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			About the cover:

			The Maya studied the movement of planetary bodies and from these observations created calendars to track ritual activities. 
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			The Maya Forest obscures an untold number of ancient settlements.
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			The Maya maize god.
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			The Maya Civilization and its millennial culture have always fascinated those who know them due to its grandeur in multiple areas:  architecture, interaction with Nature, agriculture, vision of the cosmos, iconography and calendar.

			Thus, knowledge of Maya history and the different hypotheses regarding their disappearance and abandonment of their lands, details about their conflicts, and the challenges they faced, have always been of interest to the world of academia.

			The search for their legacy has allowed for a more in-depth study of their contributions to the history of Mesoamerica, and this is why the Inter-American Development Bank has sponsored the publication of this book: The Maya in a Millennial Perspective, written by archeologists Christina Elson and Francisco Estrada-Belli.

			In this book, the authors have gone through the history of Maya civilization and the new discoveries made possible by technology in Tikal, Guatemala, Chichén Itzá, Mexico, and Caracol, Belize, among others.

			Through the different chapters, the authors explain the environment in which the Maya thrived, how they sought power from water, the importance of their agriculture, the development of their writing and why their calendar was so advanced. The authors also stress the importance of corn in the development of these people, as it affected their ancestral economy and influenced their hierarchical system and beliefs.

			Those who have good knowledge of their past can better define their future. Therefore, knowledge about one of our richest cultures is a sound contribution to the development of Mesoamerica and its people.
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			An aged man carrying a club in the form of a jaguar.

			 © 2014 Jesús López/Science Visualization.

			 

		

	
		
			INTRODUCTION

			 

			 

			The Maya in a millennial perspective

			 

			 

			When the last Maya abandoned the great cities of the central lowlands about 1,000 years ago, the jungle that had sustained them for three millennia quietly reclaimed the settlements, fields, and roads they had cut into her realm. She entangled and silenced the stories of Maya kings and queens wrought on stelae, lintels, buildings, and other media.

			The Maya in a Millennial Perspective looks at the deep history of the lowland Maya. It examines what the Maya thought about the world around them and how they crafted nature into a flourishing economy that supported the grand, courtly cities that dominated the Maya world during the Classic Period (250-800 CE).

			Rooted in maize, the ancestral economy bankrolled political intrigue, rivalries, and war. Hieroglyphic texts left to us on carved stone monuments, pottery, murals, and other media provide illuminating  statements about royal dynasties and the nature of political subordination. For Maya rulers, successful battle resulted in the taking of royal captives and ensured a steady supply of tribute.

			Using warfare as a strategy to secure a steady supply of valuable goods may have a deep history, beginning with the emergence of the massive city of El Mirador in the last centuries BCE. El Mirador may have been the first Maya state to incorporate large areas of the lowlands into one political domain.

			Compelling evidence suggests that most, if not all, of the wars that enveloped the lowlands during the Classic Period were instigated by two major actors, the powerful states of Tikal and Kaan. The Tikal political sphere was centered at the city of Tikal. The Kaan political sphere was centered at Dzibanché in the northern central lowlands and after 636 CE was located at Calakmul.

			Tikal and Kaan warred with one another for centuries as part of an empire-building strategy. Often, they indirectly fought each other using proxies including La Corona, Waka’, and Holmul that were allied with one empire or another though marriage ties and diplomatic relationships.

			There is a commonly held belief that Maya civilization mysteriously disappeared one thousand years ago. While many cities in the central lowlands were abandoned by 900 CE, the Maya did not disappear. When Europeans arrived, Maya cities were flourishing in northern Yucatán and in the Guatemalan highlands.

			The jungle-shrouded ruins of Tikal and Calakmul have inspired endless speculation about what life would have been like at the height of lowland civilization. Today, scientific research may be at a watershed moment. Every year new discoveries add to the saga of Maya civilization. At early centers of Maya ubranism such as Holmul and Cival, researchers are learning about the deep antiquity of Maya beliefs regarding maize, ancestors, and royalty. At cities that flourished during the Classic Period, such as Waka’, La Corona, and Caracol, researchers are gathering information about the role of women in society, trade and exchange, and rituals related to calendars and time-keeping.

			As The Maya in a Millennial Perspective reveals, many of these discoveries illuminate how ancient practices and beliefs thrive in modern Maya communities

			 

			 

		

		
			[image: A map of the Maya region shows archaeological sites in the Yucatán Peninsula of Mexico as well as Guatemala, Belize, and Honduras. In the center of the Yucatán peninsula are the Central Lowlands. In the northern part of Guratemala are the Southern Lowlands. The Highlands run through central Guatemala and Honduras. The Coastal Plains lie on the Pacific Coast of Guatemala. Many sites lie along the Uscimacinta River, which forms part of the western border of Mexico and Guatemala. The Motagua River runs from Guatemala's highlands in a northeasterly direction to the Caribbean Sea.]
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			Lowland lakes and swamps are sources of water and aquatic life.

			© 2014 Chip Clark/Smithsonian Tropical Research Institute.

			 

		

	
		
			Part I:
 The 
MAYA
 in their 
ENVIRONMENT
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			The temple pyramids of Calakmul tower above the jungle canopy.

			© 2014 Science Visualization.
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			The Maya revered the jaguar for its ferocious nature.

			© 2014 Steve Winter/Panthera.

			 

			

		

	
		
			A landscape in motion

			 

			 

			Today the dense green blanket of the Maya forest covers more than than 50,000 km2 in Belize, Guatemala, and Mexico’s Yucatán Peninsula. But this is only a fraction of the roughly 324,000 km2 occupied and shaped by ancient and modern settlements of the Maya. To understand the ancient Maya, we must envision the natural world that surrounded them and how they shaped it to suit maize farming and support grand and glorious cities such as El Mirador, Tikal, and Calakmul that once were home to tens of thousands of people.

			The aboriginal forest, as it existed before the ancient Maya settled the region some 3,000 years ago, was not a single uninterrupted expanse of canopy. To the north, the forest sits atop the Yucatán Peninsula, a massive limestone shelf pockmarked with sinkholes that provide access to precious sources of water. The peninsula’s thin soil and marked dry season encouraged farmers to hew cisterns into the limestone to store water and food.

			Moving south, lakes, seasonal swamps, and savannas break up the forest cover. Lakes, springs, and seasonal swamps provided critical water resources for the millions of Maya who lived in the lowlands by the close of the Classic Period. El Mirador, Tikal, and Calakmul are set near vast seasonal swamps that were incorporated into urban reservoirs. South of these cities, the terrain rises gradually into a landscape of rich, deep soil and wide rivers. The flow of the broad Usumacinta has served as a highway linking highlands and lowlands for thousands of years.

			The highlands emerge as a spine of mountains with peaks that spike to heights over 3,000 meters. In the highest elevations, dramatic smoking volcanoes loom over lush landscapes. Rich mountain soils are a legacy of their eruptions. The mountains also contain troves of minerals precious to the Maya. Jadeite was the Maya’s most coveted gem and both jadeite and serpentine were highly valued for their blue-green color. Pyrite, an iron compound, can be polished to create a mirror-like reflective surface. Obsidian, a volcanic glass, was used to create incredibly sharp cutting implements. Iron-oxide, ground to a powder, was used as a red colorant to coat magnificent buildings and works of art.

			At lower elevations, hilltops, plateaus, and valleys offer a more temperate climate marked by a long rainy season. The southern flanks of the mountains drop to the Pacific and a coastal plain stretching from Chiapas to El Salvador. In the distant past, this hot rainy region was covered in tropical forest, but thousands of years ago farmers cleared most of it to plant maize and cacao.

			It is unlikely that Maya practices were destructive or out of balance with nature. Sucessful maize farming relied on a proper relationship with the natural world. This relationship was constructed with the help of calenders that tracked seasonal and celestial events and foretold when to enact rituals that connected humans to the landscape, animals, ancestral spirits, and deities.

			 

			 

			 

			 

			 

			 

			 

			 

			 

		

		
			[image: Fishing boats on a quiet lake in Guatemala with volcanic mountains in the background.]

			 

			Active volcanoes surround Lake Atitlán.

			© rjcphoto/Fotosearch.

			 

		

		
			[image: Two large, deep green, highly polished earspools with irregular edges. A hole is bored through the center of each.]

			 

			Jade earspools were an essential part of the costumes worn by elites.

			© 2014 Jesús Lopez/Science Visualization.

			 

		

		
			[image: The interior of a cave has many Maya offerings centered around a natural stone pillar. The offerings are pottery.]

			 

			Caves, considered portals to the underworld, are associated with the watery world of birth. Maya continue to leave food and other valuables as offerings in these spaces.

			© 2014 Jesús López.

			 

		

	
		
			Hilltops, caves, and the power of water

			 

			 

			Across Mesoamerica, hilltops are littered with the remains of prehistoric shrines and broken pottery that once held offerings to the gods. Yet the gods Mesoamericans sought to propitiate in their earliest acts of hilltop worship are not easy to understand. What we do know is that Classic Period cosmology associates mountains with abundance. In some images, mountains or witz are personified as richly adorned gods. The connection of mountains with abundance could have derived from the knowledge that mountains held caves, were sources of springs, and supported lush forests.

			Mesoamericans also hold a primordial belief in the ritual value of caves and springs in relation to rain. For most Mesoamericans, the waxing and waning of seasonal rain marks the passage of the year. The onset of the rainy season does not mean that rain falls every day. Rain may come in torrents or not at all. Successfully cultivating maize depends on the close observation of patterns in rain.

			Somewhere deep in Mesoamerican antiquity, water sources and caves became connected to fertility, rainfall, and regeneration. Caves and springs became places where farmers could ask deities for rain and abundance. From as early as 1500 BCE, offerings were made in caves and pools, propitiating rain deities with high value items imbued with fertility symbolism. Over thousands of years these acts left bones, ceramics, and other goods in every conceivable natural cavern from the smallest rock shelter to the vast Candelaria cave system in Guatemala. At a few sites, such as Dos Pilas and Holmul, natural or artificial caves were incorporated into urban architecture. Chichén Itzá’s cenote, a deep sinkhole filled with water, is famous as a receptacle for offerings including jadeite objects and human sacrifices.

			As the Maya settled deep in the lowlands in the second millennium BCE, they contended with the marked seasonality of rainfall and created a ritual landscape that incorporated hilltops, caves, and pools. Leaders and shamans visited these places to interact with gods that presided over regeneration and fertility.

			 

			 

			 

			 

			 

			 

			 

			 

			 

			 

			 

			 

			 

		

		
			[image: The water in an underground cavern is deep blue and light streams in from a hole in natural ceiling.]

			 

			Cenotes can suddenly appear when a section of limestone shelf collapses, creating valuable water sources.

			© dubassy/Fotosearch.

			 

		

	
		
			The forest and its creatures

			 

			 

			Rituals carried out in caves, at springs, and on hilltops were human acts in a natural world that the Maya believed was animated by a soul-like force they called ch’ulel. The myriad of plants and animals carved on stone pillars called stelae, painted on ceramics, and even incorporated into the hieroglyphic writing system, show that the Maya lived in close communion with the broader natural world.

			The simple water lily could double  as a jaguar or serpent monster, symbolizing lakes, the watery underwater world inhabited by ancestral spirits and deities, and a ruler’s spiritual source of power. The plant itself may have produced a hallucinogen used in some water rituals.

			The ceiba tree held true cosmological significance. The ceiba has many practical uses. It produces a silk-like water-repellant fiber and edible seeds rich in fat and protein that also can be used to make soap and burned as fuel. The ceiba was the World Tree that connected the underworld to the heavens. It is splendidly carved in great detail on King Janab Pakal’s famous sarcophagus lid at Palenque in Mexico, and lends its form to many objects, such as incense burners and burial urns.

			Macaws, toucans, monkeys, jaguars, and countless other animals provide a spirited soundtrack in the forest. Animals not only possessed living spirits, but many had held sway over previous incarnations of the world. Some animals served as spirit companions of men. Gods commonly took animal forms. The Maya universe even included fantastical zoomorphs, creatures made up of two or more animals.

			Few animals were domesticated. Small dogs provided food and bees were kept for honey and wax. The jungle sheltered many delicacies including turkeys, monkeys, tapirs, and deer. Lakes and oceans provided fish and shellfish.

			The jaguar and quetzal held special places in Maya culture. The Resplendent Quetzal was prized for its elaborate plumage, and associated with the feathered serpent god known as Quetzalcoatl in Central Mexico and Kukulcan in the Maya region. Jaguar—Mesoamerica’s largest predators and fierce night hunters—once roamed from Mexico to South America. For millennia, Mesoamerican people have seen jaguars as nocturnal spirit animals that led shamans and nobles in visions and trances. Beliefs recorded among modern Maya suggest that this ideology went so far as to stipulate that nobles had jaguar souls that gave them longer lives than commoners.

			 

			 

		

		
			[image: A wall of carved Maya glyphs show how animal themes, such as jaguars, are incorporated into their writing.]

			 

			Animal likenesses, such as the jaguar were frequently incorporated into Maya writing.

			© swisshippo/Fotosearch and © Linda Schele Collection, FAMSI. 

			 

		

	
		
			Farming, writing and the Mesoamerican calendar

			 

			 

			The close and sustained observation of yearly deluges and drying and the movement of celestial bodies are the building blocks of an agricultural calendar. The length of day and night and the position of planets and stars along the horizon told ancient farmers what rain to expect. Deviations from these patterns could cause alarm and inspire efforts to mitigate a potentially bad outcome.

			In most parts of the world, the agricultural calendar is grafted onto a calendar based on solar or lunar cycles. Mesoamericans relied on two key calendars. One was a 260-day ritual calendar used for divination, created by combining 20 consecutive days with the numbers one to thirteen. The second tracked the solar year of 365 days. The origin of these calendars is shrouded in antiquity. The ritual calendar is still relied on by indigenous Maya ritual specialists to help them divine propitious days for activities, including agricultural ceremonies.

			Maya farming was primarily based on slash-and-burn agriculture. This method of deforestation for farming has a negative connotation, suggesting reckless environmental destruction in favor of just a few years’ return of crops before soils are exhausted. Popular theories of Maya collapse often cite over-use of this method as one element that led to population decline and the abandonment of the central lowlands at the end of the Classic Period.

			A closer look at traditional Maya farming practices reveals a more complex picture. Research shows that the Maya shaped seasonal swamps and river flood plains into raised fields. Anabel Ford’s work with modern farmers shows that forest burning and clearing are just one act in a managed cycle of forest cultivation. The field or milpa of a Maya farmer incorporates dozens of edible and medicinal plants. As the years turn, fields primarily used to grow maize become overshadowed with fruit trees and shade-loving species that the Maya identify as integral to their subsistence economy. In 25 to 30 years, a milpa converts into a managed woodland.

			Mesoamericans also developed a writing system as early as 1000 BCE. At least one early function for writing was conveying complicated calendrical information. The Maya writing system emerged in full form between 400 BCE and 100 CE. Among the earliest names to be recorded are the word ajaw “king” and the names of rain and fertility deities. The Maya rain deity Chaahk was associated with the life-bringing aspects of rain, while the god K’awiil personified powerful and destructive lightning. Sometime in the first centuries CE, the Maya adopted from the Gulf Coast a new calendar, the Long Count. This is a linear count of days that started on August 14, 3113 BCE. The Long Count was used to record historical events such as royal accessions and battles as well as the birth dates and actions of gods in deep mythological time. Its use died out as Classic Period civilization ended.

			Researchers have struggled to understand why the radiant culture of the lowland Maya declined around 800 CE when the central lowlands were  slowly abandoned. Although some popular theories propose that environmental destruction was a key factor in Maya collapse, studies of lake pollen are showing that forest clearing began around 2000 BCE and farming supported large cities for over 2,000 years.

			 

			[image: A Maya glyph. It has two ovals stacked on top of a larger one.] 

			The Maya Glyph for ajaw.

			© Linda Schele Collection, FAMSI/Science Visualization

			 

		

		
			 [image: A large carved stone scepter showing a man with and elaborate headdress standing with one leg up. His other leg, the one he is standing on, is in the form of a serpent.]

			 

			A royal scepter showing K’awiil with a leg in the shape of a serpent.

			© 2014 Kerr Collection.

			 

		

		
			 [image: A view of the Yucatán peninsula from space shows trails of smoke that extend for miles over the forests. Dozens of red dots have been placed at the sources of the smoke.]

			 

			An image of the Yucatán region captured from space in 2003 shows dozens of fires (red dots) set to clear land for human use.

			Courtesy Jacques Descloitres, MODIS Rapid Response Team, NASA/GSPC.

			 

		

	
		
			Why the Maya abandoned the lowlands

			 

			 

			From the top of a pyramid at Tikal, the Maya forest looks like an uninterrupted expanse of jungle. Around 800 CE, it might have looked like a patchy mixture of maize fields and orchards interspersed with triple canopy forest where tall ceibas, mahogany, and other hardwood trees stood guard. It is clear that the Maya successfully tamed the forest and cultivated the land surrounding their cities. Yet if farming practices are not the reason that the Maya abandoned the lowlands, then what is?

			We now know that over the past 4,000 years, the Maya lowlands have witnessed three cycles of collapse. During each cycle, some cities were abandoned as new ones were experiencing a boom.

			The first cycle took place with the collapse of the massive Late Preclassic (400 - 100 BCE) city of El Mirador. The impact of its demise around 150 CE was relatively localized. People only moved away from the urban area and settlements within a few miles of the city’s core.

			The second collapse was more dramatic because it led to the depopulation of many settlements over thousands of square miles. This collapse took place between 760 and 1000 CE. Often rulers stopped erecting stone monuments with writing long before cities were abandoned. Many ideas have been proposed to explain the  collapse. Some ideas focus on changes within the region. Other ideas consider climate studies pointing to the onset of an environmental disaster stemming from change in weather patterns. Still other ideas consider records left by the Maya that suggest a period of escalating warfare.

			But a complete explanation must reach beyond the Maya lowlands. The Maya were full participants in the broader Mesoamerican sphere of politics, trade, and culture. The far-reaching Teotihuacan empire dominated the Early Classic (250 - 600 CE). Its armies had traversed the Maya lowlands establishing, by consent and by force, alliances with Maya royals at Tikal and other cities. Then, around, 650 CE, Teotihuacan suffered a rapid and catastrophic demise. These events allowed the development of new networks of trade and political power.

			While many cities in the central lowlands were abandoned at the end of the Classic period, a fantastic boom was underway between 750 and 950 CE at cities in the northern Yucatan. Chichén Itzá, an older settlement, was reborn as an impressive capital. Chichén Itzá’s kings dominated the Yucatan Peninsula between 950 and 1150 CE. Around 1200 CE the city of Mayapan took over most of the northern plains forcing the deposed Itza’s to migrate back to the south in search of a new beginning. When the Spanish arrived in 1531, they found a Mayapan state broken by rivalries and epidemic outbreaks. Long after most Maya had been subjugated, the Itza held the Spanish at bay from a stronghold deep in the central lowlands, finally capitulating in 1697.

			The massive infrastructure that the Maya built over millennia is providing new clues about Classic Period economy and politics. It may be that warfare was driven by an economic system that funded a burgeoning palace culture with tribute and ransom payments from defeated kingdoms. Political insecurity coupled with overpopulation or climate change may have upset a precarious balance between the lowland’s natural resources and the populations that relied on them. 

			 

			 

		

		
			 [image: A steep Maya pyramid at Tikal. Steps lead up to a room at the top. The pyramid sits in the midst of other buildings.]

			 

			Founded around 1000 BCE, Tikal’s political power rose and fell for almost two thousand years before the city was abandoned around 900 CE.

			© 2014 Jesús López.

			 

		

		
			[image: A massive ancient pyramid lies at the end of a long, straight roadway lined with other ruins.]

			 

			Teotihuacan was a key destination for Maya luxury goods. 

			© 2014 Science Visualization.

			 

		

		
			[image: A large pyramid is viewed through a doorway. Steep steps lead toward a dark doorway leading into a structure at the top.]

			 

			Uxmal rose to glory around 750 CE in the arid Puuc region of the Yucatan Peninsula.

			© 2014 Jay Frogel.
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			[image: A painted fresco in Maya style shows a woman in a transparent blue and red dress placing a large jar on the head of a stooping woman who is dressed much more plainly. Both women's faces are painted red. Their skin is light. A third, dark-skinned figure at right sips from a large orange pottery bowl.]

			 

			The discovery of murals at Calakmul revealed a rare glimpse of ordinary Maya eating and exchanging food.

			© 2014 Ilya Frankazoid. 

			 

		

	
		
			The ancestral economy

			 

			 

			Because the Maya lived in a world animated by the ch’ulel force, even the simple act of growing maize was entangled in a deeply ingrained and inherently cyclical ritual life. Bounty from the fields and orchards of millions of Maya farmers supported rulers who acted as war leaders and dressed as the maize god to carry out rituals sustaining the cosmos.

			The economic system was based on land tenure and family ties and almost everyone had to pay tribute to someone above. Even kings paid tribute and ransom payments to one another based on conquests or their position as junior rulers. Maya history shows that throughout the Classic Period kings from Tikal and Kaan took turns exerting power over most other kingdoms in the lowlands. Rulers owed obligations to overlords to ensure safe passage along trade routes and support their military campaigns. Commodities moved up a chain from farmer, to village chief, to king, to overlord as gift or tribute items. Peasants also provided labor for state projects.

			The Classic Period palace culture required that peasants produce an increasingly massive volume of prestige goods to support a kingdom’s tribute and ransom payments. Certain prestige goods, especially cacao, cotton cloth, jadeite objects, Spondylus shell, and the feathers of the Resplendent Quetzal bird, became enveloped in a palace-based economy.

			Even when it is possible to study written documents, many aspects of ancient economies are mysterious. The Classic Period Maya had a well-developed writing system, but most of what has survived centuries in the topical jungle is recorded on carved stone tablets, wooden lintels, and painted ceramic vessels. Overwhelmingly, these inscriptions were used to present dynastic life events such as genealogies, the exploits of rulers, and the enactment of rituals to bring prosperity. We are missing an entire genre of writing on media such as paper and clay tablets, although we know from images of scribes that such documents must have existed. Fortunately, we can use iconography and archaeologial materials to shed light on how the Maya produced and exchanged many items and to examine the role that prestige goods played in palace culture.

			 

			 

			 

			 

			 

			 

		

		
			[image: Small, delicately crafted terracotta figurines show, from left ot right, a woman holding a bundle of cloth, a queen with an elaborate headdress and shield, a rotund king with elaborate headdress and pectoral, a scribe with writing implements, and a man with a large shell horn.]

			 

			These figurines are part of a court scene and include a woman (far left) holding a bundle of cloth and a scribe (second from right).

			© 2014 Jesús López/Science Visualization.

			 

		

	
		
			Maize as the pillar of the cosmos

			 

			 

			The maize god was a central figure in a complicated belief system linking the underworld, Earth, and heavens. As a young, beautiful, and slightly androgynous figure, the maize god is ubiquitous in Classic Period Maya iconography. The often-elongated head of the maize god reflected the shape of the maize cob. The hair was pulled back from the forehead into a tail to resemble corn tassels. Nobles did not equate themselves with the maize god to appropriate maize as an elite commodity. Royal propaganda laid claim to a much grander belief. Just as maize sustained the Maya, the ruler sustained the cosmos. They took this symbolism a step further and represented themselves as a maize plant that grew into a World Tree, supporting the sky. 

			King Janab Pakal’s sarcophagus at Palenque is the most famous expression of these core concepts. His body, depicted as a young maize god in fetal position represents the seed that will grow into the tree.  Classic Period iconography shows that rulers dressed as the maize god carried out public ceremonies atop monumental architecture. Dressed as the maize god, rulers possessing “jaguar companion spirits” and endowed with the divine right to rule by the avian sun god, were star performers in a play showing their earthly role in continuing the cycle of birth, death, and regeneration.

			Very early on, emerging rulers invested in cementing this vision into the Maya worldview. Elements of this ideology first appear around 800 BCE and are associated with monumental architecture, elaborate offerings, and the adoption of iconic symbols to identify royalty.

			Cival and Tikal are two centers that initiated monumental building projects quite early. Some of the first ritual buildings were locations used to observe, mark, and celebrate the important points in the solar calendar. At Cival a building complex is specially arranged to mark the sunrise on the days of the solar zenith. At noon on this day the sun does not project a shadow. In the Maya lowlands this marks the beginning of the monsoons and growing season. This kind of building complex flourished from 800 to 400 BCE, and became the focus of rituals equating the cycles of sun and rain with farming and life-sustenance. The Cival offering is the earliest example of an offering recovered in such a complex that clearly tells a tale linking rulers with the World Tree and maize god.

			 

			[image: IMG0084_Maizegod.jpg] 

			A figure with maize god features, an elongated head and hair styled like a tassel of corn.

			© Linda Schele Collection, FAMSI/Science Visualization

			 

		

		
			 [image: A drawing of the carving on the stone lid of a Mayan king. The drawing depicts King Pacal leaning back and looking upward at a world tree in the shape of a large cross with elaborate deities on the top and on each arm of the tree/cross.]

			 

			The sarcophagus of Janab Pakal of Palenque shows the ruler and a World Tree emerging from the underworld.

			© Linda Schele Collection, FAMSI/Science Visualization.

			 

		

		
			[image: A small brown pot with a lid. On the side of the pot is a face emerging from a hole.]

			 

			This censer, dating to 350 BCE, shows an early use of royal symbolism.

			© Jesús López/Science Visualization.

			 

		

		
			 [image: A bone with elaborate drawing in red showing the face of a human within an oval shape. Large flowers seem to sprout above him.]

			 

			A carved bone showing the maize god as a cacao tree.

			© Jesús López/Science Visualization.

			 

		

	
		
			The Cival offering

			 

			 

			The Cival offering, dating to around 800 BCE, provides the earliest known glimpse into the roots of maize symbolism. Maya mythology tells us that five young maize sprouts emerged from the sea and grew into sacred World Trees.

			The offering was placed into the plaza floor in a cross-shaped pit, an opening representing the shape of the cosmos, the primordial cleft in the earth, and a portal to the sacred underworld. The first layer of the offering is a large pile of smooth jadeite pebbles that conjure the broken surface of the underworld sea. Next, five axes made of rare green-blue jadeite, a material whose brilliance and shape recalls green corn cobs and whose hardness and weight conveys a sense of eternity and supernatural power, were set into the pit. Four were set in the arms of the cross, aligned with the cardinal directions. The most beautiful axe was set in the center. Finally, five water-filled jars were set on pedestals. The jars were smashed and water flowed down into the pit.

			By 100 BCE, these elements were elaborated in a way that propagated the belief that rulers personified the central World Tree and the maize god and wielded supernatural powers given to them by the avian sun god. The West Wall mural of San Bartolo in Guatemala shows a young maize god, Hun Ahaw, performing bloodletting rituals to World Trees representing the four cardinal directions, plus the central one. Each tree bears different fruits and supports the celestial bird deity. This ritual progression climaxes when the maize god takes the royal crown, a headdress in the shape of the celestial sun god deity. This ceremony is paralleled at the end of the narrative by the coronation of a mortal king.

			These core religious concepts—eminently Maya in character—have been echoed countless times in lowland ceremonies and remain influential in the ritual practices of modern indigenous Maya. During the Yucatec Ch’a Chaak rain ceremony, spiritual guides build five arches on a tabletop altar by placing palm fronds at four corners and in the center. While these arches are said to recall the architecture of churches, they may also recall the five World Trees of Maya creation first immortalized in Cival’s jadeite offering. The ceremony also involves placing bowls of a white corn drink on the table in front of a crucifix. Prayers are directed to the rain gods of the four directions as the precious liquid is offered to them, along with bread, fermented honey and cigarettes.

			 

			 

		

		
			[image: Four pots are arranged at the four ends of a cross on the ground made from four jade celts. One pot is red and the others are black. A pile of jade stones is at the center of the cross. A fith jade celt lies on top of them.]

			 

			The Cival offering was placed in the shape of the Maya cross, called the kan cross.

			© 2014 Francisco Estrada-Belli.

			 

		

	
		
			The wealth of the jungle

			 

			 

			The home, house garden, farm plot, and orchard of a Maya family living in the lowlands were just a few points of reference in their world. The small ponds and wetlands surrounding any lowland settlement were teaming with fish, turtles, crocodiles and birds. Outside of a city, town or village lay tracts of jungle, swamps, springs, caves, hills, mineral deposits, and more. 

			Along the coasts some Maya made their living primarily as fisherfolk and by collecting marine resources such as precious Spondylus shells. But the vast majority of the Maya made their living as farmers. Maize farming was timed to the natural rhythm of the wet and dry seasons. Maize production and processing required a range of stone tools such as axes, grinding platforms, and pestles. 

			Houses needed regular repair. Wood, thatch, and plaster from ground limestone were in demand. Even the poorest Maya household owned ceramic vessels for cooking and storage, mats made of plants for sleeping and privacy, and a variety of tools made of obsidian, stone, wood, shell, antler, and bone. The house and its courtyard were the scene of many craft activities including spinning and weaving cloth, fabricating pottery, carving wood, chipping and grinding stone, carving shell and bone, working animal hides, and making nets, mats, ropes, and baskets from plant fibers. Besides these crafts, Maya families could have made weapons such as spears and shields as well as musical instrument such as flutes and drums. Some households specialized in a particular trade such as manufacturing stone tools.

			During the dry season, after the corn had been harvested, Maya commoners may have focused their attention on timely tasks. Pottery, for example, is much easier to air dry during low-humidity months. Warfare was an activity that ancient states practiced seasonally. If necessary, wars could occur during the growing season, but rulers knew it was less risky to put men in the field after a good harvest was out of the ground. 

			Each commoner family needed to create a surplus of food and crafts for trade and to sustain those who did not farm in order for the economy to function.

			 

			 

			 

			 

			 

		

		
			[image: An orange pottery bowl is filled with pieces of jade, shell of various sorts, pieces of bone, and carved wood. ]

			 

			This plate was deposited with an offering of shells and jades symbolizing life and fertility.

			© 2014 Jesús López /Science Visualization.

			 

		

		
			[image: A necklace of two dozen or so jaguar teeth strung together tightly.]

			 

			A jaguar tooth necklace linked its owner with his or her supernatural alter ego. 

			© Jesús López/Science Visualization.

			 

		

		
			[image: A large black obsidian block served as the core to make flint tools, such as the four spear points surrounding it.]

			 

			Obsidian was fashioned into eccentric ritual shapes and useful blades.

			© Jesús López/Science Visualization.

			 

		

	
		
			Markets 

			 

			 

			Spanish eyewitnesses provided detailed accounts of the grand outdoor market in the Aztec town of Tlaltelolco. This colorful market drew tens of thousands of shoppers seeking goods from throughout Mesoamerica. 

			Some scholars see markets emerging in tandem with the professionalization and bureaucratization of trade towards the end of the Classic Period and under the influence of states in Central Mexico. It has been difficult to conclusively identify the presence of marketplaces in Classic Period Maya ruins. Also, to date, no known Classic Period Maya texts explicitly discuss markets. Without markets to facilitate exchange, local families could have swapped goods among themselves and created more far-flung trade relationships by establishing marriage ties with families in distant regions. 

			Other scholars point out that any open, accessible space in a town or city could serve as a market. Murals at Calakmul show scenes of people exchanging goods and food in what some consider to be a market-like setting. Today some markets in Maya towns such as Chichicastenango are located in the plaza near the church. It is tempting to see this as a pattern established in Pre-Hispanic times. Ancient Maya markets would be difficult to detect since most vendors might only lay mats on the plaza floors to demarcate their selling area. 

			Hosting a market could have been beneficial to a ruler. Providing a place where people from surrounding communities could exchange items may have stimulated local craft production and supported the needs of peasants who also supplied crafts to the palace. Scheduling markets during major religious events would have ensured the greatest participation of a widely dispersed population. 

			There is no record of the goods and services that peasants supplied to nobles, how often they supplied them, or what they received in return. Perhaps scribes regularly recorded this information. It is common for noble-peasant relationships to be based on the idea that peasants supply goods and nobles supply services. For 2,000 years the majority of the lowland Maya accepted the worldview that nobles provided important services such as managing vital infrastructure, defending the kingdom from attack, and properly leading the community’s ritual life.

			We know that noble Maya families also produced goods such as finely woven and embroidered cotton cloth. In many pre-modern economies noble women were tasked with the job of spinning, weaving, and embroidering the finest cloth. The ability to create exquisite garments is often tied to qualities that distinguish noble women from their commoner counterparts. Ornately painted ceramic vessels with writing, jadeite jewels with writing, and noble costumes also require special skills and could have been completely prepared or finished in palace workshops. 

			The organization of long-distance Maya transport, such as shipping cacao beans to Central Mexico, is not clear. Murals and paintings on ceramics show that merchants were part of the system. Maya merchants had their own patron, God L, who in the Classic Period is often depicted as an old man with ties to the underworld. After 800 CE, God L is transformed into a prosperous, stately figure more in tune with the powerful merchant warriors and royals who dominated trade in Central Mexico. 

			It may be that Classic Period Maya rulers were quite wary of merchants—people who were not part of their social class but could wield a great deal of economic power. Some merchants likely acted independently, bringing special goods of faraway origins, such as salt, obsidian, and granite, into towns and villages. In other cases, the ruling family could have sponsored merchant expeditions to obtain luxury items.
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			A noble carved on a stele wearing an elaborate costume adorned with jade and feathers.

			© 2014 Jesús López/Science Visualization

			 

		

		
			[image: A Maya woman in a colorful dress sits at her spot in the market surrounded by her products. These include sugar cane, brocoli, cauliflower, carrots, and squash.]

			 

			Maya today exchange goods at street markets like Chichicastenango in Guatemala, using simple mats placed on the stone plaza.

			© 2014 Jesús López.

			 

		

	
		
			Empires and ancient power struggles

			 

			 

			The Holmul sculpture supports a view that the Classic Period Maya created empires rivaling those of later New World cultures such as the Aztec and the Inca. Holmul lies on an important route linking the Kaan and the Motagua Valley jade source.

			The sculpture, crafted in modeled plaster and painted in red, green, yellow, blue, and black, once decorated the upper half of a temple at Holmul. In the middle and at the two corners are three Maya rulers seated cross-legged on monstrous heads representing sacred mountain spirits or witz. Feather serpents with open jaws exhaling life-giving breath emerge from the mouth of the central mountain. Below the arched bodies of the serpents are two aged figures representing the Jaguar Sun god of the Underworld, a deity associated with the world of the dead as well as with royal ancestry. Each of these gods holds up a food offering to the ruler in the center of the sculpture. The offering is actually a hieroglyph meaning “first tamale” and implies that these gods nurture the ruler and his people. A horizontal band near the ruler’s head contains different celestial symbols. This “sky-band” usually means that the scene takes place in a heavenly and mythological dimension. This scene might show the kings being re-born as gods after their earthly life.

			The name of the ruler in the center, Och Chaan Yopaat, is preserved in an oval-shaped element at the very top of his headdress. The band of glyphs at the bottom of the sculpture contains information about the several generations of the royal family of Holmul. From the text, we learn that K’inich Tajal Chahk  dedicated this temple sometime between 590 and 610 CE, and that he was the grandson of a powerful king of Naranjo, who was an ally of the Kaan.

			The text implies that both Holmul and Naranjo were allies of the Kaan Empire before it defeated Tikal in a battle in 562 CE. Kaan’s victory solidified its control over major lowland trade routes and dominance of the Maya region for the next 133 years.

			 

			 

		

		
			[image: A large stucco frieze with elaborate figures inculding a central seated figure with a large feathery headdress.]

			 

			This remarkable frieze found at Holmul  suggests that the Maya created powerful empires that fought over trade resources.

			© 2014 Francisco Estrada-Belli/ Alexandre Tokovinine/CMHI.

			 

		

	
		
			The “big five” commodities

			 

			 

			Maya deities represented natural forces such as thunder as well as elements such as salt or maize. Many Maya deities can be seen as icons of products or processes that rulers wanted to control. Five products—jadeite, the feathers of the Resplendent Quetzal, cotton cloth, cacao, and Spondylus shell—had special significance and are ubiquitous in Classic Period iconography detailing noble trade and tribute. Patricia McAnany has examined how these exceptionally valuable items were used and consumed, but also could be hoarded against future ransom and tribute demands.

			From an economic perspective, finely worked jadeite items were the most costly of all goods to obtain. Jadeite items had a deep and intrinsic value and were passed from one generation to another. In Mesoamerica, jadeite has one known source in the Motagua River Valley of Guatemala. It is perhaps difficult for us to comprehend the complexity involved in creating exquisite ornaments using only sand, string, and stone. Earspools, necklaces, pendants, headdresses, skirts, miniature masks, and more were constructed of jadeite and worn by rulers during ceremonies. Such a costume would have taken many years to complete.

			Costumes commonly incorporated brightly colored tail feathers of the Resplendent Quetzal. These magnificent creatures have a circumscribed range in Mesoamerica, preferring mountainous cloud forests. They are notoriously difficult to see. Only males grow the two 65-centimeter-long tail feathers that distinguish the quetzal. The Maya developed a clever method to trap the birds and remove the feathers (which would grow back) without injuring the bird. The quetzal was associated with the feathered serpent deity of wind and rain called Quetzalcoatl in Central Mexico and Kukulcan by the Maya. Images on stelae show rulers splendidly dressed in elaborate consumes topped off with headdresses sprouting hundreds of quetzal feathers. Central Mexican elites also had a similar custom and certainly had to obtain feathers from their Maya neighbors.

			Cacao and cotton are indigenous to the Maya region and require little in the way of specialized care. Both were hugely valuable trade items and in great demand in Mesoamerica’s highland cities. Cotton, unlike cacao, required skilled labor to finish to a degree acceptable for nobles. Preparing the fibers, spinning thread, and weaving cloth could have been accomplished in many households. Historic information tells us that Aztec women of every rank wove cotton cloth to fulfill family obligations. However, finely embroidering cotton garments or mantas was a task undertaken by elite women. New ideas, for example, about the role of women as craftspeople charged with spinning thread and weaving high-value cotton cloth have come from a close analysis of spindle whorls and weaving tools recovered in houses and burials and from analyzing details of cotton garments in iconography.

			Embroidery can be a social activity and Maya noblewomen likely spent long hours in the company of female kin crafting intricately detailed textiles. Mantas were traded in such quantity that nobles must have stockpiled them. Today, a young Maya woman may spend much of her teenage years preparing for her married life by weaving and embroidering beautiful textiles to furnish her trousseau. Throughout their lives, Maya women help support their families by weaving and embroidering traditional clothing to sell at the local markets.

			Cacao is a good example of a product that can be widely grown in areas with sufficient rainfall and high average temperatures. Many Maya farmers could grow it in small plots, but it can only be farmed intensively in the soils of river valleys and along the Pacific coast.

			Cacao produces pods over an eight-month period. Dried cacao beans store well and were one item that Mesoamericans used as a standard of exchange. It is thought that one porter could transport around 24,000 cacao beans. Colonial documents record that cacao beans played an important role in sealing agreements between noble houses and were given as gifts. An abundance of Classic Period iconography shows that cacao was a key ingredient in royal feasts and marriage ceremonies and would have been in continuous demand. Cacao was served as a hot frothy beverage often mixed with corn gruel, chile peppers, and other spices. Spondylus or spiny oyster, is a genus of bivalve mollusk with a wide global distribution. In the Americas Spondylus princeps, a Pacific coast species that takes on bright red to orange hues, was highly desired for jewelry and mosaics. Spondylus princeps was especially important in elite burials because it was symbolically related to the watery primordial world of birth and the underworld. Rubber, seafood, other shells, jaguar pelts, colorful bird feathers, obsidian and pyrite also are likely to have played a secondary role in royal tribute obligations.

			The murals at Bonampak, Mexico, are iconic images that shed light on war and tribute relationships between rulers. One room shows a vicious battle scene culminating in a noble captive appearing naked and vanquished in front of the victor’s throne. A second room shows a glorious celebration. In a third room, the seated ruler is surrounded by a parade of people so exquisitely dressed that they have been called “walking tribute bundles.” They display fine robes, feathers, jadeite ornaments and other precious items. Near the ruler’s throne are sacks likely filled with thousands of cacao beans.

			Maya epigraphers have worked out the dynastic chronologies of many lowland Maya sites and the battles that cities won and lost. Tikal and Kaan were at the center of a struggle for supremacy that lasted for three hundred years. A big part of this rivalry may have stemmed from efforts to control lowland trade. The wars sparked by this rivalry drew in kingdoms like Piedras Negras, Palenque, Yaxchilan, and a host of other distant cities providing ample players for the complex tribute and ransom relationships that defined Classic Period place economics.

			 

			 

		

		
			 [image: An artist's painting of a male royal with an elaborate headdress. His headdress is made of a large ball of salmon colored shells. Long, green quetzal feathers emerge from the top. He wears a jade headband, large jade earspools, and a jade necklace. He also wears a jaguar pelt.]

			 

			Maya kings are often portrayed on stelae wearing rich costumes. Few such royal costumes have been excavated. This is an artist’s reconstruction of earspools, a necklace and a headdress, crafted from thousands of pieces of jadeite and spondylus shell discovered in a tomb at Waka’.

			© 2014 Chad Weatherford/Science Visualization.

			 

		

		
			[image: A grove of cacao trees with yellow fruit hanging.]

			 

			Cacao was important to the ancient Maya and continues to be incorporated into traditional Maya milpa farming.

			Above: © aurora2/Fotosearch.

			  

			

		

		
			[image: A scene from a painted pot showing a ruler on a large flat throne being shown textiles. A large, full bundle lies behind the person showing the cloth.]

			 

			This detail from a Maya vase used for drinking cacao shows a ruler seated on a throne receiving cloth and perhaps a sack of cacao.

			© 2014 Kerr collection.

			 

			 

			 

			 

			 

			 

		

		
			[image: A painting shows the decorations on two walls at Bonampak. The left mural shows ten finely dressed nobles conversing. On the royal platform, a person holds a baby. The right mural continues the same scene and shows the ruler and his family and an even higher platform. Bundles of goods lie against the upper platform.]

			 

			Richly dressed men bring a victorious ruler tribute in the murals decorating the inside of a vaulted building at Bonampak.

			Courtesy Mary Miller, Yale University. 

			 

			 

			 

			 

			 

			 

		

		
			[image: Two delicate, flat monkey heads in profile made of various materials. The faces are white. They wear large jade earspools and have orange headbands.]

			 

			These ornaments made of shell, jade, and turquoise may be portraits of the Monkey god, a patron of scribes.

			Above: © 2014 Jesús López/Science Visualization.

			 

		

		
			[image: A small mask made from a mosaic of jade and other materials.]

			 

			The face of a noble wearing a headdress representing the sun god.

			© 2014 Jesús López/Science Visualization

			 

			 

			 

			 

			 

			 

			 

		

		
			[image: A necklace made of oblong jade beads and spherical crystal beads.]

			 

			The Maya worked jade into objects using  only rope, sand, and stone.

			© 2014 Jesús López/Science Visualization.

			 

			 

			 

			 

			 

			 

			 

		

	
		
			Women as leaders and producers

			 

			 

			Women played an important role in ancient Maya society. Their activities in the home, making crafts, and carrying out ritual have strong parallels with practices led by women in modern Maya communities.

			We know little about Maya commoners, but some iconography focuses on the actions of royal women. Additional information comes from tomb excavations. Because in Maya society property and power descended from fathers to sons, women were never first in line to succeed. But a Maya princess could become a ruler in the absence of a male heir, and the mother of a male heir too young to rule in his own right could assume regent power on his behalf. 

			Maya royals were polygamous. Their primary and secondary consorts were prominent women from allied cities. On several occasions the royal house of Calakmul sent daughters to allied kingdoms as brides in order to solidify alliances. 

			Such women likely brought extensive retinues to live in the cities of their husband. Royal Maya women may not have lived together in one palace. Each royal consort might have owned or controlled her own palace. From an inscription on a panel from La Corona we know of a Calakmul princesses who arrived as bride of the local king, as early as the year 520 CE. In keeping with the conditions of her upbringing, her palace was far grander than any other building at that city. At Yaxchilán, archaeologists have identified at least two palaces, each occupied by the family and retainers of two women who probably were both married to the ruler. Women may also have been patrons of temple construction projects. 

			There is some evidence that women engaged with military matters. Lady K’abel, queen of Waka’ was always portrayed as an armed warrior. Among recent discoveries is an unknown woman from the site of Waka’ who was buried with an elaborate jadeite headdress reminiscent of a battle headdress commonly worn by men depicted on Classic Period Maya stelae. One stela from Naranjo shows a woman named Lady Wak Chan standing atop a defeated enemy holding a bowl of bloodletting implements. 

			Royal women undertook self-mutilation to draw blood used in rituals to invoke royal ancestors and deities. Three beautifully carved lintels from Yaxchilán show Lady Xoc offering blood-spattered paper to a fierce ancestor emerging from the mouth of a “vision serpent,” performing a bloodletting rite by putting a rope though her tongue, and offering her battle-ready husband a massive helmet in the shape of a jaguar.

			 

			 

		

		
			 [image: An artist's painting of a woman wearing an elaborate jade headdress, large jade ear spools, and a heavy jade necklace.]

			 

			An artist’s reconstruction of the royal costume of a woman buried at Waka’.

			© 2014 Chad Weatherford/Science Visualization.

			 

		

		
			 [image: A large, elaborate carved stone bas relief shows a serpent deity hovering above a woman who is looking at it. A human with a spear and shield is emerging from the mouth of the serpent. The woman is seated and seems unafraid.]

			 

			Lady Xoc offers blood-spattered paper to an fierce ancestor who emerges from a serpent figure.

			© 2014 Kerr Collection.

			 

		

	
		
			Dress and appearance

			 

			 

			Because cotton was easily grown, most Maya dressed in garments woven from cotton, although it is possible to make cloth from many other plant fibers, including species of agave and the bark of certain trees.

			Men used loincloths and often sported a kind of cape called a pati. Women wore a long, loose-fitting dress or a loose blouse worn over a wraparound skirt. Today, both of these garments are called a huipil. Maya women also are depicted with a cloth kerchief wrapped around the head. Footwear consisted of sandals made of animal skins and cords. Beautiful embroidery and the use of appliqués such as feathers, jade, and shell distinguished elite clothing from that of commoners.

			Both men and women used bracelets, necklaces, decorative belts and other adornments. Maya men and women also modified and decorated their bodies. They used body paint, tattoos, and dental inlays, and wore nose, lip, and earplugs crafted from jade, obsidian, and shell.uso de pintura corporal, tatuajes e incrustaciones dentarias, así como con narigueras, orejeras y bezotes elaborados con jade, obsidiana y conch.

			 

			 

		

		
			 [image: A man stands with a staff over a seated woman who is running a rope through her tongue. The man is wearing a cloak with an elaborate geometric pattern, as well as a loincloth. The woman is wearing a shawl with an elaborate geometric pattern and a fringe.]

			 

			Lady Xoc, putting a rope though her tongue, and her husband wearing richy woven and embroidered clothes.

			© Linda Schele Collection, FAMSI/Science Visualization.
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			This false color image of Tikal is made up of millions of individual points recorded by laser scanner. 

			©2014 CyArk/Proyecto Nacional Tikal. 

			 

		

		
			 

			 

		

	
		
			Technology and Maya research

			 

			 

			As the new millenium takes shape, Maya communities are becoming fully engaged with thier past and taking charge of their future.  Efforts to protect the landscape, teach ancient writing, and recognize the continuity and deep history of Maya spirituality are in full swing. 

			A century-long legacy of scientific excavation and the decipherment of Maya writing are advancing knowledge in a region where landscape and climate challenges have historically made it difficult for archaeologists to work. In recent decades, tools that allow researchers to analyze the age, chemical composition, and manner of production of artifacts have become widely accessible. In the coming decades, innovations in mapping and imaging technologies promise even greater accomplishments in the documentation and conservation of Maya culture. 

			Today’s remote sensing technologies include systems that use radar, lasers, sonar, and multispectral techniques. Generally employed from the air, they provide a bird’s eye view of an area as well as views that are invisible to the naked eye. Some are useful in areas like the lowlands where many archaeological sites are hidden by dense forest. Remote sensing is also used in conservation programs to monitor changes to the landscape caused by wildfires and deforestation.

			Radar sensing detects geometric shapes. Airborne radar has revealed canals and irrigation systems that were not otherwise apparent. On the ground, radar is commonly used at archaeological sites to detect hidden structures or cavities underground. At Copan, for example, ground-penetrating radar was used to detect the ancient alluvial surface of the site to reduce guessing at likely locations for buried structures. At Kaminaljuyú, the Alliance for Integrated Spatial Technologies used this method to rediscover long-buried sculptures.

			Lasers are finding their way onto archaeological sites as mapping tools. The principle of laser mapping is that a beam of laser light projects outward from the device and reflects off the first object in its path. The distance to this reflection can be measured and, after thousands or millions of such probes, a three-dimensional “map” emerges. The latest laser scanning equipment also captures color information from each point it senses, creating a photograph-like 3D image. Laser maps are highly accurate digital models that can be manipulated, measured, and annotated on a computer. 

			Airborne laser-based mapping systems have been used successfully to penetrate the forest canopy and detect structures underneath. The laser shoots millions of lines toward the ground. Some find unobstructed paths to the ground through leaves and branches. At Caracol, Belize, a laser-based system was flown back and forth over the site for four days to collect enough data to generate a topographic map covering 207 km2. The map shows features such as roads and agricultural terraces that are hard to detect on the ground and invisible from the air.

			Laser scanning systems also are powerful tools for cultural preservation. CyArk, a not-for-profit founded to archive three-dimensional data from world monuments, has led many efforts to laser-scan world heritage sites including Tikal and Chichén Itzá. CyArk hopes to document world heritage sites as they are today and provide a highly detailed record of inestimable value in the event that a monument is damaged.

			 

			 

		

		
			[image: A computer image generated from 3D scan data showing a large stucco surface featuring a face in the center.]

			 

			A laser scan of this sculpture from Holmul allows archaeologists to study it and share it with the public.

			© 2014 Francisco Estrada-Belli.

			 

		

	
		
			Revealing records

			 

			 

			The first investigations of the Maya were made by what today might be called adventure tourists. John Lloyd Stephens and Frederick Catherwood carried out the most significant of these expeditions in the 1840s and published four beautifully illustrated volumes about their adventures. Catherwood’s illustrations now provide the best record of what many sites looked like before looting and exposure to the elements took their toll.

			Jay Frogel carefully photographed many of the sites illustrated by Catherwood and then superimposed the illustrations over the photography. The result is a testament to how much destruction has occurred at these sites in the last 150 years.

			Efforts to laser scan and digitally preserve sites today will provide a record for future generations just as Catherwood’s illustrations have. Hopefully, by increasing awareness of preservation issues and increasing preservation and conservation efforts, future generations will not be faced with the kind of startling losses that Frogel’s photography shows.

			 

			 

			 

			 

			 

		

		
			[image: From left to right, an illustration by Catherwood showing a building with a large conical dome. In the center is a photo showing the building as it is today, with less than half the dome still present. On the far right the illustration has been laid over the photo to compare and contrast.]

			 

			A building at Chichén Itzá as recorded by Catherwood (left), the same building as it exists today (center), and a composite of the two images (right).

			© 2014 Jay Frogel.

			 

		

	
		
			Conserving the Maya forest

			 

			 

			The Maya Biosphere Reserve, a 18,281 km2 protected area in Guatemala, borders on the Calakmul Biosphere Reserve, a 7,286 km2 protected area in Mexico. These are the largest swaths of standing tropical forest north of the Amazon Basin, and the heartland of Classic Period Maya civilization. For centuries these lands were ruled by the great rival kingdoms of Tikal and Kaan, and supported several million people.

			After about 800 CE, the central lowlands were all but abandoned. By the time of Spanish contact not more than 100,000 people inhabited the region. In the late 1800s, global commerce reached its tentacles into the forest to satiate the world’s interest in chicle, used to manufacture chewing gum. To make chicle, trees of the Manilkara genus are tapped for sap. Thousands of workers migrated into the region to satisfy world demand. Their quest for chicle left trails throughout the jungle and their wanderings contributed to the discovery of many lost Maya settlements.

			Latin America’s population booms drove immigration into the central lowlands as peasants sought land in the 1960s. For the first time in more than 500 years, lowland population reached the one million mark. Most of these settlers were Ladinos, Spanish speakers whose culture includes a mix of Hispanic and indigenous elements. Within a few decades, new farms, ranches, and oil and timber extraction operations had destroyed large tracts of forest. 

			The Maya Biosphere and Calakmul Biosphere reserves were created to protect the region’s treasures. Many conservation experts believe that the communities living in the biosphere must play a role in taking care of them. Organizations such as the Wildlife Conservation Society employ local people to keep track of endangered wildlife such as macaws that are highly valued in the pet trade and to patrol archaeological sites to dissuade looters.

			It may be possible to preserve the forest and allow modern populations to benefit from the value of their land. The Maya forest harbors many commercially significant plants, including Pimienta dioicahas, the tree yielding the seasoning allspice. One of the key goals of the preserves is to protect hardwood trees including cedar, mahogany, and rosewood from destruction by illegal logging operations.

			A little more than a decade ago, some communities in the reserves were granted concessions to sustainably harvest trees. The concessions were a test to see if profiting from tree harvesting would inspire communities to protect and manage their resources. Conservationists are studying the long-term impact of this policy. At least one study shows that empowering communities to manage forests may work just as well as creating a park that attempts to exclude human activity.
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			 [image: Camera traps photos of, starting clockwise from upper left, an ocelot, a peccary, an anteater, a tapir, a turkey, and a tayra.]

			 

			Camera trap photos provide the Wildlife Conservation Society with data to track animals indigenous to protected areas of the Maya forest (see map, previous page).

			© Wildlife Conservation Society © 2014 Science Visualization.

			 

		

		
			[image: A balck and white camera trap photo of a jaguar looking right at the camera.]

			 

			The jaguar and crocodile (next page) are among the top predators of Maya forests and swamps.

			© Wildlife Conservation Society, © JG1153/Fotosearch.

			 

		

		
			[image: A small yellow and black crocodile rests on the grass.]

			 

			The jaguar (previous page) and crocodile are among the top predators of Maya forests and swamps.

			© Wildlife Conservation Society, © JG1153/Fotosearch.

			 

		

	
		
			Indigenous beliefs and catholicism

			 

			 

			Perhaps the most remarkable aspect of Maya spirituality today is how much of it remains true to its pre-Hispanic roots despite 500 years of forced conversions to Christianity. The ancient Maya believed in the spiritual affinity of all things. There was a continual dialogue in prayer between humans and their counterparts in the supernatural world to achieve a balanced existence and well being for all.

			Maya gods appeared in a variety of human and non-human forms. Often a god was associated with a fierce animal or a major land formation, such as a mountain or lake. As the daytime sun god, Itzamnaah was a great brightly colored bird, often thought to be an Ara Macaw. At night, as the path of the sun entered the underworld, he would take the guise of a jaguar, the powerful nocturnal predator. In other instances he could appear as a grandfather with a jaguar or avian headdress, to recall his condition as daytime or nighttime sun god. As the sun of the early morning, however, he was a young man, who brought rains and abundance from the east. 

			When 16th century Catholic missionaries began to forcibly convert Maya people to Christianity they responded with a process of blending and subtle resistance. The sun god, in his various manifestations as supreme god of the sky, became identified with the biblical creator. The young maize god, known for providing sustenance through his own sacrifice, was equated to Jesus. The myriad other gods and spirits of the Maya sky and earth became saints and were evoked in churches by their Spanish names, but continued to be worshiped in domestic shrines, caves, and mountaintops much as they has been before the arrival of the Spanish.

			The official priests of the ancient Maya called aj k’uhu’n, who were devoted to maintaining the religious calendar and to performing official ritual acts became today’s spiritual guides called j-meen, or “practitioners.” Because Maya and Christian religions show superficial similarities, Maya priests could mask their underlying resistance to conversion by appearing to adopt Catholic customs. As “good” Catholics, Maya priests continued to carry their idols in processions, they wore robes, sprinkled holy water or a strong liquor called aguardiente, and evoked ancestral spirits by burning incense.

			In the Guatemalan highlands, for example, rituals revolve around a wooden idol called Maximon. He is said to be a blend of the Catholic saint Simon and the ancestral Mam, god of the underworld, death, birthing, and pregnancy. Mam is a patron of medicine, and namesake of one of the tallest volcanoes on the southern shore of lake Atitlan. He also exhibits a strong resemblance to the Classic Period Jaguar Sun god of the Underworld. Maximon is an aged man dressed in colorful and very expensive scarves and hats. Like God L, the aged merchant god of the Classic period, he smokes a large cigar.

			Maximon ceremonies include lighting many candles, offering him cigars, and pouring rum or aguardiente into his mouth. In return, he may bring the petitioner wealth, crops, offspring, or other aid. Maximon does not reside in a temple. Rather, villagers host him in their homes for periods of time. Tourists and locals queue outside of the host’s house waiting for a chance to enter with offerings, ask for favors, and give thanks for help received.

			Intolerance of Maya indigenous belief has largely disappeared. The long period of syncretism between Catholicism and Maya worship has created a religion that is unlike either one as it was practiced in the 16th century. This religion continues to sustain many Maya communities.
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			A spiritual guide carries out a ceremony that begins by marking the four cardianal directions.

			© 2014 Science Visualization.
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			The Easter story has many overtones with the death and resurrection of the maize god.

			© Peter Langer.
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			Maximon smokes, consumes liquor and receives petitions for wealth, health, and happiness.

			Courtesy Yazbek Productions.
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			The hilltop shrine of Pascual Abaj in Guatemala has been used since time immemorial to communicate with earth deities.

			© 2014 Science Visualization.

			 

		

	
		
			The Maya in the 21st century

			 

			 

			Since the capital of the Itza Maya fell in the late 1600s, the Maya have lived as indigenous groups first in the colonial empire of Spain and then in the states of Mexico, Guatemala, Belize, El Salvador, and Honduras. As a new millennium begins, indigenous rights have become enshrined in the political  constitutions of these countries, freeing Maya communities from social and political discrimination. Now, research is uncovering the deep origins of the Maya and revealing continuity in the core beliefs that sustained Maya culture for thousands of years. 

			The new millennium has also brought the Maya unprecedented worldwide attention through the “end of the world” hype that accompanied the much celebrated end of the 13th b’ak’tun (a period of 5,128 years) on December 21, 2012. In the years immediately leading up to the event movies, television programs, websites, and many other forms of mass media covered the upcoming event enthusiastically. Several timely exhibitions drew attention to the Maya as well. Celebrations were held all over the world to mark the 13th b’ak’tun, including major ceremonies at popular ancient Maya sites such as Chichén Itzá and Tikal. 

			Some activity surrounding the end of the b’ak’tun was remarkable for its lack of having anything to do with Maya beliefs—ancient or modern. New Age enthusiasts claimed the event would bring a spiritual transformation and usher in the new age. Others suggested it was the end of the world and invoked pseudoscientific astronomical scenarios such as interactions with the Milky Way’s black hole or a collision with a hitherto undiscovered planet. 

			Maya scholars and Maya communities were dismissive of the media hype and pseudoscientific speculations. They understood that the b’ak’tun is simply the end of a cycle. If anything, the beginning of the new cycle provided assurance of continuation. 

			Modern Maya took the end of the 13th b’ak’tun in stride. In the glare of the world’s spotlight, they proved to be proud of their culture, eager to share their unique heritage, and invested in reinforcing the economic development of their communities.

			Recognizing the value of their landscape, some Maya communities living in the lowlands are now working with organizations such as the Wildlife Conservation Society to protect the environment and find paths to sustainable development. Non-profit organizations such as Pro-Peten and the Maya Forest Alliance educate communities about sustainable milpa farming in the Maya Biosphere Reserve. 

			Maya communities also recognize the value of their crafts. In Santiago Atitlán a key component of the town is a weaving center that supports and teaches women engaged in this traditional craft. Because researchers have deciphered ancient Maya writing, organizations such as Mayas for Ancient Mayan have been able to develop programs to teach writing and decipherment skills. As in ancient times, one way modern Maya use writing is as part of artistic creations. 

			The13th b’ak’tun events showed that Maya beliefs and worldview resonate with cultures far beyond Mexico and Central America. The Maya are carrying out public performances and educational programs that teach their children and the world about indigenous history and culture. The Rabinal Achí, enacted yearly in the town of San Pablo in the Baja Verapaz region of Guatemala, weaves together origin myths and political history in a colorful display that draws large crowds.

			The Mam-speaking town of Cajolá, Guatemala has opened a community school that is grounded in Maya culture and language. Children learn traditional dance performance and the community carries out age-old rituals at ancient sites.

			Today, over 6 million Maya speak 28 Mayan languages and Maya culture thrives far beyond its aboriginal boundaries. As stewards of 4,000-year-old traditions rooted in unparalleled natural landscapes, the 21st century Maya inspire global interest. We can only wonder what the next five millenia will bring.
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			Some young Mayas learn how to create glyphs by decorating pots in a program supported by Mayas for Ancient Maya.

			© Courtesy Mayas for Ancient Maya.

			 

		

		
			[image: mayaqueen_1%20copy.TIF]

			 

			Technology is allowing the Maya to become globally connected, but continue celebrating their cultural heritage.

			© 2014 Jesús López.
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