the islands gave rise to today’s 15 species, as well as several subspecies and varieties. This is why Scalesia, which grows as shrubs or trees, is often referred to as “the Darwin’s finches of the plant world” (McMullen, 1999).

Scalesia, which ranges in size from knee-high shrubs to towering trees more than 50 feet tall, has adapted to several vegetative zones in Galápagos, ranging from the dry lowlands to humid upland forests. The largest species, S. pedunculata, dominates and is the namesake for the Scalesia vegetative zone. Scalesia forests host the bright-red male (and pale-yellow female) vermilion flycatchers.

Leaves of Scalesia form in clusters near the tips of branches, often with dead leaves from the previous season just behind the new leaves at the tips. The plants’ small, white flowers form within a few years at the tips of branches in daisy-like inflorescences (i.e., flower heads). The fast-growing plants live only a few decades. In dense, well-established forests of Scalesia, most of the trees have similar ages, and environmental events such as an El Niño or excessive rains often produce synchronous deaths, after which seedlings sprout in the same place and replace the dead plants. On populated islands such as Santa Cruz, Scalesia forests are being replaced by invasive species such as Spanish cedar (Cedrela odorata) and invasive guava (Psidium guajava).

Scalesia and several other plants were first collected in Galápagos by naturalist Archibald Menzies (1854–1848), who visited the islands in 1795 aboard the Discovery. Here are the species of Scalesia that visitors are most likely to see in Galápagos:

S. affinis, or radiate-headed Scalesia

Where to see it: Santa Cruz, Fernandina, Floreana, and Isabela (e.g., Puerto Villamil, Punta Moreno, Tagus Cove, Sierra Negra, Punta Albemarle)

About it: S. affinis grows as a 10-foot-tall, treelike shrub having alternate, serrated leaves. S. affinis can colonize bare lava. S. affinis, along with S. helleri and S. villosa (see below), are the most common species of Scalesia in Galápagos.

S. cordata, or heart-leafed Scalesia

Where to see it: Isabela, at Sierra Negra

About it: S. cordata is a tall (up to 35 feet high) tree having alternate, heart-shaped leaves. Its flower heads include 10–30 flowers.

S. crockeri, or Crocker’s Scalesia

Where to see it: Baltra, Santa Cruz

About it: S. crockeri is a small (less than 3 feet tall) shrub. Its elliptical leaves are opposite, and its white flower heads include 20–50 flowers. S. crockeri is the only Scalesia on Baltra.

S. divisia

Where to see it: S. divisia grows only on San Cristóbal (e.g., Sappho Cove)

About it: S. divisia grows as a shrub or small tree having a maximum height of about 14 feet. The plants have opposite leaves and flower heads that include 30–100 white flowers.

S. helleri, or Heller’s Scalesia

Where to see it: Santa Cruz (Tortuga Bay), Santa Fé

About it: S. helleri is a shrub 6–10 feet tall that grows along shorelines and cliffs. Its leaves, which release a pleasant odor when crushed, are oval, divided, opposite, or alternate; and its flower heads include up to 100 flowers. Stems and leaves of S. helleri have hairs that gather water from garúa.

S. incisa, or cut-leafed Scalesia

Where to see it: Northern San Cristóbal, at Punta Pitt

About it: S. incisa is a small shrub (less than 3 feet high) that has opposite and divided leaves. Its flower heads include 20–50 flowers. This is one of the rarest species of Scalesia.

S. microcephala, or small-headed Scalesia

Where to see it: Wolf, Isabela, Fernandina

About it: S. microcephala is a small shrub or tree that grows up to 13 feet tall. It has alternate leaves and white flowers.

S. pedunculata, or tree Scalesia, sunflower tree, or lechoso

Where to see it: Santa Cruz, Floreana, San Cristóbal, Santiago

About it: S. pedunculata is the dominant and largest species of the Scalesia zone on the humid, windward sides of Floreana, Santiago, Santa Cruz, and San Cristóbal at altitudes ranging from 1,200 to 2,200 feet. Individual plants can grow to more than 40 feet tall. These trees’ slender, unbranched trunks are typically covered by epiphytic ferns, orchids, and mosses, and terminate with an umbrella-like cluster of branches sporting white flowers. Its elliptical leaves are alternate and hairy. On Santa Cruz, much of the popular Lava Java Coffee is harvested from plants that grow in the understories of forests of S. pedunculata. The largest remaining stand of S. pedunculata grows at Los Gemelos on Santa Cruz.

S. stewartii, or Stewart’s Scalesia

Where to see it: Santiago, Bartolomé

About it: S. stewartia grows as a 10-foot-tall shrub. The undersides of its alternate, lance-like leaves are coated with white hairs. Flower heads consist of 30–80 flowers.

S. villosa, or longhaired Scalesia

Where to see it: Only on Floreana (Punta Cormoránt) and nearby islets

About it: S. villosa is a shrub that grows up to 10 feet tall. It has hairy, narrow, alternate leaves and white flower heads made of up to 300 flowers. S. villosa is easily identified by its abundant hairs, which gather water from garúa.

IUCN classifies several species of Scalesia as vulnerable and lists two as critically endangered: S. retroflexa, which grows only on southeastern Santa Cruz, and S. gordilloi, which grows only on San Cristóbal. Species such as S. incisa (cut-leafed Scalesia) live only on San Cristóbal, and others such as S. baurii live on islands such as Pinta, Pinzón, and Wolf, which have no GNP Terrestrial Visitor Sites. S. atractyloides was presumed extinct until it was rediscovered in 1990.

Interestingly, the name Scalesia came from a mistake; Scottish botanist George Arnott Walker-Arnott (1799–1868) meant for the genus name to honor his colleague William Alexander Stables (1810–1890). However, Arnott mistakenly cited Stables’ name as “W. Scales Esq.” In 1836, after the description was published, Arnott discovered his mistake and wrote in the margin: “His name is Stables. What a blunder!!!” The error remained.

In Galápagos, “Scalesia” is a common name of businesses (e.g., Scalesia Galápagos Lodge in the highlands of Isabela) and organizations such as The Scalesia Foundation, a private Ecuadorian educational foundation that established the Tomás de Berlanga School in 1994 on Santa Cruz Island.

See also: Part I: Plants and Vegetative Zones
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Sea Lions and Fur Sea Lions

Galápagos hosts two types of sea lions, both of which are pinnipeds (“fin-like foot”) in the family Otariidae: Galápagos sea lions and Galápagos fur sea lions. Visitors to Galápagos are more likely to see Galápagos sea lions, which prefer open beaches, than Galápagos fur sea lions, which prefer rocky, secluded ledges. In Puerto Ayora and Puerto Baquerizo Moreno, photogenic Galápagos sea lions nap on beaches, play in the surf, lounge at piers, and vie for food at the fish markets.

What about the Galápagos fur seal? What most people call the Galápagos fur “seal” is not a seal, as evidenced by its external ear flaps and large front flippers that it uses to “walk” on land. True seals lack visible ear flaps, and their hind flippers do not rotate; this means that they cannot move these flippers underneath their bodies to “walk” (and therefore usually wiggle on their bellies when on land). In Galápagos, what most people call fur seals are actually Galápagos fur sea lions.

In 1817, Captain Amasa Delano, who made three trips to Galápagos, reported that hunters in Galápagos “might procure several thousand fur seals and sea lions in the islands.” People heeded his advice; for example, in 1823, the Tartar took 5,000 fur sea lions from the islands for their luxurious fur. (Galápagos sea lions were not as valuable because their fur is not as thick or durable.) Since hunting these animals was banned from 1934, their populations have rebounded; there are now 10,000–20,000 individuals of each species in Galápagos. The IUCN lists both the Galápagos sea lion and Galápagos fur sea lion as endangered.

SIMILARITIES

Galápagos sea lions and Galápagos fur sea lions share a variety of traits. For example, both species have life spans of 20–25 years, and females reach sexual maturity in about five years. Females usually give birth to one pup every other year, and births peak in October and November. Pregnant females are easy to spot on beaches; in addition to their larger size, they are usually accompanied by perching hawks, who will eat the placenta after birth (and the pup, if it is stillborn). After birth, lactating mothers give their baby constant attention for a week, during which time the mothers learn their baby’s smell and calls, and the baby learns its mother’s sounds. The mothers then leave to forage at sea. If mothers can find enough food, they will nurture their babies for up to three years. If their mothers do not return to land (e.g., if they are killed by sharks or killer whales), their pups starve to death, and their carcasses are scavenged by hawks and mockingbirds.

At birth, males weigh about 15 pounds, and females weigh about 13 pounds. For their first 18 months, pups rely almost exclusively on their mother’s fat-rich (25–35%), protein-rich (12%) milk. Pups swim near the shore after two to three months, in the open ocean within the first seven months, and forage independently at sea within two years. By the time they are three years old, juveniles weigh 75–100 pounds. The threshold body weight for an independent pup is around 30 pounds, at which time it can usually fish on its own. Mortality is high; two-thirds of Galápagos sea lions survive to age one, and 51% survive to age two.

Sea Lions versus Fur Sea Lions




	
	
	Sea Lion


	
	Fur Sea Lion





	Name

	
	Zalophus wollebaeki

	
	Arctocephalus galapagoensis




	Snout

	
	Long, narrow

	
	Shorter, blunter




	Fur

	
	Thinner

	
	Thick, luxurious




	Habitat

	
	Sunny beaches, shallow bays

	
	Shaded, rocky, coastal ledges




	Time in water, %

	
	50

	
	30




	Distribution

	
	Throughout Galápagos, in the southern islands

	
	Western Isabela, Fernandina, especially Santiago, North Seymour, and central Genovesa




	Mass, pounds

	
	110–650

	
	55–150




	Length, feet

	
	5–8

	
	4–6




	Feeding

	
	Usually during day

	
	At night




	Years to sexual

	
	
	
	



	maturity

	
	4–6

	
	5–7




	Behavior

	
	Loud and boisterous

	
	Not as loud or social




	Breeding season

	
	May–January

	
	August–November




	Copulation

	
	In water

	
	On land




	Sleeping

	
	Often in contact

	
	Seldom in contact




	Years to wean pups

	
	1–2

	
	2–3






Although female sea lions are less likely to conceive if they are lactating, about one-fourth of the time a female will have a pup in the year following the birth of an older pup. When this happens, a sibling rivalry ensues when both pups demand milk. The mother—who feeds only her own pups—favors the older pup, and the younger pup has a much lower chance of surviving. The younger pup is also more likely to die if its older sibling is a male (i.e., is larger and more aggressive). That is, the outlook for a young pup is poor if it has a skinny older brother and is born in a lean year. The outlook is much better if the pup has no older siblings (or has a fat older sister) and food is abundant.

Galápagos sea lions and fur sea lions usually forage within a few miles from shore at depths ranging from 0–180 feet. However, when food is scarce, they venture farther and deeper (at times exceeding 300 feet). During a recent El Niño, about one-third of adult sea lions died, as did more than 75% of younger suckling pups, usually within two months after birth.

Females, which lactate year-round, nurse pups all of their reproductive life and as long as a pup or juvenile survives. This means that there are dependent pups in the colonies year-round drinking milk from their mother. While nursing a pup, a female loses about 1.7% of her body mass per day.

GALÁPAGOS SEA LIONS

Because they spend much time napping on beaches, Galápagos sea lions are more visible than Galápagos fur sea lions. Galápagos sea lions have large colonies on several islands, where they usually live within 100 feet of the shore. Plants in those areas, such as salt bush (Cryptocarpus pyriformis), often grow in nutrient-poor soil. Galápagos sea lions seek their shade, and the nutrients in the sea lions’ waste products are often critical for the plants’ survival.

Although many fishers in Galápagos consider them to be pests, Galápagos sea lions are popular attractions at GNP Visitor Sites such as Gardner Bay and Española, and elsewhere they often entertain tourists on the beach and in the surf. When male Galápagos sea lions are sexually mature, their sagittal crest thickens, creating a bump on their heads.

Male Galápagos sea lions are territorial, and the largest males claim territories ranging from 1,000–3,000 square feet along beaches. Invading males are confronted by the dominant bull, after which pushing and biting often lead to bloody battles. The wounded “losers” of these fights (as well as aging males) often gather to recuperate in “bachelor colonies,” the most famous of which is along the cliffs of South Plaza Island. Sea lions can dive for more than 10 minutes to depths exceeding 1,500 feet.

Dominant bulls guard and try to monopolize their sexual access to the 3–20 females in their harem by barking loudly and chasing away invaders. These bulls—like the females in their harem—must leave to find food, and when they do, other males can copulate with the females. Because copulation usually occurs in water, males can’t monopolize parenthood, and their payoff for territoriality is relatively low. Indeed, non-territorial males sire most Galápagos sea lion pups. On average, a bull holds its territory for only four to eight weeks, after which time its fat reserves are exhausted and it is ousted by a new bull.

In 1953, the Galápagos sea lion (Zalophus wollebæki) was named in honor of Alf Wollebæk (1879–1960), who directed the first biological research station in Galápagos. Of the six extant species of sea lions, Galápagos sea lions are the smallest in the world; an average adult female weighs about 165 pounds. For comparison, a California sea lion (the next largest) weighs about 210 pounds.

GALÁPAGOS FUR SEA LIONS

These sea lions are less visible than Galápagos sea lions, but that is largely because they favor rocky, shaded ledges instead of sandy beaches frequented by most visitors at GNP Visitor Sites. Galápagos fur sea lions are abundant at Santiago and several other places in the archipelago (most of which are not GNP Visitor Sites). They have large, bulging eyes and are rarely seen at sea during the day.

After giving birth, females establish territories along coasts, where they raise their pups. In the evenings, older pups are visibly swollen with their mother’s milk. Females resume estrus 5–10 days after giving birth, but seldom give birth to a second pup the following year. Females nurse their pups for two to three years, at which time a pup is almost as big as its mother. If a mother has a one-year-old and a newborn pup, she often abandons the youngest pup.

Galápagos fur sea lions spend most of their time on land, because they seldom leave the shore except to hunt. Visitors are most likely to see them on land on days with a full moon. Fur sea lions feed at night with dives 0–150 feet deep, when many of their prey (e.g., fish, squid) migrate upward in the ocean’s water column. When there is a full moon, the prey would be more visible, so they tend to stay hidden in lower depths on those nights. Faced with a diminished food supply, fur sea lions typically forage less (if at all) on nights with a full moon.

See also: Part II: The First Biological Research Station; International Union for Conservation of Nature and Natural Resources
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Sea Turtles

Although the giant land tortoises of Galápagos receive far more attention, sea turtles in the islands are common, beautiful, and fascinating. The most common sea turtle in Galápagos is the green sea turtle.

Green sea turtles (Chelonia mydas agassizii) are the only sea turtles that breed and nest in Galápagos. These turtles, which are also known as black sea turtles and Galápagos sea turtles, live year-round in Galápagos, especially in shallow lagoons and between islands. Despite their name, they have dark olive-brown shells; the “green” in their name refers to the color of their fat and connective tissue. Their oval-shaped shells taper toward the tail, and their legs are shaped like flippers. On average, adult females are about 3 feet long; males are smaller (1.7 feet long), but have longer tails. They spend most of their time underwater, and can travel more than 30 miles per day.

Green sea turtles reach sexual maturity when they are 15–20 years old, at which time they gather in polygamous rookeries near nesting sites. Like all sea turtles, they mate in the ocean; males have long, strong claws on their front flippers for grabbing females during mating. In Galápagos, this usually happens in October–January, at which time copulating couples are common just offshore (with other males waiting nearby for their turn with the female). Females can store sperm, and many of the offspring from a clutch of eggs are sired by different fathers. Females nest every two to four years on beaches near where they were born.

Females produce several clutches of eggs during each mating season. Usually between November and May, females come ashore at night, walk above the high-tide line, and—often while keeping one foot in the nest to prevent a cave-in—dig a nest with their back flippers that is 1.5–2.5 feet deep. Then, over a span of up to three hours, the females drop 20–200 eggs. The females then cover the eggs and leave, never to return. (Sometimes the females also build a false nest nearby to fool predators.) Males do not come ashore. Many beaches in Galápagos house these eggs, but tourists seldom know this because tourists are not allowed on most beaches after sundown.

The eggs hatch about 60 days later. The genders of the hatchlings depend on the temperature at which the eggs are incubated; temperatures above about 86oF produce mostly females, and temperatures below about 83oF produce mostly males. The eggs hatch at night, after which the hatchlings race for the ocean. The odds are against them; on the way to the ocean, many are eaten by hawks, cats, crabs, and frigatebirds. Once in the water, more are eaten by sharks, other fish, and frigatebirds. The survivors swim for several days to a “nursery” area, where they stay for 3–10 years. In the nursery, the hatchlings are carnivorous, eating crustaceans, worms, mollusks, and jellies. Only 1–3% of the hatchlings become adults, some of which are killed by fishers. Green sea turtles sometimes bite swimmers, but their bites are not dangerous.

When the slow-growing turtles are 8–14 inches long, they move nearer the coast and become primarily herbivorous. Most of their dives are less than 60 feet deep, but they can dive to depths exceeding 300 feet for more than an hour. At night, they rest at the surface or on the bottom (at depths less than about 80 feet).

Some adults use Earth’s magnetic fields to migrate as far as 5,000 miles; others stay near their nesting beaches. Green sea turtles live an average of 80 years. Conservation status: Endangered

OTHER SEA TURTLES IN GALÁPAGOS

Hawksbill, loggerhead, Oliver Ridley, and leatherback sea turtles move through Galápagos, but do not nest there.

Hawksbill sea turtles (Eretmochelys imbricate bissa) are distinguished by their elongate heads that taper to a sharp beak that resembles that of a hawk. They have amber-brown shells and yellow undersides, and adults spend most of their days diving within 0.5 miles of shore. (At night, they often float on the surface.) In Galápagos, hawksbill sea turtles are common near Puerto Ayora. Conservation status: Critically Endangered

Loggerhead sea turtles (Caretta caretta), as William Dampier (1697) noted in the late 1600s, are “so call’d because [they] hath a great Head, much bigger than the other” sea turtles. Their reddish-brown shells can be up to 6 feet long, and they spend most of their time within 18 feet of the surface, surfacing every 10–60 minutes for air. They can live more than 60 years. Conservation status: Vulnerable

Oliver Ridley sea turtles (Lepidochelys olivaceae) are the most abundant sea turtles in the world, but in Galápagos they are the rarest. They have heart-shaped, olive-green shells and are the smallest sea turtles in Galápagos; adults are usually less than 2.5 feet long and weigh 80–100 pounds. Oliver Ridley sea turtles spend most of their time diving, usually to depths between 30 feet and 150 feet. These sea turtles, which can hybridize with hawksbill sea turtles, comprise much of the bycatch of artisanal fishers in Ecuador. Conservation status: Vulnerable

Leatherback sea turtles (Dermochelys coriaceae) are one most widely distributed reptiles in the world. However, like Oliver Ridley sea turtles, they are rare in Galápagos. Unlike other sea turtles in Galápagos, which have bony shells, leatherbacks have a tough, leathery skin with longitudinal ridges; their flippers and the sides of their shells have white or yellow spots. Leatherbacks are one of the world’s largest turtles; adults can be more than 6 feet long and weigh more than 1,000 pounds. Conservation status: Vulnerable

In 1990, after the population of green sea turtles in Galápagos dropped by more than one-third in two decades, Ecuador banned the capture, processing, and trade of all species of sea turtles in Galápagos.

See also: Part I: Giant Tortoises: The Galápagos of Galápagos; Part II: Dampier, William; Part III: Document 2
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Snakes

The terrestrial snakes in Galápagos are constrictors that are only mildly venomous; they are not aggressive and are harmless to humans. Most of these snakes are brown and have yellowish spots and longitudinal stripes. All belong to the genus Pseudalsophis (from the Greek words pseudo, meaning “false,” and Alsophis, a genus of Caribbean snakes). These snakes, which presumably got to Galápagos on vegetation rafts, are 2–3 feet long, active throughout the year, and live in rocky areas, dry shrublands, dry grasslands, deciduous forests, and rural gardens. They are called “racers” because they can move fast.

Galápagos racers are secretive and shy, and spend most of their time hiding under rocks. Visitors often see these snakes, but only for a few seconds. They are most active just at dusk and dawn. Galápagos racers eat lava lizards, geckos, insects, mice, and juvenile marine and land iguanas. They are eaten by owls, rats, hawks, and cats.

Here are the racers in Galápagos, all of which are endemic to the archipelago:

WESTERN GALÁPAGOS RACER

The western Galápagos racer (P. occidentalis), also known as the Fernandina racer, lives with Darwin’s racer on Fernandina, Isabela, and two nearby islets (Cowley, Tortuga). The western Galápagos racer, which reaches lengths exceeding 4 feet, is the largest snake in Galápagos. These snakes are usually solitary, but on Fernandina, they sometimes gather when marine iguanas are hatching in May–June. Unlike other terrestrial snakes, western Galápagos racers sometimes hunt for marine fish in pools and shallow water around Fernandina. IUCN classification: Least Concern

PAINTED RACER

The painted racer (P. steindachneri) is one of two snakes that live on North Seymour, Baltra, and Santa Cruz. (The other snake is the larger central Galápagos racer; see below). IUCN classification: Endangered

THOMAS’ RACER

Thomas’ racer (P. thomasi) is the only snake on Bartolomé, and it lives with the smaller Santiago racer on Santiago and Rábida. IUCN classification: Near Threatened

PINZÓN RACER

The Pinzón racer (P. slevini) is the only snake that lives on Pinzón. This snake, like Darwin’s racer, is banded. The best place to see a Pinzón racer is along the trail from Puerto Ayora to Tortuga Bay. IUCN classification: Near Threatened

ESPAÑOLA RACER

The Española racer (P. hoodensis) is the only snake on Española and nearby Gardner Islet. IUCN classification: Near Threatened

SANTIAGO RACER

The Santiago racer (P. hephaestus) is the only snake living on Sombrero Chino, and one of two snakes (the other being the larger and more abundant Thomas’ racer; see below) on Santiago and Rábida. These snakes have distinctive lateral black stripes. Visitors are most likely to see these snakes on Santiago and Rábida. IUCN classification: Near Threatened

CENTRAL GALÁPAGOS RACER

The central Galápagos racer (P. dorsalis), which is also known as the Santa Cruz racer, is about 3 feet long and is the only snake that lives on Santa Fé, Edén Islet, and Venecia Islet. It also lives with the smaller painted racer on Baltra and North Seymour, but it has been extirpated from Santa Cruz. It is most likely to be seen by tourists on Santa Fé and North Seymour near areas where birds nest. IUCN classification: Near Threatened

DARWIN’S RACER

Darwin’s racer (P. darwini) lives with the larger western Galápagos racer (P. occidentalis) on Fernandina, Isabela, and Tortuga Islet. It is endemic to these islands. The best time to see this snake is near sunrise and sunset at Punta Espinosa (Fernandina). IUCN classification: Least Concern

EASTERN GALÁPAGOS RACER

The eastern Galápagos racer (P. biserialis), which is also called the San Cristóbal racer and the Floreana racer, was collected by Charles Darwin in 1835 on Floreana Island. In 1860, it was the first snake to be described from Galápagos. The eastern Galápagos racer is now gone from Floreana, but it still lives on three islets around Floreana (Gardner-by-Floreana, Enderby, and Champion, where it is spotted and abundant) and San Cristóbal (where it is rare and striped). The best place to see eastern Galápagos racers is on San Cristóbal along the trail from Puerto Baquerizo Moreno to Playa Carola near sunrise and sunset. IUCN classification: Near Threatened

There is only one sea snake in Galápagos: the yellow-bellied sea snake.

YELLOW-BELLIED SEA SNAKE

These snakes (Hydrophis platurus), which are rare, live their entire life cycle at sea. They usually live in warm water 0.6–9.0 miles from shore, where they sometimes gather in groups. Yellow-bellied sea snakes drink freshwater on the sea surface after rains. It is the only snake in Galápagos having a paddle-shaped tail and a two-colored longitudinal yellow and black/dark-blue pattern.

Yellow-bellied sea snakes swim at speeds ranging from 0.2 to 4.0 miles per hour; they dive—to escape predators, avoid turbulence, and regulate their body temperature—for an average of four hours to depths averaging about 50 feet. The most venomous snakes in Ecuador, they usually eat small fish that they detect with organs around their mouths. They are reluctant to bite in the water, but they have killed humans (from muscle paralysis that causes respiratory failure). Yellow-bellied sea snakes, which have few predators, copulate in the water, after which females give birth to 1–10 offspring (each about 9 inches long) six to eight months later. IUCN classifies them as Least Concern.

In 2014, GNPD reported the first introduced snake in Galápagos, the Ecuadorian milk snake (Lampropeltis micropholis). This snake was found at Santa Rosa. It is not yet known if the species has established itself in the islands.

See also: Part II: Land Iguanas; Marine Iguana
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Special Law of 1998

The rapid growth of tourism in Galápagos in the 1980s and early 1990s brought much money to the islands. Lured by economic and political stability and higher, better-paying jobs created by the burgeoning tourism industry, thousands of Ecuadorian nationals and others began moving to Galápagos. Indeed, from 1990 to 2001, the population of the islands grew at an annual rate of 6%, which exceeded that of all provinces in Ecuador. Soon thereafter, the number of invasive species began to climb, populations of several animals (e.g., spiny lobsters, cormorants) declined, more habitat was damaged, and authorities realized that continued, unrestricted migration to the islands would destroy the islands’ fragile ecosystems. Something had to be done.

In 1996, the growing population of Galápagos, along with the accompanying environmental problems, prompted an investigation by the United Nations. To save the islands’ World Heritage Site status and stop further migration and settlement in Galápagos, Ecuador passed its ambitious and comprehensive “Organic Law for the Special Regimen for the Conservation and Sustainable Development of Galápagos Province” (Registro Oficial No. 278, Law 67), which became part of Ecuador’s constitution in 1998. The so-called “Special Law,” which was developed by Ecuadorian officials and UNESCO, included these provisions to slow migration to the islands:

People born in Galápagos, and those who had lived there for at least five years before March 18, 1998, were made permanent residents of Galápagos. These individuals can live freely and work permanently in Galápagos with no restrictions.

People who came to Galápagos fewer than five years before March 1998 became permanent residents after completing the five-year residency requirement.

People who came to Galápagos after March 18, 1998, became temporary residents who had to obtain a renewable work-permit to work in the islands.

Short-term workers can stay in Galápagos for up to 90 days if they are sponsored by a local organization.

All other visitors to Galápagos are tourists who cannot hold jobs in the islands. Visitors who overstay or fail to fulfill the terms of their residency contracts can be deported.

When the Special Law was proposed, it was as an unpopular necessity for the preservation of the islands. (Some critics likened it to the United States banning U.S. residents from moving to Hawai‘i.) To accommodate Ecuadorians who were prevented from moving to or working in Galápagos, the law gave Galápagos residents a variety of subsidies, including discounted airfare to and from the islands, reduced fees to enter GNP, a “super wage” (e.g., 75% higher than mainland wages for all jobs), and subsidies of electricity, water, and fuel. (Critics note that these subsidies increase the temptation to migrate to the islands.) There were also incentives for compliance; for example, businesses that hired permanent residents of Galápagos got tax breaks.

The Special Law, which did not restrict tourism, also protected Galápagos from commercial and illegal fishing by strengthening and expanding the GMR (now a part of GNP). Industrial fishing was banned and protected waters were extended 40 miles from the coast of each island. Because the Special Law also restricted fishing permits to permanent residents of Galápagos, virtually all legal fishing in the islands today is done by the approximately 420 licensed artisanal fishing boats registered in Galápagos.

The Special Law also created a new shared-governance structure in Galápagos that emphasized more participatory management in the islands. Following its implementation, there were improvements in planning, inspection services, and quarantine measures. The Special Law encouraged partnerships between public and nonprofit organizations, thereby cementing collaborations between government and conservation organizations in the implementation of the law. Forty percent of GNP entrance fees—which were, in 2018, $100 for foreign adults and $50 for foreign children under 12 years old—goes to the GNPD. Lesser amounts go to provincial and municipal governments, immigration service, inspection and quarantine services, and the Ecuadorian Navy. These fees, which promote the arrival of more tourists, are important because they are not affected by the whims of politicians.

The Special Law was a pioneering, far-reaching law that improved Galápagos by implementing difficult choices that effectively combined conservation with social policy. The Special Law accomplished many of its intended goals. Although lucrative international markets continue to reward illegal fishing (especially of sharks for shark fin soup), illegal fishing has diminished, as has migration to the islands. In 2015, there were about 28,000 residents of Galápagos (not including an estimated 7,000 transient workers and illegal “irregular” aliens).

BECOMING A PERMANENT RESIDENT OF GALÁPAGOS

Residents of mainland Ecuador are not the only people wanting to move to Galápagos. Indeed, the islands’ economic opportunities, unique ecosystems, and casual lifestyles have tempted people from throughout the world to relocate to Galápagos. Who can move to the islands?

Tourists and short-term visitors having a “Transit Card” can stay in Galápagos no more than three months, but they cannot hold jobs. Temporary residents can work in Galápagos only if they have a one-year contract (with an option for renewal) that can be issued only if no permanent residents can be found for the jobs. Only permanent residents of Galápagos can live and work freely in the islands. For permanent residents wishing to work as naturalist guides in Galápagos National Park, there are several additional requirements.

To become a permanent resident of Galápagos, a person must 1) be born in Galápagos, or 2) prove that he/she lived in Galápagos before March 1998, or 3) marry a permanent resident of Galápagos. If prospective immigrants marry a permanent resident of Galápagos, they must remain married for 10 years before they become a legal permanent resident of Galápagos. Some permanent residents of Galápagos, understanding this one-time economic value of their citizenship, openly offer to marry an immigrant for negotiable fees (approximately $10,000 in 2018).

DO RESIDENTS OF GALÁPAGOS VALUE CONSERVATION?

Many residents, especially conservationists and the politically elite, understand and proclaim the importance of conservation for the future of Galápagos. However, many other residents do not, instead embracing a “use it now, worry later” culture. Farmers and fishermen argue that they, as residents of Galápagos, have rights to local resources, just as residents on the mainland have rights to resources there. Similarly, most tourism and fishing businesses continue to oppose environmental regulations advocated by foreign nonprofit organizations.

See also: Part I: Tourism; Part II: Governance: Galápagos Governing Council; Naturalist Guides
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Stokes, Pringle

Pringle Stokes (1793–1828) was a British naval officer who captained HMS Beagle on its first voyage (1826–1829). Stokes was born on April 23, 1794, in Surrey, England, and at age 12 joined the Royal Navy as a midshipman on HMS Ariadne. He later served as a lieutenant aboard HMS Owen Glendower, which left England for South America in 1819 to suppress the slave trade along the West African coast. At one confrontation, Stokes was wounded when local people at Fernando Pó clashed with members of the Owen Glendower’s crew. Also aboard the Owen Glendower was Robert FitzRoy, who would take command of the Beagle after Stokes’ death and, in 1835, bring Charles Darwin to Galápagos.

When the Owen Glendower’s captain (Sir Robert Mends) died at Cape Coast on September 4, 1823, Stokes took temporary command of the ship. Stokes later returned to England, where—near the end of 1825—he commissioned the Beagle. Although Stokes was not a scientist, he had been studying math in Edinburgh and was a worthy seaman. When the support ship Beagle and the larger HMS Adventure left Plymouth on May 22, 1826, their goal was to chart the coasts between Chiloé Island and Montevideo, and to pay special attention to Tierra del Fuego. Commanding the Adventure was Phillip Parker King (1791–1856), and aboard the Adventure was King’s son and midshipman Philip Gidley King (1817–1904). The younger Philip would later be Darwin’s roommate aboard the Beagle.

Stokes was instructed to survey the western coasts between the Strait of Magellan and latitude 47o south, before returning to Port Famine (today’s Puerto del Hambre, or “Port of Hunger”) by August 1, 1828. During this survey, Stokes named Beagle Channel, a 155-mile-long channel south of the Straits of Magellan. (Darwin would see this channel on January 18, 1833.) Soon, however, the Beagle was almost out of food, conditions were rough in the uncharted waters, and Stokes was depressed; as he noted in his journal, “Nothing could be more dreary than the scene around us … and, as if to complete the dreariness and utter desolation of the scene, even the birds seemed to shun its neighborhood” (Nichols, 2004). Stokes then borrowed a phrase from Scottish poet James Thomson’s (1700–1748) The Seasons: Winter to describe the experience as that in which “the soul of man dies in him” (Thomson, 1751).

Stokes’ ship returned to Port Famine (Patagonia) on July 27, 1828. By this time Stokes had not been out of his cabin in a month. Five days later, after excitedly talking about preparing for the next cruise, the 35-year-old Stokes shot himself in the head. He remained conscious for several days, during which time he drew up a will that claimed he was “in sound mind and body” (Nichols, 2004). On August 12, 1828—12 days after shooting himself—Stokes died in Port Famine in Patagonia, Chile. He was buried just outside of town. His tombstone is in the Museo Saleciano in Punta Arenas, and a replica at his grave reads:

In Memory Of

Commander Pringle Stokes, R.N.

HMS Beagle

Who died from the effects of the anxieties

and hardships incurred while surveying the western shores of Tierra del Fuego

12-8-1828

After Stokes’ death, Captain King replaced Stokes with First Lieutenant and Assistant Surveyor William G. Skyring, who sailed the Beagle to Montevideo for repairs. There, the well-trained Robert FitzRoy assumed command of HMS Beagle. King and both boats returned to England in 1830 without finishing the survey.

Largely because of Stokes’ suicide, FitzRoy decided to take a paying, socially equal companion aboard the Beagle to help him stay sane. FitzRoy, an accomplished meteorologist, chose Charles Darwin; this choice enabled Darwin to reach Galápagos. To insulate himself from Stokes’ fate, FitzRoy moved (at his own expense) the captain’s cabin to below deck and away from where Stokes killed himself. All of this was to no avail; years after his Beagle cruise ended, FitzRoy—like Stokes—committed suicide.

See also: Part II: HMS Beagle; FitzRoy, Robert
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Svaap

In May 1934—nine months and 11 days after departing Staten Island, New York—American adventurer William Albert “Robbie” Robinson (1902–1988) visited Galápagos aboard his 32-foot-long Svaap (“dream” in Sanskrit) “in search of remote islands, strange people, and the beauty of new landfalls.” Three years earlier, Robinson and Svaap—for which Robinson had paid only $1,000—had become famous by setting the record for sailing the smallest boat around the world on a voyage that lasted 2.5 years and covered 30,000 miles.

Throughout his 4,500-mile expedition to Galápagos, Robinson sent stories to newspapers in the United States describing his adventures. Most of the stories mentioned his goal of visiting Galápagos. Robinson’s stories also often mentioned Sooky, a pet honey bear that accompanied him and his small crew.

Robinson had enough supplies to stay in Galápagos for up to a year. He first dropped anchor in Gardner Bay at Española (Hood) Island, which he described as having “an un-Galápagos-like appearance, with softer contours, yellow beaches, greens, and no visible cones” (Robinson, 1936). Svaap then sailed to Floreana, where Robinson visited with Manuel J. Cobos’ son, who had lost most of his tyrannical father’s coffee plantation, boat, and sugar refinery after his father’s murder in 1904. At Floreana, Robinson saw many domesticated animals, including cattle, donkeys, and goats, as well as “the rather sordid handful of strange people who choose to isolate themselves” there (Robinson, 1936). Robinson, who had seen only three people (all fishermen visiting temporarily for fishing) at Floreana when he visited the island in late 1928, developed strong opinions about Floreana’s famous mysteries, claiming that Alfred Rudolph Lorenz had “killed the Baroness and the man who had ousted him from her favour,” and that “beyond any doubt the Baroness and her paramour [Robert Philippson] died in return for the degradation and cruelty to which they subjected Lorenz” (Robinson, 1936). Robinson, who mailed several letters at Floreana’s famous Post Office Bay, also implicated the Wittmers for keeping Lorenz’s crimes a secret.

Robinson then visited Santa Cruz and the “tragic little group of humanity that lives there” (Robinson, 1936). He visited some of the Norwegians at Academy Bay and saw “the little shack painted all the colours of the rainbow” (Robinson, 1936) in which Trygve Nuggerüd lived. After departing Santa Cruz aboard Nuggerüd’s Dinamita, Nuggerüd and Lorenz were found dead on Marchena, about 100 miles north of Santa Cruz.

At Tagus Cove, Robinson and his shipmates set up camp, where they expected to stay for a few months. There, they were often entertained by a pack of wild dogs that hunted iguanas. However, the dogs soon began stalking Robinson and his shipmates, which prompted him and his crew to kill several of them. At Tagus Cove, he also erected a makeshift post office, which consisted of a large canvas-covered box fastened to a small tree. Unlike the barrel at Floreana, the Tagus Cove post office failed and later disappeared.

On Sunday, May 20, while docked at Tagus Cove, Robinson had an attack of appendicitis. A nearby fishing boat, the Santa Cruz, came to his rescue, and he was packed in ice to delay progression of the infection. Two days later, after using the Santa Cruz’s long-range radio to make several frantic calls for help, the Svaap received this message from the Navy: “Destroyer and planes with surgeons leaving for Galápagos as soon as possible,” to which Robinson’s wife, Florence, responded “Rush planes earliest possible moment every moment counts appreciate cooperation greatly” (Robinson, 1936). The destroyer USS Hale came to the rescue, at which time Robinson was transferred to the Hale’s wardroom. There, on the officers’ dining table, surgery saved Robinson’s life. His dramatic rescue was reported worldwide, and was later described in his book titled Voyage to Galápagos (1936). The two hydroplanes that accompanied the USS Hale to Tagus Cove were the first airplanes to visit Galápagos.

The recuperating Robinson left Svaap at Tagus Cove. When it became impossible for him to retrieve his famous boat, he tried to donate the boat to the U.S. Naval Academy, but a mix-up in communications resulted in the Academy being unable to accept his gift. Soon thereafter, while still anchored at Tagus Cove, Svaap was pirated and left in poor condition. Its hull was eventually given to Norwegians at Academy Bay, after which it was confiscated by the governor of Galápagos, who took it to Guayaquil. There, it disappeared from records.

In 1945, Robinson visited Galápagos for the third and last time aboard the Varua. He died in Tahiti on January 16, 1988, and was buried there on family property.

See also: Part II: Boats of Note
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Towns

The more than 28,000 residents of Galápagos live in and around towns on San Cristóbal, Santa Cruz, Isabela, and Floreana.

SANTA CRUZ: PUERTO AYORA

Puerto Ayora, the largest town in Galápagos, is on the southern shore of Santa Cruz Island. According to the most recent census, more than 13,000 people live in Puerto Ayora, and many others live in nearby villages such as Bellavista and Santa Rosa. Puerto Ayora, whose motto is “The Heart of Galápagos,” is named in honor of Isidro Ramon Antonio Ayora Cueva (1879–1978), who served as president of Ecuador from 1926 to 1931.

Puerto Ayora is the economic hub of Galápagos; there are more businesses and supporting facilities here than anywhere else in Galápagos. The town has many restaurants, hotels, travel services, markets, schools, banks, gift shops, churches, a hospital, the islands’ only hyperbaric chamber, and nightclubs. At the end of Charles Darwin Avenue is the CDRS, and near town is Tortuga Bay, a popular site for swimming.

Puerto Ayora borders a large bay that has become a busy harbor, full of tour boats, private yachts, and fishing boats. During the 100-year history of Puerto Ayora, the bay has had three names:

Bahia de la Aguada (“Watering Bay”) referred to the bay’s brackish, but often drinkable, water.

Academy Bay is named for Academy, the 89-foot-long schooner used by the CAS during its expedition to Galápagos in 1905–1906. That expedition was the most extensive collecting trip ever in the islands. The crew of the Academy collected more than 75,000 specimens from 23 islands.

Puerto Ayora is now the official name of the bay and surrounding village. Most local residents, however, continue to refer to the bay as Academy Bay. President Ayora introduced coins as currency in Ecuador; this is why some Ecuadorians still refer to coins as “ayoras.”

Much development in Puerto Ayora occurred during World War II, when the U.S. military built and operated an air base on nearby Baltra. Some civilian workers at the base were from Puerto Ayora. Today, most tourists coming to Galápagos land at the Baltra airport, after which they cross Itabaca Channel and take a bus across Santa Cruz to Puerto Ayora. At Gus Angermeyer Ecotourism Pier (named in honor of Galápagos pioneer Gus Angermeyer, who worked at Baltra), speedboats take people from Puerto Ayora to Floreana, Isabela, and San Cristóbal every day.

SAN CRISTÓBAL: PUERTO BAQUERIZO MORENO

Puerto Baquerizo Moreno, which is on the southwestern coast of San Cristóbal, is the capital and administrative center of Galápagos Province. The village was originally named Puerto Chico. Today, the town’s name honors Ecuadorian president Alfredo Baquerizo Moreno (1859–1951), whose visit in 1916 was the first by a sitting president of Ecuador to Galápagos. Puerto Baquerizo Moreno, which today has about 8,000 residents, was the most populous village in Galápagos until the mid-1960s, when it was eclipsed by Puerto Ayora on Santa Cruz Island.

Puerto Baquerizo Moreno, which borders Wreck Bay, includes a naval station, headquarters of the Navy and National Police, hospital, post office, hotels, shops, restaurants, the GNP Centro de Interpretación north of town, and a campus of Universidad San Francisco de Quito. The governor’s home is about 0.2 miles west-northwest of La Immaculada Conception Cathedral. A small beach in town is reserved for sea lions, but two other beaches north of town—Playa Carola and Playa Mann—are open to the public. An airport a mile from town hosts flights to and from mainland Ecuador. The motto of Puerto Baquerizo Moreno is “The Capital of Paradise.” Tourism, fishing, and government provide most jobs on San Cristóbal.

Puerto Baquerizo Moreno is at the base of Cerro San Joaquin mountain southeast of town. From December to February, nearby Tongo Reef to the west of town is popular with surfers. Frigatebird Hill, which is near where Charles Darwin first set foot in Galápagos, overlooks a scenic cove popular for snorkeling. A large statue of Darwin denotes the site’s historical significance.

El Progreso, which is about four miles from Puerto Baquerizo Moreno, originated in the 1860s as Hacienda Progreso, a sugar refinery (and later coffee plantation) owned by Manuel Cobos. Although Cobos was killed by disgruntled workers in 1904, the area remains an important agricultural area in the islands. About 800 people live in El Progreso.

ISABELA: PUERTO VILLAMIL

Puerto Villamil, which was founded in 1897 by Antonio Gil (1846–1918), is a village of about 2,800 people on the southeastern edge of Isabela. The quaint town’s sand streets link the area’s restaurants, hotels, Iglesia Cristo Salvador Church, and town plaza. A boardwalk southwest of town leads through mangroves and saltwater lagoons to the GNP Tortoise Breeding Center. Because Puerto Villamil is the westernmost town in Galápagos, it is a popular stop for private yachts sailing to the Marquesas Islands.

Wildlife is abundant around town; visitors can easily see common stilts, whimbrels, and flamingos at Poza de los Flamingos. For decades, the economy of Puerto Villamil was based on agriculture and fishing, but in recent years it has shifted toward tourism. Popular sites include Las Tintoreras southeast of town, where visitors can often see sleeping sharks, and the Wall of Tears, a former prison west of town. In recent years, many tour boats have avoided Puerto Villamil because of the town’s tax of $30 per visitor.

[image: ]

In 1897, Guayaquil businessman don Antonio Gil founded Puerto Villamil along the southern coast of Isabela. The town’s quaint, sandy, main street (shown here, and named in Gil’s honor) links hotels and restaurants with a boardwalk that leads through mangrove and saltwater lagoons to a tortoise breeding center. Puerto Villamil is the westernmost town in Galápagos. (Courtesy of Randy Moore)


Antonio Gil

In the early 1890s, Antonio Gil—a prominent citizen of Guayaquil—was the territorial chief of Galápagos, having been exiled there by Ecuadorian president Gabriel García Moreno (1821–1875) for his liberal views. In 1893, Gil made his third attempt to colonize Floreana. When that colony failed, Gil moved to Isabela, where he founded Puerto Villamil on the island’s southern coast, and Santo Tomás 12 miles inland in the nearby highlands by Sierra Negra volcano. By 1905, there were about 200 people living on Isabela. Those living at Santo Tomás grew coffee, ranched cattle, and mined sulfur from fumaroles. People living along the coast made their living by fishing and burning coral to produce lime, which was used in a variety of building materials. Gil died in 1921, and today he is honored by Puerto Villamil’s main street (Antonio Gil Avenue) and a large bust in the town square. Gil is buried in the cemetery along the road from Puerto Villamil to the Wall of Tears.



FLOREANA: PUERTO VELASCO IBARRA

Puerto Velasco Ibarra is a small, sleepy village on Floreana Island, that has about 150 residents. The town has a few hotels (including the Wittmer Hotel), shops, and restaurants (reservations required), but far fewer tourism-based businesses than in Puerto Ayora, Puerto Baquerizo Moreno, or Puerto Villamil. Puerto Velasco Ibarra is named for José María Velasco Ibarra (1893–1979), who was president of Ecuador five times (1934–1935, 1944–1947, 1952–1956, 1960–1961, and 1968–1972). Ibarra completed only one term (1952–1956); in his other terms, he was installed—or removed—by the military.

There are no towns on Baltra, but a small garrison of about 50 people stays on the island to monitor the airport and fuel station. Except for shops at the airport, there are no tourist facilities on Baltra.

See also: Part I: Baltra and World War II; Part II: California Academy of Sciences Expedition 1905–1906; Charles Darwin Foundation and Research Station; El Progreso; Villamil, José María; Wall of Tears
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UNESCO World Heritage Site

On November 16, 1945, the United Nations Educational, Scientific and Cultural Organization (UNESCO) was established in London. Its first director-general was Julian Huxley, a grandson of Thomas Henry Huxley, “Darwin’s Bulldog.” Under Huxley’s leadership, UNESCO promoted conservation, and his subsequent founding of IUCN and WWF helped UNESCO accomplish many of its nature-related goals. Huxley’s insistence that UNESCO include a scientific foundation earned him the moniker as “the man who put the ‘S’ in UNESCO.”

In 1947, Huxley—as part of a UNESCO group—visited Galápagos. While there, he recalled how the islands’ wildlife impressed Darwin of the truth of evolution by natural selection. Huxley later claimed that this was one of the factors that led him to propose the creation of IUCN, which, in turn, persuaded Ecuador to make Galápagos a National Park.

In 1957, a five-month UNESCO expedition—aided by the Ecuadorian Navy—took scientists Irenäus Eibl-Eibesfeldt and Robert Bowman to almost every island in Galápagos. Although Eibl-Eibesfeldt and Bowman were pleased to learn that all of the islands’ unique species were still alive, they warned that more people were moving to the islands and that further development, uncontrolled hunting, and the introduction of more invasive species would threaten the islands’ plants and animals with extinction. Eibl-Eibesfeldt had witnessed these immigrants killing some animals and selling others such as penguins for pets, and feared the lack of protection would doom the islands’ unique creatures. Although Eibl-Eibesfeldt wondered how the islands could be settled without damaging the wildlife, Huxley promoted tourism (and tourists’ money) as the answer.

Based on Eibl-Eibesfeldt and Bowman’s report, UNESCO recommended that Ecuador make Galápagos a national park and that a permanent biological station be established there for the study and conservation of the islands’ plants and animals. Bowman and Eibl-Eibesfeldt recommended that the station be built on the south side of today’s Santa Cruz Island, which was still relatively undamaged and near other islands. Bowman also recommended that Ecuador modify its laws to permit better protection of Galápagos species.

In 1959—that is, the centennial of the publication of Darwin’s On the Origin of Species—Ecuador created GNP, which UNESCO dedicated to the enjoyment and interest of visitors. That same year, CDF was created to develop and maintain a research station in the islands. The following year, UNESCO, WWF, the New York Zoological Society, and the U.S. government began funding construction of the CDRS on the eastern shore of Academy Bay of Santa Cruz. Today, that station—which was inaugurated on January 21, 1964—is an international, not-for-profit station that provides timely and relevant research to help Ecuador protect and conserve Galápagos.

GALÁPAGOS BECOMES A UNESCO WORLD HERITAGE SITE

In September 1978, UNESCO met in Washington, D.C., and identified its first group of World Heritage Sites. These sites, which are protected by international treaties, are important for their scientific, historical, cultural, and other “outstanding universal value for the peoples of the world” (Hetter, 2014). Only the 40 countries that had signed the convention creating UNESCO’s World Heritage Committee in 1978 could nominate sites.

More than 30 sites were in the first group of nominees submitted by UNESCO members. The first two nominees that were discussed by UNESCO were “Galápagos Islands” and “City of Quito.” Both of these sites were approved in the first group of 12 World Heritage Sites, as were Germany’s Aachen Cathedral, Canada’s L’Anse aux Meadows National Historic Site and Nahanni National Park, Ethiopia’s Simien National Park and Rock-Hewn Churches of Lalibela, Senegal’s Island of Goree, the United States’ Mesa Verde National Park and Yellowstone National Park, and Poland’s Krakow Historic Centre and Wieliczka Salt Mine. Galápagos fulfilled the criterion “to contain superlative natural phenomena or areas of exceptional natural beauty and aesthetic importance” (Hetter, 2014).

Many sources claim that Galápagos was UNESCO’s first World Heritage Site. Although Galápagos was the first nominated site that was discussed by UNESCO, the minutes of the 1978 UNESCO meeting that announced the approved sites lists the sites alphabetically, by country. Thus, the minutes list Canada’s L’Anse aux Meadows National Historic Site and Nahanni National Park first and second, respectively, followed by Galápagos and Quito listed third and fourth. This means that although Galápagos was not the first UNESCO World Heritage Site, it was among the first group of such sites. This designation continues to have important implications for the conservation of Galápagos, for UNESCO World Heritage Sites are watched by the world.

In 2007, concerns about population growth, tourism, overfishing, and invasive species prompted UNESCO’S 21-member World Heritage Committee to place Galápagos on its “Red List” of World Heritage Sites in Danger. (The Committee rejected Brazil’s recommendation to revoke Galápagos from UNESCO’s list of World Heritage Sites.) Two years later, after the Ecuadorian government made some progress toward addressing these problems, Galápagos was removed from the list. IUCN protested the removal of Galápagos from the “In Danger” list, claiming that invasive species and overfishing were still damaging the islands’ ecosystems and wildlife. IUCN’s objection was overruled by UNESCO.

A plaque commemorating the selection of Galápagos as a UNESCO World Heritage Site is near the Visitor Information Point on the road to the CDRS in Puerto Ayora. The plaque reads as follows:

Galápagos Islands declared a natural heritage for humanity by the intergovernmental World Heritage Committee in its second meeting held in Washington on September 8 of 1978

General Fernando Dobronsky Minister for Education and Culture

Amadou Mahtar M’Bow Director General of UNESCO

Santa Cruz. 28 de Julio de 1.979

In 1984, UNESCO’s Man and the Biosphere Program also recognized the unique habitats of Galápagos as a Biosphere Reserve. These sites balance the responsible use of natural resources with a sustainable society. All of the stakeholders of Biosphere Reserves—including wildlife managers, businesspeople, tour operators, and local residents—help preserve ecologically important places by making changes in response to local circumstances and needs.

In early 2020, there were 1,121 World Heritage Sites, of which only 213 were (like Galápagos) Natural Sites. Ecuador’s other World Heritage Sites are the City of Quito, Sangay National Park (which includes Sangay Volcano and is Ecuador’s only other Natural Site), The Historic Centre of Santa Ana de los Ríos de Cuenca, and Qhapaq Ñan (Andean Road System). These sites, like all World Heritage Sites, are among the most famous, recognizable, and protected places in the world.

In 2019, UNESCO expanded the Galápagos Biosphere Reserve to 56,371 square miles, thus making it one of the largest marine areas in the world. This expansion was meant to help GNPD preserve the area’s biological diversity, promote sustainable development, and enhance logistical support for educational and research projects.

See also: Part II: Galapagos National Park; Huxley, Julian Sorell
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Van Straelen, Victor

Victor van Straelen (1889–1964) was a Belgian naturalist and paleontologist who worked with IUCN, UNESCO, and other organizations to found the “Charles Darwin Foundation for the Galápagos Isles” (CDF) in Brussels in 1959. Van Straelen wanted CDF to be a tribute to Charles Darwin and an organization that would advise Ecuadorian officials, educate citizens and visitors about conservation and sustainability, and work with Ecuadorian and international organizations to implement programs aimed at conserving Galápagos.

Van Straelen served as CDF’s president from its inception in 1959 until his death in 1964. While president, van Straelen obtained funds and governmental agreements to create the CDRS, the operational branch of CDF in Galápagos. CDRS, the first permanent home for conservation and science in Galápagos, hosts more than 80,000 visitors per year. In 1958, van Straelen was awarded a silver Darwin-Wallace Medal by the Linnean Society of London for his contributions to evolutionary biology. In 1976, the Van Straelen Interpretation Center opened at CDRS, and in 2018 the center opened its “Marine World” exhibits.

After traveling to Ecuador to secure 494 acres of land for CDF on Santa Cruz in early 1964, van Straelen returned to Brussels on February 14, 1964. Two weeks later, and barely a month after inaugurating the CDRS, the 75-year-old van Straelen died at his home in Brussels.

See also: Part II: Charles Darwin Foundation and Research Station; UNESCO World Heritage Site
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Villamil, José María

José María Villamil (1788–1866) was born in New Orleans (in what would become the Louisiana Territory) when Louisiana was a colony of Spain. After the Louisiana Purchase (1803) made Louisiana a part of the United States, Villamil went to Ecuador, where he became a general during the wars for liberation from Spain. Villamil later became the first person to urge Ecuador to colonize Galápagos.

In 1831, Villamil organized the Sociedad Colonizadora del Archipiélago to explore the resources and economic potential of the islands. On November 14, 1831, the resulting expedition reported an abundance of “dyers moss” (Roccella gracilis), a lichen that is the source of a then-valuable dye used in the printing and textile industries. Based on this report, Villamil filed a claim on land in Galápagos and began trying to persuade the newly formed Ecuadorian government to annex the islands. Early the following year, General Juan José Flores (Ecuador’s first president) instructed patriot and poet José Joaquín de Olmedo (1780–1845; Ecuador’s future president)—who had fought for the independence of Guayaquil from Spain—to make arrangements to claim the islands. Olmedo sent Colonel Ignácio Hernández and chaplain Eugenio Ortiz to the islands aboard the Mercedes (named for Flores’ wife and the only operational ship in Ecuador’s Navy until 1880) to claim the archipelago. On February 12, 1832, Hernández annexed the islands as a territory of Ecuador. (February 12, which is celebrated as “Galápagos Day” in Ecuador, is coincidentally also Charles Darwin’s birthday.) At the same ceremony, Hernández changed the name of James (today’s Santiago) Island to Olmedo Island, but this change was ignored. However, his renaming of Charles Island (originally named to honor King Charles II of England) to Floreana (in honor of President-in-Office Flores) Island is recognized today.

The first settlers on Floreana were soldiers and political conspirators who had mutinied on the mainland in 1830. Some of these prisoners had been condemned to death, but Villamil had their sentences commuted to life if they would serve their time as settlers in Galápagos. More settlers arrived in April and June. In October 1832, Villamil (with even more settlers) came to Floreana after being named governor general of Galápagos. Near that time, Ecuador renamed the islands Archipiélago de Colón. This remains the official name of Galápagos.

In 1833, Ecuador designated Floreana Island the capital of Galápagos. Villamil and the political prisoners living there had made much progress on the island, as he noted in his October 12, 1833, report to authorities in Guayaquil (Burson, 1976):

Eighty small houses have been constructed which provide shelter and comfort. Sufficient land has been cleared and cultivated for sustaining the population of one hundred twenty persons, and four hundred more if they had been on the island.… A road three thousand two hundred rods long and ten rods wide has been opened from the first spring to the seashore with the object of transporting water there. [Another road to Cordero Bay] can be made practicable but for now we have objects of greater necessity to which to attend.

The Floreana settlement initially prospered; the settlers’ sales of water, hides of sea lions, tortoises, and tortoise oil to whalers and other passing ships (and the export of orchils to the mainland) provided jobs for 50 of the 60 “useful men on the island” (Burson, 1976). All of the colony’s inhabitants were said to “dress well, many have as much as ten changes of good clothes.” Villamil banned “all kinds of spirituous liquors,” which he considered a “moral enemy of man” (Burson, 1976). At Floreana, Villamil introduced donkeys, goats, and pigs. These and other invasive species damaged Floreana and other islands for more than a century.

After 1833, Ecuador sent fewer soldiers and political prisoners to Floreana, and instead began sending criminals. This produced problems on Floreana that forced Villamil to invoke martial law. In 1837, Villamil resigned as governor general of Galápagos and was replaced by Colonel José Williams, who was harsher and more dictatorial than Villamil. Problems intensified, and on May 6, 1841, Floreana’s residents rebelled. Within a year, only 80 people lived on the island. By 1845, only 25 convicts remained there.

By this time, Villamil was commandant general of Guayaquil. He worked closely with José María Urbina (1808–1891; also spelled Urvina), who on July 25, 1851—as president of Ecuador (1851–1856)—abolished slavery in Ecuador. Urbina’s decree abolishing slavery was signed by Urbina and Villamil in Guayaquil. (A monument to this event stands in Guayaquil at Avenue Pedro Carbo and Clemente Ballen Street.) Urbina is honored in Galápagos by Urbina Bay, which is at the western base of Volcán Alcedo on Isabela. This is the only volcano on Isabela that produces pumice.

In hopes of strengthening relations between Ecuador and the United States, Villamil became Ecuador’s chargé d’affaires in the United States in 1853, at which time he was stationed in Washington, D.C. While there, Villamil tried to sell the United States the rights to mine guano in Galápagos. In November, Villamil returned to Galápagos as the archipelago’s civil and military chief. In November 1854, Villamil helped negotiate a treaty with the United States for the export of guano from Galápagos for a loan of $3 million (down from the $5 million originally requested). When studies found no significant deposits of guano in the islands, the United States later annulled the treaty.

In Guayaquil, Villamil lived in a house (built after the revolution of 1820) at the corner of today’s Pichincha and Arzobispo Streets. The 77-year-old Villamil died there on May 12, 1866. His modest grave is part of a wall near the ornate tombs of Olmedo, Ecuadorian president Vicente Rocafuerte (1783–1847), and Galápagos pioneer Manuel J. Cobos (1845–1904) in Guayaquil’s main cemetery. Curiously, the birth year listed on Villamil’s tomb (1789) is questionable, for records in the St. Louis Cathedral show he was born in 1788.

In 2019, in preparation for the celebrations of the 200th anniversary of Guayaquil’s independence from Spain, Guayaquil was rebuilding Villamil’s house near its original site (near Santa Ana Hill) on Malecon Avenue between Elizade and 9 de Octubre Streets. There, on October 1, 1820, Villamil, Olmedo, and other leaders of Guayaquil’s struggle for independence met to plan their work. Their largely bloodless declaration of independence occurred eight days later (October 9, 1820).

Villamil, who helped Ecuador gain its independence, was the first governor of Galápagos and helped organize the Ecuadorian Navy. He remains a hero in Ecuador. In Galápagos, he is honored by street names and Puerto Villamil (the largest town on Isabela), where a statue of Villamil stands in the town plaza.

See also: Part II: Names of Islands; Towns; Part III: Document 9; Appendix 1
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Von Hagen, Victor Wolfgang

Victor Wolfgang von Hagen (1908–1985) was born on February 29, 1908, in St. Louis, Missouri. After attending New York University and San Francisco University of Quito, he began a career of exploration and writing, during which he produced several popular books about Ecuador and South America.

In 1935, von Hagen—encouraged by writer William Beebe—organized the Darwin Memorial Expedition to dramatize the need to protect Galápagos. Von Hagen, who hoped to “save the fauna of the most fascinating theater of living evolution in the world” (Von Hagen, 1978), included a survey of several islands and erecting a bust of Charles Darwin on San Cristóbal. That bust, a replica of one in New York’s AMNH, stood for decades near the Naval Station on San Cristóbal and was accompanied by a plaque bearing an inscription by Darwin’s son, Major Leonard Darwin. In early 2020, the bust was replaced by a fancier, prettier bust of Darwin near the same site.

In 1934, the Ecuadorian government banned the capture and killing of tortoises, fur sea lions, iguanas, and several species of birds in Galápagos. However, these laws were not accompanied by any funds for enforcement, and therefore were doomed to failure. To help enforce the laws, von Hagen proposed a permanent research station on Santa Cruz Island. To help raise money for the station, von Hagen convinced the Ecuadorian government to issue six commemorative postage stamps honoring Darwin and Galápagos’ wildlife (and name von Hagen the honorary postmaster of Galápagos), but Ecuadorian president José María Velasco Ibarra’s (1893–1979) removal from office delayed the issue of the stamps until early the following year. Ibarra would later serve as Ecuador’s president four more times.

Von Hagen, whom many people considered more of a promoter than a conservationist, later tried to position himself as a director of future research in Galápagos. This, and his lack of credibility, undermined the work he had promoted. Leonard Darwin and others later regretted being involved with him.

Von Hagen died on March 8, 1985, in Italy.

See also: Part II: Galápagos National Park; Protecting Wildlife before GNP
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Voyage of the Beagle, The

Charles Darwin’s The Voyage of the Beagle (1905) is one of the most famous and enduring travelogues ever published. The idea for the book originated after HMS Beagle Captain Robert FitzRoy read some of Darwin’s diary while the Beagle sailed home from Australia. FitzRoy invited Darwin to write about the natural history of the voyage, and Darwin agreed. They originally intended to mix their writing. However, such a mingling of journals (Darwin had filled 18 pocket notebooks, a series of scientific notebooks, and large diary) proved to be unworkable, and the two eventually divided the work.

FitzRoy’s book, which was the Beagle’s report for the British Admiralty, was published as a trilogy. The first volume described the Beagle’s first expedition (1826–1830, with HMS Adventure) led by Pringle Stokes and Phillip Parker King (1791–1856). Because Stokes was dead and King had little interest in the book, FitzRoy wrote most of this verbose volume. The second volume was FitzRoy’s account of the Beagle’s second voyage (1831–1836). The third volume was Darwin’s account of the natural history of the Beagle’s second expedition.

On March 13, 1837, Darwin and his servant, Syms Covington, moved to London’s Great Marlborough Street, not far from Darwin’s older brother, Erasmus. By September (i.e., less than a year after he returned to England), Darwin completed his volume, which he unimpressively titled Journal and Remarks into the Geology and Natural History of the Various Countries Visited by H.M.S. Beagle from 1832 to 1836. Because of delays, the book wasn’t published until May 1839, when it appeared as the third volume of FitzRoy’s Narrative of the Surveying Voyages of His Majesty’s Ships Adventure and Beagle, Between the Years 1826 and 1836, Describing Their Examination of the Southern Shores of South America, and the Beagle’s Circumnavigation of the Globe. FitzRoy also added an appendix (published as an unnumbered addition to FitzRoy’s second volume) that included surveying data and “Remarks with Reference to the Deluge,” which endorsed biblical literalism. FitzRoy’s rejection of his earlier interest in geology was probably influenced by his new and deeply religious wife, whom he had married when the Beagle returned to England. FitzRoy later dissociated himself from Darwin’s account of the Beagle’s voyage because he believed Darwin’s work was blasphemous and undermined the Bible.

Darwin arranged the chapters of his Journal and Remarks geographically rather than according to date (Chapter XIX described Galápagos). His book was the most popular of the trilogy, and later in 1839 the publisher (Henry Colburn of London) issued the book as a separate volume titled Journal of Researches into the Geology and Natural History of the Various Countries Visited by H.M.S. Beagle. This book helped establish Darwin as a serious scientist.

On August 29, 1845, Darwin wrote to botanist Joseph Hooker that he had finished the second (and last) edition of his book. London publisher John Murray paid Darwin £150 for the copyright to the book, which Murray published later that year. The title was changed slightly by transposing the words “geology” and “natural history” to produce Journal of Researches into the Natural History and Geology of the Various Countries Visited by the H.M.S. Beagle Under the Command of Captain FitzRoy, R.N., from 1832 to 1836.

Darwin did not write about finches in his diary while aboard HMS Beagle, and in his Journal and Remarks he mentioned them only briefly, without particular comment. In the second edition of his book, however, he expanded his comments about finches (but still comprised fewer than 30 short lines), noting that “The remaining land-birds form a most singular group of finches, related to each other in the structure of their beaks, short tails, form of body and plumage. All these species are peculiar to this archipelago …,” also adding that “one might really fancy that from an original paucity of birds in this archipelago, one species had been taken and modified for different ends” (Darwin, 1845). Darwin included, at his own expense, drawings of the heads of four finches, and used David Porter’s Journal of a Cruise (1815) to describe dome- and saddle-shaped tortoises. The book’s spine was labeled Naturalist’s Voyage, and by 1860, Naturalist’s Voyage round the World. Darwin’s book sold well (1,337 copies in its first three years). By 1860, sales topped 10,000 copies, and by 1879 they exceeded 14,000. The first American edition of Journal of Researches appeared in 1846.

In 1860, Darwin’s Journal of Researches was reprinted, with the only addition being a postscript (dated February 1, 1860) inserted at the end of the preface (p. vii). Darwin’s postscript corrected errors and added a comment about some of the birds of Galápagos also living on the mainland of South America. This is the most common version today. In 1890, John Murray published an edition of Darwin’s Journal of Researches illustrated by Robert Taylor Pritchett (1828–1907), who had accompanied and provided illustrations of voyages of RYS Wanderer and Sunbeam.

In 1905, Darwin’s Journal of Researches was reprinted with its final—and now famous—title: The Voyage of the “Beagle.” This book, which is almost entirely about Darwin’s observations while on land (39 months) rather than aboard the Beagle (18 months), remains one of the world’s best-known travel books.

See also: Part I: Darwin in Galápagos; Part II: Darwin, Charles Robert; FitzRoy, Robert; HMS Beagle; Stokes, Pringle; Part III: Document 11; Appendix 2
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Wall of Tears

The first penal colony in Galápagos opened in 1833 on Floreana Island. Another colony opened later on San Cristóbal, and in 1945 a third (and final) penal colony opened on Isabela. The colony on Isabela included four compounds: one along the coast used for fishing, two in the highlands for farming, and one in arid scrublands for punishing unruly prisoners. The compound in the shrublands, which was considered a “punishment colony” that housed Isabela’s most notorious criminals, became known as The Wall of Tears.

The Wall of Tears (“El Muro de las Lágrimas”), which is 3.4 miles west of Puerto Villamil, was opened by Ecuadorian president José María Velasco Ibarra (the namesake of Puerto Velasco Ibarra, a small village on Floreana Island) in 1945 after the U.S. military evacuated the island. That year, the boat Abdon Calderón brought 300 prisoners, 20 policemen, and 10 officers (including Warden Durán) to Isabela, where they established a camp at a former U.S. military base. The compound’s prisoners lived in tents and the officers lived in abandoned barracks. Water was stored in a large tank left behind by the Americans.
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Just west of Puerto Villamil is the somber Wall of Tears (El Muro de las Lágrimas), a former penal colony that opened in 1946 at an abandoned U.S. military base on Isabela. The 300 recalcitrant prisoners at this harsh “punishment colony” (“where the strong cry and the weak die”) built this towering wall of lava rocks. All penal colonies in Galápagos were closed by 1959, when the islands became a national park. (Courtesy of Randy Moore)

Soon after arriving, the prisoners began building a wall of volcanic rocks that eventually was 20 feet wide, 30 feet high, and 520 feet long. The work was hard, prompting the site to be known as the place “where the strong cry and the weak die” (Moore and Cotner, 2014). The prisoners who died were buried nearby, and those who tried to escape were killed and buried where they fell.

The Wall of Tears penal colony closed in 1949, at which time the colony’s prisoners were transferred to other penal colonies on Isabela. A decade later, Pete Cucu and 22 prisoners overpowered their guards and captured a boat named Viking. This incident, which made international news, soon led to the closure of all of the remaining penal colonies in Galápagos that same year (i.e., 1959, which coincided with the creation of GNP). All of the remaining prisoners were transferred to Guayaquil. The closure of these penal colonies ended more than 125 years of Galápagos being used as a prison.

Today, the Wall of Tears—the most famous penal colony in Galápagos—is a Visitor Site of GNP and a somber monument to prisoners’ suffering.

See also: Part II: Galápagos National Park; Penal Colonies; Villamil, José María
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Watkins, Patrick

Patrick “Irish Pat” Watkins was probably the first resident of Galápagos. After being marooned (or asking to be left) near Black Beach on Floreana Island in 1807, Watkins hunted animals and began growing fruits and vegetables (e.g., potatoes, tobacco, and pumpkins) on a two-acre plot in the highlands. When ships visited Floreana, Watkins often traded his fruits and vegetables for rum.

There are few firsthand accounts of Watkins’ time in Galápagos. However, Captain David Porter of USS Essex—who arrived in Galápagos in 1813, four years after Watkins left—provides this unflattering description of Watkins in his Journal of a Cruise Made to the Pacific Ocean (1815):

The appearance of this man, from the accounts I have received of him, was the most dreadful that can be imagined; ragged clothes, scarce sufficient to cover his nakedness, and covered with vermin; his red hair and beard matted, his skin much burnt, from constant exposure to the sun, and so wild and savage in his manner and appearance, that he struck every one with horror.

According to anecdotal legend, Watkins spent most of his time drunk, and often tried to trick sailors who visited Floreana into working with him. Watkins tried to intoxicate these sailors so that they would miss their boat’s departure from the island. At one point, there were four such sailors with Watkins.

In 1809, Watkins—who had been calling himself “Fatherless Oberlus”—hijacked a boat from a ship named Black Prince. (The captain of the Black Prince later described Watkins as “the notorious Irishman.”) Before leaving, Watkins left a note in his hut (Otterman, 1993):

On the 29th of May, 1809, I sail from the enchanted island in the Black Prince, bound to the Marquesas. Do not kill the old hen; she is now sitting, and will soon have chickens. (signed) Fatherless Oberlus

Watkins and his men sailed for Guayaquil, but only Watkins arrived at the port. (Speculation about the fates of Watkins’ companions ranged from them dying of thirst to being murdered by him.) Watkins then moved to Paita, Peru, where he convinced a local “tawny damsel” to return with him to Galápagos. Before they could leave, however, Watkins was jailed by local police. Nothing else was heard from him, and his fate after his jail sentence is unknown.

In 1854, American writer Herman Melville (1819–1891) produced a novella titled The Encantadas, or Enchanted Isles. In that book, Sketch Ninth (“Hood’s Isle and the Hermit Oberlus”) uses Watkins as a basis for an evil, wretched, “warped and crooked” former sailor that he named Oberlus (Melville, 1854). In 1982, Spanish writer Alberto Vásquez-Figueroa used Watkins as the basis for his novel titled Iguana. In 1988, American director Monte Hellman made a film based on Vásquez-Figueroa’s book.

See also: Part II: Melville, Herman
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Waved Albatross

The waved albatross (Phoebastria irrorata) is the largest bird that breeds in Galápagos. Its breeding season, which is determined by southeasterly trade winds and islands’ cool, nutrient-rich currents, lasts from March through January only along the cliffs of Española, an island that has never been inhabited by humans and on which there are no threats to albatrosses. (There is also a small colony of about 20 breeding pairs on Isla de la Plata near mainland Ecuador.) Males arrive at Española first, followed by females. A highlight of visiting Española’s Punta Suarez is seeing the waved albatrosses.

Waved albatrosses are about 3 feet long, weigh 6 to 9 pounds, and have a wingspan of up to 8 feet. Their heads are white, their undersides are light brown, their hook-tipped bills are long and yellow, and their upper bodies, wings, and tails are dark brown. Waved albatrosses get their name from the gray, wavy barring on their chest and wings. Females are smaller than males.
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The waved albatross (Phoebastria irrorata) is the largest bird that breeds in Galápagos. These bottom-heavy birds have a wingspan exceeding six feet and elaborate courtship rituals that include loud honks, bill clacking and circling, and a waddling dance. In Galápagos, waved albatrosses live only on Española, where visitors can see them from March through January. (Courtesy of Randy Moore)

On land, bottom-heavy waved albatrosses have a funny waddle and an elaborate, whimsical courtship ritual that includes a formal dance, clacking, bill circling, bowing, mouth opening, pointing their bills to the sky, and honking. These rituals, which can last for several minutes, help the birds choose mates and maintain their bonds for years of child-rearing. Parents remain mates until one dies. Although albatrosses are often cited as monogamous, 15–20% of males at Española care for chicks that they did not sire.

After mating, females lay a single egg on bare ground between mid-April and late June. Both parents incubate the egg, which hatches 60 days later. Until chicks are a month old, parents forage within 60 miles of Española and feed their chicks almost daily. Older chicks, which resemble fluffy brown balls, are gathered in “nurseries” and are fed less often as parents make longer foraging trips (up to 1,500 miles) along the Peruvian coast. Chicks are fed as much as 4.5 pounds of predigested oil made by the parents from small fish and squid that they catch. Because the albatrosses’ fishing areas overlap those of Peruvian fishing operations, there have been many unintended (bycatch) and intended (for personal consumption) albatross deaths. At sea, waved albatrosses often aggregate into large “rafts.”

Chicks fledge about 165 days after hatching, and adults and young leave Española in December. Young birds return to Española when they are about six years old, at which time they begin breeding.

There are about 40,000 individuals, and 15,000 breeding pairs, of waved albatrosses in Galápagos, but the population is shrinking. IUCN lists waved albatrosses as Critically Endangered because of their low reproductive rates and the fact that they breed in only one location.

See also: Part II: Birds
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Wittmers

In August 1932, Heinz Wittmer, his wife Margret, and Harry (Heinz’s teenaged son from a previous marriage) moved from Cologne, Germany, to Galápagos to seek a better climate for Harry’s poor health and “liberation from an everyday, humdrum existence” that “seems to bring us so little happiness” (Wittmer, 1961). The family was enticed by Friedrich Ritter’s romantic descriptions of Floreana in Atlantic Monthly. Margret—who was pregnant when she got to Floreana—knew that Friedrich Ritter was a physician, which gave her a sense of security in case any problems arose.

After arriving at Floreana, the Wittmers lived in a pirate cave in the highlands near a spring that was the island’s only permanent source of water. There, they built a home that they named “Casa de la Paz, or “House of Peace” (later changed to its current name “Asilo de la Paz,” or “Haven of Peace”). Their home’s roof was made of tanned hides and banana leaves, and they killed animals for meat to supplement the cabbage, tomatoes, cucumber, beets, carrots, celery, oranges, and beans that they grew year-round in their garden. Nearby caves were used as pigpens, smokehouses, and storehouses for fruits and vegetables. The Wittmers kept milk from their two cows in the cool spring, and they made jam and wine from berries and other fruit. As Margret noted, “ahead lay the future we had ourselves chosen, our new life.”

In 1933–1934, several Floreana pioneers that lived near the Wittmers—for example, Friedrich Ritter, Alfred Rudolph Lorenz, Robert Philippson, and “The Baronesa” Eloise Wehrborn de Wagner-Bousquet—disappeared or were found dead in what became known as “The Galápagos Affair.” By 1935, the Wittmers were alone on Floreana. Margret later took her youngest son Rolf to Germany to meet her father, but they soon returned to Floreana. In the meantime, newspaper coverage of the deaths and disappearances on Floreana generated much publicity. In 1938, U.S. president Franklin Roosevelt visited Galápagos aboard the USS Houston and tried to meet the Wittmers; when he could not, he left whiskey, chocolates, medicines, and other supplies for them. After World War II, the Wittmers claimed to oppose Adolf Hitler, but during the war, Heinz offered to serve Germany if his country needed him. Moreover, some visitors (e.g., Frances and Ainslie Conway in 1937) reported that the Wittmers prominently displayed a picture of Hitler in their home.
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Rolf Wittmer (1933–2011) was born in an abandoned pirate cave in the highlands of Floreana. Rolf, the first person born in Galápagos, became a pioneer in Galápagos ecotourism, and his Tip Top fleet continues to carry tourists throughout the islands. This monument to him stands at Rolf Wittmer Dock at Floreana’s Puerto Velasco Ibarra. (Courtesy of Randy Moore)

The Wittmers moved from the highlands to Black Beach in 1950 to live in a home that they built of “Baltra Pine” from the U.S. military base on Baltra. The next year, 32-year-old Harry died in a boating accident.

In 1960, Margret again returned to Germany, this time to promote her popular book Postlagernd Floreana (retitled Floreana when it was published in English; it was eventually translated into more than 14 languages). In 1961, Heinz died of a cerebral hemorrhage; doctors did not get to Floreana for three days because the island’s only radio was broken.

Margret enjoyed the fame and notoriety generated by her book and “The Galápagos Affair.” She often served guests homemade wine and cookies that she called “Galápagos Cakes.” Although Margret died at age 96 on Floreana on March 21, 2000, the Wittmer Hotel remains a popular place to stay on Floreana.

ROLF WITTMER

On January 1, 1933—just four months after his parents Heinz and Margret got to Floreana from Germany—Rolf Wittmer became the first person to be born in Galápagos. He was born in an abandoned pirates’ cave in the Floreana highlands. Floreana pioneer Friedrich Ritter, who had moved to Floreana in 1929 with Dore Strauch, assisted with Rolf’s delivery.

Beginning in 1962, Rolf—who had served in the Ecuadorian Navy and lived his entire life in Galápagos—began using his handmade fishing boat, the Kohln (Cologne), to show scientists Galápagos. Five years later, he became one of the first promoters of ecotourism in Galápagos when he began taking tourists around the islands. However, his boat could carry only six passengers, who shared one bathroom, sink, and toilet. Two years later, Rolf began building the 33-foot-long Tip Top I, which became the first boat in the Tip Top fleet of Rolf Wittmer Turismo Company. Two years after the Tip Top I sank in Itabaca Channel in 1981, Rolf launched the Tip Top II, a 16-passenger boat that was the first steel-hulled motor yacht in Galápagos. Other Tip Top boats followed (e.g., Tip Top III in 2001 and Tip Top IV in 2006), and today Rolf’s fleet is prominent in the islands.

At age 75, Rolf earned his primary school diploma so he could work as a local artisan. He created the Rolf Wittmer Foundation to provide scholarships and educational opportunities for young people, as well as to record the islands’ human history. In 2009, Rolf’s Editorial Galápagos Ltd. became the first publishing company in Galápagos managed by local residents dedicated to the cultural, natural, and human history of Galápagos. The company’s first publication was a reprint of his mother’s famous book, Floreana.

Just before his death in 2011, Rolf was honored by several local and national tourism organizations, the CDF, and the Santa Cruz Municipality. He was also made an honorary GNP warden and a Minister of Tourism because of his many contributions to tourism in Galápagos. Rolf died of cancer on September 11, 2011.


Thor Heyerdahl

Thor Heyerdahl (1914–2002) was a Norwegian adventurer who became famous in 1947 for his Kon-Tiki expedition, in which he and five crewmen sailed for 101 days and 5,000 miles across the Pacific aboard a handmade raft to show that ancient people could make long oceanic journeys. In 1953, Heyerdahl’s Norwegian Archaeological Expedition aboard the Don Lucha brought Erik Reed and Arne Skjølsvold to Galápagos; these were the first archaeologists to work in the islands. At Santiago, Santa Cruz, and Floreana, they found shards of more than 130 ceramics that predated the Incas. As experts debated whether a stone face in the highlands of Floreana had been carved by Incas or Polynesians, Floreana resident Heinz Wittmer told the explorers that he had carved the face. The film Galápagos (1955) documented Heyerdahl’s expedition.

Heyerdahl claimed that people from South America had visited Galápagos as early as 300 CE during Peru’s Gallinazo period. However, no corresponding graves or constructions have ever been found, and Heyerdahl’s claims have lost favor.



THE WITTMER LEGACY

Today, the Wittmers are legends in Galápagos. Margret and Heinz’s daughter Ingeborg “Floreanita” Wittmer Walbroel (b. 1937) manages Floreana’s Wittmer Hotel, and their granddaughter Erika (b. 1965; Floreanita’s daughter) manages Black Beach House nearby. Rolf’s children and grandchildren manage his tourism company; Rolf is honored by a plaque and a bust at the Rolf Wittmer Dock at Puerto Velasco Ibarra.

Floreana Cemetery includes the graves of Rolf, Margret, Heinz, and Margret’s sister, Johanna Walbröel Leuchtengerg, who lived on Floreana from 1962 until her death in 1981. Margret rests beneath a plaque describing her as “A Great Woman and Pioneer of This Country and the Galápagos Islands.” Harry does not have a gravesite because his body was never found. The Wittmers are also honored by Wittmer Seamount, which is southeast of Floreana Island.

See also: Part I: The Mysteries of Floreana Island; Part II: Baltra Pine
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Wolf, Theodor

Franz Theodor Wolf (1841–1924) was a German-Jesuit geologist who was born in Bartholomä, a small town on the border of Bavaria. He first visited Ecuador in 1870 after being hired by Ecuadorian president Gabriel García Moreno (1821–1875) as a geology professor at Quito’s Jesuit-operated, state-owned Polytechnic University (est. 1869). There, the university boasted, Wolf and his colleagues were the first to teach in Ecuador several aspects of modern science, including Darwinism and “all the subjects associated with the origin of species.” While working at Polytechnic University, Wolf also explored Ecuador, and his travels and discoveries were often described in the El Nacional newspaper. Wolf taught at Polytechnic University until late 1874, when he resigned his membership in the Jesuit Order. Having little money and in bad health, Wolf then went to Guayaquil, where—inspired by the ideas of Charles Darwin—he planned his first trip to Galápagos.

In 1875, Wolf visited Galápagos for the first time aboard the Venecia, a schooner owned by Spanish businessman José de Valdizán. Wolf was in Galápagos from August to November, during which time President Moreno was assassinated. Moreno was succeeded by Antonio María Vicente Narciso Borrero (1827–1911), who appointed Wolf as Ecuador’s State Geologist, a position he held for almost 20 years. In 1878, Borrero sent Wolf back to Galápagos (again aboard the Venecia) to help the “orchilleros” and search for guano. (Wolf found little guano.) In all, Wolf spent six months in Galápagos; this exceeded that of any other scientist in the 19th century. Wolf was also that century’s only scientist to visit Galápagos twice.

Wolf considered Galápagos exceptional because there “is no other place on earth with a similar size, with a creation so particular and isolated … [that raises] the same amount of interesting questions.… Everything in this landscape is bizarre and extravagant.… All this nature is extravagant and strange …” (Wolf, 1887, 1892). Wolf’s various publications about Galápagos included several interesting, and sometimes prescient, observations. For example,

Although Floreana had housed a penal colony and 200–300 inhabitants in the 1830s (including when Darwin visited in 1835), Wolf found only 14–18 people living on the island. Among these people was Spanish businessman José de Valdizán (which Wolf spelled “Baldisan”), who had a house inland from Playa Prieta and another in the highlands at the former location of the penal colony. Valdizán was paying the heirs of José María Villamil $4,000 per year to rent Floreana and harvest its orchils. According to Wolf, workers on Floreana harvested orchils and grew crops that supported more than 60 orchil harvesters on San Cristóbal. (At one point, these workers went to Española, where they lived for a month almost entirely on albatross eggs.) In 1878, Valdizán was murdered by one of his workers (Lucas Alvarado) and buried near his home on Floreana, but in 1904 his body was moved to a family plot in Guayaquil.

Using the freshwater spring on Floreana that had been exploited since the island was first visited by pirates decades earlier, Valdizán grew a variety of crops in the highlands, including sugarcane, oranges, lettuce, bananas, cabbage, cotton, avocados, carrots, beets, radishes, lemons, artichokes, and figs. On islets near Floreana, chicks and eggs of seabirds were abundant.

Wolf noted that fishing, farming, and the sale of tortoise oil could support a larger population in Galápagos. However, he warned that tortoises would disappear if they were not protected. Wolf also suggested using Galápagos as a naval station, especially in light of the upcoming changes associated with the opening of the Panama Canal.

Wolf deduced that currents from Antarctica (i.e., the Humboldt Current) influence the archipelago’s unique weather. Wolf, who believed Post Office Bay to be the best and most beautiful harbor in the islands, described the islands’ weather as “one of the healthiest and most pleasant in the world” (Wolf, 1892).

Wolf noted relatively few insects, especially in the highlands, but added that a native centipede (Scolopendra galapagensis) and scorpion (possibly Hadruroides maculatus galapagoensis or Centruroides exsul) were abundant throughout the islands. The Gulf fritillary butterflies (Agraulis vanillae galapagensis) that he saw resembled those living on the mainland. He also saw sulphur butterflies (Phoebis sennae marcellina) and longtail butterflies (Urbanus dorantes galapagensis) among “the very scarce and singular vegetation of the islands” (Wolf,1892).

Like all earlier and subsequent visitors to Galápagos, Wolf noted the temerity of the islands’ animals. However, Wolf also noted that on islands more visited by humans (e.g., at the time, San Cristóbal and Floreana), birds were more likely to flee people “by instinct; but once this instinct is acquired, it stays hereditary and they keep it for many generations” (Wolf, 1892). Today in Galápagos, animals are more fearful on islands having settlements than on those that do not.

Wolf’s voluminous Geography and Geology of Ecuador (1892) included a chapter about Galápagos, as well as Ecuador’s second official map. On that map, Wolf depicted 13 major islands, but none of their nearby islets.

Although Wolf noted several island-specific species, he was ambivalent about the origin of the islands’ endemic plants, claiming that they “were especially created for them, be it that they were born from a slow and successive transformation from species and genera immigrated in time immemorial from the continent” (Wolf, 1892). His ideas were different for the islands’ land birds, which “cannot hide their analogy with those from the coasts of the continent, from which they probably derive through a successive transformation and accommodation” (Wolf, 1892).

Wolf noted that many invasive species—including donkeys, chickens, horses, cats, hogs, herds of goats, and thousands of cattle—were thriving on several islands.

For scientists such as paleontologist Georg Baur (1859–1898), who visited Galápagos in 1891, the only viable explanation for Galápagos’ unique plants and animals was an earlier sinking of continental land that isolated the islands’ preexisting, ancient organisms. Wolf, however, disagreed, and instead—building on the work of Darwin—argued that islands in Galápagos were the eroded tops of oceanic volcanoes. On the largest islands in Galápagos, Wolf described three zones: a dry, grassy top; a moist, fertile, vegetative zone; and a rocky, barren lowlands. He also noted that the islands in Galápagos differed from the volcanic mountains of South America.

Wolf spent years studying the geology of mainland Ecuador, but his collections were lost because he “imprudently kept my collections poorly packed for 15 years in the hot and humid climate of Guayaquil, instead of sending them directly to Europe. When I wanted to repack them for returning to Europe, I found out that insects had already done the work. My extended herbarium, the entire collection of birds and insects had been destroyed, alcohol preparations had been ruined. It is not an excuse, as is the case of certain travelers whose collections that never really existed and had been ‘lost’ ” (Sevilla, 2017). Wolf’s collection of more than 1,000 land snails, which increased the number of snail species of the Galapagos Islands from 19 to 40, were the only specimens ever examined.

Ecuador recognized the importance and connection of Wolf with Charles Darwin in 1892, when it changed the names of Culpepper and Wenman Islands to Darwin and Wolf, respectively. Just as Darwin never visited Darwin Island, neither did Wolf ever visit Wolf Island.

Wolf died on June 22, 1924, in Dresden, where a plaque at his former home describes him as a “Theologian and Naturalist Explorer Ecuador.” In Galápagos, he is honored by street names and Wolf Volcano on Isabela.

See also: Part I: Geology, Volcanoes, and Lava; Part II: Darwin, Charles
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PART III

Primary Documents


 

Document 1: Tomás Berlanga Discovers Galápagos, 1535

Fray Tomás de Berlanga accidentally discovered Galápagos in 1535 when on his way from Panama to Peru to arbitrate a dispute between rival conquistadors. When his boat was becalmed off the western coast of South America, currents took it to Galápagos. Berlanga and his crew suffered (and some died) because of the islands’ scarcity of fresh water. His discovery of Galápagos was the first of several disastrous visits to the islands. After returning to the mainland, Berlanga described his voyage in a letter to Charles V of the Holy Roman Empire.

Puerto Viejo:—April 26, 1535

Sacred Imperial Catholic Majesty:

It seemed right to me to let your Majesty know the progress of my trip from the time I left Panama, which was on the twenty-third of February of the current year, until I arrived in this new town of Puerto Viejo.

The ship sailed with very good breezes for seven days, and the pilot kept near land and we had a six-day calm; the currents were so strong and engulfed us in such a way that on Wednesday, the tenth of March, we sighted an island; and, as on board there was enough water for only two more days, they agreed to lower the life-boat and go on land for water and grass for the horses. And once out, they found nothing but seals, and turtles and such big tortoises that each could carry a man on top of himself, and many iguanas that are like serpents.… At this juncture the water on the ship gave out and we were three days in reaching the island on account of the calms, during which all of us, as well as the horses, suffered great hardship.

The boat once anchored, we all went on land and some were given charge of making a well, and others of looking for water over the island: from the well there came out water saltier than that of the sea; on land they were not even able to find even a drop of water for two days, and with the thirst the people felt, they resorted to a leaf of some thistles like prickly pears, and because they were somewhat juicy, although not very tasty, we began to eat of them, and squeeze them to draw all the water from them, and drawn, it looked like slops of lye, and they drank it as if it were rose water.

On Passion Sunday, I had them bring on land the things necessary for saying Mass, and after it was said, I again sent the people in twos and threes, over different parts. The Lord deigned that they should find in a ravine among the rocks as much as a hogshead of water, and after they had drawn that, they found more and more. In all, eight hogsheads were filled, and the barrels and the jugs that were on the boat, but through the lack of water we lost one man and two days after we left that island we lost another; and ten horses died.

From this island we saw two others, one much larger than all, which was easily fifteen or twenty leagues around; the other was medium. I took the altitude [of the sun] to know where the islands were and they are between half a degree and a degree and a half of the Equator, in the south latitude. On this second one, the same conditions prevailed as on the first; many seals, turtles, iguanas, tortoises, many birds like those of Spain, but so silly that they do not know how to flee, and many were caught in the hand. The other two islands we did not touch; I do not know their character. On this one, on the sands of the shore, there were some small stones that we stepped on as we landed, and they were diamond-like stones, and others amber colored; but on the whole island I do not think that there is a place where one might sow a bushel of corn, because most of it is full of very big stones, so much so that it seems as though at some time God had showered stones; and the earth that there is, is like slag, worthless, because it does not have the virtue to raise a little grass, but only some thistles, the leaf of which I said we picked.

Thinking that we were not more than twenty or thirty leagues from the land of Peru, we were satisfied with the water already mentioned, although we might have filled more of our casks …

Source: Fray Tomás de Berlanga. Letter to His Majesty from Fray Tomás de Berlanga, describing his voyage from Panamá to Puerto Viejo, and the hardships he encountered in this navigation, 1535 in Colección de Documentos Inéditos relativos al Descubrimiento, Conquista y Organizacion de las Antiguas Posesiones Españolas de América y Oceanía. Tomo XLI, Cuaderno II. Madrid: Imprenta de Manuel G. Hernández, 1884, pp. 538–544. English translation appears courtesy of John Woram’s website, http://www.galapagos.to/TEXTS/BERLANGA.HTM.


 

Document 2: A Literary Pirate Visits Galápagos, 1684

William Dampier was a buccaneer, natural historian, and the greatest of the literary pirates. He wrote one of the first extensive descriptions of Galápagos in English. This excerpt, originally penned in 1684, is from Chapter 5 of his A New Voyage Round the World. His book was published in 1697.

It was the 31st day of May when we first had sight of the islands Galapagos.…

The Galapagos Islands are a great number of uninhabited islands lying under and on both sides of the Equator.… The Spaniards who first discovered them, and in whose charts alone they are laid down, report them to be … rocky, barren and hilly, producing neither tree, herb, nor grass.… Close by the sea there grows in some places bushes of burton-wood, which is very good firing. This sort of wood grows in many places in the West Indies.… There is water on these barren islands in ponds and holes among the rocks. Some other of these islands are mostly plain and low, and the land more fertile, producing trees of divers sorts unknown to us.… The Spaniards when they first discovered these islands found multitudes of iguanas, and land-turtle or tortoise, and named them the Galapagos Islands. I do believe there is no place in the world that is so plentifully stored with those animals. The iguanas here are fat and large as any that I ever saw; they are so tame that a man may knock down twenty in an hour’s time with a club. The land-turtle are here so numerous that 5 or 600 men might subsist on them alone for several months without any other sort of provision: they are extraordinary large and fat; and so sweet that no pullet eats more pleasantly.…

The air of these islands is temperate enough considering the clime. Here is constantly a fresh sea-breeze all day, and cooling refreshing winds in the night: therefore the heat is not so violent here as in most places near the Equator. The time of the year for the rains is in November, December, and January. Then there is oftentimes excessive hard tempestuous weather, mixed with much thunder and lightning. Sometimes before and after these months there are moderate refreshing showers; but in May, June, July, and August the weather is always very fair.…

We found the sea-turtle lying ashore on the sand; this is not customary in the West Indies. We turned them on their backs that they might not get away. The next day more came up, when we found it to be their custom to lie in the sun: so we never took care to turn them afterwards; but sent ashore the cook every morning, who killed as many as served for the day. This custom we observed all the time we lay here, feeding sometimes on land-turtle, sometimes on sea-turtle, there being plenty of either sort.… The sea about these islands is plentifully stored with fish such as are at Juan Fernandez.… Here are particularly abundance of sharks.… These isles of the Galapagos have plenty of salt. We stayed here but 12 days in which time we put ashore 5000 packs of flour for a reserve if we should have occasion of any before we left these seas.

Source: Dampier, William. 1697. A New Voyage Round the World. London: James Knapton.


 

Document 3: Ambrose Cowley Names Some Islands in Galápagos, 1688

When Ambrose Cowley visited Galápagos on the Bachelor’s Delight in the 1680s, he was among the first people to ever set foot on most of the islands. During and after his visit, he charted and named several of the islands; for example, he patriotically named the first island he visited King Charles Island (i.e., Floreana). (Later, when Charles died, Cowley renamed it after James, Charles’ brother.) He explains:

Thereupon we stood away to the Westward, to try if we could find those Islands which the Spaniards calls Gallappagos or Enchanted Islands, § when after 3 weeks sail we saw Land, consisting of many Islands; and I being the first that came to an Anchor there, did give them all distinct Names.

The first that we saw, lay near the lat. of 1 deg. 30 min. South; we having the Wind at South, and being on the Northside thereof, that we could not sail to get to it, to discover what was upon it. This Island maketh high Land, which I called King Charles’s Island: and we had sight of three more which lay to the Northward of this.… We moreover saw many more to the Westward.… Then we came to an Anchor in a very good Harbour, lying toward the Northernmost end of a fine Island, under the Equinoctial Line: Here being great plenty of Provisions, as Fish, Sea and Land Tortoises, some of which weighed at least 200 Pound weight, which are excellent good Food. Here are also abundance of Fowls, viz. Flemingoes [sic] and Turtle Doves; the latter whereof were so tame, that they would often alight upon our Hats and Arms, so as that we could take them alive.…

This Island I called the Duke of York’s Island; there lying to the Eastward of that (a fine round Island) which I called, The Duke of Norfolk’s Island. And to the Westward of the Duke of York’s Island, lieth another curious Island, which I call’d The Duke of Albemarle’s.… And … another Island, the which I call’d Sir John Narborough’s: And between York and Albemarle’s Island lieth a small one, which my Fancy led me to call Cowley’s enchanted Island; for we having had a sight of it upon several Points of the Compass, it appear’d always in as many different Forms, sometimes like a ruined Fortification; upon another Point, like a great City, &c. This Bay or Harbour in the Duke of York’s Island I called Albany Bay.… Here is excellent, good, sweet Water, Wood, &c. and a rich Mineral Ore. From hence we sailed to the Northward, where we saw three more fine Islands.… All of them that we were at, were very plentifully stored with the foresaid Provisions, as Tortoises, Fowls, Fish and Alguanaes (Guano’s) large and good; but we could find no good Water on any of all these Places, save on that of the Duke of York’s Island.

After that we had laid up, and put on shoar [sic] at Albany Bay, and other Places, 1500 Bags of Flower, with Sweet-meats, &c we sailed to the Northward again, to try a second time amongst the Islands, if we could find any fresh Water, if ever we should have occasion to touch hereafter amongst them; but it happened so, that we fell in with such a very strong Current, that when we would have sailed back again to the Duke of York’s Island to have watered our Ship, we could not stem it. This made us steer away.…

Source: Cowley, William Ambrose. 1688. Cowley’s Voyage round the World. London: British Library, Sloane MS 1050.


 

Document 4: Woodes Rogers Describes His Tour of the Islands, 1709

Woodes Rogers was a British pirate and captain. On his way to Galápagos, Rogers rescued Alexander Selkirk, who is generally believed to have been the inspiration of Daniel Defoe’s Robinson Crusoe (1719). This excerpt from Rogers’ A Cruising Voyage Round the World (1709) touches on common themes noted by other pirates who visited the islands, including the scarcity of water, the abundance of fish and tortoises, and conflicts with other boats:

May 20. Yesterday in the Afternoon came down the Dutchess and the French Prize. The Dutchess’s Bark had caught several Turtle and Fish, and gave us a Part, which was very serviceable to the sick Men, our fresh Provisions that we got on the main Land being all spent.

May 21 [sic, 24]. Yesterday at 5 in the Afternoon we ran to the Northward, and made another Island, which bore N.W. by W. distant 5 Leagues; and this Morning we sent our Boat ashore, to see for the lost Bark, Water, Fish or Turtle.

May 25. Yesterday at 6 in the Evening our Boat return’d from the Island without finding any Water, or seeing the Bark. About 4 in the Morning we stood to another Island, that bore about N.E. distant 4 leagues, and the Dutchess went to view another to the S.W. of it. Last Night Peter Marshall a good Sailor died. This Morning our Boat with Mr. Selkirk’s Bark went to another Island to view it. We had an Observation, Lat. 00°.35"N.

May 26. Last Night our Boat and Bark return’d, having rounded the Island, found no Water, but Plenty of Turtle and Fish. This Morning we join’d the Dutchess, who had found no Water. About 12 a Clock we compar’d our Stocks of Water, found it absolutely necessary to make the best of our way to the Main for some, then to come off again; and so much the rather, because we expected that 2 French Ships, one of 60, and another of 40 Guns, with some Spanish Men of War, would suddenly be in quest of us.

May 30.… ’Tis a very great Trouble to hoist our Boat out daily; now that our Men are so very weak. Senior Morell, and the other Prisoners, tell us, that it frequently proves Calm between these Islands and the Terra firma, at this time of the Year, which if it should now happen, but for a few Days, would very much incommode us for Want of Water. Had we supplied ourselves well at Point Arena, we should, no doubt, have had time enough to find the Island S. Maria de l’Aquada, reported to be one of the Gallapagos, where there is Plenty of good Water, Timber, Land and Sea Turtle, and a safe Road for Ships.… It’s probable there is such an Island, because one Capt. Davis, an Englishman, who was buckaneering in these Seas, above 20 Years ago, lay some Months and recruited here to Content: He says that it had Trees fit for Masts; but these sort of Men, and others I have convers’d with, or whose Books I have read, have given very blind or false Relations of their Navigation, and Actions in these Parts, for supposing the places too remote to have their stories disprov’d, they imposed on the Credulous, amongst whom I was one, till now I too plainly see, that we cannot find any of their Relations to be relied on: Therefore I shall say no more of these Islands, since by what I saw of ’em, they don’t at all answer the Description that those Men have given us.

Source: Rogers, Captain Woodes. 1709. A Cruising Voyage round the World. London: Cassell.


 

Document 5: David Porter Describes Some of the Islands’ Plants and Animals, 1812

David Porter was a famous U.S. naval captain sent aboard the Essex to Galápagos in 1812 to harass British whalers. He captured 12 British boats and, in doing so, shifted the control of whaling from the British to the United States. This excerpt from his book describes some of the islands, plants, and animals that he saw in Galápagos.

We were enabled to procure here also, in large quantities, an herb in taste much resembling spinage, and so called by our people; likewise various other pot-herbs, and prickly pears in great abundance, which were not only of an excellent flavour, but a sovereign antiscorbutic; and it afforded me much pleasure to observe that they were much relished by our people.

The cotton plant was found growing spontaneously, and a tree of a very aromatic flavour and taste, and indeed was no other than the one formerly mentioned, found on the island of Albemarle, and producing in large quantities a resinous substance. This Mr. Adams declared was the alcornoque, so famous for the cure of consumptions, and is probably the same as that mentioned by Colnett, and called by him the algarrooa.

The only quadrapeds found on the island were tortoises, lizards, and a few sea guanas; the land guana was not to be found. Doves peculiar to those islands, of a small size, and very beautiful plumage, were very numerous, and afforded great amusement to the younger part of the crew in killing them with sticks and stones, which was no ways difficult, as they were very tame. The English mocking-bird was also found in great numbers, and a small black bird, with a remarkable short and strong bill, and a shrill note; those were the only birds except aquatic found here; the latter were not numerous, and consisted of teal, which frequented a lagoon on the east part of the bay, pelicans, boobies, and other birds common to all the islands of those seas; sea turtles and seals were scarce and shy.

That every person might be employed to the most advantage, I directed that those having charge of prizes should paint them, and otherwise put them in good order, as to appearance, in the expectation that they would bring a higher price among the Spaniards, to whom I intended offering them for sale the first opportunity. They were noble ships, and a little paint added greatly to the beauty of their appearance. I also recommended to captain Randall to change as much as possible the paint and appearance of his ship, in order that we might not be traced by her, as she was well known on this coast. The appearance of the Essex had been so frequently changed, that I had but little apprehensions of her being known again by those who had seen her before, or from any description that could be given of her. While we lay here, I permitted all the prisoners to go on shore whenever they wished it, as many of them were affected with the scurvy; but one in particular was so bad with it as to be scarcely able to move; but on getting him on shore, where he could procure a kind of sorrel and the prickly pear, and burying his legs in the earth every day, he was so far recovered before our departure, as scarcely to complain of his disease, and could walk as briskly as any among us, assisting frequently in bringing down water and tortoises from the rocks and mountains.

Source: Porter, David. 1815. Journal of a Cruise Made to the Pacific Ocean by Captain David Porter in the US Frigate Essex in the Years 1812, 1813, and 1814. Philadelphia: Bradford and Inskeep.


 

Document 6: David Porter Wonders about the Origin of Galápagos’ Strange Animals, 1812

Darwin was not the first person who visited Galápagos to wonder about the strange animals that he saw. In 1709, pirate Woodes Rogers was puzzled by the islands’ reptiles and speculated that, “There are guanas in abundance and land turtles almost on every island. ’Tis strange how they got here because they can’t come of themselves, and none of that sort are to be found on the Main.” In 1812, more than a century later, David Porter was more to the point:

I shall leave others to account for the manner in which all those islands obtained their supply of tortoises and guanas and other animals of the reptile kind; it is not my business even to conjecture as to the cause. I shall merely state that those islands have every appearance of having been newly created, and that those are perhaps the only part of the animal creation that could subsist on them.… Nature has created them elsewhere and why could she not do it as well on those islands?

Source: Porter, David. 1815. Journal of a Cruise Made to the Pacific Ocean by Captain David Porter in the US Frigate Essex in the Years 1812, 1813, and 1814. Philadelphia: Bradford and Inskeep.


 

Document 7: George Byron Finds “As Wild and Desolate a Scene as Imagination Can Picture,” 1825

In 1824, King Kamehameha II and Queen Kamamalu of Hawai‘i (then known as the Sandwich Islands) visited Britain on a State Visit. They soon contracted measles and died within a week of each other. Britain returned the royal couple’s bodies to Hawai‘i aboard HMS Blonde, captained by George Anson Byron (1789–1868), 7th Baron Byron and a cousin of the famed poet Lord Byron. On March 25, 1825, while on his way to Hawai‘i, Byron anchored at Isabela’s Tagus Cove:

We sailed from Callao and steered for the Gallapagos, where we intended to water and lay in a stock of terrapin or land-turtle for our voyage across the Pacific.…

Friday, March 25.—We did not reach Bank’s Cove in Albemarle Island until the morning of the 26th. This is the largest and loftiest of the Gallapagos group; several extinct craters show that fire has, at no remote period, been as active here as it now is in Narborough and some of the others.… The heat was very great as we approached the land, the thermometer standing at 84°; and as we shot into the cove we disturbed such a number of aquatic birds and other animals, that we were nearly deafened with their wild and piercing cries.

The place is like a new creation: the birds and beasts do not get out of our way; the pelicans and sea-lions look in our faces as if we had no right to intrude on their solitude; the small birds are so tame that they hop upon our feet; and all this amidst volcanoes which are burning around us on either hand. Altogether it is as wild and desolate a scene as imagination can picture.

27th March.—Our first care this morning was to search for the water with which we were to complete the ship, but to our great mortification we found the springs, which are usually abundant, nearly dried up, and were therefore obliged to put the ship’s company on an allowance. A boat was despatched to Narborough Island to procure land-turtle, and others were employed in fishing with great success.…

Our party to Narborough Island landed among an innumberable host of sea-guanas, the ugliest living creatures we ever beheld.… They are like the alligator, but with a more hideous head, and of a dirty sooty black colour, and sat on the black lava rocks like so many imps of darkness. As far as the eye could reach we saw nothing but rough fields of lava, that seemed to have hardened while the force of the wind had been rippling its liquid surface. In some places we could fancy the fiery sea had been only gently agitated; in others, it seemed as if it had been swept into huge waves.…

About half way down the steep south-east side of the Island, a volcano burns day and night; and near the beach a crater was pouring forth streams of lava, which on reaching the sea caused it to bubble in an extraordinary manner. We returned to the ship in the afternoon, having taken forty-six large green turtle, but failed of getting any terrapin. We also killed some seals, pelicans, and penguins, and saw sea-lions sporting about the rocks.

March 29.—We were employed in cutting wood, and procured a sufficiency for three weeks; but, as usual in hot climates, brought on board with it scorpions and centipedes.… The high Island of Albemarle is tolerably green, but in one part there is a bleak field of lava, which appears to have flowed out of the flank of the grassy mountain, pretty low down. Our botanist found several rare and interesting plants, some of which are probably quite new; but with the exception of the common balsam-tree and a species of acacia, most of the vegetation is dwarfish. The land birds are few here, but the brown sea-guana and a red-breasted lizard are to be seen in great numbers.…

March 30.—We left Bank’s Cove, and about noon came to a … rock called Redondo, round which we caught a great quantity of fish, and saw innumerable sharks. In the night we made Abingdon Island, and sent boats in the morning to hunt for terrapin, but owing to the strong west-north-west current they could not land.…

Source: Byron, George Anson, Baron. 1826. Voyage of HMS Blonde to the Sandwich Islands in the Years 1824–25. London: John Murray.


 

Document 8: “Our Respiration Now Became Difficult”: An Eyewitness Account of a Terrifying Volcanic Eruption in Galápagos, 1825

American sailor and explorer Benjamin Morrell (1795–1838 or 1839) was captain of the New York–based schooner the Tartar. Morrell visited Galápagos in February 1825, about a month before the visit of George Byron aboard the Blonde. Morrell, like Byron, saw the eruption of Fernandina’s La Cumbre volcano.

February 10th.—On Thursday, the tenth, at six, A.M., we arrived at the Gallapagos Islands, in Banks’s Bay, and anchored in Albemarle Basin, in four fathoms of water, sandy bottom. At eight, A.M., the boats were sent in search of fur-seals; but soon discovered that we had reaped the harvest in the previous voyage; for there were very few fur-seals to be seen around the islands. In a few days we commenced gathering terrapins, or elephant tortoise.

February 14th.—On Monday, the fourteenth, at two o’clock, A.M., while the sable mantle of night was yet spread over the mighty Pacific, shrouding the neighbouring islands from our view, and while the stillness of death reigned everywhere around us, our ears were suddenly assailed by a sound that could only be equalled by ten thousand thunders bursting upon the air at once; while, at the same instant, the whole hemisphere was lighted up with a horrid glare that might have appalled the stoutest heart! I soon ascertained that one of the volcanoes of Narborough Island, which had quietly slept for the last ten years, had suddenly broken forth with accumulated vengeance.

The sublimity, the majesty, the terrific grandeur of this scene baffle description, and set the powers of language at defiance. Had the fires of Milton’s hell burst its vault of adamant, and threatened the heavens with conflagration, his description of the incident would have been appropriate to the present subject. No words that I can command will give the reader even a faint idea of the awful splendour of the great reality.

But the most splendid and interesting scene of this spectacle was yet to be exhibited. At about half-past four o’clock, A.M., the boiling contents of the tremendous caldron had swollen to the brim, and poured over the edge of the crater in a cataract of liquid fire. A river of melted lava was now seen rushing down the side of the mountain, pursuing a serpentine course to the sea, a distance of about three miles from the blazing orifice of the volcano. This dazzling stream descended in a gully, one-fourth of a mile in width, presenting the appearance of a tremendous torrent of melted iron running from the furnace.…

Our situation was every hour becoming more critical and alarming. Not a breath of air was stirring to fill a sail, had we attempted to escape; so that we were compelled to remain idle and unwilling spectators of a pyrotechnic exhibition which evinced no indications of even a temporary suspension. All that day the fires continued to rage with unabating activity, while the mountain still continued to belch forth its melted entrails in an unceasing cataract.

The mercury continued to rise until four, P.M., when the temperature of the air had increased to 123°, and that of the water to 105°. Our respiration now became difficult, and several of the crew complained of extreme faintness. It was evident that something must be done, and that promptly. “O for a cap-full of wind!” was the prayer of each. The breath of a light zephyr from the continent, scarcely perceptible to the cheek, was at length announced as the welcome signal for the word, “All hands, unmoor!” This was a little before eight, P.M. The anchor was soon apeak, and every inch of canvass extended along the spars, where it hung in useless drapery.

Heaven continued to favor us with a fine breeze, and the Tartar slid through the almost boiling ocean at the rate of about seven miles an hour.… At that time the mercury in the thermometer was at 147°; but on immersing it into the water, it instantly rose to 150°. Had the wind deserted us here, the consequences must have been horrible …

February 17th.—Having taken on board two hundred and ninety-four terrapins, that would average about twenty-five pounds each, we got under way on Friday, the 17th.

Source: Morrell, Benjamin. 1832. A Narrative of Four Voyages to the South Sea, North and South Pacific Ocean. New York: Harper & Brothers.


 

Document 9: Charles Darwin’s First Impressions of Galápagos, 1835

Although he was in Galápagos for only five weeks in 1835, Charles Darwin remains the person most closely associated with the islands. He had looked forward to his visit, which later had a profound impact on his ideas. Here, he describes in his diary what he did and saw at San Cristóbal and Floreana, the first two islands visited by HMS Beagle.

September 17th.… After dinner a party went on shore to try to catch Tortoises, but were unsuccessful. These islands appear paradises for the whole family of Reptiles. Besides three kinds of Turtles, the Tortoise is so abundant that [a] single Ship’s company here caught 500–800 in a short time …

21st.… In my walk I met two very large Tortoises (circumference of shell about 7 ft.). One was eating a Cactus & then quietly walked away. The other gave a deep & loud hiss & then drew back his head. They were so heavy, I could scarcely lift them off the ground.… Surrounded by the black Lava, the leafless shrubs & large Cacti, they appeared most old-fashioned antediluvian animals or rather inhabitants of some other planet.…

September 23rd & 24th. Crossed over & came to an anchor at Charles Island. Here there is a settlement of only five to 6 years’ standing. An Englishman, Mr Lawson, is now acting as Governor. By chance he came down to visit a Whaling Vessel & in the morning accompanied us to the Settlement.… The houses are scattered over the cultivated ground & form what in Chili would be called a “Pueblo” … The inhabitants are in number 200–300; nearly all are people of color & banished for Political crimes.… It appears the people are far from contented; they complain … of the deficiency of money.… This of course will gradually be ameliorated; already on an average in the year 60–70 Whaling vessels call for provisions & refreshment. The main evil under which these islands suffer is the scarcity of water. In very few places streams reach the beach, so as to afford facilities for the watering of Shipping.…

The inhabitants here lead a sort of Robinson Crusoe life; the houses are very simple, built of poles & thatched with grass. Part of their time is employed in hunting the wild pigs & goats with which the woods abound; from the climate, agriculture requires but a small portion. The main article, however, of animal food is the Terrapin or Tortoise; such numbers yet remain, that is calculated two days’ hunting will find food for the other five in the week. Of course the numbers have been much reduced; not many years since, the Ship’s company of a Frigate brought down to the Beach in one day more than 200. Where the settlement now is, around the Springs, they formerly swarmed. Mr Lawson thinks there is yet left sufficient for 20 years: he has however sent a party to Jame’s Island to salt (there is a Salt mine there) the meat. Some of the animals are there so very large, that upwards of 200 lbs. of meat have been procured from one. Mr Lawson recollects having seen a Terrapin, which 6 men could scarcely lift & two could not turn over on its back. These immense creatures must be very old; in the year 1830 one was caught (which required 6 men to lift it into the boat) which had various dates carved on its shells; one was 1786. The only reason why it was not at that time carried away must have been that it was too big for two men to manage.…

Source: Darwin, C. R. Narrative of the surveying voyages of His Majesty’s Ships Adventure and Beagle between the years 1826 and 1836, describing their examination of the southern shores of South America, and the Beagle’s circumnavigation of the globe. Journal and Remarks. 1832–1836. London: Henry Colburn, 1839. Reprinted in Barlow, Nora (Ed.). 1933. Charles Darwin’s Diary of the Voyage of HMS Beagle. Cambridge, UK: Cambridge University Press.


 

Document 10: Charles Darwin’s Strange Encounters with Marine Iguanas, 1839

In 1839, four years after leaving Galápagos, Darwin published the first edition of a book describing the geology and natural history that he observed during the voyage of HMS Beagle. His book was part of a trilogy. (The other volumes were written by the Beagle’s captain, Robert FitzRoy.) In this excerpt, Darwin explains his encounters with marine and land iguanas.

This [marine] lizard is extremely common on all the islands throughout the Archipelago. It lives exclusively on the rocky sea-beaches, and is never found, at least I never saw one, even ten yards inshore. It is a hideous-looking creature, of a dirty black colour, stupid and sluggish in its moves.…

One day I carried one [a marine iguana] to a deep pool left by the retiring tide, and threw it several times as far as I was able. It invariably returned in a direct line to the spot where I stood. It swam near the bottom, with a very graceful and rapid movement, and occasionally aided itself over the uneven ground with its feet.… I several times caught this same lizard, by driving it down to a point, and though possessed of such perfect powers of diving and swimming, nothing would induce it to enter the water; and as often as I threw it in, it returned in the same manner above described. Perhaps this singular piece of apparent stupidity may be accounted for by the circumstance, that this reptile has no enemy whatever on shore, whereas at sea it must often fall prey to the numerous sharks. Hence, probably urged by a fixed and hereditary instinct that the shore is its place of safety, whatever the emergency may be, it there takes refuge.…

These [land] lizards, like their brothers the sea-kind, are ugly animals, and from their low facial angle have a singularly stupid appearance.… I watched one for a long time, till half its body was buried; I then walked up and pulled it by the tail; at this it was greatly astonished, and soon shuffled up to see what was the matter; and then stared me in the face, as much as to say, “What made you pull my tail?”

Source: Darwin, Charles. 1839. Journal of Researches into the Geology and Natural History of the Various Countries Visited by H.M.S. Beagle. London: Colburn.


 

Document 11: Charles Darwin’s Voyage of the Beagle, the World’s Most Famous Writing about Galápagos, 1845

In the first (i.e., 1839) edition of Journal of Researches into the Geology and Natural History of the Various Countries Visited by H.M.S. Beagle, Darwin—invoking Lyell’s ideas of “centres of creation”—noted that similarities of Galápagos wildlife to that of South America “would be explained, according to the views of some authors, by saying that the creative power had acted according to the same law over a wide area.” However, in the second (i.e., 1845) edition of his book, Darwin—emboldened by Joseph Hooker’s findings about the endemism of Galápagos’ plants—expanded his discussion of Galápagos (now Chapter XVII: “Galápagos Archipelago”). In 1905, this edition of Journal of Researches was republished as The Voyage of the Beagle. (The phrase “mystery of mysteries” came from a letter in 1836 from John Herschel to Charles Lyell discussing “the replacement of extinct species by others.”) This excerpt includes some of Darwin’s most famous writing about Galápagos.

SEPTEMBER 15th.—This archipelago consists of ten principal islands, of which five exceed the others in size. They are situated under the Equator, and between five and six hundred miles westward of the coast of America. They are all formed of volcanic rocks; a few fragments of granite curiously glazed and altered by the heat, can hardly be considered as an exception. Some of the craters, surmounting the larger islands, are of immense size, and they rise to a height of between three and four thousand feet.…

In the morning (17th) we landed on Chatham Island, which, like the others, rises with a tame and rounded outline, broken here and there by scattered hillocks, the remains of former craters. Nothing could be less inviting than the first appearance.… This archipelago has long been frequented, first by the buccaneers, and latterly by whalers, but it is only within the last six years, that a small colony has been established here.…

The natural history of these islands is eminently curious, and well deserves attention. Most of the organic productions are aboriginal creations, found nowhere else; there is even a difference between the inhabitants of the different islands; yet all show a marked relationship with those of America, though separated from that continent by an open space of ocean, between 500 and 600 miles in width. The archipelago is a little world within itself, or rather a satellite attached to America, whence it has derived a few stray colonists, and has received the general character of its indigenous productions. Considering the small size of the islands, we feel the more astonished at the number of their aboriginal beings, and at their confined range. Seeing every height crowned with its crater, and the boundaries of most of the lava-streams still distinct, we are led to believe that within a period geologically recent the unbroken ocean was here spread out.… Hence, both in space and time, we seem to be brought somewhat near to that great fact—that mystery of mysteries—the first appearance of new beings on this earth.…

We will now turn to the order of reptiles, which gives the most striking character to the zoology of these islands. The species are not numerous, but the numbers of individuals of each species are extraordinarily great.… I will first describe the habits of the tortoise (Testudo nigra, formerly called Indica), which has been so frequently alluded to. These animals are found, I believe, on all the islands of the archipelago; certainly on the greater number …

I have not as yet noticed by far the most remarkable feature in the natural history of this archipelago; it is, that the different islands to a considerable extent are inhabited by a different set of beings. My attention was first called to this fact by the Vice-Governor, Mr. Lawson, declaring that the tortoises differed from the different islands, and that he could with certainty tell from which island any one was brought. I did not for some time pay sufficient attention to this statement, and I had already partially mingled together the collections from two of the islands. I never dreamed that islands, about 50 or 60 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; but we shall soon see that this is the case. It is the fate of most voyagers, no sooner to discover what is most interesting in any locality, than they are hurried from it; but I ought, perhaps, to be thankful that I obtained sufficient materials to establish this most remarkable fact in the distribution of organic beings.

Source: Darwin, Charles Robert. 1845. Journal of Researches in the National History of Geology of the Countries Visited during the Voyage of H.M.S. Beagle round the World. London: John Murray.


 

Document 12: Herman Melville and the Desolation of Galápagos, 1854

Herman Melville visited Galápagos in 1841 while aboard the whaler Acushnet. Following the commercial failures of Moby-Dick; or, The Whale (1851) and Pierre; or, The Ambiguities (1852), Melville used his experiences in Galápagos to produce The Encantadas, or Enchanted Isles (1854). These “sketches,” which were influenced by earlier works by Ambrose Cowley and James Colnett, rearranged the islands to suit Melville’s stories. This excerpt is from Sketch First (“The Isles at Large”), in which Melville describes the desolation of several of the islands.

It is to be doubted whether any spot on earth can, in desolateness, furnish a parallel to this group. Abandoned cemeteries of long ago, old cities by piecemeal tumbling to their ruin, these are melancholy enough; but, like all else which has but once been associated with humanity, they still awaken in us some thoughts of sympathy, however sad. Hence, even the Dead Sea, along with whatever other emotions it may at times inspire, does not fail to touch in the pilgrim some of his less unpleasurable feelings.

But the special curse, as one may call it, of the Encantadas … is that to them change never comes; neither the change of seasons nor of sorrows. Cut by the Equator, they know not autumn, and they know not spring; while, already reduced to the lees of fire, ruin itself can work little more upon them. The showers refresh the deserts, but in these isles rain never falls …

Another feature in these isles is their emphatic uninhabitableness. It is deemed a fit type of all-forsaken overthrow that the jackal should den in the wastes of weedy Babylon, but the Encantadas refuse to harbor even the outcasts of the beasts. Man and wolf alike disown them. Little but reptile life is here found: tortoises, lizards, immense spiders, snakes, and that strangest anomaly of outlandish nature, the iguana. No voice, no low, no howl is heard; the chief sound of life here is a hiss.

Source: Melville, Herman. “The Encantadas, or Enchanted Isles.” Published serially in the March, April, and May issues of Putnam’s Monthly Magazine, in 1854, under the pseudonym Salvator R. Tarnmoor.


 

Document 13: Agassiz Disagrees with Darwin, 1872

In 1872, famed biologist Louis Agassiz sailed through Galápagos, hoping to collect evidence to refute Darwin’s ideas about evolution by natural selection. Agassiz, who claimed that Darwin’s theory was “wholly without foundation in facts,” died later that year without ever publishing anything about Galápagos. However, his wife, Elizabeth Cabot Agassiz—a naturalist in her own right—later published this article in The Atlantic Monthly about Galápagos. Unlike Darwin, who argued that life involved a ruthless competition, Agassiz believed that the playful animals in Galápagos enjoyed life and each other.

On a lovely day in June, 1872, we were approaching Charles Island in the Galapagos group …

Still more novel and unexpected to me than all this vivid life among the smaller marine animals was the playfulness and activity of the huge monsters of the deep, such as whales, or their less conspicuous fellow-citizens, porpoises, seals, and the like. Seeing these animals in numbers, as one meets them in the Pacific Ocean or about Cape Horn, you cannot resist the impression that they have an excellent time in their way; that they romp and frolic and enjoy life and each other immensely.…

Part of our day’s adventures and amusements consisted in a hunt for the red and orange colored terrestrial iguanas which haunt this island in numbers. The ground is burrowed in every direction with their holes. They look like huge lizards, are about two feet long, with large, clumsy bodies; and though they move rapidly enough, they never lose a kind of awkward grotesqueness of appearance. As I was returning through the ravine in advance of my companions, I saw an iguana running very actively around the foot of a tree. I had heard one of our party say that these animals were easily attracted by music, and could be quieted and caught in that way. Remembering the charm, I began to sing. Suddenly he stood quite still; and, delighted with my own success and with the susceptibility of the uncouth creature, I drew gently nearer, always singing, and beckoning meanwhile—though not without a certain self-reproach for taking such unfair advantage of his love of music—to one of our sportsmen behind to come up cautiously and give the final blow. He approached silently and quickly, but suddenly exclaimed, “Why, Mrs. Agassiz, he’s tied!”

… These islands are exceedingly interesting to the naturalist, from their recent volcanic origin, and from the fact that they have a singular and characteristic fauna and flora. Darwin gave the first specific and detailed account of their zoology, more than thirty years ago. He first named the large marine and terrestrial lizards which haunt the shores and the interior of some of them. Here some of the best work of his youth was done; and now, at the close of his life, these very islands connect themselves, by an odd coincidence, with his theory of the origin of species.

These volcanic islands, of so late a formation that their lava fields still lie black and bare, suggesting the idea that the old fires may break out again at any moment, are inhabited by a fauna specifically distinct from that of the mainland. Whence does this fauna come, so peculiar and so circumscribed? Either it originated where it is found, or else those changes, by whose subtle, imperceptible alchemy it is argued that all differences of species have been brought about, are much more rapid in their action than has been supposed. If the latter be true, then the transition types should not elude the patient student or the alert and watchful spirit of the age.

Source: Agassiz, Elizabeth Cabot. 1873. A cruise through the Galápagos. Atlantic Monthly 31, 579–584.


 

Appendix 1: The Major Islands and Their Visitor Sites

Galápagos includes 124 named islands and islets having a combined area of about 3,093 square miles. The 13 largest islands each cover more than 5.0 square miles; the remaining islands and islets are each less than 2.0 square miles.

Many islands—for example, Pinta, Marchena, and Pinzón—are off-limits to tourists. However, other islands share 176 Visitor Sites—85 Terrestrial and 91 Marine—that tourists (accompanied by a GNPD-certified guide) can visit. Some islands have only one such “site” (e.g., the trail that tours North Seymour), whereas others such as Isabela have more sites than can be visited during a typical day. Most Terrestrial Visitor Sites have a trail marked with black-and-white stakes; visitors must stay on these trails (with their guides) to minimize their impact on the islands and their wildlife. Most trails are less than a mile long and range from smooth, flat landscapes to challenging hikes over rough lava and shifting rocks. Towns in Galápagos are not part of GNP. Visitor Sites cover about 1% of GNP.

Here are the major islands of Galápagos and some of their most popular sites. Details about these islands and sites are found throughout this book.

BALTRA

Area: 10.4 square miles

Height: 307 feet

Visited by Darwin: No

Percentage of land protected by GNP: 100

Other name: South Seymour, to distinguish it from North Seymour (see below)

Baltra is home to the largest and busiest airport in Galápagos; this airport is also the only airport in the world powered entirely by renewable energy. Unlike many islands in Galápagos, Baltra is not a remnant of a volcano, but instead was created by geologic uplift of underwater lava. Baltra housed a U.S. military base during World War II; the base’s anchorage was Aeolian Cove along the southwest part of the island, and near the north end of a runway abandoned after the war. Baltra is the only inhabited island in Galápagos that does not have a source of fresh water. Although the origin of the name “Baltra” is unknown, it first appeared in print in South American Pilot in 1927. The name was allegedly coined in 1915, but the document explaining the name has been lost. Baltra has no GNP Visitor Sites; the island is used only for flights, embarkation, and disembarkation.

BARTOLOMÉ

Area: 0.5 square miles

Height: 374 feet

Visited by Darwin: No

Percentage of land protected by GNP: 100

Other name: None

Robert FitzRoy named Bartolomé (and neighboring Sulivan Bay on Santiago) for Charles Darwin’s friend Sir Bartholomew James Sulivan (1810–1890), the principal surveyor and second lieutenant on HMS Beagle. Bartolomé, which is a barren islet in Sulivan Bay east of Santiago, is a landmark in Galápagos because it includes Pinnacle Rock, a spatter cone that is one of the most photographed sites in Galápagos. A small colony of Galápagos penguins lives near Pinnacle Rock.

Popular Visitor Sites: La Playa, Escalera (the boardwalk to the summit of an extinct lava cone)

DAPHNE MAJOR

Area: 0.12 square miles

Height: 374 feet

Visited by Darwin: No

Percentage of land protected by GNP: 100

Other name: None

Daphne Major and Daphne Minor are named for HMS Daphne, an 18-gun ship that patrolled the Pacific in the 1800s. Neither of these islands has ever been permanently inhabited. Daphne Major, which is where Rosemary and Peter Grant and their colleagues have studied finches for more than 40 years, can be visited only with permission of the GNPD. Although it is difficult to land on Daphne Major, it is impossible to land on Daphne Minor; the island’s sides are too steep to climb. When explorer William Beebe was in Galápagos, he noted that “Daphne [Major] delighted us most.” Near the Daphnes are several dive sites where visitors often find World War II artifacts dumped by soldiers leaving nearby Baltra.

DARWIN

Area: 0.4 square miles

Height: 541 feet

Visited by Darwin: No

Percentage of land protected by GNP: 100

Other name: Culpepper, in honor of Lord Thomas Culpepper (1635–1689), the governor of colonial Virginia from 1677–1683

Darwin Island is the northernmost island in Galápagos. It has no Terrestrial Visitor Sites, but it is a world-renowned dive site and one of the Seven Underwater Wonders of the World. The only people to walk on Darwin arrived in 1964 aboard a helicopter. Like Wolf Island 11 nautical miles to the south, Darwin is the top of a giant, mostly underwater, extinct volcano rising more than 3,000 feet from the seafloor. Darwin Island is visited only by divers, and its famous “Darwin Arch” is a popular photograph. Darwin Island is named for Charles Darwin, despite the fact that he never visited the island.

ESPAÑOLA

Area: 23 square miles

Height: 675 feet

Visited by Darwin: No

Percentage of land protected by GNP: 100

Other name: Hood, for Admiral Viscount Samuel Hood (1724–1816)

Española, which was named for Spain, is the oldest and southernmost extant island in Galápagos. It is a classic shield volcano formed by a single caldera in the center of the island. Española is a low, flat, isolated island famous for its brightly colored marine iguanas and, from April to January, its waved albatrosses. The cliffs on the southern coast of Española are almost 300 feet high.

Popular Visitor Sites: Punta Suarez, Gardner Bay

FERNANDINA

Area: 248 square miles

Height: 4,842 feet

Visited by Darwin: No

Percentage of land protected by GNP: 100

Other name: Narborough, for Admiral Sir John Narborough (1640–1688), of the British Navy

Fernandina is named for King Fernando II of Aragon (1452–1516), the King of Spain and husband (and second cousin) of Queen Isabela, who sponsored Columbus’ voyage to the New World. Fernandina is the westernmost, youngest (i.e., less than a million years old), and most volcanically active island in Galápagos. On average, Fernandina’s La Cumbre volcano has erupted every 3.5 years for the past 55 years. Fernandina is famous for its vast flows of a‘a lava; large colonies of marine iguanas, penguins, flightless cormorants; and lava cacti. Fernandina is separated from Isabela by the Bolivar Channel.

Popular Visitor Sites: Punta Espinosa

FLOREANA (SANTA MARÍA)

Area: 67 square miles

Height: 2,100 feet

Visited by Darwin: Yes

Percentage of land protected by GNP: 98.3

Other name: Charles, for King Charles II of England

Santa María, the official name of this island, honors one of Columbus’ boats. The island’s common name, Floreana (originally spelled “Floriana”), honors Juan José Flores, the first president of Ecuador, during whose administration Galápagos was annexed. Floreana, the southernmost island of Galápagos, was the first island colonized (in 1832) in Galápagos, and was the archipelago’s first capital and penal colony. Because of its long-standing habitation, Floreana houses many introduced species; it has also lost more endemic species than any other island in Galápagos. Floreana is famous for its many scandals, disappearances, and unexplained deaths.

Popular Visitor Sites: Post Office Bay, Punta Cormoránt, Asilo de la Paz, Devil’s Crown, Puerto Velasco Ibarra, Cerro Pajas, Cerro Alieri, Champion Island, Mirador de la Baronesa, La Loberia

GENOVESA

Area: 5.4 square miles

Height: 245 feet

Visited by Darwin: No

Percentage of land protected by GNP: 100

Other name: Tower

Genovesa is named for Genoa, Italy, the supposed birthplace of Columbus. This island in northeastern Galápagos is a low-lying shield volcano of which the southern side has collapsed, thus giving the island its horseshoe shape. The crater formed by the collapsed side is Darwin Bay, a popular anchorage site for the island. Although William Beebe described Genovesa as “dead cinders of the world’s end,” many guides refer to the island as “Bird Island” because of its many diverse birds.

Popular Visitor Sites: Darwin Bay, Prince Philip’s Steps

ISABELA

Area: 1,817 square miles

Height: 5,598 feet

Visited by Darwin: Yes

Percentage of land protected by GNP: 98.9

Other name: Albemarle, for Christopher Monck (1653–1688), the Duke of Albemarle of England and a supporter of pirates

Isabela is named for Queen Isabela of Spain (1441–1504), who helped finance Columbus’ voyage to the New World. This 80-mile-long, seahorse-shaped island was created by the coalescence of six shield volcanoes named (north to south) Ecuador, Wolf, Darwin, Alcedo, Sierra Negra, and Cerro Azul. Except for Ecuador Volcano (whose west side is collapsed), all of these volcanoes remain active. Ecuador and Wolf Volcanoes are on the equator, and Wolf is the highest point in Galápagos. Although Galápagos straddles the equator, Isabela is the only island crossed by the equator. Isabela is the largest island in Galápagos; its area exceeds that of all of the other islands combined.

Popular Visitor Sites: Urbina Bay, Tagus Cove, Sierra Negra, Elizabeth Bay, Punta Vicente Roca, Puerto Villamil, Wetlands, Arnaldo Tupiza Tortoise Breeding and Rearing Center, Wall of Tears, Punta Vicente Roca, Islote Tintoreras, Volcan Sierra Negra, Volcán Alcedo, Roca Redonda

LAS PLAZAS

Area: 0.05 square miles

Height: 82 feet

Visited by Darwin: No

Percentage of land protected by GNP: 100

Other name: None

Las Plazas are named for General Leónides Plaza y Gutiérrez de Caviedes (1865–1932), a former president of Ecuador (1901–1905, 1912–1916). These two small, crescent-shaped islands (facing each other like parentheses) east of Santa Cruz were formed by volcanic uplift. Both islands are flat and slanted, much like a tilted table. North Plaza is closed to the public, but the larger South Plaza is a favorite site because of its spectacular 150-foot-high cliffs. South Plaza houses many land iguanas and is covered by the fleshy ice plant (Sesuvium edmonstonei), which gives the island a reddish color during the dry season (after rain, Sesuvium is green). Near the end of the island’s trail is “The Hospital,” an area where male sea lions recuperating from territorial battles (with other males) gather.

MARCHENA

Area: 50 square miles

Height: 1,125 feet

Visited by Darwin: No

Percentage of land protected by GNP: 100

Other name: Bindloe, probably in honor of Captain Robert Byndloss, a brother-in-law of Admiral Sir Henry Morgan (“King of the Buccaneers”)

Marchena is named for Fray Antonio Marchena, a confidant of Christopher Columbus. The island is a large shield volcano and the largest island in the archipelago to have no Terrestrial Visitor Sites. The southeastern coast of Marchena includes many grottos that house Galápagos fur sea lions. Marchena has no fresh water and has never been inhabited.

NORTH SEYMOUR

Area: 0.7 square miles

Height: 92 feet

Visited by Darwin: No

Percentage of land protected by GNP: 100

Other name: Seymour

North Seymour is named for English nobleman Lord Hugh Seymour (1759–1801), a senior officer in the British Royal Navy. Like nearby Baltra, North Seymour was formed by uplifts of submarine lava just northeast of Santa Cruz. The flat, boulder-strewn island, much of which is toured by a looping trail, is a popular GNP visitor site. Visitors meet sea lions, land iguanas, marine iguanas, and a variety of birds. Given its close proximity to Baltra, North Seymour is where many visitors to Galápagos take their first hike.

PINTA

Area: 23.1 square miles

Height: 2,559 feet

Visited by Darwin: No

Percentage of land protected by GNP: 100

Other name: Abingdon, for James Bertie (1653–1699), First Earl of Abingdon

Pinta was the name of one of Columbus’ ships. The island, which is relatively isolated from the rest of Galápagos, is a steep-sloped, elongate, shield volcano having many young cones and lava flows. Lonesome George (c. 1890–2012), a Galápagos celebrity who is displayed at CDRS on Santa Cruz, was the last tortoise that lived on Pinta and the last member of his species, Chelonoidis abingdonii. Pinta has no Terrestrial Visitor Sites.

PINZÓN

Area: 7.0 square miles

Height: 1,503 feet

Visited by Darwin: No

Percentage of land protected by GNP: 100

Other name: Duncan, for Admiral First Viscount Adam Duncan (1731–1804)

Pinzón honors the brothers Martín and Vicente Pinzón, who were captains of Columbus’ boats Pinta and Niña. Pinzón is near the center of Galápagos and is known for its harsh landscape and abundant Opuntia. During World War II, two airplanes from Baltra crashed on Pinzón; some of their remains still litter the island. Despite its central location, Pinzón has no Terrestrial Visitor Sites.

RÁBIDA

Area: 1.9 square miles

Height: 1,204 feet

Visited by Darwin: No

Percentage of land protected by GNP: 100

Other name: Jervis, for Admiral John Jervis (1735–1823)

Rábida is named for the Convent of Rábida, which cared for Columbus’ son, Diego, when Columbus sailed to the New World. Rábida is a small, dry, steep-sloped island south of Santiago famed for its maroon-colored soil, which results from the high iron content of its lava. Near the landing site is a lagoon that often houses flamingos and white-cheeked pintails. The island’s only Terrestrial Visitor Site includes a trail that showcases the island and its spectacular views. Rábida, which is near the geographic center of Galápagos, consists of several steep, eroded cinder cones, lava flows, and reddish cliffs. Except for a beautiful beach at the island’s landing site, most of Rábida’s coastline is rocky.

SAN CRISTÓBAL

Area: 215 square miles

Area: 2,939 feet

Visited by Darwin: Yes

Percentage of land protected by GNP: 83.9

Other name: Chatham, for William Pitt (1708–1778), the First Earl of Chatham

San Cristóbal honors the patron saint of sailors. The island, which is the easternmost island in Galápagos, consists of three to four fused volcanoes, all of which are extinct. San Cristóbal’s Puerto Baquerizo Moreno is the capital of Galápagos. About 3.7 miles east of Puerto Baquerizo Moreno is El Progreso, the oldest permanent settlement in Galápagos. El Progreso was established in 1869, just 10 years after Darwin published On the Origin of Species.


Casa del Ceiba

One of the few human-made attractions on San Cristóbal is a treehouse named “Casa del Ceiba” in El Progreso. The treehouse, which is perched in a towering kapok (Ceiba pentandra) tree that is more than 27 feet wide and 250 years old, includes beds, a kitchen, and a bathroom. Adventurous visitors can rent the treehouse for overnight stays.




Laguna El Junco

Laguna El Junco is a freshwater lake in the highlands (elevation = 2,300') of San Cristóbal. The lake, which is a collapsed caldera, is the largest accessible source of freshwater in Galápagos, and was where American troops on Baltra got their water during World War II. El Junco is about 980' wide, 13' deep, covers 650,000 ft2, and contains 13,000,000 ft3 of water (that’s enough water to fill 147 Olympic-sized swimming pools). El Junco is named for the endemic Galápagos sedge (Cyperus anderssonii), which grows there (“junco” is Spanish for “reed” or “sedge”). The lake is also the site of a large population of the endemic Miconia, which is threatened there by invasive blackberry.



Popular Visitor Sites: Puerto Baquerizo Moreno, Interpretation Center, El Progreso, Frigatebird Hill, Isla Lobos, Laguna El Junco, Cerro Brujo, Kicker Rock, Punta Pitt, La Loberia, Jacinto Gordillo Tortoise Breeding Center, La Soledad

SANTA CRUZ

Area: 381 square miles

Height: 2,834

Visited by Darwin: No

Percentage of land protected by GNP: 88.2

Other name: Indefatigable, for HMS Indefatigable

“Santa Cruz,” which means “holy cross,” is the second-largest island in Galápagos. Its central location, just across Itabaca Channel from Baltra, has made Santa Cruz the most active and populated island. Santa Cruz’s Puerto Ayora, the largest town in Galápagos, includes the headquarters of CDRS and GNPD. The geographic center of Galápagos is just off the northwest coast of Santa Cruz.

Popular Visitor Sites: Puerto Ayora, Bellavista, Santa Rosa, CDRS, Media Luna, Black Turtle Cove, Tortuga Bay, Las Bachas, Los Gemelos, Lava Tubes, Whale Bay, Las Grietas, Playa de los Perros, Whale Bay, Cerro Crocker, El Garrapatero, Los Túneles, El Chato Tortoise Reserve

SANTA FÉ

Area: 9 square miles

Height: 801 feet

Visited by Darwin: No

Percentage of land protected by GNP: 100

Other name: Barrington, for British Rear Admiral Samuel Barrington (1729–1800)

Santa Fé, which honors a small city in Spain, is a relatively flat island near the center of the archipelago. The island’s trail visits a coastal forest of giant Opuntia (some more than 35 feet tall) and features some of the most scenic views in Galápagos. Santa Fé, which is southeast of Santa Cruz, is famed for its land iguanas.

SANTIAGO (SAN SALVADOR)

Area: 226 square miles

Height: 3,108 feet

Visited by Darwin: Yes

Percentage of land protected by GNP: 100

Other name: James, for King Charles II’s brother, King James II

San Salvador, the island’s official name, honors the first island that Columbus discovered in the Caribbean. The island’s common name, Santiago, was used to denote Saint James the Great, the brother of John the Apostle. Santiago is a large, barren, volcanic island northwest of Santa Cruz. It was inhabited (at Puerto Egas) by small groups of salt miners in 1886 and 1924–1930, but those companies failed, after which the island was uninhabited. A popular hike is along the vast lava flow at Sulivan Bay. Today, no one lives on Santiago, but visiting crews of boats sometimes enjoy soccer games on the field near the Puerto Egas landing site.

Popular Visitor Sites: Sombrero Chino, James Bay-Puerto Egas, Sulivan Bay, Volcán Sugar Loaf, Buccaneer Cove, Playa Espumilla

WOLF

Area: 0.5 square miles

Height: 928 feet

Visited by Darwin: No

Percentage of land protected by GNP: 100

Other name: Wenman, for Philip, Third Viscount Wenman

Wolf honors geologist Theodor Wolf (1841–1924) and, with Darwin Island, forms the northwestern corner of Galápagos. Wolf is the remains of the tip of an underwater volcano that rises more than 3,000 feet above the seafloor. Wolf Island is a classic seabird island; you’ll see thousands of frigates, boobies, and other birds along its plateaus. Neither Wolf nor Darwin has a Terrestrial Visitor Site; if you visit either of these islands, you are there to scuba dive. Diving here is among the best in the world.


 

Appendix 2: Darwin Aboard the Beagle

Although the Beagle made three major voyages, its second voyage (from 1831 to 1836) remains the most famous. Indeed, this voyage, on which Captain Robert FitzRoy took young Charles Darwin around the world, is among the most famous voyages of any boat because of its retrospective role in the formulation of Darwin’s theory of evolution by natural selection. The book that announced the theory, Darwin’s On the Origin of Species (1859), made clear the importance of the Beagle’s voyage in its first sentence: “When on board H.M.S. ‘Beagle,’ as naturalist, I was much struck with certain facts.…”

Darwin’s involvement with the Beagle began on August 29, 1831, when he returned home from a hike in North Wales with Cambridge geologist Adam Sedgwick to find invitations awaiting him from Rev. John Henslow and George Peacock to join the Beagle’s upcoming voyage. Darwin’s father and sisters opposed the offer, but Charles’ uncle Josiah Wedgwood II wrote a letter to Darwin’s father—claiming the “pursuit of natural history although certainly not professional, [was] very suitable for a clergyman”—that changed their minds (Browne, 1995; Moorehead, 1969). A variety of problems then delayed the Beagle’s launch. By December 3, 1831, the 22-year-old Darwin had moved onto the boat and was sleeping in the boat’s chartroom, which was one deck above FitzRoy’s quarters. Later that month, the Beagle was ready to sail.

Darwin carried aboard the Beagle a variety of books and instruments, including a microscope, two compasses, two pistols, a rifle, a telescope, a geological hammer, three barometers, and a coin purse given him by Fanny Owens, his girlfriend. FitzRoy was impressed with Darwin, describing him as “a very sensible hard-working man, and a very pleasant mess-mate. I never saw a ‘shore-going fellow’ come into the ways of a ship so soon and so thoroughly as Darwin” (Nichols, 2003). Although he was promised “no wine and the plainest of dinners,” Darwin was happy with his captain, noting early in the voyage that “I would sooner go with the Captain [FitzRoy] with 10 men than with anybody else with 20” (Nichols, 2003).

Here are the major events of the Beagle’s famous second voyage:
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	December 27

	HMS Beagle leaves Plymouth Sound, England, a date that Darwin later referred to as “my real birthday.” The Beagle’s crew included all of the officers, and two-thirds of the crew, from the Beagle’s first expedition. When the Beagle returned to England five years later, the crew had 12 fewer people.




	December 27

	FitzRoy has the four crewmen whose conduct delayed the Beagle’s launch flogged on the ship’s deck.




	1832

	



	January 6

	At Tenerife (one of the seven Canary Islands), the Beagle’s first scheduled stop, the crew cannot go ashore because of an outbreak of cholera in England. Rather than wait for the 12-day quarantine to expire, FitzRoy left. Darwin collected plankton and wondered why “so much beauty should be apparently created for such little purpose” (Keynes, 2001).




	January 16

	The Beagle makes its first landfall at St. Jago (today’s Santiago), the largest island of Cape Verde. This was the first time Darwin had seen a volcanic island. Darwin was overjoyed, noting, “It has been for me a glorious day, like giving to a blind man eyes” (Keynes, 2001). The Beagle stayed here for 23 days.




	February 16

	The Beagle spends a day surveying St. Paul’s Rocks, a shipping hazard between Brazil and the western coast of Africa. The Beagle then crossed the equator and sailed into the Southern Hemisphere.




	February 28

	When the Beagle reaches Bahia, Brazil, to gather water and rate its chronometers, Darwin begins collecting specimens to ship home. He also explores tropical rain forests. (The Beagle returned to Bahia August 1–6, 1836.) The Beagle would stay in South American waters for the next 3.5 years, during which time Darwin witnessed and was disgusted by slavery. At one point, after he argued about slavery with FitzRoy (who believed it to be a necessary evil), FitzRoy banned Darwin from his dining table. (FitzRoy later apologized and resumed eating with Darwin.) FitzRoy’s survey of this area showed that Bahia was four miles from where contemporary French maps had placed it.




	April 5–June 25

	During a stopover at Rio de Janeiro, Darwin lives ashore with Beagle artist Augustus Earle and Midshipman King. Darwin joins a party of seven (including English merchant Patrick Lennon) and hikes for 18 days (and more than 150 miles) while exploring Corcovado Mountain and collecting frogs and insects. (Today, Corcovado is famous for the 125-foot-high statue of Jesus atop its peak.) Near this time, the Beagle’s physician Robert McCormick resigned and returned to England aboard HMS Tyne. (In his autobiography, McCormick does not mention Darwin, FitzRoy, or Beagle.) While in Brazil, Darwin learned that his former girlfriend, Fanny Owen, had married politician Robert Biddulph.




	July 26

	Montevideo




	August

	Darwin hikes from the Rio Negro across the Pampas of Argentina to Buenos Aires, during which time he sees armadillos, rhea, caracara, and zorillo, a type of skunk. Using crates built by the Beagle’s carpenter (Jonathan May), Darwin ships his first specimens home to his mentor John Henslow aboard other boats of the Royal Navy. Darwin sent other crates of specimens every few months (e.g., he sent his next group on November 24, and more on July 18 and November 12 of the following year).




	September

	Near Bahia Blanca, about 400 miles south of Buenos Aires, as FitzRoy begins surveying the unmapped coastline, Darwin finds fossilized skeletons of an extinct hoofed mammal (Toxodon) and an extinct giant sloth (Megatherium). (Fossils collected near here were presented to the Cambridge Philosophical Society on November 16, 1835.) For Darwin, the important thing about these and many other extinct creatures he discovered was that they resembled their counterparts alive today and that “this wonderful relationship in the same continent between the dead and the living will, I do not doubt, hereafter throw more light on the appearance of organic beings on earth and their disappearance from it” (Keynes, 2001). Darwin, however, grew tired of the area, admitting that the discovery of “a live Megatherium would hardly support my patience” (Keynes, 2001). Darwin continued to gather specimens, causing FitzRoy to wonder why Darwin was bringing so many specimens onto the Beagle.




	October–November

	Montevideo and Buenos Aires




	December

	At Patagonia and Tierra del Fuego, Argentina, the adventuresome Darwin writes, “I long to set foot where no man has trod before” (Keynes, 2001).




	1833

	



	January–February

	Tierra del Fuego, Argentina. While south of the Strait of Magellan, Darwin sees the Beagle Channel, which was named in honor of the Beagle during the ship’s first voyage. FitzRoy named Darwin Sound and Darwin Mount in Tierra del Fuego after Darwin.




	March 1–April 6

	At East Falkland Island, Darwin sees geese and penguins, noting that South American birds “use their wings for other purposes besides flight; the penguin as fins, the steamer as paddles, and the ostrich as sails” (Keynes, 2001). Darwin also noted that “We have never before stayed so long at a place & with so little for the journal” (Keynes, 2001). The Beagle returned to the Falkland Islands in March 1834.




	April 28–July 3

	Darwin travels inland with cowboys at Maldonado, collecting a variety of birds, snakes, and fossils. (He often paid local people to find birds and animals for him.) During this time, Darwin—using money provided by his father—hired crewman Syms Covington to be his personal servant for £30–60 per year. (He had earlier been assisted by Harry Fuller, one of the Beagle’s “boys,” but he later realized that he needed a full-time assistant.) Darwin admitted that Covington was “an odd sort of person” and “I do not very much like him,” but knew that he “was very well adapted to all my purposes” (Keynes, 2001). Darwin spent several weeks training Covington to shoot, preserve, and stuff animals.




	August–October

	After landing at Rio Negro, Argentina, Darwin makes a dangerous overland trip to Bahia Blanca and Buenos Aires, and then from Santa Fe to Montevideo.




	December

	Along the coast of Patagonia. Darwin notes that in the past four months, he had slept only one night on the Beagle.




	1834

	



	January

	Strait of Magellan. The Beagle would return here in May–June 1834.




	January–April

	Darwin again visits rainy, cloudy, and windy Tierra del Fuego and East Falkland Island, and then sails around Cape Horn into the Pacific. Darwin learned that Falkland Island foxes (Dusicyon australis) on East Falkland Island had different colors and sizes than those on West Falkland Island. By 1876, the foxes—which were hunted for their fur and unafraid of humans—were extinct.




	February 12

	To commemorate Darwin’s 25th birthday, FitzRoy names the highest mountain in the area Mount Darwin.




	April–May

	While the Beagle is being repaired, FitzRoy leads an inland expedition into Argentina’s Rio Santa Cruz Valley. Here, Darwin suggests that the valley’s walls had been slowly rising above sea level. While docked, Beagle artist Conrad Martens painted a watercolor of the ship that later became famous.




	June

	The Beagle sails through the Strait of Magellan, after which it visits Cape Horn and the west coast of South America.




	June–November

	The Beagle sails to San Carlos, the capital of Chiloé, and the Chonos archipelago of southern Chile. Near Valparaiso, Chile, Darwin explores the Andes. In August, he climbs Bell Mountain, where he adores “the wonderful force which has upheaved these mountains, and even more so the countless ages which it must have required” (Keynes, 2001). While Darwin is gone, FitzRoy has a nervous breakdown and resigns command of the Beagle. Before Darwin returns, however, FitzRoy withdraws his resignation. Darwin was sick all of October, during which time he often worried about FitzRoy’s mental stability. The Beagle would return to Valparaiso March 11–27, 1835.




	1835

	



	January

	Darwin and his shipmates watch a volcano at Osorno (Chile) erupt. When Darwin learns that other volcanos in the region had erupted on the same day, he wonders whether the events are due to some underground connection.




	February 20

	At Valdivia, Darwin is shaken by “the most severe earthquake … the most remarkable effect of [which] was the permanent elevation of the land … two or three feet” (Keynes, 2001). A subsequent tsunami damages Concepción. Darwin considers this earthquake to be direct evidence of Lyell’s ideas; it also helps explain the shells that Darwin had found earlier more than 1,200 feet above Valparaiso. When the Beagle returned to Valparaiso from its second visit to Concepcion, FitzRoy learned that he had been promoted from lieutenant to full captain.




	March–April

	Darwin again explores the Andes where, as he crosses the Uspallata Range, he finds fossilized stumps of almost 50 Araucaria trees at an elevation of 7,000 feet. As he noted, “It required little geological practice to interpret the marvelous story.… I saw the spot where clusters of fine trees had once waved their branches on the shores of the Atlantic, when that ocean (now driven back 700 miles) approached the base of the Andes” (Keynes, 2001).




	July 19

	In Lima, the Beagle begins gathering water and supplies before sailing northwest into the Pacific.




	August 12

	Darwin writes to his sisters that he has been sick, but is determined to finish the expedition. His sisters responded that they were worried and feared that continuing the expedition would permanently damage his health.




	September 7

	The Beagle leaves mainland South America. In a letter to his sister Caroline, the homesick Darwin admits that he is “very anxious for the Galapagos Islands,—I think both the Geology and Zoology cannot fail to be very interesting,” but then adds that “nothing will be very well worth seeing, during the remainder of this voyage, excepting the last & glorious view of the shores of England” (Keynes, 2001). In a letter to Henslow, he admits that he is looking forward to seeing Galápagos because he will get to see an active volcano and he will be closer to home.




	September 15

	Three years and nine months after leaving England, the Beagle reaches Galápagos. The first landform to be sighted is Mount Pitt, a hill on the northeast end of Chatham (today’s San Cristóbal) Island. Darwin is tired and homesick.




	October 20

	The Beagle leaves Galápagos and sails for 25 days before reaching Tahiti, where it stays for 10 days. During this time, Darwin and Fitzroy published a letter supporting the missionary work being done here and in New Zealand. The often-seasick Darwin complains that he hates every wave of the ocean.




	November 15

	After using trade winds to cover 150–160 miles per day, the Beagle arrives in Tahiti. Eleven days later, the ship sails for New Zealand.




	December 21

	The Beagle arrives at Bay of Islands, New Zealand, for a nine-day visit. Darwin travels inland. Here, he learns of the moa, an extinct, large, flightless bird.




	1836

	



	January 12–30

	After arriving ahead of schedule at Sydney Cove, Australia, Darwin travels 130 miles inland and sees a variety of strange animals. He wonders if the platypus had been created in a separate event than other animals: “An unbeliever in everything beyond his own reason might exclaim, ‘Surely two distinct Creators must have been [at] work …’ ” (Keynes, 2001). Darwin was anxious to get home, noting “Oh the degree to which I long to be once again living quietly, with not one single novel object near me. No one can imagine it, till he has been whirled round the world, during 5 long years, in a ten Gun Brig” (Keynes, 2001). The Beagle left Sydney (before letters from England could arrive) and sailed for Tasmania (then called Van Diemen’s Land).




	February 15–17

	At Hobart Town, Tasmania, Darwin studies geology.




	February 25

	From Australia, Darwin writes to his cousin, William Darwin Fox, that “I hate every wave of the ocean, with a fervor, which you, who have only seen the green waters of the shore, can never understand.”




	March 6

	The Beagle docks for eight days at Albany, Western Australia, about 250 miles southeast of Perth. Darwin took a few hikes, but was often bored.




	April 1–12

	In the Keeling (i.e., Cocos) Islands, Darwin is fascinated by coral reefs and notes the islands’ boobies, terns, and coconut-eating crabs. Darwin concluded that the islands were once part of a large submerged coral reef.




	April 24–May 9

	The Beagle visits Mauritius, a volcanic island in the Indian Ocean.




	May 31–June 15

	At Simon’s Bay near Cape Town, South Africa, Darwin meets Sir John Herschel, who had been living there since 1833 and was in charge of the Royal Observatory. Darwin and Herschel discuss a variety of topics, including the origin of new species (including humans). When Darwin died in 1882, he was buried in Westminster Abbey beside Herschel, who dismissed natural selection as “the law of higgledy-piggledy.”




	June 29

	The Beagle crosses the Tropic of Capricorn.




	July 8–14

	The Beagle arrives at St. Helena Island, where Darwin focuses on the island’s geology. Eleven days later, the Beagle reached Ascencion Island, which was inhabited by British sailors and a few ex-slaves from Africa.




	August 1

	Worried that he may have taken some inaccurate chronological measurements, FitzRoy returns the Beagle to Bahia and Pernambuco, Brazil. Five days later, with the new measurements done, the Beagle heads for home.




	August 21

	The Beagle again crosses the equator and, a month later, reaches the Azores.




	October 2

	The Beagle arrives at Falmouth, Cornwall, England. The next day, Darwin writes that “I reached home late last night. My head is quite confused with so much delight” (Keynes, 2001). During the Beagle’s voyage, Darwin spent 18 months at sea.




	October 5

	Darwin’s adventure ends when he gets home aboard a carriage to Shrewsbury. He arrives late at night and, to avoid waking his family, stays at a local inn. He greets his family the next morning just before breakfast.






The Beagle sailed on to Plymouth, Portsmouth, and Deal before making its last chronometric measurements on October 28 (there was a discrepancy of only 33 seconds from the expected time). On November 7, the Beagle docked at Woolwich and, 10 days later (and five years and five months after it was commissioned in 1831), was paid off. In a letter to his sister, FitzRoy concluded, “Our voyage has been more successful than I had the right to anticipate” (Nichols, 2003).

During the Beagle’s famous voyage, Darwin spent more than three years on land, and the boat spent 74% of its time (i.e., 43 of 58 months) around South America. At the end of the voyage, Darwin had spent almost one-fifth of his life on the Beagle, and his father had spent over £1,500 paying for his son’s adventure.

See also: Part II: Darwin, Charles Robert; FitzRoy, Robert; HMS Beagle
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Glossary

a‘a lava

Rough, black lava formed by magma gas escaping cooling lava. In Galápagos, a‘a lava is far more abundant than pahoehoe lava, but it is relatively rare at GNP Visitor Sites. A‘a lava, which is more difficult to walk on than pahoehoe lava, is common in the western islands of Galápagos.

adaptation

An inherited trait that improves an organism’s chances of survival and reproduction

adaptive radiation

Development of different forms from an originally homogeneous group of organisms as they fill different ecological niches; the diversification of species into separate forms that each adapt to occupy a specific environmental niche. In Galápagos, finches and Scalesia are excellent examples of adaptive radiation.

archipelago

A large group of islands; Galápagos is an archipelago, as is Hawai‘i

basalt

A dense, dark grey, fine-grained, igneous rock made primarily of plagioclase feldspar and pyroxene. Basalt is the most common type of solidified lava. The Galápagos Islands are formed almost entirely from basalt.

biogeography

Study of the geographic distribution of organisms and the changes in those distributions over time.

buccaneer

A pirate who raided ships along the Spanish coasts of America during the 17th and 18th centuries. Many buccaneers were licensed by the king or queen of England, thereby forming an unofficial British navy.

caldera

A large, bowl-like volcanic depression that forms when the magma under a volcano’s summit cools and contracts, causing the peak to collapse, thereby creating a void into which the caldera floor sinks. One of the largest calderas in the world is on Isabela’s Sierra Negra.

carapace

The shell of a tortoise or turtle

cerro

Spanish word for “hill.” In Galápagos, cerros are often eroded volcanic cones (e.g., Cerro Crocker on Santa Cruz).

cinder cone

Cones formed by explosive eruptions of gas in magma. Liquid lava thrown into the air rains down on the vent, forming a cone-shaped hill around the vent. In Galápagos, cinder cones (also called parasitic cones) are usually further inland than tuff cones.

common ancestor

The most recent ancestral form or species from which two species evolved

continental drift

Movement of continents and other tectonic plates in geologic time over Earth’s surface

Darwin’s finches

The finches of Galápagos (plus one species on Cocos Island), each species of which is adapted to exploit a different food source. Darwin’s finches are the ancestors of finch-like, seed-eating tanagers (possibly the grassquit, Tiarus obscura) that arrived from the mainland of South America 2–3 million years ago. Darwin’s finches vary from grosbeak-like birds weighing up to 35 grams, to warbler-like birds weighing only 8 grams. The term “Darwin’s finches” was first proposed by Percy Lowe in 1936, and made famous by David Lack’s book Darwin’s Finches in 1947. While in Galápagos, Darwin paid little attention to the birds that now bear his name.

descent with modification

The phrase used by Charles Darwin to refer to the process by which natural selection favors some variations, resulting in their becoming more common in the next generation. “Descent with modification” was Darwin’s term for evolution.

El Niño

The occurrence of prolonged warmer surface waters (usually 3–5oC above average) in the Pacific Ocean and associated heavy rains. In Galápagos, an El Niño produces increased rainfall and damages populations of marine animals such as sea lions and penguins. Also see El Niño Southern Oscillation. Compare with La Niña.

El Niño Southern Oscillation (ENSO)

A warming of surface waters in the equatorial eastern Pacific that occurs every three to eight years when the warm, nutrient-poor waters of the Panama Current flow farther south than usual. ENSO is a more general term than El Niño that links the increased temperatures of surface waters to oscillations in atmospheric pressure across the Pacific.

endemic

A species with a restricted range and which does not live anywhere else. In Galápagos, about 30% of the plants, 80% of the land birds, and 97% of the reptiles are endemic. Marine iguanas (Amblyrhynchus cristatus) and flightless cormorants (Phalacrocorax harrisi) are examples of organisms endemic to Galápagos,

ENSO

See El Niño Southern Oscillation

equator

An imaginary circle around the center of the Earth that is equally distant from both poles, dividing the planet into northern and southern hemispheres. The equator constitutes the parallel of latitude 0o.

evolution

Change in the genetic makeup of a population over time. Evolution occurs over successive generations, not in the lifetimes of individual organisms. Charles Darwin referred to evolution as “descent with modification.”

extinct

No longer existing or living

extinction

The disappearance of a breeding population

feral

A domesticated animal that has returned to the wild; a domesticated animal “gone wild.” Feral animals such as pigs and goats have radically changed the landscapes and populations of several other animals in Galápagos.

fumaroles

Volcanic vents (“steam valves”) that emit hot, volatile gases (e.g., hydrochloric acid, ammonium chloride, sulfur dioxide). In Galápagos, Volcán Alcedo and Volcán Sierra Negra have visible fumaroles.

garúa

The mist and fog often present at higher elevations during the dry season (i.e., July to December) in Galápagos

hornito

A small cone (usually less than 2 feet high) formed in lava by escaping gas. Hornitos, which are often colored by their minerals, usually occur on pahoehoe lava.

hotspot

An upwelling of molten rock within Earth’s mantle that creates volcanic activity. The Galápagos Islands were formed by the Galápagos hotspot, which is now beneath Fernandina Island. Hotspots are also referred to as “mantle plumes.”

introduced species

A species brought to Galápagos by humans, either accidentally or intentionally; on average, less than 5% of introduced species have become invasive species. In Galápagos, onion is an introduced species.

invasive species

An introduced species that damages biodiversity, agriculture, or human health. In Galápagos, blackberry, pigs, and goats are invasive species.

Jessica

Oil tanker that ran aground on January 16, 2001, in Wreck Bay at San Cristóbal. The resulting spill of fuel and subsequent environmental damage highlighted the risks associated with importing fuel to meet the needs of the archipelago’s burgeoning population and visitors.

La Niña

A cooling of surface waters in the equatorial eastern Pacific that is associated with little or no rain and low surface pressures in the western Pacific. Compare with El Niño.

lava tube

A tube that forms when crust forms on flowing lava, thus insulating the hot core. When the flow of lava stops, a tube is left behind. In Galápagos, some lava tubes extend several thousand yards.

magma

Molten, underground volcanic material. Cooling magma forms lava and other igneous rock.

mantle plume

See hotspot

native species

A species that arrives and establishes itself naturally in a particular area. Native species in Galápagos live in the archipelago and elsewhere, but got to Galápagos by natural means. In Galápagos, the waved albatross (Phoebastria irrorata) is a native species.

natural selection

An evolutionary mechanism that produces differences in survival and reproduction among organisms with different heritable traits. Natural selection is the mechanism for adaptive evolutionary change proposed by Charles Darwin in On the Origin of Species (1859). Natural selection produces evolution only if the selected trait is heritable.

olivine

A translucent, volcanic, olive-green silicate that is rich in iron and magnesium. In Galápagos, large amounts of olivine are found at Punta Cormoránt (Floreana), Punta Pitt (San Cristóbal), and Whale Bay (Santa Cruz).

orchil

A group of lichens (e.g., Roccella) from which can be extracted purple dyes. Early settlements of Galápagos harvested and sold orchils.

pahoehoe lava

A type of smooth or ropelike lava formed from magma containing relatively little gas. In Galápagos, pahoehoe lava is common on Santiago and on Fernandina at Punta Espinosa.

parasitic cone

A volcanic cone that forms along the flank of a larger cone. Parasitic cones are abundant on the slopes of Fernandina’s Volcán La Cumbre.

pit crater

Crater formed when the roof of a large underground lava tube or magma chamber collapses. In Galápagos, Los Gemelos on Santa Cruz are pit craters.

plate tectonics

The theory that Earth’s crust consists of movable plates that can join or separate over geologic time. The movements of plates explains continental drift, earthquakes, volcanoes, mountain building, and some aspects of biogeography. Although most earthquakes and volcanic eruptions occur near boundaries of tectonic plates, the Galápagos Islands (and Hawai‘i) were formed by hotspots far from the nearest plate boundary.

pumice

Porous, lightweight, volcanic rock formed when frothy, gas-rich lava solidifies rapidly. In Galápagos, pumice is abundant on Isabela’s Volcán Alcedo. However, because it floats, pumice often washes ashore on other islands, especially after the rainy season.

seafloor spreading

The process by which new seafloor is created, thereby pushing two tectonic plates apart. Seafloor spreading usually occurs along a mid-oceanic ridge, such as at the Galápagos Spreading Center.

seamount

A mountain that rises from the ocean floor but does not reach the water’s surface. Because they are volcanic in origin, seamounts are often near mid-oceanic ridges and mantle plumes. Seamounts are abundant between present-day Galápagos and South America.

shield volcano

A volcano shaped like a shield because of its broad, gently sloping sides formed by slow, repeated flows of lava. Española and Fernandina are typical shield volcanoes in Galápagos.

subduction

The process by which two tectonic plates collide and one is forced beneath the other. The subduction of the eastward-moving Nazca Plate beneath South America has built the Andes.

taxa

Taxonomic groups that constitute the ranks of classification, such as family, genus, and species

trait

A genetically determined characteristic

tuff cone

A cone of compacted volcanic ash formed when water enters an erupting volcanic fissure, thereby creating a steam explosion that sends pulverized dust high into the atmosphere. The subsequent consolidation of this ash forms a tuff cone. Tuff cones always occur near the coast. Charles Darwin was the first geologist to realize that tuff cones are created by underwater mixtures of seawater and rising magma, which produce aerial explosions that fall back to earth as muddy rain. Examples of tuff cones in Galápagos include Bartolomé’s Pinnacle Rock and Santiago’s Cerro Cowan.

uplift

A landmass created by lava flowing through an underground fault, thereby lifting the overlying land above sea level. In Galápagos, uplifted islands (e.g., Baltra, North Seymour, and Las Playas) have been rising for more than a million years.

windward

The direction upwind from the point of reference. In Galápagos, the windward (i.e., southeastern) sides of high islands such as Santa Cruz receive more moisture than the leeward (i.e., northwestern) sides.
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Galapagos Climate

Average High Average Low Rainfall Clear Sky
Month Temperature (°F) Temperature (°F) (in) (hr dY)
January 86 71 118 5.3
February 86 75 46 7.5
March 88 75 39 6.4
April 88 75 28 7.5
May 78 71 2 5.1
June 78 70 3 44
July 78 66 2 2.8
August 78 66 2 33
September 78 66 2 2.9
October 81 68 2 3.8
November 82 69 3 35
December 84 72 3 4.0
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Invasive Plants 1n Galapagos

Common First Record Rate of Spread
Species Name In GNP (ftyr?) How Dispersed
Cedrela Cedar 1986 387 Wind
Cinchona Quinine 1966 128 Wind
Pennisetum Elephant Pre-1974 8 Vegetatively
grass
Psidium Guava 1984 338 Birds, tortoises,
mammals
Rubus Blackberry 1990 217 Birds, tortoises
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Free-Range Chickens 1n Galapagos

Density on Density on
No. of Chickens agricultural entire island,
free-range per 100 land, chickens chickens per
Island chickens inhabitants per square miles 10 square miles
Santa Cruz 10,340 57 37 36
San Cristébal 7,286 86 45 45
[sabela 3,973 147 38 3
Floreana 581 387 88 12
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