
		
			
				Praise for Cheese and Culture

				“In this painstakingly researched yet passion-laced book, Paul Kindstedt shows us how cheese, from its rudimentary beginnings to today’s manufacturing, is inextricably linked to culture and, no less, to our future. Cheese and Culture is essential reading for anyone who loves cheese and, equally, cares about the future of food itself.” 

				—Laura Werlin, author, Laura Werlin’s Cheese Essentials

				“All honor and respect to Aristaeus—the Greek god who taught us to make cheese—and to Paul Kindstedt, who in Cheese and Culture teaches us its glorious history ever since.”

				 —Rob Kaufelt, proprietor, Murray’s Cheese NYC

				“From the Garden of Eden to the dairy industries of today, Paul S. Kindstedt unfolds the monumental story of cheese. Vast in scope, rich in detail, Cheese and Culture is a casein-inspired epic.”

				—Eric LeMay, author, Immortal Milk

				“Cheese and Culture is the book both cheese professionals and cheese geeks have been waiting for. Professor Kindstedt gives us the mostly untold history of cheese and its societal import from 6500 bc to the present, answering all my cheese questions—even the ones I didn’t know I had. Cheese and Culture is the most comprehensive cheese book ever written by an American, a great addition to our collective cheese library.”

				—Gordon Edgar, cheese buyer, Rainbow Grocery Cooperative, 
and author, Cheesemonger: A Life on the Wedge

				“This book will fascinate anyone who loves cheese. With a sweeping perspective, from the earliest prehistoric domestication of goats and sheep to the present, it chronicles how social, technological, and political developments gave rise to the vast array of cheeses we know and love.”

				—Sandor Ellix Katz, author, The Art of Fermentation, 
The Revolution Will Not Be Microwaved, and Wild Fermentation

				“Given the vast amount that’s been written about cheese down the centuries, the surprising absence of a scholarly work on the history of cheese is all the more remarkable. With Cheese and Culture, noted dairy scientist and author Paul Kindstedt has admirably filled this gap to an extent that should satisfy even the most avid cheese geek.”

				—Kate Arding, cofounder, Culture magazine

				“No cheese lover or cheesemaker’s education will be complete without reading of the epic journey of cheese as it influences and is influenced by human civilization. Paul Kindstedt steers the reader through a vast sea of history with the steady, inspired hand and confidence of a seasoned captain of his subject. What a gift to the world of cheese!”

				—Gianaclis Caldwell, cheesemaker, Pholia Farm,
 and author, The Farmstead Creamery Advisor

				“Paul Kindstedt has fashioned a remarkable book about one of humankind’s most distinctive foods. Drawing upon comprehensive evidence from archaeology to contemporary artisan cheese making, Dr. Kindstedt shapes the complex story of cheese. He examines the impact of geography and climate, religion, social status and wealth, transportation and commerce . . . to describe and explain the 8,500-year evolution of cheese from Neolithic humans to present-day America. From archaeologists and anthropologists and historians to cheesemakers and consumers who want to deepen their understanding and appreciation of cheese, Dr. Kindstedt’s book will enlighten, entertain, and reveal the fascinating history and culture of cheese. Bravissimi e complimenti!”

				—Jeffrey Roberts, New England Culinary Institute 
and author, The Atlas of American Artisan Cheese

				“I love this book—accessible in its prose and style with the breadth and depth of an academic work. All those interested in the role that cheesemaking has played in the development of the world we live in will come away after reading this book with context and understanding, and an intellectual appreciation of why cheese appeals to so many people at an emotional level. Paul Kindstedt has produced a seminal work in Cheese and Culture.”

				—Mateo Kehler, cheesemaker, Jasper Hill Farm

				“Dr. Kindstedt’s love and passion for the artisan cheese movement is inspiring. In his latest book, he has presented a beautiful and historically rich mosaic of the history of cheese on our little green planet. With reference to the past, and detailed attention paid to the present, as well as extrospection for the future, Dr. Kindstedt has created an amalgamation of artisan cheese reference the like of which has not been attempted before.”

				—Matt Jennings, co-owner/executive chef, Farmstead/La Laiterie

				“Only a true scholar could weave together the complexity of history, anthropology, language, geography, religion, and science to inform and enlighten our understanding of the evolution of cheese making throughout the millennia. Kindstedt, first and foremost with his discerning scientific mind, helps historians inform the heretofore mysteries in the cheese-making continuum.”

				—Catherine Donnelly, PhD, codirector, Vermont Institute for Artisan Cheese
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				PREFACE

				Ten years ago I took a sabbatical leave to write a book that I hoped would become a useful resource for the new generation of artisan cheesemakers that had recently taken America by storm. Although the primary goal of American Farmstead Cheese was to distill the complex science of cheese making down to accessible, user-friendly principles for artisan cheesemakers, I also decided to include a couple of chapters on cheese history to provide context for the amazing rebirth of farmstead cheese making in America.

				Four months into my sabbatical I found myself still working on the two history chapters and realized with growing alarm that I could easily spend the entire year working on chapters 1 and 2. The material was so captivating that I resolved then and there to eventually resume the historical research and develop an undergraduate course at the University of Vermont that would integrate cheese science and technology into the interpretation of cheese history. That course, Cheese and Culture, was first piloted in 2005. Student reaction was immediately positive, and I continued to teach and refine the course over the next couple of years, finalizing it as a permanent offering in 2008.

				Around this same time, I found myself increasingly involved with far-reaching policy issues relating to cheese safety regulations (especially raw-milk cheese safety), intellectual property rights pertinent to traditional cheese names, and the role that public values should (or shouldn’t) play in the shaping of our food system, regulations, and policies. Many of these issues were being played out at the international level under free-trade agreements, and I was particularly struck by the gulf that exists between US policies and those of the European Union on a whole range of food and agricultural issues. I also was struck by the different trajectories that cheese history has followed in United States as compared with the EU. It seemed that cheese history could provide useful insight into the origins of some of the great international policy disputes that have arisen over cheese and food more broadly. This, too, became an element of Cheese and Culture.

				Thus, my course Cheese and Culture has been the inspiration for this book from the start, but the book also has taken on a life of its own. As the research unfolded I found it necessary to continually widen my circle of interest beyond the fragments of available information about cheese in a particular time and place to the larger happenings of the world that surrounded the cheesemaker. This intersection of cheese history with the larger story of world civilization and especially western civilization cuts both ways. Cheesemakers and their cheeses were often profoundly influenced by the great events and stages of western civilization; cheesemakers and their cheeses, in turn, influenced the unfolding of western civilization, at times in significant ways. This book, therefore, is as much about the place of cheese in western civilization as it is about cheese history per se.

				As a cheese scientist I admit that I have been stretched by this book project; various lines of inquiry have led down many avenues of scholarship that are far afield of my specialization and expertise. My goal has been to access the best scholarship available and follow wherever it leads. I take sole responsibility in the event that I have inadvertently misinterpreted the excellent work of the many scholars whom I reference. As I wrestled to make sense of various fragments of potentially useful information I often pondered what it would be like to work with a team of historians, archaeologists, anthropologists, geneticists, climatologists, linguists, classics specialists, and other scholars with complementary expertise. My great hope, perhaps naive, is that this book will stimulate scholars in diverse fields to join ranks as interdisciplinary teams dedicated to reconstructing and interpreting cheese history. There is still much work to be done—and what fun we could have!

				

			

		

	
		
			
				INTRODUCTION

				We who live in the twenty-first century cannot fully appreciate the spectacular array of cheeses that have been handed down to us without delving into the distant past and exploring the historical contexts within which various groups of cheesemakers developed their unique products. There is a story behind every traditional cheese, and by examining the world of the cheesemaker and applying a few simple principles of cheese science and technology it is often possible to begin to understand why cheesemakers responded to the world around them in the ways they did, and why their cheeses took on their peculiar characteristics, shaped by and tailored to the surrounding environment of the time. Therefore, the first objective of this book is to integrate cheese science and technology into the interpretation of cheese history in order to better understand the environmental cues that inspired cheesemakers to develop their diverse cheeses.

				There is also a larger story, a grand narrative that binds all cheeses together into a single history, that started with the discovery of cheese making, and that is still unfolding. This book endeavors to tell that nine-thousand-year story while acknowledging that to do so is like putting together an enormous jigsaw puzzle from which half the pieces are missing. Many wonderful cheeses and cheese-making regions have been left out of this work, not because they lack importance but because the archaeological, historical, anthropological, and other research that is needed to adequately reconstruct their cheese-making past has yet to be conducted and published or is not readily accessible.

				Nevertheless, we are about to embark on a journey that begins at the awakening of humankind as a species unlike any the earth had witnessed before and then winds its way through the ensuing centuries to the present. In the process we shall pass through some of the pivotal periods in human prehistory and ancient, classical, medieval, Renaissance, and modern history that have shaped western civilization, for these periods also shaped the lives of cheesemakers and the diverse cheeses they developed. Thus, the second objective of this book is to examine the many points of intersection between cheese history and the larger story of western civilization.

				The traditional cheeses that took shape in various locations over the centuries, along with other traditional foods that arose alongside them, shaped the surrounding culture. Thus, in regions of the world that share long histories of cheese making, especially southern and central Europe, one finds the deep cultural imprints of these cheeses and other traditional foods embedded in the human landscape to this day. This stands in striking contrast with the United States, where cheese history spans fewer centuries and where the American experience with cheese in particular, and food and agriculture in general, has differed vastly from the European. The chasm in food culture that has arisen out of our different histories has become a source of perpetual friction between the United States and European Union since 1994 when the creation of the World Trade Organization (WTO) under the General Agreement on Tariffs and Trade (GATT) ushered in the current global trading system.

				Contentious issues involving intellectual property rights (such as the right to use or protect traditional product names), food-safety regulations (such as those governing the use of unpasteurized milk in cheese making), and policies governing new agricultural and food-processing technologies—including genetically modified organisms (GMOs), hormone use in milk and meat production, and perhaps, in the near future, animal cloning—have repeatedly pitted the United States and European Union against one another in trade negotiations and WTO litigation, with no end in sight. Why do American industry leaders and trade negotiators and their European counterparts view the food system so differently, and how did we get to this state of intense disagreement? The final objective of this book is to use cheese history as a lens through which to consider the divergent paths of food culture in America and Europe that have led to the sharply contrasting food systems of our time.

				

			

		

	
		
			
				CHAPTER ONE

				Southwest Asia and the 
Ancient Origins of Cheese

				Adam lay with his wife Eve, and she became pregnant and gave birth to Cain. She said, “With the help of the Lord I have brought forth a man.” Later she gave birth to his brother Abel. Now Abel kept flocks, and Cain worked the soil.

				Genesis 4:1–2
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				In the biblical account of human origins, the story of Cain and Abel includes the intriguing though often overlooked detail that Abel kept flocks while Cain worked the soil. Thus, Genesis links the emergence of humankind as a species different from all others (made in the image of God) with the mastery of crop cultivation and animal husbandry, and the occurrence of an environment that was favorable to agricultural pursuits. It turns out that the Genesis account is not as far-fetched as some might suppose. Agriculture first arose in southwest Asia about eleven thousand years ago, at around the same time and in the same geographic neighborhood where Genesis places Cain and Abel, and the beginnings of agriculture did indeed coincide with changes among human populations that were truly extraordinary and placed humans along a pathway that is unique among species (Cauvin 2000). The origins of cheese making stretch back almost to the beginnings of agriculture. Therefore, we will begin our journey at this amazing period in the story of humanity, which provides the context for the ancient origins of cheese making and all that would follow.

				Paleolithic Beginnings

				The emergence of anatomically modern humans as a distinct species known as Homo sapiens has been estimated through genetic analyses to have occurred around two hundred thousand years ago from a small “founding population” that lived in Africa (Bogucki 1999). These peoples survived by hunting wild game, fishing, and gathering wild plants; they were perpetually on the move in search of food following seasonal patterns of migration. They lived in loosely defined communal groups or bands, within which the sharing of food and resources was apparently universal and institutionalized as an enforced sharing ethic that prevented individuals or small groups within the band from accumulating resources (Bogucki 1999). They left limited evidence of their activities because their primitive, transient way of life produced little to contribute to the archaeological record of the period. This was Paleolithic man (paleo meaning old, ancient; lithic pertaining to the use of stone implements) of the Old Stone Age. For almost two hundred thousand years Paleolithic man showed only faint glimmers of the human potential for creativity and innovation, intellectual achievement, social complexity, artistic acuity, and spiritual awareness that we now take for granted.

				Prior to about eleven thousand years ago the earth’s climate was dramatically different from the stable and hospitable climate that has largely prevailed since. During the last ice age, which commenced around thirty-five thousand years ago and peaked around 18,000 BC, glacial sheets of ice covered a significant swath of the Northern Hemisphere, and the earth in general was much colder and drier than today—far too cold and dry to support agriculture. This was followed by a time of wildly fluctuating global temperatures that included some warmer and wetter periods as the glaciers retreated, but overall the earth remained colder and drier than the present. The unstable climatic conditions continued until about 9500 BC, throughout which the earth’s climate remained either too cold and dry, or too subject to extreme variations to sustain human agricultural innovations (Bellwood 2005; Barker 2006).

				Beginning around seventeen thousand years ago, however, the onset of post-glacial global warming began to intermittently establish a characteristic weather pattern in the Mediterranean region of hot dry summers and cool wet winters that would ultimately prevail and become the stable climate that we know today. Wild cereals such as wheat, rye, and barley, along with legumes like beans, peas, and lentils, became genetically adapted to thrive in this “Mediterranean” climate. Eventually extensive stands of wild cereals were established in an elongated swath extending from the Jordan River Valley northward through inland Syria into what is now southeastern Turkey.

				Around 12,000 BC populations of hunter-gatherers established seasonal (and in some cases continuously occupied) settlements in this region to take advantage of the natural harvests of wild cereals, legumes, and fruits (Bellwood 2005). These people, the Natufians, became increasingly dependent on harvesting wild plant foods. In the process they developed a more sedentary lifestyle and experienced a rudimentary blossoming of artistry. They also underwent a transformation in culture suggesting that the family replaced the communal band as the basic residential and social unit for the first time (Barker 2006; Cauvin 2000). This may not seem like a major step in the human story, but in the context of Paleolithic man it represented a startling cultural development. Thus, the term Mesolithic (meso meaning middle) is used to distinguish these peoples from their Paleolithic forebears and the Neolithic peoples (neo meaning new) who would soon follow. Between 11,000 and 9500 BC, however, the earth plunged into one last cycle of extreme cooling, and the Natufians all but disappeared (Barker 2006).

				The Neolithic Revolution

				Then around 9500 BC an extraordinarily rapid and intense episode of global warming occurred, during which the average annual temperature increased by as much as 13°F (7°C) within a couple of generations. This was followed by slow but steady warming over the next two millennia, culminating about ten thousand years ago in climatic conditions that were similar to those that we enjoy today. Even more remarkable was the high degree of climatic stability that followed this period of warming, resulting in the establishment of the warmer, wetter global conditions that have persisted for the past ten thousand years, interrupted periodically by only very small (though, as we shall see, very influential) temperature oscillations. This new temperate environment with predictable weather patterns and seasonality was exceptionally human-friendly, for it opened the door to cultivation and domestication of food crops and became the ultimate enabler of agriculture. It also coincided with a stunning new phase in human development, Neolithic man (Bellwood 2005).

				Cultivation refers to the deliberate gathering and storing of seeds from the previous harvest, sowing of the seeds in anticipation of the next growing season, and caring for the crops until harvested. Domestication is the intentional selection and planting of specific genetic strains of crops that possess desirable characteristics, or the breeding of specific genetic strains of animals in the case of livestock. Mastery of cultivation and domestication were pivotal in human development because they opened the door to the earth’s productive capacity for both plant and animal foodstuffs. The advent of comparatively abundant and secure food supplies in turn afforded humankind a new freedom and luxury to live and behave differently, for better or for worse. To use biblical imagery, Cain and Abel had no idea of the vast power that lay within their mastery of crop cultivation and animal husbandry.

				The archaeological record contains clear evidence of domesticated plants in the Fertile Crescent beginning around 9000 to 8500 BC (Barker 2006; Lev-Yadun et al. 2000; Simmons 2007). Fertile Crescent refers to the comparatively well-watered swath of land that runs from the Jordan River Valley of the southern Levant northward through inland Lebanon and Syria to the southeastern corner of the Anatolian peninsula (modern Turkey) and northern Iraq, then arching southeast along the foothills of the Zagros Mountains in western Iran, parallel to the alluvial plains of the Euphrates and Tigris Rivers (figure 1-1).
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						Figure 1-1. Agriculture and the Neolithic Revolution first began around 9000 BC in the Fertile Crescent of southwest Asia. Neolithic development was especially intense in the Levant, located along the western arch of the Fertile Crescent (indicated by the dashed lines).

				

				Cultivation of field crops by sedentary Neolithic villagers in the Fertile Crescent likely attracted goats and sheep, especially near mountainous regions that serve as their natural habitat. The gregarious nature of goats and sheep and their frequent presence around the new agricultural communities presented the inhabitants with a novel opportunity to secure a stable supply of meat and animal products such as skin and fiber. Goats in particular were uniquely suited by temperament for domestication because they were accustomed to living in the confined spaces of mountain caves. Thus, it is not surprising that the first herding and domestication of goats and then sheep occurred in the foothills of the Taurus Mountains of southwest Anatolia and the Zagros Mountains of western Iran around 8500 BC, very soon after the beginning of crop cultivation and domestication (Barker 2006; Hole 1989, 1996).

				The first evidence for cattle domestication occurred somewhat later in central Anatolia (modern Turkey), around 7000 BC (Cauvin 2000), by which time a mixed farming model based on crop cultivation and ovocaprine (sheep and goat) husbandry had become widespread throughout the Levant and beyond, to the islands of Cyprus and Crete to the west, northern Iraq and Iran to the east, and the Anatolian peninsula to the north. By 7000 BC the entire region also had experienced dramatic population growth, triggered by the growing abundance of food and the adoption of sedentary lifestyles that decreased birth spacing and infant and elderly mortality (Bellwood 2005).

				The development of mixed farming and the rapid growth in population between 9500 and 7000 BC also brought profound cultural changes that marked a turning point in human prehistory: the blossoming of the Neolithic or New Stone Age (Bellwood 2005). Settlements became much larger and permanently occupied. Architectural innovation gave rise to the classic multi-roomed, rectilinear structural forms that have dominated Old World domestic architecture ever since. The use of crude unpolished stone implements gave way to a more sophisticated array of fully polished stone tools. Perhaps most important was the blossoming of artistic expression and the onset of a newfound spiritual awareness, as evidenced by the sudden widespread appearance of religious symbols, such as clay figurines of deities, and the construction of shrine-like buildings (Cauvin 2000; Banning 2003). These changes unequivocally differentiated the species Homo sapiens from all others; humans had moved beyond the status of a slightly revised and more efficient version of the biological eating and breeding machines that had preceded them. To use biblical language, humans were made “in the image of God.”

				Cultivation and domestication, the construction of permanent homes and settlements, and the relentless advancement in technology that commenced with the Neolithic represented a fundamental change in humanity’s relationship to nature. Now humans were beginning to exercise new and significant control over nature rather than simply responding to the natural world, as had been the case up to this point. The onset of spirituality had even greater implications, for now humans possessed a unique perception of their place in the world and, with it, a unique potential to alter the world. This blossoming spiritual dimension of humanity also had profound implications for dairying and cheese making; cheese would soon become an important component of early religious expression and cultic practices. Indeed, the spiritual thread of western civilization and cheese history would intersect often and remain intertwined right down to the present.

				Dairying and the Birth of Cheese Making

				Shortly after 7000 BC two prerequisites for cheese making that had hitherto been lacking—namely, the availability of surplus milk, and also of suitable containers to collect, store, and coagulate the milk, then separate the resulting curd from the liquid whey—suddenly fell into place. Although widespread domestication of sheep and goats had occurred throughout the Fertile Crescent by 7000 BC, the age and gender distribution of bone specimens indicate that up to that point the animals were raised for meat, not for milk production (Barker 2006). It must have taken generations of selective breeding to genetically transform the wild strains of sheep and goats, which had little capacity to produce milk beyond what was needed for their newborns, into dedicated milk-producing stock. It was also necessary for herders to learn how to persuade the animals to let down their milk to a human milker (Sherratt 1981).

				The first definitive evidence for substantial shifts from meat to milk production occurred around 6500 BC in western Anatolia, as indicated by shifts in the bone distributions of domesticated animals, and more definitively by the presence of milkfat residues in pottery shards (Evershed et al. 2008). By this time population growth throughout the entire Levant had reached a tipping point, and widespread environmental degradation due to soil depletion, deforestation, and erosion was threatening the survival of Levantine communities. The move toward pastoralism (that is, primary reliance on livestock grazing) and milk production was probably a response to these troubled times (Bellwood 2005).

				Pastoralism enabled peoples who were threatened by crop failures and hunger to take advantage of surrounding unused marginal land that was unsuitable for crop cultivation but could support sheep and goat grazing (Zarins 1990). This in turn encouraged the movement of pastoral populations in search of new land, which soon erupted into mass migrations that led to the settlement of northwest Anatolia around this time. There, along the fertile shores of the Sea of Marmara, the settlers shifted their pastoral emphasis from small ruminants to cattle, and the production of cow’s milk commenced probably for the first time (Evershed et al. 2008).

				Neolithic man’s first efforts at harvesting milk were probably targeted toward the feeding of infants and young children, for whom milk was an invaluable food, rather than toward the adult population. Why? Because milk contains a high concentration of lactose or milk sugar, the digestion of which requires the production of the enzyme lactase in the gut. All mammals including humans naturally produce lactase at birth, which enables the newborns to digest their mothers’ milk. However, lactase production normally declines in mammals after weaning and does not persist into adulthood. Therefore, when adult humans consume milk, the lactose remains undigested and disrupts the gut microflora, triggering a number of noteworthy side effects such as explosive diarrhea, flatulence, and bloating.

				Today, of course, many adults, especially those of northern European descent, remain lactose-tolerant into adulthood because their ancestors eventually acquired the genetic capacity to produce lactase (and thus digest lactose) into adulthood. Recent genetic research strongly suggests that adult lactase persistence did not become widespread in human populations until around 5500 BC, and that the genetic capability was first developed among Neolithic peoples in the northern Balkan peninsula and central Europe who had migrated from southwest Asia (Itan et al. 2009). Thus, when milk began to be harvested in Anatolia between 7000 and 6500 BC, adult lactose intolerance was probably near universal within the human population, and its effects likely presented a strong disincentive to adult milk drinking.

				Almost immediately after dairying commenced in southwest Asia, however, technologies for making cheese and butter were discovered that rendered the nutritional value of milk accessible to adult populations. Pivotal to the development of cheese making was the period of around 7000 to 6500 BC, when the discovery of pyrotechnology (the application of high temperature to materials) ushered in the Neolithic era of ceramics and pottery. The development of pottery was an enormous step forward from the standpoint of food storage, processing, transport, and culinary capability in general.

				The arrival of pottery and the concurrent shift toward dairying meant that surplus milk could now be collected and stored in ceramic pots. In the warm climate of southwest Asia, stored milk would have fermented quickly and coagulated spontaneously due to the production of lactic acid by bacteria that are always naturally present in milk environments. The fragility of the coagulated milk and its tendency separate into solid curds and liquid whey when stirred would have become quickly evident, and it was only a matter of time before Neolithic pastoralists discovered that adults were able to consume the curds in modest amounts without developing the symptoms that they experienced when they drank milk. The reason behind this is that much of the lactose in milk is either fermented to lactic acid or removed with the whey when milk spontaneously coagulates and the whey is drained from the curds. Therefore, the concentration of lactose in the resulting cheese is much lower than it is in fluid milk, rendering the cheese more digestible for adults who are lactase-deficient.

				Once this was recognized, the Neolithic pastoralists had a strong incentive to develop an efficient means to separate the curds from whey, and their newly acquired expertise in pottery afforded an innovative solution in the form of perforated ceramic containers that served as sieves, the remnants of which are abundantly evident in archaeological strata (Banning 1998; Bogucki 1984; Ellison 1984). Pottery sieves were probably also used for a variety of other purposes; scholars have speculated that they might have served as braziers, honey strainers, strainers used in beer making, and even pyrotechnic devices akin to the Bunsen burner (Banning 1998; Bogucki 1984, 1988; Wood 2007). However, the very strong association between the appearance of perforated sieves in the archaeological record and the arrival of dairying in the Near East and then Europe, along with the strong ethnographic record of the continued use of ceramic sieves in cheese making into the modern era, almost certainly mean that the major use for such sieves from the beginning was in cheese making. Indeed, as recently as the early twentieth century ceramic sieves were still being used in the traditional making of acid-coagulated cheeses in central Europe (Bogucki 1984).

				Woven baskets also may have been used to separate curds from whey, though not surprisingly there is little supporting evidence because these materials are fragile and far less likely than ceramic pottery to survive in the archaeological record.

				The joint availability of surplus milk, pottery, and perhaps basket weaving, therefore, opened the door to acid-coagulated cheese making on a regular basis. The enormous value of milk processing and the competitive advantages that it offered must have been recognized very quickly because cheese making (and butter making) became common throughout the Fertile Crescent shortly after the beginning of dairying. Analyses of organic residues (specifically lipids) on pottery shards recovered from the archaeological strata corresponding to around 6500 to 6000 BC have confirmed that pots from this period were widely used to store dairy products. Furthermore, the nature of the residues indicates that the pots contained processed dairy products, probably cheese and butter or ghee (butter oil), rather than unprocessed raw milk (Evershed et al. 2008).

				What were the first Neolithic cheeses like? We’ll never know for certain, but it seems likely that they were soft, acid-coagulated types similar to traditional varieties that are still produced in the Near East today, such as Çökelek cheese (Kamber 2008a). In addition, early Neolithic cheesemakers probably stumbled on coagulation caused by the combined action of acid and heat, which is the principle behind ricotta-type cheeses. The advent of pottery had made it possible to heat liquids over an open fire, which inspired new techniques in cooking and probably led to much experimentation with the heating of various foodstuffs, as evidenced by the presence of soot and pyrolytically formed organic residues (that is, organic residues formed through extensive heating) in pottery (Evershed et al. 2008; Barker 2006). Attempts at heating partly soured milk, or whey that remained after cheese making, eventually would have produced the right combination of acidity and temperature to cause the coagulation of milk proteins, hence the discovery of acid/heat-coagulated cheeses, which to this day are widely produced in the Near East (Kamber 2008a).

				Acid-coagulated and acid/heat-coagulated cheeses are very high in moisture content and therefore spoil rapidly due to uncontrolled microbial degradation, especially in the hot climate of southwest Asia. Therefore, these early cheeses were probably consumed fresh, as is often still the case in the Near East. However, even these very perishable cheeses can be preserved for extended periods if they are salted, packed tightly in airtight packaging, and shielded from high temperatures. In Turkey, for example, traditional acid-coagulated and acid/heat-coagulated cheeses, such as Çökelek and Lor, are still sealed in airtight ceramic pots that are buried in the ground to preserve and ripen the cheese and shield the contents from the searing heat (Kamber 2008a). Thus, it is possible that cheese residues found on pottery sherds dating to 6500 BC were acid-coagulated or acid/heat-coagulated types that had been packed, then as now, into sealed pots to store and preserve. Bags made from animal skins also may have been used to store and ripen soft cheeses, as is still practiced traditionally in Turkey today (Kamber 2008a), but the archaeological record is silent concerning whether this more perishable form of packaging was used at this early stage. Still another preservation alternative for fresh curd was drying in the sun—also still widely practiced today in the Near East—which results in a highly stable, very hard dried cheese that is well suited for grating into soups. Small ceramic sieves that contain very rough interior surfaces, found somewhat later in the archaeological strata, may have served as cheese graters that were used for this purpose (Ellison 1984).

				What about rennet-coagulated cheese making? Did Neolithic cheesemakers also experiment with this more complex form of cheese? We’ll never know for certain, but it seems possible that the technology for coagulating milk using animal rennet (the tissue material derived from the stomachs of kids, lambs, or calves, or a brine extract thereof) may have been appreciated fairly soon after the harvesting of milk commenced. Specifically, it would have been obvious to Neolithic herders that the stomachs of kids, lambs, and calves that died naturally or were slaughtered while still suckling were filled with coagulated milk. Thus, there was ample opportunity for the association between the stomach, milk coagulation, and cheese curd to take root. The first experiments with rennet coagulation may have involved the addition of clotted milk gathered from the suckling’s stomach to fresh milk, a practice that dates back to antiquity and continued up until at least the eighteenth century in England and America. At some point the actual stomach material was added to milk, which delivered a much more concentrated source of coagulating enzymes and thus improved coagulation. Once the coagulating value of the stomach was recognized, efforts to preserve stomachs for future use by salting likely followed, leading to the development of a reliable and steady supply of rennet.

				Another possibility for the discovery of rennet coagulation is the often-cited myth of the nomadic traveler who filled his canteen, consisting of a bag made from the stomach of a goat or sheep (or other mammal), with fresh milk at the beginning of his journey, only to find that the milk had coagulated when he stopped to take a drink. This scenario seems less likely, however, because it presupposes that the milk-drinking adult nomad was lactose-tolerant. As noted earlier, the development of lactase persistence among adult populations likely did not occur for at least a thousand years after Neolithic humans began to harvest milk and produce cheese and butter. Thus, there is growing scholarly consensus that cheese and butter making long preceded the development of adult consumption of milk and, indeed, enabled dairying to spread much more rapidly than otherwise would have been possible given the barrier posed by adult lactose intolerance (Evershed et al. 2008).

				In other words, it was cheese and butter making that enabled dairying to gain a foothold among Neolithic populations and allowed the genetic selection for adult lactase persistence to take place eventually. Bottom line: It seems unlikely that our mythical nomadic traveler would have been drinking milk on his trip unless cheese and butter making had been already well established for a thousand years, in which case there would have been ample time for rennet coagulation to have been discovered already. Of course, if our mythical nomad had been carrying milk in the stomach bag for his young child, that’s a different story. But this is all very speculative, and definitive historical evidence for rennet coagulation would not occur until much later.

				In summary, the discovery of cheese making during the seventh millennium BC was a huge step forward for Neolithic man because it transformed the extraordinary nutritional value of the milk into a vital food that was suited for both young and old, and that could be stored for later use. All of this was taking place at a time when the agricultural system of the Fertile Crescent was failing catastrophically due to rising populations and environmental degradation. The value of cheese making was not lost on these peoples, and they would carry this knowledge with them and continue the craft of cheese making wherever they journeyed and settled during the many centuries to come.

				The Neolithic Expansion

				About the time that pottery took off and pastoralism and milk production began to assume importance in the Near East economy, the stresses caused by rising population and environmental degradation prompted mass movements of peoples from their Fertile Crescent homelands in all directions (figure 1-2). Migrations to the southeast led to the settlement of the Mesopotamian lowlands along the southern reaches of the Tigris and Euphrates Rivers by the Ubaid people. By 6000 BC the Ubaid had created a new culture based on irrigation farming, laying the foundation for the great Mesopotamian civilizations that would soon follow. Migrations to the southwest through the Sinai Peninsula reached Egypt about 5000 BC, where another new civilization, also based on irrigation farming, would arise along the Nile River. To the east, population migration moved progressively through Iran, Afghanistan, and Pakistan, reaching the Indus River Valley that forms the boundary between Pakistan and India by around 6500 bc. There the great Harappan civilization would flourish eventually. Cheese making would become an important component of the Mesopotamian and Egyptian civilizations, and perhaps also the Harappan.
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						Figure 1-2. Rising population and environmental degradation in the Levant and Fertile Crescent eventually prompted mass movements of Neolithic peoples in all directions. Wherever they migrated they brought a mixed agricultural way of life that included dairying and cheese making.

					

				

				And finally, migration to the north and west would follow two separate routes. One route proceeded by land through Turkey into Thrace and the Balkan peninsula, then northward along the Danube and Rhine Rivers, reaching the North Sea and England by around 4500 bc. The second route proceeded westward by sea from the Levantine coast through the northern Mediterranean coasts of Greece, Italy, France, and Spain. Analyses of animal bone distributions and pottery shards confirmed that wherever these Neolithic farmers migrated, they brought with them a characteristic Near East culture based on mixed farming that included milk production and butter and cheese making (Copley et al. 2003, 2005a, b; Craig et al. 2005; Evershed 2005; Evershed et al. 2008; Spangenberg et al. 2006).

				By around 4500 BC Neolithic Near East culture dominated the Mediterranean basin, most of Europe, and the Middle East, extending all the way to the gateway of India. Even more important from the standpoint of cheese history, wherever these peoples migrated cheese making followed, and humanity was now one step closer to the development of a dizzying array of diverse cheeses.

					

			

		

	
		
			
				CHAPTER TWO

				Cheese, Religion, and the 
Cradle of Civilization

				The Lord appeared to Abraham near the great trees of Mamre while he was sitting at the entrance to his tent in the heat of the day . . . So Abraham hurried into the tent to Sarah. “Quick,” he said, “get three seahs of fine flour and knead it and bake some bread.” Then he ran to the herd and selected a choice, tender calf and gave it to a servant who hurried to prepare it. He then brought some curds and milk and the calf that had been prepared and set these before them. While they ate, he stood near them under a tree.

				Genesis 18:1, 6–8

				[image: C%26Cglyph.png]

				According to the biblical account in Genesis, it was out of the southern Mesopotamian city of Ur that Abraham, a pastoral nomad who became the patriarch of the three great monotheistic religions of Judaism, Christianity, and Islam, was called by God to migrate to the Promised Land in the southern Levant around the start of the second millennium bc. Mesopotamia, comprising the alluvial floodplains formed by the Tigris and Euphrates Rivers as they flow through Syria and Iraq to the Persian Gulf, is considered the “cradle of civilization,” and the great city of Ur stood at the center of Mesopotamian civilization during the third millennium BC (Chavalas 2005). At its peak, Ur’s population was estimated to range as high as sixty-five thousand, probably making it the world’s largest city of the time. Ur was also a center for cheese and butter making according to detailed accounts compiled by temple scribes on clay cuneiform tablets.

				After leaving Ur, Abraham eventually settled in Hebron near the west bank of the Jordan River in the land of Canaan. It was here that the eighteenth chapter of Genesis described a frantic Abraham when he suddenly realized that three newly arrived visitors were in fact the Lord God and two angels. How could he extend an appropriate level of honor and hospitality to such esteemed guests? Keeping his cool under pressure, Abraham hastily arranged a fitting reception that included freshly baked bread, tender veal, curds (or fresh cheese), and milk. The account is intriguing on the one hand because it implies that adult lactose tolerance by this time had become widespread in Abraham’s homeland of Mesopotamia, and that milk had risen to the status of a revered beverage. Consistent with this, archaeological findings from southern Mesopotamia indicate that cow’s, goat’s, and sheep’s milk were all consumed as beverages, primarily by the pastoral nomadic members of Mesopotamian society but also by the royal elite (Bottéro 2004; Limet 1987).

				Even more interesting from the standpoint of cheese history is the observation that Abraham saw fit to include curds, or fresh cheese, in this banquet given in honor of the Lord. This was by no means the first recorded occasion on which cheese was offered up in an act of worship. By this time, cheese had been an integral element of religious practice in Abraham’s Mesopotamian homeland for more than a thousand years. Indeed, institutionalized cultic rites that included daily offerings of cheese and butter were commonplace in temples throughout Mesopotamia during the third millennium BC. The system of religious ideology that spawned these rites played a central role in the creation of humankind’s first civilization, which in turn influenced nearly every civilization to follow in the Near East and eventually even Greece and Rome (Kramer 1969). Amazingly, cheese was there at the beginning as an integral element of the religious mythology and cultic expression that helped to initiate a domino-like progression of great civilizations that ultimately shaped western culture.

				But now we’re getting ahead of ourselves. Chapter 1 ended during the waning years of the Neolithic Age around 6000 BC, by which time overpopulation and widespread environmental degradation had prompted a surge in pastoralism and great migrations of Levantine peoples in all directions. We now return to that story, for out of those troubled times would emerge the world’s first civilizations—and yes, cheese would play a role in this saga.

				The Rise of Mesopotamia

				By the sixth millennium BC, the southward migration of Neolithic peoples along the Tigris and Euphrates had resulted in the settlement of two societies, the Halaf to the north and the Ubaid to the south (Bogucki 1999). In the highlands to the north there was sufficient rainfall to support agriculture without having to resort to irrigation, and the Halaf founded a network of small farming communities, much as their ancestors had throughout the Neolithic. To the south however, in what is now southern Iraq, Ubaid communities were completely dependent on small systems of irrigation that tapped into the life-giving waters of the Euphrates River, enabling them to grow crops in otherwise desert-like conditions.

				For more than fifteen hundred years Ubaid villages grew but slowly and remained small rural communities, yet out of those humble beginnings there arose around the start of the fourth millennium BC a startling new development in the human story that has been termed the “urban revolution” (Chavalas 2005). This was the beginning of Sumerian civilization, the world’s first, which was marked by the abrupt arrival of large complex cities that functioned as independent city-states. These new city-states, among which Uruk was preeminent, were built upon sophisticated and highly centralized systems of governance and administration that created a new order of socioeconomic stratification, along with impressive technological and architectural advances, a revolution in shared religious ideology and communal worship, and a stunning new form of communication: writing.

				Sumerian civilization in its various periods would last for nearly two thousand years and would continue to influence subsequent Mesopotamian civilizations (early Babylonian, Assyrian, late Babylonian) as well as Egyptian, Hittite, and ultimately Greek and Roman civilizations (Kramer 1963b, 1969). Why this quantum leap in human society happened first in the inhospitable environment of southern Iraq, ahead of anywhere else in the world, remains “one of the most fascinating unsolved riddles of antiquity” (Foster and Foster 2009). Nevertheless, recent archaeological and anthropological findings have brought this critical period into scholarly focus, and an intriguing story has emerged that directly intersects with our journey through cheese history.

				The urban revolution that accompanied the rise of Sumerian civilization was itself a product of another revolution, which has been termed the “secondary products revolution” (Sherratt 1983, 1981). This was a period, beginning probably in the fifth and culminating during the fourth millennium BC, when innovative new uses for domestic animals for traction and transport, as well as for intensive wool and milk production, were developed and put into widespread practice, first in Mesopotamia and then spreading rapidly throughout the Near East and eventually Europe. A critical component of the secondary products revolution was the invention of the plow. Cattle thrived in the marshy delta region of southern Mesopotamia where the Tigris and Euphrates Rivers empty into the Persian Gulf, and the Ubaid peoples there were apparently the first to harness the powerful traction capacity of the ox via the invention of the plow. The use of the plow in combination with intensive irrigation enabled the Ubaid to greatly increase their cultivation of fertile alluvial lands along the banks of the Euphrates, far beyond what had been previously possible using only the hoe. Consequently, the banks of the Euphrates became intensively cultivated and very productive, which enabled the Ubaid to thrive for more than a millennium and even produce agricultural surpluses, as evidenced by the widespread construction of communal agricultural storage facilities.

				 As the amount of land under Ubaid cultivation increased during the fifth millennium BC

				
				
				
				Inanna, Queen of Heaven and Lover of Cheese
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