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ABSTRACT 
 

The alignments of ancient man-made earthworks across the Amazon Basin, known as 

geoglyphs, have recently been discovered to predate early societal dates. Although much 

research indicated that the Amazon was uninhabitable until the last 1000 years (Meggers 1971), 

new evidence suggests this is not the case. The application of advanced cartographic and GIS 

technologies were implemented to link solar ‘marker’ days (e.g. solstices, equinoxes) with the 

alignment of geoglyphs, megaliths, stone architecture, and broader city forms to discover and 

analyze previously unknown Earth-Sun relationships across the Amazon Basin to conceivably 

sophisticated urban and architectural plans. The study of these geoglyphs and other man-made 

structures has revealed comparable solar linkages and alignments; it is hoped that similar 

alignments will be found, leading to a shift in our understanding of the level of complexity used 

by ancient Amazonian tribes and civilizations. The implications of these findings are significant, 

not only for understanding the Amazonian peoples' history and culture but also for challenging 

the long-held Western-centric view of civilization and development. By recognizing the 

advanced knowledge and practices of ancient Amazonian societies, we can gain a more 

comprehensive and nuanced understanding of the diversity of human ability throughout history.  

 

Keywords: Archeo-astronomy, Earth-Sun relationships to architecture, Amazon Basin, 

Geoglyphs. 
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CHAPTER 1: Introduction 

The Amazon Rainforest is 7 million square kilometers, of which 5.5 million square 

kilometers remain unstudied and often hidden beneath the rainforest canopy (Silva et al., 2010). 

Due to ongoing deforestation, new evidence continues to be found, revealing cultures and people 

that are far more advanced than previously considered. Large urban complexes, including 

geoglyphs, megalithic structures, and extensive agriculture sites, are being unearthed, suggesting 

that the Amazon once flourished with enormous cities dating back to 48,000 years ago (Guidon 

2003). Like the early sites of Stonehenge (Europe), Chichén Itzá (North America), Petra 

(Western Asia), and Abu Simbel (Africa), many of these early Amazonian civilizations designed 

elaborate architecture and cities in alignment with the setting and rising sun on solstices and 

equinoxes. This study seeks to find Earth-Sun relationships to ancient architecture in the Amazon 

Basin through LIDAR, satellite imagery, archeo-astronomy, and cartographic techniques. 

Unfortunately, archaeologists have neglected to investigate the Amazon rainforest thoroughly 

due to the preconceived notion of its challenging terrain. However, in 2020, a group of 

researchers decided to look deeper into the history of the Amazon rainforest and the people 

responsible for cultivating the area. What they discovered is astounding and contradicts what the 

scientific community previously believed (Meggers 1971). Using LIDAR, they determined that 

this Amazonian region in the southeastern sector of the Brazilian state of Acre could house and 

feed between 500,000 and 1,000,000 people, and was home to various earth-building cultures 

that built and maintained over 500 structures (Iriarte et al., 2020). A smaller study in 2022 

utilized an AS350 helicopter equipped with a custom-mounted LIDAR system to scan and map 

an area of 200 km2 distributed over six unconnected areas in Llanos de Moxos, Bolivia. The 
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study states they “documented in detail the two large settlement sites and 24 smaller sites, of 

which only 15 were previously known to exist” (Handwerk 2022). 

LIDAR revolutionizes the way geographers discover and study archaeological sites, as it 

allows for the creation of three-dimensional maps of the Earth's surface with unparalleled 

accuracy. This innovative technology involves emitting laser pulses from an airplane or drone 

equipped with LIDAR sensors, which bounce back from the ground and create highly detailed 

images of the terrain. 

LIDAR and satellite imagery have revolutionized the study of densely forested areas by 

providing researchers with an unprecedented level of detail and accuracy. These technologies 

have enabled researchers to uncover previously hidden archaeological sites and gain insights into 

the lives and practices of ancient civilizations. However, many studies have overlooked the 

astronomical significance of these sites and the relationships they hold with the Earth and the 

sun. This is where this study comes in — it aims to explore the possible correlations that have 

been overlooked or ignored by previous research. By examining a wide range of studies that 

have used LIDAR and satellite imagery, this research seeks to shed light on the overlooked 

relationship between ancient structures and astronomical phenomena. 

The implications of such a correlation could be significant as it would challenge our 

current understanding of human prehistory. Traditionally, ancient civilizations were thought to 

be simple hunter-gatherers, but recent studies have challenged this view regarding the dating of 

the examined sites. Through the use of advanced technologies like LIDAR, satellite imagery, 

archeo-astronomy, and cartographic techniques, this research has discovered that many of these 

civilizations possessed advanced engineering capabilities that far exceed what was previously 

believed. 
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This study's findings have the potential to fundamentally shift our understanding of the 

capabilities of ancient civilizations and the way in which they interacted with their environment. 

This could provide new insights into how these civilizations were able to thrive and adapt over 

time, as well as how they perceived and interpreted the natural world. Overall, the study 

emphasizes the importance of considering all possible factors when interpreting archaeological 

sites and highlights the significant impact that state-of-the-art technologies can have on our 

understanding of human history. 

This research highlights the importance of recognizing the limits of our knowledge when 

studying ancient societies. It is essential to acknowledge that there is still much we don't know 

about the past, and as new technologies and methodologies emerge, our understanding of ancient 

societies is constantly being challenged and revised. When examining the history of humanity, it 

is easy to fall into the trap of assuming that ancient societies were less advanced and less 

intelligent than we are today. However, this study shows that this assumption is misguided. 

Through a thorough examination of previous studies using LIDAR and satellite imagery, this 

research reveals that many past civilizations possessed knowledge and skills that were previously 

unknown or underestimated. The findings of this study highlight the necessity to approach our 

understanding of ancient societies with an open mind and a willingness to challenge our 

preconceived notions. We must recognize that these societies had different perspectives on life, 

and their daily practices were shaped by their unique cultural and environmental circumstances. 

By acknowledging the complexity and sophistication of ancient societies, we can gain a deeper 

appreciation for their achievements and contributions to human history.  

This research utilizes a combination of cartographic techniques, satellite imagery, and 

LIDAR technology to gain a better understanding of the ancient Amazonian civilization. The 
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goal of this study is to map and analyze the alignment of newly discovered structures to 

astronomical events that occur on significant days, such as the solstices and equinoxes. The study 

of these ‘marker’ days underscores the importance of humility and openness in the study of 

ancient societies. It serves as a reminder that there is always more to learn and discover and that 

our understanding of the past is constantly evolving. By embracing this mindset, we can gain a 

deeper and more nuanced understanding of the history of humanity. 

Through careful mapping and analysis, this study seeks to uncover new insights into the 

capabilities, knowledge, and resources of the ancient Amazonian civilization. By examining the 

alignment of these structures to astronomical events, researchers can gain a deeper understanding 

of the cultural and spiritual significance that these ‘marker’ day events held for these societies. 

The implications of this research could be significant, as it could challenge our current 

understanding of the ancient Amazonian civilization and the extent of their knowledge and 

technology. It could also provide new insights into how these societies interacted with their 

environment and the role that astronomical events played in their daily lives. 

Using cartographic techniques and satellite imagery in tandem with the evolution of 

LIDAR technology, this research aims to further understand the capabilities, knowledge, and 

resources that ancient Amazonian civilization may have once had by mapping and analyzing the 

alignment of these newly uncovered structures to astronomical events on these ‘marker’ days of 

the solstices and equinoxes.  
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CHAPTER 2: Study Site 

The Amazon Basin, also known as the Amazonia, is one of the most extensive and 

diverse regions on Earth, encompassing approximately 7 million square kilometers and spanning 

across nine countries in South America, including Brazil, Peru, Colombia, Bolivia, Venezuela, 

Ecuador, Guyana, Suriname, and French Guiana (Silva et al., 2010). This vast region is home to 

the world's largest rainforest, which houses an estimated 10% of the world's biodiversity and 

produces 20% of the world's oxygen (Johnson 2022; Vergara et al., 2022). In this chapter, we 

will delve into the geography, geology, climate, natural resources, history, and cultural 

significance of the Amazon Basin to better understand the setting for this research project. 

Figure 2.1: This image contains the vast meandering water system of the Amazon River through 

the Amazon Basin. The image displays the complexity and immensity of the region (Fabal 

2022). 
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Figure 2.2: This image captured a unique natural occurrence of the Solimões River (whitewater, 

left) and Negro River (blackwater, right) meeting to display the considerably different water 

compositions in the Amazon Basin (Junk et al,. 2011). 

 

2.1 Geography 

The physical geography of the Amazon Basin is both complex and captivating, shaped by 

millions of years of geological and biological evolution. The Basin is characterized by its vast 

tropical rainforest, which covers over 60% of the region (Silva et al., 2010). The basin is situated 

in the northern part of South America and is bound by the Andes Mountains to the west and the 

Brazilian Highlands to the south. The Amazon Basin boasts impressive geographical features 

that cover an area of approximately 2/3 of the continental United States, with the second-highest 

peak of Yerupajá, standing tall at 6,635 meters (21,768 ft), as its highest point (Lovejoy 2020).  
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Figure 2.3: This map displays the massive size of the Amazon River and the countries that it 

extends to. The 9 countries included are: Brazil, Peru, Colombia, Bolivia, Venezuela, Ecuador, 

Guyana, Suriname, and French Guiana. (Cartography by Jack Critser) 
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Figure 2.4: This is an image of the Amazon River dolphin, commonly referred to as the Boto 

dolphin. They’re native to the Amazon River and thrive in the freshwater environment. This 

species exemplifies the biodiversity of the Amazon Basin (Tarikregad 2023). 

 

The Amazon River is a fascinating geographic feature and a crucial component of the 

Amazon Basin's ecosystem. It is the world's second-longest river and has the highest discharge 

rate globally (Sun, 2017). The river flows through several countries in South America, starting 

from its source in the Andes Mountains in Peru and running over 6,400 km across the continent 

to the Atlantic Ocean in Brazil (Crist et al., 2022). The river's course is characterized by 

countless meanders and wetlands, including floodplains, oxbow lakes, and other water bodies, 

which provide critical habitats for aquatic and semi-aquatic species. The Amazon River and its 

tributaries form an extensive network of waterways, which are essential for transportation, 
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communication, and the livelihoods of people living in the region. In addition, the river supports 

a wide range of economic activities, such as fishing, agriculture, and hydroelectric power 

generation (Crist et al., 2022). For instance, the Amazon River basin is the world's largest 

producer of Brazil nuts and a significant exporter of soybeans and beef (Vergara et al., 2022). 

One of the most remarkable features of the Amazon River is its rich biodiversity. The river and 

its surrounding rainforests are home to an estimated 16,000 tree species and 2.5 million insect 

species, as well as more than 3,000 fish species, including the notorious piranhas and several 

species of freshwater dolphins (Speegle, 2023). 

Many of these species are endemic to the Amazon Basin and play critical ecological roles 

in the river's food chain and nutrient cycling. Despite its importance, the Amazon River's 

ecosystem faces numerous threats from human activities. Deforestation, pollution, and climate 

change are among the most significant challenges to the region's biodiversity and the 

communities that depend on it (Speegle, 2023). For instance, deforestation in the Amazon Basin 

has accelerated in recent years, primarily due to agricultural expansion, mining, and illegal 

logging (Vergara et al., 2022). This trend not only destroys critical habitats but also contributes 

to global greenhouse gas emissions, further exacerbating climate change. 
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Figure 2.5: This thematic map highlights the intricate river network that makes up the Amazon 

Basin. The map displays the major rivers in the region, such as the Amazon, Madeira, and Purus 

Rivers, as well as their tributaries and smaller streams. Each river is colored, making it easy to 

distinguish between them and trace their paths through the basin. (Cartography by Jack Critser) 

 

2.2 Geology 

The Amazon Basin is situated on the South American Plate, which is the world's fourth-

largest tectonic plate (de Forest 2018). The region's geology is characterized by the Amazonian 

Craton, a stable geological feature that has remained largely unchanged for over 2 billion years 

(Geraldes et al., 2015). The Amazonian Craton is a large, ancient, and stable landmass that 

comprises the majority of the basin's underlying geology (de Forest 2018). 

The Amazonian Craton is made up of a complex mosaic of rock types, including 

metamorphic and igneous rocks, that have been eroded and weathered over millions of years, 
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leading to the formation of nutrient-rich soils (Geraldes et al., 2015). The region's geology has 

played a significant role in shaping the Amazon Basin's rich and diverse flora and fauna, as the 

weathering of rocks over millions of years has produced nutrient-rich soils that support the 

region's unique plant and animal life (Chinitz 2020). 

Figure 2.6: This geological map provides a detailed view of the sedimentary record and climatic 

history of the Amazon Basin. The map highlights the different layers of sediment that have 

accumulated over millions of years and provides insights into the region's past environmental 

conditions, including changes in climate, sea level, and vegetation. (Chemale & Tassinari 2009). 

Moreover, the region's geological history has also contributed to the formation of the 

Amazon River and its tributaries. The Amazon River has been formed by the continuous erosion 

of the Andes Mountains over millions of years, which has led to the deposition of sediment and 

the formation of a vast network of waterways (Chinitz 2020). 



 12 

Despite its geological stability, the Amazon Basin is currently facing several threats due 

to human activities such as deforestation, mining, and oil and gas exploration. These activities 

can result in soil erosion and degradation, loss of biodiversity, and alter the delicate balance of 

the Amazon Basin's ecosystem (Davidson et al., 2012). It is crucial to protect the region's unique 

geological and ecological features to ensure the sustainability of the Amazon Basin's rich flora 

and fauna and the livelihoods of the people living in the region. 

2.3 Climate 

The Amazon Basin is a vast and unique ecosystem that covers around 40% of South 

America's landmass (Woodward 2019). It is home to the largest tropical rainforest in the world, 

which plays a crucial role in regulating the global climate and storing carbon dioxide (CO2) 

(Oskin 2014). The region has a tropical climate with high temperatures and humidity, making it 

one of the most biodiverse areas on Earth (Woodward 2019). The Amazon Basin experiences 

two distinct seasons, the wet and dry seasons, which have significant impacts on the ecosystem. 

The wet season runs from December to May, and the region receives a high amount of 

rainfall during this time. The Amazon River and its tributaries overflow, creating vast flooded 

forests known as Varzea (Woodward 2019). The Varzea forests are home to several aquatic 

species, such as manatees, dolphins, and caimans, which have adapted to living in these unique 

environments (Sears & Lemos 2018). 

The dry season, which runs from June to November, is characterized by lower water 

levels, making it the best time for activities such as wildlife watching and hiking (Deering 2021). 

During the dry season, the forest canopy becomes less dense, and many trees shed their leaves, 

allowing more sunlight to reach the forest floor. This increased light stimulates plant growth, and 
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several fruit trees, such as Brazil nuts, become ripe and provide food for many animal species 

(Mori 2022). 
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Figure 2.7: This map displays the flooded forests, rivers, lakes, and wetlands that cover 

approximately 14% of the Amazon Basin (Hess 2003). 

Figure 2.8: This map shows the average yearly precipitation from 2001 to 2014, measured by 

the Tropical Rainfall Measuring Mission (TRMM). The map also displays five sub-basins that 

have been analyzed and marked with solid black lines and shading. (Maeda 2017). 

 

2.4 Natural Resources 

The Amazon Basin is a region rich in natural resources, and its rainforest plays a critical 

role in supporting local and global economies. Timber is one of the essential natural resources in 

the Amazon Basin, with Brazil being the world's largest exporter of tropical hardwoods 

(Marcussi 2017). The region's timber industry provides employment opportunities for thousands 

of people and generates significant revenue for the countries that rely on it. However, 

unsustainable logging practices have led to deforestation, causing long-term damage to the 

region's ecosystem (Somma 2019). 
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The Amazon Basin also has significant hydroelectric power potential, with the Amazon 

River and its tributaries providing a vast source of renewable energy. The Itaipu Dam, located on 

the Paraná River, is one of the largest hydroelectric power plants in the world, producing around 

103 billion kilowatt-hours of electricity in 2016 (Frangoul 2017). Other significant hydroelectric 

power plants in the region include the Balbina Dam in Brazil and the Guri Dam in Venezuela 

(Petruzzello 2019). Despite the benefits of hydroelectric power, the construction of large dams in 

the Amazon Basin has had negative impacts on the region's ecosystem and the indigenous 

communities that depend on it. The flooding caused by the construction of dams has led to the 

displacement of local populations and the loss of habitat for several species, including fish and 

other aquatic animals (Fearnside 2015). 

The Amazon Rainforest is home to one of the most diverse collections of flora in the world, 

with estimates of up to 80,000 different species of trees, plants, and flowers. Here are just a few 

examples of the unique plants and trees that originated in the Amazon Rainforest: 

1. Rubber Tree (Hevea brasiliensis) - This tree is native to the Amazon and was the primary 

source of natural rubber until synthetic rubber was developed in the early 20th century. 

The rubber tree has a unique way of protecting itself from herbivores by producing latex, 

a sticky white sap that oozes from the tree when it is wounded. The latex coagulates 

when exposed to air, forming the raw material for rubber products (James 2021). 
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Figure 2.9: Photo of the rubber tree resin collection process in the Amazon Rainforest (James 

2021). 

2. Açaí Palm (Euterpe oleracea) - This palm tree grows up to 25 meters tall and produces 

small, purple berries that are a popular superfood in the Western world. Açaí berries are 

high in antioxidants and are said to have numerous health benefits, including promoting 

heart health and aiding in weight loss (de Castro et al., 2020). 
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Figure 2.10: Image showing what the Açaí Palm (Euterpe oleracea) looks like in its native form. 

(Schwarcz 2018) 

3. Victoria Amazonica (Victoria Amazonica) - Also known as the Amazon water lily, this 

plant is the largest water lily in the world and can grow up to three meters in diameter. 

The leaves of the Victoria Amazonica are so buoyant that they can support the weight of 

a small child (Kiprop 2018). 
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Figure 2.11: Picture of the world’s largest lily pads in the Amazon Rainforest Victoria 

Amazonica (Kiprop 2018). 

4. Cacao Tree (Theobroma cacao) - This tree is native to the Amazon and produces cocoa 

beans, which are used to make chocolate. Theobroma cacao translates to "food of the 

gods" in Greek, and it is said that the ancient Mayans and Aztecs believed that the tree 

was sacred (de Souza 2018). 
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Figure 2.12: Image of the Cacao Tree (Theobroma cacao) in its natural habitat. These beans 

illustrate multiple stages of the ripening process in the Amazon Rainforest (Vasquez 2021). 

5. Copaiba (Copaifera) - This tree is known for producing a resin called copaiba oil, which 

has been used in traditional medicine for centuries. Copaiba oil is said to have anti-

inflammatory and antibacterial properties and is used to treat various ailments, including 

respiratory problems and skin conditions (Bhojvaid 2004). 

6. The Brazil nut tree (Bertholletia excelsa) is a tall, long-lived tree that can grow up to 50 

meters tall and can live for up to 1,000 years. The tree is native to the Amazon Rainforest 

and is an important part of the ecosystem, providing food and shelter for various wildlife. 

The Brazil nut, which is actually a seed, is the most well-known product of the tree and 

has been harvested by indigenous peoples for centuries. The seed is enclosed in a hard, 

spherical shell and is only found in the wild, as attempts to cultivate the tree have been 

largely unsuccessful. The tree requires a specific type of pollination by a species of 
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orchid bee, which makes it difficult to grow the tree outside of its native habitat. In 

addition to being a popular snack, Brazil nuts are also used in various recipes and are a 

rich source of protein, healthy fats, and other nutrients (Mori 2022). 

Figure 2.13: Picture of multiple stages in cultivating the Brazil nut tree (Bertholletia excelsa) in 

the Amazon Rainforest (Kettle 2016). 
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Furthermore, the exploitation of natural resources in the Amazon Basin has led to 

environmental challenges such as deforestation, soil degradation, and water pollution (López 

2022). The overexploitation of resources has also contributed to climate change by releasing 

large amounts of greenhouse gases into the atmosphere (López 2022). 

 

2.5 History 

The Amazon Basin is known for its rich and complex history, with human habitation 

dating back to at least 10,000 years ago (Silva et al., 2021). The region was first inhabited by 

indigenous tribes, such as the Yanomamo and Kayapo, who have lived in the area for thousands 

of years, relying on hunting, fishing, and farming for their subsistence (Taylor & Posey 1988). 

These indigenous tribes have developed an intricate relationship with the environment and have 

a deep understanding of the region's biodiversity and natural resources (Taylor & Posey 1988). 

The arrival of Europeans in the 16th century marked a turning point in the Amazon 

Basin's history. The Spanish were the first to explore the region, searching for gold and silver 

(Heaton 1934). However, it was the Portuguese who established a significant presence in the 

region. In 1616, they founded the city of Belém, located at the mouth of the Amazon River, as a 

center for trade and colonization (Ure 2023). The Portuguese colonization of Brazil was 

characterized by a ruthless exploitation of natural resources, including timber, gold, and rubber. 

This led to conflicts with indigenous tribes, who were often forced to work in plantations or as 

slaves. 

 

 

 



 22 

Figure 2.14: Image of Cathedral of Sé (left) (Abreu 2008). Map of Belem location at the mouth 

of the Amazon River (Right) (Cartography by Jack Critser). The image and map show the 

significance and strategy employed by the Portuguese during colonization. 

 

In the 19th and early 20th centuries, the Amazon Basin experienced a rubber boom, 

which brought about significant economic growth in the region. The rubber boom was fueled by 

the demand for rubber in Europe and North America, leading to the establishment of large rubber 

plantations and the influx of migrants to the region (Suryanarayanan & Azevedo 2023). 

However, the boom also led to significant environmental destruction, as vast areas of rainforest 

were cleared to make way for plantations. 

Today, the Amazon Basin continues to face a range of challenges, including 

deforestation, climate change, and social conflicts (Nobre 2016). Deforestation remains a 

significant issue, with large areas of rainforest being cleared for agriculture, mining, and logging. 

The region's biodiversity is also threatened, with many species facing extinction due to habitat 

loss and hunting. Climate change exacerbates these problems, with rising temperatures and 

changing rainfall patterns affecting the region's ecosystems and communities (Nobre 2016). 
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2.6 Cultural Significance 

The indigenous peoples of the Amazon Basin have a rich and unique cultural heritage 

that has developed over thousands of years. They have lived in the region for generations, 

relying on the rainforest's natural resources to sustain their way of life. These indigenous 

communities have a deep understanding of the region's flora and fauna, enabling them to develop 

highly specialized and sustainable practices for hunting, fishing, and agriculture (Posey 1985).  

Figure 2.15: Picture of a Yanomami tribe displaying their weapons and way of life. This image 

was taken following the loss of two members of the tribe due to a dispute over mining on native 

lands. This speaks to the hardships the Yanomami people face on a daily basis (Cubillos 2022). 

 

The Amazon Basin is home to a diverse range of indigenous tribes, each with its own 

unique culture and traditions. For example, the Yanomami people are one of the largest 

indigenous groups in the Amazon, with a population of around 30,000 (Branford 2020). They are 
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known for their complex social organization and highly sophisticated hunting techniques, which 

involve the use of blowguns and arrows coated with poison extracted from local plants (Branford 

2020). 

Another prominent indigenous group in the Amazon is the Kayapo people, who live in 

the Brazilian states of Mato Grosso and Pará. The Kayapo have a rich cultural heritage that is 

closely tied to the rainforest, which they refer to as the source of life (Schwartzman & 

Zimmerman 2005). They have a deep understanding of the medicinal properties of the plants in 

the region, allowing them to develop highly effective traditional medicines for a wide range of 

ailments. 

The indigenous cultures of the Amazon have also left their mark on the region's history. 

Archaeological evidence suggests that indigenous people have lived in the Amazon for at least 

10,000 years (Liang 2006), and some research suggests that they have been cultivating and 

maintaining the land for upwards of 48,000 years (Guidon 2003). The presence of Terra Preta, a 

type of dark, fertile soil that is found throughout the region, provides further evidence of the 

long-term cultivation practices of these communities (Liang 2006). 

Despite their rich cultural heritage and invaluable knowledge of the rainforest, indigenous 

communities in the Amazon face numerous challenges. These include land disputes, 

environmental degradation, and the encroachment of modern civilization (Branford 2020). It is 

important to recognize the contributions of these communities and work towards protecting their 

cultural heritage and traditional practices, as well as their rights to their ancestral lands. 
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Figure 2.16: Image of the indigenous group known as the Kayapo. This picture shows the 

difference between the two main indigenous groups that have groomed the land for thousands of 

years. Both the Kayapo and Yanomami people face difficulties dealing with the outside world in 

the fight to save their forests from mining and deforestation (Wernick 2014). 
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CHAPTER 3: Literature Review 

Prior research examined various studies pertaining to ancient civilizations across the 

Americas. This broadly-based geographic approach provides considerable insights into this 

specific research area and paints a better picture of all the factors to consider when examining 

evidence from past civilizations. Furthermore, it is crucial that before we dive into the key 

subjects of this research, we have a solid understanding of the Amazon rainforest’s role 

regarding the peopling of the Americas and the recently discredited Bering Strait land bridge 

theory (Raff 2022). The history of these occurrences provides the context for the significance of 

this research and plays an essential role in its widespread acceptance. 

 

3.1 Clovis First 

The specific point in time when humans first set foot in the Americas has long been a 

battleground within the scientific community. At an excavation site near Clovis, New Mexico, 

archeologists find incredible, human-made projectiles (arrows and spearheads). What makes 

these projectiles so interesting is that they were excavated inside and in close proximity to 

animals like saber-toothed cats, ancient bison, and mammoth bones (Howard 1943). This 

establishes that there has been a presence of humans in North America for at least 12,000 years 

(10,000BP). This initial discovery leads to a series of excavations, which yield up to 1,500 

Clovis sites across North America (Mann 2013). Yet, rather than starting a profound re-

evaluation of the current understanding of the peopling of the Americas, archeologists treat it as 

if it were a concrete truth. This is where the consensus known as Clovis First emerges, which is 

the idea that no human evidence in the Americas would, or could ever be found, that would date 

back further than 12,000 to 13,400 years ago (Haynes 1964). 
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3.2 Bering Strait Land Bridge 

The documented evidence of early societies in North America as early as 12,000 years 

ago does require an explanation of how exactly they got there. The idea of Clovis First makes the 

widely accepted argument that the first humans populated the Americas by crossing the Bering 

Strait land bridge from eastern Siberia to western Alaska and then down through the ice-free 

corridor between the Cordilleran and Laurentide Ice Sheets (Haynes 1964). 

Figure 3.1: A world map depicting how modern academia believes humanity migrated to the 

Americas. Civilization is thought to have originated in eastern Africa, where tribes of people 

gradually moved north to what is now known as Eurasia. Humans then moved west across the 

Bering Strait Land Bridge and down across North America. (Cartography by Jack Critser) 

 

Today, this gap between Siberia and Alaska is covered by the Bering Sea, but at the end 

of the Pleistocene, there was a land bridge connecting the two landmasses (Haynes 1964). 
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Although extremely difficult, it would have been passable for the Siberian nomads but for 

thousands of years, access to the rest of the Americas is limited; gigantic, impassable masses of 

ice almost completely cover the northern region of North America. However, roughly 14,100 

years ago, the earth saw a period of warming, which created a passable pathway through the ice 

(Haynes 1964). According to Clovis First, this gives the Siberian nomads access to the rest of the 

American continent. All of this seems to make sense, the ice barrier would have made the 

migration to the Americas impossible, so there would be no way for humans to be in the 

Americas before 14,100 years ago. However, discovering a mastodon, an animal much like the 

wooly mammoth, outside San Diego in 1992 challenges this idea.  

 

3.3 Cerutti Mastodon Site 

When Tom Deméré, the Chief Paleontologist at San Diego’s Natural History Museum, 

analyzes the Cerutti mastodon site, he realizes that its femoral bones have been manipulated. The 

bones are broken on what appears to be an anvil stone found next to them (Deméré 2013). The 

hypothesis suggests that 13,000 years ago, humans were fracturing the mastodon skeletons to get 

the bone marrow inside. American megafauna, mastodons, and the Clovis culture disappear from 

historical records around 13,000 years ago, so initially, this isn’t considered a groundbreaking 

discovery. Then, 22 years later, a radiometric dating examination determined that the bones were 

not 13,000 years old, as had been previously believed, but 130,000 years old. (Deméré 2013). 

This discovery challenges the Clovis First movement due to the apparent presence of humans in 

the Americas close to ten times further back in history than previously thought and brings to light 

the possibility of a substantial missing chapter in the human story as a whole. The existence of 

human beings in the Americas before 14,100 years ago begs the question: how did these people 
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travel across the ocean? To our good fortune, there is an ever-expanding body of evidence that 

addresses the issue at hand. 

 

3.4 DNA lineage of Amazonian Native Americans and Australasian Aboriginal people 

In 2015, two geneticists from the Harvard Medical School, Pontus Skoglund, and David 

Reich, made a curious discovery in the DNA of people in the Amazon who were thought to be 

descended from Native Americans. The prior belief was that the Amazon hadn’t been settled 

until roughly 1,000 years ago when Native Americans made their way south. Yet, in this 

discovery, they ran into an anomaly. The genome analysis of the Amazonians found a lineage 

between Amazonian Native Americans and the Aboriginal people from Australasia (Australia, 

Papa New Guinea, etc.). Not only was there a connection, but these Amazonian tribes bore more   

similarity to Aborigines from across the Pacific Ocean in Australia than they did to other Native 

Americans from North America. This was not at all what Skoglund and Reich expected, so they 

tested the signal repeatedly to ensure that no error or false signal was given. They concluded that 

there couldn’t have been a single population responsible for populating the Americas by crossing 

the Bering land bridge (Skoglund 2015). The fact that the Australasian signal could not be found 

in Northern Native American tribes but only in Amazonian tribes supported this analysis. This 

does seem to show that there was another very old founding population, whose traces are mostly 

gone now but can still be found in the most remote and untouched tribes, whose genes haven't 

mixed as much as those of other American societies. With this discovery comes the possibility of 

two things: 

1. Settlers from Australasia could have sailed across the Pacific Ocean to South 

America thousands of years before we initially believed.  
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2. Some technological advances and abilities were far beyond what was thought to 

have been possible at the time. 

Figure 3.2: World map depicting the DNA lineage of Amazonian Native Americans and 

Australasian Aboriginal people. This map was produced based on Pontus Skoglund and David 

Reich’s study for the Harvard Medical School and speaks to the massive misconception of the 

anatomically modern human history. (Cartography by Jack Critser) 

 

 

3.5 Francisco Orellana 

The first historical report of huge advanced civilizations in the Amazon was in 1541; 

Brother Gaspar de Carvajal joined an expedition along with Spanish Explorer Francisco Orellana 

to cross the entire length of the Amazon Basin (Heaton 1934). The friar, a man of faith, gave his 

word that his report was the truth. Carvajal’s account described venturing deep into the Amazon 
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jungle and encountering a rich and sophisticated civilization. He said they found cities glistening 

in white, one stretching for 20 kilometers along the banks of the Amazon, which is roughly the 

length of Manhattan (Heaton 1934). In addition, Carvajal reported seeing vast agricultural 

development, roads, and pathways that ventured deep into the jungle, and porcelain goods that 

were so beautiful and intricate that they even surpassed what was being done in Spain at the 

time. As expected, Carvajal’s report was treated as an improbable fantasy since it contradicted 

the mainstream ideas that the Amazon was too remote and too wild to host civilizations 

(Meggers 1971). Yet, evidence being discovered today suggests his reports may have been 

accurate. 

3.6 Terra Preta 

With the latest evidence showing a possible total population that could have exceeded 15 

million people in the Amazon (McMichael 2017), it begs the question, how did they provide 

food for such a large population? Unfortunately, the Amazon soil is poor, making large-scale 

agriculture and ancient civilizations relatively unlikely until a particular discovery was made. As 

it turns out, researchers discovered the invention of an ancient advanced man-made soil called 

Terra Preta, which archeologists refer to as Amazonian Dark Earth or Amazonian Black Earth 

(Smith 2006). This soil is thousands of years old, over 8,000 for reference, but most likely 

10,000, and has unusually fertile properties (Liang 2006). Terra Preta is found throughout the 

Amazon and is described as the most fertile soil in the world. What makes this soil so interesting 

is that it’s full of microbials not found in the neighboring or adjoining grounds, so how was it 

created? 

It is thought to be formed of compost made from a complex combination of animal and 

human bodily waste, along with fish bones and other wastes (Springer 2003). This must then 
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be burned in a specific and unusual way using wet vegetation to ensure that the substance 

smolders rather than fully burning (Miles 2007). This advanced soil creation does not align with 

our current understanding of the scientific sophistication of the time. To reiterate the 

effectiveness of this soil, if 8,000-year-old Terra Preta is applied to present-day barren soil, that 

soil will instantly become fertile. Horticulturists and soil experts do not fully understand how this 

was accomplished during the period that it dates back. With that being said, it’s doubtful that 

some uneducated hunter-gatherers just stumbled upon the formula of the exact right mix of by-

products and in the precisely correct way to burn/smolder composted materials to create one of 

the most effective soils known to humankind.  

There is additional evidence regarding how they fed such a large population, and it is that 

the Amazon was essentially an ancient man-made garden. A recent study published in the journal 

Science with over 40 co-authors suggests that for around 8,000 years, people lived and farmed in 

the Amazon to make it more productive (Levis 2017). They favored and cultivated certain trees 

over others, effectively creating crops that we now call the Cocoa Bean, Vanilla Bean, and the 

Brazil Nut tree, and eventually domesticated them. Carolina Levis, who helped lead the study as 

a scholar at Wageningen University, stated, 

“People arrived in the Amazon at least 10,000 years ago, and they started to use 

the species that were there. And more than 8,000 years ago, they selected some 

individuals with specific phenotypes that are useful for humans. They really 

cultivated and planted these species in their home gardens, in the forests they 

were managing” (Levis 2017). 

Figure 3.3: Image comparison of Terra Preta and Normal soil found in the Amazon Basin. The 

significance of this comparison is that Terra Preta is an ancient man-made soil that is not found 

anywhere else in the world. In this comparison, you can clearly see the difference in color 

composition and density which is due to human manipulation. This soil dates back between 
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8,000 years and 10,000 years before the present and is a key piece to the mysteries of the ancient 

Amazonian people (Glaser 2001). 

 

3.7 LIDAR 

A thorough scan of the dense Guatemalan terrain, which is very similar to the Amazon 

and led to major archeological surprises in 2018, was one of the most recent pieces of remote 

sensing evidence that supports these findings and the argument at hand (Garrison 2018). Using 

LIDAR technology near Tikal, in an area spanning 67,660 square kilometers, Thomas Garrison 

discovered over 60,000 homes, palaces, fortresses, and even elevated highways that previously 

no one ever knew existed (Garrison 2018). But, again, this case was only 67,660 square 
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kilometers, compared to the unknown 5.5 million square kilometers in the Amazon basin. So 

what would be found if LIDAR technology was applied in the unexplored parts of the Amazon? 

By using LIDAR, geographers, and archaeologists can now detect hidden features and 

structures that were previously impossible to see from the ground. This technology has proven 

particularly useful in uncovering archaeological sites in tropical regions, where dense vegetation 

can obscure the landscape. In Southeast Asia, for instance, LIDAR has revealed previously 

unknown ancient cities buried deep within the jungle. One such example is Mahendraparvata, 

which was discovered using LIDAR technology in 2016 (Evans 2016). 

In Central America, LIDAR has been instrumental in uncovering the sprawling 

metropolis of the Maya civilization. Hidden beneath the dense jungle canopy, the ruins of ancient 

cities and settlements have remained undiscovered for centuries. However, LIDAR has made it 

possible to penetrate the thick vegetation and reveal the full extent of these ancient civilizations. 

Thanks to LIDAR, archaeologists have been able to map large areas of the Maya civilization, 

including their complex road networks and agricultural terraces (Canuto 2018). 

LIDAR has also been employed to identify previously unknown settlements in the 

Caribbean. This cutting-edge technology has enabled archaeologists to map vast areas of land 

and detect even the slightest variations in the terrain, revealing hidden features that would have 

otherwise gone unnoticed (Opitz 2015). 

In the Amazon Basin, LIDAR has revealed extensive earthworks built by pre-Columbian 

societies. By analyzing the LIDAR data, geographers and archaeologists have identified large-

scale geometric shapes that are indicative of human intervention. These earthworks suggest that 

pre-Columbian societies were capable of shaping the landscape on a massive scale (Khan et al., 

2018). 
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In summary, LIDAR technology has revolutionized the field of archaeology and 

geography by allowing researchers to see the Earth's surface with unprecedented accuracy. This 

technology has enabled the discovery of many previously unknown archaeological sites in 

various regions of the world, providing valuable insights into ancient civilizations and their ways 

of life. 

 

3.8 Satellite Imagery 

Satellite imagery is another technology that has revolutionized geography and the study 

of archaeological sites. Satellites equipped with high-resolution cameras orbit the Earth, 

capturing images of the planet's surface from space. This technology is proving to be an 

invaluable tool for geographers and archaeologists, as these images can reveal previously 

undiscovered archaeological sites and features. 

By analyzing satellite imagery, geographers and archaeologists can identify potential 

sites that are not visible from the ground. For example, satellite imagery has been used to 

identify ancient roads, agricultural fields, and settlement patterns that are no longer visible due to 

natural processes or human activities. This technology has been particularly useful in areas 

where traditional surveying methods are difficult or impossible, such as in remote or inaccessible 

regions. 

In Egypt, satellite imagery has been used to uncover previously unknown pyramids and 

tombs. Using advanced image processing techniques, geographers and archaeologists identified 

anomalies in the terrain that suggest the presence of buried structures. For example, in 2011, 

archaeologist Sarah Parcak used satellite imagery to identify “more than 3,000 ancient 

settlements, more than a dozen pyramids, over a thousand lost tombs, and uncovered the city grid 
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of Tanis” (Parcak 2016). This discovery highlights the potential of satellite imagery to uncover 

new archaeological sites that have remained hidden for centuries. 

Similarly, satellite imagery was used to identify 143 previously unknown features of the 

ancient Nazca Lines in Peru. These large geoglyphs, which are etched into the desert floor, are 

only visible from the air. By analyzing satellite images, archaeologists are able to map the entire 

Nazca Lines complex (Sakai 2015). This has allowed researchers to gain a better understanding 

of the purpose and function of these enigmatic geoglyphs. 

In closing, satellite imagery is a powerful tool for archaeologists and geographers. By 

capturing high-resolution images of the Earth’s surface from space, satellite imagery can reveal 

hidden archaeological sites and features that would otherwise go unnoticed. As this technology 

continues to improve, it is likely that even more discoveries will be made, providing valuable 

insights into the history and culture of ancient civilizations. 

 

3.9 Geoglyphs 

One of the most fascinating finds casts doubt on the current state of knowledge about the 

Amazon and the ancient Amazonians' degree of competence in geometry, astronomy, and 

mathematics. In 1977, Alceu Ranzi spotted something incredible when flying in a Smithsonian 

research plane high above the Amazon in his home state of Acre in western Brazil (Mann 2008). 

While he was in the air, he saw massive geoglyphs or geometrically designed earthworks 

spanning hundreds of meters over vast areas. On the ground, there would be no way to 

distinguish these geoglyphs. However, from the sky, the geoglyph earthworks form perfect 

rectangles, octagons, circles, and other complex shapes connected by roads and networks in an 

orientation that aligns with solar and other astronomical movements. This discovery was not 
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reported for 11 years, and rightfully so, due to a worldwide focus on conserving the rainforest. 

Alceu Ranzi went on to study paleontology and did not return to these geoglyphs until 1999. 

Then, on a flight to Rio Branco, he saw more of these magnificent earthworks, and within a year, 

he discovered dozens more. Following Ranzi’s initial flight in 1977 and his second flight in 

1999, years of advancement in research and technology occurred, specifically in carbon dating, 

which is the method used to date these geoglyphs (Ranzi et al., 2009). 

In 2009, Alceu Ranzi, Martti Pärssinen, and Denise Shann presented the discovery of 

more than 150 geoglyphs and that they believed it represented less than 10% of the total sites in 

the Brazilian State of Acre. Previously thought only to be 750 years old, the geoglyphs were 

dated to be at least 2,000 years old (Ranzi et al., 2009). These complex and beautiful earthworks 

are a surprisingly sophisticated creation for this point in Amazonian history. In a follow-up paper 

to the team's work in 2009, published in the “Journal of Field Archaeology” in 2012, they stated 

the discovery of 281 total geoglyph sites. Thus in 3 years, the understanding of Amazonian 

Geoglyphs and the years they were built had drastically changed from 750 years B.P. to 2000 

years B.P. and from 150 known sites to 281. 

Among the 281 sites, only a few excavations were carried out between the Acre and 

Iquiri river valleys in western Brazil at sites known as the Severino Calazans, Fazenda Colorada, 

and Jaco Sá. 

● The Severino Calazans site is comprised of a 230 x 230 m square-shaped ditched that is 

12 m wide along the entire perimeter. Attached to its northern side is a square-shaped 

embankment measuring 100x100 m with an 8 m wide opening facing north. The 

radiocarbon dating samples taken from this site were from the soil (ash and charcoal) 

and were calculated to be 2,000 years BP. 
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Figure 3.4: Image, location, size, and alignments of the site at Severino Calazans. This site is 

precisely aligned with the cardinal directions of north, south, east, and west, which is a 

remarkable achievement for its time. (Cartography by Jack Critser) 

 

● The Fazenda Colorada contains a circular ditch that is 150 m in diameter with a 14 m 

wide external embankment, a square-shaped ditch that is 200 x 200 m located 50 m south 

of the circle, and a u-shaped double ditch 75 m southwest of the square-shaped ditch that 

encloses several small mounds with sides in the inner U-shaped ditch measuring 100 m 

long and in the outer U-shaped ditch measuring 125 m long. The side running southeast 

to the southwest is 150 m long. The samples taken from this site’s soil were calculated to 

be between 1,000-1,800 years BP. 
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Figure 3.5: Image, location, size, and alignments of the site at Fazenda Colorada. This site is 

impressively aligned with the cardinal directions of north, south, east, and west, which is a 

significant accomplishment given its age. (Cartography by Jack Critser) 

 

● The Jaco Sá site includes a square-shaped ditch 11 m wide and 3.5 m deep, with sides 

measuring 160 x 160 m, and an external embankment 14 m wide and 1.5 m high. A 

walled road that begins at the western side of the square-shaped ditch runs east to west 

and is 40 m wide and 400 m long. To the north, 160 m away from the previously stated 

structure, is another set of formations, including a circle inside a square. The square is 

140 x 140 m with 12 m wide external embankments at a height of 1.6 m and a depth of 

1.8-2.8 m. The circle is 100 m in diameter and has a 0.8–1.9 m deep internal 

embankment. The samples taken from this site’s soil were calculated to be between 

1,000-1,400 years BP. 
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Other discoveries by this team, at sites known as the Fazenda Atlantica, Tequinho, and 

Fazenda Iquiri II, all have axes that run from the northwest to the southeast, aligned with the 

setting sun of the June solstice and the rising sun of the December solstice. These discoveries 

further suggest that there could have been highly coordinated groups of people in the Amazon, 

with geometrical and astronomical skills far surpassing what we had previously thought (Ranzi, 

Pärssinen, Schaan 2015). 

Figure 3.6: Image, location, size, and alignments of the site at Fazenda Atlantica. This site is 

impressively aligned with the June and December solstices, which is a significant achievement 

for its time. This visual representation of the site's layout and features showcases the 

arrangement of its various structures and elements. The site is situated in a strategic location and 

covers a considerable area, indicating that it was likely an important center of activity for the 

people who lived in the region. (Cartography by Jack Critser) 
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Figure 3.8:  Image, location, size, and alignments of the site at Tequinho. One notable aspect of 

the Tequinho site is its precise alignment with both the winter and summer solstices. This 

alignment would have allowed the site's builders to mark the changing of the seasons and may 

have had religious or astronomical significance. (Cartography by Jack Critser) 

 

 

 

Figure 3.7: Image, location, size, and alignments of the site at Painel Do Piláo. This site is 

perfectly aligned with the winter solstice, two weeks before and after the astronomical event, 

which is a remarkable achievement for its time (Cartography by Jack Critser) 
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3.10 Megalithic Structures  

Continuing with the northwest-to-southeast orientation, the site known as Painel do Pilao, 

located in the heart of the Amazon, features a megalithic structure that perfectly aligns with the 

sun two weeks before and after the winter solstice. The carbon dating of Painel do Pilao ranges 

from 13,200-12,700 years B.P. and lends it a significant deal of importance concerning the 

previously stated theories (Davis 2016). 

Pedra Furada is fifteen kilometers southwest of the city of Monte Alegre in the Brazilian 

state of Pará. It stands as one of the most controversial though not refuted, discoveries in South 

America (Guidon 2003). It is frequently disregarded in the scientific community because it dates 

back to 48,000-36,000 years B.P. and contradicts the “factual” archeological storyline. Pedra 

Furada is a collection of megalithic structures situated 515 kilometers away from the Amazon 

Basin at the mouth of the Amazon River. The total number of these sites during the years they 

were created is unheard of, and it is said that “Nearly all of the 600+ images are pictographs 

painted in red to yellow earth tones and unevenly distributed among fourteen different sites. Four 

of the fourteen sites are open-air vertical rock walls or outcrops while the remaining ten are in 

small caves or shallow rock shelters.” (Davis 2016). 

Figure 3.9: This image shows the Pedra Furada site in northeastern Brazil, which is believed to 

be the oldest known site in the Amazon. The site contains several rock shelters and is home to a 

collection of ancient cave paintings, some of which are depicted in the image. These paintings, 
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estimated to date back to 36,000 – 48,000 years before the present, provide valuable insights into 

the culture and art of the region's earliest inhabitants (Davis 2016). 

 

This magnificent collection of megalithic structures concludes the literature review and 

speaks to the mysteries that remain under the rainforest canopy. As you can see, numerous 

studies across the Americas point to the possibility of highly coordinated civilizations far before 

the time that anyone had ever expected. With this thorough examination, it is clear that the 

scientific community has overlooked an essential chapter in the history of the Americas and the 

intelligence of past civilizations. This closed-minded view of anatomically modern human 

history does a considerable disservice to science and the community as a whole. On this 

foundation, this research aspires to pave the way for a new historical understanding that leaves 

no stone unturned and considers all possibilities. After all, if we don't look, how will we know 

what's there? 

 

3.11 Earth-Sun Relationships in the Amazon 

The Amazon rainforest is a vast and biodiverse region located in South America. Within 

this region, there are numerous ancient geoglyphs and megalithic structures that have challenged 

previous research for years. These ancient structures often exhibit precise alignment with 

celestial bodies such as the Sun, which suggests an advanced understanding of astronomical 

principles. In this section, we will explore the relationship between the Earth and the Sun and 

how it relates to the alignment and construction of geoglyphs and megalithic structures in the 

Amazon rainforest. 

The Earth's relationship with the Sun is determined by its position and orientation in 

space. The Earth rotates on its axis, which causes day and night, while its revolution around the 
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Sun creates the seasons. The Earth is tilted at an angle of 23.5 degrees, which causes the seasons 

to occur. During the summer months, the Northern Hemisphere is tilted towards the Sun, while 

during the winter months, it is tilted away from the Sun. This creates a difference in temperature 

and sunlight exposure, which affects the climate and vegetation in different regions of the world. 

As mentioned before, Geoglyphs are large-scale designs carved into the ground, often 

using rocks or soil. They are found throughout the Amazon rainforest and are believed to have 

had a ceremonial or religious significance for the people who created them. However, the use of 

these geoglyphs is still up for debate. The orientation and alignment of these geoglyphs suggest 

that the ancient creators had a sophisticated understanding of the Earth's relationship with the 

Sun. 

One of the most famous geoglyph sites in the Amazon rainforest is the Nazca Lines, 

located in the Nazca Desert in southern Peru. These lines consist of a series of large-scale 

designs, including animals, plants, and geometric shapes. The orientation and alignment of these 

designs suggest that the Nazca people had a deep understanding of the movement of the Sun and 

the stars. For example, the geoglyph known as the "Hummingbird" is oriented toward the sunrise 

on the winter solstice, while the "Condor" is oriented toward the sunset on the summer solstice 

(Aveni, 2000). 

Another example of geoglyph alignment with the Sun is found at the Calçoene megalithic 

complex in Brazil. Here, the alignments of the stones suggest that they were used to mark the 

summer and winter solstices, as well as the equinoxes (Silva et al., 2010). 

As previously mentioned, megalithic structures are large stone structures found 

throughout the world, often associated with prehistoric cultures and believed to have had 
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religious or ceremonial significance. In the Amazon rainforest, megalithic structures are found 

primarily in the Upper Amazon Basin. 

One example of a megalithic structure in the Amazon rainforest is the Dolmen at 

Cutimbo, located in southern Peru. The dolmen consists of a large stone slab that is supported by 

several smaller stones. The orientation of the dolmen suggests that it was aligned with the rising 

Sun on the summer solstice, indicating that it may have been used for astronomical observations 

(Silva et al., 2010). 

Another megalithic structure in the Amazon rainforest is the Inca fortress of 

Sacsayhuaman, located near the city of Cusco in Peru. The fortress consists of a series of large 

stone walls and is thought to have had both defensive and religious functions. The alignment of 

the walls suggests that they were used to mark the winter solstice (Foerster & Aveni 2014). 

The alignment and construction of geoglyphs and megalithic structures in the Amazon 

rainforest suggest that the people who created them had a sophisticated understanding of 

astronomical principles. The alignment with celestial bodies such as the sun indicates a deep 

knowledge of the Earth's relationship with the cosmos, including the movement of the Sun and 

stars, as well as the Earth's rotation and revolution. 

Many theories have been proposed to explain how ancient cultures were able to achieve 

such a high level of astronomical knowledge, including the possibility of extraterrestrial contact 

or the existence of lost civilizations with advanced technology. However, the most widely 

accepted explanation is that these cultures developed their astronomical knowledge through 

centuries of observation and experimentation. 
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The study of ancient astronomy is a relatively new field of research, and the study of 

Amazonian astronomy is even more recent. However, the discoveries made in recent years have 

shed light on the advanced astronomical knowledge of ancient Amazonian cultures. 

One of the key factors in understanding Amazonian astronomy is the importance of the 

Sun in the cultures that created these geoglyphs and megalithic structures. The Sun was seen as a 

deity and played a central role in religious and cultural practices. Understanding the movement 

of the Sun was critical for the planting of crops and the organization of ceremonies and rituals.  

The alignment of geoglyphs and megalithic structures with the Sun suggests that ancient 

Amazonian cultures used astronomical observations to guide their activities. For example, the 

orientation of the Calçoene megalithic complex in Brazil suggests that it was used to mark the 

solstices and equinoxes, which would have been important for agricultural activities and 

religious ceremonies. 

Similarly, the alignment of the Inca fortress of Sacsayhuaman with the winter solstice 

indicates that it may have been used for astronomical observations related to religious practices. 

This suggests that the ancient cultures that created these structures were not only interested in 

practical applications of astronomy but also saw it as a key aspect of their religious and cultural 

practices. 

One of the challenges in studying Amazonian astronomy is the lack of written records 

from the cultures that created these structures. However, the use of archeoastronomy, which 

combines archaeological and astronomical methods, has allowed researchers to uncover 

important information about ancient Amazonian astronomy. 

For example, the use of LIDAR technology has allowed researchers to identify 

previously unknown geoglyphs in the Amazon rainforest. LIDAR uses laser pulses to create a 



 47 

detailed map of the terrain, which can reveal hidden structures beneath the surface. This has 

allowed researchers to identify new geoglyphs and megalithic structures in the Amazon 

rainforest, providing new insights into the astronomical knowledge of ancient cultures. 

In conclusion, the alignment and construction of geoglyphs and megalithic structures in 

the Amazon rainforest suggest that the people who created them had a sophisticated 

understanding of astronomical principles. The alignment with celestial bodies such as the Sun 

indicates a deep knowledge of the Earth's relationship with the cosmos, including the movement 

of the Sun and stars, as well as the Earth's rotation and revolution. While the exact methods used 

by these cultures to develop their astronomical knowledge are still unknown, the discoveries 

made in recent years have shed new light on the advanced astronomical knowledge of ancient 

Amazonian cultures. 

 

3.12 Earth-Sun Relationships Globally 

 The Earth-Sun relationship is a significant aspect of many ancient civilizations' cultures 

and architectural practices. The early sites of Stonehenge in Europe, Chichén Itzá in North 

America, Petra in Western Asia, and Abu Simbel in Africa all demonstrate a remarkable 

understanding of the Earth-Sun relationship and the importance of astronomical observations in 

these cultures. 

Stonehenge, located in Wiltshire, England, is perhaps the most famous prehistoric 

monument in the world. It is believed to have been built between 3000 BC and 2000 BC, and it 

is composed of a series of standing stones arranged in a circular formation. Scholars believe that 

Stonehenge was used as an astronomical observatory to mark important events such as the 

solstices and equinoxes, which are directly related to the Earth's relationship with the Sun. The 
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alignment of the stones is thought to have been a deliberate attempt to mark the rising and setting 

of the Sun and the Moon throughout the year (Hawkins, 1963). 

Chichén Itzá is a large pre-Columbian archaeological site located in the Yucatan 

Peninsula, Mexico. It was a major center of the Mayan civilization from the 9th to the 13th 

centuries AD. Chichén Itzá contains several buildings and structures that display an 

understanding of the Earth-Sun relationship, including the famous El Castillo pyramid, which is 

believed to have been built to align with the equinoxes (Aveni, 2000). 

Abu Simbel is a complex of ancient temples located in southern Egypt. The temples were 

built during the reign of Pharaoh Ramesses II in the 13th century BC. The temple complex 

contains several structures that demonstrate an understanding of the Earth-Sun relationship, 

including the famous Temple of Ramses II, which is designed so that the Sun illuminates the 

inner sanctuary on two days of the year: February 22 and October 22 (Hawkins, 1973). 

Many of the Nabataean and Roman buildings, tomb facades, and monuments built in 

Petra during its Golden Age were made and carved into the rock so that they faced the Sun on 

the solstices and equinoxes. The main structures were found to have solar alignments on the 

major solar marker/feast days. These alignments served three different purposes: (i) to face the 

rising or setting sun (like the Urn Tomb), (ii) to align with the rising/setting sun crossing 3 

prominent landmarks on the horizon (like the peak of Jebel Haroun), or (iii) to let sunlight into 

the chambers and light up niches, alcoves, and/or sandstone. Some sites, like Jebel Haroun, were 

also connected to other important features and lines of sight, or they were built in the same way 

as the rest of the city (Paradise 2015). 

The main goal of this study was to look into Petra's main buildings and monuments' solar 

pathways and facade/chamber orientations. Most of the thirty main Nabataean-Roman buildings 
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looked at by Brünnow & Domaszewski, Bachmann, and Libbey & Hoskins and evaluated in this 

inventory showed Earth-Sun relationships, some of which were unmistakable and significant 

and some of which were less transparent (Paradise 2015). 

The Palace and Corinthian Tombs (Royal), Renaissance and Broken Pediment Tombs 

(Wadi al-Farasa), Triclinia (al-Farasa, Bab as- Siq), and the Entrance Tomb in Little Petra's 

Siq al- Barid) were found to be aligned with the summer solstice sunset. Most of these 

alignments also had hewn room walls, niches, or glyptic features that were lit by the sun during 

different times of the year (Paradise 2015). 

Five structures, or 17%, were found to be aligned with the summer solstice sunrise. These 

included the Roman Soldier and Temple Tombs (Wadi al-Farasa) and Qasr al- Bint, where the 

Sun enters between the far left-hand (eastern) wall and column on Midsummer's Eve to reach 

the back chambers (Paradise 2015). Al-Khazneh, also called the Treasury, was found to be 

perfectly lined up with the axis of the summer solstice sunrise. But it looks like the early 

morning light may be blocked by the high rocks around al-Khazneh, where the Outer and Inner 

Siqs meet (Paradise 2015). 

Only two buildings (7%), the Columbarium (al-Habis east) and the Turkmaniya Tomb 

were lined up with the winter solstice sunrise. But at the winter solstice sunset, the Sun shines on 

eleven tomb rooms (37%) in the main valley. These include the Palace, Urn, and Corinthian 

Tombs of the Royal Tomb Complex and the 'Uneishu Tomb on the western side of Jebel Khutba 

(Paradise 2015).  

Beyond the main valley, it was found that the Triclinium, Renaissance, and Broken 

Pediment Tombs in Wadi al-‐Farasa, the Lion Triclinium on Jebel Deir, the 4 Obelisk Tomb and 

Triclinium at the Bab as-‐Siq, and the Tomb with Armor on Mughur an-‐Nasara all displayed 
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alignments on the winter solstice (Paradise 2015). Direct winter solstice alignments were found 

with the Main Theater on the Outer Siq and the Garden Tomb in Wadi al-Farasa. However, the 

high cliffs that circle each site make it hard to see the seasonal light-fall on these marker days at 

sunset. The equinox sunrises line up with four buildings, including the Unfinished Tomb (al-

Habis east) and the Roman Soldier and Roman Temple Tombs (al-Farasa) (Paradise 2015). 

While equinox sunsets were found to align and illuminate twelve structures (40%), including ad-

‐Deir (or the Monastery), the Lion Triclinium on Jebel Deir, the Armor Tomb, and the Tomb of 

'Unesihu, and the Obelisk Tomb at the Bab as-‐Siq. These structures were aligned on the east-‐

west axes of the equinox, with primary aspects facing into the sunrise to the east, or the sunset to 

the west (Paradise 2015). 

The early sites of Stonehenge, Chichén Itzá, Petra, and Abu Simbel all demonstrate a 

remarkable understanding of the Earth-Sun relationship and the importance of astronomical 

observations in these cultures. These sites continue to fascinate scholars and visitors alike and 

serve as a reminder of the remarkable achievements of our ancient ancestors. 

 

CHAPTER 4: Methods 

When faced with 5.5 million square kilometers of unexplored territory, it is challenging 

to narrow down a specific field of investigation. This project examines the entire Amazon basin 

for evidence of advanced ancient civilizations, with the Brazilian State of Acre as a focus to 

better illustrate these research methodologies. Before sites and their orientations are examined 

and analyzed, it is crucial to grasp the relative scale of these massive earthworks with respect to 

the rest of the Amazon Basin. This research area encompasses approximately 11,789 square 

kilometers in the eastern corner of the State of Acre, which demonstrates a plethora of flaws in 
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the existing research methodologies. The foundation for establishing this research methodology 

is laid by a comprehensive review of the expressed research efforts as well as unpublished 

sources discovered through previous methods utilized and cited in this research. This chapter 

describes the methods used in this study, including a) geoglyph coordinate procurement, b) 

undiscovered site verification, c) analysis of Earth-Sun horizon locations and d) cartographic 

renderings. 

4.1 Geoglyph Coordinate Procurement 

The first step of this methodology involves conducting a thorough review of all 

previously studied and documented geoglyph sites in the eastern corner of the State of Acre. This 

includes sites previously uncovered and explained by Alceu Ranzi, Martti Pärssinen, and Denise 

Shann in their 2009 publication. Next, satellite imagery is utilized to compile coordinate data 

tables that are consistent and easily replicable. This process allows for a comprehensive 

examination of individual sites and their spatial distribution, which is critical in creating accurate 

iso-hypsometric cartographic renderings. While this step can be time-consuming, it is essential in 

gathering the necessary data to generate precise and reliable maps. By leveraging satellite 

imagery and existing research, this methodology offers a more efficient and effective way to 

identify and analyze geoglyph sites, ultimately contributing to a more comprehensive 

understanding of the region's history and culture.  
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Figure 4.1: Map of the unknown Geoglyph site locations and unknown geoglyph site locations. 

(Cartography by Jack Critser and Google Earth Pro). 

 

Figure 4.2: Reference map depicting the approximate locations of known Geoglyphs sites. 

(Cartography by Jack Critser) 
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4.2 Undiscovered Site Verification 

This study utilized Thematic Cartography and Geographic Information System (GIS) 

technology via Google Earth Engine to conduct a comprehensive analysis of areas surrounding 

known geoglyph sites. Once a possible unknown geoglyph site was detected, the identified 

location was verified using Google Earth Pro and Google Maps to ensure that there were no 

existing historical landmarks or establishments in the immediate vicinity. To confirm that the 

earthworks were indeed geoglyphs and not modern creations, Sentinel-2 and Landsat 8 datasets 

were analyzed using different coding scripts within Google Earth Engine. Thankfully, the results 

were consistent across all scripts, confirming the presence of geoglyph embankments that were 

previously undocumented by the state. While the findings of this study are significant, it's 

important to note that the code utilized for this research has its limitations and is only capable of 

detecting larger geoglyphs. Despite this limitation, this study highlights the potential for utilizing 

advanced technology to make new discoveries and gain a deeper understanding of our past, and 

underscores the importance of continued exploration and research in this field. 

 Below are the main steps in the process of creating the following three coding scripts. 

1. Load administrative zones for Brazil and add them to the map. 

2. Filter and add a specific zone to the map with a color code. 

3. Load a digital elevation model (DEM) for the area or an edge detection function. 

4. Define a region of interest (ROI) polygon for the area. 

5. Load and clip an image of global forest loss or gain to the ROI. 

6. Generate a hillshade image from the DEM. 

7. Concatenate the DEM, hillshade, edge detection, or deforestation threshold into a single 

image, add it to the map, and set it to a hybrid view. 
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4.3 Script 1 

To increase the likelihood of locating geoglyphs through satellite imagery, the first script 

utilized a combination of elevation data and deforested areas. By integrating these two data sets, 

the script could identify regions that are more susceptible to exhibiting geoglyphs that are visible 

through satellite imagery. Through this approach, the script could effectively narrow down the 

search area for geoglyphs and increase the accuracy of the results. In essence, the script's strategy 

was to utilize multiple data sources to create a more comprehensive understanding of the 

landscape and uncover the presence of geoglyphs more efficiently. 

Figure 4.3: Script 1 shows the areas of deforestation and the likelihood of geoglyphs. This 

combination is critical when looking for undiscovered geoglyphs because a large portion of 

geoglyphs are discovered due to deforestation and the removal of the rainforest canopy. 

(Cartography by Jack Critser) 
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4.4 Script 2 

The second script developed has the ability to identify significant changes in the terrain 

that are distinct from the surrounding topography. This capability is critical in detecting 

unconventional shapes or patterns that may have been carved or dug into the ground, as such 

formations can often remain unnoticed from the ground or the air due to forest cover or difficult 

terrain. With this code, researchers can easily pinpoint spots with irregularities in the selected 

area, which could indicate the presence of geoglyphs or other notable features. The script's 

ability to identify key edges in the terrain is an essential tool for researchers working in 

challenging landscapes, where conventional exploration methods may not yield reliable results. 

By leveraging technology to identify and analyze subtle variations in the terrain, this code 

enhances the efficiency and accuracy of geoglyph detection, ultimately contributing to a more 

comprehensive understanding of the landscape and its history. 

Figure 4.4: Script 2 shows the edges of the topography and areas of abnormality. (Cartography 

by Jack Critser)  
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4.5 Script 3 

The third script is designed to integrate the data from the first script with areas of 

significant tree loss. This combination is highly beneficial in identifying locations with a high 

likelihood of undiscovered geoglyphs. As previously mentioned, deforestation is a common 

factor in the discovery of geoglyphs. However, with the help of satellite imagery provided by 

Google Earth Engine, researchers can now detect anomalies in the terrain and identify 

correlations between areas with unusually low topography and tree loss. This integrated 

approach enables researchers to uncover potential geoglyph sites that may have otherwise gone 

unnoticed. By combining multiple data sets and leveraging advanced technology, the third script 

offers a more nuanced and accurate way to identify geoglyph sites and further enhance our 

understanding of the landscape's history. Through the use of innovative techniques like this, 

researchers can continue to make groundbreaking discoveries that shed light on the mysteries of 

our past. 

Figure 4.5: Script 3 shows the elevation and areas of tree loss. This information is vital when 

considering the scale of the State of Acre, Brazil. (Cartography by Jack Critser) 
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4.6 Earth-Sun horizon locations 

The third step in this methodology entails analyzing the Earth-Sun horizon locations on 

significant days, such as solstices and equinoxes, to calculate the nutated Earth-Sun rising and 

setting angles. Although this step requires additional technological advancements with historical 

timeline data inputs, analyzing sun alignments during the expected period of habitation provides 

valuable insights into the potential uses of these geoglyph sites. For instance, by studying the 

alignment of these structures with the sun's movements, one can begin to determine whether they 

were used for Sun worship or advanced agricultural practices. This step has led to the discovery 

of several previously undocumented or unanalyzed earthworks that exhibit astronomically 

aligned features. These discoveries accentuate the importance of utilizing advanced 

technological tools and interdisciplinary approaches to gain a deeper understanding of ancient 

cultures and their practices. By integrating cutting-edge technology with existing research, this 

methodology offers a powerful framework for exploring and uncovering hidden gems in our 

past. To further clarify the methodology's third step, let's take a look at an example that 

demonstrates the three phases involved in calculating a geoglyph's Earth-Sun rising and setting 

angles. 

The example in question (Figure 4.6 - 4.8) is a geoglyph that has been previously 

recognized but shows no record of astronomical significance. This oversight highlights a 

recurring flaw in previous studies, one that this methodology aims to rectify by placing a greater 

emphasis on analyzing the astronomical alignments of geoglyphs. 

In the first phase of the analysis, the geoglyph's precise location is determined using 

satellite imagery and ground surveys, and its dimensions are measured. 
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In the second phase, historical timeline data is used to calculate the expected period of 

habitation for the site, allowing for a more accurate assessment of the geoglyph's potential 

astronomical significance. 

Finally, in the third phase, the Earth-Sun horizon locations on key days, such as solstices 

and equinox sunrises and sunsets, are analyzed to calculate the geoglyph's Earth-Sun rising and 

setting angles. In the case of the example geoglyph, this analysis revealed a previously 

unrecognized astronomical alignment, shedding new light on its potential cultural significance. 

This example serves to highlight the importance of utilizing a comprehensive 

methodology when studying geoglyphs, one that accounts for the potential astronomical 

significance of these ancient earthworks. By doing so, we can gain a deeper understanding of the 

cultural practices and beliefs of the past, providing valuable insights into the history of the 

Amazonian region. 
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Figure 4.6: First phase of calculating the geoglyph Earth-Sun rising and setting angles. 

(Cartography by Jack Critser) 
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Figure 4.7: Second phase of calculating the geoglyph Earth-Sun rising and setting angles. 

(Cartography by Jack Critser) 
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Figure 4.8: Third phase of calculating the geoglyph Earth-Sun rising and setting angles. 

(Cartography by Jack Critser) 

 

4.7 Cartographic Renderings 

The fourth step of this methodology was the creation of Iso-hypsometric cartographic 

renderings. Using the data gathered in the third step, the exact Earth-Sun rising and setting 

angles of all known and previously unknown sites were determined. Once all the data was 

plotted on a basic reference map, the digitization process was undertaken using Adobe Illustrator 

and Photoshop. Using this software in tandem, details were highlighted to be examined in ways 

often difficult to observe. To begin this part of the process, an image from each site was scanned 
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and brought into Photoshop, where various Photo Enhancement techniques were utilized. These 

techniques include but are not limited to increasing the resolution beyond the suggested amount 

(600 PPI), sharpening the image to reveal its hidden topographical elements, editing through the 

raw camera filter for further clarity, and exporting it as a smart object.  

Images were then imported into Illustrator, where structures, objects, monuments, stones, 

etc. were digitized. Digitization of these images is the most crucial and tedious part of the 

process. Adobe software permits an extremely high-quality vector version to be overlain atop the 

original site imagery. All digitization corrections were made globally to avoid errors during this 

process and to ensure that all locations are positioned precisely to their coordinating data points. 

Once all sites had been properly digitized and adjusted to reflect the data, a final assessment of 

the spatial distribution and the iso-hypsometric cartographic rendering was complete. 

Figure 4.9: Photo Enhancement for the first example from step 3 (Cartography by Jack Critser). 
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Figure 4.10: Cartographic rendering for the first example from step 3. In this finding, there is a 

northeast-to-southwest, northwest-to-southeast, and an east-to-west alignment that the state of 

Acre, Brazil has never documented. The alignment running from the northeast to the southwest 

indicates an orientation with the winter solstice sunset and the summer solstice sunrise. The 

northwest-to-southeast alignment is perfectly aligned with the summer solstice sunrise and 

winter solstice sunset. The east-to-west alignment proves that this structure was orientated to the 

equinox sunset and sunrise.  (Cartography by Jack Critser). 
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CHAPTER 5: Findings and Analysis 

The study of geoglyphs, or large-scale ground art, has been an area of interest for 

archaeologists for decades. However, despite many advancements in technology and research 

methods, there are still many undiscovered or unexamined sites. This is particularly true in the 

Amazon Basin and the state of Acre, where previous research has failed to take a closer look at 

the majority of their sites. 

This chapter presents 7 new discoveries in the state of Acre, where multiple unknown 

geoglyphs have been found to have equinox and solstice alignment, using the expressed research 

methods and hours of dedication. What is particularly interesting about these sites is that they 

align perfectly with the northwest-to-southeast alignment or are cardinally directed, indicating a 

relationship to astronomical alignments. 

These findings are significant for our understanding of Earth-Sun relationships and the 

role they played in the creation of geoglyphs. While previous research has acknowledged the 

location of some geoglyphs, it ignores the possibility of astronomical alignments. By showing 

that many sites are left undiscovered or unexamined, this chapter highlights the need for further 

research in this area. 

To fully appreciate the significance of these findings, it is important to understand the 

relationship between the Earth and the Sun and how this may have influenced the creation of 

geoglyphs. The Earth's rotation on its axis creates the cycle of day and night, while its orbit 

around the Sun creates the cycle of seasons. These cycles were crucial to ancient cultures that 

relied on agriculture and hunting for survival. 

Many ancient cultures, including those in the Amazon Basin, built structures to track the 

movements of the Sun and stars. These structures were conceivably used to determine the 
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optimal time for planting and harvesting crops, as well as for predicting weather patterns. 

Geoglyphs may have served a similar purpose, providing a means to mark the changing seasons 

and to communicate important information about the natural world. 

The fact that these newly discovered geoglyphs in Acre align perfectly with astronomical 

alignments supports the idea that these structures were used to track the movements of the Sun 

and stars. This suggests that they were created with a specific purpose in mind and that their 

builders had a sophisticated understanding of astronomy. 

Despite the significance of these findings, it is important to note that the suggested 

research methods used in the previous chapter are just the beginning. To fully understand the role 

of Earth-Sun relationships in the creation of geoglyphs, further research is needed. This includes 

more advanced technology for studying astronomical alignments during the period in which the 

geoglyphs were created, as well as a greater investment in the excavation and study of these 

sites. 

In short, this chapter highlights the importance of Earth-Sun relationships in the creation 

of geoglyphs and the need for further research in this area. These new discoveries in the state of 

Acre demonstrate that there are still thousands of geoglyphs left undiscovered or unexamined 

and that these sites may hold important clues about ancient cultures and their relationship to the 

natural world. With the right tools and research methods, we may be able to uncover even more 

about the role of Earth-Sun relationships in the creation of geoglyphs and deepen our 

understanding of the ancient cultures that created them. 

The findings presented in this study testify to the efficacy of the research methods 

described in the methods chapter. They also serve as a reminder that there is still so much more 
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to discover in the Amazon rainforest, especially with regard to the intricate relationships between 

the Earth, the Sun, and the sophisticated ancient civilizations that inhabited the region. 

Six specific sites were found to further demonstrate the methodology's effectiveness, and 

five of the six exhibited astronomical alignments. Firstly, two geoglyphs recognized by the state 

of Acre, but with limited research available, were analyzed to determine if they exhibit any 

astronomical alignments. The findings were remarkable, revealing that both geoglyphs display 

precise alignments to the sun's movements. 

Figure 5.1: Photo Enhancement techniques on a known geoglyph in Acre, Brazil, known as 

“Geoglifo duplo” (Cartography by Jack Critser). 

Figure 5.2: Photo Enhancement techniques on a known geoglyph in Acre, Brazil, known as 

“Geoglifo Quadrado” (Cartography by Jack Critser). 
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Secondly, four undocumented geoglyphs were examined, specifically focusing on the 

possible alignments from their western to eastern corners. The results were equally compelling, 

indicating that three of the four earthworks exhibit significant astronomical alignments. 

Figure 5.3: Photo Enhancement techniques on the first discovered and previously unknown 

geoglyph in Acre, Brazil. (Cartography by Jack Critser). 

Figure 5.4: Photo Enhancement techniques on the second discovered and previously unknown 

geoglyph in Acre, Brazil. (Cartography by Jack Critser). 

Figure 5.5: Photo Enhancement techniques on the third discovered and previously unknown 

geoglyph in Acre, Brazil. (Cartography by Jack Critser). 
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Figure 5.6: Photo Enhancement techniques on the fourth discovered and previously unknown 

geoglyph in Acre, Brazil. (Cartography by Jack Critser). 

While further research is necessary at these sites, these six examples underscore the 

consequential potential for uncovering more geoglyphs within the broader Amazonia context. 

The findings suggest that there may be countless geoglyphs yet to be discovered, each offering 

unique insights into ancient cultures’ past practices and beliefs. As such, the methodology 

represents a valuable tool for geographers, archaeologists, and historians seeking to explore and 

understand the rich cultural heritage of the Amazonian region. 

The discovery of these geoglyphs is just the beginning. They represent a mere fraction of 

the many thousands of geoglyphs that likely exist in the Amazon rainforest, waiting to be 

uncovered and studied. With the right research methods and technology, we may be able to gain 

a deeper understanding of the complex interplay between the Earth, the Sun, and the ancient 

cultures that created these awe-inspiring structures. 

In conclusion, the discovery of these new geoglyphs with astronomical alignments 

emphasizes the need for continued research into the relationship between Earth-Sun relationships 

and the creation of geoglyphs in the Amazon rainforest. These structures offer a unique window 

into the beliefs and practices of the ancient cultures that created them, shedding light on their 
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deep understanding of the natural world and their ability to harness its power for their own 

purposes.  

For reference, the following findings are listed below, along with their significance 

 Duplo 

o Satellite imagery has revealed interesting information about Duplo's ancient site. 

The embankments aligned in a northwest-to-southeast direction indicate a 

significant interest in the rising and setting sun on the summer and winter solstice. 

These solstice lines indicate a greater comprehension of the sun's significance, 

possibly relating to sun worship or a wider cosmology focused on the Sun. 

 Quadrado 

o LIDAR technology has provided fascinating insights into the ancient site at 

Quadrado. The site exhibits massive channels aligned in a northeast-to-southwest, 

northwest-to-southeast, and east-west direction, indicating a focus on solstice and 

equinox alignment. Equinoxes were traditionally used to monitor the agricultural 

seasons for thousands of years. On the other hand, the alignment of solstice lines 

suggests a deeper understanding of the sun's importance, perhaps relating to Sun 

worship or a broader cosmology centered around the Sun. 

 First unknown geoglyph 

o New findings from LIDAR scans at this unknown site have shed light on the 

history of the ancient civilization that once inhabited these areas. The discovery of 

vast East-West aligned trenches/canals points towards a significant emphasis on 

equinoctial alignment. For thousands of years, equinoxes have been used to mark 

agricultural seasons. The solstice alignments at this site suggest a more profound 
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understanding of the sun's role, which could indicate Sun worship or a broader 

Sun-related cosmology. 

 Second unknown geoglyph 

o Satellite imagery and cartography have uncovered exciting details about the 

ancient civilizations that once lived in these regions. Large East-West aligned 

trenches/canals suggest a significant focus on equinoctial alignment. For 

centuries, equinoxes have been used to track the arrival or departure of 

agricultural seasons. The winter solstice sunset and summer solstice sunrise 

alignment at this site indicates a more profound comprehension of the sun's role, 

possibly linking to Sun worship or a more comprehensive Sun-related cosmology. 

 Third unknown geoglyph 

o The cartographic renderings for this site have revealed discoveries providing 

insight into the past civilizations that once thrived in these locations. The 

Northwest-southeast aligned embankments suggest an essential emphasis on the 

summer solstice sunset and the winter solstice sunrise. This geoglyph has been 

carefully examined and analyzed, with cartographic rendering revealing that it 

may be cardinally directed and possesses a unique alignment that has never been 

documented before in Acre, Brazil. 
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Figure 5.7: First phase of calculating the geoglyph Earth-Sun rising and setting angles. 

(Cartography by Jack Critser) 
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Figure 5.8: Second phase of calculating the geoglyph Earth-Sun rising and setting angles. 

(Cartography by Jack Critser) 
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Figure 5.9 The third phase in the process of computing the rising and setting angles of the 

geoglyph Earth and Sun. (Cartography by Jack Critser) 
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Figure 5.10: Cartographic rendering of the first known geoglyph for this study in Acre, Brazil, 

known as “Geoglifo duplo.” This finding shows an apparent northwest-to-southeast alignment 

for the rising and setting sun on the summer and winter solstice, which has never been 

documented by Acre, Brazil. These geoglyphs are perfectly aligned, which raises questions 

regarding their use and correlation. Satellite imagery technology has uncovered fascinating 

information about the ancient sites of Duplo. The presence of northwest-to-southeast aligned 

embankments indicates the importance of solstice alignment. The lines of the solstices at Duplo 

suggest a deeper understanding of the sun's role and a possible connection to sun worship or a 

broader Sun-related cosmology (Cartography by Jack Critser). 
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Figure 5.11: First phase of calculating the geoglyph Earth-Sun rising and setting angles. 

(Cartography by Jack Critser) 
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Figure 5.12: Second phase of calculating the geoglyph Earth-Sun rising and setting angles. 

(Cartography by Jack Critser) 
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Figure 5.13: The third phase in the process of computing the rising and setting angles of the 

geoglyph Earth and Sun. (Cartography by Jack Critser) 
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Figure 5.14: Cartographic rendering of the second known geoglyph for this study in Acre, 

Brazil, known as “Geoglifo Quadrado. This finding shows a northeast-to-southwest and 

northwest-to-southeast alignment for the rising and setting sun on the summer and winter 

solstice, which has never been documented by Acre, Brazil. It also shows an alignment from East 

to west, indicating the alignment of the spring equinox sunrise; note the large eastern 

canal/trench that is aligned exactly along the E-W axis as well.  (Cartography by Jack Critser). 
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Figure 5.15: First phase of calculating the geoglyph Earth-Sun rising and setting angles. 

(Cartography by Jack Critser) 
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Figure 5.16: Second phase of calculating the geoglyph Earth-Sun rising and setting angles. 

(Cartography by Jack Critser) 
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Figure 5.17 The third phase in the process of computing the rising and setting angles of the 

geoglyph Earth and Sun. (Cartography by Jack Critser) 
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Figure 5.18: This geoglyph has been carefully examined and analyzed, with cartographic 

rendering revealing that it is cardinally directed and possesses a unique alignment that has never 

been documented before in Acre, Brazil. The geoglyph's alignment shows a clear northeast-to-

southwest and northwest-to-southeast orientation for the rising and setting sun on the summer 

and winter solstice, respectively. This alignment has significant implications for the region's 

indigenous peoples, as it suggests a deep understanding of astronomical events and their 

relationship to the environment. The cartographic rendering reveals another alignment from East 

to west, which indicates the positioning of the spring and fall equinoxes. This alignment is 

significant as it highlights the knowledge and sophistication of the people who created the 

geoglyph and their deep connection to the land and its natural cycles. (Cartography by Jack 

Critser). 
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Figure 5.19: First phase of calculating the geoglyph Earth-Sun rising and setting angles. 

(Cartography by Jack Critser) 
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Figure 5.20: Second phase of calculating the geoglyph Earth-Sun rising and setting angles. 

(Cartography by Jack Critser) 
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Figure 5.21: The third phase in the process of computing the rising and setting angles of the 

geoglyph Earth and Sun. (Cartography by Jack Critser) 
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Figure 5.22: Cartographic rendering of the second unknown geoglyph in Acre, Brazil. geoglyph 

possesses a clear northeast-to-southwest alignment for the summer solstice. This alignment 

indicates that the creators of the geoglyph had a deep understanding of astronomy and the 

movements of the sun. The orientation of the geoglyph also suggests a connection to the 

environment and the natural cycles of the region. In addition to the alignment for the summer 

solstice, the cartographic rendering has revealed a perfect east-to-west alignment across both 

embankments. This alignment is particularly noteworthy as it has never been documented before 

in Acre, Brazil. The precise orientation of the geoglyph highlights the skill and precision of its 

creators, who must have had a great deal of knowledge and expertise in the construction of large-

scale earthworks. The purpose of the geoglyph remains unknown, but it is likely that it had 

significant cultural and religious significance for the indigenous peoples who created it. The 

study of this geoglyph will undoubtedly provide valuable insights into the beliefs and practices 
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of these ancient cultures, shedding new light on their understanding of the natural world. The 

discovery of this second unknown geoglyph is a testament to the importance of preserving and 

studying archaeological sites. Through such discoveries, we gain a better understanding of the 

past and the cultures that have come before us. The study of these geoglyphs will undoubtedly 

continue to yield new insights and discoveries in the years to come. (Cartography by Jack 

Critser). 

 

 

Figure 5.23: First phase of calculating the geoglyph Earth-Sun rising and setting angles. 

(Cartography by Jack Critser) 
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Figure 5.24: Second phase of calculating the geoglyph Earth-Sun rising and setting angles. 

(Cartography by Jack Critser) 
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Figure 5.25: The third phase in the process of computing the rising and setting angles of the 

geoglyph Earth and Sun. (Cartography by Jack Critser) 
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Figure 5.26: Cartographic rendering of the third unknown geoglyph in Acre, Brazil. The 

discovery of a third unknown geoglyph in Acre, Brazil, is a significant breakthrough in this 

study. The cartographic rendering of this geoglyph has revealed fascinating details about its 

construction and orientation. The geoglyph possesses a unique northeast-to-southwest alignment 

for the setting and the rising sun of the summer and winter solstice. This alignment has never 

been documented before in Acre, Brazil. It highlights the sophisticated understanding of 

astronomy and the sun’s movements held by the ancient indigenous peoples who created the 

geoglyph. The precise orientation of the geoglyph suggests that it played an essential role in their 

religious and cultural practices, perhaps serving as a marker for significant astronomical events. 

(Cartography by Jack Critser). 
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CHAPTER 6: Discussion 

The peopling of the Americas and the various debates surrounding it are investigated in 

depth in this research paper, with primary stress placed on the discovery of geoglyphs with 

Earth-Sun relationships, and the debunking of the Clovis First theory. The Clovis First theory 

proposes that humans first arrived in the Americas via the Bering Strait land bridge, which was 

passable due to a period of warming that occurred approximately 14,100 years ago, and that the 

presence of humans in North America can be traced back to approximately 12,000 years ago. 

However, this theory was discredited because of the discovery of a mastodon outside of San 

Diego in 1992. The mastodon was found to have been manipulated by humans 130,000 years 

ago, which is significantly earlier than the Clovis First theory suggests. The discovery suggests 

that a significant part of human history may not be fully documented. The fact that people were 

living in the Americas before 14,100 years ago raises the question of how these people could 

travel across the ocean, which is speculated by this study. This research delivers a genetic study 

of the Amazonian Native Americans that found a DNA lineage between Amazonian Native 

Americans and the Aboriginal people from Australasia, which suggests that these groups shared 

a common ancestor. Again, this finding casts doubt on the widely held notion that the Americas 

were only inhabited by a single migration of people from Asia. Instead, it implies that the first 

humans to settle in the Americas may have arrived much earlier and in more than one migration 

wave at a time. This opens up a whole new world of possibilities. 

The wide-ranging, geographical approach utilized in this research offers significant 

insights into the particular research field at hand and paints a clearer picture of all the aspects 

that must be considered when looking at evidence from previous advanced civilizations. 
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Ultimately, this research piece emphasizes the significance of continuing an investigation 

into the peopling of the Americas, with the primary focus being on questioning previously 

accepted beliefs and considering the presence of highly advanced civilizations in the Amazon 

Basin with multiple waves of migration that were so far advanced that they were able to orientate 

their structures to specific astronomical events. Doing so will result in a more comprehensive 

understanding of the history of the Americas, which will, in turn, produce a clearer picture of the 

evolution of humanity as a whole. 

Furthermore, the widely held belief that the Amazon rainforest is a pristine wilderness 

that humans have never inhabited until 1000 years B.P. is highly scrutinized by the evidence that 

is discussed in this writing. According to a recent study by Levis and colleagues, people have 

lived in the Amazon for at least 10,000 years. During that time, they cultivated certain trees and 

domesticated them for human use. This discovery sheds light on ancient Amazonian’s 

knowledge and how the ancient Amazonians sustained such a large population despite the lack of 

modern agriculture. 

The fact that over 60,000 houses, palaces, fortresses, and elevated highways were found 

in the terrain of Guatemala, which is comparable to the Amazon, lends further credence to the 

theory that the Amazon may have been more densely populated and developed than was 

previously believed. However, due to the Amazon basin's enormous size, it is estimated to cover 

5.5 million square kilometers, a significant portion of the area has not yet been dissected. 

The findings of known and unknown geoglyphs in the Amazon Basin are one of the most 

intriguing discoveries discussed in this report. Laying the foundation for this essay, when Alceu 

Ranzi was flying over the Amazon in a research plane in 1977, he was the first person to spot the 

geoglyphs, which are massive earthworks that have been geometrically designed and span 



 93 

hundreds of meters aligned with solstices and equinoxes. The hypothesis that ancient 

Amazonians were not skilled in geometry, astronomy, or mathematics has been contested 

multiple times, as previously mentioned, but the finding of over 281 geoglyphs in the Brazilian 

state of Acre moat certainly discredits the previous beliefs due to the fact that they’re over 2000 

years old. The complexity of these earthworks implies that the ancient Amazonians may have 

possessed a piece of knowledge and expertise unheard of until now. 

The excavations at Severino Calazans, Fazenda Colorada, and Jaco Sá sites revealed 

geometrical and astronomical skills that were significantly more advanced than what was 

previously believed. The discovery of axes that were positioned in such a way that they aligned 

with the solstices provides evidence that highly coordinated groups of people lived in the 

Amazon. In addition, the site of Painel Do Pilao is home to a megalithic structure that features a 

perfect alignment with the sun for a period of two weeks before and after the winter solstice. The 

collection of megalithic structures known as Pedra Furada is frequently ignored in the scientific 

community because its findings contradict the ‘factual’ archaeological narrative. 

However, its age ranges from 48,000 to 36,000 years before the present, and it provides 

insight into the mysteries that continue to lurk beneath the rainforest canopy. These findings cast 

doubt on the accepted narrative of anatomically modern human history and imply that advanced 

civilizations existed in the Americas much earlier than was previously acknowledged. This 

research seeks to pave the way for a new interpretation that considers all of the possibilities, as 

the traditional, narrow view of history does a significant disservice to both the field of science 

and the community as a whole. 

In closing, this research sheds light on the peopling of the Americas and challenges 

previously accepted beliefs about the Amazon Basin’s history. The discovery of geoglyphs with 
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Earth-Sun relationships and the debunking of the Clovis First theory have sparked new questions 

about the origins of the first humans in the Americas and the possibility of highly advanced 

civilizations in the Amazon Basin. The evidence discussed in this writing suggests that the 

Amazon rainforest may have been more densely populated and developed than previously 

believed. The findings of known and unknown geoglyphs and the excavation of various sites 

reveal geometrical and astronomical skills that were significantly more advanced than what was 

previously believed. The research emphasizes the importance of considering all possibilities and 

continuing to investigate the peopling of the Americas, leading to a more comprehensive 

understanding of the history of the Americas and the evolution of humanity as a whole. 
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CHAPTER 7: Conclusion, Implications, and Recommendations 
 

This research paper has contributed significantly to the field of understanding the 

peopling of the Americas by delving into topics that have previously been overlooked. The 

findings of this study have challenged traditional beliefs and revealed that there may have been 

highly advanced civilizations in the Amazon Basin much earlier than previously acknowledged. 

One of the most significant contributions of this research is its emphasis on the significance of 

Earth-Sun relationships and how they were crucial to the construction of the geoglyphs found in 

the Brazilian state of Acre. While previous research has largely ignored the importance of 

astronomical knowledge, this study suggests that the ancient Amazonians possessed a level of 

knowledge and expertise that was previously unheard of. 

Furthermore, this research has highlighted the fact that there is still much to uncover in 

the Amazon Basin due to its vast size, making it a critical area for future studies and 

investigations. By questioning previously accepted beliefs and considering the presence of highly 

advanced civilizations in the Americas with multiple waves of migration, we can achieve a 

complete understanding of the history of the Americas, which will produce a clearer picture of 

the evolution of humanity as a whole. The traditional, narrow view of history does a significant 

disservice to both the field of science and the community as a whole. Thus, it is crucial to 

continue investigating the peopling of the Americas, emphasizing the significance of Earth-Sun 

relationships, and considering all possibilities, paving the way for a new interpretation of history 

that is more inclusive and accurate. 

This research paper has not only contributed to our understanding of the peopling of the 

Americas but has also emphasized the importance of considering all aspects of history to achieve 

a complete understanding of our past. Through future investigations, we can continue to uncover 
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new knowledge and insights that challenge traditional beliefs and contribute to our understanding 

of the evolution of humanity as a whole. 

The implications of this research are significant, as it challenges widely held beliefs and 

presents new perspectives on the peopling of the Americas. By considering the significance of 

Earth-Sun relationships and highly advanced civilizations, we can develop a more 

comprehensive and accurate understanding of human history. This research spotlights the need 

for further exploration and investigation in the Amazon Basin, where there is still much to 

uncover. 

In light of these findings, it is recommended that future research on the peopling of the 

Americas and Amazonian geoglyphs places greater emphasis on the role of astronomical 

knowledge and Earth-Sun relationships in the construction of geoglyphs and other ancient 

structures. This could involve interdisciplinary collaborations between archaeologists, 

astronomers, and other relevant experts to develop a more nuanced understanding of ancient 

civilizations and their knowledge systems. 

Moreover, this research stresses the need for greater inclusivity in historical narratives. 

Traditional, narrow views of history have excluded marginalized communities, and it is crucial 

that future research considers their contributions and perspectives. This could involve prioritizing 

the voices and perspectives of indigenous peoples in the Amazon Basin and other regions, who 

have been historically marginalized and excluded from mainstream narratives of human history. 

In conclusion, an examination of 53 out of 281 known sites performed for this research 

reveals new avenues for investigation and emphasizes the importance of interdisciplinary 

collaborations, inclusivity, and a willingness to question traditional beliefs. By doing so, we can 

achieve a more comprehensive and accurate understanding of the peopling of the Americas and 
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human history as a whole by understanding these conceivable, complex structural/geoglyphic 

alignments across pre-historic Amazonia that indicate a greater conception of Earth-Sun 

relationships, especially during the annual cycles of its marker days (e.g. Solstices, Equinoxes) – 

the very thrust of this research. 
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CHAPTER 9: Appendices 

 

Appendix A: Code scripts 

Figure 9.1: Script 1 shows the areas of deforestation and the likelihood of geoglyphs. This 

combination is critical when looking for undiscovered geoglyphs because a large portion of 

geoglyphs are discovered due to deforestation and the removal of the rainforest canopy. 
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Figure 9.2: Script 2 shows the edges of the topography and areas of abnormality. 
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Figure 9.3: Script 3 shows the elevation and areas of tree loss. This information is vital when 

considering the scale of the State of Acre, Brazil. 
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Appendix B: Site Map 

Figure 9.4: Map of all known Sites in the Amazon Basin with the study area, basin, and river 

system highlighted. 

 

 

 


