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For Susie, my inspiration







Is not this the fast that I have chosen? to


loose the bands of wickedness, to undo the


heavy burdens, and to let the oppressed go


free, and that ye break every yoke?


—Isaiah 58:6
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Prologue


Starved into Submission





THE SMALL TIMERon the stove buzzed and the lighthearted conversation around the table stopped. With practiced efficiency, Subject Number 20 stood, stepped away from the table, and silently walked outside. His “buddy”—a designated supervisor required to accompany him outside the lab at all times—had taken him to their friends’ house in Minneapolis several times over the course of the experiment. It was the home of two elderly ladies who had somehow come to befriend the corps of test subjects. While he couldn’t eat their food, just getting out of the lab and talking to people unconnected to the experiment was invigorating. At least it had been at first.


During these furloughs, Number 20 had gotten into the habit of chopping wood in the backyard until the meal was done, the dishes were put away, and the temptation to cheat and steal a morsel of food had passed. And there had been cheaters. The lapses were all too easily detected when a volunteer’s weight loss suddenly veered from the predictive curve carefully drawn by Dr. Ancel Keys. Those incidents led to immediate dismissal from the experiment, stern talks from the doctor, and the implementation of new layers of supervision. Everyone knew who they were, the cheaters, the men not tough enough to finish the experiment. Number 20 had seen the shame in their eyes; he had joined in the pitying glances and the whispered reproaches. He refused to become one of them. But he still chopped wood during dinner. He knew the limits of his willpower.


In the early days, as the food was served inside without him, he would chop giant stacks of timber in the moonlight—sweating, chopping, congratulating himself on the strength of his character with each fall of the ax. Now, after months of starvation, his efforts were a farce, a charade of a strong young man helping out two widows with their chores. Either old lady could probably have picked him up and carried him across the yard. Number 20 wondered if he had strength enough to swing the ax a single time. Besides the general weakness that accompanied his malnourishment, he had also mangled a finger on his left hand the week before. It throbbed painfully. He watched the moonlight reflect on the ax’s shiny blade as he walked to the woodpile.


The experiment was in the rehabilitation phase—the hard part was supposed to be over. Yet even with the starvation phase complete, the scientists controlled every bite of food in his diet, as they had for the past nine months. The volunteers who remained had been divided into four recovery groups, and each group was given incrementally more food than they had been allowed during the starvation phase. As luck would have it, Subject No. 20 suspected he was in the lowest group and, thus, given only 400 more calories a day than he had been allowed during starvation. The difference was almost imperceptible. It was a crushing disappointment after nine months of counting the hours to “R1,” the day he thought he would be allowed to eat again.


The difference for his group amounted to about two slices of tasteless soy bread a day, in addition to the smattering of turnips and cabbage they were now accustomed to. He wasn’t even gaining weight; in fact, he was still losing weight—which, the doctors explained, was actually his body recovering from starvation: the fluid retention caused by edema was going away faster than he could regain healthy tissue. That reasoning did nothing to cheer him up as he continued to think about food to the exclusion of all else. On good nights, he dreamt of feasts, giant steaming tables piled high with ham, potatoes, bread, and pie. On bad nights he startled himself awake with horrifying nightmares of cannibalism, wiping his mouth to see if it was dripping with blood. As he caught his breath in the gray darkness of the barracks, he would listen to the groans and the raspy, shallow snores of his friends who were suffering through tortured dreams of their own. The prospect of another three months in the lab was unbearable.


He split a log cleanly, and watched the two halves fall dumbly apart. Just that one swing of the ax exhausted him; he paused to catch his breath. He heard with sharp clarity his friends laughing inside, heard their forks scraping their plates—the scientists had confirmed a piece of folklore that said hearing improved with starvation. Was it dessert, Number 20 wondered, a freshly baked pie or a scoop of ice cream? Or were they still lingering over pot roast and gravy? He imagined slicing through the tender meat with a silver knife, feeling the blade cut cleanly until it scraped the china, soaking up gravy with a slice of warm bread, washing it all down with cold milk.


He could quit at any time, of course—several men had. He was supposed to be stronger than that, a leader of the group. He was supposed to be suffering for his pacifist beliefs, while at the same time benefiting mankind in the study of starvation and rehabilitation. Men were dying overseas in the war. Friends of his were in the fight. Hitler had starved millions. How would Number 20 be able to say that he had been not only unwilling to serve alongside the troops, but also too weak to even complete a science experiment? He knew that for the rest of his life, people were going to ask him what he did during the war. The starvation experiment was his opportunity to give an honorable answer to that question. How could he quit?


So he had stuck with it, feeling colder, fainter, thinner, and hungrier each day. When he caught a bad cold, Number 20 found himself hoping it would get worse. For days he searched his tired body for symptoms of tuberculosis…to no avail. He had begun to think of the hospital, with its starchy meals, as his deliverance, an honorable alternative to quitting or expulsion.


Just a week before, Number 20 dropped his car on his hand. He had jacked up his old Packard in the stadium parking lot, pretended to do some maintenance, and then pulled the pin on the jack as he set his left hand on the ground. He flinched, pulled his hand out at the last instant. He had only crushed a finger, and not badly enough to be removed from the study. The doctors were suspicious, of course, and would have yanked him from the experiment in a second if they had thought him suicidal or psychotic. He insisted convincingly that it was an accident. They took him to the hospital, but continued to bring him carefully measured meals from the laboratory’s kitchen. He loathed himself for losing his nerve, and wondered if he would get another chance to fake a believable accident.


Subject No. 20 knelt on the ground of their friends’ yard and stood up one of the logs he was to split. It had a smooth, flat surface, as smooth and level as a small table. He splayed the fingers of his left hand across the flat top of the log and looked at them. Like everything else on his body, they looked alien to him now. His knuckles bulged on spidery, thin fingers. His pale skin was blue in the moonlight. One blackened fingernail reminded him of his last pathetic attempt. With his right hand, Number 20 raised the ax into the air. He had to grip the handle about halfway up to put the blade in range. He barely had the strength to hold the ax, and wondered seriously if he could bring it down with enough power to do any damage. He thought about three more months of hunger, three more months of scientists prodding his body and psychologists probing his mind, with Dr. Keys watching somberly in the background, making notes on his clipboard, raising an occasional eyebrow at the graphs of the psychological inventory.


Number 20 pulled the ax down with a grunt and what remained of his strength. The blade came down straight and true. Before he passed out, Subject No. 20 watched with satisfaction as three of his fingers rolled off the log and into the neatly mown grass.









Chapter One


High Altitude Studies





AS IN MOST MODERN SIEGES, the zoo animals were among the first victims in Leningrad. It was not a hard decision; what was the point of watching the poor beasts starve when they could nourish famished people for a few days? The hungry Leningraders felt not a whit of sentimentality as they slaughtered the animals, filling the cold streets with the steaming blood of tigers, lions, and giraffes. The zoo’s livestock quickly disappeared as the people of Leningrad first acquired their taste for exotic meats.


It was November 1941. The people of Leningrad were beginning the Hungry Winter, the coldest winter ever in a city with a proud history of miserably cold winters. Hitler’s army had surrounded them since September 8, 1941. The Führer needed to move the tanks and artillery that surrounded the city to other fronts, but the stubborn Leningraders wouldn’t cooperate by surrendering. Hitler also didn’t want to be burdened with the feeding of millions of famished Leningraders when the city finally capitulated. Hitler formulated an elegant plan, one that would both free up his artillery and reduce the eventual number of captives in his clutches. Hitler ordered that Leningrad be starved into submission. The siege would last 872 days.


After the zoo animals, the people of Leningrad next turned to their household pets. Killing beloved dogs and cats was slightly harder than killing zoo animals, but an easy decision nonetheless for hungry-enough people. The Leningraders had no choice but to supplement their official ration. The government gave manual workers an allotment of bread and cabbage that amounted to about 700 calories a day—about one fifth of an adult’s daily requirement. Nonmanual workers were given only 473 calories a day; children, 423. Dogs and cats disappeared. Even the rats fled, as their food supplies disappeared in the city. Hungry Leningraders took some comfort in the knowledge that their rats now populated the relatively well-provisioned trenches of their German tormentors.


As the siege dragged on, temperatures plummeted to–40°F. The people collectively remembered that some wallpaper paste was made from potatoes. Wallpaper was stripped away from the living rooms and parlors of Leningrad, the paste scraped into pots and boiled into soup, a soup that tasted much more like paste than potatoes. Leather, too, could be boiled into a gelatinous mess that could briefly satisfy the sharpest pangs of hunger.


By 1943, as the siege entered its second year, all the animals, wallpaper paste, and leather had been consumed. The people descended into a rare kind of hunger, a hunger that tested even the most fundamental taboos. People began eating corpses. In most cases the flesh was still firm and well preserved by the frigid temperatures. The eating of the dead became a ghoulish fact of life, until inevitably, the hungriest began looking for fresher meat.


The children of Leningrad began disappearing. As rumors of cannibalism spread, it became illegal to sell any form of ground meat in the city, as the sources became too horrifically questionable. In one case, the bones of several dozen children were found inside the apartment of a concert violinist. Even his own five-year-old son was missing. The Leningrad police formed a special division to combat cannibalism. By the beginning of 1944, as even corpses and children became scarce, there were reports of people cutting off their own body parts and eating them in a desperate attempt to stave off hunger.


The Red Army broke through the German lines on January 27, 1944, and the siege was lifted. In all, a million Soviets had starved to death in that city—more than a thousand per day. People were forbidden, both officially and unofficially, from ever speaking of the cannibalism that took place during the siege. The Soviets had learned to a frightening extent how much the availability of food allows civilization to occur.


The Siege of Leningrad was just one, terrible example of hunger’s role in World War II. The first starving survivors of the Nazi concentration camps were liberated around the same time the siege was lifted. Their skeletal images were just beginning to sear themselves into the public consciousness. Food consumption in occupied Norway had been near famine levels for almost the entire war. A hunger crisis spread across China as the war between Chiang Kai-Shek and the Communists wreaked havoc in the countryside; millions starved in 1943 in the province of Honan alone. Even the United States, with massive agricultural capacity and no battles on her own soil, saw shortages because of the war. The United States implemented nationwide rationing in 1942, transforming sugar, butter, coffee, and beef into luxury items. The American government, anticipating the Cold War, began taking a long look at the possibility and the implications of widespread starvation. They wanted the postwar world rebuilt in America’s democratic image. It would be impossible, as Dr. Ancel Keys would often point out, to teach starving people democracy.


Those concerns were alluded to throughout the July 30, 1945, issue ofLife magazine. Published during the strange summer that unfolded after Victory in Europe (May 8), but before Victory in Japan (August 14), the magazine seemed torn between an austere wartime stance and the ebullience of imminent victory. The Nazi surrender documents, signed by Nazi General Alfred Jodl, were reproduced in full. So were photographs of actress Ella Raines sunbathing beside her Beverly Hills pool.


In another article in that same issue, readers learned that there were close to three million “displaced persons” under the care of the Allied armies in Europe alone. Getting the DPs to the food or the food to the DPs was a major challenge for the fledgling United Nations. An editorial in that same issue ofLife stated that Russia “is the No. 1 problem for America because it is the only country in the world with the dynamic power to challenge our own conceptions of truth, justice and the good life.” According toLife’s editors, Americans had to find a way to “equal the communist talent for persuasion.”


Finally, in that same issue, framed by ads for Borden Milk and G&D American Vermouth, there was a four-page photo spread entitled “Men Starve in Minnesota.” At the University of Minnesota in Minneapolis, readers learned, thirty-six volunteers were being starved so that science might understand the effects of severe malnutrition and how to treat it. Someone paging quickly through the magazine might have mistaken the emaciated volunteers for victims of the Nazi concentration camps, with their characteristic protruding ribs and empty stares. One man’s grotesquely swollen leg was shown in a photo, the swelling an apparent side effect of the hunger. In another, several bony men ran shirtless on treadmills. Finally there was a stern doctor in a lab coat, the head of the study, who was measuring the chest of one gaunt volunteer, with large steel calipers. He was identified as Dr. Ancel Keys.


The photos must have provoked questions in the minds of thoughtful readers: Who are these men? Why would anyone volunteer to be starved? Have they learned anything? Who is this Dr. Keys?Life readers in 1945 had only scant captions for answers.


 


Ancel Benjamin Keys was born on January 26, 1904, in Colorado Springs, the only child of working-class parents. Two years later, his family moved to San Francisco where his father hoped to find work. They arrived just in time for the Great Earthquake. While their small house was undamaged, the print shop where his father worked was destroyed. The family fled to Los Angeles. Keys would claim all his life that during their refuge in Southern California they stayed with his uncle—silent film legend Lon Chaney. It made for an interesting beginning to an exceedingly interesting life story.


Keys’ flair for drama may have been inherited from his famous uncle. His maternal grandparents, Emma and Frank Chaney of Colorado Springs, were profoundly deaf. Hollywood legend has it that their son, originally named Leonidas, learned his silent artistry by communicating with his parents via pantomime. It is highly unlikely, to say the least, that Keys and his parents stayed with Lon after the earthquake in 1906. Lon Chaney wouldn’t move to California until 1910, and he wouldn’t make his first credited film appearance untilPoor Jake’s Demise in 1913. In fact, at the time of the Great Earthquake, Hollywood’s first film studio hadn’t even arrived—the Nestor Company would open at the corner of Sunset and Gower in 1911. Keys was a two-year-old when he survived the Great Earthquake and subsequent fire—he can be forgiven if his memory of the aftermath was a little sketchy. It was the telling lapse, however, of a man who learned early on to like the idea of fame and celebrity.


Six months after the earthquake, the Keys family moved back to the Bay Area, to Berkeley, where Ancel would spend most of his adventurous boyhood. The Berkeley of Ancel Keys’ youth was in most ways a typically idyllic small California town. Streetcars and automobiles still competed for space with horse-drawn wagons and strolling pedestrians. Gentle treeless hills rolled at the edges of the city. Inside Berkeley, mature trees and lush vegetation crowded the sidewalks. Trains connected the city to nearby Oakland, and ferries made the short trip to San Francisco. Ancel and his family lived in a plain, gray, two-story house on Shattuck Avenue, a street lined with similar houses crowding the sidewalk and each other.


It was not a religious household; his parents did not belong to any church. Once his mother did make Ancel attend Sunday school at the Presbyterian church near their home, but Ancel came away unimpressed. He did not believe in the miracles the minister spoke of, and he did not feel a great need for the comforts and promises that religion offered.


If Berkeley looked similar to other rural California towns of the era, it was different in one fundamental way: it was a college town. Berkeley was dominated by the University of California. No citizen of Berkeley could avoid brushing up against what was rapidly becoming the most respected institution of higher learning in the West. The histories of the school and the town were inseparable. The land north of Oakland that would become Berkeley was actually named by the trustees of the College of California, who had purchased one hundred sixty empty acres there in 1866 with an eye towards future expansion. They named the college town they envisioned after George Berkeley, an Irish philosopher who believed that nothing, not even physical objects, existed apart from perception. The entire campus moved from Oakland to this new city in 1873. Berkeley would incorporate five years later.


 


Ancel’s father worked in a print shop. His mother kept house. Neither had a college degree. Their lack of education was in no way unusual. In 1920, when Ancel was sixteen years old, only 22 percent of the American population had an education beyond the fifth grade. Sixteen percent graduated from high school. A scant 3.3 percent had four or more years of college. In the college town of Berkeley, however, that percentage would have been far higher. A young, inquisitive boy like Ancel Keys spending his formative years in Berkeley would have seen higher education as a completely normal part of life.


If college was part of the background noise of Ancel’s boyhood, so was a healthy and unusually varied diet. Growing up in California, Keys regularly enjoyed a wide variety of fresh foods that were regarded as exotic or extravagant in the rest of the country, foods like oranges, olives, lemons, and almonds. Later in life, as he traveled the world, Keys would often complain that the diet of whatever city he was visiting was lacking in the fresh fruits and vegetables that he loved. In addition to the rainbow of foods grown in the region, California then, just as it is now, was an entry point for exotic peoples and foods from all over the world. When not enjoying his mother’s highly regarded cooking, one of Ancel’s favorite adventures was a trip into San Francisco’s Chinatown to buy an egg roll and two bowls of chow fan for forty cents.


Keys was born in the same year that Teddy Roosevelt was elected president and he shared the president’s fondness for the “vigorous life.” He was not a completely uninterested student—at one point in junior high he even tried unsuccessfully to found a chemistry club. Ancel was just far more interested in exploring the western wilderness that surrounded him. At the age of ten, he and two friends fled school to live on Grizzly Peak, a hill that still offers wonderful views of the University of California campus. Keys and his fellow truants camped for three days, subsisting on dried prunes, bacon, and Aunt Jemima pancakes cooked over a campfire.


At the age of fifteen, Keys spent the summer working at a lumber camp. He returned home for the start of school, but soon grew bored again with Berkeley and the classroom. He left a brief note to his mother, and thumbed a ride on a car going south.


The ride ended in Needles, California, a Mojave Desert town that bragged of being the hottest city in America. Ancel couldn’t find work in Needles, but heard of an unusual job opportunity across the border, on the outskirts of Oatman, Arizona. Hearing that the pay was good, he signed up.


Ancel was driven to the mouth of a small cave, an irregular horizontal slot that opened in a low desert hillside. He stepped down from the truck and followed the foreman a few steps inside. After the bright desert sunlight, it took a minute for Ancel’s eyes to adjust. When he could see again, Ancel involuntarily jerked backwards as he realized that millions of tiny eyes were upon him, alertly staring to see who had disturbed their slumber. The ceiling of the cave, from where he stood into the darkest reaches beyond the dim light, was covered with bats. They were twitching, squeaking, and most of all, defecating. The floor was covered with their guano. It was ten feet deep in some places, reaching almost to the ceiling. The guano, the foreman told Ancel, was prized by fertilizer manufacturers. Ancel’s job was to shovel the dry, odorless pellets into gunnysacks.


Day after day he filled sack after sack with his shovel, the nervous sleeping bats his only company. Each morning, a truck would arrive to leave fresh food and water, and to take away his filled gunnysacks. Ancel had only cold sandwiches to eat; there was no wood with which to build a fire. He dug a primitive latrine some distance away from his “bedroom,” an old blanket that provided his only cover. At night, as he rested under that blanket, there was no light to read by, and nothing to read anyway. Every sunset, Ancel’s day would end as the bats’ work began with their frenzied, fluttering exodus from the cave. He stared at the stars until he went to sleep, vowing to learn more about astronomy when he returned to civilization.


Keys worked alone in the desert for three months, filling gunny sacks with guano and sleeping under the stars. One morning the truck came for his bulging gunnysacks, and Ancel got on too, and returned to Needles. He collected his accumulated wages, bought a new suit, a hat, and a train ticket, and returned to Berkeley.


His mother embraced him upon his return, curious about his absence, but relieved beyond any anger. Keys returned to Berkeley High School slightly more energetic about his studies than before. A lifetime in the college town of Berkeley plus a season shoveling bat guano had helped him see the value of a college education. Unfortunately, his grades and frequent extended absences up to that point did not mark him as college material. However, a perceptive (or perhaps charitable) algebra teacher saw a glint of potential in Keys and wrote a recommendation glowing enough to gain him admission to the University of California, despite modest grades. He enrolled in 1922.


Ancel attacked college work with the same vigor with which he had shoveled guano in the desert. In addition to loading up on calculus, chemistry, and other science courses, Keys also studied German and Chinese. He worked thirty hours a week in the university library, and still made time to take his fellow students for thirty bucks a month playing bridge. He found himself in the running for the chemistry department’s sole scholarship—and was greatly disappointed when he came in second to a student with a less challenging course load.


At the end of his freshman year, Keys took another unusual summer job. He signed on as an oiler aboard the merchant vessel the SSPresident Wilson, bound for the Orient. Keys’ job during the voyage was to feel the bearings of the ship’s two drive shafts and add oil if they felt too hot. Keys himself often felt overheated during his four-hour watch, guzzling gallons of water only to sweat it all out in the sweltering engine room.


The ship’s first port of call was Shanghai, where Ancel was disappointed to discover that the Mandarin Chinese he had learned to speak in Berkeley was useless among the merchants on the docks. On a subsequent port call in Hong Kong, Keys discovered that the vendors could just make out his written Chinese. An excited crowd gathered on the dock to watch the foreigner haggle over the price of a small table in written Chinese. From Shanghai, thePresident Wilson steamed to Manila and Hong Kong, before finally returning to San Francisco. The voyage may have been Keys’ personal introduction to malnourishment: he would say later that he and the rest of the crew subsisted almost entirely on alcohol.


Keys returned to the University of California upon completing his sea tour. Still stinging from the loss of the chemistry scholarship, disappointed by a B grade in advanced mathematics, and still burdened by an adolescent’s impulsiveness, he resolved to leave the university as quickly as possible. He discovered that by taking the greatest number of courses allowed, enrolling in summer school, and changing majors, he could graduate early. He changed his major to economics and political science, and graduated with a degree after only three years.


Keys briefly charted a conventional course for his life. He took a management trainee position at Woolworth’s. He even got married, to the beautiful and athletic Winnie Newton, a young woman he had met in school. But for the young man who had slept alone in the Arizona desert and taken the slow boat to China, the life of a Woolworth’s manager did not prove adequately stimulating. After eight months of selling handkerchiefs and neckties, Keys quit. His marriage to Winnie would last only slightly longer.


At a crossroads, Keys sought out one of his favorite economics professors for advice; Dr. Paul Cadman taught courses on the history of economics and political thought. The professor somehow recognized that while Keys had excelled in economics, his true calling was in the sciences. He arranged for Keys to talk to a colleague, Professor Charles Kofoid, the head of the school’s zoology department.


Kofoid, who had recently been awarded the Faculty Research Lectureship for his discussion of “Amoeba and Man,” welcomed the promising young graduate student into his department. Even though Keys up to that point had not taken a single college biology course, he did not disappoint his new patron. By tripling up on his coursework and studying day and night, Keys received a master’s degree in zoology in an amazing six months.


Keys’ hard work was rewarded when he was offered an assistantship at the Scripps Institution of Oceanography in La Jolla, California, in 1928. After living on his library wages and bridge winnings for six years, the offer seemed too good to be true: one hundred dollars a month and a redwood bungalow on a beautiful seaside cliff. Keys happily moved down the coast.


The institute, originally named the San Diego Marine Biological Station, was founded in 1903 by University of California zoology professor William Ritter. It moved to its permanent location in La Jolla in 1907. The institute changed its name to the Scripps Institution of Oceanography in 1925, in honor of brother and sister benefactors Ella and E. W. Scripps. Although young, the Scripps Institute had already garnered an enviable reputation in the field of oceanography.


By the time of Keys’ arrival, the Scripps campus consisted of a dozen or so buildings, the largest of which was the four-story library in the center of the property. All were within a stone’s throw of the ocean and the institute’s three-hundred-foot-long pier. Keys’ bungalow was about a three-minute walk from either the swimming beach or the research boats. The house had no heat; none was needed in temperate La Jolla. It was built on stilts, and beneath it lived a benign family of skunks.


Keys’ adviser at the institute, Dr. Francis Bertody Sumner, was an expert on evolution. He steered Keys towards a research project on fish survival in low-oxygen water, as it related to their number of vertebrae. The goal of the project was to demonstrate how a specific environmental challenge might affect the bony development of a species. The result was the paperThe Weight-Length Relation in Fishes. In it, Keys disproved the nineteenth-century “cube law” that stated a fish’s weight was directly related to the cube of its length. The study was also an early display of Keys’ passion for meticulously quantifying the physical characteristics of living things.


Keys was able to turn his research into a thesis, one that he would take back to Berkeley to defend. On the way north, he stopped in Los Angeles to visit his uncle Lon Chaney, then at the height of his fame. Chaney’s 1925 filmThe Phantom of the Opera had made him a bona fide superstar. He was resisting the transition to talkies, a stance that was becoming increasingly hard to maintain in sound-crazy Hollywood. Lon also complained to his nephew of a persistent sore throat.


Once in Berkeley, Keys successfully defended his dissertation and received his first doctorate. Also, thanks to the glowing recommendation of Dr. Sumner at Scripps, Keys won a post-doctorate fellowship from the National Research Council. He would leave immediately for Copenhagen to study under the Nobel Prize–winning biologist Dr. August Krogh. Keys’ academic star was now clearly on the rise.


Keys excitedly made the trip to Copenhagen in 1930, his first trip abroad since his stint on thePresident Wilson. After a long trans-Atlantic voyage, on his first day in Copenhagen, he saw an English newspaper with the headline LONCHANEYISDEAD. His uncle had died of throat cancer during his journey.


Dr. August Krogh, Keys’ host in Denmark, was not born into academia. He was the son of a shipbuilder, and would all his life display keen mechanical talent and a willingness to get his hands dirty. Krogh had studied zoology at the University of Copenhagen under Christian Bohr, whose son Niels Bohr would become a pioneering nuclear physicist. For an academic, Krogh was unusually skilled at designing, manufacturing, and successfully marketing medical devices. In many instances, Krogh’s original research was made possible by precise instruments of his own design.


In 1923, seven years before Keys’ arrival in Copenhagen, Krogh’s rare combination of scientific acumen and pragmatism had him single-handedly bring a new industry to Denmark. Krogh’s wife, Marie, was diabetic. During a trip to North America, the Kroghs saw two Canadian scientists manufacture small amounts of insulin by using a cow’s pancreas. Krogh brought the method back to Denmark and founded a company to mass-produce insulin in this novel fashion. The company, Nordisk, rapidly became hugely profitable. Known today as Novo-Nordisk, it remains the largest producer of insulin in the world.


Keys soon learned of the professional conflict that led to the most famous episode in his mentor’s career. Krogh, while studying the mechanism by which oxygen was supplied to the capillaries, came to dispute his mentor Christian Bohr’s theories of oxygen secretion. Eventually, Krogh, using frogs and instruments of his own invention, proved that the capillaries opened and closed in response to their need for oxygen. While the study led to a permanent rift between Bohr and Krogh, it also won Krogh the 1920 Nobel Prize in medicine.


The August Krogh who met Keys in Copenhagen wore a goatee and pince-nez glasses that did not hide the twinkle in his eyes. His first question to the young scientist from America was “What do you propose to do in my lab?” When Keys stammered, Krogh suggested that he work on the “eel problem.”


Scientists had long wondered how the salinity level in the eel’s blood remained constant while they moved quickly between fresh and salt water. Dr. Krogh showed Keys a shallow tiled tank in the laboratory that he could use for his research. The next morning Danish fishermen delivered a slippery, black tangle of live eels. The rest was up to Keys.


The first challenge was grabbing an eel and fastening it to a board so that it could be studied. As the weeks passed, and his skill at wrangling the eels grew, Keys reasoned that only in the gills was the eel’s blood close to the surrounding seawater. He suspected that the gills might be regulating salinity. The only way to be sure was to measure the sodium level in the water that was flowing out of the gills. However, measuring the salinity in such a small quantity of water was impossible with the standard analytical equipment of the day.


Working closely with Krogh, the master instrument maker, Keys built a highly accurate calibrated syringe. With it he was able to prove his hypothesis that the gills regulated the salt level in the eels’ blood. Written with Krogh’s encouragement, Keys’ eel study became his first published work, in theJournal of Biochemistry.


One side effect of the study was a plethora of dead eels, the victims of Keys’ dissections. Keys and the Kroghs’ Danish housekeeper created a recipe for the meat. While Keys found the result palatable, he couldn’t get his less adventurous hosts to try it.


Keys and the Kroghs grew fond of each other. In addition, Keys’ professional successes in Denmark were encouraging. The flat landscape around Copenhagen depressed him, however, as did the gray climate and monotonous diet that lacked almost any fresh ingredients, eel meat notwithstanding. The language proved impossible to master for Keys, a man who spoke Chinese before he was twenty. He said that when spoken properly, the Danish speaker sounded like “he had throat disease.” In 1931, Keys accepted a Rockefeller Foundation Fellowship to the University of Cambridge, and said good-bye to his Danish mentor. Knowing of Keys’ unhappiness in Copenhagen, Krogh had arranged the fellowship with an old friend, Professor Joseph Barcroft.


Keys’ new boss at King’s College at Cambridge was a celebrity scientist in his own right. In one well-publicized study designed to research the effects of cold temperatures on the nervous system, Barcroft lay naked on a couch in subfreezing temperatures for an hour at a time, and recorded his impressions in a notebook. During World War I, Barcroft had put aside his religious pacifism—the Barcrofts had been Quakers since the seventeenth century—to work in the British military research facility at Porton Down. At the lab, Barcroft had disputed the claims of the French military about the lethality of hydrogen cyanide gas, a weapon the French had tested extensively on animals. To prove that it was not adequately poisonous for humans on the battlefield, Barcroft entered a gas chamber with a dog, and flooded the chamber with the gas. It killed the dog in under two minutes, but Barcroft strolled happily out of the chamber, having advanced science and his fame with one experiment.


By the time of Keys’ arrival, Barcroft was studying the effects of high altitudes on human physiology. Advances in aviation during World War I had made high altitude studies a favorite of the world’s more swashbuckling physiologists, each trying to outdo the other in duration and elevation. Barcroft began his studies on the subject by sealing himself for six days in a glass chamber in which the partial pressure of oxygen could be reduced to simulate the air at high altitudes. Barcroft sampled his own blood so often that he deliberately exposed the radial artery of his left arm for the duration of the experiment.


The pinnacle of Barcroft’s high altitude work had been three months spent atop Peru’s Cerro de Pasco from November 1921 to January 1922. One of Barcroft’s published conclusions from that study was that permanent dwellers at high altitudes “are persons of impaired physical and mental powers.” It was a generalization that incensed Barcroft’s Peruvian colleagues.


Keys struggled at Cambridge to find his exact place in the world of physiology. He did little teaching and felt very much the outsider at the obligatory weekly dinner at King’s College, where he found the food as bland and unsatisfying as the conversation. Even so, Barcroft took a shine to Keys. So much so that he campaigned for Keys to become part of the permanent faculty at Cambridge. To this end, Barcroft arranged for Keys to be awarded a PhD from King’s College—Barcroft was afraid that the University of California doctorate might not be sufficiently impressive for his colleagues. The Cambridge doctorate, while perhaps more prestigious than the California degree, took considerably less work on Keys’ part. It required no examination, no thesis, no work, and, in fact, no payment other than the cost of the elaborate mortarboard and silk gown with red stripes required for the graduation ceremony. Keys would keep the gown in his Minneapolis closet to show visitors for years.


Barcroft’s efforts to retain Keys went unrewarded. In 1933, after only two years at Cambridge, Keys received a cable from Harvard University. Keys was ready to return to the United States, and a job offer from the nation’s most prestigious university was the perfect opportunity.


Once at Harvard, Keys began planning an ambitious high altitude study of his own, in the spirit of Barcroft’s work on Cerro de Pasco. Not to be outdone, Keys arranged for his expedition to go to the Himalayas. Keys organized an international team of ten men, including an Englishman, a Dane, and a Peruvian. The perennial political instability of the region had scared off other scientists, but not Keys, who somehow briefly secured the required permits he needed to scale the tallest mountains in the world. The spirit of international cooperation was not to last. The equipment was on a steamship bound for Karachi when Pakistan renounced its permission for the expedition, stating a crop failure in the region as their justification. It took all of Keys’ persuasive powers to get the New York City longshoremen to unload his equipment on New Year’s Day, 1935.


Undaunted, Keys immediately changed the team’s destination to the north of Chile, to the site of a high altitude sulfur mining village believed to be the highest permanently occupied settlement on earth. Somehow Keys managed to get his team and his equipment to converge on a town called Chuqicamata. From there, they traveled to the miners’ village, ’Quilcha, at 17,500 feet above sea level. The team formulated a scale by which they could subjectively evaluate their own relative acclimatization based on a number of variables. The robust Keys came out on top of this evaluation, scoring a 90 out of a maximum 100 points. The next highest total was 65, scored by W. H. Forbes of the Harvard Fatigue Laboratory.


Not everyone appreciated Keys’ seat-of-the-pants methods and authoritarian style. At one point, a procedural disagreement with Forbes escalated into a full-blown fistfight on the mountaintop. Keys’ rough and tumble childhood served him well in the row, as he dropped the Harvard academic to the cold, rocky ground with a left-right combination. His authority over the expedition was not questioned again.


While the village was at 17,500 feet, the mine where the villagers all worked was at 19,000 feet. The miners walked an hour and a half up the mountain each day to get to work. In doing so they passed an abandoned village at 18,500 feet; the miners’ refusal to live there, preferring the arduous walk, made Keys suspect that 17,500 feet must be close to the maximum altitude at which humans could live indefinitely.


Keys’ own arterial blood would be an important part of the study. While they were not in the Himalayas, the sample he planned to take from his artery at an elevation over 20,000 feet would still be a record—that was important to Keys. So after months of planning and travel, climbing and acclimating, Keys found himself flat on his back on a frozen Chilean peak, waiting to give the record-setting blood sample.


He watched John Talbot, a young internist from Harvard, sink awkwardly to his knees on the rocky ground and fumble with his equipment. Keys wasn’t worried. The minute he rolled up his sleeve, his arm went numb from the cold. He wouldn’t feel the needle, no matter how clumsy the young doctor might be. Keys could tell that Talbot didn’t feel well—the thin air at 20,140 feet affected them all differently. Keys had been up there with a graduate student acclimating for three days; Talbot had just arrived from their 17,500 foot base camp at ’Quilcha that morning.


Talbot found an artery after a few tries, and the two doctors watched Keys’ blood bubble into the chamber. When it was full, Talbot stood and held the syringe in front of him.


“Well,” said Keys, laughing, “is it frozen yet?”


Talbot’s eyes rolled back into his head as he lost consciousness. For the second time in that expedition, Keys watched one of his colleagues crash to the ground. Keys realized immediately that Talbot had severe high altitude sickness, a potentially lethal case. Talbot’s face was blue not from the cold, but from cyanosis, a lack of oxygen in the blood. Keys leapt to his feet and called over the Chilean miners who had escorted Talbot to the peak. They carried him back down to the base camp.


Talbot fully recovered. In fact, he went on to become editor of theJournal of the American Medical Association. The Chilean expedition, despite its haphazard beginnings, was an unqualified scientific success, eventually written up in seventeen scientific publications. Keys’ record for the highest altitude arterial blood sample stood for decades.


 


After the completion of his high altitude study, Keys returned to Harvard, where it didn’t take long for him to again feel the urge to wander. He had no seniority at Harvard and didn’t foresee any advancement in his near future. When he received an offer from the Mayo Clinic in Rochester, Minnesota, he took it. The clinic offered him twice his Harvard salary, a secretary and a technician, plus the opportunity to work “in a real medical environment” for the first time in his career. He arrived in Rochester in July 1937.


Few doctors then or now could turn down an offer from the prestigious Mayo Clinic, which brothers William and Charles Mayo had founded in 1889. They had learned medicine at the heels of their father, a frontier doctor and Civil War surgeon. They developed a revolutionary philosophy in medicine, that of cooperation between doctors of various specialties, with the best interest of the patient always the highest priority. In 1919, their practice had grown to the point that the brothers dissolved their own partnership and turned over all the practice’s assets, including most of their own life savings, to a nonprofit foundation. The two brothers died within weeks of each other in 1939, shortly after Keys’ arrival.


Despite the Mayo Clinic’s hallowed place in American medicine, Keys found the atmosphere only slightly more stimulating than his stint at Woolworth’s. After his years of globetrotting, he found rural Rochester to be “awfully provincial.” He was disappointed to find that “all the docs talked nothing but doc business and the evenings were devoted to bridge.”


He stayed less than a year. Lotus Coffman, the president of the University of Minnesota, asked Keys to come to Minneapolis and start a new institute, the Laboratory of Physiological Hygiene. Its ambitious if vague charter was “to try to find out why people got sick before they got sick.” Keys accepted Coffman’s offer. While Keys would retain his yen for world travel, he had found his permanent professional home.


The short stay at the Mayo Clinic did provide Keys with more than another recognizable entry for his curriculum vitae. While interviewing candidates for the chemist’s job at the clinic, he met Margaret Haney. He not only hired her, he married her within a year.


Margaret was a native Minnesotan, from Duluth, where her father was a family doctor. Her mother was a descendant of Quaker refugees who had fled religious persecution in Wales. After graduating from all-female Wells College in upstate New York with a degree in chemistry in 1931, she found it hard to find a job, as did many in the midst of the Depression. She found her way back to Minnesota and a string of unsatisfying, short-term teaching jobs. When the Mayo Clinic called offering a chemical technician position in 1937, she jumped at the opportunity.


Thus began their professional partnership. When Keys left for the University of Minnesota in 1938, Margaret accompanied him, along with a secretary with whom she shared an apartment in Minneapolis. Margaret also assisted Keys in Mexico City, where he did a brief study on the heart sizes of children living at high altitudes. Finally, in 1939, Keys got around to proposing. They were married in a simple ceremony at her parents’ home in Duluth. Margaret would be at Keys’ side for the rest of his life, both personally and professionally.


Keys’ ambitious vision for the laboratory in Minneapolis soon took shape. The central theme of the laboratory would be, he wrote, “the exact measurement of human function and the factors affecting human performance and behavior.” It would be, he thought, like a world-class engineering testing laboratory for the human machine. Keys was so bold as to say that he was creating an entirely new branch of science: “These are not questions of medicine or physiology or biochemistry or psychology or physical education, but invade and partake of all.”


Keys’ earliest work at the University of Minnesota had a novel sponsor. The school’s athletic department funded research on the size of the hearts of athletes versus nonathletes. Keys disproved the folklore that athletes’ hearts were bigger than nonathletes,’ although they did pump larger volumes of blood and beat slower.


When he exhausted the limited research funds of the athletic department, Keys found a wealthier patron for his fledgling laboratory. In 1941, the U.S. military wanted to design a high-energy, portable, and nutritious meal for paratroopers. Keys took up the challenge. The work would gain for Keys a peculiar kind of immortality.


Prior to World War I, the military had not made an effort to manufacture different rations for different military situations. The foods allocated to soldiers were the same whether they were on base, marching, or in combat. The legislated ration for the Revolutionary War soldier was typical. He was expected to subsist for one day on 16 ounces of beef, 18 ounces of flour, 16 ounces of milk, 6.8 ounces of peas, 1.4 ounces of rice, and one quart of beer. The soldiers were expected to prepare the food themselves, an obviously difficult feat for a soldier on the march or under fire.


Throughout the nineteenth-century wars, the military evolved, and so did its ration. The ration of the War of 1812 increased the beef allotment to 20 ounces. In 1832, President Andrew Jackson horrified some career soldiers by eliminating the rum ration, substituting for it sugar and coffee. The Union Civil War ration added yeast. But while the exact amounts and variety of food items changed continuously, the military still prescribed the same foods for its soldiers regardless of the tactical situation they found themselves in.


This began to change with World War I. The innovations began with the “emergency” ration, a food package designed to be eaten in the trenches when no other food source was available. An emergency ration consisted of three small beef-powder-and-wheat cakes, and three one-ounce chocolate bars. All six items were packaged in an oval, lacquered can which could easily fit in a doughboy’s pocket. The army’s first attempt at a situational ration was an unmitigated success. By the time of the armistice, over two million emergency rations had been shipped to France.


The military also designed the “reserve” ration during World War I, a ration somewhere between the emergency ration and the full-blown chow line available to men on base. The reserve ration was intended to supply all the food an individual man needed for one entire day when the chow line was unavailable. The reserve ration consisted of a one-pound can of meat—usually corned beef—two 8-ounce tins of hard bread, 2.4 ounces of sugar, 1.12 ounces of ground coffee, and .16 ounces of salt. The total ration weighed 2.75 pounds, contained 3,300 calories, and was generally regarded as satisfying by soldiers in the field. The large, cylindrical cans, however, were bulky and impractical for a soldier on the march. Nonetheless, the development of a special ration for men in the field was a giant leap forward for military subsistence.


The army professionals responsible for all issues of supply and subsistence were the quartermasters. In the interwar period, the Quartermaster Corps made several improvements to the reserve ration. The ground coffee was replaced with “soluble,” or instant coffee. The packaging was changed from cylindrical one-pound cans to smaller sardine-type cans. Pork and beans, a future military staple, was added in 1925.


By the mid-1930s, most in the U.S. military saw that war in Europe was again possible. The challenge of feeding millions of soldiers flung across the globe preoccupied military planners. In 1936, the army founded the Quartermaster Subsistence Research and Development Laboratory to develop new technologies for rations.


The emergency ration—or D Ration—received early attention. The value of such a ration had been seen throughout the first European war. The goal for the Subsistence Laboratory’s designers was to create the highest possible caloric value in the smallest possible package. As with all rations, palatability was an issue as well. If it didn’t taste good, the soldiers wouldn’t eat it, and the entire effort would be wasted. The result of all these competing priorities was the “Logan Bar,” nicknamed for Colonel Paul Logan, the head of the laboratory. It consisted of three 4-ounce bars made from chocolate, sugar, oat flour, cacao fat, and skim milk powder. The three bars were wrapped in aluminum foil and sealed in parchment paper.


The procurement of the Logan Bar directly reflected the United States’ miraculous mobilization in World War II. In 1939, when Hitler invaded Poland and the threat of war began to loom, the United States Army consisted of just 227,000 men (out of a totalU.S. population of about 134 million). By June 1941, six months before any official declaration of war, that force had grown to 1.5 million. By the end of 1942, the army had 5.4 million men on its rolls, and was procuring over ten million Logan Bars a month.


Updating the reserve ration was more problematic. The competing priorities of palatability, portability, stability, and nutrition proved to be a great challenge to the quartermasters at the Subsistence Laboratory. They soon began to focus on a six-can model—three cans of meat and three cans of bread. The final version consisting of six 12-ounce cans was called the “C ration,”C for “combat.” The ration would be steadily improved throughout the war. Chocolates and hard candies were added. Cigarettes were placed in the bread unit. Eventually the C ration was expanded into three meat units, three bread units, and an accessory pack containing cigarettes, water purification tablets, matches, toilet paper, and chewing gum. It supplied, in all, 2,974 calories and 114 grams of protein.


By 1941, it was already clear to the American military that the next war would require the extensive use of airborne soldiers, tank troops, and other small, highly mobile units. Even the C ration was too bulky for these kinds of strike forces. The problem was especially acute for paratroopers, for whom every ounce mattered.


Keys was uncertain why the army had contacted him about designing a new paratrooper ration. He thought it might have been some bureaucratic relating of his high altitude research in the Andes to the needs of paratroopers. Whatever the reason, Keys enthusiastically took up the challenge of developing the new ration.


Colonel Rohland Isker of the Quartermaster Corps went to Minnesota to help Keys get started. He explained the basic requirements: the army needed a ration that was small enough to fit in an army jacket pocket, but with enough nonperishable food to sustain a paratrooper until ground forces arrived and took over the battle—however long that might be.


Keys bought the first items at Witt’s Grocery in Minneapolis. The initial ration contained hard biscuits, dry sausage, chocolate, and hard candy. Keys and the store clerk assembled thirty of the rations in brown paper sacks. Keys took the prototype to Fort Snelling, an ancient army base in the heart of the Twin Cities, where a platoon of soldiers was assigned to try the ration. As a result of the trial, Keys added gum, cigarettes, toilet paper, and matches. From Fort Snelling, Keys took the paratrooper ration to Fort Benning, Georgia, for more advanced trials on an entire company of soldiers.


While the nutritional specifications set by Keys stayed essentially constant, the exact contents of the ration were refined throughout the war. The final version, good for 2,830 calories, contained breakfast, lunch, and dinner, each packaged separately by the Wrigley Chewing Gum factory of Chicago, Illinois. Breakfast consisted of malted milk tablets, canned veal loaf, and instant coffee. Lunch contained dextrose tablets, canned ham spread, and bouillon cubes. Dinner was chocolate, sausage, lemonade powder, and sugar. Each meal came with a pack of four cigarettes. The emergency nature of the ration was reflected in its barebones nutritional content: each meal contained about 33 grams of protein and was slightly under the recommended daily allowances for vitamins. Other than the lemonade powder, the paratrooper ration was devoid of vitamin C.


But whatever its nutritional and culinary deficiencies, the paratrooper ration was lightweight, rugged, and compellingly convenient for military commanders. It soon attracted the attention of leaders outside the paratrooper corps. General George Patton demanded that the designatorparatrooper be removed so that he could hand the meals out to his tank crews. The military obliged, changing the name to “K ration,” in honor of its inventor.


At least, so goes the legend. As with much of Dr. Keys’ work, this is not without controversy. At least two histories written within the Quartermaster Corps dispute that theK is for “Keys.” Franz Koehler, in his 1958 bookSpecial Rations for the Armed Forces, 1946-53, doesn’t mention Keys at all in his history of the K ration. The Quartermaster School’s official notes on the subject give Keys credit for writing the original specifications for the ration, but go on to say that “The letter K has no particular significance; it was chosen merely to have a phonetically different letter from the letters C and D.”


The quartermasters’ reluctance to give Keys any credit is perhaps due to their own long history of being underappreciated. The men of the Subsistence Laboratory were, like Keys, some of the early great thinkers on the subject of nutrition. Their ability to feed millions of soldiers around the world was a great and largely unsung contribution to the Allied victory. The K ration was one of their greatest successes. In 1944, its peak year of production, the army procured more than 105 million K rations. The very reason its name was changed was because of its great success and acceptance among military men beyond the paratroopers, its original customer. The men of the Quartermaster Corps might have been understandably reluctant to see any credit for one of their great achievements go to a man outside the Quartermaster Corps.


The K ration might have been even more successful than its inventor intended. Keys had designed a dense, mobile ration to be used for a limited period of time in extreme tactical situations. Army commanders, however, fell in love with the ration because of its durability and portability, and American soldiers across all fronts in World War II began to eat the K ration for breakfast, lunch, and dinner, for weeks at a time. The ration became hated, a victim of its own success and overuse. Interestingly, soldiers also became as fond of the K ration’s packaging as they were tired of its contents. Ingenious soldiers used the ration’s wax paper packaging as a drinking cup, a boot insole, and, since the wax was highly flammable, a means to start a decent fire, even at the dampest bivouac.


Despite the mixed reviews for the K ration, the army establishment had no problem in recognizing their effective young scientist at the University of Minnesota. Keys was named a special assistant to the secretary of war. He began attending monthly meetings in Washington, D.C. The army began directing more and more research his way, always with funding, always with the allure of helping achieve victory. Keys provided the army with a way to evaluate physical fitness in 1943. That same year he provided a report on heat stress. The K ration led naturally to studies on vitamin supplementation and deficiency.


Keys accumulated so much research hardware that he outgrew his lab. With the help of his friend and former patron, University of Minnesota Athletic Director Frank McCormick, he moved his laboratory to the ground floor beneath Memorial Football Stadium, the only available space on campus big enough to hold everything. The entry into the Laboratory of Physiological Hygiene became Gate 27 of the football stadium.


Keys also needed to find more room for his growing family. Margaret had given birth to Caroline in 1940. Henry was born in 1942. Keys and Margaret were for the first time feeling somewhat financially secure, so they took the plunge and bought a large country home on the shore of Lake Owasso, about fifteen miles north of the university. The lake was the site of swimming in the summer and skating in the winter. A massive outdoor barbeque pit that Keys built with the help of his father was the site of frequent entertaining. It was an idyllic place to raise a growing, active family.


In addition to providing Keys’ laboratory with funding, the army also provided another hard-to-find commodity in wartime America: human guinea pigs. The army, through the Selective Service System, had a ready-made pool of healthy young men who could be part of the fun beneath the football stadium. They were the conscientious objectors of the Civilian Public Service.


The Civilian Public Service was the military’s latest attempt at dealing with the troublesome issue of pacifist draftees. Most of these men came from the “Historic Peace Churches,” a blanket designation that was more useful to the army than to the churches it identified: the Quakers, the Mennonites, and the Brethren. Early in World War II, the CPS mainly served as a means to hide these idealistic young men away in remote forestry camps. Keys would soon discover that medical experiments had become a favorite outlet for the altruistic urges of the more daring CPS men. Before the war, it would have been impossible to find large numbers of normal, healthy young men willing to suffer for science—for free. The availability of the CPS men was a boon to Dr. Keys, a fortunate side effect of the war that he was not about to pass up. As long as he kept doing the studies that the army wanted, he could keep using the CPS guinea pigs.


With the help of the army and the CPS, Keys conducted an array of studies on the effects of various vitamins, both present and absent. He studied the effects on men of severe cold and severe heat. He exposed his human guinea pigs to excessive moisture; he studied the effects of thirst. In an experiment in 1943, Keys kept six CPS volunteers in bed for a month to study the effects of bed rest. He experimented on CPS volunteers with diets lacking in thiamine, riboflavin, and the B complex as a whole.


Keys became an enthusiastic customer of the CPS. He began to look to their ranks not just for volunteers, but for educated men to help staff the laboratory. One such man was Harold Guetzkow, a twenty-eight-year-old conscientious objector who had been working in Camp Wellston, a forestry camp in Michigan. Guetzkow had only a bachelor’s degree in psychology, but showed promise to Dr. Josef Brozek, the Laboratory of Physiological Hygiene’s chief psychologist, on his frequent recruiting trips to the camp. When Dr. Brozek asked Guetzkow to come to the lab to be his assistant, Guetzkow eagerly accepted the invitation to do something more useful for humanity than clearing brush and marking trails.


Guetzkow was in some ways an atypical CPS man. He was not a member of any of the Historic Peace Churches. He had been born in Milwaukee in 1915. His father suffered from multiple sclerosis. His family, desperate in their search for a cure, went to Europe in 1930 to learn about some new therapies. The battle-fields of World War I were still fresh enough to make a great impression on Harold. The trip was unsuccessful in its search for a cure. Harold’s father would eventually die of the disease. It was the beginning, though, of Harold’s growing and deeply held pacifism. When World War II began, Harold was so sincere that he was the first conscientious objector ever to be recognized by his local draft board. He arrived at the Laboratory of Physiological Hygiene in late 1942, in time for the bed rest experiment.


Guetzkow soon became a highly esteemed member of the staff. Keys began to openly address him as a colleague, and credited him as such on publications from the lab. Guetzkow also served an important role as a liaison between the conscientious objectors and the laboratory staff. In this role he began to notice a growing morale problem in their corps of test subjects.


If the test subjects were in the beginning seen as a nameless, faceless commodity ordered from the Selective Service like test tubes from a catalog, that had changed. In addition to the natural familiarization that occurs with people who work closely together, Keys and his staff found very real scientific reasons to keep morale high among their volunteers. For one thing, a great many of their tests relied on subjective feedback. One of the advantages of using human test subjects was that you could periodically ask them how they were feeling and record the answer as part of the test data. Volunteers who were unhappy could skew the data. In the worst-case scenario, uncooperative volunteers could even give erroneous data, invalidating the entire test.


Guetzkow began to notice among the volunteers a growing uneasiness about the laboratory’s close relationship with the military. Most had volunteered for the tests with the hope that their work would advance medical knowledge for all of humanity. Most of the tests they were participating in, however, were specifically designed for and by the military. The vitamin studies, for example, were designed to improve the contents of the meals for soldiers. The effects of heat and cold were being studied to help make soldiers better fighters in various environments. The frequent presence of uniformed army personnel at the lab reinforced the military objectives of the research. For many of the volunteers, as well as for Guetzkow, their work at the lab was beginning to bump up against their pacifist beliefs.


In 1943, Dr. Brozek and Guetzkow discussed the situation with Keys. The solution, it seemed, would be to design a study that would be equally attractive to the conscientious objectors, the military, and the broader scientific community.


After his work on military nutrition, it was natural for Dr. Keys to look for inspiration in the larger issue of world hunger. The war was taking a terrible toll not just on the world’s food supplies; it was also devastating the world’s apparatus for food processing and distribution. Keys had already studied the effects of specific vitamin deficiencies. Why not think bigger? Why not take on something as fundamental as starvation? A preliminary survey revealed that this topic had never before been studied in a systematic, scientific way. As he grew excited about the idea, Keys took it upon himself to convince a number of interested parties that such a study would be worth their sponsorship. Each constituency got a slightly different sales pitch.


Keys’ primary argument to his military patrons was that solving the hunger problem effectively would be good for democracy. A famished Europe would be fertile ground for communist and fascist ideologues. Knowledge about hunger could be a weapon used to fend off the Red Menace. Keys had been attending monthly meetings of the War Department since the early days of the war. The inventor of the K ration knew these men well. The argument was effective.


To his scientific colleagues, Keys positioned the study slightly differently. Hunger, he argued, was an integral part of human history and was long overdue for scientific inquiry. He would eventually name the first chapter of his book on the experiment, “The History of Starvation.” The first line of the massive work was “A full account of human experience with starvation would cover all of history and would penetrate every phase of human affairs.” Keys noted accurately that the history of man is in large part a history of the quest for food. Yet almost no formal inquiry into the science of starvation had ever been performed.


In a kind of brute force demonstration of the prevalence of starvation, Keys compiled a list of 372 “Notable Famines in History” to bolster his claims. The list was broken down into “Outside India” and “Inside India” sections, so frequent were the famines in that country. The list was in straight chronological order, with just a geographic location and a year given in most cases. For a handful of famines, there was a word or two of amplifying information: “520 Venice, relief sent by Theodoric the Great.” “1116 Ireland, cannibalism.” “1574 Gujarat, plague.”


Interestingly for an avowed atheist, one of Keys’ primary sources for historical famine information was the King James Bible. He referred to famines in II Kings 6:26–29, Acts 11:28–30, and Genesis 12:10: “Abram went down into Egypt to sojourn there; for the famine was grievous in the land.”


In the end, Keys’ combination of national security, humanitarian, and scientific arguments was effective. The military agreed to let him use Civilian Public Service volunteers. The Historic Peace Churches all pitched in funds, as did the Home Missions’ Board of the Unitarian Society. The Sugar Research Foundation and the National Dairy Council provided additional money. Keys even managed to get some funding for the experiment from his old friends in the University of Minnesota Athletic Department. Keys estimated the total cost of the experiment would be fifty-five thousand dollars—by far the most expensive research he had ever undertaken.


Over those next few days in 1943, Keys constructed an outline for the yearlong study. It would begin with three months of standardization, during which each man would be brought to a “normal” weight for his height and build. During this period the men would be fed a more or less normal diet. One of the main goals of this period would be to determine the number of calories necessary for each man to maintain his weight given a constant activity level, not gaining or losing—his caloric “breakeven” point. Another goal would be to establish baseline numbers for the multitude of tests that would be run on each man during the subsequent phases.


After the control phase would come six months of starvation. Each man’s diet would be cut roughly in half. Potato and bread quantities would be adjusted on an individual basis such that each man’s weight loss would adhere to the predictive curve that Dr. Keys had drawn, bringing each man down to an approximate 25 percent weight loss. The 25 percent figure was not completely arbitrary. It was an amount of weight loss Keys believed he could reasonably expect to achieve given the time constraints of the study. Keys also believed that while the 25 percent reduction would not cause overly serious health risks, it would be significant enough to effect meaningful, measurable changes, both biological and psychological, in the test subjects. Keys’ goal for this period was nothing less than a complete cataloguing of every quantifiable change that occurs in a famished human being.


That would be followed by the three-month rehabilitation period, during which the men’s recovery would be evaluated. The test subjects would be broken into subgroups to test recovery diets containing different amounts of calories, protein, and vitamins. This three months would be in many ways the real heart of the study. The point, after all, was not to learn how to starve people, it was to learn how to rehabilitate them. This data, Keys was confident, would be an invaluable contribution to the massive relief effort that was certain to follow the end of the war.


Keys hoped to begin the study in early 1944. One of the first steps would be to recruit volunteers from the CPS. He tasked Guetzkow with writing a brochure that would appeal to potential test subjects. Guetzkow wrote in the pamphlet that the experiment was a natural continuation of the conscientious objectors’ heretofore thwarted desire to perform relief work overseas: “Every avenue of relief service has been closed to us, but here’s something we can do now!” Keys himself continued with that theme in his section of the brochure, writing that knowledge gained from the experiment “would have practical utility far beyond the same amount of effort applied to any direct feeding relief.” In addition to free tuition for university classes, volunteers could participate in a “school of foreign relief” within the lab, classes in language and health that would help the men become better relief workers, when that opportunity finally arrived. One potential apprenticeship for future relief workers was inside Minneapolis’s artificial limb factories—“the largest producers in the world.”


While the brochure took dead aim at the strong altruistic urges of the COs, it also mentioned the “intriguing possibilities” of Comstock Hall, the sole women’s dormitory at the University of Minnesota, for those who wished to be “a guinea pig by day and a ‘wolf’ by night!” While the possibilities were no doubt intriguing to the men stationed in the monastic forestry camps, wolfish tendencies would be among the first casualties of hunger.


The brochure goes on for eleven pages, but years later, most men would remember only the cover. It was a photograph supplied by the American Friends Service Committee of three French toddlers examining empty bowls. Below the photograph, the brochure askedWILL YOU STARVE THAT THEY BE BETTER FED ?
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