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 ACCLAIM FOR LOCUST

“Clearly, this entomologist has a flair for the dramatic. No surprise, then, that he opens ‘Locust’ with a cinematic account worthy of Cecil B. DeMille . . . While the case of the missing locust reads as a competently written whodunit, Lockwood increases his book’s worth by widening his perspective. . . . It is a scientist’s modus operandi to seek knowledge in the particular, but it is a writer’s mandate to make the particular universal: Lockwood succeeds on both accounts.”

—San Francisco Chronicle

 

“If you enjoy scientific detection, this is a book for you.”

—Buffalo News

 

“There’s no dearth of eye-opening facts in this mostly fascinating . . . story of scientific sleuthing. . . . This is a compelling work of popular science and ecological conjecture, buttressed smartly by an observant cultural, political, agricultural and economic history of 19th-century frontier America.”

—Publishers Weekly

 

“In spite of the complexity of his subject, Lockwood relates his story with simplicity and humor. Readers with an interest in science and history—particularly that of the frontier—will enjoy this well-told entomological mystery.”

—BookPage

 

“Lockwood has produced an energetic, informative history of the Rocky Mountain locust.”

—Washington Post

 

“I don’t remember how long it’s been since I concentrated so hard to finish a book that captured my imagination so much and left me enlightened. . . . His erudition, his passion, his insightful reasoning make this book delicious.”

—Jackson Hole News

 

“In prose as bright as a song, entomologist Lockwood relates the brief but devastating 19th-century reign of the Rocky Mountain locust, his research into its mysterious disappearance, and its impact on American history and science.”

—Kirkus Reviews 

“Lockwood details a dramatic reversal in this bug’s life, from sun-obscuring, crop-destroying swarms that earned it congressional recognition in 1876 as ‘the single greatest impediment to the settlement of the country’ to virtual extinction in 1902.”

—US News & World Report

 

“This beautifully written book tells three stories: That of the American agricultural frontier and locust plagues; the growth of economic entomology and our understanding of the locust; and the riddle of the sudden extinction of a massively abundant species.”

—Conservation In Practice

 

“Washingtonians now in the throes of cicada mania might eagerly seize upon Jeffrey A. Lockwood’s Locust . . . as a timely piece of popular science writing.”

—The Washington Post Book World

 

“Lockwood deserves credit not only for his scientific acumen but for being a first-rate writer of natural history . . . he has brought the Rocky Mountain locust to life, thankfully only on the pages of this lucid and eminently entertaining book.”

—Natural History

 

“Locusts! The very name provokes a primeval shudder, bringing with it a terror of pestilence, famine and mass starvation that reverberates right back to the Old Testament, Moses and the sixth plague of Egypt. . . . But it happens, as an intriguing and often terrifying new book by American entomologist Jeffrey A. Lockwood relates.”

—London Daily Mail

 

“[Locust] is a horror story, history, mystery and ecological polemic, and it is fascinating. Jeffrey A. Lockwood is undoubtedly a first-rate entomologist. . . . He is unquestionably a first-rate writer. . . . Lockwood is a member of that unusual clan of scientists, mostly physicists, who grasp a much bigger picture than the one they are in search of at the experimental level. He ventures into the philosophic and the book is made better for it, not that he did not have a great story to start with.”

—Southwest Book Views

 

“This tale of a unique case of extinction of an insect pest that threatened settlement of the Great Plains is written in an entertaining and often humorous style. It should be of wide interest not only to biologists but also to Western historians and the general reading public.”

—BioScience
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To  THEODORE J. COHN, ROBERT E. P FA D T, and  DAVID C. F. RENTZ  a modern entomological triumvirate exemplifying traditional scientific virtues —and comprising the finest scholars, gentlemen, and orthopterists that it has been my true pleasure and good fortune to have known






Nothing tends so much to the corruption of science than to suffer it to stagnate; these waters must be troubled, before they can exert their virtues.

FROM EDMUND BURKE,  ON THE SUBLIME AND BEAUTIFUL






 ACKNOWLEDGMENTS

This book represents my own synthetic efforts, but the support, work, and ideas of many people made the project possible. I would like to thank my friends and associates at the University of Wyoming who lent their energy and expertise to the making of this book. Scott Schell, Spencer Schell, and Doug Smith provided valuable research on a spectacular range of historical, political, and biological matters. Alexandre Latchininsky was an invaluable source of insights on the biology and ecology of locusts and the life of Sir Boris Uvarov. Untangling elements of taxonomic rules and their arcane exceptions was made possible through discussions with Scott Shaw. Tom Parish provided key meteorological information allowing me to make sense of “Albert’s Swarm.” Tom Foulke offered valuable insights as to methods for converting nineteenth-century locust damage estimates into modern terms.

I must also extend my sincere gratitude to a wide range of colleagues from other institutions. Peter Adler of Clemson University generously tracked down information on M. P. Somes. The Nebraska State Historical Society’s Ann Billsbach and the Lincoln (Nebraska) City Libraries’ Robert Boyce provided original source material regarding the life of Samuel Aughey, which augmented the biography written by the University of Nebraska State Museum’s Margaret R. Bollick. Bill Chapco of the University of Regina shared valuable information on the molecular biology of grasshoppers and locusts. Key historical insights on insect biochemistry were provided by Dave Carlson of the USDA’s Agricultural Research Service. Ted Cohn, adjunct  curator at the University of Michigan’s Museum of Zoology, offered important insights into the history of acridology and the nature of the Rocky Mountain locust. Clarence Collison and Barbara Perrigin of Mississippi State University were kind enough to provide historical information on early entomologists. The National Park Service’s historian, Bill Gwaltney, managed to provide details of nineteenth-century characters that were well beyond my research capabilities. Mike Ivie of the Montana State University shared his unique ideas concerning the relationship between the Rocky Mountain locust and the Eskimo curlew. Ian McRae (University of Minnesota) and John Luhman (Minnesota Department of Agriculture) aided my efforts to uncover the course of M. P. Somes’s life. Jon Muller of Southern Illinois University provided particularly intriguing details on the life of Cyrus Thomas. Key taxonomic and biologic insights were generously offered by Dan Otte of the Philadelphia’s Academy of Natural Sciences. Bob Randell of the University of Saskatchewan provided unique insights on Ashley Gurney and other acridological luminaries. Hillary L. Robison (University of Nevada at Reno) generously shared insect remains collected with Jonathan Ratner from Knife Point Glacier. Colorado State University entomologists Jason Schmidt and Boris Kondratieff took time to track down details of early work on grasshoppers at their institution. Carol Sheppard (Washington State University) and Richard Weinzierl (University of Illinois) allowed use of their research findings concerning the Walsh-Klippart debate. Beth Simmons of Metro State College generously shared her research on early expeditions to Rocky Mountain glaciers and early grasshopper infestations in Colorado. Kim Smith of the University of Arkansas provided expertise on ornithology. Charles Warwick and Dwight Divine of the Illinois Natural History Survey provided novel perspectives on the work of Cyrus Thomas.

I should also thank those people who provided some of the impetus and encouragement for me to turn my work with the Rocky Mountain locust into a book-length project. Jay McPherson of Southern Illinois University at Carbondale originally provoked me into writing an article for American Entomologist on the story and meaning of the locust’s demise. This work was adapted for the readers of Orion, Wild  Earth, and High Country News—and the essay received the 2002 John Burroughs Award. From there, Rob Robertson—a literary agent with a gift for authentic collaboration and a profound knowledge of the publishing world—convinced me that there was a book lurking within these shorter pieces. My editor, Amanda Cook, was remarkably creative, attentive, and helpful. Together, Rob and Amanda countered every horror story that authors tell about agents and editors, and I cannot exaggerate my sincere gratitude for their assistance and support. Of course, the project would not have been possible without my department head, Tom Thurow, allowing me the freedom to pursue this dream. And last but not least, I thank my family—Nan, Erin, and Ethan—for valuing my work, reading my early draft, and understanding why this project was important to me. I apologize to anyone whose contribution to this project I may have overlooked.

Finally, I must also thank readers and disciplinary experts in advance for their willingness to pardon my occasional oversights and overreaches. Any project that hopes to integrate science and natural history with elements of politics, sociology, history, and religion is destined to simplify certain aspects of the story and perhaps even introduce blatant, if hopefully forgivable, errors.






 INTRODUCTION




JULY 1875, DODGE COUNTY, NEBRASKA 

It could have been a dust storm rolling in from the west—except the July breeze wasn’t enough to rustle the cornstalks, let alone lift a yellow-brown cloud of soil. In all likelihood, Abram McNeal, like the other settlers in eastern Nebraska, could not fathom what he was seeing on that fateful day. He pulled on the reins of the plough horse, bringing the rig to a stop. The smell of fresh-cut grass perfumed the summer air. Setting the reins over his thigh, he pushed back the brim of his tattered hat and wiped the sweat from his eyes. He could just make out the tops of the cottonwoods along Maple Creek, where John and Arthur Bloomer had staked the first claims in the county just eighteen years before. Not far beyond that, the eerie cloud drew closer, glints of sunlight flickering along its edges. The horse nickered and shook her mane. Abram might not have understood what was coming, but he knew that he had to get back to the homestead.

By the time he could see his wife in the garden, she had stopped weeding and was standing stock-still. Dropping the hand that had been shading her eyes, she gripped the handle of the hoe and her knuckles whitened. She tried to conceal her growing fear from their twin daughters, who were hidden between the rows, filling a basket with green beans and humming a ditty from Sunday school. The county’s first agricultural fair was in another week, and it seemed that everyone in the county—4,200 men, women, and children—would be in Centerville. As the shimmering wave seemed to wash over the hills  on the other side of the Platte River, she scooped up the girls and headed to the house.

As Abram unhitched the horse, the first one hit him in the cheek and clung to his beard. He swiped at the insect, and it leapt to the ground. As it fluttered back into the air, he knew—although he’d never before seen—what formed the cloud that was now filling the horizon. We can readily imagine his growing fear as another ten insects pelted him, then hundreds fell like living hail, driven by papery wings rather than a howling wind. This much we know from newspaper accounts: The sunlight dimmed, and the air took on the thick veil that he associated with the smoke of a prairie fire. The roaring crackle of a million wings sounded like a horrific blaze.

Abram panicked at first, frightened in a way he’d never been by blizzards, fevers, and cougars. These other invaders could be managed by knowledge, planning, and courage. But as the swarm descended, Abram felt as if he was suffocating. Locusts filled the air. They were clinging to him, their spiny legs tangled in his hair. He flailed as the insects worked their way down his shirt collar and up his pant legs. He seemed to be at the tip of a tornado, sucked into a demented whirlwind.

The scream of his daughters broke the grip of his own terror. His wife and the twins hadn’t made it to the house, and now the locusts were crawling into the folds of their dresses. The insects clung like giant burs in his daughters’ silken hair. His wife had set the girls down and buried her face in her hands, paralyzed with fear.

He swept the girls into one arm, wrapping the other around his wife’s shoulders and guiding her to the cabin. At the door, he brushed the horrid insects from their hair and clothing, stomping the locusts that fell at their feet. Shoving his family through the doorway, he started to follow—and then he heard the panicked whinny. The horse, still hitched to the cutting rig, reared up, locusts matted in its mane and chewing on its sweaty hide in search of moisture. Abram slammed the door and headed back into the swarm. The horse bolted, dragging the scythe through the length of the garden and racing alongside the cornfield beyond.

Like a dog that suddenly turns on his antagonist, Abram ran into the garden, grabbing the hoe that his wife had dropped. He swung in  wide, vicious arcs, knocking the locusts from the plants, grinding them into the soil. After long, futile minutes his chest was heaving, his anger spent. He dropped the hoe and plodded back to the house, its walls now seething with a living blanket of locusts.

In the doorway, he crushed one locust after another underfoot, until the ground was slick with their ruptured bodies. Behind him, the garden was in shreds and the limbs of the willow tree by the house nearly bent to the ground under the weight of the insects. Beyond that, the corn was being stripped bare, he could see a dozen rows into the field. His gaze lifted to the horizon—as thousands of insects continued to drop onto the land, millions more streamed overhead. He fell to his knees, the yellowish grease of the crushed locusts staining his overalls. Through the door, he heard his wife sobbing, his daughters whimpering.

We can only partially reconstruct that terrifying afternoon in 1875 because Abram McNeal left no journal telling of his life on the prairie. But we know from the accounts of other settlers that Abram McNeal was surely overwhelmed—and perhaps for the first time in his life he despaired. Every Sunday, the scattered families in the valley made the bone-jarring trek over dirt roads to the Congregational church in Fremont to listen to the Reverend Isaac E. Heaton explain the blessings that came to the faithful. Like so many of his fellow homesteaders, Abram was likely a devout man condemned to watching his farm be consumed by the locust plague—the same terror that God used to punish the pharaoh of Egypt. Like so many of his neighbors in Dodge County that blistering July, Abram McNeal had to wonder what had made the Creator so unfairly curse his children.

Throughout the nineteenth century, swarms of locusts regularly swept across the North American continent, turning noon into dusk, devastating farm communities, and bringing trains to a halt as the crushed bodies of the insects greased the rails. The U.S. Entomological Commission estimated that during the outbreaks of 1874-1877 the Rocky Mountain locust inflicted a staggering $200 million in damage on agriculture west of the Mississippi (this is equivalent to a loss of $116 billion in today’s money, with annual agricultural production in the United States being valued at $217 billion). The commission,  formed by Congress to assess and redress the devastation, was a brilliant and eccentric trio of scientists: Charles Valentine Riley (the Missouri State Entomologist, who would one day become known as the Father of Economic Entomology), Cyrus Thomas (the Illinois State Entomologist, who abandoned his Evangelical Lutheran ministry to pursue science and eventually serve as a director in the Smithsonian Institution), and Alpheus Spring Packard, Jr. (a Harvard-educated zoologist, who founded the American Naturalist and headed the Peabody Academy of Science). Not only did the locust shape the cultural history of the West, but this creature also profoundly affected the lives and work of the most important and influential entomologists in history.

Pioneers and government agencies tried every imaginable method of control. They prayed for deliverance, organized bounty systems, conscripted able-bodied men into “grasshopper armies,” and provided food aid for starving communities. Farmers tried to burn and beat the invaders—or, failing this, they turned to drowning and plowing the eggs or crushing and poisoning the hatching locusts. Elaborate horse-drawn devices were invented to destroy locusts, and the most desperate farmers resorted to using dynamite to blast the egg beds of the insects. This approach surely decimated local pockets of the pest and provided a hearty sense of revenge, but pulverizing thousands of acres with explosives was hardly a viable strategy. And so, as courageous and creative as these methods were, the locusts kept coming.

The swarms continued to pummel America’s heartland into the 1880s, moving and settling with the caprice of tornadoes. Their devastation was like that of a living wildfire, consuming fifty tons of vegetation per day to fuel a typical swarm. Finally, in the 1890s, to the relief of a beleaguered nation, the locust outbreaks subsided. But such remissions had occurred before, only to have the locusts return with a fury. When a small swarm was reported in Manitoba in 1902 people wondered if another period of devastation was at hand. The specter of an outbreak loomed and there were still no reliable methods to defend the land.

Nobody could have guessed that this would be the last swarm of locusts to be seen in North America. Suddenly—and mysteriously—the Rocky Mountain locust had disappeared. For a decade nobody  noticed, as more urgent matters of a world at war occupied the nation. Later, a few state entomologists remarked on the absence of their former nemesis. But soon another ecological and economic crisis captured the attention of the country. The Dust Bowl of the 1930s displaced both soil and people. This disaster was aggravated by horrific outbreaks of grasshoppers—renewing the memories of locust plagues. But the stories would eventually fade in a culture that looked to the future, rather than the past. Nine decades would pass before the Rocky Mountain locust made its next appearance. And this time it would be found in a most remarkable place.




AUGUST 1995, KNIFE POINT GLACIER, WIND RIVER RANGE, WYOMING 

“Goddamn! Jeff, come check this out!” Larry cried, dropping to his knees, the frigid water soaking into his pants. Although swearing was not entirely out of character, such ebullience was unexpected—particularly given how cold and tired he must have been. Two days earlier, Larry had hiked the twenty-three miles to Indian Pass in the Wind River Range of Wyoming. The other members of the scientific team, including me, had ridden two-thirds of the way, until our horses started slipping and stumbling on the steep, wet path, after which we scrambled over the rocky trail on foot.

It was our second day on the glacier, and the previous day had been cruelly disappointing; we had found no evidence of insects in the ice. We had good reason to believe that this expedition was going to pay off: Geologists collecting ice cores from this glacier earlier in the season had heard of our work and told us they’d found what looked like rotting insects. Besides, Larry argued, after years of searching we had finally earned enough karma (his term for suffering of any sort, especially when undeserved) to score the “big one.” The previous night’s dinner of undercooked macaroni with powdered cheese had been punctuated with fewer jibes and jokes than our usual camp meals.

Larry DeBrey had been my first graduate student and had worked as my research associate for the last three years. Before coming to the University of Wyoming, he had operated his own logging company,  worked highway construction, and fought forest fires. Only a few pounds heavier than I, he carried twice the weight of ropes, carabiners, ice screws, and collecting bottles that I hauled. Seeing Larry on his knees was not surprising. He’d suffered from scoliosis—and between childhood surgeries and metal rods he couldn’t bend over very well, which also explained why he preferred hiking to riding a horse. But he was not prone to outbursts of excitement; dry witticisms were his standard fare.

“Come over here. Look, they’re everywhere,” he said, waving his hand toward a boulder incongruously perched in the center of the ice flow. The glacial ice crunched under my crampons as I hurried from the edge of the moraine, where I’d been jotting notes.

“What’s everywhere?” I asked.

Before he could answer, it was my turn to drop to my hands and knees. The surface of the rotting ice was like a frozen cheese grater. In a tiny cavity, soaked in meltwater, lay a crumpled form about an inch and a half long. Its legs were missing, but the bulbous head, powerful thorax, tapered abdomen, and straight wings left no doubt that this was the body of a grasshopper—or a locust. In the intense sunlight that cuts through the thin air of 12,000 feet, the dark remains had melted out of the surrounding ice.

For five years I had waited for this. At other sites we had discovered ancient fragments that could be tentatively ascribed to the Rocky Mountain locust, and we had found intriguing deposits of modern-day grasshoppers. But we had yet to find an intact body of the locust, the definitive evidence that our quest had not been a foolhardy venture. Could these soggy bodies be the bizarre treasure that might prove to be a window into the last days of the Rocky Mountain locust?

Larry’s ruddy face split into a grin at the prospect of having struck entomological gold. He’d stuck with me through August snowstorms, lung-searing climbs, and horrifically bad advice from local guides. Scattered across the surface of the glacier, either in water-soaked pockets or just beneath the ice, were dozens of these mummified insects. The afternoon passed quickly with tedious but hopeful labor, as we gently placed the limp and sodden bodies in numbered vials. That night, as Larry brought water up from the stream and Craig and  Charlie fixed dinner, I laid out a couple dozen of the better-preserved specimens under the harsh, white light of a Coleman lantern. Gently turning the limp bodies onto their sides, I finally found a male. Within seconds of lifting the first body from its watery grave, I knew that it was in the genus Melanoplus, to which the Rocky Mountain locust belonged—but the only way to be certain of the species was to examine the internal genitalia of a male. Dismembering the body would effectively destroy a rare and valuable specimen, but I had to know if we had found what we had been looking for.

I didn’t know what I was going to tell Larry if the specimen wasn’t the Rocky Mountain locust. But then, we’d grown used to disappointment, almost inured to failure. We’d come to love the hunt, the companionship, the quixotic search for buried treasure. I had no doubt that if the species was something other than the locust, Larry would pause from his well-earned meal, nod knowingly, and declare that, by God, tomorrow we’d find the bastards. And if not, then we’d go back to the yellowing reports of the early geologists and the topographic filigree of modern maps. That is, if we could garner endorsements from increasingly dubious colleagues and eke out funding from correspondingly impatient sources. But I’d begun to harbor misgivings of a different sort.

Seeking the physical remains of the once glorious Rocky Mountain locust was both thrilling and saddening. The North American continent had never seen a life form with greater fecundity. Swarms of these insects swept across the prairies, at one time reaching from southern Canada to the Mexican border and from California to Iowa. They were the leitmotif of the Great Plains, as powerful a life force as the great herds of bison. To touch a creature that had shaped the folk-tales, culture, and history of the West would be worth years of frustration. Or so I had believed.

After searching so long and hard, I began to wonder whether it was right to disturb the icy tombs secreted in the Rockies. Even if the glaciers would one day yield the remains of the locust, maybe this most magnificent of species should be allowed to rest in peace amid one of the country’s most spectacular settings. As I began to tease apart the mushy abdomen I didn’t know whether we had finally succeeded.  Finding the tiny, diagnostic structures within the decomposing soft tissues was a slow and delicate process that gave me time to contemplate what I did know. I understood that I had transcended the bounds of science. I was coming to realize that my intention to rob the graves of this long-lost creature imposed a deep obligation, the nature of which I was only beginning to discern.

The extinction of the Rocky Mountain locust is the quintessential ecological mystery of the North American continent—a century-old homicide on a continental scale. How could an animal whose swarms numbered in the tens or hundreds of billions simply vanish within a decade? Coming to terms with this species and its lessons has meant seeking leads among the daily journals and tragic stories of the early settlers, returning to the formative years of American entomology through the lives of its most influential practitioners, and searching for new evidence in icy graves and on musty bookshelves. For fifteen years I worked on this case, sometimes for only a few days at a time, sometimes for months. It is a tale of people, egos, values, and insects colliding to generate a remarkable series of events—along with a few false leads.

A brilliant Russian entomologist, Boris Petrovich Uvarov, laid the foundation for what seemed to be the solution to the locust’s vanishing act. He showed how these insects can transmogrify into incredibly divergent forms between their solitary and migratory phases. Following on his work, Jacobus Faure, a South African specialist, “proved” that the Rocky Mountain locust was still alive in its solitary form, except that his data belied his proof. Soon thereafter, an entomologist from Oklahoma, Charles Brett, made a similar claim with even less evidence, but a peripheral experiment of his provided a critical clue that was overlooked, even derided, for decades.

The bizarre anatomical work by the great American entomologist Theodore Huntington Hubble, on the genitalia of male grasshoppers, provided the definitive method for determining whether the Rocky Mountain locust had truly disappeared. The Smithsonian Institution’s Ashley Gurney used Hubble’s discovery to finally declare that the creature had been a true species—and that it was extinct (a finding that was confirmed half a century later in a Canadian laboratory  through the wonders of molecular genetics). And so, a case that had been closed for decades based on the contention that the victim was still alive, albeit in another form, was reopened—only to be summarily closed. To explain the locust’s extinction, entomologists alluded to a discordant and sometimes contradictory set of large-scale changes in the West.

As an entomologist, I was initially drawn to the mystery of the Rocky Mountain locust’s disappearance as a scientific problem. Although superficially satisfying, the explanations for the extinction were ecologically implausible. When I again reopened the case, my interests were objective and my approach was purely professional. But such scientific mysteries are charged with controversy, and I found myself oddly allying with the case’s most apparently misguided investigator, Charles Brett. Engaging in fiery debates, spending weeks and months looking for evidence in shadowy museums and on vast grasslands, and digging through frozen mud and crumbling maps turns a scientific riddle into a personal quest. Solving the mystery of the Rocky Mountain locust has taught me a great deal about the life of the locust, the history of the West, the ways of science—and myself. In the end, perhaps I simply rediscovered a century-old insight of America’s greatest entomologist, Charles Riley, who came to understand that “in libraries and museums, the entomologist may find the dry bones of knowledge, but only in Nature’s own museum can he clothe those dry bones with beauty and life.”
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 The Third Horseman of the Apocalypse
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FOR MOST OF US, INSECTS ARE MERELY A SOURCE OF annoyance. Our panicked response to the mosquito-borne West Nile virus is the exception that proves the rule. We’ve become so used to insects being a marginal nuisance that when these creatures are transformed into vectors of disease (however mild in most cases), we panic. Compared to the total number of human deaths from West Nile virus in the United States in 2002, ten times more Americans died as a result of talking on their cell phones while driving, and influenza killed more than a hundred times as many people. But in the nineteenth century, insects were more than an inconvenience. During the Civil War, half of the white troops and fourth-fifths of the black soldiers in the Union Army contracted malaria and several thousand died. By the 1870s, the country had suffered the ravages of two of the Four Horsemen of the Apocalypse—war and disease.

Although many of the settlers had evaded the devastation of war, nearly all were agonizingly familiar with disease. Their journeys were shaped by the reality of pathogenic microbes and crippling parasites. Beating the other pioneers to an early start in the spring meant risking exposure to blizzards, but it also meant minimizing exposure to contaminated water that would accumulate as waves of migrants trekked westward later in the year. Encountering the chill of hypothermia was worth avoiding the scourge of cholera. This bean-shaped bacterium with a long whiplike tail was the primary killer on the Oregon Trail. Thousands of graves strung along the route attested to the power of this horrible disease, which killed half of its victims and wiped out entire wagon trains. Infections could take a person from good spirits in the morning to agony by noon and death by evening. Intense stomach pain would be quickly followed by devastating bouts of bacteria-laden diarrhea, draining the wretch of a quart of fluid every hour. Such a loss rapidly dehydrated the exhausted sufferer—and assured the pathogen of finding another victim through the vile trailside conditions. The only hope for a wagon train was to move ahead of the dying pioneers, leaving the blight to fall on the next travelers to come along.

There was another good reason for departing early in the spring, although the settlers were not fully cognizant of this advantage. The sooner a wagon train got under way, the less time the pioneers spent in the filthy conditions at the trail head. Many of the migrants acquired body lice in the crowded riverboats and rundown boarding-houses while heading to, or waiting at, the “jump-off” points for the overland migration. Like six-legged grains of rice, these bloodthirsty insects caused a tormenting itch, but far worse was their ability to transmit disease. An infected person would suddenly come down with a headache, chills, and fever perhaps a week or so into the journey. Soon, a faint, rose-colored rash would spread over the body and the victim would be unable to keep pace with the rest of the party. Lucky patients might be laid on some quilts on the floor of the prairie schooner. The rattling sickbed would aggravate the pain in their muscles and joints, but at least the wagon’s canvas bonnet would keep the sunlight from hurting their eyes. And if they were truly fortunate, in a couple of weeks they’d have recovered enough to walk alongside the wagon. But nearly a third of pioneers who climbed weakly into a  prairie schooner with the raging fever of typhus would not step back down from the wagon alive.

The settlers often hosted other, less lethal but perhaps more loathsome stowaways within their bodies. Abdominal pains were common ailments, and the lucky individuals were only suffering from threadlike pinworms. The less fortunate harbored earthworm-sized parasites in their intestines. These roundworms would cycle through a person’s body every few months. The adult worms laid eggs in their host’s small intestine, and the offspring bored through the bowels and traveled through blood and lymph. This ghastly process would culminate with the worms’ penetrating the lungs, working their way up the bronchial tree, and being reswallowed to continue the cycle. The hideous hitchhikers managed to extract their modest meals from their host’s bowels, leaving the human’s vital organs largely unscathed.

For the settlers who avoided or survived the brutality of war and the ravages of disease, the arrival of locusts brought the frontier to the brink of the Third Horseman of the Apocalypse, famine.

 

Hunger was pervasive in locust-afflicted lands. In addition to devastating crops, gardens, pastures, and orchards, the masses of locusts inevitably contaminated surface waters that the settlers and their livestock required. Farmers in Utah reported skimming six bushels of locusts an hour from streams after swarms had settled on the region. Although there were allusions to the water being “poisoned,” the locusts were not directly toxic. However, the putrefying bodies of the insects surely turned ponds, streams, and wells into undrinkable stews.

The strangest but least serious causes of food losses during locust invasions had nothing to do with the insects’ consuming farm products—indeed, quite the opposite. Poultry were an important source of protein for many homesteaders, and to the initial delight of the settlers their birds stuffed themselves on the locusts. Although the insects had no defensive chemicals in their bodies, a diet saturated with locusts rendered the eggs and flesh of chickens inedible. Studies at the time found that the locusts were remarkably rich in a “reddish-brown oil of very pungent and penetrating odor,” and perhaps this accounts for the tainted meat. There were several reports of turkeys, never considered  the brightest animals, gorging themselves to death amid the more-than-you-can-eat banquet of locusts. Farmers eventually discovered that feeding the birds some grain before their gluttonous splurge prevented lethal overeating.

The clearest and most strident warnings of impending famine were issued by military posts in the locust-afflicted region during the 1870s. The concerns of General Edward Otho Cresap Ord were substantiated by detailed surveys and heartrending accounts by other officers. After one of his staff, Major N.A.M. Dudley, toured portions of Nebraska in October and November of 1874, he wrote to the Secretary of War warning of impending disaster:The other [locust victim interviewed in one township], J. V. Ferguson, who was sick, has a wife and two children; he had only ten pounds of flour, remnant of a sack received from the aid society, and about two pounds of fresh pork, given him by a neighbor. With quivering lips and moistened eye he said he did not know where he was to obtain a further supply. Both of these families have most excellent claims; one owns a horse and the other a pair of oxen. To sell either is out of the question, as there is little or no money in the country, and then, as they stated, they would be without the means to haul fuel to their homes during the winter, and in the spring they would have no means of cultivating their crops. . . . A young man by the name of Warren, who lives on Muddy Creek [served] through the war in the Union Army. He said his wife had a babe only ten days old; that he had four other children in the house; that they had not had anything to eat for nearly two days until that morning, when he got fifteen pounds of potatoes from the aid society. I gave him a sack of flour and a little pork. I took down the statements of most of the gentlemen; all agree to the main fact that suffering existed now; that it would increase, and unless other and more extended supplies were furnished than those now counted on, people must either leave or suffer the pangs of starvation.





The officer’s firsthand descriptions are compelling, but he also interviewed community leaders for their assessment of the broader situation. These testimonials told a consistent tale: Mr. Burton is reputed to be a gentleman of unquestionable integrity. He said, “I do not like to believe anybody will starve in the valley, yet I do not know how they are to avoid it, unless they receive a greater assistance than any yet contemplated; some, no doubt, will go out of the country to avoid suffering; some have not the means to get out, and no place to go if they leave.”





Being uncertain that his evocative stories of individual families and the testimonials of local authorities would be sufficiently convincing, Dudley attempted to quantify the dire conditions prevailing in the region. His systematic approach revealed that in the most desperate precincts, four out of every five families were at risk of starvation in the coming winter. In the best of circumstances, one-third of the people required assistance. Although he was a veteran of the atrocious suffering of the Civil War, Dudley was clearly moved by the plight of the settlers. He could not resist concluding his report with a plea for immediate action on the part of the government:Great suffering exists in all five of these extreme frontier counties to a fearful extent. The settlers are, in most instances, scattered over a large extent of country; a large portion of them living far up the numerous streams flowing into the Republican. If the winter should be as severe as that of seventy and seventy-one, and as deep snows fall, beyond a doubt hundreds will starve unless a supply of provisions sufficient to last them through the winter is thrown into the valley and they are provisioned for an emergency of this character, for it would be out of the question for any aid society, or the Government even, to reach anything like a majority of them in deep snows.





Although recent homesteaders were extremely vulnerable to the depredations of locusts, hunger was not limited to the leading edge of the frontier. Far to the east, rural communities were struggling to feed themselves following the arrival of swarms. From Missouri’s St. Clair County came this distraught call for help:We have seen within the past week families which had not a meal of victuals in their house; families that had nothing to eat save what  their neighbors gave them, and what game could be caught in traps, since last fall. In one case a family of six died within six days of each other from the want of food to keep body and soul together. But it is but justice to say that the neighbors and citizens were unaware of the facts of the case and were not, therefore, responsible for the terrible death which overtook these poor pilgrims on their journey to the better land. This is, we believe, the first case of the kind which has transpired in this county; but, from present indications, the future four months will make many graves, marked with a simple piece of wood with the inscription “Starved to death,” painted on it.





The pioneers were accustomed to physical privation, having experienced so much thirst, cold, heat, pain, and exhaustion to reach the frontier. One of every seventeen people—and by some estimates nearly one in ten—who headed west along the Oregon Trail would die on the way, leaving an average of ten gravesites along every mile of trail. Accidental gunshots, drowning, wagon accidents, hostile Indians, hypothermia, cholera, typhus, measles, smallpox, and whooping cough took a terrible toll and hardened the pioneers to bodily suffering. Numb to physical pain and deprivation, the settlers’ lasting images of the locust invasions were not so much visceral as mental. The psychological effects of a natural disaster can persist for a lifetime—or more. From the frontier farmers our culture inherited the images of devastation that were etched in their memories, rather than the pangs of hunger that settled in their bellies.




LOCUST INVASION TACTICS 

The homesteaders embodied a powerful and particular combination of immense pragmatism and tremendous idealism. As Willa Cather described in O Pioneers!—her classic story of life on the frontier—“A pioneer should have imagination, should be able to enjoy the idea of things more than the things themselves.” Even so, the rugged folks who weathered such trials in search of a better life were not prepared for the onslaught of locusts. Perhaps Minnesotan historian Annette Atkins most effectively captured the utter disbelief of these insects’  power in her recounting of the Gentleman from England, a historical novel about life on the frontier written by her fellow Minnesotans Maud Hart Lovelace and Delos Lovelace:[Richard Chalmers] had heard persistent rumors for over a month but “could not yield to grasshopper stories even a measure of alarm.” The tales seemed too exaggerated. A “vast ravenous army of insects . . . eating every growing thing and leaving desolation in its wake,” he thought to himself; “Whoever had heard of such a visitation outside the pages of the Bible?” Chalmers, like many settlers, employed a hierarchy of defenses. First he ignored the stories, then denied them, and then told himself that even if the rumors were true, the pests could never reach Crockett [fictional] County. Finally, even if the grasshoppers did come, he argued, they could not destroy whole fields. He was wrong. Chalmers became only slightly alarmed when he heard that the insects had crossed into his county. For sport and to quell their slightly nagging fears, Chalmers and several neighbors rode west to see for themselves. They were “incredulously silent” when they first spotted the grasshopper cloud. Those outrageously exaggerated rumors had been neither outrageous nor exaggerated.





The sight of an arriving locust swarm was an unforgettable sensory experience. The settlers tried to force the strange vision into a familiar category. And the imagery that was most frequently reported was that of an impending storm. A letter from E. Snyder of Highland, Kansas describes the sensation of a summertime blizzard transforming into a swarm of locusts:At our place they commenced coming down about 1 o’clock in the afternoon, at first only one at a time, here and there, looking a little like flakes of snow, but acting more like the advance skirmishers of an advancing army; soon they commenced coming thicker and faster, and they again were followed by vast columns, or bodies looking almost like clouds in the atmosphere. They came rattling and pattering on the houses, and against the windows, falling in the fields, on the prairies and in the waters—everywhere and on everything. By about  4 o’clock in the afternoon, every tree and bush, buildings, fences, fields, roads, and everything, except animated beings, was completely covered with grasshoppers.





The perception of the locusts as being some manifestation of the weather was the mind’s effort to reconcile the physical scale of a swarm with experience of the natural world. A looming thunderstorm had the commensurate capacity to grow ominously and sweep across the land. Insect populations might envelope a tree or a pasture, but only a change in the weather could fill the horizon—at least until the settlers witnessed their first locust swarm. Even the natural scientists of the nineteenth century resorted to meteorological similes to describe these phenomena: “On the horizon they often appear as a dust tornado, riding upon the wind like an ominous hail storm, eddying and whirling about like the wild dead leaves in an autumn storm, and finally sweeping up to and past you, with a power that is irresistible.”

The swarms had an unnerving similarity to tornadoes in terms of their damage as well. When the locusts settled they invariably denuded the land, but where they chose to touch down seemed as capricious as the track of a twister. A complex set of factors, probably including falling light, wind speed, and temperature, along with rising atmospheric pressure, conspired to bring a swarm to the ground. These factors are beyond the ability of modern entomologists to untangle in forecasting where contemporary locust swarms will settle. So it is no wonder that for the homesteaders, the arrival of locusts defied explanation. And just as a tornado might pulverize one house and leave the next one unscathed, a locust swarm could shred one part of a county and leave the neighboring precinct untouched. This apparent randomness only added to the sense of helplessness and anxiety during outbreaks.

Perhaps even more unforgettable than the sight of a swarm was the sound of the locusts as they arrived. A whirring buzz compared to “a distant threshing machine” initially heralded their coming, but this smothering hum soon gave way to the sound of their feeding and seething in the fields. The settlers struggled for words to adequately describe this sensation, most often drawing a parallel to a grass fire. A  scientist who witnessed many swarms described the sound in vivid terms: “The noise their myriad jaws make when engaged in their work of destruction, can be realized by any one who has ‘fought’ a prairie fire, or heard the flames passing along before a brisk wind: the low crackling and rasping—the general effect of the two sounds, are very similar.”

Even the bands of nymphs could produce dramatic sounds moving across the landscape. Surely one of the most fantastic events involving immature locusts unfolded at the confluence of the Big and Little Blues, tributaries of the Missouri River. Witnesses recounted the incredible events that transpired along these 100-foot-wide waterways:[The rivers were] crossed at numerous places by the moving armies, which would march down to the water’s edge and commence jumping in, one upon another, till they would pontoon the streams, so as to effect a crossing. Two of these mighty armies also met, one moving east and the other west, on the river bluff, in the same locality, and each turning their course north and down the bluff, and coming to a perpendicular ledge of rock 25 or 30 feet high, passed over in a sheet apparently 6 or 7 inches thick, and causing a roaring noise similar to a cataract of water.





Psychologists tell us that odors are the most deep-seated of sensory memories, capable of evoking events from our past with an intensity beyond that elicited by our other senses. If so, then the stench of rotting locusts in the waning days of an invasion must surely have become a potent trigger for nightmarish memories among the settlers. The vividness with which the odor of decaying locusts is described attests to the power of the experience. Consider the recollections of Milando Pratt, a Mormon farmer-turned-railroad-grader:The Great Salt Lake pickled them in its briny waters by the hundreds of thousands of tons then cast their carcasses ashore until a great wall of these inanimate pests was formed for miles along the lake’s shore. [They put forth a] great stench . . . and cast the aroma of this slowly  melting putrid wall upon the windward breezes to be wafted earth-ward toward our suffering camp.





Such a mass of decay seems implausible, but this was by no means the first or only such account of locusts amassed along the lakeshore. A few years earlier a “notable mathematician,” most likely Mormon Apostle Orson Pratt, estimated that 1.5 million bushels of locusts were deposited along the shores of the Great Salt Lake in piles six feet high and two miles long. The state entomologist from Missouri reported:I spent some time in this county, and the gloomy outlook toward the end of May could not well be exaggerated. The stench from the immense numbers destroyed around Kansas City, was at one time unendurable, and lest it should breed pestilence the authorities of Westport took measures to deodorize and disinfect the atmosphere on a large scale. Fifteen barrels of locusts were one evening shoveled up and hauled from the base of the courthouse at Independence, each barrel weighing 220 pounds.





The reek of decomposing locusts had long been associated, however erroneously, with the onset of disease among humans. Paulus Orosius, a historian and Christian theologian, recounted a swarm that was blown from the coast of Africa and drowned in the sea in about 380 C.E. The locusts emitted a stench greater than that “produced by the carcasses of one hundred thousand men” and purportedly induced an epidemic among the populace. The connection between the odor of decay and the onset of disease is sensible, given that piles of dead bodies can surely be the result of epidemics and corpses are not particularly healthy to have lying around. At the time that locusts were invading homesteads in America, a French doctor was making the discovery that microscopic organisms were the cause of malaria, rather than “bad air” (mal aria in Italian), for which the disease had been named. And so, there was a deep-seated evolutionary and experiential basis for nineteenth-century pioneers, like fourth-century observers, to link foul odor to illness.

The raw sensations that the locust swarms induced among the settlers evoked a feeling of being overwhelmed by a force beyond compare. They were awed by the voraciousness of the insects, the sheer capacity of a swarm to transform a farmstead into a wasteland before their eyes. Many of the journals and letters simply say that it would be futile to attempt to describe the rapacious power of the locusts. Some tried to capture the event by means of simile:The voracity of these insects can hardly be imagined by those who have not witnessed them, in solid phalanx, falling upon a cornfield and converting, in a few hours, the green and promising acres into a desolate stretch of bare, spindling stalks and stubs. Covering each hill by hundreds; scrambling from row to row like a lot of young famished pigs let out to their trough; insignificant individually, but mighty collectively—they sweep clean a field quicker than would a whole herd of hungry steers. Imagine hundreds of square miles covered with such a ravenous horde, and you can get some realization of the picture presented last year in many parts of Kansas.





Others tried to quantify the intensity of invasions. After a swarm had departed, one Minnesota farmer went into his fields to see how many eggs had been left behind. Digging into the loose soil the poor fellow was flabbergasted to find that no matter where he dug the ground was packed with egg pods. Turning over a shovelful of soil and making a careful count, he found that there were 150 eggs per square inch. Perhaps he’d been an accountant before becoming a farmer because he determined, “At this rate there will be 940,896,000 eggs to the acre, or the nice little pile of 6,586,272,000 on seven acres of my farm.”

We might be tempted to discount this exercise in rural mathematics, except that twenty years earlier a similar calculation had been made during the locust invasions of Utah. Two of the settlers, Taylor Heninger and John Ivie of Sanpete County, made their estimates with painstaking precision, noting that “by actual count and careful average we found 118-28/54th eggs to the square inch of ground; making a total of 743,424,000 eggs to the acre, or a total of 2,973,696,000 to  the four acre piece.” Certainly not all of these eggs yielded locusts and not all of the hatchlings survived the course of development, but even if 1 in 100 reached adulthood their four-football-field-sized farm would have produced 30 million locusts—about the human population of the country at that time.

The settlers were perhaps as stunned by the indiscriminate gluttony of the locusts as by their rate of destruction. We expect grasshoppers and locusts to consume our gardens and fields, but when these insects begin to feed on fabric and flesh something seems demonically amiss. In Nebraska, a pioneer recounted that “At first some of the settlers made vain attempts to scare the pests from their fields, but this was usually rewarded by having the clothes literally eaten from off their limbs.” And a Missourian reported truly sinister feeding habits: “They do not refuse even dead animals, but have been seen feasting on dead bats and birds.”

From Utah came stories that the locusts devoured everything, “right down to window blinds and green paint.” The insects gnawed on decayed fence posts and wooden siding, but their gourmet delight was the wooden handles of tools. Shovels, rakes, and hoes were routinely covered in a bristling blanket of locusts. The traces of salts and amino acids that had soaked into the wood from the farmer’s sweat were delectable to the insects. Scraping loose the fine fibers of wood, the locusts slowly polished the handles as if they had been buffed by the finest sandpaper.

Although the settlers may have been astonished by the locusts’ voracity, they were appalled by the insects’ fierce cannibalism. By flailing at the locusts, the farmers unwittingly created a grisly buffet. The surviving insects greedily consumed the corpses of their brethren, with a dozen locusts descending on a carcass and jostling for position as they tore into the mangled body. Injured locusts were often eviscerated and dismembered while still alive. The locusts were driven not by a macabre lust but by a need for protein and fat—valuable sources of energy, essential nutrients for egg development, and substances that were in short supply on the prairies. Perhaps the settlers’ repulsion reflected a powerful subliminal association between the locusts’ gruesome propensities and the tales of human cannibalism on the frontier.  Seeing the insects gorge on their own kind may well have evoked images of their fellow pioneers stranded on mountain passes in the high Sierras or lost in desert crossings of the Great Basin and driven by hunger to the most depraved acts of desperation.

If the locusts’ consumption of their own dead and dying was not sufficiently unnerving, the account of General Alfred Sully, encamped between the Missouri and Yellowstone Rivers in the summer of 1864, was absolutely chilling. A single locust or a single bird is hardly the basis for fear, but a feeding frenzy is horrifying—in history and in cinema. In an entomological version of Alfred Hitchcock’s The Birds, which scared the bejeezus out of moviegoers a century later, Sully matter-of-factly reported, “A soldier on his way here lay down to sleep on the prairie in the middle of the day—the troop had been marching all night. His comrades noticed him covered with grasshoppers and awakened him. His throat and wrists were bleeding from the bites of the insects.”

 

The fate of the soldier had he been left to the locusts can not be known, nor can the veracity of the story itself, as there were no similar accounts of locusts feeding on live humans. However, such accounts leave no doubt of the terrifying nature of these insects in the minds of the pioneers. The psychological trauma of the locusts—the capriciousness of their arrival, the magnitude of the swarms, and the voracity of their feeding—became embedded in the lives and language of the frontier.

The pioneers came to refer to a long, dry autumn at the end of a hot summer as “grasshopper weather,” most likely because these conditions favored the buildup of locusts. And drastically reduced costs of merchandise were not associated with our familiar disaster-laden label of “fire sale” but “grasshopper prices.” Not only were these insects converted into adjectives, but locusts were also metamorphosed into verbs. Mattie Oblinger, a Nebraskan whose family had been besieged by locusts, wrote to her relatives in the fall of 1876, “I suppose you would like to know if we have been grasshoppered again.”

For some, gallows humor might have provided a moment’s respite from the trauma of locust infestations. A standard joke emerged on the frontier.

TEACHER: Where does all our grain go?

STUDENT: Into the hopper.

TEACHER: What hopper?

STUDENT: Grasshopper!



The locusts worked their way into the lives and ultimately the literature of the pioneers. What modern Americans know of the locusts that decimated the settlers is gleaned from literary accounts of life on the frontier. One of the best recent examples is Larry Mc-Murtry’s Western saga Lonesome Dove, which includes a striking account of a locust swarm. The insects saturate the air with stunning swiftness:Newt’s first fear when the cloud hit was that he would suffocate. In a second the grasshoppers covered every inch of his hands, his face, his clothes, his saddle. A hundred were stuck in Mouse’s mane. Newt was afraid to draw a breath for fear he’d suck them into his mouth and nose. The air was so dense with them that he couldn’t see the cattle and could barely see the ground.





But the ultimate account of a locust invasion is surely Laura Ingalls Wilder’s description in her fourth book of the Little House on the Prairie series, On the Banks of Plum Creek. After a bucolic set of chapters, the reader finds Laura’s father regaling the family with the fertility of the country, the abundance of their crop, and the rosiness of their future—and then the locusts arrive. The insects’ arrival is presaged by a strange foreboding:The light was queer. It was not like the changed light before a storm. The air did not press down as it did before a storm. Laura was frightened, she did not know why.

She ran outdoors, where Pa stood looking up at the sky. Ma and Mary came out, too, and Pa asked, “What do you make of that, Caroline?”

A cloud was over the sun. It was not like any cloud they had ever seen before. It was a cloud of something like snowflakes, but they  were larger than snowflakes, and thin and glittering. Light shone through each flickering particle.

There was no wind. The grasses were still and the hot air did not stir, but the edge of the cloud came on across the sky faster than wind. The hair stood up on Jack’s neck. All at once he made a frightful sound up at that cloud, a growl and a whine.





Within moments, the eeriness gives way to terror as the locusts begin to descend on the family’s homestead:Then huge brown grasshoppers were hitting the ground all around her, hitting her head and her face and her arms. They came thudding down like hail.

The cloud was hailing grasshoppers. The cloud was grasshoppers. Their bodies hid the sun and made darkness. Their thin, large wings gleamed and glittered. The rasping whirring of their wings filled the whole air and they hit the ground and the house with the noise of a hailstorm.

Laura tried to beat them off. Their claws clung to her skin and her dress. They looked at her with bulging eyes, turning their heads this way and that. Mary ran screaming into the house. Grasshoppers covered the ground, there was not one bare bit to step on. Laura had to step on grasshoppers and they smashed squirming and slimy under her feet.





The locusts are not only frightening and disgusting, they are devastating to the family’s farm. But perhaps their greatest damage in the mind of young Laura is to nature’s garden, the fruit trees along the creek from which the title of the book is taken:Pa was not downstairs next morning. All night he had been working to keep the smoke over the wheat, and he did not come to breakfast. He was still working.

The whole prairie was changed. The grasses did not wave; they had fallen in ridges. The rising sun made all the prairie rough with shadows where the tall grass had sunk against each other.

The willow trees were bare. In the plum thickets only a few plumpits hung to the leafless branches. The nipping, clicking, gnawing sound of the grasshoppers’ eating was still going on.

At noon Pa came driving the wagon out of the smoke. He put Sam and David into the stable, and slowly came to the house. His face was black with smoke and his eyeballs were red. He hung his hat on the nail behind and sat down at the table.

“It’s no use, Caroline,” he said. “Smoke won’t stop them. They keep dropping down through it and hopping in from all sides. The wheat is falling now. They’re cutting off like a scythe. And eating it, straw and all.”





In desperation, Pa leaves his family behind to search for work. His journey echoes our culture’s canonical story of a people wandering in the wilderness seeking the promised land. Laura learns from her mother’s reading of Scripture that locusts played a pivotal role in the time of the Egyptian pharaohs. And so the tale of the pioneers became interwoven with Western culture’s most deep and abiding literary account of locusts. Perhaps the Ingalls sensed that they were part of a great human migration—an American exodus—across the continent. But what they did not know while watching their farm disappear under a blanket of locusts that summer of 1875 was that no people on earth, not even a pharaoh, had ever witnessed a swarm of such immensity.
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 Albert’s Swarm
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ISAAC CLINE WILL FOREVER BE REMEMBERED FOR HIS tragic hubris. He was the chief meteorologist of Texas when Galveston was hit by the deadliest weather disaster in U.S. history. He had claimed that the city was immune to tropical cyclones, but the hurricane that struck on September 8, 1900, took the lives of more than 10,000 people. At that time, hurricanes were not being named, but this lethal tempest was called Isaac’s Storm by Erik Larson in his gripping book by that title. What few people will ever recall about Isaac Cline is how he began his career in the U. S. Army Signal Corps (the predecessor of today’s National Weather Service). Cline’s first assignment did not involve monitoring hurricanes, tornadoes, or any other atmospheric events. Rather, he began by tracking the Rocky Mountain locust.

The Army Signal Corps was a logical birthplace for a weather service, as the corps had the capacity to collect and rapidly transmit information  regarding storms and their movements. For the first time, people could be warned of impending disaster and perhaps avoid the worst of the maelstrom. When General William B. Hazen wrote to colleges across the country to recruit graduates into the nascent weather service, Cline’s name was submitted by the president of Hiwassee College. After completing a demanding training program and passing a rigorous exam (only the sixteen passing with the highest scores were assigned to the field, and Cline scored sixteenth in his class), he was asked his preference for a duty station. Cline requested to be given an opportunity for research that would benefit humanity. Investigating the link between weather and the Rocky Mountain locust’s outbreaks and movements was deemed to be one of the most urgent missions of meteorology. As such, Cline was assigned to Little Rock, Arkansas, with orders to determine the relationship between weather patterns and locust swarms.

Unfortunately, Arkansas was at the eastern margin of the insect’s distribution, so Cline made little progress in this line of study. Instead, he found medicine most pertinent to his humanitarian interests. Cline earned his medical degree and was drawn into the nascent field of medical climatology, the study of how weather affects human health. He then became the officer-in-charge at the weather station in Abilene, Texas, and was then given the responsibility of organizing the Texas Section of the U.S. Weather Service and establishing the Galveston weather station. And so it was that his life collided with the deadliest storm in U.S. history—a story eerily reminiscent of another Signal Corps observer who was fated to witness a locust swarm of even greater force.

 

Like Isaac Cline, Albert Lyman Child was born in the East, earned a degree in medicine, and served in the Army Signal Corps. But unlike Isaac Cline, Albert Child was remembered by no one. Perhaps this is because there was nothing that Dr. Child could have done to avert the natural disaster that he meticulously recorded in his duties as a meteorological observer. Dr. Child made no claims that his community of Plattsmouth, Nebraska, was immune to the ravages of locusts. There  was no tone of arrogance in his report, only a sense of near disbelief in what he had witnessed.

Albert Child was a renaissance man on the frontier. After practicing medicine and serving as a school superintendent in Ohio, he moved to Cedar Creek in Cass County, Nebraska, to try his hand at farming. If Cline had been a meteorologist who wanted to be a doctor, then it seems that Child was a doctor who wanted to be a meteorologist. As soon as he arrived in Nebraska in 1857, Dr. Child began keeping weather records. In 1861, he began providing reports to the Smithsonian Institution, and his work was transferred to the U.S. Signal Corps when it took over as the country’s weather service in 1873. By then, he’d been elected county judge and moved to Plattsmouth, but his passion for meteorology was unabated. This is how Albert Child came to be the right man, in the right place, at the right time to provide a definitive report of the most immense swarm of locusts in recorded history. He began his account with the objective tone of a trained and experienced observer:The extent of the swarm is difficult to ascertain, as the observer can only see a small belt. They may extend indefinitely right or left. During the flight from June 15 to 25 of 1875, I telegraphed east and west. I found a continuous line moving northward of 110 miles, and then somewhat broken 40 miles farther. The movements of the winds for five days (15th to 20th) averaged about 10 miles per hour; and the locust evidently moved considerably faster than the wind, at least 15 miles per hour.





To determine the height of the swarm, Dr. Child used a rather clever approach. He focused his telescope on various objects of similar size to a locust placed at known distances across the rolling hills. Then, he aimed the instrument into the sky, and if the locusts were in focus he’d conclude that the swarm must be at least as high as the horizontal focal distance that he’d just determined. The method only yielded coarse approximations, so Dr. Child was cautious in his estimates. But in his accounts of these observations, his awe at the scale of the phenomenon began to sneak into the technical report: The swarm I estimated from one-quarter to one-half mile deep. It seemed like piercing the milky-way of the heavens; my glass found no limits to them. They might have been a mile or more in depth.





Like any good scientist, Dr. Child took his data and transformed the raw numbers into a complete picture of what he had witnessed. The mathematics were simple, but the results were nearly beyond imagination. When Dr. Child presented his straightforward calculations of the aggregate size of the locust swarm that was passing over Nebraska, he was incredulous of his own findings:They were visible from six to seven hours of each of the successive five days, and I can see no reason to suppose that their flight was checked during the whole five days. If so, the army in the line of advance would be 120 hours by 15 miles per hour = 1,800 miles in length, and say at even 110 miles in width, an area of 198,000 square miles! and then from one-quarter to one-half mile deep. This is utterly incredible, yet how can we put it aside?





An area of 198,000 square miles would encompass the combined areas of Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, and Vermont. The swarm was probably an elongated stream of insects, but if it had been configured in a more familiar geometric shape, it would have comprised a square 450 miles on a side. The frontier of the New World was revealing marvels and terrors of a scale unparalleled in written history. The largest swarm of locusts outside of North America was reported in 1954, when fewer than a hundred square miles were covered by the notorious Desert locust in Kenya. No insect outbreak has ever approached the magnitude of the Rocky Mountain locust.

Trying to estimate the number of locusts in Albert’s Swarm is quite a challenge, but we can use some values from the scientific literature to approximate the size of the population. We might safely assume a settled density similar to that of the famed locust swarms in Africa (which involve a larger locust and likely have fewer individuals packed  into each square yard). If so, then the 1875 swarm that passed over North America had 3.5 trillion locusts, outnumbering the current human population on earth by a factor of 600 to 1. The swarm outweighed a man to the same degree that the biomass of a whale exceeds that of a mouse. Such quantities are unfathomable, but newspaper reports of damage from neighboring townships clearly substantiate Dr. Child’s account.

Although Isaac Cline never managed to associate weather patterns with locust outbreaks, we can now deduce the biological and meteorological conditions that conspired to create Albert’s Swarm. Scientists of the nineteenth century had begun to piece together the life cycle of the Rocky Mountain locust, and it appears that Albert’s swarm was qualitatively typical of the species. In an outbreak cycle, the locust swarms descended from the northern Rockies in early June. Carried by prevailing winds, these insects swept across the countryside, settling wherever there was abundant food. As the locusts advanced to the south and east, they began to mate, and soon after, females began laying eggs. Cylindrical clusters or “pods” of about thirty eggs were buried in the soil, and so the swarms left behind denuded fields riddled with eggs. The adult locusts would live for perhaps a couple of months, seeding the countryside with the next generation. The embryos would mature through the summer and then hibernate—a physiological state called diapause in insects—for the winter. The following spring, the ground would appear to boil as the nymphs hatched on warm days. Forming into immense aggregations or “bands” these immature locusts would march across the land, stripping the vegetation to fuel their development. The nymphs would molt five times, shedding their old outer cuticle and growing in size. On the final molt, the stubby wing buds were replaced with fully developed wings, the reproductive system was functional, and the adult locust was ready to swarm.

This next generation would typically continue the plague, riding the winds further into the heartland of the continent. After a buildup over the course of three or four years—and an equal number of generations—the outbreak would enter its final stage. Stretched to its southern and eastern limits, a portion of the population would stream  back to the Northwest in an apparent effort to return to its mountainous homeland. Scientists were unsure of whether this return migration was necessary to restock the founding population or whether a portion of the original population was always left behind in the Rockies to ensure the “seed bank” necessary to produce the next outbreak. In either case, they knew that the locust managed to sustain itself somewhere in the mountains, biding its time between irruptions.

The periodic outpouring of insect life from the West was intimately linked to weather, as Cline and the Weather Service suspected. The locusts flourished during droughts, which we can now infer to have provided several critical catalysts for population growth. The hot, dry weather weakened plant defenses and actually increased the nutritional value of the vegetation as sugars and other nutrients concentrated in the leaves. The dry conditions also suppressed fungal diseases, which could reach epidemic proportions and devastate locust populations in wet years. Furthermore, the heat accelerated the locusts’ maturation—and development was a race against predators that inflicted a constant mortality on the dense bands of nymphs. So, the faster the young locusts made it to adulthood, the greater the proportion of the population that would survive to reproduce. Finally, in times of drought lush vegetation was restricted to swales (and well-tended agricultural fields), so the locusts were forced to aggregate in these habitats, a behavior that initially generated and then sustained the coherence of both nymphal bands and adult swarms.

In the years immediately preceding Albert’s Swarm, a terrific drought had settled over the central United States. In 1873, just seven and a half inches of rain fell on Wallace, Kansas—the driest year on record. Dodge City experienced its third driest year in history in 1875. Missouri farmers reported that in 1874 “it stopped raining in April and didn’t rain again till late October.” The twelve months from May 1874 to April 1875 comprised the eighth driest period in 150 years of Ohio weather records. The heat and dryness were devastating for farmers and ideal for locusts.

Although drought conditions fostered population growth in the locusts, a second climatic factor was necessary to create a locust swarm of such incredible magnitude. There had to be a constant, southerly  wind to unite the insects over an immense area and maintain the coherence of the swarm for days on end during its northward migration. The monsoon weather that arises from the Gulf of Mexico might be suspected in this regard, but this meteorological event generally lacks essential elements of a June weather pattern. Not only does the monsoon typically develop later in the summer, but it also fails to sustain winds across a geographic scale necessary to propel a locust swarm from Texas to Minnesota. However, in the 1950s meteorologists discovered another annual event with the potential to have carried history’s greatest swarm: the Great Plains low-level jet.

This wind stream forms in late spring or early summer and extends into autumn. The 200-mile-wide flow of air is centered on Oklahoma and Kansas but stretches from the Gulf Coast to the Canadian border. This conveyor belt of air averages perhaps 10 miles per hour in the day and rises to 30 during the night—parameters that are consistent with those reported by Albert Child. The winds peak at about a thousand feet above the ground, again fitting with the scale of Child’s swarm. If no frontal systems move through the region, the Great Plains low-level jet blows for days on end. Furthermore, this wind system is strengthened by heat, as during a drought. Migrating birds are known to exploit this airstream in their northward journeys, and it seems nearly certain that the locusts did so as well.

So we can infer that the drought of 1874-1875 both fostered the buildup of locust populations and strengthened the jet that scientists call “one of the most prominent meteorological phenomena of the central United States.” Crowded into jittery populations spread across tens of thousands of square miles, the locusts almost certainly arose in separate swarms that were then coalesced by a wind stream that swept them into the perfect swarm.

By the 1870s, the nation was coming to realize that the Rocky Mountain locust was a tempestuous hurricane of insect life—that when these storm clouds shimmered on the horizon, a hail of hungry insects was coming. Although Albert’s Swarm was the greatest cyclone of locusts to sweep across the continent, Americans and Canadians had been painfully aware of this creature’s devastating capacity for some time.
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Figure 2.1 An Introduction to Entomology by William Kirby and William Spence, 1859




WHAT’S IN A NAME? 

The first popular book of entomology to be published in English was an imposing series of five volumes beginning in 1815. By the time of the seventh edition in 1859, this comprehensive text had been mercifully reduced to a single volume that retained the luxuriant language and engaging prose of the earlier formulations. And the title was no less opulent (Figure 2.1).

In this definitive coverage of insect biology, William Kirby (sometimes called the Father of Entomology) and William Spence (a renowned beetle collector in his own right, but second fiddle to Kirby) had not yet learned of the locust outbreaks in the New World. However, they devoted a considerable portion of their book to these insects’ depredations in the Old World. They took pains to convince the reader that although a single locust was hardly intimidating, in the collective these creatures had rightfully earned their rapacious reputation:To look at a locust in a cabinet of insects, you would not, at first sight, deem it capable of being the source of so much evil to mankind as stands on record against it. “This is but a small creature,” you would say, “and the mischief which it causes cannot be far beyond the proportion of its bulk. The locusts so celebrated in history must surely be of the Indian kind mentioned by Pliny, which were three feet in length, with legs so strong that the women used them as saws. I see, indeed, some resemblance to the horse’s head, but where are the eyes of the elephant, the neck of the bull, the horns of the stag, the chest of the lion, the belly of the scorpion, the wings of the eagle, the thighs of the camel, the legs of the ostrich, and the tail of the serpent, all of which the Arabians mention as attributes of this widely-dreaded insect destroyer; but of which in the insect before me I discern little or no likeness?” Yet, although this animal be not very tremendous for its size, not very terrific in its appearance, it is the very same whose ravages have been the theme of naturalists and historians in all ages, and upon a close examination you will find it to be particularly fitted and furnished for the execution of its office.





These early British scientists were not duped by the extraordinary accounts of the ancient Romans, but they were convinced that the emanations of dead locusts could induce epidemics. They faithfully reported Saint Augustine’s assertion that rotting locusts had caused plagues that killed 800,000 people in the kingdom of Masanissa 2,000 years earlier and nearly a million in Italy in 591 C.E. Although heaps of decaying locusts are not a source of human disease, Kirby  and Spence’s accounts of famine are rather more convincing. They recounted the swarms that led to the deaths of 30,000 Venetians in 1478. To drive home the seriousness of locust plagues in their own time, they described how Yusuf Karamanli, the bashaw of Tripoli, raised a force of 4,000 soldiers to fight locusts (at about the same time that he was battling the U.S. Navy, which President Jefferson had sent in retaliation against the piracy that was humiliating his new nation and undermining its commerce). If the reader doubted Kirby and Spence’s implication that the gravity of a locust outbreak could justify mobilizing an army, so did some of the bashaw’s soldiers. But the authors explained that Karamanli was deadly serious about the situation “and very summarily ordered all to be hanged who, thinking it beneath them to waste their valour upon such pigmy foes, refused to join the party.”

 

Locust outbreaks have occurred on every inhabited continent. Europeans periodically suffered the invasions of several locust species into the last century, some of which were homegrown and others of which immigrated from Africa and Asia. However, modern pest management methods and conversion of natural habitats have largely ameliorated locust outbreaks in Europe. Africa, Asia, and Australia are still commonly plagued by various species of these insects, with outbreaks in Central Asia encompassing more than 6,000 square miles in 1999. Although the Australians have the most sophisticated locust management program in the world, the vast, uninhabited landscape makes finding and suppressing these outbreaks an immense challenge. South America is less frequently beset by locusts, but the grasslands of Argentina, Brazil, and Peru are prone to occasional infestations. Whereas parts of Mexico are sometimes overrun with a tropical locust related to those on other continents, the rest of North America hosted just a single, unique species of these insects, the Rocky Mountain locust.

The term locust is derived from the Latin, locus ustus, meaning “burnt place”—an allusion to the denuded landscape left in the wake of a ravenous swarm. If we think of life being sustained by oxidative metabolism, the slow burn of biochemistry, then perhaps associating  locusts with conflagrations is remarkably appropriate. In a very real sense, a swarm of locusts is a metabolic wildfire burning tons of vegetation every day to fuel its migration. The family to which all locusts belong, the Acrididae, may also derive its name from this sense of acrid corrosion that was associated with the damage caused by these insects.

Locusts were then—and still are—mysterious creatures, whose sudden irruptions are their defining attribute. In biological terms, a locust is a type of highly mobile grasshopper with the capacity to attain enormous population densities and a proclivity for aggregating and traveling in bands (as immature nymphs) and swarms (as winged adults). Aside from belonging to the family Acrididae, which has 10,000 species worldwide, the 10 species of locusts are not taxonomically related. The locust’s survival strategy has evolved within several subfamilies around the world, although only North America was blessed with just a single species of locust—along with several hundred species of grasshoppers.

Not only are locusts haphazardly scattered throughout the evolutionary lineages within the Acrididae, they are also frustratingly difficult to define in discrete, ecological terms. In a sense, locusts are to grasshoppers as athletes are to humans. Nobody would doubt that a professional basketball player is an athlete, but what about a professional golfer or bowler? What about the dedicated amateur training for the Olympic curling team? And what about the weekend warrior on the softball field? Rather like being an athlete, being a locust is a matter of degree. Some creatures exhibit weak tendencies toward aggregating as nymphs or adults and others manifest the full-blown locust syndrome—the Rocky Mountain locust and the Desert locust of the Old Testament being classic cases at the extreme end of the locust spectrum. At the other end are the various garden-variety grasshoppers that placidly masticate our lettuce patches and bask in abandoned lots (the short antennae of these creatures distinguish them from related families of insects commonly found in pastures and fields—the katydids and crickets).

Locusts may not be readily classified, but entomologists are strident in their contention that this term should not be—as it often is—applied  to cicadas. Cicadas are the stumpy, clear-winged insects that resemble gargantuan aphids and belong to the same order as their tiny cousins. Thus cicadas are in an entirely different insect order from the grasshoppers or locusts (Homoptera versus Orthoptera). This might seem a hairsplitting exercise, but consider that in mammals, elephants and shrews are also in different orders. The misnaming of cicadas as locusts originated in the late 1600s and has continued to the present day in some areas of the United States. The confusion is understandable from an ecological, if not a taxonomic, perspective. After all, the periodical cicadas emerge from the ground in staggering numbers and fill the forests with their incessant buzzing. If being a locust were simply a matter of being an insect herbivore that could suddenly attain incredible populations, then perhaps cicadas would qualify. But as opposed to true locusts, cicadas lay their eggs on plants (rather than in the soil), live underground as root-feeding nymphs for up to seventeen years (rather than living above ground and eating leaves and stems while maturing in a few weeks), feed sparingly as adults by piercing a plant with their elongated stylets (rather than feeding voraciously by biting and chewing their food), and remain in the vicinity where they emerged (rather than migrating in swarms).

 

The officially sanctioned, scientific name of the Rocky Mountain locust is Melanoplus spretus. This approved name was chosen by Benjamin Walsh in 1866, although entomologists had been variously referring to this creature for some time. The locust had been unofficially named a few years earlier by Philip Uhler, a Harvard-educated entomologist who was deemed America’s greatest hemipterist (Hemiptera being the order of insects comprising the true bugs—a group that might not leap to one’s mind as being associated with scientific greatness, but entomologists are a proud, if quirky, lot). He called the insect  Acridium spretus (the genus Acridium was later changed to  Caloptenus and finally to Melanoplus, which is the currently accepted name). In the twisted course of taxonomic history, this name was subsequently and rather surprisingly misprinted by another entomologist as A. spretis and later as A. spretum. Biologists take the scientific names of organisms very seriously, so the lackadaisical approach to  the spelling of this species is unusual. Although Walsh used Uhler’s original spelling, the credit for naming the species goes to Walsh. As opposed to his predecessor, Walsh’s publication included a full description of the creature along with the name: A detailed characterization of an organism’s appearance is considered one of the essential components in creating a valid scientific name for a new species.

All scientific names must take a Latinized form, which facilitates international communication, keeps an otherwise dead language alive, and makes for interesting translations. In the case of the Rocky Mountain locust, the genus Melanoplus came from the Greek meaning “black armored.” Although the adult locust was more of an olive green, other species in the genus are decidedly darker, and all of these creatures are encased in a sturdy exoskeleton, so the name is quite appropriate. As for spretus, it derives from sperno: “to scorn, despise, or spurn.” And so, the Rocky Mountain locust was the despicable black knight of the continent—an abhorrent creature clad in dark armor that besieged the pioneers: a sort of eighteenth-century insect Darth Vader.

There was some debate as to the most appropriate common name for M. spretus. Early American entomologists, having a bone to pick with various grasshoppers in the United States, had already coopted the names “Detestable locust” and “Devastating locust” for other species (which were actually grasshoppers, but adding locust made them sound more formidable). Otto Lugger, the first entomologist of the Minnesota Agricultural Experiment Station, advocated the “Hateful grasshopper” (or locust) for M. spretus. However, the less evocative but more biogeographically informative name of “Rocky Mountain locust” came into widespread use and general acceptance. This name associated the creature with the apparent origin of its outbreaks—the imposing range of peaks that protruded from the fertile prairies like the exposed skeletal backbone of the continent. What better place than these brooding, mysterious mountains from which to launch the hated armored legions that descended upon the vulnerable frontier farms and homesteads?

For millennia, humans had perceived locusts as invading armies from far-off lands. The arrival of swarms appeared otherworldly, and  their scope of destruction seemed godlike. Such a sense of unearthly foreboding and divine malevolence resonates throughout the Exodus account of the sixth plague of Egypt:Then the Lord said to Moses, “Stretch out your hand over the land of Egypt for the locusts, that they may come upon the land of Egypt, and eat every plant in the land, all that the hail has left.” So Moses stretched forth his rod over the land of Egypt, and the Lord brought an east wind upon the land all that day and that night; and when it was morning the east wind had brought the locusts. And the locusts came up over all the land of Egypt, such a dense swarm of locusts as had never been before, nor ever shall be again. For they covered the face of the whole land, so that the land was darkened, and they ate all the plants in the land and all the fruit of the trees which the hail had left; not a green thing remained, neither tree nor plant of the field, through all the land of Egypt.





So deeply rooted were these insects in the consciousness of Western culture, that the European settlers of America were destined to interpret the Rocky Mountain locust in profoundly religious terms. But making theological sense of such horrendous power was no simple matter—understanding the locust would be as difficult for ministers as it had been for scientists.
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 The Sixth Plague
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IN THE EYES OF A YOUNG AMERICA, THE FARMER WAS the angel of growth. Thomas Jefferson had idealized the virtues of taming the profligate land and planting gardens in the wilderness. But how could the goodness of agriculture be reconciled with the destruction caused by the locusts? At a deep cultural level, the resolution of this conflict was found in religion. When faced with overwhelming loss, especially when wrought by nature, people often draw upon their faith for comfort and answers. And so, for the nineteenth-century Christian pilgrims battling the forces of nature in the American wilderness, the Bible was a powerful source of insight. However, its message concerning locusts and the suffering that followed the swarms was frustratingly ambiguous.

In ancient times, interpreting the cause of a natural disaster was a vitally important task for theologians. In early cultures, locust swarms were most often understood to be a form of divine punishment, and so the most appropriate response was to submit in penitence, pray for forgiveness, and make offerings. According to Pliny, this approach worked in the first century, when appeals to Jupiter produced flocks of rose-colored starlings that destroyed the locusts in Asia Minor. The early Muslims also saw locusts as the apocalyptic agents of God. Even the good Christian entomologists, Kirby and Spence, were well aware of the Islamic perspective: “So well do the Arabians know their power, that they make a locust say to Mahomet, ‘We are the army of the great God; we produced ninety-nine eggs; if the hundred were completed, we should consume the whole earth and all that is in it.’” And in 1864, when American farmers were besieged by locusts, pious Muslims in Syria exorcised and ostracized locusts by reading the Koran aloud in ravaged fields on the other side of the world.

The Christian response to locust invasions was most thoroughly documented in Edward P. Evans’s bizarre and authoritative treatise,  The Criminal Prosecution and Capital Punishment of Animals. Amid incredible accounts of legal proceedings against unruly pets and homicidal livestock can be found the strangest of all human-animal legal conflicts that played out in the ecclesiastical courts of Europe—locusts on trial. The earliest involvement of the Church as an extermination agency appears to be in 880, when Roman authorities sought help from Pope Stephan VI. The Holy Father provided a huge volume of holy water, which was apparently used in the course of exorcising the swarm. But exorcism became viewed as a drastic intervention, so a more subtle strategy emerged.

During the reign of Charles the Bold, Duke of Burgundy, the Church took a different tack in dealing with troublesome locusts: excommunication. This approach was applied to a swarm that settled in the northern Italian province of Mantua. In this case, as in many previous instances, the locusts dutifully dispersed not long after the Church’s proclamation. Of course, locust swarms tend to move about even when they are not the subjects of religious persecution, but this entomological pattern did nothing to diminish people’s faith in the efficacy  of religious interventions. The use of excommunication, however, raised a thorny theological issue. To be excommunicated one needs to be a communicant in the first place. That is, if an insect is not part of the Church and able to partake in communion, then it is, strictly speaking, nonsensical to excommunicate the creature, no matter how destructive it might be. The only legitimate recourse was to anathematize, or curse, the beasts. But this raised an even more troublesome religious problem.

A locust swarm could mean one of two things. The insects might be the work of godless nature or even the devil. If plowing and planting were noble labor, even a higher calling, then the locusts could be seen as the diabolical work of Satan. In this case, calling upon the Church to deliver a searing curse might be just the thing to drive them away. On the other hand, the creatures could be emissaries of God sent to punish the people for their sins. If the farmers had wandered from the straight and narrow, then the locusts could be viewed as the servants of an angry God. In this case, the proper response would be humility and repentance to placate the angry deity, who might then send the swarm on its way. The last thing a cleric wanted to do was to pronounce an anathema on the Lord’s messengers. So, how could the Church know whether a locust swarm originated demonically or divinely?

 

On St. Bartholomew’s Day in 1338, locusts began to decimate the farming region around Botzen in the Tyrol of modern-day Austria. To determine the proper course of events—repentance or curse—the church convened a trial of the insects before the ecclesiastical court at Kaltern. The trial followed what had become a standard sequence of events. First came a petition from those seeking redress. If the petition was accepted, the proceedings next involved a declaration or plea on behalf of the inhabitants. This was a flowery speech concerning the horrors of hunger with loads of classic citations, historical allusions, irrelevant digressions, and literary discourses. The meandering series of accusations was followed by the defense’s allegation or plea for the insects. As the locusts could not speak for themselves, they were given legal counsel, who was no less officious in his rejoinder.

These phases were followed by the presentation of substantive arguments for and against the locusts. The defense invoked the entomological equivalent of the modern insanity plea to contend that the locusts lacked reason and volition and were thus immune from condemnation. After all, the insects were simply exercising their innate and God-given rights to swarm and feed. The prosecution rebutted this claim by acknowledging that the law cannot punish the irrational or insane for crimes already committed but pointed out that it can intervene to prevent further harm. So, the anathema should not be seen as punishing the locusts but as a means of driving them away before they did more damage. Then, the prosecutor played theological hardball, noting that Jesus cursed the fig tree, an entirely irrational organism—and was it the defense counsel’s intention to question the Son of God’s judgment?

As things started looking bad for the locusts, their counsel resorted to the ecclesiastical version of the “race card” in the O. J. Simpson trial. He proposed that his clients were actually agents sent by the Almighty to punish the farmers for their sinful ways—and to curse these messengers would be to fight against God himself. But the prosecution was unshakable. With righteous indignation he asserted that the pious and near-saintly villagers were God’s people and the insects were surely diabolical. Indeed, for the besieged people to appeal to the Church for assistance was an act of authentic religiosity and abiding faith, not resistance to God.

The resolution of the trial was up to the bishop’s proctor, with a sentence pronounced solemnly in Latin by the ecclesiastical judge. In the Kaltern court, the proctor began by expressing his serious reservations that a misfired curse would become a boomerang, “being a weapon of such peculiar energy and activity that, if it fails to strike the object against which it is hurled, it returns to smite him, who hurled it.” Then, perhaps to provide himself with an alibi if the Almighty cross-examined him on Judgment Day, he claimed to be muddled by the complexity of the case, saying, “We cannot tell why God has sent these animals to devour the fruits of the earth; this is for us a sealed book.” The official next pontificated on what sins might have induced such a plague, which seemed to suggest that the judgment  would be in favor of the insects. However, in the end he set aside these arguments and ordered the swarm to vacate the countryside within six days or else suffer anathematization. The proctor’s declaration included one final recommendation aimed at the petitioners.

The court strongly suggested that the farmers avail themselves of prayers and penances. The former were left to the congregants’ discretion, but the latter were clearly specified. As was customary, the plaintiffs were instructed to manifest their penance in the form of tithes to the Church. It was widely known—although it bore repeating by the proctor—that abstinence from sin and payment of tithes, particularly the latter, enhanced the efficacy of anathema. In fact, the province had the option of shortcutting the legal system entirely and purchasing an anathema directly from the pope. But an end run of the ecclesiastical courts via the Vatican was not cheap. Although Kaltern was an affluent market town, famous for its wines, and lying just ten miles south of the locust infestation, the Botzen villagers were rather less wealthy, and so they settled on simply putting the locusts on trial. The procedural delay was problematical, what with the locusts busily chomping on their crops while the court’s officers pontificated. But the outcome of the trial was not in jeopardy, as there don’t appear to have been any cases that went the locusts’ way. And between the legal delays and the judge’s verdict—their relative contributions being left to the reader’s interpretation of biology and theology—the locusts left the region not long after the trial concluded.




GOD’S SERVANTS OR GREEN IMPS OF SATAN? 

The possibility that the Rocky Mountain locusts were God-sent was implicit in the most common biblical allusions used by the settlers in their letters and journals. These God-fearing people often made reference to the plagues of Egypt, although it was not always clear whether this was a theological analogy or literary device, as seen in this vivid recollection of a Nebraska homesteader:The summer of ’74 was blessed with an abundance of rain and warm weather. Corn grew rank and was surprisingly forward for the season  of the year. The small grain too gave promise of exceptional yield. Farmers in the Valley were beginning to make preparations for harvesting and housing the crop which should at once place them in easy circumstances, when a calamity as complete as it was unexpected with one fell stroke destroyed all their calculations and for a time left them stunned and almost broken in spirit. It came in the shape of one of the plagues of ancient Egypt. . . . They move not so much in sheets as in great columns from one to five thousand feet thick, resembling great fleecy clouds propelled onward by some strong but hidden agency.





A Minnesota homesteader, on seeing the whirling, glittering cloud of insects descending on her family’s farm, sank to her knees and wailed, “The locusts! God help us!” We have to wonder whether she was appealing to the Almighty for deliverance from his wrath or from evil. And remember Richard Chalmers, the character in Gentleman from England, who was unable to fathom the tales he’d been hearing of the locusts? Well, seeing is believing, and Annette Atkins recounts, “Watching the creatures at work, Chalmers remembered a Bible passage: ‘The land is as the garden of Eden before them, and behind them a desolate wilderness.’ At last he believed.” But, we might ask, what exactly did Chalmers come to believe?

According to a historical review of locust outbreaks in Missouri by George Jones, the settlers looked upon swarms as punishment for some moral shortcoming or evildoing. The biblical allusions by the settlers were not merely literary ploys; they were direct parallels to the Old Testament—and God was angry. This interpretation of the locust plagues was evinced in sermons to the people and in discussions among the clergy. A letter from Reverend August Kenter to Reverend J. H. Sieker in 1874 begins with some compassionate ambiguity as to God’s intention in having sent a swarm of locusts into his Minnesota community:Dear Brother,

On the 12th of June I arrived, thanks to God, in good health and spirits and renewed vigor, at my dear home and found wife and children  well. But what a destruction! had the army of God completed meanwhile. Nothing remained of my forty acre wheat field. . . . At the commencement, it seemed as if God in his infinite grace would make an exception with some; but visiting my congregations a few days afterwards, to look after families, of whom I expected that they were suffering; I found enough of them, who had no bread and I divided what I had on hand amongst 12 families to whom it came like a Godsend.





The reverend portrayed himself as a compassionate shepherd, providing for his congregants. And although he leaves little doubt as to the locusts having been sent by the Almighty, we might suppose that this disaster was simply a trial of the people’s faith. Maybe God was testing his flock, as he had done with Job. But the rest of Reverend Kenter’s angst-filled letter, although failing to explain what sins warranted such cosmic retribution, leaves no doubt that this disaster was a divine punishment:But the dear Lord did not want to make any exceptions . . . we at once saw our hopes destroyed, for the Lord ordered them to swallow up also the few fields in our neighborhood, which had been spared up to this time. . . . So has the Lord overlooked not one in his punishment. . . . All the 60 families in my two congregations, of whom the greater part are here, 1-2 & 3 years, without means, yea many of them who came here poor with many little children have not had one harvest yet, but have made their living by working for others.





If the locust invasions were deserved by those who suffered from the consequent hunger and poverty, then the social reaction to the besieged farmers was at least largely consistent. The victims were widely viewed as impoverished mendicants, whose situation—even if not a result of having angered God—was evidence of a sinful lack of character.

The less widely held theological interpretation of the locust invasions was that the swarms were of demonic origin. Perhaps the most impassioned case for this view came from a Minnesota pioneer who  lamented, “The Lord only knows which harmed the poor settlers more, the prowling Red-skins who were wont to sally forth from the hills and uplands or the green imps of satan the grasshoppers, which pounced upon us in bewildering hordes—both literally took the bread out of our mouths.” In this view, the godless natives along with the locusts (and presumably the wolves and other creatures that menaced the settlers) were all part of a diabolical plot. The wilderness was often perceived as a dark and foreboding place, so it was sensible to assert that the swarms were an outpouring of evil from this depraved land. The homesteader was something of an agrarian missionary, converting the heathen wilderness into an orderly garden. If the homesteaders lost their land to the locusts, then they were simply unfortunate victims of satanic forces.

This religious view was consistent with the social interpretation of the locust-besieged settlers as deserving of assistance. These bedraggled farmers were victims of evildoers, as opposed to the unworthy poor who parasitized the hardworking sectors of American society. After all, the poor, hungry settlers were the salt of the earth, yeoman farmers building the nation from the ground up. The locusts had destroyed their crops but not their virtue. Such an appeal was made on behalf of the Kansas homesteaders:With emphasis we assert, that our suffering people are not wanting in enterprise nor courage, nor in any of the elements of true manhood. The uncomplaining patience with which even women and children are enduring the misfortunes that have fallen upon them, is nothing short of heroic. Our people have not lost faith in themselves, nor in the resources and prospects of the State in which they live, nor in Him without whom not a sparrow falls to the ground.





But during the peak of the locust outbreaks in the 1870s, the nation was in the grip of an economic depression. There was plenty of suffering concentrated in the cities, so there was not much sympathy to spare for the scattered farmers. Factories were fast replacing farms as the financial heart and cultural soul of the growing nation. Moreover, the homesteaders had already been offered free land:  How much more public largess could they expect? The hardships of the frontier—including blizzards, droughts, loneliness, Indians, and locusts—were viewed as “part of the deal.” But if providing physical assistance was a matter of intense debate and social reluctance, spiritual aid was rather less costly and somewhat more graciously given.




CHURCH AND STATE 

Whether deserved or gratuitous, divine or demonic, the locust outbreaks required some response from religious leaders. The churches played a very limited role in providing physical aid, although it should be said that their capacity in this regard was rather nominal. Moreover, a tough-love minister might rationalize that withholding material handouts would foster moral growth, self-reliance, and responsibility—but refusing to offer prayers was beyond even the most harshly judgmental preachers. So religious leaders attempted to intercede with God on behalf of the suffering farmers.

For the most part, the clergy walked the careful line that had been drawn six centuries earlier based on the contention of Thomas Aquinas that animals, including locusts, were not culpable for their misdeeds. From here, Christian orthodoxy had eventually come to the standard position that the proper response to a troublesome swarm was to call upon the populace to repent and humbly entreat an angry God to remove the scourge. Although there are few records of what was said in church services about the Rocky Mountain locust, the prayers offered by state officials likely reflect the cautiously compassionate tone of the religious leaders.

Under pressure from the churches, Missouri’s governor was the first to seize on the political and theological advantages of a call for public prayer on behalf of the farmers. He managed to allude to the locusts without specifically mentioning these creatures. Perhaps the seeming absurdity of setting aside a day of prayer concerning an insect outbreak was deemed inconsistent with the dignity of the governor’s office. And so, in May of 1875, Charles H. Hardin somewhat obliquely proclaimed:Whereas, owing to the failure and losses of our crops much suffering has been endured by many . . . and if not abated will eventuate in sore distress and famine; Wherefore be it known that the 3rd day of June proximo is hereby appointed and set apart as a day of fasting and prayer that Almighty God may be invoked to remove from our midst those impending calamities and to grant instead the blessings of abundance and plenty; and the people and all the officers of the state are hereby requested to desist during that day, from their usual employments, and to assemble at their places of worship for humble and devout prayer, and to otherwise observe the day as one of fasting and prayer.





Many years later, Leland Ossian Howard, the fourth chief entomologist to the U.S. Department of Agriculture, revealed that the timing of Hardin’s “day of fasting and prayer” was not arbitrarily chosen. Rather, the governor had consulted with the state entomologist, who advised Hardin that the locusts would begin to fly from the infested regions in early June. So Hardin’s timing for an appeal to divine intervention was rather more ecologically sophisticated and politically cynical than the merely fortuitous delays of the ecclesiastical courts in earlier centuries. And this locust prosecution didn’t have the grinding officiousness of an ecclesiastical trial. Whether through the power of science or that of religion, within a few days of the time dedicated to prayer the swarms departed. Not since Saint Magnus, Abbot of Füssen (Germany), repulsed a locust swarm using the staff of Saint Columba in 666 had the Church been able to lay claim to such stunning and immediate entomological efficacy. And just as locusts bred more locusts, the people hoped that success—even if miraculous—might breed further success.

Following the locust invasions of 1876, various groups had pressured the governor of Minnesota to issue an official call for a day of prayer. In March 1877, churches turned up the political and theological heat. Urgent requests poured into the capital from religious leaders across the afflicted counties. Some took matters into their own hands: Catholics near Cold Springs pledged to offer prayers to the Blessed Virgin for fifteen years and to construct a chapel in her honor  if she would intervene with the Almighty to lift the scourge. A few pragmatic petitioners advocated that the governor declare a “day of work,” with the attendant wages going to alleviate the suffering of the farmers left destitute by the locusts. But demands for spiritual supplication were more common and conventional—and, in politically pragmatic terms, more likely to be accepted by the citizens. Offering up prayers was one thing—giving up wages was quite another.

Minnesota’s governor John S. Pillsbury declared April 26, 1877, as “a day of fasting, humiliation and prayer” to deliver the people from the locusts and to comfort the afflicted. On the appointed day, Pillsbury closed his own flour mills in Minneapolis, perhaps to avoid the appearance of hypocrisy or to attract the attention of the national press, which enthusiastically covered the day’s events. However, not everyone was happy with the governor’s unusual merger of church and state. The Liberal League publicly denounced their government’s plea for divine intervention, stating, “We hold that this belief in the power of prayer is palpably untrue, its influence pernicious and in this day a marked discredit to the intelligence of Minnesotans.”

But the skeptics’ objections would be empirically refuted. According to a pamphlet published by the American Tract Society, “A very remarkable change in the weather occurred” the day after the prayers were offered. Historians affirm than an April snowstorm was followed by two days of hard frost—and the land was delivered from the scourge. Although there is no evidence that Pillsbury was in cahoots with meteorologists, given the Missouri governor’s conspiracy we have to at least ponder the possibility.

Although crop losses still occurred in 1877, relative to previous years the locust damage in Minnesota was markedly diminished. That fall, religious leaders were touting the efficacy of Christian faith, while the farmers were putting up their crops and the governor was making political hay. Pillsbury issued a proclamation of thanksgiving for the plague having been lifted, although he had the good grace not to explicitly credit himself and his statewide day of prayer with the turn of fortune. And in Cold Springs, the faithful made good on their vow and built a chapel to the Virgin Mary under the direction of Reverend Leo Winter. Whether or not the people offered words of thanks for  fifteen years is not known, but the chapel itself only survived a bit longer than the promised period of prayers. The wooden structure was destroyed by a tornado in 1894 and not rebuilt until 1951. Although the granite structure was officially renamed Assumption Chapel in honor of Mary, it is still commonly called the Grasshopper Chapel in recognition of its origin.

In May 1877, the Dakota Territory joined the gubernatorial rush to religiosity. Although the governor dismissed the severity of the situation and contended that financial aid would “demoralize the people and make mendicancy honorable among some classes,” religiosity apparently was within the scope of his leadership. Not to be outdone by his eastern neighbor, Governor John L. Pennington proclaimed May 4 as his own territory’s day of fasting, humiliation, and prayer. Perhaps impressed by previous successes in Missouri and Minnesota, but more likely because of piety and empathy, the residents generally observed the special day. Banks closed and merchants suspended business in recognition of what might now seem to be a constitutionally problematical unification of church and state.

Kansans took a different tack regarding the role of religion. There were apparently few appeals from the churches for state-sanctioned prayers beseeching God to remove his six-legged servants from the fields. At least within some religious communities, direct action was favored over divine intervention. The Newton Kansan praised the devout and pragmatic settlers, saying, “The Mennonites are not afraid of the grasshopper. He is an old acquaintance of theirs; and they kill him at once without holding mass meetings or writing complaining letters to the newspapers.”

These glimpses of religious responses to the Rocky Mountain locust provide some insight into the pioneer communities’ view of themselves and their relation to God. Although a few people favored the bold interpretation that locusts were Satan’s minions, the general response appears to have reflected the caution of the ecclesiastical courts centuries earlier. Most settlers assumed a position of self-admonition with the hope that through humility, repentance, sacrifice, and prayer the Almighty could be persuaded to deliver them from their suffering. However, we have to infer this religious reaction from social snippets  and historical hints—with one remarkable exception. The Mormons were the West’s most fastidious historiographers. And not only did these pious people keep abundant records, but they also had plenty of locusts.




TESTS OF FAITH 

Having headed to Utah on a religious quest for a homeland, the Mormons were accustomed to seeing their experiences as part of a divine plan. Their trek into the wilderness of North America was the nineteenth-century version of the Israelites’ journey into the deserts of the Middle East. And just as Canaan was the promised land of the latter people, the Great Salt Lake Valley was the holy land of the former. Both pilgrimages were fraught with difficulties, although the Israelites were headed away from the land of the locusts and the Mormons were headed into swarms. Being inured to physical trials, the Mormons initially viewed the locusts as yet another test of their faith and devotion imposed by Providence.

The leaders of the Church of Jesus Christ of Latter Day Saints assured their flock that the swarms were a means by which God reminded his children of their dependence on him. Like the flood sent by God to cleanse the world from its depravity, the physical privation wrought by the locusts was the Creator’s way of calling the settlers back from their materialism, worldliness, and self-sufficiency. Just as a parent uses punishment to teach a child a valuable lesson, the church leaders reminded the people that “the Lord chasteneth those he loveth.” And the Almighty was a strict father.

The Mormons were inundated with locusts in the 1850s. A correspondent from Pleasant Grove wrote, “I do not think there were any more in Egypt in the time of Moses than there are now on my place, for the ground is literally the color of grasshoppers.” As if the swarms were not difficult enough, the responsibility for this invasion was placed squarely upon the Mormon settlers. Their leaders scolded them for having flagrantly violated the will of God and avowed that the plague had been sent as a punishment for having failed to observe the Sabbath.

For most Christians, the Sabbath is the day of rest that comes at the end of a week. And by all accounts, the Mormon people had faithfully observed their Sunday obligations. But the Sabbath also occurs on another temporal scale. Mormon theologians explain that when the Israelites prepared to enter Canaan the Lord revealed to Moses a plan for storing food to ensure that the people would have full larders during the difficult times that would inevitably come. According to the twenty-fifth chapter of Leviticus:The Lord commanded that “the seventh year shall be a sabbath of rest unto the land, a sabbath for the Lord: thou shalt neither sow thy field, nor prune thy vineyard.” . . . After the seven Sabbath years the Lord further commanded that a “jubilee shall that fiftieth year be unto you: ye shall not sow, neither reap that which groweth of itself in it, nor gather the grapes in it of thy vine undressed. For it is the jubilee; it shall be holy unto you.”





Strict observation of Sabbath and Jubilee years is vitally important in Mormon theology. In this case, religious restraint complemented physical prudence. Farmers in the desert—either Canaan or Utah—where droughts and locusts could destroy a year’s harvest, were well advised to lay away a supply of food. Moreover, good agricultural practice suggests that periodically resting or fallowing the land fosters a more sustainable production system. As bad luck or divine providence would have it, the locusts began to arrive the year that the Mormon farmers failed to observe a Sabbath, and the insects bred prolifically and continued their devastations into the following year. On July 13, 1855, a prominent church official, Heber C. Kimball, issued his harsh critique of the farmers’ failure to heed President Brigham Young’s instructions:Perhaps many feel a little sober because our bread is cut off, but I am glad of it, because it will be a warning to us, and teach us to lay it up in future, as we have been told. How many times have you been told to store up your wheat against the hard times that are coming upon the nations of the earth? When we first came into these valleys our  President told us to lay up stores of all kinds of grain, that the earth might rest, and it is right that it should. It only requires a few grasshoppers to make the earth rest, they can soon clear it. This is the seventh year, did you ever think of it?





Mormon historians note that if the farmers had obeyed Brigham Young and observed 1854 as a Sabbath year, the land might not have been so conducive to the locusts—and the hardworking pioneers would have had a time of rest. The insects would have found only fallow fields and moved on after leaving only a few eggs. Instead, the swarms arrived to find the desert converted into a banquet, and the pests proliferated. To make matters worse, the Mormons had also failed to put up stores of food, so not only did they lose three-quarters of their grain but they also had little in reserve. The theologians add that God would surely have provided a compliant people with a bumper crop before a Sabbath year, so the Mormon farmers were thrice punished for their disobedience. Insubordination, faithlessness, and greed—no wonder the locusts came to Utah.

In a community rooted in a single religion, the church leaders can count on civic support and affirmation of their views. The Deseret News echoed the theological interpretation of the locusts, proclaiming, “The destroying angels are abroad! They are coming this way. They are armed and legged and winged—as orthodox angels should be—and fully equipped for war. The maneuvers are not exactly according to the manual, but they act in concert and their march is irresistible.”1

The army of destroying angels that arrived in the 1860s presented a profound challenge to the Mormon faithful. The locusts’ arrival did not seem to correspond to any great misdeed on the part of the settlers, so how should the swarms be interpreted and what should be   done about them? Here is where the great Mormon leader, Brigham Young, exhibited his powerful capacity for religiosity and practicality in providing answers to his people.

On the one hand, his message was deeply spiritual. In reply to a letter from a Mormon farmer battling locusts in Kansas, Young replied, “The only remedy that we know for them out here, is to exercise faith and pray the Lord to bless our land and our crops and not suffer them to fall prey to the devourer, and to overrule circumstances that His purposes may be accomplished.” In this manner, he sustained the core of religious faith that was at the heart of Mormon life. But Young took the “lesson of the locusts” one step further, using the invasion of this menace to affirm the validity of Mormon practices and the importance of community. In a sermon at Tooele, Utah, in 1867, Young told his followers:According to present appearances, next year we may expect grasshoppers to eat up nearly all our crops. But if we have provisions enough to last us another year, we can say to the grasshoppers—these creatures of God—you are welcome. I have never yet had a feeling to drive them from one plant in my garden; but I look upon them as the armies of the Lord, and with them it is easy for Him to consume a great nation. We had better lay up bread instead of selling it to strangers, and thus avoid a great calamity that otherwise might overtake us.





And so, the Mormon leader continued to teach that all of the world, even the locusts, was the work of the Almighty. And if the Mormons were attentive to their faith’s edicts regarding the maintenance of a well-stocked larder, then they should have no reason to fear the handiwork of the Creator. Thus, the locusts were not God’s curse but his way of testing whether the Mormons had been obedient. On those who had been greedy and exchanged their food for the money of strangers, rather than keeping their bread within the family as commanded, the locusts would inflict well-deserved punishment. Fundamentally, Young’s view of God and the locusts was consistent with the tenets of modern parenting. Their heavenly Father was simply  delivering a lesson in “logical consequences”: His children had been told what would happen if they disobeyed the church, and now those who chose to ignore a holy decree would suffer.

Brigham Young was, however, much more than a theologian with a capacity to put a spiritual spin on the natural world. He was an eminently practical man who understood that faith did not put food in the hungry bellies of Mormon farmers and communities besieged by locusts. Submission to divine will was laudable, and welcoming God’s creatures into the garden was virtuous, but in 1868 the crops were fast disappearing under a blanket of voracious insects. Having seen fields and orchards stripped near Provo and his people depending on prayer to combat the locusts, he was ready to mix in a bit of pioneer pragmatism with his religious rhetoric. It was true that just twenty years earlier flocks of seagulls had miraculously saved the faithful from Mormon crickets (which were named for this event and are actually not crickets at all but a bizarre, coffee-colored, wingless katydid that aggregates and marches in dense bands). However, relying on miracles is a risky strategy for a beleaguered religious community, living in a desert, with no reason to expect help from outsiders or the government. And so in a sermon given at Mill Creek the Mormon leader preached:Those who manifest by their works that they seek to do the will of the Lord are more acceptable before Him than those who live by faith alone. . . . Have I any good reason to say to my Father in heaven, “Fight my battles,” when He has given me the sword to wield, the arm and the brain that I can fight for myself? Can I ask Him to fight my battles and sit quietly down waiting for Him to do so? I cannot.





He went on to remonstrate that had the people been properly storing food in anticipation of the Sabbath, the ravages of the locust might have been negligible. But the core of his message was that God helps those who help themselves. Brigham Young heartily endorsed the admonition found in James 2:26: “For as the body apart from the spirit is dead, so faith apart from works is dead.”

For all of their unusual religious beliefs, the Mormons were ultimately much like the other pioneers. In the end, they were pious pragmatists who understood Oliver Cromwell’s sage advice to his troops: “Put your trust in God, my boys, and keep your powder dry.” In this sense, their story is probably representative of how many of the settlers viewed religion on the frontier. They would not be content with praying for divine deliverance from the locusts; they would wield their own swords. And it was in this realm of direct confrontation that the settlers showed the great American penchant for innovation, practicality, and industry. Prayer was fine, but what the West really needed was a good horse-drawn locust harvester.
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