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Autobiography

I was born in the year 1968 in Sangrur, a beautiful city in the heart of Punjab, India,
known for its rich agricultural lands and vibrant culture. My family, belonging to
the upper middle class, had a well-respected place in the community. Growing up
in a traditional household meant that I was always surrounded by the values of
hard work, respect, and discipline, which shaped much of my early life. The
atmosphere at home was lively, with each family member contributing to the vibrant
dynamics, yet there was always a sense of structure and order. My parents, though
loving and supportive, had firm expectations for me. The importance of education
was ingrained in me from an early age, and they made sure I attended Adarsh High
Model School, one of the better educational institutions in the area. It was at this
school that I spent my most formative years — where the seeds of my interest and
thirst for knowledge were sown.

I was an average student, neither the star pupil nor someone who struggled. I always
found myself in the middle ground—efficient, diligent, and focused, but not
particularly remarkable in any academic sense. However, what set me apart was
my deep curiosity. I always had an insatiable thirst for knowledge, something that
transcended the confines of textbooks and exams. My natural inquisitiveness drove
me to ask questions, explore new ideas, and seek understanding far beyond the
conventional lessons of the classroom. I was not driven by the desire to be the best
or the top student, but by the sheer joy of learning and discovering new things.

One significant event in my lifetime occurred when I was in the 5th standard.
During a science class, my teacher, Mrs. Kumar, introduced us to two profound and
fascinating concepts: the fossil fuel theory and the formation of the Earth. She
described the fossil fuel theory in vivid detail, explaining how ancient marine
organisms, through the process of burial and geochemical alterations over millions
of years, evolved into the world’s oil reserves. According to this theory, when these
marine organisms died, they became buried by layers of sediment. Over time, heat
and pressure caused them to transform chemically, ultimately forming
hydrocarbons, which we now extract as petroleum. This theory, which linked



ancient biological matter to the creation of oil and gas, was a fundamental part of
what I learned that day.

In addition to the fossil fuel theory, Mrs. Kumar also presented us with the well-
known model of the Earth's formation. She explained that a piece of the Sun broke
off and cooled down, eventually turning into water and forming the seas and
oceans. This was the beginning of the Earth as we know it. As this material
continued to cool and solidify, the Earth developed its various layers, including the
crust, mantle, and core. This scientific model of Earth's formation, though widely
accepted, was equally fascinating and served as a backdrop for understanding not
only the planet’s origins but also how complex natural processes shaped it over
time. Both of these teachings, delivered with great clarity by my teacher, sparked a
deep curiosity in me, though it also left me with a sense of wondering whether
there was more to these stories that I had yet to uncover. How could delicate
biological matter withstand extreme circumstances and then grow into a substance
as chemically prevalent as crude oil? The more I contemplated it, the more
paradoxes I identified. If biomass were the only source of oil, how could petroleum
form in regions devoid of significant fossil beds? If oil is expected to need millions
of years for formation, why are some depleted reserves seemingly being refilled
over time? Could the Earth's continuous recycling of carbon via volcanic activity
result in the formation of hydrocarbons via a non-biological process? At the time, I
was unaware that these concepts would initiate a prolonged endeavor to challenge
one of the most deeply rooted scientific assumptions.

While my fellow classmates readily accepted the explanations given by our teacher, I
couldn’t help but feel a sense of unease. The theories seemed too neat, too
conclusive, leaving behind an uncomfortable sense of incompleteness. Questions
began to sprout in my mind, and they stayed with me long after the lesson had
ended. I found myself reflecting on these unanswered questions day and night. A
young thinker at the time, I was determined to solve the mysteries surrounding
Earth’s creation and the origins of fossil fuels.

As I entered my tenth standard, my interest grew even stronger. I began to develop
my own models, both for the formation of the Earth and the creation of fossil fuels.
These were not just idle thoughts; I believed in these ideas with a fierce conviction.
The theories I had created felt more plausible to me than the conventional ones, and
I wanted to share them with the world. At that point, I made the decision to write a
letter to NASA, detailing my new hypotheses about the Earth’s formation and the



origin of fossil fuels. I was eager to present my ideas to a respected institution,
hoping to receive feedback or perhaps even acknowledgment for my theories.

However, the response was not what I had anticipated. I did not receive the reward
or recognition I had hoped for, and the letter seemed to fade into the void.
Nevertheless, I wasn’t discouraged. Deep down, I remained confident that my ideas
were valuable. I believed that one day, perhaps not immediately but in the future,
my theories would gently ripple through the scientific community, sparking a
reconsideration of the widely accepted models. My journey as an aspiring scientist
had just begun, and while I may not have seen the immediate fruits of my labor, I
knew that the pursuit of truth would ultimately lead me somewhere meaningful.

After completing my matriculation in the late 1980s, I made a bold decision. I turned
to my mother and told her that I wanted to pursue geology and Earth sciences. The
idea of delving deep into the mysteries of the Earth, understanding its formation,
and exploring the origins of natural resources, especially fossil fuels, had always
captivated me. But to my surprise, my mother, hailing from a business-oriented
family, had a different vision for my future. She believed that literature was a
romantic pursuit but not as practical or financially secure as a business-oriented
field. She encouraged me to take up commerce, which, in her opinion, was much
more promising and pragmatic in the long run.

Faced with her expectations and the pressure of family norms, I reluctantly gave up
on my dream of studying Earth sciences and enrolled in the commerce curriculum
at Government Ranbir College in Sangrur. It was a sensible choice in her eyes, and I
was expected to excel in this field, which I did, but a part of me never let go of the
yearning to study geology.

Even while pursuing my studies in commerce, my passion for Earth sciences and
the various theories related to fossil fuels remained alive, quietly simmering in the
background. I couldn't let go of the ideas I had developed as a teenager, and my
desire about the Earth’s mysteries never waned. During my college years, I would
sneak away from my regular academic routines. On weekends or during breaks, I
would make my way to Punjabi University in Patiala, solely to visit their vast
library. There, I would lose myself in books on geology, paleontology, and anything
that could shed light on the formation of the Earth and the origins of its natural
resources.



This pursuit of knowledge continued to be an uncertain and secretive part of my life.
I spent much of my time balancing my academic responsibilities in commerce with
my passion for Earth sciences. While I worked hard to meet the expectations set by
my family, I was constantly aware that my true calling lay elsewhere, in a field that
seemed distant and unattainable at the time. Nonetheless, my fascination with
geology, with fossil fuels, and with the mysteries of the planet I lived on remained a
deep and undying interest, influencing my path in ways I had yet to understand.
Despite my academic pursuits in commerce, there was always something unsettling
about the globally accepted fossil fuel theory that stirred within me a deep sense of
disbelief. As I continued to read and explore, a constant tension brewed inside me.
The more I delved into the established model, the more I found myself questioning
it. I could not ignore the nagging "whys" that seemed to pop up with every
explanation offered by the theory. It was as if the answers provided for why fossil
fuels were formed didn’t fully align with what I was learning, especially when I
began to critically analyze the gaps and inconsistencies in the model.

The traditional theory proposed that fossil fuels originated from the remains of
ancient marine organisms, buried under layers of sediment, where they underwent
geochemical alterations over millions of years. This seemed plausible on the surface,
yet something in the logic didn’t sit right with me. I started asking myself questions
that I had never been taught to ask before —questions that most people around me
never dared to pose. Why was it that some geological environments seemed to
produce far more hydrocarbons than others? Why did certain oil fields appear to
defy the expected patterns of organic decay? Why were there anomalies that didn’t
quite fit into the neatly packaged story I had been taught.

The deeper I investigated, the more contradictions I uncovered. I realized that there
were numerous facets of this theory that lacked comprehensive explanations. How
did the complex chemistry of hydrocarbons come into existence? What about the so-
called "deep oils" that seemed to form far below the typical sedimentary
environments? These were the questions that I couldn't shake off, and they only
deepened my curiosity.

This was the moment when I knew I had to pursue these questions further. I wasn’t
content with the idea that this was just the way things were, simply because it had
been established as the truth for so long. The more I examined, the more I felt an
internal urge to explore alternative explanations and uncover the true origins of
fossil fuels. This unease, this growing sense that the fossil fuel concept was



incomplete, fueled my thirst for knowledge. I knew I had to seek answers beyond
the conventional understanding.

So, the questions continued to multiply in my mind. I remained curious, determined
to dig deeper into the foundations of the theory. I knew that in order to challenge
these established ideas, I would have to understand them thoroughly, dismantling
the long-held assumptions, and possibly uncovering a new perspective on the
origins of the earth’s most crucial resources.

By the late 1989, after completing my commerce stream, I found myself in Delhi,
preparing for entrance tests to pursue a Master’s in Business Administration. Yet,
even though my academic focus had shifted to business studies, my passion for
unraveling the mysteries of the Earth never waned. The deep eagerness I had
nurtured since my early school days about the origins of fossil fuels and the creation
of the Earth remained a driving force in my life. While the world around me was
consumed with financial strategies and corporate management, my thoughts often
drifted back to the questions and doubts that lingered regarding the fossil fuel
theory.

Whenever I had a free moment, I sought opportunities to discuss these theories
with professors and scholars in Delhi. My conversations typically centered on the
fossil fuel theory —its validity, its widespread acceptance, and whether anyone had
truly questioned the foundations of this theory. I was often met with polite nods and
acknowledgment of the theory's scientific correctness, but no one seemed willing to
entertain the doubts I had. To most, it appeared as though the issue had been settled
long ago. Fossil fuels were derived from ancient marine life, they said, and that was
the widely accepted truth.

Despite the reassuring answers I received, something in me resisted accepting the
status quo. I was convinced that there was more to the story, more that had yet to be
discovered or understood. I couldn’t shake the feeling that I was missing a piece of
the puzzle —an essential part of the explanation that had yet to be uncovered. This
feeling of unease grew stronger the more I heard the same explanations repeated,
without any deeper reflection or questioning,.

It was as though I had stumbled upon a world where few dared to challenge
established ideas. The scientific community, to my dismay, was less open to
alternative explanations than I had hoped. The mainstream acceptance of this



theory left little room for dissent, and the more I questioned it, the more I felt like
an outsider.

Despite these challenges, I couldn’t ignore the persistent urge that something was
missing. It was as if I had been given a glimpse of a deeper truth, one that had yet to
be uncovered. And so, I carried this sense of incompleteness with me, knowing that
I couldn’t simply let go of my search for answers. Even amidst the demands of
preparing for my MBA entrance exams, I continued to seek knowledge, to question,
and to explore—hoping that one day I would find the missing piece that could
explain the true origin of fossil fuels.

During my time in Delhi, amidst the hustle and bustle of preparing for my MBA
entrance exams, I stumbled upon a collection of papers and books that piqued my
interest and set me on a path of discovery I hadn’t anticipated. These works
presented an alternative perspective, one that radically differed from the widely
accepted fossil fuel theory. I had spent so much time contemplating the established
narrative—the one that tied petroleum and natural gas to the remains of ancient
marine life—that I hadn't truly considered any other explanations. But these
newfound papers introduced me to an entirely different view: the abiotic theory of
hydrocarbon formation.

The first part of the article I encountered was dedicated to a thorough discussion of
this abiotic source of hydrocarbons. The theory proposed that Earth's interior is, in
fact, a massive methane production facility. Rather than hydrocarbons originating
from the remains of ancient plants and animals, the idea was that Earth’s mantle
itself was the source, synthesizing simple hydrocarbons through geological
processes. These hydrocarbons were not the product of biological activity, but rather
the result of chemical reactions occurring deep within the Earth.

According to this theory, simple hydrocarbons, primarily methane, are created in
the Earth's interior under high-pressure and high-temperature conditions. From
there, they travel upwards through the mantle along migration pathways, much like
a fluid seeking an escape route. As these hydrocarbons make their way through the
Earth; they may evolve into more complex molecules. These compounds could then
become trapped in natural reservoirs, such as underground formations or rock
layers, where they might accumulate over time.

What truly struck me about this theory was its bold assertion that discoverable
petroleum resources are not necessarily linked to the biotic remains of ancient



organisms, as the traditional fossil fuel theory suggested. In fact, petroleum
resources, according to the abiotic theory, may not even be associated with biota
source rocks or other sedimentary rock types at all. This idea presented a significant
departure from everything I had been taught, and it challenged the very
foundations of conventional geochemistry.

The more I read, the more I became intrigued by the possibility that hydrocarbons
might have a much more complex and geological origin than I had ever imagined. If
hydrocarbons could form abiotically —deep within the Earth’s mantle—then the
narrative I had accepted for so many years about their biological origin was, at the
very least, incomplete. This realization sparked a flood of new questions in my
mind, and I began to wonder if I had been too quick to accept the theory without
questioning its underlying assumptions.

This new perspective on hydrocarbon formation opened up an entirely new realm
of thought for me. I began to wonder: Could the Earth’s interior be a far more active
and dynamic system than we had ever realized? Could the processes that generate
hydrocarbons be far more complex, involving the interaction of geological forces
and chemical reactions in ways we had never fully understood? The more I thought
about it, the more I realized that the debate between biotic and abiotic theories was
far from settled. There were gaps in both sides of the argument, and each
perspective offered its own strengths and weaknesses.

As I delved deeper into the abiotic theory, I found that the scientific community
was divided on the issue. While this theory was still the dominant explanation, there
was a growing body of research that pointed to the possibility of abiotic
hydrocarbons. Scientists who supported the abiotic theory suggested that the Earth
had the potential to generate vast amounts of methane and other hydrocarbons
without the need for biological matter. Some even argued that petroleum
deposits might be formed much deeper within the Earth than previously thought,
far beyond the reach of any surface-level organisms.

This new perspective on the origin of hydrocarbons forced me to reassess everything
I had learned about petroleum. It challenged the conventional wisdom that
hydrocarbons were simply the result of ancient organic matter being buried,
compressed, and heated over millions of years. Instead, it suggested that the Earth’s
interior, with its immense pressure and heat, could be producing hydrocarbons as
part of a natural, ongoing geological process.



As 1 absorbed this information, I realized that the debate between the two theories —
the biotic and the abiotic—was not just an academic exercise. It had real-world
implications for how we understood the Earth’s resources and how we might one
day tap into those resources in a more sustainable way. If hydrocarbons could be
produced abiotically, it might mean that the Earth’s petroleum reserves were far
more extensive and renewable than we had previously believed. This insight could
revolutionize the way we thought about energy production and consumption, and
it could have profound implications for the future of the global energy market.

In the years that followed, I continued to explore the possibilities offered by the
abiotic theory. I sought out more papers, attended conferences, and engaged with
researchers who were working to develop a more comprehensive understanding of
how hydrocarbons might form. Although the mainstream scientific community
remained skeptical of the abiotic theory, I became increasingly convinced that it was
an idea worth exploring further. The potential for a more complete understanding
of hydrocarbon formation was too great to ignore, and I was determined to
contribute to the growing body of research that was challenging the status quo.

I was truly stunned when I first encountered the materials introducing the abiotic
theory of hydrocarbon formation. There was something about the way these ideas
were presented that resonated with me on a deeply intellectual level. It was as if I
had stumbled upon a treasure trove of scientific reasoning, a realm where logic and
evidence intertwined to challenge conventional thinking. In that moment, I felt a
sense of clarity and understanding that I had not experienced before. I realized
that what I had been taught about fossil fuels and their origins was only one side of
the coin —and perhaps not even the most accurate one.

It was during this phase of intellectual awakening that I began to feel a boost of
morale. For years, I had quietly questioned the fossil fuel theory, often feeling
isolated in my doubts. The mainstream explanation of hydrocarbons being the result
of ancient marine life seemed too simplistic, and the more I thought about it, the less
I was convinced. But now, as I dived deeper into the world of scientific research, I
discovered that I was not alone in my skepticism. There were other scholars, other
brilliant minds, who were also questioning the established narrative and proposing
alternative hypotheses. I found comfort in knowing that I was not the only one who
felt that something was missing in the accepted theories. This was the beginning of
a broader intellectual journey —one that would challenge the foundations of



geochemistry and force me to reconsider everything I thought I knew about Earth's

resources.

One of the most significant breakthroughs in my search for knowledge came when I
encountered the works of Dr. Thomas Gold, a renowned advocate for the abiotic
theory. Gold's work, particularly his pioneering book on the subject, became a key
source of inspiration for me. When I first laid my hands on his book, I was struck by
the depth of his analysis and the clarity of his arguments. Over the course of the
next few weeks, I read the book multiple times, often going back and rereading
sections to ensure I fully understood the nuances of his ideas. Each time I read it, I
found myself critically analyzing every point, every subpoint, and trying to
reconcile Gold's theory with the knowledge I had gained over the years.

Gold's central argument —that oil and gas originate from the Earth's mantle rather
than from ancient organisms —was one that made perfect sense to me. It was a bold
assertion, one that challenged the deeply ingrained beliefs about petroleum's
origins. But what I found particularly compelling about Gold's theory was not just
the assertion itself, but the logical and systematic way in which he presented his
case. His arguments were well-reasoned, thoroughly researched, and rooted in a
deep understanding of geology, chemistry, and physics. It was clear that he had
spent years developing his ideas, and he had the intellectual rigor to back them up.

Gold's approach was not merely speculative; it was based on a careful analysis of
the Earth's geological processes and the chemical reactions that take place deep
within the Earth's mantle. He argued that hydrocarbons could be formed
abiotically, through natural geological processes that did not require the
involvement of organic matter. According to Gold, the Earth's mantle was a vast,
dynamic system that was capable of producing methane and other hydrocarbons
under high- pressure, high-temperature conditions. These hydrocarbons could then
migrate upwards through the mantle, eventually accumulating in underground
reservoirs. This theory offered a radical departure from the conventional wisdom,
which held that hydrocarbons were primarily the result of the decay of ancient
plants and animals buried over millions of years.

I found myself deeply appreciative of Gold's concrete assertions and his unwavering
commitment to challenging the fossil fuel theory. His reasoning was not only logical
but also backed by scientific evidence and observation. He systematically debunked
the biotic origin of petroleum, presenting a compelling case for the abiotic



hypothesis. What impressed me most was his ability to provide a comprehensive
rebuttal to the fossil fuel theory, addressing the gaps and inconsistencies that had
long bothered me. His arguments were not based on speculation or conjecture, but
on well-founded scientific principles and research. Gold's work was a breath of
fresh air in a field that, at times, seemed stagnant and resistant to change.

As 1 continued to study Gold's work, I began to see this theory of fossil fuel in a new
light. I could no longer accept the notion that hydrocarbons were solely the product
of ancient life. Gold's ideas gave me a new framework through which to understand
the formation of oil and gas, one that was rooted in the Earth's geological processes
rather than in the decay of organic matter. The more I delved into the abiotic theory,
the more convinced I became that it was a plausible explanation for the origins of
hydrocarbons, and that it deserved greater attention from the scientific community.

In many ways, Dr. Gold's work was a turning point in my intellectual journey. It
provided me with the tools to critically assess this theory and to consider alternative
explanations for the formation of hydrocarbons. I felt that I was on the verge of
something groundbreaking, something that could challenge the long-held
assumptions of the scientific community. And as I continued my research and
exploration, I became increasingly determined to share these ideas with others, to
contribute to the ongoing debate, and to push the boundaries of scientific
knowledge.

Ultimately, my admiration for Dr. Thomas Gold’s work was not just about agreeing
with his theory —it was about recognizing the value of scientific inquiry and the
importance of questioning established beliefs. Gold’s work reminded me that
science is not about accepting things at face value, but about rigorously testing
ideas, examining evidence, and being willing to challenge even the most entrenched
theories. It was this mindset that I hoped to bring to my own work as I continued to
explore the mysteries of the Earth and the formation of hydrocarbons.

These readings further strengthened my belief that the traditional theory of fossil
fuel was flawed, and they ignited an even more intense pursuit of answers. I began
to approach my search for knowledge with a renewed sense of determination. I no
longer viewed this as a mere intellectual curiosity, but as a mission —an opportunity
to challenge the status quo and change the way the world understood science. It
became clear to me acquisitioning the established norms was not only the right path
forward but also the only path that could lead to real progress.



What struck me most during my research was the stark contrast between the two
dominant theories surrounding the origin of petroleum: the biogenic theory and the
abiotic theory. These two stances were fundamentally opposed, each presenting an
entirely different explanation for the formation of hydrocarbons. On one side of the
debate stood the biogenic theory, which argued that hydrocarbons originated from
the remains of ancient plants and animals. According to this theory, biomass—
organic material from living organisms—was the primary source of the
hydrocarbons that eventually formed oil and gas reserves. This explanation was
widely accepted by the scientific community for many years, and it remained the
cornerstone of the fossil fuel industry’s understanding of petroleum formation.

On the other side of the debate stood the abiotic theory, which held that
hydrocarbons were formed through geological processes deep within the Earth,
without the involvement of any biological material. According to proponents of this
theory, petroleum was a product of the Earth’s mantle, where high pressure and
temperature conditions could produce methane and other hydrocarbons.

This theory was met with resistance from the majority of the scientific community,
but it offered a compelling alternative to the biogenic view and posed serious
questions about the origins of petroleum. As I delved deeper into both theories, I
was struck by the intensity and passion with which each camp defended its stance.

However, what troubled me was the nature of the debate itself. Both sides seemed
to be more focused on attacking the validity of the other’s theory rather than further
developing their own. I noticed a troubling pattern in the scientific discourse:
adherents of each theory were often more concerned with discrediting the opposing
view than with advancing their own arguments. This focus on rivalry and criticism
led to a deadlock in the scientific community, with no clear resolution to the debate. It
appeared that the real issue was not so much the lack of evidence or data but the
unwillingness of each side to engage in constructive dialogue and open-minded
inquiry.

This unproductive rivalry between the two camps was a major factor that kept the
mystery of petroleum’s origins unsolved. Instead of collaborating and building
upon each other’s ideas, scientists seemed to be entrenched in their positions,
creating an environment where progress was slow and new theories were often
dismissed out of hand. I found this frustrating, as it seemed that the real goal of



science —seeking the truth—was being overshadowed by egos and entrenched
beliefs.

As I continued my research, I began to feel a growing sense of urgency. It became
clear to me that the debate over the origin of petroleum was not just an
academic exercise; it had real-world implications. Understanding the true origins
of hydrocarbons could have profound consequences for industries such as oil
exploration, energy production, and environmental conservation. The implications
of these theories were far-reaching, and the stakes were high. Yet, despite the
importance of the issue, the scientific community seemed to be stuck in a cycle of
bickering and stagnation.

This realization only deepened my resolve to continue questioning the traditional
theories and to explore new possibilities. I knew that the answers were out there,
waiting to be uncovered. But in order to find them, I would have to challenge the
established beliefs, think critically about the evidence, and push the boundaries of
conventional science. This process of inquiry would require me to question
everything I had been taught and to look at the issue from a new perspective, free
from the constraints of the old paradigms.

What was most frustrating, however, was that the scientific community’s fixation
on rivalry and opposition seemed to be holding back progress. Instead of working
together to solve this puzzle, the two camps were more focused on defending their
positions and undermining each other’s theories. This lack of collaboration and
open-mindedness was preventing the field from moving forward, and it left me
wondering how many other scientific mysteries remained unsolved for similar

reasomns.

Despite these challenges, I remained committed to my search for answers. The
conflict between the biogenic and abiotic theories had only intensified my curiosity,
and I knew that the only way to move forward was to continue asking difficult
questions and seeking new explanations. It was clear that the debate over the origin
of petroleum was far from over, and I felt that I had a role to play in pushing the
conversation forward. The journey to uncover the truth about petroleum’s origins
was far from easy, but I was determined to continue pursuing it, driven by the
belief that science, at its core, is about seeking the truth —no matter where it leads.

At this juncture, life took a significant turn as urgent family matters required my
immediate attention. My father, who had always been my pillar of support, asked



me to join him in Punjab to take charge of our family business. Despite my
passion for scientific inquiry and my desire to continue my academic pursuits, I
realized that family obligations were paramount. This was a turning point where I
had to put my research on hold and step into the role that was expected of me. The
transition from a scholar to a business manager was not easy, but it was a
responsibility I could not ignore.

Though I had to abandon my academic career for the time being, I never truly let go of
my enthusiasm or the questions that had been occupying my mind. The theories
surrounding fossil fuel origins and the mysteries of the Earth still lingered in my
thoughts, but I had to prioritize my family and the business at hand. This shift in
focus, though difficult, brought with it a new set of challenges and learning
experiences. It was a reminder that life often requires us to adapt to circumstances
beyond our control, and sometimes our dreams must take a backseat to other
responsibilities.

As the 1990s came to a close, I found myself at another crossroads in my life. I got
married in 1995 and started a family, which added new layers of responsibility and
joy. Yet, even amidst the demands of family life, my passion for the Earth sciences
and the questions that had begun to consume my thoughts never fully faded. The
pursuit of knowledge was a part of who I was, and while family life and business
took precedence, I continued to hold onto the hope that one day I would return to
my research.

During this period, I was given the opportunity to take on a new venture. I was
appointed to oversee the commencement of a steel business in Mandi Gobindgarh, a
small industrial city in Punjab that was known as the "Steel City." This was a fresh
challenge, one that would require me to dive into the intricacies of manufacturing,
supply chains, and industrial management. While this new venture was exciting
and promised growth, it also required a great deal of my attention and energy.
Mandi Gobindgarh, with its bustling steel factories and industrial atmosphere,
became the backdrop for this new chapter of my life. The steel industry was
thriving, and the work was demanding, but I found it fulfilling in its own way.
However, even as I managed this business and navigated the complexities of
industrial growth, the questions about the Earth and its mysteries still lingered in
my mind. I had left my academic pursuits behind, but my thirst for knowledge
remained undiminished.



The years in Mandi Gobindgarh were both challenging and rewarding. The
demands of the business world, combined with the responsibilities of family life,
kept me occupied. Yet, in the quiet moments, I would still think back to the theories
I had once studied so passionately. The mysteries of petroleum, the formation of the
Earth, and the origins of hydrocarbons were far from forgotten. They were simply
placed on hold, waiting for the day when I could return to them with the same
intensity and interest that had driven me in my youth.

Looking back, it is clear that the 1990s were a period of transition and growth for
me. While the academic path I had once envisioned for myself was put on hold, I
learned valuable lessons in business, family life, and perseverance. But deep down,
I always knew that my journey into the world of Earth sciences was far from over.
One day, I hoped to return to it, to continue the quest for answers that had been
sparked so many years ago in my 5th standard science class.

In summary, the last decade of the century was a time of significant change. I
moved from the academic world to the business world, where family obligations
and new ventures took center stage. They lay dormant, waiting for the day when I
could return to them with renewed focus and energy. Life had its own plans for me,
but I remained steadfast in my belief that my true path lay in the pursuit of
knowledge and the answers to the Earth’s greatest mysteries.

The turn of the century marked a monumental shift in my life with the advent of the
Internet. As the world began to embrace this new technology, I found myself in
Mandi Gobindgarh, where the digital revolution was just beginning to take root. I
was fortunate enough to land one of the very first leased Internet lines in the city,
which, at the time, was an extraordinary privilege. The concept of a connected world
was still novel, and having access to the Internet in a small industrial city like
Mandi Gobindgarh felt like opening a door to an entirely new realm.

For the first time, I had the ability to communicate with scientists, researchers, and
experts from all over the globe without the constraints of geographical boundaries.
This newfound access to information and collaboration was nothing short of
transformative. I could now engage with people in the scientific community from
different countries, exchanging ideas and knowledge without being limited by
location. The ability to interact with experts from diverse fields expanded my
horizons and gave me a sense of belonging to a larger global network of thinkers
and innovators. The Internet quickly became my gateway to unlimited knowledge,



particularly in the realm of science. It was no longer necessary to rely solely on
physical libraries or the occasional conference to stay updated on the latest research.
With just a few clicks, I could access an ocean of articles, papers, and discussions
on the topics I was most passionate about, especially the origin of
hydrocarbons. 1 spent countless hours online, reading research papers, joining
online forums, and participating in discussions that deepened my understanding
of the theories surrounding the formation of petroleum and natural gas.

In my quest for knowledge, I subscribed to several international blogs and forums
dedicated to scientific research. These platforms provided me with a unique
opportunity to interact with experts and peers, share my thoughts, and challenge
prevailing theories. One of the most significant steps I took was joining the
American Association of Petroleum Geologists (AAPG), one of the most prestigious
organizations in the field of petroleum geology. By becoming a part of this
community, I was able to engage with some of the leading minds in the industry and
gain access to a wealth of information that further fueled my passion and desire to
explore the true origins of hydrocarbons. Being a part of these online communities
allowed me to not only share my ideas but also to critically assess the ideas of
others. It was a space where I could debate, discuss, and refine my thoughts in
collaboration with professionals who were equally passionate about the subject
matter. These interactions were invaluable in helping me navigate the complexities
of the fossil fuel and abiotic theories, and they provided me with fresh perspectives
that I could not have obtained in isolation.

As my involvement in these online platforms grew, I found that I was able to
challenge established theories and propose new ideas that I had developed over the
years. I felt more confident in my understanding of the subject and began to
formulate my own hypotheses, drawing from the knowledge I had gained from
both the biogenic and abiotic theories.

The online world provided me with the tools to engage in meaningful discussions, to
test my ideas against the arguments of others, and to expand my knowledge base. It
was an intellectual playground where I could immerse myself in the latest research
and contribute my thoughts to ongoing debates in the scientific community. The
exposure to a global network of thinkers also encouraged me to think critically
about the information I encountered and to consider alternative viewpoints.



The more I immersed myself in this digital world, the more I realized that the
Internet had become an indispensable tool in my intellectual journey. It had allowed
me to connect with like-minded individuals, explore new theories, and push the
boundaries of my own understanding. The wealth of resources available online,
combined with the ability to engage in real-time discussions with experts, had
significantly enhanced my research and broadened my perspective on the mysteries
of the Earth and the origins of hydrocarbons.

In essence, the Internet became a pivotal force in shaping my scientific pursuits. It
provided me with access to a vast array of information, facilitated collaborations
with global experts, and empowered me to challenge existing paradigms. The
ability to engage with the scientific community in this way was something I had
never imagined possible in my earlier years, and it reignited my passion for
exploration and discovery. The Internet was not just a tool for convenience; it was a
catalyst for intellectual growth, allowing me to continue my quest for answers in the
field of Earth sciences.

As time passed, despite the demands of my professional and personal life, the spark
of eagerness that had been ignited in me by the Internet never dimmed. In fact, it
only grew stronger, urging me to once again delve into the mysteries of the Earth’s
oil deposits. This newfound resource allowed me to approach my passion for
scientific inquiry from a fresh angle, blending my role as a businessman with my
identity as an independent researcher. The Internet, in essence, became my bridge,
enabling me to preserve and even amplify my dream of making an active
contribution to the fascinating field of Earth sciences, particularly in the domain of
petroleum and hydrocarbons.

The power of the Internet was not just limited to access to scientific information, but
also the freedom it provided to engage with and challenge existing theories. It was
no longer enough to passively consume information; the Internet gave me the
platform to actively participate in global discussions, voice my opinions, and
present alternative viewpoints. I was no longer confined to the limitations of
traditional academic settings or the boundaries of my local community. I could
engage with a broader network of thinkers, researchers, and experts from around
the world.

Among the many forums I joined, the American Association of Petroleum
Geologists (AAPG) blog became the most significant platform for me. It was here



that I truly found my voice. The AAPG blog was a thriving hub for individuals from
diverse backgrounds—petroleum geochemists, engineers, drillers, and academics
from some of the world’s most reputable universities. The discussions on this forum
were rich, complex, and often contentious, as professionals in the field engaged
with each other on a variety of issues related to petroleum and energy.

My involvement in the AAPG blog soon became more than just a passive exchange
of ideas. It evolved into one of the most intense, prolonged, and meaningful debates
I had ever participated in. I found myself at the center of a spirited discussion that
challenged some of the most deeply entrenched beliefs about the origins of
petroleum reserves. On one side of the debate was me, an individual who, despite
lacking the formal credentials of some of the experts involved, was steadfast in my
conviction that the traditional theories of fossil fuel formation were incomplete and
potentially flawed. I was driven by the belief that a new approach to understanding
oil reserves could change the scientific landscape, and I was determined to see my
ideas gain traction.

On the other side were individuals with years of expertise in petroleum
geochemistry, engineering, drilling, and academia. These were people who had
dedicated their lives to studying petroleum deposits and had made significant
contributions to the field. Naturally, they held a great deal of respect for the
conventional wisdom surrounding the origin of oil, and they were not easily swayed
by new, unconventional ideas. The debate was fierce, but it was also a learning
experience that challenged me to refine my arguments, back up my ideas with
evidence, and engage with the intellectual giants of the field.

The core question of our debate was deceptively simple: where do the Earth's
petroleum reserves truly come from? The widely accepted biogenic theory posited
that oil and gas were formed from the remains of ancient organic matter, primarily
marine organisms, which were subjected to heat and pressure over millions of
years. This theory had dominated the scientific community for decades and was
considered the foundation of petroleum geology. However, my contention was that
this model was incomplete and that alternative explanations, such as the abiotic
theory, warranted serious consideration.

As I debated these ideas on the AAPG blog, I began to see the complexity and depth
of the issue. The arguments put forth by my opponents were well-supported by
years of research and practical experience. They presented evidence from drilling



operations, geochemical studies, and oil field exploration that reinforced the
biogenic model. In contrast, my arguments for the abiotic theory were based on a
combination of scientific reasoning, theoretical models, and an increasing body of
research that suggested hydrocarbons could have a non-biological origin.

Despite the formidable opposition, I was resolute in my belief that the conventional
wisdom needed to be questioned. The heated exchanges on the blog only fueled my
determination to continue advocating for my perspective. I understood that I was
challenging long-standing ideas and that it would not be easy to convince others to
embrace a new theory. But the Internet, for all its vastness and complexity, had
given me the opportunity to present my views and to engage with experts who
could help refine and improve my understanding.

Throughout this debate, I learned that scientific progress often comes from the
willingness to challenge the status quo, to question long-held beliefs, and to
remain open to new ideas. I also realized that the scientific community thrives on
the exchange of ideas, even if those ideas are controversial or unconventional. The
AAPG blog became not just a forum for debate, but a space for intellectual growth,
where I could test my theories, learn from others, and refine my understanding of
one of the most important questions in Earth science: the origin of petroleum

reserves.

The experience taught me valuable lessons about the nature of scientific inquiry. It
showed me that science is not a static body of knowledge, but a dynamic field that
constantly evolves as new evidence and ideas emerge. The debates on the AAPG
blog reminded me that progress in science often comes from those willing to
question established norms and to propose new, innovative solutions to complex
problems. It also reinforced my belief that the pursuit of knowledge is not just a
personal endeavor, but a collaborative effort that requires dialogue, open-
mindedness, and a willingness to engage with different perspectives.

Looking back on that time, I realize that the debates and discussions I had on the
AAPG blog were some of the most intellectually stimulating experiences of my life.
They not only helped shape my understanding of the petroleum industry but also
deepened my passion for scientific inquiry. The Internet had opened up a world of
possibilities, allowing me to connect with experts, challenge existing theories, and
contribute to the ongoing search for answers about the origins of Earth’s petroleum
reserves.



As the debate unfolded, I continued to refine and present my argument that abiotic
hydrocarbons, not biomass, were the primary source of petroleum. I suggested that
these hydrocarbons, which were products of chemical synthesis occurring at great
depths in the Earth’s crust, should not be dismissed but instead be considered the
principal components of petroleum. My hypothesis was that these abiotic
hydrocarbons had always been present on the surface of the Earth, much like the
hydrocarbon lakes found on Saturn’s moon Titan. Over millions of years, geological
processes allowed these compounds to mix with organic matter, forming the
sedimentary source rocks that are now recognized as the world’s petroleum
reservoirs.

I proposed that this mechanism could explain many of the anomalies that have
perplexed scientists studying petroleum origins. These included the presence of
hydrocarbons in areas where organic material was scarce or absent, and the
presence of oil deposits at depths that seemed incompatible with the theory of
biomass origin. I argued that the idea of hydrocarbons being synthesized in the
Earth’s interior, independent of biological processes, could explain these
observations more convincingly than the biogenic theory alone.

On the other side of the debate, proponents of the biogenic theory remained steadfast.
The majority of professionals, academics, and experts who participated in the
discussion leaned heavily in favor of the idea that biomass was the primary and
exclusive source of petroleum. They cited extensive research and geological
evidence that supported the idea of oil and gas being formed from the remains of
ancient marine organisms, plant matter, and other biological sources. Their
arguments were bolstered by the well-established principles of sedimentary
geology and the fact that many of the world’s largest oil fields are found in regions
where organic material was abundant.

As the debate continued, it became clear that the clash between the two theories
was more than just a simple academic disagreement; it was a battle for the future
direction of petroleum research. On both sides, contributors brought forth
substantial scientific evidence to support their positions. But rather than leading to
consensus, the exchange of ideas seemed to deepen the divide. On one hand, there
was a camp that was resolutely committed to the biogenic theory, unwilling to
consider alternative explanations. On the other, there were those like me who were
determined to challenge the status quo and push for a re-evaluation of long-held
assumptions about the origin of petroleum. The conversation evolved from a cordial



exchange of ideas into a more heated and contentious debate, with some
contributors passionately defending their positions and others attempting to
discredit opposing views. As tensions mounted, the blog became a battleground for
scientific ideas, attracting attention from a wide range of researchers, professionals,
and enthusiasts from across the globe. The debate grew so intense that it eventually
generated nearly 3,500 comments, making it the longest and most followed
discussion in the history of the forum.

The ongoing debate had a significant impact on the community of scientists and
industry professionals who participated in it. It spurred new research and
inquiries into the nature of petroleum formation. Researchers began to revisit old
data, consider alternative explanations, and explore new methods of studying
hydrocarbon formation. The debate also raised awareness of the complexity of the
issue, encouraging a more open-minded approach to understanding the origins of
petroleum.

In the end, the two theories —biogenic and abiotic —remained in contention. While I
continued to advocate for the abiotic theory, I also recognized that the issue was far
from settled. The exchange of ideas had highlighted the need for further
investigation and exploration. It had also underscored the importance of scientific
debate and the willingness to challenge established norms in the pursuit of
knowledge. Through this experience, I realized that the scientific process was not
just about proving one theory right and the other wrong, but about pushing the
boundaries of our understanding and constantly refining our theories in light of

new evidence.

By the end of the debate, I had not only gained a deeper understanding of the
complexities of petroleum formation but had also contributed to a broader, global
conversation about the future of energy research. The discussions on the AAPG blog,
though intense and at times contentious, had been invaluable in fostering a greater
appreciation for the diversity of ideas and perspectives within the scientific
community.

The abrupt closure of the blog debate was disheartening for me and many others
who had invested significant time and energy into the discussion. Just as important
points were being addressed and complex aspects of the petroleum formation
question were being explored, all threads were shut down and all comments
removed by the administrator. The discussion that had evolved over several years,



generating nearly 3,500 comments and attracting a global audience, was abruptly
erased without any resolution or closure.

This decision, though disappointing, did not diminish the significance of the
conversations and insights that had been shared. The discussions had allowed me to
expand my understanding of the issues surrounding the origin of petroleum and
helped solidify my belief that the abiotic theory, combined with aspects of the
biogenic theory, offered a more nuanced explanation of hydrocarbon formation. I
still believe that petroleum's origins may lie somewhere between the two dominant
theories, and that this hybrid approach could offer a more comprehensive
understanding of the process.

Despite the premature end to the debate, I considered it a privilege to have been part
of such a rich and intense intellectual exchange. The questions raised and the
challenges posed were not just academic—they were fundamental to our
understanding of Earth's geological processes and the future of energy production.
Though the debate never reached a conclusion, the engagement with other scientists
and experts was invaluable in shaping my perspectives on the subject.

One of the most meaningful connections I made during this time was with Professor
Anil Propkari, a prominent advocate for the abiotic origin of hydrocarbons. Our
shared interest in this alternative theory led to a fruitful exchange of ideas. I reached
out to him personally, and we had several engaging discussions about the
complexities of hydrocarbon generation and the various mechanisms through which
petroleum could be formed. Professor Propkari's expertise and insights helped
deepen my understanding of the abiotic theory and further reinforced my belief in
its potential to challenge conventional thinking about petroleum formation.

Although the closure of the blog felt like a missed opportunity to bring the debate
to a formal conclusion, it did not dampen my enthusiasm for the subject. The
questions surrounding the origins of petroleum remain unanswered to this day, and
the scientific community continues to grapple with these complex and unresolved
issues. However, my experience in engaging with other researchers, debating the
merits of various theories, and refining my own ideas was a valuable learning
journey. It taught me that scientific progress is not always about definitive answers,
but about asking the right questions, challenging established views, and being open
to new possibilities.



Professor Propkari was particularly intrigued by the idea that serpentinization, a
process in which methane gas is converted into complex hydrocarbons, played a
key role in the formation of petroleum. While I agreed with this concept, I
suggested a more balanced approach that incorporated multiple factors into the
equation. I proposed that simple hydrocarbons generated from the Earth's mantle
could escape into the atmosphere. There, under the catalytic effect of ultraviolet
rays, these hydrocarbons could undergo further transformations into more
complex hydrocarbons. These compounds, once precipitated back to the Earth's
surface, would then interact with organic matter, gradually mixing with biomass
and forming the characteristic patterns of petroleum found in sedimentary rocks.
Over time, this interaction between abiotic hydrocarbons and biomass would result
in a blend of both organic and organic matter from abiotic sources, giving rise to the
concept of abiotic hydrocarbons.

Professor Propkari appreciated certain aspects of my model but did not fully
embrace it. Nevertheless, we discussed the possibility of collaborating on a paper
that would explore the idea of the abiotic origin of hydrocarbons from a combined
perspective. The goal was to improve and refine the concepts we had developed
together. Unfortunately, despite our efforts, the paper was not accepted for
publication in the journal to which we submitted it. This setback was a valuable
learning experience, as it illuminated the challenges involved in advancing
unorthodox scientific theories and the difficulties of gaining acceptance for ideas
that challenge established views.

However, this experience did not deter me from continuing my research. In 2015, I
decided to take a different approach and write a paper that would present my
theory more clearly and accessibly. This time, I intentionally avoided using
technical jargon, ensuring that my ideas could be easily understood by intelligent
laypeople as well as specialists. I wrote in a way that anyone with an interest in the
topic could follow the logical progression of my thoughts.

In the paper, I reiterated my belief that while the expulsion of hydrocarbons from
sedimentary source rocks was a scientifically sound concept, it was unlikely that
biomass alone was the primary source of petroleum. Instead, I proposed that pre-
formed abiotic hydrocarbons were the dominant source of petroleum. I also argued
that the presence of biomarkers and preserved fossils in sedimentary rocks had
misled scientists into assuming that petroleum was solely a product of biological
processes. These markers, while valuable for understanding the geological history



of petroleum, may have contributed to the misconception that biomass was the
main contributor to the formation of hydrocarbons.

Writing this paper marked a significant step in my intellectual journey. By
presenting my theory in a clear and non-technical way, I hoped to spark new
conversations and encourage further exploration into the origins of petroleum.
Although I knew that my theory was not yet widely accepted, I believed that it
offered a more comprehensive and nuanced explanation than the traditional
biogenic model. Ultimately, I hoped that my work would help push the boundaries
of scientific inquiry and contribute to a broader understanding of one of Earth's
most important resources.

As it turned out, my paper was accepted and published in the London-based
science journal Principia Scientific International. While it wasn't in a prestigious
scientific encyclopedia or a high- impact factor journal, it marked a significant
milestone in my academic journey. It meant that, for the first time, my ideas reached
beyond my immediate circle and began to gain the attention of a broader audience.
This gave me a renewed sense of purpose and direction, proving that persistence,
coupled with flexibility, could yield meaningful results.

Although my work was far from perfect in the eyes of academia, it contributed a
balanced perspective to the ongoing debate regarding the origin of hydrocarbons.
This experience reinforced the idea that even small victories can serve as stepping
stones to greater achievements. It also underscored the value of persistence in
pursuing ideas and advancing unconventional theories, no matter how challenging
the journey.

In the second decade of the 21st century, the quest to understand the true origin of
hydrocarbons reached new levels of intensity. One day, I received an email from my
friend, Mrs. Daniela Vlad from Romania, who shared an exciting opportunity with
me. The American Institute of Professional Geologists (AIPG) was seeking articles
and presentations for an event in Colorado in November 2019, focused on the real
source of hydrocarbons. Inspired by her, I submitted a brief abstract outlining the
model I had been proposing for the origin of petroleum.

When I received the acceptance for my abstract, I was overjoyed. This opportunity
to present my work at such a prestigious event in Colorado was a moment of
validation for me. It represented not just recognition of my ideas, but also a chance
to further challenge established theories and present my findings to a wider



scientific community. The prospect of engaging with other professionals in the
field and potentially influencing future research filled me with excitement and
determination.

For the conference, I traveled to Colorado with the support of my family. My
daughter, Nibhi, played a crucial role in helping me prepare the PowerPoint
presentation, making it as simple and accessible as possible. It was my first exposure
to such an international scientific platform, and while it was thrilling, it was also
intimidating.

Throughout the conference, I had the opportunity to meet numerous scientists,
many of whom questioned my model and asked challenging questions. One of the
most memorable exchanges was with a Danish scientist who was particularly
interested in the role of kerogen in my hypothesis. Despite the language barriers and
my sparing use of technical terms, I did my best to explain my views. While I may
not have convinced everyone, the experience was invaluable in teaching me the
importance of improving my communication skills, especially when it comes to
scientific writing and conveying complex ideas clearly.

When I returned home, I continued my work by engaging in various debates with
professionals and academics from all over the world. I had the privilege of interacting
with scientists from Russia, Ukraine, and Armenia, who shared papers with me on
the organic matter from abiotic sources formation of hydrocarbons. Some of these
papers were in Russian, but I made sure to have them translated and read them
thoroughly. Among my correspondents was Dr. Akhmet from Russia, who chaired
an institution focused on deep oils of organic matter from abiotic sources origin. His
insights and the research shared by others broadened my understanding and
reinforced my belief in the significance of to explain the origin of hydrocarbons.

As my network expanded and I gained more insights into the field, the challenges
of getting my work published in high-impact scientific journals became increasingly
evident. Despite my efforts to refine my work, the majority of my submissions were
rejected, and the primary reason cited was my weak scientific writing. This
persistent challenge was a major setback, and it seemed like an obstacle that
wouldn't go away easily. However, I was determined not to let this hinder my
passion for advancing the abiotic theory of hydrocarbon formation. I knew that
scientific writing was a skill I could improve, and the journey towards achieving
my goal would require perseverance, learning, and the ability to handle rejection.



Not willing to accept this as the final word on my ideas, I decided to seek guidance
from someone well-established in the field who could provide constructive
feedback. This led me to Dr. Kuldeep Chandra, an esteemed geochemist who had
served as the Executive Director of R&D at ONGC. I reached out to him, and to my
delight, he welcomed the idea of meeting. My wife and I traveled to Dehradun to
visit him at his residence. Dr. Chandra's warm and hospitable nature immediately
struck us, and his generous invitation for lunch and tea made the visit even more
memorable. We had a wonderful conversation, during which I shared my work and
ideas, and he listened attentively, offering thoughtful suggestions and
encouragement.

Dr. Chandra’s kindness didn’t stop there. He extended an invitation to visit the
Indian Institute of Petroleum (IIP) in Dehradun, where he had close ties. This
invitation turned out to be an invaluable opportunity. I was able to tour the institute,
meet the Head of the Department, engage with several professors, and even have a
discussion with the Vice Chancellor of the University. These interactions were
highly enriching, as they allowed me to make important contacts in the field of
petroleum geochemistry. While I continued to face challenges in convincing others
of my ideas, this visit solidified my belief that persistence was key and that the
journey would require continuous networking and dialogue.

Despite my professional setbacks, I remained deeply committed to the topic and
sought new avenues to push forward the debate on the origin of hydrocarbons. By
2020, my family’s involvement in my work had grown significantly. My children,
Nibhi and Karan, played a pivotal role in motivating me to expand my reach
beyond the traditional avenues. They encouraged me to create a forum that would
bring together scientists and enthusiasts from both sides of the debate— the
proponents of the biotic theory and the supporters of the abiotic theory.

Inspired by their suggestion, I decided to take a bold step: I created an international
WhatsApp group dedicated to the discussion of the origin of hydrocarbons.
Launched on October 11, 2020, the group was designed to serve as a platform for
open dialogue and collaboration. It quickly gained traction, attracting members
from across the globe, including Europe, the USA, the Middle East, former CIS
countries, and Asia, including India. The group became a vibrant space for sharing
research, discussing ideas, and engaging in debates about the scientific theories
surrounding the origin of petroleum.



The success of the group exceeded my expectations. It not only allowed me to
connect with like- minded individuals and experts in the field, but it also facilitated
the exchange of ideas across cultural and geographical boundaries. The group
became a focal point for scientists who were passionate about exploring alternative
theories to the traditional biogenic model. Through this forum, I was able to present
my hypothesis in a way that was accessible to a wider audience, fostering
discussions that were both scientifically rigorous and open-minded.

Creating this forum also had a profound impact on my own thinking. It provided
me with the opportunity to learn from other scientists, challenge my own
assumptions, and refine my ideas. Through the collective efforts of the group, I
began to see new angles and possibilities that I had not considered before. While the
debate over the origin of hydrocarbons remained unresolved, the forum became a
space for fostering a deeper understanding of the complexities of this scientific
mystery.

In summary, the creation of the international WhatsApp group marked a turning
point in my journey as an independent researcher. It allowed me to transcend the
limitations I faced in traditional academic spaces and enabled me to build a
community of passionate scientists and enthusiasts. While the challenges were
many, including my struggles with scientific writing and skepticism from certain
quarters, I remained committed to my goal of advancing the abiotic theory of
hydrocarbon formation. And as I continued to engage with this global network of
scientists, I realized that the path forward was not just about making new
discoveries —it was about fostering a space where diverse perspectives could come
together and push the boundaries of scientific inquiry.

The establishment of the international WhatsApp group served a critical purpose: it
aimed to encourage open, productive discussions that would propel us forward in
the search for answers to the unresolved questions surrounding the origin of
hydrocarbons. The core goal was to bring together advocates of both the biotic and
abiotic theories, allowing for a deeper exploration of the differences between these
two schools of thought. I believed that by fostering dialogue and understanding, we
could get closer to the truth and uncover the root of the divergence between these
two models. By encouraging meaningful conversation, I hoped to create an

environment where new insights could emerge and lead to further progress in the
field.



Over the years of working on this topic, I gained a nuanced understanding of both
the strengths and weaknesses of the biotic and abiogenic models of hydrocarbon
formation. While both sides brought substantial scientific arguments to the table, it
became clear that neither side was fully critical of their own model. Each side would
passionately defend its own theory, often pointing out the perceived flaws in the
opposing model without critically examining the limitations of their own beliefs.
This lack of self-reflection and the failure to consider potential weaknesses within
their own theory made it difficult for either side to make meaningful progress or to
find a way to bridge the gap between the two perspectives.

In many debates, I noticed that each side had its own set of compelling evidence that
supported its case. Proponents of the biotic theory pointed to the presence of
biomarkers and the presence of organic matter in sedimentary rocks, arguing that
these findings clearly pointed to biological processes as the origin of hydrocarbons.
On the other hand, advocates for the abiotic theory emphasized the geological
processes and the potential for hydrocarbons to form through chemical reactions
occurring deep within the Earth. Both sides had robust data that seemed to validate
their positions, yet neither side seemed to step back and ask the critical questions
about the assumptions underlying their models.

This lack of introspection within the scientific community made it challenging to
move beyond the impasse. Without truly questioning the assumptions and
limitations of their own theories, neither side seemed capable of integrating the
strengths of the opposing model. As a result, the debates remained entrenched,
with both sides continuing to clash over the same issues without a real
breakthrough in understanding.

It became increasingly clear to me that for real progress to occur, it was necessary
for both sides to adopt a more open and self-critical approach. This could involve
recognizing that no model is perfect and that there may be valuable insights to be
gained by combining elements from both the biotic and abiotic perspectives.
Unfortunately, in the competitive world of scientific research, there is often a
reluctance to admit weaknesses or reconsider one’s position, as doing so could be
seen as undermining years of work or established reputations.

I believe that the key to resolving the debate and moving forward in the search for
the true origin of hydrocarbons lies in the willingness to embrace a more
collaborative and open-minded approach. Instead of rigidly defending one model



and dismissing the other, scientists should be willing to explore the possibility that
both theories may contain valuable truths and that the actual process of
hydrocarbon formation could be more complex than either side initially imagined.
By acknowledging the strengths and weaknesses of both models, we could begin to
move closer to a unified theory that accounts for the full range of observations and
evidence.

The group I created, with its diverse international membership, became an essential
platform for promoting such collaboration. It provided a space for scientists to
engage with each other, share ideas, and challenge assumptions without the
constraints of traditional academic forums. Through these discussions, I hoped that
we could break down the barriers between the two opposing theories and foster an
environment where new perspectives could emerge.

In the end, I believe that the real advancement in the understanding of hydrocarbon
formation will come not from the victory of one theory over the other, but from the
integration of insights from both biotic and abiotic perspectives. Only by
acknowledging the complexity of the issue and being willing to question long-held
assumptions can we move closer to a comprehensive understanding of the origin of
hydrocarbons.

I repeatedly attempted to encourage both proponents of the biotic and abiotic
theories to critically evaluate the flaws in their own perspectives. To the advocates
of the abiotic theory, I emphasized that while it is scientifically plausible that Earth's
interior could act as a massive chemical factory for producing simple hydrocarbons,
there remains a significant gap in explaining how these simple hydrocarbons are
converted into the complex, intricate organic molecules that make up oil. Oils, as we
know, contain heavier hydrocarbon molecules, and the mechanisms by which these
molecules are formed from simpler hydrocarbons are still not fully understood.
This unresolved issue in the abiotic model is a crucial point that needed further
exploration and clarity.

On the other hand, I was equally candid with the proponents of the biotic theory. I
acknowledged that I agreed with the idea that most commercial hydrocarbons are
desorbed from sedimentary source rocks, which is a key component of the biogenic
theory. However, I took issue with the assertion that biomass was the dominant and
sole source of hydrocarbons. I suggested an alternative perspective: that biomass
could have mixed with abiogenetically synthesized hydrocarbons during the



process of generating source sedimentary rocks. This interaction could create the
illusion that biomass predominated as the primary source, when in fact the abiotic
hydrocarbons played a significant role from the outset. In other words, I proposed
that the apparent dominance of biomass could be a result of this mix, not necessarily
an indication of biomass being the principal provider of hydrocarbons.

Both sides, in my view, had valuable insights but were overlooking certain aspects
that could integrate and enhance our understanding of hydrocarbon formation. The
abiotic model, while proposing an intriguing mechanism for the generation of
hydrocarbons, lacked an adequate explanation for the complex transformations that
result in the oil we find today. The biotic model, while solid in its explanation of the
presence of hydrocarbons in sedimentary source rocks, was too rigid in its belief
that biomass was the overwhelming contributor. By combining elements of both
models, we could work toward a more comprehensive explanation that accounted
for the complexity of the process.

Unfortunately, the scientific community's reluctance to entertain such a hybrid
approach was a major barrier to progress. Many scientists in both camps were deeply
committed to their respective theories and were not always open to reevaluating
their positions. However, I continued to push for a broader perspective, believing
that only through collaboration and a willingness to question long-held
assumptions could we hope to uncover a more complete understanding of
hydrocarbon origins.

In the end, my goal was not to completely dismantle either theory but to encourage

both sides to acknowledge their shortcomings and consider the possibility that the
truth may lie somewhere in between. The challenge was not in proving one theory
correct over the other, but in building a more holistic model that could integrate the
best elements of both. This, I believed, was the way forward in resolving the
ongoing debate and advancing the scientific understanding of hydrocarbon
formation.

To back up my arguments, I presented a well-rounded set of evidence that I believed
would provide strong support for my hypothesis. The pieces of evidence I drew
upon included:

1. Kucherov’s 2013 Paper: In this work, Kucherov demonstrated an imbalance
between the input and output of hydrocarbons. This paper raised doubts
about the sufficiency of biomass as the sole or primary source of



hydrocarbons. Kucherov’s analysis suggested that the current models,
which are heavily reliant on biomass, did not fully explain the amounts of
hydrocarbons observed in nature. The lack of a direct correlation between
the expected volume of biomass and the actual volume of hydrocarbons
produced pointed to the possibility that there were other, potentially
abiotic, contributions to hydrocarbon formation.

2. Dr. Peter Szatmari’s Research: Dr. Szatmari’s work provided compelling
evidence of the presence of heavy metal trace elements in hydrocarbons,
elements that were not typically associated with sedimentary environments
or seawater. Instead, these trace metals showed a strong correlation with
mantle rocks. This observation was highly significant, as it suggested a
deep-Earth origin for these hydrocarbons, supporting the idea that abiotic
processes occurring deep within the Earth's crust might be responsible for
generating hydrocarbons. These trace elements, being integral to the
formation of hydrocarbons in the mantle, bolstered my argument for the
involvement of abiotic processes in the creation of petroleum.

3. Thirteen Key Pieces of Evidence: Over the years, I had compiled a
collection of 50 key pieces of evidence that contradicted the assertion that
biomass was the dominant or exclusive source of hydrocarbons. This
evidence came from a variety of sources, including geological studies,
chemical analyses, and observations of hydrocarbons in different
geological contexts. These findings collectively challenged the idea that
biomass alone could account for the vast quantities of hydrocarbons
observed in Earth's reservoirs. Each piece of evidence, whether it involved
the isotopic signatures of hydrocarbons, the chemical composition of oils,
or the presence of certain minerals, provided a unique piece of the puzzle
that suggested abiotic processes played a significant role in hydrocarbon
formation.

Together, these three lines of evidence formed the backbone of my argument for a
more balanced and integrated view of hydrocarbon origins. I wanted to
demonstrate that the true story of petroleum’s formation likely involved a
combination of both abiotic and biotic processes, with a significant contribution
from deep-Earth chemistry that had not been adequately explored in mainstream
theories. By presenting these pieces of evidence, I hoped to encourage a more open-



minded discussion within the scientific community, one that would recognize the
complexity of the process and be willing to reconsider long-standing assumptions.

Despite my best efforts, the evidence I presented in my paper met with a rather
lukewarm reception. Unfortunately, the response from the scientific
community, particularly those invested in conventional theories, often seemed
dismissive or overly defensive. The reactions were, at times, marked by twisted
rationales that served to whitewash the evidence, ignoring or distorting it to fit the
existing narrative. Far too often, the driving force behind these reactions was
not open- mindedness or a fair reception of alternative arguments but rather a
staunch adherence to traditional beliefs and models.

This experience underscored two major obstacles that continue to hinder progress in
understanding the true origin of hydrocarbons:

1. Tireless Obsession with Conventional Patterns: The scientific
community’s tendency to cling to established theories and resist new ideas
is a formidable barrier. The preference for conventional patterns is so
entrenched that even compelling evidence for alternative explanations is
dismissed or overlooked. This refusal to consider new perspectives limits
the exploration of novel ideas, making it difficult for groundbreaking
theories to gain traction.

2. Failure to Question the Applied Model: Perhaps the most significant
challenge is the failure to critically examine and question the models that
have long been accepted. Once a theory becomes established, there is a
natural tendency to defend it, even in the face of contradictory evidence.
This lack of self-reflection prevents the necessary recalibration of existing
models in light of new findings and leads to stagnation in scientific
progress.

However, despite these challenges, I remain optimistic that the discussion can and
should continue. The scientific process is, by nature, dynamic, and while it may be
slow and resistant to change at times, it is ultimately driven forward by the
exchange of ideas. I still believe that by encouraging open dialogue and presenting
both sides of the argument, it is possible to move toward a more consolidated and
nuanced understanding of hydrocarbon formation. Even if complete agreement is
not immediately attainable, the act of fostering discussion and bringing together
diverse viewpoints will, in the long run, help refine our understanding of this



complex issue. Each opportunity to engage in such conversations is a step toward
greater clarity, and I am committed to continuing this endeavor, no matter how
many obstacles may arise.
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CHAPTER 1

The Spark of Curiosity

1. The Classroom Revelation

The Classroom Revelation was a pivotal moment in my academic journey, one that
awakened a deep curiosity and a sense of skepticism about widely accepted
scientific theories. Mrs. Kumar's captivating narrative about fossil fuels seemed
complete, a neat and tidy explanation that covered the formation of oil and gas over
millions of years. Yet, something about the theory didn’t quite align with my
understanding. As she spoke about the ancient marine life being slowly transformed
into hydrocarbons, I couldn’t shake the feeling that the story was oversimplified. It
was as though the theory, while plausible on the surface, had gaps that went
unnoticed or were left unexplored. What struck me was the notion that the entire
process of fossil fuel formation hinged on the slow, gradual transformation of
organic materials over millions of years. It was hard to imagine how this delicate
process could happen without external factors beyond simple burial and pressure.
How could such a complex set of conditions come together perfectly to produce oil,
a substance that seemed too intricate to have arisen from such a straightforward
biological process?

As I sat there in class, listening to Mrs. Kumar’s explanation, I couldn’t help but
think about the other theories I had encountered —especially the more
unconventional ones. The idea that hydrocarbons could have originated from
sources other than biomass, such as deep Earth processes or abiotic sources, seemed
too radical to ignore. But the more I thought about it, the more I realized that I
wanted to understand both sides of the argument. I wanted to uncover the
weaknesses and strengths of the fossil fuel theory, and explore if there were
alternative explanations that could account for the origins of hydrocarbons.



That afternoon in Mrs. Kumar’s classroom marked the beginning of my intellectual
passion about hydrocarbons and their origins. It set me on a path to question the
status quo and seek answers to the unanswered questions about the Earth’s
geochemical processes. Little did I know that this innocent classroom revelation
would spark a lifelong pursuit of scientific discovery and would eventually lead me
to challenge long-held beliefs and question the very foundations of our
understanding of fossil fuel formation.

The journey was just beginning, and I was determined to delve deeper into the
science behind hydrocarbons, exploring not only what was known but also what
had been left unsaid.

2. Initial Impressions and Questions

As a student, I was always inquisitive in the underlying mechanisms of many
phenomena. Whereas my friends embraced conventional answers, I found myself
interrogating them. My first significant encounter with scientific orthodoxy
occurred in a school science lesson when the fossil fuel idea was presented as an
indisputable truth. I recall perusing my science textbook and seeing a figure
depicting old swamps and marine animals gradually transforming into coal, oil,
and gas over millions of years. The images were captivating; yet, some element
seemed excessively simplistic. I began to ponder: why can oil persist deep below the
Earth's crust, when light, oxygen, and organic decomposition processes are absent?
If oil originated from biomass, why is it present in proportions that surpass all
estimated buried organic matter? What is the reason for the detection of
hydrocarbons on celestial bodies such as Titan, where life has never been present?

The initial unease I felt during Mrs. Kumar’s lesson sparked a cascade of thoughts
that eventually shaped the direction of my academic journey. As she laid out the
fossil fuel theory with its explanation of marine life transforming into petroleum
over millions of years, the theory seemed almost too perfect. Yet, the more I
pondered it, the more questions it raised, questions that I didn’t yet have the
answers to but which demanded further investigation.

I began to question why this theory seemed so singular, so confined to the idea of
marine life being the sole contributor to hydrocarbons. Given the diversity of life on
Earth, why should it be limited to just marine organisms? And more importantly,
why was the theory so heavily reliant on biological decay when hydrocarbons had



been discovered far beyond Earth—on other planets like Saturn’s moon Titan,
where no life as we know it exists? The discovery of hydrocarbons in such
environments seemed to suggest that there could be an alternative, non-biological
origin for these substances. Was the reliance on marine life simply a convenient
narrative, or was there a deeper, more complex explanation we were overlooking?

As I continued to absorb Mrs. Kumar’s lesson, I couldn’t help but feel that the
explanation of Earth’s formation was a simplification of a much more intricate
story. The idea that Earth was simply a piece of the sun that cooled down and
solidified over time seemed too neat. It didn’t explain the planet’s unique
composition, its atmosphere, or the diversity of geological features that distinguish it
from other planets in the solar system. The more I thought about it, the more I realized
that there were still fundamental questions about Earth’s origins that remained
unanswered. If Earth and the sun came from the same origin, why did other planets
in the solar system differ so drastically in terms of atmosphere, structure, and
geological history?

These early doubts became the seeds for a deeper exploration into the origin of
hydrocarbons and the formation of Earth. I realized that the more I questioned these
well-established theories, the more I found myself drawn into a search for
alternative explanations. What if hydrocarbons had a deeper, more complex origin?
What if the processes that formed our planet and its resources were not as
straightforward as they appeared?

As I grew older, these questions followed me, shaping my academic interests and
driving me to seek answers not only about the origins of hydrocarbons but also
about the fundamental nature of Earth itself. This passion would lead me to
challenge existing theories and, over time, develop my own understanding of how
hydrocarbons might form —not just from biological decay, but potentially from
abiotic processes deep within the Earth or even from extraterrestrial sources.

3. The Gaps in the Fossil Fuel Theory

The more I considered the fossil fuel theory, the more apparent the gaps became.
Initially, Mrs. Kumar’s explanation of how organic material transformed into
hydrocarbons seemed logical, but it didn’t take long for me to realize that it was far
from complete. The process sounded feasible in theory, yet it couldn’t account for
the vast quantities of oil found around the world. How could so much oil have been



produced from a relatively limited source like marine organisms? The oceans, while
rich in life, were only one part of Earth’s intricate and diverse biosphere. So how
could they be the sole contributors to the massive reserves of oil found in different
geological formations across the planet?

What stood out most in my mind was the sheer distribution of oil reserves across
the Earth, especially in regions that were not historically associated with large
marine ecosystems. This led me to question whether the fossil fuel theory, which
primarily tied oil formation to marine life, could adequately explain these diverse
deposits. Could there be another process at work, one that was abiotic or non-
biological, that contributed to the formation of hydrocarbons? If so, what were the
mechanisms behind this process, and how did they fit into the broader picture of oil
formation? The chemistry of hydrocarbons was another area that raised more
questions. Mrs. Kumar had explained that marine organisms, after being buried and
subjected to heat and pressure, turned into kerogen and eventually became oil and
gas. But the hydrocarbons we extract from the Earth are far more complex than the
organic compounds that marine life consists of. How could simple organic material
undergo such a dramatic transformation? The complexity of hydrocarbons —
ranging from simple methane to the intricate molecules found in crude oil —seemed
to challenge the idea that they could arise solely from biological material.

How did the simple hydrocarbons that started as organic molecules from marine
life evolve into the complex chemical structures that form the core of petroleum?
The idea that complex hydrocarbons could emerge through biological processes,
while intriguing, left me wondering how the transformation actually occurred. What
chemical processes were involved, and how did they differ in different
environments? Why did some hydrocarbons display signatures that seemed
unrelated to any biological source, raising the possibility of other, non-biological
processes?

These questions made it increasingly clear to me that the fossil fuel theory, while
useful in certain respects, had significant limitations. It didn’t offer a complete
explanation for the distribution of oil reserves, nor did it fully account for the
chemical complexity of hydrocarbons. As I mulled over these gaps, I realized that I
needed to dig deeper, to explore alternative theories and consider all possible
processes for hydrocarbon formation—whether they were biotic or abiotic in
nature.



This realization sparked a shift in my approach. I began to consider the possibility
that hydrocarbons could form through abiotic processes, independent of biological
activity. I also started to explore the idea that hydrocarbons could be formed in
deeper parts of the Earth, where extreme conditions could produce hydrocarbons
without the need for biological material. This exploration, which began with a
simple question in Mrs. Kumar’s classroom, would set me on a journey to challenge
the conventional understanding of hydrocarbon formation and push the boundaries
of scientific knowledge.

The cumulative quantity of organic material entombed throughout Earth's history is
inadequate to explain the vast petroleum reserves located globally. Even if every
organic material were flawlessly maintained and transformed into hydrocarbons,
the yield from known petroleum fields much surpasses the biomass input that
could have feasibly generated it. This inconsistency indicates that another source —
potentially abiotic —is aiding in the generation of hydrocarbons.

The conventional fossil fuel hypothesis asserts that heat and pressure convert
organic materials into oil and gas over millions of years. Nevertheless, the necessary
temperature and pressure conditions vary across distinct oil reserves. Numerous
petroleum reserves are located in areas where temperatures and pressures are either
insufficient or excessive for the effective conversion of organic material into
hydrocarbons. This contradiction undermines the assertion that all petroleum
originates from organic stuff.

A compelling piece of evidence supporting the abiotic origin of petroleum is the
occurrence of helium gas in several oil fields. Helium is a noble gas generated by
the radioactive decay of materials like uranium and thorium in the Earth's mantle.
Helium's absence as a byproduct of biological processes and its lack of association
with decomposing organic material indicate that its persistent existence in oil
reserves implies a deep-Earth origin for hydrocarbons.

Crude oil is recognized for its elevated concentrations of heavy metals, including
vanadium, nickel, and molybdenum. These metals are often located in the Earth's
mantle but are generally not linked to surface biological stuff. If petroleum
originated only from biological sources, the amounts of these metals would be
significantly reduced. Their existence in petroleum indicates a more profound
geological mechanism at work.



If the conventional fossil fuel hypothesis were accurate, substantial oil reserves
should regularly be located in regions with extensive amounts of organic-rich
sediments. Nevertheless, several significant oil reservoirs lack proximity to organic-
rich source rocks. The absence of association suggests that petroleum may not just
originate from decomposed living matter, but rather has a more profound, non-
biological source.

The discovery of extensive hydrocarbon lakes on Saturn's moon Titan, together
with the detection of methane on Mars and Jupiter, indicates that hydrocarbons
may originate in lifeless surroundings. This alien data suggests that hydrocarbons
may not need biological antecedents, hence supporting the hypothesis of an abiotic
genesis for petroleum on Earth.

Certain oil fields, expected to be exhausted according to extraction rates and
projected organic input, seem to be replenishing over time. This phenomenon is
challenging to explain within the fossil fuel paradigm but corresponds with the
notion that hydrocarbons are continuously created deep below the Earth and
ascend.

Methane and natural gas are often discovered in surroundings devoid of organic
stuff. Examples include hydrothermal vents located at the ocean floor, mid-ocean
ridges, and subterranean rock formations. These events clearly indicate that
hydrocarbons may develop abiotically under certain geological circumstances.

Crude oil comprises a complicated amalgamation of hydrocarbons, many of which
do not correspond to the anticipated degradation byproducts of organic matter. The
makeup of some crude oils aligns more closely with hydrocarbons formed by
chemical processes at high temperatures and pressures in the Earth's mantle, rather
than via the decomposition of ancient marine life.

Research has shown that hydrocarbons may be generated under high temperature
and pressure conditions deep below the Earth. These circumstances occur within
the Earth's mantle, devoid of any organic substance. The existence of hydrocarbons
in deep geological strata substantiates the hypothesis that petroleum may arise
from abiotic chemical processes.

Geological anomalies, isotopic discrepancies, unexpected oil field placements, and
laboratory-confirmed abiotic hydrocarbon production are all examples of
fundamental flaws in the biogenic model that provide strong evidence for the
abiotic hypothesis of petroleum creation. Other significant issues include the
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worldwide distribution of petroleum fields, which does not correspond to historical
biological activity, the occurrence of hydrocarbons in igneous and metamorphic
rock formations, and sulfur content discrepancies, which call biological origins into
question. Furthermore, hydrocarbon presence in geothermal systems, frequent
correlations with mantle-derived fluids, and thermodynamic data support the
notion that petroleum is not only biogenic, but also contains a large abiotic
component.

Certain oil fields, which were predicted to be depleted based on extraction rates and
forecast organic input, seem to be refilling over time. This behavior is difficult to
explain within the fossil fuel paradigm, yet it is consistent with the idea that
hydrocarbons are continually produced deep within the Earth and rise. Methane
and natural gas are often detected in environments free of biological substances.
Examples include hydrothermal vents on the ocean bottom, mid-ocean ridges, and
subsurface rock formations. These occurrences clearly demonstrate that
hydrocarbons may form abiotically under specific geological conditions.

Crude oil is a complex mixture of hydrocarbons, many of which do not match to the
expected breakdown products of organic matter. Some crude oils are more similar
to hydrocarbons created by chemical processes at high temperatures and pressures
in the Earth's mantle than to those formed by the decay of ancient marine life.
Hydrocarbons may be produced at high temperatures and pressures deep down,
according to research. These conditions exist in the Earth's mantle, which is devoid
of biological matter. The presence of hydrocarbons in deep geological layers
supports the theory that petroleum is formed by abiotic chemical processes.

Finally, the gaps in the fossil fuel hypothesis reveal fundamental contradictions in
how petroleum reserves are dispersed, the occurrence of hydrocarbons in settings
with insufficient organic matter, and complicated chemical fingerprints that do not
correspond to biological origins. These contradictions imply that hydrocarbons
must have a genesis other than the decay of ancient life. The abiotic hypothesis
offers a more complete framework, with deep Earth processes, mantle-derived
carbon, and high-pressure chemical reactions all important contributions to the
creation of oil and gas. This paradigm shift fills in the gaps left by the fossil fuel
model, providing for a more comprehensive and scientific explanation of petroleum
creation.



4. The First Glimpse of an Alternative Theory

The more I explored the abiotic theory of hydrocarbon formation, the more it
captivated my mind. This theory suggested that hydrocarbons could form
through non-biological processes under

extreme conditions deep within the Earth’s crust. Unlike the traditional fossil fuel
theory, which hinged on organic materials decaying and transforming into
hydrocarbons over millions of years, the abiotic theory proposed that chemical
reactions between simple compounds, such as methane, carbon dioxide, and water,
could produce hydrocarbons without any biological involvement.

I was particularly intrigued by the idea that hydrocarbons could form from these
simple molecules, especially considering the extreme temperatures and pressures
found deep within the Earth’s mantle. These conditions could create the ideal
environment for chemical reactions that, over time, could lead to the formation of
complex hydrocarbons. The thought that hydrocarbons could be produced by
geological processes, rather than solely by the decomposition of ancient marine life,
opened up an entirely new perspective on how Earth’s vast oil reserves might have
originated.

The more I read about the growing body of research supporting this alternative
theory, the more I was drawn to the possibility that Earth’s hydrocarbons were not
entirely the product of ancient biomass. What fascinated me even more was the
evidence that hydrocarbons had been discovered on other planets and moons in our
solar system—like Saturn’s moon Titan—which seemed to have no biological
activity whatsoever. This realization was a turning point for me. If hydrocarbons
could form in places without life, then why couldn’t similar processes occur on
Earth, under the right conditions?

I started to consider the idea that Earth’s Atmosphere could be a natural chemical
factory, where hydrocarbons were not only produced over millions of years
through biological processes but could also be generated through abiotic
photochemical reactions with UV rays. The Earth’s mantle, with its high
temperatures and pressures, seemed like an ideal setting for the formation of
hydrocarbons. I began to wonder if this process could explain some of the
unexplained patterns in the distribution of oil and gas reserves. Perhaps
hydrocarbons were not all derived from ancient marine organisms, but were instead
created through a combination of biological and abiotic processes.
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This alternative theory didn’t just challenge the conventional understanding of
hydrocarbon formation; it also sparked a broader question about the nature of
Earth’s geological processes. Could there be other substances—beyond
hydrocarbons —that were produced through similar biotic processes? If so, how
did these processes fit into the broader picture of Earth’s evolution and the history
of life on our planet?

The more I explored these ideas, the more I realized that the origin of hydrocarbons
was likely far more complex than I had been taught. The fossil fuel theory, though
useful in explaining some aspects of oil formation, did not fully account for the
vastness and complexity of the hydrocarbons we find today. I became increasingly
convinced that the true origin of hydrocarbons was a combination of both biological
and abiotic processes, shaped by the dynamic geological forces deep within the
Earth.

As my understanding deepened, I felt that I was on the brink of uncovering
something fundamental about the nature of our planet. The journey had started
with a simple question in Mrs. Kumar’s classroom, but it had grown into a search for
the true origins of hydrocarbons, a journey that would challenge existing scientific
paradigms and lead to a deeper understanding of the Earth’s geological processes.

We will persist in receiving assertions, typically from vested interests, that oil
production will soon reach its peak; however, it is essential to recognize that
estimates regarding diminishing reserves have frequently proven inaccurate.
Furthermore, oil is still regarded by many as a finite resource rather than the result
of a continuous, dynamic process occurring at depths yet to be accessed by drilling.

5. The Desire to Understand

Inspired by Dr. Thomas Gold's research on the abiotic genesis of petroleum, I
rigorously reassessed the dominant fossil fuel hypothesis. The more I examined,
the more I felt convinced that hydrocarbons originated from deep under the Earth's
mantle rather than from decomposed organic matter. This insight strengthened my
conviction that scientific paradigms must be perpetually scrutinized.

However, I quickly discerned that scientific advancement was frequently
obstructed by inflexible academic boundaries. The discourse around biogenic and
abiotic theories was entrenched in hostility, with both factions emphasizing
refutation rather than exploration. Discontented with this stalemate, I resolved to



investigate unexamined avenues in petroleum research, certain that genuine
solutions resided beyond traditional frameworks.

As my studies progressed, life introduced a new hurdle. Familial obligations
necessitated a transition from scientific inquiry to the administration of our family
enterprise. Although this transfer temporarily interrupted my academic endeavors,
my fervor for comprehending the enigmas of Earth remained undiminished. While
establishing a career beyond academics, my unwavering quest for knowledge
influenced both my scientific investigations and entrepreneurial ventures.

I started reaching out to experts in various fields, hoping to gain deeper insights
into the mystery I was trying to unravel. I spoke with geologists, chemists,
astrophysicists, and even engineers, each offering their own perspective on the
formation of hydrocarbons. Some agreed with my skepticism of the fossil fuel theory,
while others were more committed to its validity. But the more I engaged with these
different viewpoints, the more I understood that the true answer would not be
found in any one theory, but rather in the convergence of multiple disciplines and
ideas.

With each conversation, my confidence grew. I began to see my questions not as
naive doubts, but as a vital part of a larger inquiry that could lead to new
breakthroughs in our understanding of Earth and the universe. The search for the
true origin of hydrocarbons had become more than just an academic pursuit —it had
become a personal mission, one that would push the boundaries of scientific
knowledge and challenge the very foundations of what we thought we knew about
energy, life, and the cosmos.

I realized that to uncover the truth, I would need to embrace uncertainty and
question everything I had been taught. There was no easy path forward, but the
pursuit of knowledge was too important to abandon. The answers, I believed, were
out there, waiting to be discovered by those brave enough to look beyond the
conventional wisdom and explore the possibilities that had yet to be considered.
And so, my journey to understand the true origins of hydrocarbons continued,
fueled by an unrelenting curiosity and a desire to uncover the mysteries of the
universe.
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6. The Journey Begins

The moment Mrs. Kumar introduced the fossil fuel theory was the catalyst for a
journey that would ultimately transform my understanding of the world around
me. It was no longer just about accepting facts as they were presented to me; it was
about delving deeper, questioning, and challenging everything I had come to know.
This desire for clarity and truth soon became a driving force in my life, one that
would push me to explore not just the conventional explanations but also the
possibilities that lay beyond them.

At first, my interest was rooted in the discrepancies and gaps within the fossil fuel
theory. The more I reflected on it, the more I realized that the theory alone didn’t
hold the answers I was seeking. I began to venture into alternative theories,
learning about the abiotic origins of hydrocarbons and the possibility that other
factors —far beyond the realm of biological decay — could be at play. This path led
me to explore realms that I never imagined, from the chemical processes deep
within the Earth’s mantle to the intriguing presence of hydrocarbons on other
planets, sparking the possibility that Earth’s petroleum might be part of a broader,

cosmic phenomenon.

The further I journeyed, the more I found myself surrounded by a growing body of
evidence that didn’t fit the conventional narrative. While the fossil fuel theory
provided a foundational explanation, it became clear that there were complexities
and nuances that could not be overlooked. As I encountered new research, discussed
ideas with experts, and sifted through years of scientific literature, I realized that the
origin of hydrocarbons was a far more intricate story than anyone had told me.

But the journey was not without its challenges. For every theory that intrigued me,
there was an equal number of contradictions and unanswered questions. The
scientific community’s adherence to established paradigms, the biases embedded in
prevailing theories, and the complexities of the topic all stood as obstacles on my
path to discovery. Yet, the more I questioned and sought alternative explanations,
the more my resolve grew. This journey was not just about finding answers —it was
about the pursuit of knowledge itself, embracing the uncertainty, and recognizing
that understanding might take years, even decades.

Throughout this pursuit, I also began to appreciate the importance of open-
mindedness and collaboration. I was not alone in my search for the truth. From
students and teachers to researchers and scientists, there were many individuals
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who shared my desire for a deeper understanding. The more I interacted with others,
the more I realized that the path to knowledge was a collective effort. As I learned to
balance my skepticism with an appreciation for different viewpoints, I came to see
the value of an inclusive, multifaceted approach to scientific inquiry.

And so, my journey continues. While I have not yet uncovered all the answers, the
search itself has become a part of me. I've learned that the quest for knowledge is
not a linear path with a definite destination. It is an ongoing process of discovery,
filled with twists and turns, unexpected revelations, and a deeper appreciation for
the complexity of the world. What started as a simple question about hydrocarbons
has grown into a lifelong pursuit of understanding, and I know that the answers—
however elusive —are out there waiting to be discovered. This is just the beginning,.

This autobiography is not only an inventory of my life but a contemplation of my
unwavering effort to challenge existing scientific paradigms and investigate
alternative theories about the origins of hydrocarbons. This is aimed for a varied
readership, including aspiring scientists, inquisitive thinkers, energy professionals,
and anyone who question established scientific paradigms. My trip, initiated by a
simple inquiry in a fifth-grade classroom, evolved into a decades-long intellectual
exploration that challenged the prevailing fossil fuel hypothesis and acquainted me
with the intriguing prospects of the abiotic theory of hydrocarbon creation.
Through this endeavor, I want to motivate the next generation of researchers to
engage in scientific inquiry with open-mindedness, ready to contest entrenched
preconceptions and investigate intricate problems that may unlock transformative

achievements.

Through the documentation of my journey, I want to inspire curiosity and resilience
in future scientists, illustrating that genuine advancements in science often arise
from individuals who challenge accepted notions and pursue solutions beyond
traditional limits. This effort aims to document my intellectual development and to
serve as a platform for fostering meaningful discourse and prompting a
reassessment of existing scientific hypotheses. I want for my investigation into
hydrocarbon origins to stimulate critical thinking and enhance comprehension of
Earth's geological processes.
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CHAPTER 2

The Debate

1. The Encounter with Conflicting Ideas

The debate between the fossil fuel theory and the abiotic theory was a fascinating
and, at times, frustrating intellectual battleground. Each theory had its own set of
compelling arguments, but they were also filled with significant flaws and
unanswered questions. As I explored both ideas in greater detail, I found myself at
a crossroads, unsure which theory truly held the answers I was searching for. The
more I learned, the more I realized that each theory, though vastly different, might
contain elements of truth that needed to be reconciled.

The fossil fuel theory, with its emphasis on ancient marine life, was the foundation
of much of the conventional wisdom surrounding hydrocarbon formation. Yet, as I
delved deeper into this theory, I couldn’t shake the sense that something was
missing. The concept of hydrocarbons originating from organic material made sense
at a basic level, but when I considered the vast scale of oil and gas reserves around
the world, I began to question the viability of marine life as the sole source. After
all, the Earth’s oil reserves are found in places far removed from ancient seas, and
the sheer quantity of hydrocarbons present seemed disproportionate to the amount
of organic matter that could have been buried and transformed over millions of
years. I couldn’t help but wonder whether this theory, so ingrained in the scientific
community, had been too narrowly focused, unable to account for the full
complexity of the Earth’s geology.

On the other hand, the abiotic theory opened up an entirely new perspective. This
theory suggested that hydrocarbons could be formed without biological input at all,
through purely chemical processes occurring deep within the Earth. The idea that
hydrocarbons could form in the Earth’s mantle, far beneath the surface, was
intriguing. It suggested that hydrocarbons might be a natural byproduct of the
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Earth’s geochemical processes, formed from simple molecules like methane and
carbon dioxide. The abiotic theory offered an alternative to the biological origins of
oil and gas, and its proponents argued that hydrocarbons were not a rare or unique
resource, but rather something that could be replenished by the Earth’s natural
processes. This idea resonated with my growing belief that hydrocarbons might be
part of a larger, more dynamic geological system, one in which the Earth itself was
constantly producing and replenishing these essential compounds.

“Sigh. Why do people insist on perpetuating the myth that petroleum comes from dead
plants and animals? The abiogenic origin of petroleum products is fairly established, and
observable on other planets incapable of supporting life, yet with vast quantities of
methane.” -- Jere Krischel, 2010

“From the analysis of a ketchup stain on a tie cannot be concluded that the tie would be
made from tomatoes.” -- Peter Szatmari, geologist

Yet, despite the appeal of the abiotic theory, I knew that it, too, had its own set of
challenges. For one, there was little direct evidence supporting the idea that
hydrocarbons could form in the Earth’s mantle under the conditions described by
proponents of this theory. While there were some experimental results that
suggested the possibility of abiotic hydrocarbon formation, the absence of concrete
evidence left the theory open to skepticism. Moreover, the abiotic theory didn’t
fully explain the distribution of oil and gas reserves in relation to sedimentary
basins, nor did it account for the complex molecular structures found in petroleum
that seemed to suggest a biological origin. At the intersection of these two theories, I
found myself grappling with the complexities and uncertainties that come with
scientific inquiry. I realized that I was not just questioning the origin of
hydrocarbons; I was questioning the way science itself approached complex
problems. Both the theories offered partial explanations, but neither seemed to
provide a complete answer. I began to wonder if the true story of hydrocarbon
formation lay somewhere in between, or if there were other, more obscure factors at
play —perhaps involving extraterrestrial influences, as some researchers had
suggested.

As 1 encountered conflicting ideas and perspectives, I began to embrace the
ambiguity of the situation. The journey to uncover the true origins of hydrocarbons
was not going to be straightforward, and it would likely take years, if not decades,
to fully understand the processes involved. The more I learned, the more I realized
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that science is not always about finding definitive answers. Sometimes, it's about
asking the right questions, exploring multiple viewpoints, and being open to the
possibility that the truth might be more complex than we can currently imagine.
This encounter with conflicting theories —the fossil fuel theory and the abiotic
theory —was not the end of my search for answers. It was merely another step in
my journey, one that opened my eyes to the complexities of scientific debate and
the need for open-mindedness in the face of uncertainty. The true origin of
hydrocarbons might never be fully understood, but the pursuit of knowledge, the
willingness to challenge assumptions, and the drive to uncover the unknown are
what ultimately fuel the scientific quest for truth.

“What they've been teaching us in school about oil coming from fossils is wrong.” -- C.
Warren Hunt, geologist.

“Two things are infinite: the universe and human stupidity; and I'm not sure about the
universe.” - Albert Einstein, physicist, cosmologist.

2. Exploring the Fossil Fuel Theory

As I dug deeper into the fossil fuel theory, I found myself increasingly intrigued by
its widespread acceptance and yet growing discomfort with its apparent
shortcomings. The theory had been a cornerstone of geological and industrial
thought for over a century, and it made sense on the surface—oil and gas as the
decayed remains of marine life, turned into hydrocarbons by heat, pressure, and
time. This idea not only explained the abundance of petroleum found in sedimentary
basins but also justified its extraction as a natural resource for economic and
industrial growth.

However, as I looked more closely, I began to notice gaps in the fossil fuel theory
that I could not ignore. One of the first issues that struck me was the distribution of
oil across the globe. There was vast oil fields located in regions that were not once
part of ancient seas — places like the Great Basin in the United States, the tar sands of
Alberta, and inland basins in China and Russia. These areas had no direct
connection to marine ecosystems, yet they were rich in oil. This geographical
anomaly seemed to challenge the idea that all oil and gas were derived from marine
organisms, forcing me to ask: how could organic material from ancient seas have
been transported to such far- flung places? Could this theory be overlooking the
complexity of sedimentary processes that allowed for oil to form in these regions?
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As I pondered these questions, I also began to recognize the deeper chemical
complexities of oil formation that this concept failed to fully address. While it made
sense that simple organic matter could undergo some transformation under heat
and pressure, the actual process by which crude oil is formed involves complex
chemical reactions. Hydrocarbons found in oil can vary in structure, and many of
the most valuable oils contain compounds that are far more intricate than the
simple organic molecules marine life is made of. How could the decomposition of
marine organisms result in such a wide range of hydrocarbon structures? I began to
wonder whether the this theory oversimplified the chemistry behind oil formation,
leaving out critical factors that contributed to the quality and complexity of the oil
we extract today.

These inconsistencies sparked a desire to explore alternative theories, particularly
those that questioned the idea that hydrocarbons were solely biological in origin.
While the fossil fuel theory had seemed robust, it failed to address these anomalies,
which left the door open for other explanations. The abiotic theory, which posited
that hydrocarbons could form through geological processes without the need for
biological material, seemed to offer a compelling counterpoint. This theory suggested
that hydrocarbons might form deep within the Earth's crust, where intense heat and
pressure could drive chemical reactions between simple compounds like methane,
carbon dioxide, and water, creating hydrocarbons that were independent of
biological sources.

“Although the biogenic, organic model has been the one generally accepted by the petroleum
industry almost since its birth, abiogenic, inorganic models recurrently emerge, proposed by
geologists and, more often, chemists.” -- Peter Szatmari, geologist, 2011.

“The world is full of resources - the question is how we can apply technology to make then
energy resources.” -- Robert Ryan, E&P manager, 2009.
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Figure 1 Current Fossil Fuel Theory

The figure 1 depicts the conventional fossil fuel hypothesis that elucidates the
creation of petroleum reserves via a series of biological and geological processes. It
starts with organic materials and biomass, mostly derived from deceased flora,
fauna, and microbes, which settle and collect on the oceanic substrate. Over time,
these organic materials get buried under the surface and are further enveloped by
layers of silt. The substantial pressure and weight from the surrounding sediments
compress the organic materials, resulting in its transformation into source rock.
Over millions of years, heat and pressure cause the organic material in source rock
to decompose into hydrocarbons, ultimately resulting in the formation of petroleum
reserves. These deposits may be mined and refined for use as fossil fuels,
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augmenting the world energy supply. This traditional view posits that petroleum
originates predominantly from biotic sources, namely biological elements that have
been buried and altered over extensive geological periods.

The more I thought about it, the more I realized that the fossil fuel theory, while
powerful, was not the whole story. There were too many questions it couldn't
answer, and too many gaps in its explanations that seemed to demand further
investigation. My growing curiosity led me to explore the possibility that the
formation of hydrocarbons was not purely biological but rather a complex interplay
of both biological and abiotic processes. Perhaps the answer was not as simple as
the fossil fuel theory suggested, but rather involved multiple factors working in
tandem over geological time scales.

By seeking out new perspectives and considering alternative explanations, I felt that
I was moving closer to understanding the true origins of hydrocarbons. The fossil
fuel theory, while important in shaping our understanding of oil and gas, seemed
incomplete. The journey ahead promised to be one of discovery, where I would
challenge assumptions and explore the multifaceted nature of hydrocarbon
formation, moving beyond traditional views to uncover the deeper processes at
play beneath the Earth's surface.

“New ideas in science are not always right just because they are new. Nor are the old ideas
always wrong just because they are old. A critical attitude is clearly required of every
scientist.” -- Thomas Gold, astrophysicist, astronomer, cosmologist and geoscientist.

3. The Abiotic Theory: A Radical Perspective

The abiotic theory was a revelation. It presented a view of hydrocarbon formation
that stood in stark contrast to the widely accepted fossil fuel theory. Instead of
relying on the decomposition of ancient marine life, the abiotic theory proposed that
hydrocarbons could form through natural geological processes within the Earth’s
crust. The idea was both radical and intriguing, as it suggested that hydrocarbons
were not a unique byproduct of life’s past, but rather a fundamental product of the
planet’s internal chemistry, continuously forming deep beneath our feet.

One of the most compelling aspects of the abiotic theory was its ability to explain
the presence of hydrocarbons in regions where marine life had never existed. Oil
tields discovered in inland basins, far from ancient seas, had long been a point of
confusion for supporters of the fossil fuel theory. How could oil exist in these areas
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if it were solely derived from the remains of marine organisms? The abiotic theory
provided a much-needed answer: hydrocarbons could form independently of
biological processes. In these regions, chemical reactions between carbon-containing
compounds, such as methane and carbon dioxide, could occur under high pressure
and temperature conditions, creating oil and gas deep within the Earth's crust. This
theory opened up exciting possibilities. If hydrocarbons could form through such
geological processes, then oil and gas could be far more widespread and abundant
than previously imagined, extending the reach of fossil fuels into areas once
thought to be devoid of them.

This was not a new idea. The seeds of the abiotic theory had been planted long ago,
as far back as the 19th century. Dmitri Mendeleev, the Russian scientist who gave us
the periodic table, had speculated that oil and gas might be produced from organic
matter from abiotic sources materials deep within the Earth. This notion was further
explored by Thomas Gold, an astrophysicist and geophysicist, who proposed that
hydrocarbons could form naturally through chemical processes in the Earth's
mantle. Gold’s research argued that hydrocarbons were not necessarily a relic of
ancient life but could instead be a fundamental feature of the Earth’s geological
processes, a continuous cycle of creation that had been happening long before life
ever took hold on our planet.

The more I read about these pioneers of the abiotic theory, the more fascinated I
became. The possibility that hydrocarbons could form without any biological
involvement was not just a scientific curiosity —it had profound implications for our
understanding of the Earth, the universe, and even the potential for life on other
planets. If hydrocarbons could form in environments devoid of life, then perhaps life
itself was not a prerequisite for the creation of the compounds that are so integral to
our world. Furthermore, the abiotic theory suggested that hydrocarbons might not
be a finite resource but instead a potentially renewable one, constantly generated by
the Earth’s internal chemistry. This idea challenged the very notion of oil depletion,
providing a glimmer of hope that the planet could sustain its own hydrocarbon
production far longer than we had once believed.

In the end, the abiotic theory didn’t provide all the answers, but it offered an
alternative framework that expanded the possibilities of what might be happening
deep within the Earth. It pushed me to question the assumptions of the fossil fuel
theory and encouraged me to think more deeply about the complex geological
processes that shape our planet. The quest for understanding the origin of
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hydrocarbons had only just begun, and I knew that my journey was far from over.
The exploration of the abiotic theory was just the first step in a much larger
investigation into the mysteries of Earth’s geology and the forces that drive the
creation of the planet’s most valuable resources.

“I don't think anybody's arguing that gas couldn't be generated from the mantle.” - Barry
J. Katz, geologist, 2002.

“I don't think anybody has ever doubted that there is an inorganic source of hydrocarbons.”
—-Michael D. Lewan, geologist, 2002.

“There has not been any 'debate' about the origin of hydrocarbons for over a century.
Competent physicists, chemists, chemical engineers and men knowledgeable of
thermodynamics have known that natural petroleum does not evolve from biological
material since the last quarter of the 19th century.” -- Jack F. Kenney, geologist/
geophysicist, 2002.

4. The Scientific Community's Divide

The divide between proponents of the fossil fuel theory and the abiotic theory was
far from academic. It was a deep, ideological rift that stretched to the core of our
understanding of Earth’s processes, natural resources, and the potential for life
beyond our planet. Over the years, my interactions with several scientists,
researchers, students, and petroleum engineers have shown a persistent pattern of
thinking indicative of a profound schism within the scientific community.
Numerous people, when confronted with the discourse about the origins of
hydrocarbons, promptly pose an apparently straightforward inquiry: “Which
perspective do you support—biotic or abiotic?” Their inquiry is articulated
similarly to a political position, suggesting that the acceptance of one theory
requires the complete dismissal of the other. This binary perspective on a
complicated scientific topic underscores a basic difficulty in scientific discourse: the
inclination to classify ideas as mutually incompatible instead of exploring the
potential for an integrated model that encompasses various contributing aspects.

Throughout my scientific journey, I have seen that people, organizations, and even
businesses steadfastly adhere to a certain vision, often dismissing data that
contradicts their viewpoint. Proponents of the biological genesis of petroleum often
see it as the only scientifically credible explanation, disregarding any data
indicating that hydrocarbons may originate abiotically. Proponents of the abiotic
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origin assert that their hypothesis alone accounts for hydrocarbon creation,
dismissing biotic factors as inconsequential or negligible. The profound schism
between the biotic and abiotic schools of thought has resulted in an uncomfortable
reality: both factions concentrate only on information that corroborates their
assertions while disregarding or outright rejecting data that challenges their stance.
These findings strongly suggested that hydrocarbons had biological origins,
derived from the remains of ancient marine organisms that were buried and
transformed over millions of years. This theory had been the cornerstone of our
understanding of oil and gas formation for over a century, and it was hard for many
in the scientific community to imagine a viable alternative.

This intellectual division has hindered significant advancement in comprehending
petroleum origin, since prejudice often eclipses objective scientific evaluation.
Treating this issue as an ideological conflict instead than a scientific investigation
jeopardizes our openness to pivotal findings that may transform our
comprehension of hydrocarbon creation. I consistently maintain a judicious
position: I endorse the scientifically substantiated components of both ideas while
dismissing their unscientific or conjectural features. My stance is not based on
loyalty to one faction over another, but rather on a dedication to scientific honesty.
Why should we confine ourselves to a single explanation when both ideas provide
significant insights? Science must be a progressive science, devoid of dogma, in
which hypotheses are always examined, amended, and enhanced in light of new
data. Rather than fixating on the correctness of various theories, our main emphasis
should be on the evidence itself —its implications, revelations, and its role in
enhancing our knowledge of petroleum creation.

On the other side, the abiotic theory offered a challenge to this conventional
wisdom. Proponents argued that this theory did not adequately account for all the
evidence— specifically the presence of hydrocarbons in areas far removed from
ancient seas, such as deep subsurface formations and inland basins. These oil
reserves seemed to defy the notion that all hydrocarbons were derived from marine
life. The abiotic theory proposed that hydrocarbons could form through natural
chemical processes deep within the Earth’s crust, without the need for any
biological material. While it lacked the same overwhelming body of evidence that
supported the fossil fuel theory, it presented a provocative and, to many, a more
comprehensive explanation for the origin of hydrocarbons.

21



The more I learned, the more I felt that this was no longer just an academic pursuit.
This was a journey into the very heart of our planet’s geological processes, a quest to
uncover the true origins of hydrocarbons, and ultimately, to better understand the
Earth and the forces that govern it. It was clear that the debate over the origin of
hydrocarbons was not going to be resolved easily, and the path to finding answers
was long and uncertain. But I was determined to continue my exploration, knowing
that the truth was buried deep beneath the surface, waiting to be uncovered by
those willing to ask the tough questions and seek out alternative explanations. The
journey ahead would not be easy, but I was ready for the challenge.

5. Beyond Biotic vs. Abiotic: Rethinking the Origins of
Hydrocarbons

The scientific community is significantly polarized about the biotic and abiotic
theories; nevertheless, I have always supported a more integrative approach that
acknowledges the merits and shortcomings of both models instead of staunchly
advocating either one.

To substantiate my argument, I have provided persuasive evidence, including
Kucherov’s (2013) research demonstrating an imbalance in hydrocarbon input and
output, Dr. Peter Szatmari’s investigation of heavy metal trace elements connecting
hydrocarbons to deep-Earth processes, and a compilation of 13 critical data points
refuting the presumption that biomass is the primary source of petroleum.

Notwithstanding opposition from the scientific community — frequently based on a
steadfast loyalty to conventional paradigms —I persist in promoting open discourse
and questioning antiquated beliefs. Science flourishes through inquiry, the adoption
of novel viewpoints, and the promotion of discourse. The origin of Earth's
petroleum reserves is an unresolved issue that necessitates ongoing exploration,
ingenuity, and a readiness to question entrenched views.

Advancement in this domain will arise not from the triumph of one theory over
another, but from a cooperative endeavor to amalgamate the most valuable
discoveries from both viewpoints. Only by embracing complexity and challenging
preconceptions can we advance toward a more comprehensive understanding of
hydrocarbon origins.
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6. Reconciling Biotic and Abiotic Evidence

I have long argued for a strategy that incorporates the empirically validated parts of
biotic and abiotic ideas, rather than seeing them as conflicting forces. If the scientific
validation of the expulsion of commercial amounts of oil and gas from sedimentary
source rocks has been established, then both parties should recognize this reality.
Dismissal of well recorded geological processes solely due to their alignment with
one hypothesis rather than another is detrimental to scientific advancement.
Similarly, if the existence of biomarkers in virtually all crude oil samples has been
substantiated by meticulous testing, then advocates of the abiotic hypothesis must
acknowledge that biological activities have contributed to hydrocarbon creation to
some extent.

Isotopic data and optically active chemicals provide essential insights into
petroleum formation. If data suggests that hydrocarbons developed under
circumstances of comparatively low temperature and pressure, it must be
acknowledged as a legitimate aspect of the discourse. We must be prepared to
recognize and incorporate facts from both biotic and abiotic viewpoints instead of
rejecting them due to preconceived beliefs.

Moreover, the hydrocarbons we extract—be it crude oil or natural gas—are
chemically intricate and differ from the basic hydrocarbons produced abiotically in
laboratory settings or detected in alien contexts. This indicates that while abiotic
processes may play a role in hydrocarbon synthesis, further geological and chemical
changes transpire inside the Earth's subsurface, likely including both biological
remains and deep-Earth chemistry.

By adopting a more comprehensive viewpoint, we may transcend the artificial
divisions that have fragmented this area for decades. The essence of scientific
progress resides not in strict conformity to a singular hypothesis but in the
readiness to pursue evidence wherever it directs. Only by open-minded inquiry and
multidisciplinary cooperation can we get a more precise and complete knowledge
of the formation and accumulation of hydrocarbons in the Earth's crust.

7. Engaging with Experts and Expanding My Knowledge

Engaging with experts from both sides of the debate was an eye-opening experience
that not only expanded my knowledge but also deepened my appreciation for the
complexities of scientific inquiry. Each conversation, whether with a fervent
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supporter of an ardent advocate of the abiotic theory, challenged me to think
critically and question everything I had once assumed. It was like standing at the
edge of a vast, uncharted landscape, with no clear path forward, yet feeling
compelled to explore every corner in search of answers.

The exchange with the Russian researcher was particularly impactful. He was a
passionate and highly knowledgeable proponent of the abiotic theory, and his
arguments forced me to rethink the conventional wisdom I had long accepted. His
assertion that hydrocarbons could form from simple chemical reactions within the
Earth’s mantle, without the need for organic material, planted a seed of doubt in my
mind about the fossil fuel theory’s dominance. He pointed out that many of the
biological arguments for hydrocarbon formation were based on assumptions and
interpretations that were not as concrete as they appeared. The more I listened to his
perspective, the more I began to realize that much of what I had learned about
hydrocarbons was rooted in theories that had not been thoroughly tested under all
conditions. This conversation made me rethink not only the origins of oil and gas
but also the broader processes that shaped the Earth’s geology.

Despite the initial frustration that came with engaging in such intense debates, I
began to appreciate the value of opposing viewpoints. At first, I felt like I was
caught in a never-ending cycle of contradictions, unable to reconcile the conflicting
theories. But with time, I started to see a bigger picture —a picture in which the truth
might not lie solely in one theory or the other. Perhaps the formation of
hydrocarbons was more complex than any single explanation could account for.
Maybe hydrocarbons were not only the product of ancient marine life but could also
be the result of natural geological processes. I realized that the Earth’s history was
not a simple story of one cause and effect; it was a rich, multifaceted narrative
shaped by countless forces and factors over millions of years.

The idea that both biological and geological processes could play a role in
hydrocarbon formation felt like a breakthrough, even though it was still a
controversial stance. It challenged the binary thinking that often dominates
scientific debates and opened up new avenues for exploration. This hypothesis
suggested that different conditions—such as the presence of organic material,
geological processes, or specific temperature and pressure conditions —could lead to
the formation of hydrocarbons through different mechanisms. It was a nuanced
perspective, and though it had not yet gained widespread acceptance, it felt like a
step closer to the truth.
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As I continued to engage with experts and refine my understanding of the two
theories, I became more adept at analyzing the evidence from both sides. I began to
ask the right questions, not just about the origin of hydrocarbons, but about the
underlying processes that had shaped our planet’s geology and the complex web of
interactions between biological, chemical, and geological systems. I started to see the
debate not as a dichotomy between two conflicting theories, but as a dynamic
conversation about the Earth’s past and the forces that had shaped its present.

This journey of discovery, while filled with uncertainties and challenges, was also a
journey of intellectual growth. It was about more than just finding the “right”
answer to the question of hydrocarbon origins —it was about learning how to think
critically, how to engage with complex ideas, and how to appreciate the
complexities of science. Though the answers remained elusive, I knew that my
pursuit of the truth had only just begun. And with each conversation, each piece of
evidence, and each new perspective I encountered, I felt closer to uncovering the
true story of hydrocarbons and, by extension, the deep mysteries of our planet’s
geological history.

British mathematician and astronomer Sir Fred Hoyle (1915-2001) said, in 1982:

The proposition that petroleum may have originated from the decomposition of
compressed fish or organic debris is undoubtedly the most ludicrous idea to have
been considered by a significant number of individuals for a prolonged duration.

Researchers at the University of California, Davis, and Lawrence Livermore
National Laboratory revealed findings demonstrating the formation of
hydrocarbons from methane in the Earth's depths under high pressure and
temperature conditions. Dr. Giulia Galli stated:

“Our simulation study demonstrates that methane molecules combine to create
larger hydrocarbon molecules under the extreme temperatures and pressures of the
Earth's upper mantle.”

8. A Turning Point: The Role of Technology

The realization that modern technology could play a pivotal role in resolving the
long-standing debate between both the theories was a game-changer for me. For
years, the debate had been a theoretical exercise, with both sides presenting
compelling arguments based on available evidence. But now, new technological
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advancements were opening up opportunities to gather data and conduct
experiments that had previously been unimaginable.

One of the most exciting developments was the advent of deep-earth imaging
techniques. These technologies allowed scientists to peer beneath the Earth’s crust
and observe the composition of the mantle and other geological layers in
unprecedented detail. With these tools, we could now begin to directly examine the
conditions under which hydrocarbons were formed—whether from organic
material buried over millions of years, or through natural geological processes
occurring deep within the Earth’s interior. The potential for these imaging
techniques to provide concrete evidence that could either support or challenge the
existing theories was immense.

For example, advancements in seismic imaging and magneto telluric surveys
allowed scientists to map the distribution of hydrocarbons in the Earth’s crust and
mantle with incredible precision. By analyzing the data from these surveys,
researchers could gain insights into the chemical composition and temperature
conditions of deep-earth formations, potentially shedding light on how
hydrocarbons were created in specific regions. This was an exciting prospect, as it
promised to move the debate from speculative theories to empirical evidence.

In addition to imaging technologies, the development of advanced isotopic
measurements played a critical role in refining our understanding of hydrocarbon
formation. By analyzing the isotopic ratios of carbon and hydrogen in petroleum
samples, scientists could determine whether the hydrocarbons had a biological or
abiotic origin. The isotopic signatures left behind by organic processes were distinct
from those created by purely geological reactions, and by comparing these signatures
across different oil fields, researchers could begin to unravel the mystery of
hydrocarbon formation. This kind of analysis could provide the clarity needed to
resolve the debate once and for all.

Furthermore, the rise of unconventional hydrocarbon extraction technologies, such
as hydraulic fracturing and deep-water drilling, was providing new opportunities to
access o0il and gas reserves in previously unexplored regions. These extraction
methods had opened up vast new reserves of hydrocarbons, many of which were
found in areas where traditional fossil fuel theory struggled to explain their
presence. By studying these new reserves and using advanced technologies to
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analyze their composition, we could gather valuable information about the true
origin of hydrocarbons in regions far removed from ancient oceans.

As I continued to delve deeper into these technological advancements, I began to see
the debate in a new light. It was no longer just a theoretical discussion between two
opposing viewpoints —it had become a critical issue with far-reaching implications
for the future of global energy policy and resource extraction. If hydrocarbons could
be formed through purely geological processes, it could radically alter our
understanding of energy resources, making them more abundant and widely
distributed than previously thought. On the other hand, if the fossil fuel theory was
proven correct, it would have significant implications for the sustainability of current
energy practices and the environmental impact of resource extraction.

This realization made the debate feel more urgent than ever. The answers to these
questions were not just academic —they had the potential to shape the direction of
global energy policy, resource management, and environmental sustainability for
generations to come. As I considered the implications of both theories, I felt a deep
sense of responsibility to contribute to the ongoing search for answers.

Technology was not only giving us new tools to explore the Earth’s depths —it was
providing us with the means to challenge existing assumptions and push the
boundaries of scientific understanding. The debate about the origin of
hydrocarbons had evolved into a dynamic process of discovery, fueled by the
power of innovation. I realized that my pursuit of the truth about hydrocarbons
was not just about finding an answer—it was about being part of a larger
conversation that could change the way we view the world and its resources.

In the end, the role of technology in this journey was not just as a tool for gathering
evidence—it was a catalyst for new ideas, new possibilities, and a deeper
understanding of the Earth’s mysteries. And with each new breakthrough, I felt one
step closer to uncovering the true story behind the formation of hydrocarbons.

9. The Journey Continues

The journey I had embarked upon was no longer just about unraveling the
mysteries of hydrocarbons —it had evolved into something much deeper. The more
I learned about the two competing theories, the more I realized how interconnected
they were with broader questions about Earth's history, geology, chemistry, and
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even the origins of life itself. Each answer seemed to lead to more questions, and
each step forward only opened up new avenues of exploration.

What fascinated me most was the realization that our understanding of
hydrocarbons is not just about the past—it also holds the key to our future. The
debate about the origin of oil and gas is inextricably linked to how we approach
energy sustainability, environmental stewardship, and the complex balance
between resource consumption and conservation. On the other hand, if the abiotic
theory gains wider acceptance, it could reshape our approach to energy resources,
making hydrocarbons seem more abundant and accessible, albeit with its own set of
challenges.

In this way, the search for the true origin of hydrocarbons was not just about
understanding the Earth's geological processes —it was also about defining how we
view and interact with the planet’s resources. The implications of this debate were
profound and far-reaching, touching on everything from energy policies to
ecological preservation. The stakes were high, and every new piece of information
seemed to carry weight far beyond the realm of academic curiosity.

I also realized that my pursuit of knowledge was not a solitary endeavor. As I
continued to engage with experts and attend conferences, I found myself becoming
part of a larger scientific community, united by a shared goal: to uncover the truth.
The debate between the fossil fuel and abiotic theories was only one part of a much
larger conversation —one that spanned disciplines, cultures, and generations. Every
new perspective, every new experiment, and every new technological breakthrough
contributed to this ongoing dialogue.

Despite the challenges, I felt a sense of purpose in continuing this journey. The path
ahead remained uncertain, but I was no longer daunted by the complexity of the
problem. Instead, I embraced it. The more I learned, the more I understood that the
search for the truth about hydrocarbons was not just about finding definitive
answers —it was about understanding the questions that lay beneath the surface,
about pushing the boundaries of scientific inquiry, and about contributing to a
broader conversation that could shape the future of humanity.

And so, my journey continued, not just as a quest to uncover the origins of
hydrocarbons, but as a deep and evolving exploration of the Earth’s natural
resources and the intricate processes that sustain life itself. The debate was far from
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over, but I was more determined than ever to continue seeking the truth, wherever
it might lead.

10. The Pickled Analogy - Rethinking the Source of Oil

Envision a jar of pickled veggies, characterized by a gleaming film of oil that
envelops the surface of the preserved items. Initially, an unknowledgeable spectator
may presume that this oil is merely a natural derivative of the vegetable, potentially
likening it to blueberry oil. Nevertheless, a thorough analysis indicates that this
surface oil is not sourced from the pickled vegetable whatsoever. Rather, it is a pre-
manufactured mustard oil —a compound that was essential in the preservation and
mummification of the vegetable over time.

The Pickled Jar: A Closer Look

A jar of pickles may appear uncomplicated in our daily experience. The vegetable is
marinated in a blend of spices and liquids, resulting in a thin layer of oil on the
surface. For a someone unacquainted with the process, it would be simple to
misconstrue this oil as deriving from the vegetable itself —similar to the assumption
that oil located in sedimentary strata originates straight from decomposing biomass.

In this example, the mustard oil symbolizes an abiotic, pre-existing element. Its
presence was essential for preserving the vegetable's integrity, safeguarding it
against fast deterioration and enabling long-term preservation. This layer of oil
functioned as an adhesive, binding and sealing the vegetable, analogous to how
specific air hydrocarbons can preserve organic material within sedimentary rocks.

Drawing Parallels with Fossil Fuel Theory

Similar to how an onlooker may erroneously ascribe the oil in a pickle jar to the
vegetable or confuse it with blueberry oil, traditional fossil fuel theory has
historically maintained that hydrocarbons are exclusively derived from
decomposing biomass. The pickled comparison prompts us to reevaluate this
assumption.

In the geological context, it indicates that not all o0il found in sedimentary source
rocks originates only from the decomposition of living material. Some of the oil may
instead be pre-generated, arising from atmospheric photochemical processes that
formed hydrocarbons prior to the deposition of biomass. This pre-formed oil is
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essential for preserving organic matter, analogous to the mustard oil in our

container that safeguards the pickled vegetables.

The Misinterpretation of Origins

Without the proper background knowledge, its easy to misinterpret the source of
the oil:

Surface Appearance versus True Origin: Similar to how the surface oil in a
pickled jar may be erroneously seen as a consequence of the vegetable, the
apparent hydrocarbons in sedimentary rocks might be misattributed
exclusively to the decomposition of biomass.

The Function of Abiotic Processes: The mustard oil, produced through
processes unrelated to the vegetable, highlights the significance of considering
abiotic factors—such as atmospheric photochemistry —in hydrocarbon
creation. This reflects the necessity to acknowledge that not all fossil fuels
originate from biological decomposition; others arise from pre-existing
atmospheric chemistry.

The preservation mechanisms of mustard oil in vegetables resemble the
function of pre-generated hydrocarbons in mummifying and preserving
biomass within the rock record, hence aiding in the formation of productive
hydrocarbon reservoirs.

Implications for Revising Conventional Theories

The pickled analogy questions the traditional fossil fuel story by highlighting the

multiple contributions of biotic and abiotic sources:

Enhanced Comprehension: Acknowledging the significance of pre-generated
hydrocarbons helps foster a more sophisticated understanding of sedimentary
source rock development and the authentic characteristics of hydrocarbon
reservoirs.

Exploration and Resource Management: This updated viewpoint urges
geoscientists and petroleum engineers to employ sophisticated geochemical
analysis to discern the unique signatures of abiotic and biotic hydrocarbons.
Such insights can enhance exploration techniques and diminish the occurrence
of dry holes.
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e Comprehensive Geological Framework: Ultimately, the analogy endorses a
comprehensive geological framework that synthesizes atmospheric and
biological processes in the development of energy resources.

Conclusion

The pickled example effectively illustrates how misinterpretations regarding the
origin of oil might arise, both in common perceptions and in petroleum geology.
Similar to how the oil in a jar of pickles is not a direct consequence of the vegetable
but rather a pre-existing preserving ingredient, the hydrocarbons in sedimentary
rocks may not exclusively originate from biomass. Acknowledging the role of
abiotic atmospheric processes necessitates a reevaluation and enhancement of our
comprehension of fossil fuel creation, which is essential for improved exploration
and resource management.

10. The Halwa Analogy - Unraveling the Mystery of Oil Origins

Examine the renowned Indian food, halwa—a sweet, fragrant delicacy that
frequently exhibits a glossy layer of oil on its surface. Initially, one could presume
that this oil is a natural byproduct of the dish's main component, such as wheat
flour. Upon closer examination of the culinary process, it becomes evident that the
oil is not sourced from the flour; rather, it is intentionally included from an external
source during the cooking process. This additional oil improves flavor, texture, and
aids in preserving the food.

The Culinary Perspective

In preparing halwa, a chef merges wheat flour with sugar, water, and an assortment
of spices. During the culinary process, oil from a distinct source is incorporated to
attain the necessary consistency and flavor. One unfamiliar with the recipe can
erroneously assume that the oil is derived from the wheat flour itself. This instance
exemplifies a frequent error: forming judgments based exclusively on appearance
without comprehending the underlying process.

Drawing Parallels to Fossil Fuel Formation

This culinary illustration reflects a persistent hypothesis in fossil fuel theory. It has
been conventionally accepted that the hydrocarbons (the “o0il”) found in
sedimentary rocks are solely generated by the decomposition of biomass (the
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“wheat flour”). Similarly, whereas the oil in halwa is an externally incorporated
component, a considerable fraction of hydrocarbons in productive source rocks may
also originate from an external, abiotic source —namely, pre-formed atmospheric
hydrocarbons created by photochemical processes.

Key Insights from the Halwa Analogy

e Surface Appearance vs. True Composition:

The seeming oil on the halwa may be erroneously seen as naturally originating from
the wheat flour. Likewise, hydrocarbons present in sedimentary strata may be
erroneously ascribed exclusively to decomposed biomass, disregarding the
influence of pre-existing air chemicals.

e Role of External Additives:

In halwa, oil is incorporated to modify and maintain the dish, analogous to the role
of pre-generated hydrocarbons as external "additives" in geological formations.
These abiotic hydrocarbons can safeguard biological materials, prevent rapid
decomposition, and ultimately facilitate the creation of productive source rocks.

e Implications for Theory and Practice:

Similar to a chef requiring comprehensive knowledge of a recipe to comprehend a
dish, geoscientists must examine factors beyond superficial observations to
accurately ascertain the origins of hydrocarbons. Acknowledging that both biotic
(decomposed biomass) and abiotic (pre-existing atmospheric hydrocarbons) sources
contribute to oil creation undermines the conventional fossil fuel narrative and
necessitates a more sophisticated approach in exploration and resource
management.

Implications for Revising Fossil Fuel Theory

¢ Enhanced Geochemical Analyses:

Similar to a chef meticulously examining each ingredient for an impeccable meal,
scientists ought to utilize sophisticated geochemical methodologies —such as
isotope analysis and molecular spectroscopy —to differentiate between
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hydrocarbons originating from biological decomposition and those from abiotic
sources.

¢ Rethinking Exploration Models:

Recognizing that some hydrocarbons in sedimentary strata may not exclusively
derive from degraded biomass can enhance exploration models. This dual-source
approach helps mitigate the incidence of "dry holes" and enhance the precision of
resource evaluations.

e Challenging Conventional Wisdom:

The halwa analogy illustrates that initial perceptions may be misleading.
Acknowledging the significance of externally provided, pre-generated
hydrocarbons prompt a comprehensive reassessment of fossil fuel ideas, compelling
us to examine the intricate interactions between biotic and abiotic processes in the
development of our energy resources.

Conclusion

The halwa analogy provides an insightful metaphor for comprehending the
intricate origins of hydrocarbons in sedimentary rocks. Similar to the oil in halwa,
which is not derived from wheat flour but is an additive that alters the dish, the
hydrocarbons present in productive source rocks may arise via a complex
interaction between biotic decomposition and abiotic atmospheric mechanisms.
This viewpoint not only contests traditional fossil fuel ideas but also facilitates the
development of more efficient exploration tactics and resource management in the
future.

11. The Tea Bags Analogy - Unraveling the True Source of Extraction

Consider the process of brewing a cup of tea utilizing a tea bag. Upon steeping, if
you compress the utilized tea bag, you will see the discharge of extra tea. Initially,
one may infer that the tea derives exclusively from the leaves within the bag. Upon
closer examination, it becomes evident that the tea bag has absorbed and
subsequently released the infused tastes and chemicals from the hot water and milk
in the cup. The tea derived from the used bag is not solely produced by the tea
leaves, but also through contact with the surrounding medium.
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The Everyday Observation

In everyday life, when we compress a spent tea bag, the liquid that is released is a
combination of the original constituents of the tea leaves and the supplementary
infusion from the hot water and milk in the cup. To an unacquainted observer, it
may appear that the tea leaves are exclusively accountable for the flavor and hue of
the tea. However, the infusion process demonstrates that the tea bag functioned
more like a sponge—absorbing and subsequently releasing the flavors already
present in the beverage.

Drawing Parallels to Fossil Fuel Formation

This common scenario can be clearly juxtaposed with the discourse regarding the
genesis of hydrocarbons in sedimentary source rocks. Traditional fossil fuel theory
has consistently asserted that these hydrocarbons are exclusively generated through
the degradation of vegetation. The tea bag analogy implies that the observed
substance (the extracted tea or oil) may not originate solely from a single source (the
tea leaves or biomass). Alternatively, it may encompass substantial contributions
from an external source—in geology, the pre-formed, abiotic hydrocarbons
resulting from atmospheric photochemical processes.

Key Insights from the Tea Bags Analogy

e Dual Contributions:

Similar to how tea derived from a used tea bag incorporates components from both
the tea leaves and the surrounding hot water and milk, the hydrocarbons present in
sedimentary rocks may originate from a synthesis of biotic decomposition and pre-
existing air hydrocarbons. This dual contribution contests the belief that biomass is
alone accountable for hydrocarbon production.

e Interplay of Ingredients:

The tea bag's capacity to absorb and subsequently release supplementary flavors
illustrates how external elements (the surrounding liquid) can augment or alter the
final product. Likewise, abiotic processes —such as atmospheric photochemistry —
can enrich sedimentary rocks with hydrocarbons that improve the retention and
maturation of organic materials, so adding to productive source rocks.
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e Misinterpretation Based on Surface Observations:

An uninformed reading may presume that the flavor of the tea derives exclusively
from the tea leaves. Simultaneously, depending on surface observations of
hydrocarbon-rich rocks may result in the erroneous assumption that oil is solely
derived from decomposing biomass, neglecting the substantial contribution of pre-
existing abiotic hydrocarbons.

Implications for Revising Fossil Fuel Theories

e Enhanced Analytical Techniques:

Similar to a meticulous taster examining the elements of a tea blend, geoscientists
must employ sophisticated geochemical techniques —such as isotope analysis and
molecular spectroscopy —to distinguish between hydrocarbons originating from
biomass and those produced by abiotic processes.

¢ Rethinking Exploration Models:

Recognizing that hydrocarbons in sedimentary rocks may originate from several
sources allows for the refinement of exploration models. This dual-source
perspective may enhance predictions of reservoir quality and decrease the
frequency of non-productive drilling.

e A Call for Integrated Understanding;:

The tea bag example highlights the necessity of accounting for all contributing elements
within a system. In both culinary arts and geological sciences, comprehending the
entire "recipe" is essential for precise interpretation and efficient decision-making.

Conclusion

The tea bag analogy provides a clear and informative metaphor for comprehending the
intricacies of hydrocarbon production in sedimentary rocks. Similar to how the tea
extracted from a used tea bag results from the interaction of tea leaves and infused liquid,
the hydrocarbons present in productive source rocks may originate from the interplay
between decomposing biomass and pre-existing atmospheric hydrocarbons. Identifying
this dual-source contribution contests traditional fossil fuel ideas and facilitates the
development of more precise exploration tactics and resource management in the future.
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CHAPTER 3

The Search for Answers

As I delved deeper into the world of hydrocarbon research, I found myself
grappling not just with the existing theories but also with my own growing sense of
dissatisfaction with the binary nature of the debate. For years, I had been reading
and learning about the two predominant theories surrounding the origins of
petroleum: the fossil fuel theory and the abiotic theory. Each had its strengths and
weaknesses, but I could not ignore the feeling that something was missing —a third,
potentially more nuanced approach that could reconcile the two competing
viewpoints. The more I investigated, the more I realized that the origins of
petroleum were likely far more complex than either of these theories could fully
explain. I began to consider the possibility that atmospheric processes and the
chemistry of the Earth itself could play a critical, yet largely unexplored, role in
hydrocarbon formation. I felt that the science of hydrocarbons needed a theory that
embraced both biological and geological origins, incorporating elements that had
been underappreciated in previous models.

The fossil fuel theory, which had been the cornerstone of hydrocarbon research for
over a century, posited that petroleum was primarily derived from the remains of
ancient marine organisms — plants, plankton, and other forms of microscopic life.
According to this theory, the process of sedimentation over millions of years
subjected these organic materials to extreme pressure and heat, transforming them
into oil and gas. While this theory was compelling, it faced significant limitations.
For one, it could not explain the vast oil reserves found in regions that were never
covered by ancient seas, nor could it account for the wide distribution of petroleum
in areas far removed from where biological life was presumed to have flourished.

The abiotic theory, in contrast, suggested that hydrocarbons had a purely geological
origin. According to proponents of this view, hydrocarbons were formed through

36



chemical reactions in the Earth’s mantle, deep beneath the surface. These reactions,
often driven by high temperatures and pressures, could convert simple chemical
compounds like methane into more complex hydrocarbons. The abiotic theory was
appealing because it provided a solution to the mystery of petroleum deposits in
non-marine regions. It also suggested that hydrocarbons could be replenished over
time as new reactions occurred in the Earth’s interior.

Beginning in the 1950s, Kudryavtsev (1951) (Kudryavtsev 1951) and other later
publications introduced a revised interpretation of Mendeleev’s theory, which is
based on thermodynamic equilibrium for chemical processes, permitting the
spontaneous synthesis of methane alone under conditions of elevated temperature
and pressure.

Comparable to those of the upper mantle area. Rudakov (Rudakov 1967) provided
an overview of the first advancements in abiotic oil formation. Proponents of the
abiotic hypothesis assert that the hydrogen-carbon system produces hydrocarbons
at the pressures and temperatures characteristic of the Earth's mantle (Kenney et al.,
2002) (Kenney et al. 2002). Experimental evidence indicates that under certain
circumstances of elevated pressure and temperature (e.g., inside a diamond anvil),
carbon and hydrogen may be synthesized to produce hydrocarbons (Kenney et al.
2002). The Fischer-Tropsch technique (1930), invented in the 1920s, demonstrates
the feasibility of synthesizing long-chain, petroleum-like hydrocarbons from

inorganic reactants.

Due to the lack of translation and dissemination of several Russian-Ukrainian
studies among Western scholars, the most prominent advocacy of contemporary
abiotic theory is attributed to Thomas Gold (1985; 1992; 1999) (Scott 2003). J.F.
Kenney, the drilling manager of Gold’s Siljan Ring project, has made substantial
contributions to promoting the abiotic hypothesis of petroleum creation. V.G.
Kutcherov and many other Russian researchers have collaborated with J.F. Kenney
on numerous publications to rejuvenate the Russian-Ukrainian idea and
disseminate it beyond the scientific community. Glasby (2006) (Glasby 2006) has
conducted a more comprehensive analysis of the Russian-Ukrainian theory, Gold's
concepts, and several additional contributions.

Advocates of the abiotic hypothesis often assert that hydrocarbons cannot be
generated at the surface owing to chemical limitations dictated by the second law of
thermodynamics. This assertion overlooks the reality that all life exists in
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thermodynamic disequilibrium with its surroundings (Walters, 2006) (Walters
2006). Some said that carbohydrates might serve as precursors, described as "typical
biotic reagents" (Kenney et al.,, 2002), while others contended that proteins and
carbs have not been considered significant in petroleum creation for the last 40
years (AAPG Explorer, 2002). Kenney and Dieters (2000) (Kenney and Deiters 2000)
also attempted to elucidate the formation of optical activity via abiotic mechanisms.

In recent decades, astronomers have often advocated for the abiotic petroleum idea.
Carbonaceous chondrites and other planetary entities, such as asteroids, comets,
and moons, have been shown to harbor hydrocarbons and other organic molecules
in the absence of biological life (Cronin et al. 1988) (Cronin, Pizzarello, and
Cruikshank 1988). In 1955, Fred Hoyle posited that, if the Earth was created from
analogous components, substantial quantities of abiotic hydrocarbons must exist in
some location. The prevalence of methane on the outer planets of the solar system is
often cited as evidence for an abiotic genesis of oil.

The astronomer Thomas Gold (1985) (Gold 1999) was inspired by Hoyle's concept
and devised his own model. Gold said that mantle methane is perpetually
introduced into the crust in vulnerable locations, including the lithosphere's plate
borders, ancient suture zones, and meteorite impact sites.

In circumstances of gradual upward migration and cooling, part of this methane is
thought to polymerize and undergo Fischer-Tropsch-like processes, yielding longer
hydrocarbon chains and greater molecular weight crude oil. Szatmari (1989)
(Szatmari 1989) and Potter et al. (2004) (Potter and Konnerup-Madsen 2003)
provide an outline of Fischer-Tropsch synthesis concerning abiotic petroleum.
Schoell (1988) (Schoell 1988) and Wang et al. (1997) (Wang et al. 1997) provide a
comprehensive description of abiogenic natural gas. Gold (1992; 1999) (Gold 1992)
subsequently revised his idea, proposing that coal and crude oil derive from mantle
gas fluxes that nourish microbes residing at extreme depths.

In recent decades, astronomers have often advocated for the abiotic petroleum idea.
Carbonaceous chondrites and other planetary entities, such as asteroids, comets,
and moons, have been shown to harbor hydrocarbons and other organic molecules
in the absence of biological life (Cronin et al. 1988). In 1955, Fred Hoyle posited that,
if the Earth was created from analogous components, substantial quantities of
abiotic hydrocarbons must exist in some location. The prevalence of methane on the
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outer planets of the solar system is often cited as evidence for an abiotic genesis of
oil.

The astronomer Thomas Gold (1985) (Gold 1985) was inspired by Hoyle's concept
and devised his own model. Gold said that mantle methane is perpetually
introduced into the crust in vulnerable locations, including the lithosphere's plate
borders, ancient suture zones, and meteorite impact sites.

In circumstances of gradual upward migration and cooling, part of this methane is
thought to polymerize and undergo Fischer-Tropsch-like processes, yielding longer
hydrocarbon chains and greater molecular weight crude oil. Szatmari (1989)
(Szatmari 1989) and Potter et al. (2004) provide an outline of Fischer-Tropsch
synthesis concerning abiotic petroleum. Schoell (1988) and Wang et al. (1997)
provide a comprehensive description of abiogenic natural gas. Gold (1992; 1999)
subsequently revised his idea, proposing that coal and crude oil derive from mantle
gas fluxes that nourish microbes residing at extreme depths.

It is essential to acknowledge the contributions of Giardini and Melton (1981)
(Giardini and Melton 1981) as well as Giardini et al. (1982) (Giardini, Melton, and
Mitchell 1982). Research on rocks from various global locations has shown the
widespread presence of mantle hydrocarbons, although in very low concentrations
inside mantle-derived rocks (Sugisaki and Mimura, 1994) (Sugisaki and Mimura
1994). Hulston et al. (2001)(Hulston, Hilton, and Kaplan 2001) arrived at a same
result after an examination of the Taranaki Basin in New Zealand. Substantial
quantities of abiotic oil in the Earth's crust may be excluded (Sherwood Lollar et al.,
2002) (Sherwood Lollar et al. 2002). Additional research has successfully identified
or synthesized trace quantities of abiotic oil (Sherwood Lollar et al., 1993; McCollom
and Seewald, 2001; Potter and Konnerup-Madsen, 2003; McCollom, 2003;
Kolesnikov et al., 2009) (Lollar et al. 1993) (McCollom and Seewald 2001) (Potter
and Konnerup-Madsen 2003) (Kolesnikov, Kutcherov, and Goncharov 2009).

This study indicates that abiotic 0il can be synthesized under certain laboratory
circumstances of elevated pressure and temperature, and that trace amounts of
abiotic hydrocarbons may form in the mantle. Nevertheless, no economically viable
accumulations have ever been discovered (Walters, 2006). No oil has ever been
documented along significant faults in continental shield regions devoid of
sedimentary rocks (Peters et al., 2005). Jenden et al. (1993) determined that the
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abiotic composition of commercial natural gas is below 200 ppm and that little
confidence should be attributed to the resource potential of abiotic natural gas.

As I grew more frustrated with the limitations of both of these theories, I found
myself asking: could there be another explanation—one that integrated the
geological processes of the Earth with the atmospheric phenomena that shape our
planet? What if hydrocarbons were formed in a more complex, multi-stage process
that involved both the upper atmosphere and the deep Earth? I began to develop a
hybrid theory —one that incorporated elements of both the fossil fuel and abiotic
theories, but also introduced a new component: atmospheric hydrocarbons.

I proposed that the formation of hydrocarbons began not in ancient seas or deep
within the Earth’s mantle, but in the upper atmosphere, where cosmic rays and
ultraviolet (UV) radiation could trigger chemical reactions that would create
complex hydrocarbons. This process, known as atmospheric synthesis, is not
entirely new; in fact, scientists have long known that high-energy particles like
cosmic rays and UV radiation can break apart simple molecules, such as carbon
dioxide and methane, into reactive ions and atoms. These free radicals, in turn, can
recombine to form larger, more complex organic molecules. The idea that
hydrocarbons could be synthesized in the atmosphere had been considered before,
but it had not been widely accepted as a major factor in the formation of petroleum.
I believed that atmospheric hydrocarbons were far more important than had been
previously thought.

Cosmic rays, which constantly bombard the Earth’s atmosphere, are a powerful
source of energy. These rays—high-energy particles that travel through space at
nearly the speed of light —are capable of breaking apart atoms and molecules in the
atmosphere. When cosmic rays collide with molecules like carbon dioxide, they can
ionize the atoms and create free radicals that are highly reactive. These free radicals
can then recombine in various ways to form hydrocarbons, such as methane,
ethane, and even larger, more complex molecules like propane and butane. Similarly,
UV radiation, which is constantly emitted by the sun, can also break apart and
recombine molecules in the atmosphere. Over time, these processes can lead to the
formation of simple hydrocarbons, which could then fall to Earth.

In my theory, I hypothesized that this process of atmospheric hydrocarbon
formation was a significant contributor to global petroleum reserves. I suggested
that simple hydrocarbons, once formed in the upper atmosphere, could rain down

40



onto the Earth’s surface. This "cosmic rain" of hydrocarbons would accumulate on
the surface and eventually migrate into the Earth’s crust, after blending with
biomass in sedimentary environments. Where they would be subjected to the high
pressures and temperatures of geological processes. This would allow them to
undergo further chemical transformations, ultimately forming the oil and gas
deposits that we rely on today. The idea that hydrocarbons could form in the
atmosphere and then migrate into the Earth’s crust was a key component of my
theory.

The migration process was an essential element in my model. I suggested that
simple HCs, and greenhouse gases, once reached in the upper atmosphere, could
transform into complex organic compounds, before rain down to earth’s surface.
These hydrocarbons would be subject to chemical changes as they moved through
the Earth’s crust, eventually becoming the more complex organic compounds found
in petroleum. I suggested that the migration of hydrocarbons from the surface to
deeper layers of the Earth’s crust was a crucial part of the process. This migration
would explain why petroleum was found in such diverse regions of the world —
areas that were not necessarily associated with ancient seas or marine life.

The combination of atmospheric hydrocarbon formation and geological processes, 1
believed, could explain the widespread distribution of petroleum reserves in places
where ancient seas were not present. This theory offered a new and more
comprehensive explanation for the formation of hydrocarbons that accounted for
both the chemical processes occurring in the Earth’s crust and the atmospheric
synthesis of hydrocarbons.

In contrast to the fossil fuel theory, which emphasized the biological origin of
hydrocarbons, my hybrid theory proposed that biomass played only a minor role in
the formation of petroleum. While I acknowledged that organic matter —such as
ancient plants and marine organisms—could contribute to the formation of
hydrocarbons, I argued that it was not the dominant source. Instead,

I believed that hydrocarbons formed primarily through geological and atmospheric
processes, with biomass playing a secondary, albeit important, role.

One of the key pieces of evidence supporting my theory was the isotopic
composition of hydrocarbons found in certain oil fields. Isotopic ratios, particularly
the carbon isotope ratios in petroleum, often deviated from what would be expected
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if the hydrocarbons had formed solely from biological sources. These deviations
suggested that at least some of the hydrocarbons had a non-biological origin.

If my theory were correct, it would have profound implications for our
understanding of petroleum formation and distribution. It would challenge the
prevailing view that oil and gas were primarily the result of ancient biological
processes, and instead suggest that atmospheric and geological factors played a
much larger role. This new understanding could open up new avenues for
hydrocarbon exploration, particularly in regions where traditional fossil fuel theory
would predict little or no petroleum. It would also suggest that the formation of
hydrocarbons was a dynamic, ongoing process that could be replenished over time,
as new atmospheric hydrocarbons were formed and migrated into the Earth’s crust.

1. The Role of the Atmosphere in Hydrocarbon Formation

The idea that hydrocarbons could form in the atmosphere is not a new one, but the
implications of this possibility had yet to be fully explored. Previous studies had
demonstrated that under the influence of high-energy particles, such as those found
in cosmic rays, basic molecules could break apart, forming highly reactive ions and
radicals. These free radicals could then recombine into larger and more complex
organic molecules, including hydrocarbons. The process, known as "atmospheric
synthesis," had been observed in various extraterrestrial environments, particularly
in the interstellar medium — the vast expanse of space between stars. In fact,
some scientists had even suggested that such molecules might exist in space as
part of cosmic dust or meteorites, and that these organic compounds could
potentially fall to Earth. However, the role of atmospheric hydrocarbons in
contributing to global petroleum reserves had been largely underappreciated and
unexplored, especially in the context of large-scale oil deposits.

I had spent considerable time evaluating the literature and scientific studies that
supported this idea, and I was becoming increasingly convinced that atmospheric
hydrocarbons were a far more important component of petroleum formation than
previously thought. To understand why this was so, I needed to delve deeper into
the Earth’s atmospheric conditions and how they interacted with the high-energy
particles that continuously bombard our planet.

The Earth’s atmosphere is constantly bombarded by high-energy cosmic rays and
UV radiation— two sources of energy capable of catalyzing chemical reactions
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between basic elements and compounds. Cosmic rays, in particular, are high-energy
particles that travel through space at speeds close to that of light. These rays are
composed of protons, electrons, and atomic nuclei, and when they collide with
molecules in the atmosphere, they can cause ionization or fragmentation of those
molecules, breaking them into smaller components. This ionization process creates
highly reactive ions, which are then free to combine with other atoms and
molecules to form more complex compounds. For example, when cosmic rays strike
carbon dioxide (CO:), they can split the CO: molecule into free radicals, which can
then react with hydrogen (H:) to form methane (CHs) and other simple
hydrocarbons.

This process is not confined to the upper reaches of the Earth’s atmosphere, such as
the ionosphere or the thermosphere. In fact, atmospheric reactions involving cosmic
rays and UV radiation occur throughout the entire atmosphere, from the
stratosphere to the troposphere. These reactions have the potential to produce a
wide variety of organic compounds, including hydrocarbons, which can then
descend toward the Earth’s surface. Given that the atmosphere is constantly being
bombarded by cosmic rays and UV radiation, it seemed entirely plausible that
hydrocarbons could form continuously and accumulate over time in the Earth's
atmosphere.

What struck me as particularly significant was the idea that these atmospheric
hydrocarbons could be a source of petroleum. I proposed a scenario in which
simple hydrocarbons, such as methane, ethane, and propane, formed in the
atmosphere as a result of the interaction between cosmic rays, UV radiation, and
basic atmospheric elements. Over time, these hydrocarbons would fall toward the
Earth’s surface in a manner similar to cosmic dust, and accumulate in various
regions, including the Earth’s crust. As these hydrocarbons descended, they would
encounter a variety of geological processes that could trap and concentrate them in
sedimentary basins, forming deposits that we now associate with petroleum
reserves.

The cosmic rain of hydrocarbons, while initially composed of simple molecules,
would be subject to the same geological processes that have long been recognized as
crucial in the formation of oil and gas. Over time, these conditions would cause the
simple hydrocarbons to undergo chemical transformations, resulting in the
formation of more complex organic compounds, including the wide range of
hydrocarbons found in petroleum.
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To visualize this process, imagine the Earth as a vast, dynamic system. The upper
atmosphere continuously produces simple hydrocarbons through the action of
cosmic rays and UV radiation. These hydrocarbons, like raindrops falling from the
sky, gradually descend to the surface, where they are trapped by geological
formations. Over millions of years, they undergo transformations in the Earth's
crust, ultimately forming the petroleum deposits we rely on today. In my theory, the
formation of hydrocarbons through atmospheric synthesis was not just a minor
contributor to petroleum reserves, but rather a significant and continuous process
that worked in tandem with other geological processes to create the vast oil and gas
fields we depend on.

There were several reasons why I believed this process was more important than it
had been credited for. First, the sheer volume of cosmic radiation and UV radiation
that bombards the Earth on a daily basis cannot be underestimated. These high-
energy particles are constantly breaking apart molecules in the atmosphere, leading
to the formation of free radicals and the subsequent creation of hydrocarbons.
Second, atmospheric hydrocarbons are not localized to specific geographic
regions, but rather are a global phenomenon. This means that the production of
hydrocarbons in the atmosphere is not limited to areas where ancient seas once
existed or where certain geological conditions prevail. Instead, the formation of
atmospheric hydrocarbons could occur across the globe, offering a more
comprehensive and widespread source of petroleum.

Moreover, the potential for atmospheric hydrocarbons to contribute to petroleum
reserves could explain some of the more enigmatic aspects of petroleum
distribution. For instance, there are vast oil fields located in regions that were never
covered by ancient seas or where biological life was not abundant. These regions
have long puzzled researchers who struggle to explain how hydrocarbons could be
present in areas where there is little evidence of biological activity. My theory
offered a solution: atmospheric hydrocarbons could be forming and accumulating
in these regions, explaining the presence of oil reserves even in areas where no
ancient seas ever existed.

Additionally, the notion that atmospheric hydrocarbons could play a significant
role in the formation of petroleum also presented a new understanding of how
hydrocarbons migrate and accumulate over time. While the traditional fossil fuel
theory emphasized the slow process of biomass decomposition and the
accumulation of organic matter in sedimentary layers, my theory suggested that
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hydrocarbons could migrate through the atmosphere and into the Earth's crust,
where they would then undergo further geological processes. This migration would
explain the widespread presence of hydrocarbons in different regions, even those
far removed from ancient oceans.

One of the most important aspects of my theory was its potential to offer a more
dynamic, ongoing model of hydrocarbon formation. In the initial phases of my idea,
I contemplated the notion that petroleum might derive from significant geological
occurrences rather than exclusively from ancient biological material. I envisioned a
situation in which the collision of a substantial celestial body creates an impact
crater, subsequently initiating super volcanic activity deep under the Earth. This
significant geological disturbance results in the emission of vast amounts of
greenhouse gases, including methane, water vapor, ammonia, and basic
hydrocarbons, into the atmosphere. This moment signifies the initiation of what I
refer to as the 'atmospheric Giga Factory' —a natural, extensive chemical processing
system. This paradigm posits that the atmosphere functions as an extensive
laboratory, whereby fundamental gaseous components engage in photochemical
and thermochemical processes, progressively yielding more complex hydrocarbons.

In conclusion, the theory that hydrocarbons could form in the atmosphere (After
Super Volcanic Activity) provided a compelling alternative to traditional models of
petroleum formation. By incorporating the role of cosmic radiation, UV radiation,
and atmospheric synthesis, my theory proposed a dynamic, ongoing process that
contributed significantly to the formation of petroleum reserves. This new
understanding had the potential to reshape the way we think about oil and gas,
offering new insights into their origins, distribution, and potential for future
exploration. As I continued to explore this idea, I felt a growing sense of conviction
that atmospheric hydrocarbons played a far more significant role in the formation
of petroleum than had ever been acknowledged, and that this was a key piece of the
puzzle in our understanding of Earth's natural resources.in te

2. Extraterrestrial Evidence: Hydrocarbons Beyond Earth

One of the most compelling pieces of evidence for the abiotic origin of
hydrocarbons is not found on Earth, but in the vastness of space. If hydrocarbons
are solely biological in nature, then their occurrence should be confined to planets
where life previously existed. But recent scientific findings over the last few decades
have shown an abundance of hydrocarbons in bodies in space where life has never
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been present. These results challenge the long-held fossil fuel hypothesis and
indicate that hydrocarbons are not exclusive to biological processes but rather occur
naturally through deep planetary and atmospheric chemistry.

The most well reported instance of alien hydrocarbons is from Titan, Saturn's
biggest moon. Titan's surface is adorned with extensive lakes and seas of liquid
methane and ethane, notwithstanding its frigid temperatures and the absence of
life. This poses a definitive contradiction to the biogenic model —if hydrocarbons
can exist in substantial amounts without any biological contribution, why should
we presume that all hydrocarbons on Earth originate from ancient flora and fauna?
Titan's atmosphere, rich in methane, and the presence of hydrocarbon precipitation
bolster the hypothesis that hydrocarbons may be synthesized solely by chemical
processes in planetary settings.

Beyond Titan, astronomers have found methane, ethane, and other hydrocarbons
on comets, asteroids, and even in the atmospheres of gas giants like Jupiter, Saturn,
Uranus, and Neptune. Renowned scientist Fred Hoyle postulated in 1955 that
hydrocarbons must have been present in Earth's interior from the very beginning if
it was developed from the same primordial ingredients as the rest of the solar
system. This viewpoint conforms with the Russian-Ukrainian abiotic petroleum
hypothesis, which holds that high-pressure geochemical processes produce
hydrocarbons constantly within planetary mantles.

The existence of hydrocarbons beyond Earth profoundly contradicts the idea that
oil and gas are limited natural resources. If hydrocarbons may originate in deep
planetary interiors and atmospheres independent of biological contributions, then
Earth's petroleum reserves may not stem from ancient organic decomposition but
rather from a continuous geological process. This insight has significant
ramifications for petroleum exploration, energy sustainability, and space
exploration. Given the prevalence of hydrocarbons in the cosmos, they may
function as an accessible energy supply for future interplanetary journeys, therefore
obviating the need of transporting fuel from Earth.

My ongoing study into the abiotic idea has reinforced my conviction that Earth's
hydrocarbons are not the byproducts of past life but rather an intrinsic planetary
characteristic. If hydrocarbons are present across the solar system, then the premise
that Earth's oil and gas reserves originate only from biological material is both
erroneous and scientifically constraining. Future energy studies must use both
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planetary geology and astrophysical insights to fully comprehend the origins of
hydrocarbons.

3. The need for a Balanced Model

The existence of hydrocarbons beyond Earth profoundly contradicts the idea that
oil and gas are limited natural resources. If hydrocarbons 1 originate in deep
planetary interiors and atmospheres independent of biological contributions, then
Earth's petroleum reserves may not stem from ancient organic decomposition but
rather from a continuous geological process. This insight has significant
ramifications for petroleum exploration, energy sustainability, and space
exploration. Given the prevalence of hydrocarbons in the cosmos, they may
function as an accessible energy supply for future interplanetary journeys, therefore
obviating the need of transporting fuel from Earth.

My ongoing study into the abiotic idea has reinforced my conviction that Earth's
hydrocarbons are not the byproducts of past life but rather an intrinsic planetary
characteristic. If hydrocarbons are present across the solar system, then the premise
that Earth's oil and gas reserves originate only from biological material is both
erroneous and scientifically constraining. Future energy studies must use both
planetary geology and astrophysical insights to fully comprehend the origins of
hydrocarbons.

Conversely, the abiotic school, led by Thomas Gold, ]J.F. Kenney, and the Russian-
Ukrainian school, also offers convincing data that hydrocarbons are generated in
the mantle by high-temperature, high-pressure chemical processes and rise into the
upper parts of the crust via deep fracture systems. Nevertheless, detractors contend
that even though mantle-hydrocarbons do exist, they do not explain the totality of
petroleum in commercial oil fields.

From decades of arguments, lectures, and scientific debates, I have observed how
intellectual bias bars most scientists from hearing different perspectives. The dogma
of the fossil fuel theory has discouraged free investigation into abiotic processes,
while others among the abiotic camp reject all biogenic inputs outright. Science
must never be about the defense of outdated dogmas, but rather about seeking
objectively the truth. The only way for a scientific understanding of petroleum
formation to be formulated is through a hybrid approach that is independent of
ideology.
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4. Learning from nature: Recycling Greenhouse Gases into Future
Energy

One of the most groundbreaking realizations I have made from my research is that
Earth itself is a natural energy factory. The processes that create petroleum deep in
the mantle and through atmospheric photochemistry are still operating today, so
hydrocarbons are not merely fossils of the past but part of a continuing natural
cycle. If we can learn and imitate these processes, we might uncover new methods
to transform greenhouse gases into beneficial energy learning from Atmospheric
Giga recycling section, solving two of humanity's largest problems — climate change
and energy shortages.

Over the history of Earth, volcanic eruptions, asteroid collisions, and natural
atmospheric processes have converted simple gases into complicated hydrocarbons.
If we look at the process itself, we realize that nature has already optimized a
carbon capture and conversion system. Rather than permit carbon dioxide (CO.)
and methane (CHa) to build up in the atmosphere as pollutants, these gases have
been recycled in the past into energy-containing hydrocarbons by natural
photochemical and geological processes.

If nature has been converting greenhouse gasses into hydrocarbons for millions of
years, why are we unable to develop technology that replicate this process? A
future in which carbon emissions from industrial facilities and vehicles are captured
and chemically transformed into liquid hydrocarbons or synthetic fuels is a
compelling aspiration. Instead of seeing CO: as a byproduct, we may use it as a
fundamental resource for energy production, in accordance with the natural
processes that have sustained Earth's hydrocarbon cycle for billions of years.

To achieve this, scientific research must prioritize the development of catalytic
processes and energy-efficient techniques for converting CO:. and methane into
longer-chain hydrocarbons. Utilizing high-energy photochemical reactions, mineral
catalysts, and regulated pressure systems, we may develop a mechanism that
sequesters carbon from the atmosphere while simultaneously producing
sustainable fuels.

This is not science fiction—it is a natural extension of the processes that have been
sculpting our world since its creation. If we can tap into Earth's own recycling
mechanisms for energy, we might be able to create a truly sustainable, closed-loop
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energy system that does away with the need to extract and burn fossilized
hydrocarbons.

As I look back, I realize that my investigation of the abiotic origins of hydrocarbons
has brought me to an even deeper understanding — the solution to future energy lies
in learning from the past. By examining how nature has repeatedly cycled carbon
and produced hydrocarbons over geologic time, we can create energy plans that are
not only sustainable but actually consistent with Earth's natural processes.

5. Migration and Transformation in the Earth’s Crust

Once atmospheric hydrocarbons had descended to the Earth's surface, I theorized
that they would not simply remain in their simple, initial forms but would undergo a
critical transformation as they were trapped in sedimentary rock formations. This
transformation was key to the formation of the high-quality oil and gas reserves we
see today, and understanding how hydrocarbons evolve in the Earth's crust was
essential for grasping the larger picture of petroleum formation.

The journey of these hydrocarbons through the Earth’s crust would involve immense
pressure and heat, both of which play pivotal roles in the chemical reactions that
occur deep beneath the surface. The process began when hydrocarbons —primarily
simple compounds like methane, ethane, and propane —migrated from the Gia
atmosphere and surface into the deeper layers of the Earth's crust, where they
encountered extreme conditions. At these depths, temperatures could soar to
hundreds of degrees Celsius, and the pressures could be several thousand times
greater than those at the Earth's surface. Under such conditions, the hydrocarbons
were subjected to geological forces that would cause them to undergo a process of
transformation, turning them from simple, low-molecular-weight molecules into
more complex and energy-rich compounds. This transformation is what led to the
formation of crude oil, natural gas, and other petroleum products.

The process of hydrocarbon transformation in the Earth’s crust is highly complex and
multifaceted. As hydrocarbons move through porous and permeable rock layers,
they may be subjected to various types of chemical reactions, such as cracking,
polymerization, and cyclization. For instance, in the presence of high pressure and
heat, large hydrocarbon molecules may break apart into smaller molecules (a
process called cracking), or smaller molecules might combine to form larger, more
complex molecules (a process called polymerization). The transformation could also
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lead to the formation of cyclic hydrocarbons, where carbon atoms in the molecule
bond in a ring- like structure (a process called cyclization). These transformations
are essential for creating the diverse range of hydrocarbons found in petroleum
deposits, from simple gases to complex liquid oils.

The migration of hydrocarbons from the surface into deeper geological layers was
also a crucial aspect of their eventual accumulation in large reservoirs. As
atmospheric hydrocarbons fell to the Earth’s surface, they would likely infiltrate
porous rock formations, where they could accumulate and migrate over time. These
porous rock formations, often referred to as 'reservoir rocks," are typically
composed of sandstones, limestones, or other materials with sufficient pore space to
allow hydrocarbons to flow through them. Once hydrocarbons entered these
reservoir rocks, they would migrate slowly over long periods, seeking areas of
lower pressure where they could accumulate in large quantities. This migration was
driven by the buoyancy of the hydrocarbons, as oil and gas are less dense than
water and thus tend to move upward through the rock layers.

The migration of hydrocarbons is an essential part of the petroleum formation
process because it explains why petroleum reserves are often found in specific
locations, sometimes far removed from ancient oceans or other sources of organic
matter. In many cases, oil fields and natural gas deposits are located in regions that,
according to the traditional fossil fuel theory, should not have produced petroleum.
These regions may never have been covered by ancient seas, nor may they have had
abundant biological life that could have contributed to the formation of
hydrocarbons. Under the traditional theory, these regions would seem unlikely to
contain oil and gas. However, by incorporating the idea of atmospheric
hydrocarbons, my theory explained how oil and gas could be found in these
seemingly unlikely areas. Atmospheric hydrocarbons could have accumulated in the
Earth's crust over time, migrating from the surface and forming petroleum deposits
in regions far removed from ancient marine environments.

Another key element of my theory was the idea that the transformation of
hydrocarbons in the Earth’s crust was not solely dependent on the presence of
organic matter from biological sources only. While the traditional fossil fuel theory
suggested that hydrocarbons were formed primarily from the remains of ancient
plants and marine organisms, I proposed that hydrocarbons in sedimentary rocks
were primarily the result of geological processes occurring deep within the Earth. In
my view, the atmospheric hydrocarbons that had descended from the upper

50



atmosphere would be the dominant source of petroleum, with biomass acting only
as a minor contributor to the overall pool of hydrocarbons. This was a departure
from the widely held belief that biomass, specifically the remains of ancient marine
organisms, was the primary source of hydrocarbons.

By suggesting that hydrocarbons could form without a heavy reliance on biomass,
my theory offered a more comprehensive and nuanced explanation for the
widespread presence of hydrocarbons in areas that had never been covered by
ancient seas or had limited biological activity. For instance, there are significant oil
and gas fields in regions such as the Arctic, deep continental basins, and deserts —
areas that, according to the fossil fuel theory, should not have abundant petroleum
deposits due to a lack of marine life. However, by recognizing the role of
atmospheric hydrocarbons, my theory suggested that these hydrocarbons could
form and accumulate in sedimentary layers, regardless of the region’s history of
marine life.

The idea of atmospheric hydrocarbons migrating through the Earth’s crust and
transforming into petroleum was also supported by the geological principle of
“source rock.” Traditionally, source rocks—such as organic-rich shales—are
considered the birthplace of hydrocarbons, with the organic material in these rocks
undergoing heat and pressure over time to form oil and gas. In my model, however,
source rocks were not solely responsible for generating hydrocarbons. Instead, they
served as sites for the accumulation and trapping of atmospheric hydrocarbons. The
hydrocarbons from the atmosphere would infiltrate these source rocks, where they
would then undergo the transformative processes of cracking, polymerization, and
other chemical reactions, ultimately resulting in the formation of petroleum.

This shift in perspective also had important implications for our understanding of
oil migration and reservoir formation. Traditional models often suggested that
oil and gas were trapped in reservoirs as a result of their migration from deep
source rocks to more porous reservoir rocks. My theory added an additional layer to
this process, suggesting that oil and gas could have migrated from the atmosphere
to the Earth's surface long before being trapped in reservoirs. This migration would
have involved a complex interplay of atmospheric and geological processes, with
hydrocarbons entering the Earth’s crust from the surface and accumulating in
various geological formations over time.
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Importantly, this theory also provided a new way of looking at petroleum
exploration. If atmospheric hydrocarbons were indeed a significant source of
petroleum, then it was possible that oil and gas deposits could be found in regions
that had not been traditionally considered prime targets for exploration. Oil
exploration could shift focus from areas with rich organic deposits to regions with
more favorable atmospheric conditions for hydrocarbon formation. This could lead
to new discoveries and open up untapped regions for exploration, potentially
changing the global landscape of petroleum reserves.

In conclusion, the transformation and migration of atmospheric hydrocarbons in the
Earth's crust provided a compelling and alternative model for the formation of
petroleum. By suggesting that atmospheric hydrocarbons —rather than being a
minor source — played a major role in the creation of petroleum, I was able to offer a
more dynamic and global perspective on the origins of oil and gas. This model not
only explained the widespread presence of petroleum in regions far from ancient
seas but also helped us understand the complex processes that govern hydrocarbon
migration, accumulation, and transformation deep within the Earth. The implications
of this theory were vast, offering new insights into the formation, distribution, and
exploration of petroleum reserves. It also suggested that the process of hydrocarbon
formation was not a finite, one-time event, but rather an ongoing and dynamic
cycle, influenced by atmospheric and geological forces acting over millions of years.

6. Titan as a Young Model of Earth

Titan, the largest moon of Saturn, presents an intriguing comparison to primordial
Earth. This speculative chapter examines the notion that Titan may embody a
nascent iteration of Earth —a realm where present conditions suggest the possibility
of significant metamorphosis.

One of the best methods for describing complicated scientific ideas is comparative
analysis. In seeking to comprehend the actual origin of hydrocarbons on Earth, I
have tended to look outward from our planet to discover comparable natural
processes in other parts of the solar system. One of the most compelling examples is
Saturn's largest moon, Titan. Titan is a natural laboratory, an alien world in which
hydrocarbon processes take place independent of biological influence. Titan gives
us a window into the ancient past of Earth and allows us to find the underlying
mechanisms behind petroleum generation.
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Titan’s Transitional Climate

Today, Titan is an icy, cold planet, a vastly different one from Earth. The surface
temperature is about -179°C (-290°F), rendering it unsuitable for life as we
understand it. But what truly makes Titan a standout is that it has copious
hydrocarbons. Evidence of extensive liquid methane and ethane seas and lakes on
huge expanses of its surface is clear through observation by the European Space
Agency (ESA) and NASA's Cassini mission. Even more incredible, the reservoirs of
these hydrocarbons are larger in volume than Earth's entire collection of known
reserves of oil and gas. None of Titan includes any signs of biological life, though.
This is a basic contradiction to the theory of fossil fuels —if oil and gas on our planet
were only formed through ancient biological matter, then how did Titan build up so
much methane and ethane without the presence of life?

In reality, Titan is a young model of Earth. When it transitions to warmer
conditions, life will be present, and liquid hydrocarbons will form source rocks after
interacting with methane.

The only reasonable explanation is abiotic hydrocarbon formation, where
hydrocarbons are formed by pure chemical and geological means. On Titan, this is
achieved by atmospheric photochemistry, a process in which solar ultraviolet (UV)
radiation reacts with simple gases like methane (CHa), carbon dioxide (CO:), and
nitrogen (N:) to form complex organic molecules. With time, these hydrocarbons
precipitate and fall as hydrocarbon rain, collecting in lakes, rivers, and even
possibly in subsurface reservoirs. This hydrocarbon cycle on Titan closely mirrors
the cycle of water on Earth, except instead of water precipitation, Titan experiences
methane precipitation.

Atmospheric Photochemistry and Prebiotic Chemistry

The atmosphere of Titan serves as a laboratory for organic chemistry. Intense
photochemical reactions generate a multitude of organic chemicals that permeate its
nebulous atmosphere. In a warmer climate when ice transforms into liquid water,
these atmospheric pollutants may interact with the developing hydrosphere. These
interactions may promote prebiotic chemistry, generating the fundamental
components for life. Consequently, Titan's atmospheric legacy —abundant in
prebiotic compounds—may ultimately stimulate biological evolution akin to the
postulated processes on early Earth.
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Emergence of Life and Formation of Productive Source Rocks

As life commences on a warmer Titan, the inherent cycle of birth and disintegration
will ultimately ensue. The remains of dead organisms, mixing with the heavy
hydrocarbons generated by Titan’s atmospheric processes, could become embedded
in sedimentary basins. Over geological time, this amalgamation of biotic material
and abiotic hydrocarbons may evolve into fertile sedimentary source rocks,
reflecting the processes found on Earth. These rocks would function as reservoirs
for hydrocarbons, contesting the idea that biomass is solely accountable for
hydrocarbon production.

A Parallel to Earth’s Fossil Fuel Theory

If Titan's inhabitants —or future scientists —analyze their planet's energy resources,
they may mistake their abundant hydrocarbon reserves for the breakdown of once-
living species. This interpretation is similar to Earth's fossil fuel theory, which
emphasizes biomass. According to the Titan analogy, atmospheric photochemical
processes and prebiotic chemistry play an important role in the formation of these
deposits. Such a viewpoint calls for a rethinking of standard theories, underlining
the complex interplay between biotic and abiotic origins in the development of
energy supplies.

“The subject of organic chemistry was wrongly taken by petroleum geologists long ago to
mean chemistry of biologic origins. You can still have a book of organic chemistry that has
nothing to do with organisms at all.” -- Thomas Gold, astrophysicist, astronomer,
cosmologist, geoscientist, 2002.

7. The Future of Titan: what Happens When Conditions Change

Despite Titan's present frigid conditions precluding liquid water, planetary
development is a dynamic phenomenon. Over millions or possibly billions of years,
Titan's climate may change owing to several reasons, including:

e Augmented solar radiation as the Sun progressively transforms into a more
luminous and hotter star.

e Tidal heating and internal geological processes that may elevate the moon's
interior and surface temperature.

e Significant asteroid strikes capable of modifying Titan's climate by infusing
energy into its atmosphere.
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Should Titan experience substantial warming, its whole planetary chemistry would

undergo transformation. The following modifications may occur:

Melting of Titan’s Icy Surface and the formation of Oceans

As temperatures increase, the substantial ice layers enveloping Titan's surface
will start melting, analogous to the events on early Earth.

This will lead to the creation of oceans and expansive bodies of water,
establishing an ecosystem in which liquid water and hydrocarbons coexist.

The existence of liquid water is essential for the development of biological life,
as it was on Earth billions of years ago.

Evaporation of Lighter Hydrocarbons into the Atmosphere

As Titan experiences warming, its methane lakes and seas will begin
evaporation, releasing substantial quantities of methane and other greenhouse
gases into the atmosphere.

This process mirrors the current phenomenon on Earth, whereby oceanic
water evaporates, resulting in cloud formation and precipitation.

This would establish a sophisticated atmospheric system whereby methane
circulates between the surface and the atmosphere, analogous to Earth's
hydrological cycle.

Sedimentation of Heavier Hydrocarbons and their Interaction with

Emerging Life

Lighter hydrocarbons, such as methane and ethane, will evaporate, but
heavier hydrocarbons will persist on Titan's surface.

Eventually, these hydrocarbons will deposit into the substrate and
amalgamate with novel biological substances, contingent upon the emergence
of life in Titan's prospective seas.

This process will mirror the events on early Earth, when organic matter and
abiotic hydrocarbons amalgamated to create the first sedimentary source
rocks — the fundamental basis of petroleum reserves.
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Burial, Compression, and the Formation of Sedimentary Source Rocks

¢ These mixed hydrocarbons and biological components will bury behind layers
of sediments as time passes.

e As happened in Earth's oil-rich areas like the Middle East and the Gulf of
Mexico, geological pressure and heat will progressively turn them into
productive source rocks.

e Millions of years will pass during this metamorphosis process, producing
what future Titan residents —should they exist—may subsequently find as
petroleum reserves.

The Great Misconception of Titan’s Future Scientists

e Should sentient life arise on Titan, millions or maybe billions of years from
now, they will probably start exploring the natural riches of their planet —just
as people have done on Earth.

e Dirillers into their subsurface will find enormous hydrocarbon deposits caught
within geological formations.

e Given their limited historical knowledge, they may believe —as we do on
Earth today —that these hydrocarbons are the product of ancient biological
life, therefore laying the basis of a fossil fuel hypothesis on Titan.

In actuality, the principal source of hydrocarbons on Titan will be atmospheric
hydrocarbon precipitation, which predates the emergence of life. The biological
element will have simply integrated into the process, deceiving future scientists into
supposing a solely biotic origin for their oil and gas reserves. This is the same
misconception we encounter on Earth now.

Reevaluating Earth’s Hydrocarbon Origins

This thought experiment with Titan underscores the need to reevaluate the
authentic origins of hydrocarbons on Earth. If Titan's hydrocarbons are
unequivocally abiotic, why should we presume that Earth's petroleum reserves
originated via a fundamentally different process? The same atmospheric
photochemistry and profound planetary chemistry that generated Titan's
hydrocarbon deposits may have similarly influenced the genesis of petroleum on
Earth.
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The scientific world has always rejected the notion of a substantial abiotic
contribution to Earth's oil and gas reservoirs; yet, Titan offers compelling evidence
that hydrocarbons may originate independently of biological processes. The
ramifications of this understanding are significant:

e If hydrocarbons may naturally originate on Titan via photochemical
processes, it is extremely probable that a same process occurred on early
Earth.

e If hydrocarbons can precipitate from the atmosphere and collect in reservoirs
on Titan, then a similar process may have contributed to Earth's primordial
hydrocarbon deposits.

e If hydrocarbons can exist plentifully on an inert celestial body, then Earth's oil
and gas may not represent the relics of fossilized organisms but rather a
consequence of planetary chemistry.

Consequently, instead of aligning with either the biotic or abiotic perspective, we
should embrace a balanced approach that honors all scientific findings and
recognizes that Earth's hydrocarbons probably originated from both biological and
abiotic mechanisms. Titan offers a tangible case study that may enhance our
comprehension of petroleum formation, transcending obsolete preconceptions and
advancing towards a more holistic scientific paradigm.

Titan reflects Earth's history and future, providing insight into the fundamental
characteristics of hydrocarbons. The extensive deposits of methane and ethane on
Titan demonstrate that hydrocarbons may originate without biological processes,
compelling a reevaluation of the traditional fossil fuel hypothesis.

Studying Titan enhances our comprehension of Earth's geological past. The
scientific community must adopt a more comprehensive, evidence-based paradigm
that integrates both biotic and abiotic factors in petroleum creation. The solutions to
Earth's energy questions may really lie beyond our planet—in the frigid methane
lakes of Titan.

Conclusion

The Titan analogy offers a compelling perspective on planetary evolution. It posits
that when Titan experiences warming, the melting of ice and the interaction of
atmospheric photochemistry with newly formed water bodies may initiate prebiotic
chemistry and the subsequent emergence of life. Eventually, the remains of these
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organisms, along with existing hydrocarbons, may lead to the formation of
productive sedimentary source rocks, mirroring the processes that have influenced
Earth's petroleum reserves. This parallel contest the conventional fossil fuel idea,
prompting us to contemplate a dual-source model that incorporates both biotic and
abiotic factors in the development of planetary bodies.

8. Volcanic Activity and the Earth’s Giga Recycling Factory: A dual
Role in Hydrocarbon Formation and Anoxic Events

Across the geological history of Earth, large and super-volcanic eruptions have been
at the very center of sculpting the climate, atmosphere, and geochemical cycles of
the planet. Massive and super-volcanic eruptions have consistently poured
enormous amounts of greenhouse gases —carbon dioxide (CO:), methane (CHa),
sulfur dioxide (SO:), hydrogen sulfide (H-S), and water vapor —into the air. These
gases, along with fine particulate matter and trace metals such as iron (Fe), nickel
(Ni), and chromium (Cr), form a medium that is high in reactive elements which,
when subjected to ultraviolet (UV) radiation, catalyze photochemical reactions
resulting in the formation of complex hydrocarbons. This indicates that
hydrocarbons are not solely the product of biological degradation but also
produced by deep Earth geochemical and atmospheric processes. This essay
examines how volcanic processes are involved in hydrocarbon generation, how
Earth's atmosphere serves as a recycling mechanism for hydrocarbons, how life is
affected by anoxic events induced by volcanoes, and how hydrocarbons generated
through such processes get buried and preserved in the geologic record.

In addition, volcanic activity supplies the heat required for thermal maturation of
organic matter. Volcanic events and igneous intrusions increase the geothermal
gradient in sedimentary basins, speeding up the conversion of organic matter to
hydrocarbons. The process is, however, a fine balance; too much heat from volcanic
intrusions can cause over-maturation, turning hydrocarbons into non-productive
dry gas or destroying the organic matter entirely, leaving behind non-productive
sedimentary rocks. Aside from heat and organic productivity, volcanic activity is
also responsible for the creation of reservoir structures. Volcanic sills, dikes, and
lava flows tend to function as impermeable seals, forming structural traps that
allow the accumulation of hydrocarbons. In certain situations, volcanic rocks
themselves become highly porous and permeable through weathering and
fracturing, thus becoming potential reservoirs.
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The occurrence of Oceanic Anoxic Events (OAEs), which are very important in the
preservation of organic materials, is intimately connected to volcanic activity. This
is in addition to the fact that volcanic activity has an effect on the creation of
hydrocarbons. It is during these anoxic occurrences that large portions of the seas
across the globe suffer significant oxygen shortage. This prevents the organic
material from decomposing and allows it to collect in the sediments of the ocean. By
releasing significant quantities of carbon dioxide, volcanic eruptions contribute to
the phenomenon of global warming and the process of enhanced ocean
stratification. This phenomenon prevents oxygen from mixing with deeper ocean
layers, resulting in the formation of anoxic conditions. Because of this process,
organic matter is preserved more effectively, which ultimately results in the
production of black shales that are rich in organic matter and have the potential to
produce hydrocarbons in the present and future. For instance, the Cenomanian-
Turonian Oceanic Anoxic Event (OAE 2) is a great illustration of this phenomenon.
This event was brought about by the eruption of the On tong Java Plateau, which
led to the accumulation of a large number of organic-rich sediments.

In addition, volcanic activity has been linked to some of the most significant anoxic
events throughout Earth's history that have made a lasting geological record. Such
examples include the Toarcian Oceanic Anoxic Event of the Early Jurassic, which
was caused by volcanic activity in the Karoo-Ferrar Large Igneous Province, and the
Permian-Triassic Extinction Event, which was triggered by the colossal Siberian
Traps volcanism, leading to global climate changes, ocean acidification, and mass
extinction. These processes set the stage for organic matter preservation, creating
prolific source rocks over geologic timescales.

Though its beneficial influence on hydrocarbon generation, volcanic activity also
carries threats to hydrocarbon systems. Overheating due to magmatic intrusions
may destroy hydrocarbons, converting them into non-productive sources.
Furthermore, though volcanic rocks can be reservoirs and structural traps, they can
also change reservoir integrity, affecting hydrocarbon migration and storage.
Therefore, volcanic activity is a double-edged sword, having opportunities and
challenges in hydrocarbon exploration. Elucidating the complex interplay among
volcanic processes, organic matter burial, and thermal maturation is critical for
predicting the hydrocarbon potential of sedimentary basins and enhancing the
success rate of petroleum exploration.
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9. Volcanic Activity as a Giga Recycling Factory

Volcanoes act as nature's supplying facilities by taking materials from far beneath
the surface of the Earth and depositing them at the surface to be in contact with the
atmosphere, hydrosphere, and biosphere. Volcanoes emit high amounts of gases
during eruptions in the form of carbon dioxide (CO:), sulfur dioxide (SO:), and
methane (CHa.), which shift the atmospheric chemistry and influence the global
temperatures. These gases are responsible for alterations in carbon and sulfur
cycling, with consequential impacts on ocean chemistry and productivity. Volcanic
rock weathering and deposition of volcanic ash into oceans release vital nutrients
including iron, phosphorus, and silica, stimulating the growth of phytoplankton.
This rise in primary productivity enhances organic matter deposition in oceanic
sediments, providing ideal conditions for the development of potential source
rocks.

10. Role of Volcanic Activity in Hydrocarbon Formation

Volcanic activity profoundly impacts hydrocarbon formation by augmenting
organic production, supplying heat for thermal maturation, and facilitating the
development of reservoir structures.

Enhanced Organic Productivity and Deposition

Volcanic ash and weathered volcanic debris are nutrient-dense, enhancing marine
habitats. When volcanic activity coincides with elevated organic production,
substantial quantities of organic matter amass in sedimentary basins. These organic-
rich sediments, often produced in marine anoxic settings, are the precursor for
hydrocarbon production. Over time, organic matter experiences diagenesis and
catagenesis, finally converting into kerogen, which produces oil and gas at
appropriate temperature and pressure circumstances.

Heat Source for Thermal Maturation

The geothermal gradient in sedimentary basins is elevated as a result of igneous
intrusions and volcanic activity, which allows for the thermal maturation of organic
matter to occur more quickly. Under typical geothermal circumstances, the
transition of kerogen into hydrocarbons occurs at a time that is much slower than
when magmatic heat is present. On the other hand, extreme heating caused by
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volcanic intrusions may result in over-maturation, which is the process by which
hydrocarbons are either entirely destroyed or transformed into dry gas, leaving
behind source rocks that are not productive. It is important to note that the complex
nature of volcanic impacts on petroleum systems is highlighted by the delicate
balance that exists between the creation of heat and hydrocarbons.

Formation of Reservoirs and Structural Traps

Volcanic activity may also affect the geometry of sedimentary basins and form
potential hydrocarbon traps. Volcanic sills, dikes, and lava flows may form
impermeable seals that form structural traps, inhibiting hydrocarbon migration and
causing them to trap in reservoirs. Volcanic rocks may also act as reservoirs
themselves when they are fractured or weathered enough to achieve adequate
porosity and permeability.

11. Volcanic Activity and Anoxic Events: Triggers from Organic
Matter Preservation

Volcanic activity has a strong relationship with the event of Oceanic Anoxic Events
(OAEs), that is, phases where huge sections of the global oceans have extremely low
oxygen levels. The resulting anoxia, which is inhibitive of the decomposition of
organic material, is essential to the burial and preservation of organic-rich
sediments, ultimately yielding productive source rocks.

Climate Change and Oceanic Stratification

As a result of volcanic eruptions, vast quantities of carbon dioxide and other
greenhouse gases are released into the atmosphere, which result in increased ocean
stratification and global warming. Warmer surface waters make it more difficult for
oxygen-rich surface waters to mix with deeper layers, which results in anoxic
conditions in the ocean basins that are deeper. Because of this deficiency of oxygen,
the decomposition of organic matter is prevented, which enables the formation of
dense accumulations of organic-rich sediments, which subsequently transform into
source rocks that are rich in hydrocarbons.

Increased Organic Matter Deposition During OAEs

In the course of anoxic episodes, the burial of significant amounts of organic matter
in marine sediments occurs as a consequence of increased primary production,
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which is brought about by the enrichment of nutrients brought about by volcanic
eruptions. As a result of these circumstances, very productive source rocks are
produced, such as the black shales that were deposited during the Cretaceous
Period with their high organic content. The Cenomanian-Turonian Oceanic Anoxic
Event (OAE 2) is a significant example of this phenomenon. This event was linked
to the eruption of the Ontong Java Plateau, which is considered to be one of the
most significant volcanic occurrences in the history of the Earth.

Sulfur and Oceanic Toxicity

As a result of volcanic eruptions, sulfur dioxide (SO2) is released into the
atmosphere. This SO2 combines with water vapor in the atmosphere to produce
sulfuric acid. To a certain extent, this acid will ultimately fall as acid rain, which will
change the pH of the water and contribute to the chemical toxicity of the marine
ecosystem. The acidic conditions that are produced as a consequence, when paired
with anoxia, provide an environment that allows organic materials to collect and be
maintained, which further contributes to the creation of source rocks of a high
grade.

12. Historical Anoxic Events Linked to Volcanic Activity

Some of the Earth's most significant anoxic events have been intimately connected
with episodes of high-volcanic activity. Two notable instances are:

Toarcian Oceanic Anoxic Event (Early Jurassic): Initiated by volcanic activity of the
Karoo-Ferrar Large Igneous Province, causing large-scale deposition of rich organic
sediments.

Cenomanian-Turonian OAE 2 (Late Cretaceous): Connected to the eruption of the
Ontong Java Plateau, causing enhanced preservation of organic matter and the
creation of giant petroleum source rocks.

Permian-Triassic Extinction Event: Associated with the extensive Siberian Traps
volcanism, which induced global climatic changes, ocean acidification, and mass
extinction, setting the stage for the deposition of organic-rich sediments.
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13. The Double-Edged Sword: Benefits and Risks of Volcanism in
Hydrocarbon Formation

There are substantial dangers associated with volcanic activity, despite the fact that
it has the potential to increase the production of hydrocarbons by speeding thermal
maturation and encouraging the deposition of organic materials. When magmatic
intrusions generate excessive heat, they have the potential to either destroy
hydrocarbons or convert them into dry gas that is not productive, which ultimately
results in the creation of source rocks that are not productive. In addition, whereas
volcanic activity has the potential to produce reservoirs and structural traps, it also
has the ability to change the quality and integrity of reservoirs, making it a double-
edged sword in the field of hydrocarbon exploration.

In conclusion, volcanic activity is a significant geological force that modifies the
hydrocarbon systems of the Earth. It does this by playing a dual function, which is
to enhance the deposition of organic materials and to cause anoxic episodes. For
effective petroleum exploration and for estimating the potential of hydrocarbon-
rich sedimentary basins, it is vital to have a comprehensive understanding of the
intricate interactions that occur between volcanic processes, organic productivity,
and thermal maturation.

“The hydrogen gas evolved from volcanoes, or from chasms in the earth during earthquakes,
is generally combined with sulphur or carbon; it is probably formed by the decomposition of
water, when it finds access to subterranean fire.” -- Robert Bakewell, geologist, 1813.

“Petroleum is the product of a distillation from great depth and issues from the primitive
rocks beneath which the forces of all volcanic action lie.” -- Alexander Von Humboldt,
naturalist, 1804

14. The role of volcanic Eruptions in Hydrocarbon Synthesis

Volcanic eruptions function as chemical reactors, generating substantial quantities
of gasses and ash that include metal concentrations, which are released into the
upper atmosphere. Upon interaction with air radicals and ultraviolet light, a
sequence of chain chemical events commences. They facilitate the transformation of
simple hydrocarbons, such as methane and ethane, into complex organic
compounds. The presence of trace metals enhances this process by acting as a
catalyst in the synthesis of hydrocarbons, akin to the Fischer-Tropsch reaction used
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in industrial laboratories for synthetic fuel production. The result is a natural and
ongoing process of hydrocarbon development in Earth's atmosphere.

When methane and other light hydrocarbons rise into the upper atmosphere, they
are photochemically altered, resulting in longer-chain hydrocarbons. These
hydrocarbons later condense and return to Earth, depositing in particular areas
where there is atmospheric circulation and temperature conducive to their
deposition. On a geological time scale, these hydrocarbons form organic-rich
sediments and, under burial and pressure, become components of Earth's
petroleum reservoirs. This continuous process defies the traditional belief that
hydrocarbons are merely the product of ancient organic material being altered over
millions of years. Rather, it proposes that hydrocarbons are an integral and regular
byproduct of planetary processes.

Methane and other light hydrocarbons go through a process of polymerization and
recombination when they are subjected to ultraviolet (UV) radiation and air radicals
like hydroxyl (OH) and nitrogen oxides (NOx). This natural process occurs when
these substances are exposed to these elements. Hydrocarbons with longer chains,
such as propane, butane, and higher alkanes, may be formed more easily as a result
of these interactions. By serving as catalysts, the presence of volcanic ash and trace
metals speeds up these processes, which in turn increases the efficiency with which
hydrocarbons are formed. Condensation and cooling of these newly created
hydrocarbons causes them to return to the surface of the Earth, where they often
accumulate in sedimentary basins. These basins are located in areas where the
predominant air circulation and temperature generate circumstances that are
suitable for the deposition of these hydrocarbons. Under the impact of heat and
pressure, these hydrocarbons eventually get trapped in organic-rich sediments
throughout the course of geological time scales. There, they go through further
processes of diagenesis and catagenesis, and these processes finally result in the
formation of petroleum reserves.

One of the most fascinating parts of this process is that it defies the standard
biogenic hypothesis of hydrocarbon creation. This theory proposes that petroleum
and natural gas are predominantly obtained from the transformation of organic
matter over the course of millions of years. This notion is one of the most interesting
aspects of this process. The concept that hydrocarbons might be produced by
volcanic activity via abiotic processes argues that the petroleum systems of the
Earth may be continuously supplied by geological and atmospheric processes,
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which would result in a hybrid model of the origin of hydrocarbons. This notion is
reinforced by the finding of hydrocarbons in habitats that are free of biological
activity. Examples of such environments include hydrothermal vents in the deep
sea and extraterrestrial worlds like Titan, which are high in methane and complex
hydrocarbons.

The presence of polycyclic aromatic hydrocarbons (PAHs) and other organic
molecules in volcanic deposits provides more evidence that volcanic eruptions play
a significant role in the production of hydrocarbons. These molecules, which are
often regarded as indicators of environments that are abundant in organic matter,
have been found in the aftermath of volcanic eruptions, which lends credence to the
idea that volcanic activities actively contribute to the creation of hydrocarbons.
Furthermore, research has shown that volcanic gases have the ability to generate
reducing environments in the atmosphere. These settings act as a catalyst for the
production of hydrocarbons by lowering the levels of carbon oxides and
encouraging the development of organic molecules.

Titan as a Young Model of Earth

15. Earth’s Atmosphere: A Giga-Scale Recycling Factory for
Hydrocarbons

The atmosphere functions as a vast chemical factory, constantly cycling greenhouse
gasses and hydrocarbons via several changes. UV light induces interactions
between simple hydrocarbons and air radicals, resulting in the formation of more
complex organic compounds. The freshly created hydrocarbons ultimately
condense and precipitate onto Earth's surface, where they collect as sedimentary
layers, especially in polar and high-altitude areas. This process resembles the
hydrocarbon cycle seen on Titan, Saturn's moon, where methane and ethane
condense from the atmosphere and create lakes on the surface.

After being deposited, hydrocarbons can be trapped in ice and permafrost or get
incorporated into oceanic sediments, where they become commingled with organic
matter. The lighter hydrocarbons evaporate or get decomposed over a period of
time, but heavier hydrocarbons get preserved in surface sediments, which in turn
get buried under rock coverings. The ongoing process implies that hydrocarbons
are not just a byproduct of living organisms but also a product of the Earth's natural
recycling system. The long-term aggregate of atmospheric hydrocarbons helps
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make up global petroleum reserves, supporting the notion that Earth's oil and gas
reservoirs are a result of both biological and abiotic processes.

16. Anoxic Events and Mass Extinctions: The dark side of Volcanism

Although volcanic activity is an important factor in hydrocarbon generation, it also
carries disastrous environmental impacts. Volcanic eruptions on a large scale have,
in the past, caused oceanic anoxic events (OAEs), times when Earth's oceans were
extremely oxygen-poor. Such anoxic environments destroyed marine life, causing
mass extinctions while at the same time providing a condition that promoted the
preservation of organic matter. Some of the most petroleum-bearing deposits in
Earth's history are correlated with these periods of anoxia, revealing the
complicated coupling between petroleum production and environmental
catastrophe.

As a case in point, the End-Permian mass extinction about 252 million years ago
was caused by the enormous outpouring of basalt from the Siberian Traps. This
crisis emitted enormous amounts of CO: and CHs, initiating a runaway greenhouse
effect that triggered ocean stagnation and extensive deoxygenation. Likewise, the
Cretaceous Oceanic Anoxic Events (~94 Ma) were connected with widespread
volcanism, raising atmospheric CO: levels and destroying global oceanic
circulation. This led to organic-rich sediment piles that later developed into
petroleum source rocks.

In both instances, volcanic activity served to be both destructor and creator —killing
off species while at the same time laying down the raw materials for subsequent
hydrocarbon reserves. This has been a repeated pattern throughout the history of
Earth, illustrating that large-scale environmental catastrophe, though disastrous to
life, serve toward the long-term geological processes that form the planet's energy
resources.

17. The Final Destination of Hydrocarbons: Burial and
Transformation

The hydrocarbons created by volcanic and atmospheric processes are not stable in
the atmosphere. They eventually fall into other reservoirs where they are further

altered. Hydrocarbons are trapped in ice, permafrost, or in mountainous areas,
locked away in cold conditions for long periods. Others come to rest in ocean
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sediments and are combined with organic remains and minerals before being
encased by on-topping layers of rock. As these hydrocarbons are exposed to
geological pressure and thermal maturation, they pass through chemical
transformations that end up transforming them into petroleum and natural gas.

This deep burial process connects atmospheric hydrocarbon synthesis to the deep
carbon cycle, illustrating the dynamic exchange between surface and subsurface
processes. Through the constant recycling of carbon-based molecules via volcanism,
atmospheric chemistry, and sedimentary burial, the planet operates a self-
sustaining hydrocarbon cycle that has been in place for billions of years. This cycle
shows that petroleum reservoirs are not just leftovers from fossil deposits but an
integral part of a continuous and complex planetary process.

Conclusion:

The rock record offers irrefutable proof that Earth's atmosphere and deep mantle
have been recycling and converting carbon-based molecules continuously,
generating hydrocarbons by both biological and non-biological means. Volcanic
eruptions release gases and trace metals into the atmosphere, initiating
photochemical reactions that result in hydrocarbon formation. Earth's atmosphere is
a self-perpetuating chemical factory, continuously producing and recycling
hydrocarbons on geological timescales. In the meantime, massive volcanic episodes
have previously led to anoxic environments, preserving organic matter and aiding
the generation of petroleum-laden reservoirs.

All of these processes taken together contradict the fossil fuel theory by proving
that hydrocarbons are not so much the legacy of fossil biological life but rather the
product of deep Earth chemistry, atmospheric processes, and geologic alterations.
Through an adoption of a model that synthesizes both abiotic and biological
hydrocarbon generation, we are able to better and more completely understand
Earth's petroleum systems. The interrelationship between volcanism, atmospheric
chemistry, and sedimentary processes makes it clear that hydrocarbons are an on-
going and natural component of the evolution of the Earth.

Why Biomass Alone Cannot Account for Vast Hydrocarbon Reserves

Biomass alone cannot explain global petroleum reserves owing to mass balance
limitations, inefficiencies in organic conversion, and the extensive occurrence of
hydrocarbons in deep, abiotic environments. Petroleum is most accurately
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characterized as a combination of biogenic and primordial atmospheric/mantle
hydrocarbons, underscoring the need for a comprehensive model that incorporates
both biological and abiotic mechanisms.

The conventional fossil fuel hypothesis posits that petroleum predominantly
originates from the disintegration and alteration of living matter over millions of
years. Nevertheless, a thorough analysis of geochemical, isotopic, and geological
data reveals that this hypothesis inadequately accounts for the substantial
quantity of hydrocarbons present in Earth's crust. Petroleum creation is not only
the result of buried organic matter; it seems to be a hybrid process that integrates
pre-existing atmospheric hydrocarbons and deep Earth carbon sources with
biological components across geological timeframes.

We examine the principal issues that exclude biomass from becoming the primary
source of global petroleum reserves and the need for a more integrated, hybrid
model to explain hydrocarbon creation.

18. Insufficient Biomass Volume and Burial Rates

One of the most compelling arguments against the fossil fuel hypothesis is the
magnitude difference between the entire estimated biomass over the existence of
Earth and the enormous global petroleum reserves.

e The entire worldwide biomass production, even aggregated over hundreds of
millions of years, is far from sufficient to account for the enormous amounts of

hydrocarbons found in the great petroleum basins.

e The burial and preservation of organic material is a very specialized process —
requiring low oxygen concentrations (in order to resist decomposition) and
rapid sedimentation. The conditions are not present everywhere, and
therefore the probability is low that sufficient organic matter was preserved in
order to explain the volumes of hydrocarbons seen today.

e Even in ideal conditions, most biological material is decayed or consumed by
microbes before it can be buried, reducing the possibility of oil formation due
to purely organic sources even further.

With these limitations, there must be another non-biological source contributing to
petroleum generation. This brings us to deep Earth hydrocarbons and atmospheric
photochemical synthesis as secondary processes in the formation of Earth's
enormous hydrocarbon reserves
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Mismatch in Isotopic Signatures

One of the main arguments for a biological origin of petroleum is its carbon isotope
signature—which frequently has light carbon signals (8"*C values) typical of
biological activity. Recent research, however, indicates that these isotopic signatures
by themselves are not definitive evidence for an exclusively biogenic origin.

e Photochemical processes in the atmosphere involving methane (CHa4), carbon
monoxide (CO), and carbon dioxide (CO:) have the potential to generate
hydrocarbons with similar isotopic compositions to those present in
petroleum.

e When hydrocarbons from deep earth sources move upward, they can mix
with biological material, making the isotopic signature even more complex.

e Certain deeply buried petroleum accumulations have isotopic ratios that
differ from strictly biological origins, indicating a mixture of abiotic
hydrocarbons formed by mantle processes.

This observation suggests that although some petroleum might have come from
biological sources, not all hydrocarbons can be explained by biomass. Rather,
hydrocarbons could have existed prior to Earth's atmosphere and mantle, then
mixing with biogenic material to create petroleum deposits.

18. The Miller-Urey Experiments-Unravelling Early Earth’s Chemical
Blueprint

The Miller-Urey experiments signify a pivotal moment in our comprehension of the
formation of life's fundamental components —and maybe hydrocarbons —under
primordial Earth circumstances. This chapter examines major studies, their
methodologies, notable findings, and their support for the notion that pre-
generated, abiotic hydrocarbons significantly contribute to the formation of
productive sedimentary source rocks.

Historical Context and Significance

In the 1950s, Stanley Miller and Harold Urey endeavored to ascertain if the
circumstances of primordial Earth could catalyze the formation of complex organic
molecules from simple inorganic beginnings. During an era when the dominant
perspective suggested that life's fundamental chemicals could alone arise via
biological mechanisms, their research offered revolutionary proof that a reducing
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atmosphere could autonomously produce amino acids and other organic
substances. The overarching consequence is that atmospheric processes can produce
substantial organic material independently of biomass, aligning with the concept
that not all hydrocarbons in sedimentary rocks originate from decomposing living
forms.

Experimental Design and Methodology

Miller and Urey devised an instrument to replicate the circumstances of primordial
Earth. The configuration included:

e A Gas Mixture Chamber: Containing a blend of reducing gases, including
methane (CH4), ammonia (NHs), hydrogen (H:), and water vapor (H:0O). This
chamber was engineered to replicate the presumed composition of the
primordial Earth's atmosphere.

e A Water Reservoir: Symbolizing the primordial oceans, the water was heated
to generate vapor, which traversed the system.

e Electrical Sparks: Resembling lightning, these sparks supplied the requisite
energy to facilitate chemical reactions among the gasses.

Over several days, the persistent sparking initiated a sequence of reactions that
converted the simple molecules into numerous complex chemical compounds.

Key Findings and Their Implications

The experiments yielded several significant outcomes:

A wide variety of amino acids, the essential building blocks of proteins, was
produced, illustrating that organic molecules can form abiotically under certain
conditions.

e Synthesis of Amino Acids: A broad range of amino acids, the essential
constituents of proteins, was produced, illustrating that organic molecules can
form abiotically under suitable conditions.

e Formation of Complex Organics: Formation of Complex Organics: In addition
to amino acids, the experiment yielded many complex organic compounds,
including basic hydrocarbons. This outcome highlighted the ability of
atmospheric chemistry to produce organic molecules independently of living
material.
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Role of Energy in Molecular Synthesis: The experiments demonstrated that an
energy source, specifically electrical sparks, can facilitate the transformation of
simple inorganic compounds into more complex organic molecules, similar to
the contributions of natural phenomena such as lightning or intense solar
radiation to atmospheric photochemistry on primordial Earth.

Linking the Miller-Urey Experiments to Hydrocarbon Formation

The results from Miller and Urey present significant parallels to the genesis of

sedimentary source rocks:

Abiotic Synthesis of Organic Molecules: As the tests demonstrated that organic
molecules may develop abiotically, analogous atmospheric processes on
primordial Earth may have produced pre-existing hydrocarbons. These
molecules may have integrated with later deposited biomass, aiding in the
development of productive hydrocarbon reserves.

Preservation Mechanisms in Sedimentary Basins: The resilience of the organics
produced in the experiments indicates that pre-formed hydrocarbons could
aid in the preservation of organic matter by functioning as a natural stabilizer,
akin to their potential to "mummify" biomass within sedimentary basins,
thereby augmenting the rock's capacity to generate oil upon maturation.

Revising Conventional Theories: Conventional fossil fuel theories emphasize
vegetation as the exclusive source of hydrocarbons. The Miller-Urey
experiments prompt consideration of a dual-source paradigm wherein abiotic
processes, through air photochemistry, substantially augment the organic
inventory that ultimately constitutes sedimentary source rocks.

Broader Implications for Prebiotic and Petroleum Geochemistry

The legacy of the Miller-Urey experiments extends far beyond the origin
of life:

A Model for Early Earth Chemistry: These experiments, by replicating early Earth
circumstances, establish a framework for comprehending the chemical
processes that facilitated the emergence of life and the synthesis of complex
organic molecules potentially contributing to petroleum systems.
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e Inspiration for Modern Research: The experimental methodology established by
Miller and Urey has motivated numerous studies in organic geochemistry,
molecular spectroscopy, and isotope analysis over the decades. Currently,
these techniques are essential for differentiating between biotic and abiotic
hydrocarbons, a crucial element in enhancing exploration models and
minimizing the likelihood of unproductive drilling.

e Interdisciplinary Integration: The Miller-Urey investigations connect primordial
chemistry with contemporary petroleum geology. This interdisciplinary
approach fosters a comprehensive understanding of the interaction between
atmospheric processes and biological degradation in shaping Earth's
hydrocarbon reservoirs.

Conclusion

The Miller-Urey experiments are fundamental to the scientific investigation of the
origins of organic molecules on Earth. Their evidence that complex organics can
emerge abiotically under primordial Earth -circumstances has not only
revolutionized our comprehension of prebiotic chemistry but also contests the
traditional fossil fuel paradigm. Understanding that pre-formed air hydrocarbons
can amalgamate with biological materials to create lucrative sedimentary source
rocks presents new opportunities for exploration and resource management. This
dual-source concept, supported by experimental evidence, encourages a
reevaluation of established beliefs regarding the origins of our planet's energy
supplies, facilitating novel methodologies in both scholarly study and practical
applications.

19. Presence of Hydrocarbons in Non-Sedimentary and Deep Earth
Environments

If petroleum were only a result of decomposed organic matter, then oil and gas
would exclusively be found in sedimentary basins, where old biological material
was deposited and altered over millennia. Nonetheless, hydrocarbons have been
identified in areas devoid of significant organic material, indicating a different
origin.
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Hydrocarbons in the Deep Crust and Mantle:

¢ Methane and other hydrocarbons have been identified in mid-ocean ridges,
ultramafic rocks, and crystalline basement formations.

e Certain hydrocarbons are located in old Precambrian shields, when living
material was never present in substantial amounts.

e Oil and gas have been discovered in volcanic and metamorphic rocks, much

under typical sedimentary source rocks, indicating its origin from deep Earth
carbon stores rather than from buried biomass.

Extraterrestrial Evidence

e Hydrocarbons have been identified in meteorites, comets, and the
atmospheres of planets such as Titan, Jupiter, and Neptune, where biological
activities are absent.

e The presence of these alien hydrocarbons indicates that the abiotic synthesis of
hydrocarbons is a natural planetary phenomenon, so reinforcing the notion
that Earth's petroleum reserves originate from both biotic and abiotic sources.

Pre-Generated Atmospheric and Geochemical Contributions

Prior to life becoming universal on Earth, photochemistry in the atmosphere was
predominantly responsible for creating hydrocarbons. These prebiotic
hydrocarbons presumably entered Earth's carbon cycle and eventually mixed with
biological matter to create petroleum reserves over millions of years.

Early Atmospheric Photochemical Reactions:

e Prior to life, Earth's atmosphere contained methane (CH4), carbon dioxide
(CO»), and carbon monoxide (CO).

e Under the action of ultraviolet (UV) light and cosmic rays, these gases
interacted to produce complex hydrocarbons, later raining down on the
surface and piling up in oceans and sediments.

Deep Earth Carbon Cycling:

e Carbon from the Earth's mantle perpetually cycles through geological
processes like subduction and volcanic degassing.
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e Part of this deep carbon is released as methane and other hydrocarbons,
which travel upward and mix with material on the surface, adding up to the
formation of petroleum.

The occurrence of hydrocarbons in abiotic environments, including the deep ocean,
high atmosphere, and alien entities, indicates that petroleum is not just a fossil fuel,
but rather a composite result of atmospheric, deep Earth, and biological
mechanisms.

Hydrocarbon Stability and Regeneration

One more argument against the fossil fuel hypothesis is the stability and seeming
rejuvenation of hydrocarbons in certain reservoirs.

e Abiotic hydrocarbons like methane and ethane are very stable and can remain
intact for millions or even billions of years.

e Certain oil reservoirs show evidence of replenishment, which implies that
deep Earth hydrocarbons could be continuously flowing into sedimentary

reservoirs.

e Microbial and thermochemical reactions can also modify these hydrocarbons
to make them unidentifiable from purely biological origins.

If hydrocarbons were entirely limited to ancient biotic material alone, we shouldn't
expect regeneration in some of the petroleum basins. This further adds credibility to
the assumption that hydrocarbons are not created exclusively by buried biomass
alone, but they also have deep Earth and atmospheric contributions continuously.

The traditional fossil fuel idea posits that petroleum is only generated from the
burial, compression, and alteration of old biological material over millions of years.
Nevertheless, the extensive global petroleum reserves far surpass the contributions
of biological sources alone. A more scientifically feasible hypothesis is that organic
material has merged with pre-existing hydrocarbons produced by air and deep
Earth geochemical processes. This hybrid model incorporates both biotic and abiotic
processes of hydrocarbon creation, explaining the abundance of petroleum and its
presence in regions that are incongruous with only biological origins.

Numerous lines of evidence —including carbon mass balance constraints, isotopic
anomalies, the existence of hydrocarbons in deep-Earth environments, and
geochemical processes in Earth's atmosphere and mantle —indicate that petroleum
is not merely a byproduct of life but is integral to an ongoing planetary

74



hydrocarbon cycle. Presented below is a comprehensive analysis of the principal
scientific rationale indicating that biomass alone cannot sufficiently explain Earth's
vast petroleum reserves.

Carbon Mass balance Problem

One of the most basic problems with the fossil fuel hypothesis is the conflict
between the sum of biomass available over the history of the Earth and the
enormous quantities of hydrocarbons in petroleum pools. The sum of carbon
contained in world petroleum reserves has been estimated at 10'°-10'¢ kg, which is
far too great to have come reasonably from biological sources.

Even if all of the biological material from earlier geological ages had been preserved
in a perfect state —without microbial degradation or oxidation —it would still not be
sufficient to explain the enormous petroleum reservoirs we have today. Moreover,
most of the organic matter generated by life is rapidly decomposed and recycled
within the biosphere. Only a very small amount (about 0.1% to 1%) of organic
matter is buried in sediments, which makes the biological source model even less
plausible.

Because petroleum reservoirs are orders of magnitude greater than would be
possible from accumulation of biomass alone, a different source of hydrocarbons
must be considered — one not dependent upon biological productivity.

Inefficiency Biological Hydrocarbon Formation

The conversion of organic matter into hydrocarbons is markedly inefficient, hence
undermining the case for a solely biological origin of petroleum. The method
requires certain geological conditions that are not uniformly available.

e Organic material is mostly decomposed before to burial - The bulk of
deceased flora and fauna is broken down by microorganisms or oxidized
before being entombed in sedimentary strata.

e A small portion is transformed into kerogen, the organic substance that serves
as a precursor to oil and gas. Kerogen does not inherently transform into
petroleum; it needs millions of years of heat and pressure, and even then, only
a fraction is turned into oil and gas.
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e The transformation of kerogen into petroleum is inefficient; the energy lost
during this process indicates that the overall quantity of petroleum produced
should be far less than what is currently discovered.

Considering these inefficiencies, it is improbable that biomass alone accounts for the
extensive world petroleum reserves. Conversely, abiotic hydrocarbons generated in
the deep Earth probably significantly contributed to the initiation and enhancement
of petroleum formation.

Hydrocarbons in Non-Sedimentary and Deep Mantle Reservoirs

If petroleum originated entirely from ancient organic matter, then it should exist
only in sedimentary basins where biomass was buried. But hydrocarbons occur in
deeply seated geological structures with minimal or no relation to ancient biomass
accumulation.

e Petroleum will be found in crystalline basement rocks like Precambrian
shields, although they don't contain sedimentary source rocks.

e Mid-ocean ridges and ophiolite complexes contain methane and
hydrocarbons, which suggest a greater, non-biological origin.

e Diamonds that were created in Earth's mantle include methane and heavier
hydrocarbons, which show that hydrocarbons exist at a depth well below
anything biological.

The results indicate that hydrocarbons are not confined to sedimentary settings but
are also found in Earth's deep crust and mantle, bolstering the argument for an
abiotic origin of hydrocarbons.

Isotopic Anomalies in Natural Hydrocarbons

e Although several hydrocarbons have 6%C values indicative of biological
origins, certain samples, particularly those from deep or alien sources, reveal
isotopic signals characteristic of abiotic processes.

e The hydrogen isotope ratios in certain petroleum deposits indicate a
combination of origins, including primordial hydrogen from the mantle.

Geochemical Evidence from Atmospheric and Photochemical Process

Millions of years before life, the atmosphere of Earth was experiencing
sophisticated chemical reactions that synthesized hydrocarbons abiotically. Today,
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these reactions continue to happen in planetary atmospheres all around the solar
system.

e Prior to the evolution of life, photochemical reactions among methane (CHa),
carbon monoxide (CO), and carbon dioxide (CO:) resulted in the synthesis of
hydrocarbons in the upper atmosphere.

e Lab experiments demonstrate that UV radiation can catalyze hydrocarbon
synthesis from basic molecules, consistent with the suggestion that petroleum
precursors preceded biological activity.

e Titan, a moon of Saturn, has lakes of liquid ethane and methane,
demonstrating hydrocarbons have the ability to abiotically form through
atmospheric photochemistry.

Since hydrocarbons on Titan are able to be formed without the presence of biology,
it is safe to say that the same mechanisms were responsible for forming Earth's
hydrocarbon reservoirs.

Abiotic Mitogenesis and Hydrocarbon Synthesis in Earth’s Mantle

A number of well-documented chemical reactions show that hydrocarbons may
occur naturally in the deep interior of the Earth under conditions of high pressure
and high temperature.

e The Fischer-Tropsch reaction (CO + H> — hydrocarbons) is found in Earth's
mantle and has been replicated in the laboratory to synthesize petroleum-like

hydrocarbons from inorganic material.

e Serpentinization, a reaction of water with ultramafic rocks, produces methane
and hydrogen, yielding a natural abiotic source of hydrocarbons.

These mechanisms imply that petroleum is not necessarily a product of biological
material but can indeed be a byproduct of the deep Earth chemistries as well.
Presence of Hydrocarbons in Extraterrestrial Bodies

If hydrocarbons were exclusively Biogenic, they would not be present in lifeless
environments. Hydrocarbons have been identified in many alien habitats.

e Meteorites include hydrocarbons, such as alkanes and polycyclic aromatic
hydrocarbon (PAHs), suggesting abiotic synthesis in extraterrestrial
environments.
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Gas giants such as Jupiter and Saturn possess methane-dense atmospheres
devoid of biological activity.

Titan, a moon of Saturn, has vast lakes of methane and ethane that evolved
abiotically, reflecting the processes that likely led to Earth's petroleum
reserves.

These results further substantiate the notion that hydrocarbons are a natural
planetary consequence, rather than being only a result of biological degradation.

Recycling of Carbon in the Lithosphere

Earth's deep carbon cycle is also important in the formation of hydrocarbons.

Subduction zones transport carbon to the deep Earth, where it is transformed
at high pressure.

Hydrocarbons formed in the atmosphere make their way up, mixing with
biologically originated organic compounds in sedimentary basins.

This implies that petroleum reservoirs are not fixed remains of ancient biomass but

an ongoing hydrocarbon cycle that includes deep Earth and surface processes.
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Atmospheric Hydro carbon Rain and Early Earth chemistry

Prior to the dominance of life in Earth's biosphere, the atmosphere was abundant in

methane (CH4), carbon monoxide (CO), and several other simple hydrocarbons

produced by photochemical processes.

Laboratory simulations, such as the Miller-Urey experiment and Titan
atmospheric models, demonstrate that:

Ultraviolet light in the stratosphere may produce intricate hydrocarbons.

These hydrocarbons (including ethane, propane, and PAHs) may have
precipitated onto early Earth, accumulating in sediments and aquatic
environments prior to the prominence of living matter.
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Evidence:
e Titan (Saturn's moon): Titan contains large methane lakes and a hydrocarbon-
rich atmosphere with no known biological activity.

e This establishes that hydrocarbons can concentrate naturally independently of
any biological influence.

e Miller-Urey Experiment: Provided evidence that simple organic compounds
could be produced from atmospheric gases under the influence of UV
radiation, mimicking early Earth environments.

Implication:

e Atmospheric hydrocarbons would have deposited in Earth's sediments and
contributed to the hydrocarbon reservoirs.

e This mechanism precedes major biological activity and accounts for why
hydrocarbons may have been present without organic-rich sediments.
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Petroleum Reservoirs Often Lack Sufficient Organic-Rich Source Rocks

Numerous substantial petroleum reserves are located in geological strata with
little to no organic-rich source rock.

Petroleum is often found in basement reservoirs. Crystalline rocks devoid of
association with organic-rich sediments.

Fractured crystalline rocks: Despite little organic input, substantial
hydrocarbon reserves are present.

Evidence

Ghawar Field (Saudi Arabia): World's largest oil field, but with erratic organic
matter input.

Canadian Oil Sands & Venezuelan Heavy Oil: Have enormous quantities of
petroleum, but no corresponding thickness of organic-rich source rock to
explain such reserves.

Implication

This contradicts the theory of fossil fuels, which argues that petroleum could
only have come from kerogen-bearing source rocks.

It indicates that hydrocarbons may have migrated upwards from deep Earth
sources or generated through abiotic mechanisms via thermal energy.

Geochemical Composition of Petroleum Matches Abiotic Synthesis

Petroleum's chemical makeup is very similar to hydrocarbons produced
through Fischer-Tropsch synthesis (FIS) — a well-documented abiotic
process.

FTS consists of the reaction of (CO + H. — hydrocarbons) at high-pressure,
high-temperature conditions, akin to those at the depths of Earth's mantle.

Evidence

Occurrence of branched alkanes and n-alkanes: Less typical of biological
degradation than abiotic origins.

Isotopic Methane Composition: Certain samples of methane have 6D values
(deuterium content) not typical of biological fractionation.
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Implication

If petroleum is entirely biogenic, then its molecular distribution will be more
evenly distributed, reflecting expected organic matter degradation.

Occurrence of hydrocarbons similar to FTS pathways implies abiotic origin in
petroleum formation.

Vast Disparity Between Global Biomass and Petroleum Volumes

The entire world's biomass that has ever existed on our planet is not enough
to explain the massive amounts of petroleum discovered in reservoirs.

Even in the most optimal conditions:

Fewer than 0.1-1% of organic matter is preserved and is transformed into
hydrocarbons.

If biomass were alone accountable for petroleum, the organic carbon reserve
of Earth would be impoverished significantly, which is not the scenario.

Evidence

Global Oil Reserves: It is estimated that world oil reserves are more than 1.7
trillion barrels.

Carbon Balance of the Earth: The earth's carbon balance remains intact in spite

of enormous petroleum removal, indicating another non-biogenic source.

Implication

These differences suggest that there were other non-biological hydrocarbon
sources for the petroleum reserves on geologically long timescales.

Deep-Seated Hydrocarbons in Crystalline Basement Rocks

Hydrocarbons are also common in Precambrian basement rocks, as
asequences, and granites — units with no organic input.

Such hydrocarbons either:
Migrated from deep Earth sources.

Were synthesized in situ by high-temperature geochemical reactions.
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Evidence
e Petroleum in Crystalline Formations: Oil is present in crystalline basement
rocks with no organic material.

e Serpentinization Reactions: Generate hydrocarbons from the interaction of
water with ultramafic rocks, replicating petroleum's structure.

Implication
e Deep Earth processes emerge as a major contributor with the occurrence of
hydrocarbons in crystalline rocks.
Extreme Conditions Required for Complete Biogenic Conversion

e Formation of petroleum from organic material (kerogen) involves very high
temperatures (60-200°C) over millions of years.

e Numerous shallow petroleum reservoirs, though, hold oil that ought not to
have formed under such warm conditions.

Evidence

e Deep Sediments Enriched in Organics: Most of them have not produced
substantial petroleum in spite of optimum conditions.

e Shallow Oil Reservoirs: Defy the usual thermal requirements for hydrocarbon
generation.
Implication
e In case petroleum is purely biogenic, its origin must be directly related to
kerogen-enriched sediments and heat areas — a trend not invariably followed.
Isotopic Inconsistencies Non-Biological Carbon Signature

e Although most petroleum samples have 8“C values typical of biogenic
carbon, others have 8C values not typical of biogenic origins.

e Carbon signatures in some deep petroleum reservoirs are similar to
primordial mantle carbon.
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Evidence

e Non-Biogenic Isotopic Ratios of Methane: Some samples of methane have
isotopic ratios similar to deep Earth carbon rather than organic material.

e Carbon Isotopic Variability: Universal variability that cannot be easily
explained by purely biological processes.
Implication
e This diversity indicates a combination of abiotic and biogenic hydrocarbons,
favoring a hybrid origin hypothesis.
Presence of Helium and Noble Gases in Oil Fields

e Helium (He), argon (Ar), and neon (Ne) are often present in oil and gas
reservoirs.

e They are generated through radioactive decay of elements in Earth's mantle
and crust, with no biological source.
Evidence

e Helium in Oil Reservoirs: Directly correlated with deep Earth processes.

e Noble Gas Ratios: Compatible with mantle-derived gases instead of biogenic
signatures.

Implications
e The presence of noble gases suggests that deep Earth hydrocarbons have been
added to petroleum reservoirs.
Diamonds in Crude Oil indicate High-Temperature Abiotic Origin

e Diamondoids (carbon cage molecules like diamonds) present in crude oil need
very high temperatures (>1200°C) to form.

e These temperatures cannot be achieved in sedimentary basins.

Evidence

e Diamondoids in Petroleum: Suggesting formation under mantle-like
conditions.
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e High-Temperature Synthesis: Implying deep abiotic origin instead of
biological degradation

Implications

e The occurrence of diamondoids suggests that at least some hydrocarbons
formed deep in Earth's mantle.

Abiotic Hydrocarbon Formation in Modern Earth Process
e Serpentinization and other geochemical processes actively generate methane
and other hydrocarbons presently.

e Hydrocarbon-bearing fluids are vented at mid-ocean ridges and subduction
zones, which have little or no biological activity.

Evidence
e Hydrothermal Vents and Mid-Ocean Ridges: Release hydrocarbons generated
by abiotic processes.

e Serpentinization: Generates methane and longer-chain hydrocarbons
abiotically.

Implication

e Hydrocarbons are still being produced in present-day processes on Earth, and
thus there is assumed to be a steady supply of abiotic hydrocarbons.

Isotopic Inconsistencies and Non-Biological Carbon Signatures
e Some petroleum samples have &“C values that are not consistent with
biological origins, indicating a different source.

e Methane from deep petroleum reservoirs occasionally bears isotopic
signatures consistent with primordial mantle carbon rather than with organic
matter degradation.

e Large differences in carbon isotope fractionation oppose the uniformity
expectation from exclusively biological sources.
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Immense Volumes of Methane in Deep Earth and Outer Space

Substantial quantities of methane (CH.) in the Earth's mantle and its
occurrence in abiotic settings (e.g., Titan, comets) suggest a planetary
hydrocarbon cycle.

Extraterrestrial abiotic methane underscores that hydrocarbons may develop
independently of biological activity.

Heavy Metal Enrichment in petroleum Suggests Deep Mantle

Contribution

Crude oil often includes substantial quantities of vanadium (V), nickel (Ni),
molybdenum (Mo), and cobalt (Co), elements typically linked to mantle-
derived fluids rather than biological origins.

The quantities of these heavy metals are inconsistent with the anticipated
byproducts of organic decomposition.

Diamonds in Crude Oil Indicate High-Temperature Abiotic Origin

Diamondoids (diamond-like hydrocarbons) need temperatures of over 1200°C
to form —well out of the thermal regime of sedimentary basins.

Their occurrence in crude oil suggests a deep mantle origin, not compatible
with strictly biological petroleum genesis.

Helium and Noble Gases in Oil Fields Point to Deep Earth Origin

Helium (He), argon (Ar), and neon (Ne) in reservoir oils come from
radioactive decay in the mantle and crust and have no biological origin.

The ubiquitous occurrence of these gases is in accord with the concept of
hydrocarbons migrating from deep-Earth sources.

Abiotic Hydrocarbon Formation Confirmed in Earth’s Mantle

High-temperature, high-pressure experiments have shown abiotic production
of methane (CH4), ethane (C2Hs), and other hydrocarbons under mantle-like
conditions.

Hydrocarbons may be generated by the interaction of water, carbonate
minerals, and iron-rich rocks deep in Earth and move upward.
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Chemical Similarity Between Petroleum and Synthetic Fischer-Tropsch
Hydrocarbons

The Fischer-Tropsch process (FTS) generates hydrocarbons from CO and H: at
elevated pressure, resulting in compounds that nearly mimic natural
petroleum.

Certain natural gas reservoirs have molecular distributions akin to Fischer-
Tropsch synthesis products, suggesting abiotic origins.

Global Distribution of Petroleum Deposits Contradicts a Purely Biogenic

Origin

The geographical distribution of petroleum fields does not follow the zones of
high biological productivity in the past.

Abundant petroleum resources in areas such as the Middle East and Arctic are
hard to explain with a solely biogenic model, implying contributions from
deep Earth.

Inconsistencies in Oil Generation from Organic-Rich Shales

The geographical distribution of petroleum fields is not coincident with zones
of past high biological productivity.
Abundant petroleum deposits in areas such as the Middle East and Arctic are

hard to explain on a purely biogenic basis, implying contributions from deep
Earth.

Abiotic Hydrocarbons Found in Tectonic Zones and Mid-Ocean Ridges

Hydrocarbon-dense fluids are released from mid-ocean ridges and subduction
zones, where biological contribution is minimal.

The emission of methane and longer-chain hydrocarbons in these
environments indicates deep, abiotic origins.

Thermodynamic Constraints on Biogenic Hydrocarbon Formation

The thermodynamics of kerogen cracking indicate that the whole conversion
to petroleum is a notably sluggish and inefficient process.
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e Laboratory research suggests that a small portion of kerogen transforms into
hydrocarbons complicating the rationale for Earth's huge petroleum reserves.

Presence of Non-Biological Carbon in Petroleum

e Certain petroleum has isotopically light carbon (8C < -50%o), which is
incongruous with established biological processes.

e Carbon fingerprints that correspond to mantle-derived CO: suggest
contributions from deep Earth origins.

20. The Implications of My Theory

While I firmly believed that atmospheric hydrocarbons played a major role in the
formation of petroleum, my theory did not entirely discount the contribution of
organic matter. In fact, biomass, including ancient plants and marine organisms, still
played a minor but significant role in the overall formation of hydrocarbons. This
approach aligned with the fossil fuel theory, which posited that petroleum primarily
originated from the remains of ancient life. However, my theory diverged from the
traditional fossil fuel theory by suggesting that biomass was not the dominant
source of hydrocarbons. Instead, I believed that biomass was a secondary
contributor, working in tandem with abiotic hydrocarbons formed in the Earth’s
crust.

The integration of both atmospheric hydrocarbons and biomass would explain the
complexity and diversity of hydrocarbons found in sedimentary rock formations.
Organic matter contributed to the formation of oil and gas, but it was not the
primary source — geological processes, atmospheric chemistry, and cosmic energy
played a much larger role. This perspective allowed for a more nuanced
understanding of petroleum formation, one that acknowledged the contributions of
organic matter while also accounting for the significant influence of abiotic
processes.

The Role of Biomass in Hydrocarbon Formation

In my theory, the contribution of biomass could still be seen in the presence of
certain biomarkers —molecules derived from living organisms — that are often found
in petroleum. These biomarkers can provide valuable information about the types of
organisms that once existed in the environment where the hydrocarbons formed.
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For instance, certain types of hydrocarbons, like pristane and phytane, are believed
to be derived from the decomposition of ancient marine life, particularly
phytoplankton. Similarly, organic compounds found in oil shales can reveal the
type of vegetation or marine organisms that lived millions of years ago.

However, I proposed that the presence of such biomarkers was not sufficient to
account for the bulk of petroleum reserves. Biomarkers were important for
understanding the history of the Earth’s biosphere and the types of organisms that
contributed to the formation of hydrocarbons, but they did not necessarily indicate
that biomass was the primary source. In my model, the majority of hydrocarbons
were derived from atmospheric synthesis and geological processes, with biomass
acting as a secondary source that blended with the abiotic hydrocarbons formed in
the Earth’s crust. Typically, hydrocarbons formed from organic matter have a distinct
isotopic signature, characterized by a high ratio of carbon-12 to carbon-13.
However, some oil fields contained hydrocarbons with isotopic ratios that were
inconsistent with this biological signature. This discrepancy suggested that at least
some of the hydrocarbons had originated from non-biological processes —possibly
through atmospheric synthesis or other abiotic mechanisms.

The isotopic evidence provided a strong argument in favor of my theory, as it
supported the idea that petroleum was not formed exclusively from ancient
biomass. Instead, hydrocarbons could have been formed through a combination of
abiotic processes, such as atmospheric synthesis, and the decomposition of organic
matter. The blending of these two sources could account for the wide variety of
hydrocarbons found in oil fields around the world, from light gases like methane
and ethane to heavier oils and complex compounds. This isotopic evidence
reinforced the notion that the formation of petroleum was a multifaceted process,
driven by both biological and abiotic factors.

Biomass as a Secondary Source

In my hybrid theory, the role of biomass was not diminished entirely —it still
played a secondary but vital role in the formation of hydrocarbons. The
contribution of organic matter helped shape the composition of petroleum,
providing specific molecular markers that allowed scientists to trace the origins of
certain oil deposits. However, the primary source of hydrocarbons was atmospheric,
with cosmic energy and geological processes serving as the dominant forces behind
the formation of petroleum.
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The idea that biomass was a secondary contributor was also supported by
geological studies that showed hydrocarbons in regions where there was no history
of abundant biological life. For example, vast oil fields exist in regions such as the
Arctic, the deep continental basins, and even deserts — places that, according to the
traditional fossil fuel theory, should not have abundant petroleum reserves due to
the absence of ancient marine life. The fact that significant oil and gas deposits were
found in these areas posed a challenge to the conventional view of petroleum
formation. However, by acknowledging the role of atmospheric hydrocarbons, my
theory was able to explain how oil and gas could accumulate in these seemingly
unlikely locations.

The transformation of atmospheric hydrocarbons in the Earth’s crust was essential to
the formation of these o0il and gas reserves. Over millions of years, the atmospheric
hydrocarbons that had rained down on the Earth’s surface would have infiltrated
porous rock formations, where they would be subjected to heat, pressure, and
chemical reactions that transformed them into petroleum. Biomass would still play a
role in providing specific organic compounds, but the majority of the hydrocarbons
in these reservoirs would have been derived from abiotic processes.

The Complexities of Petroleum Formation

The complexity of petroleum formation is evident in the wide variety of
hydrocarbon types found in oil fields. From light gases like methane to heavier oils
and complex tar-like substances, hydrocarbons exist in many different forms. The
presence of such a diverse range of compounds suggests that multiple processes
were at play in the formation of petroleum. By proposing that atmospheric
hydrocarbons were the primary source, with biomass acting as a secondary
contributor, my theory offered a more comprehensive explanation for this diversity.

In this model, the geological processes that occur deep within the Earth were
responsible for much of the transformation of hydrocarbons. As atmospheric
hydrocarbons migrated through the Earth's crust, they were subjected to immense
pressure and heat, which caused them to undergo chemical reactions that resulted
in the formation of more complex hydrocarbons. This transformation could explain
the variety of oil types found in different geological formations. Similarly, the
migration of hydrocarbons through porous rocks and the subsequent trapping of
these hydrocarbons in reservoir rocks helped create the vast petroleum deposits
that are now being exploited around the world.
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At the same time, biomass contributed to the formation of specific hydrocarbons,
particularly those associated with the remains of ancient marine life. Organic matter
provided the raw material for these compounds, but it was not the sole source of
petroleum. Instead, the combination of abiotic and biological processes gave rise to
the complex and diverse hydrocarbons found in the Earth’s crust.

21. A Continuing the Search for Evidence

As my theory continued to take shape, I recognized the critical need to test and
refine it further. The complex nature of petroleum formation, which combined
atmospheric chemistry, geological processes, and cosmic energy, demanded a
rigorous and multifaceted approach to gathering evidence. Although the foundation
of my theory seemed solid, it was clear that much more research and data were
needed to confirm or challenge its validity. To achieve this, I immersed myself in
the latest advancements in a variety of scientific disciplines, from atmospheric
chemistry to petroleum geology, ensuring that my understanding of each field
would enhance the development of my theory.

A significant part of my research strategy involved delving into the latest studies on
atmospheric chemistry. I sought to understand the mechanisms that could facilitate
the formation of hydrocarbons in the atmosphere—particularly the role of
ultraviolet (UV) radiation and cosmic rays in breaking down simpler molecules and
leading to the synthesis of more complex organic compounds. I examined the work
of scientists who had explored the creation of simple hydrocarbons like methane
and ethane in space, often as a result of interactions between cosmic radiation and
basic molecular compounds like carbon dioxide and hydrogen. These studies were
foundational to my hypothesis, providing crucial insights into the possibility of
hydrocarbons forming not just on Earth, but throughout the universe.

I also turned my attention to deep-earth imaging technologies, which had advanced
significantly in recent years. Techniques such as seismic tomography and
geochemical modeling provided an unprecedented view into the Earth's interior.
These tools allowed scientists to study the composition and behavior of rocks and
minerals deep beneath the surface, offering insights into the geological processes
that might facilitate the migration and transformation of hydrocarbons. I consulted
with geologists and geophysicists who specialized in petroleum geology to
understand the ways in which hydrocarbons move through the Earth's crust and
accumulate in reservoir rocks. These conversations were essential in refining my
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understanding of how atmospheric hydrocarbons could be trapped and
transformed into petroleum over millions of years.

Seeking Expertise and Collaboration

Realizing that my theory was highly interdisciplinary, I sought out experts in
various fields to further explore the plausibility of my ideas. Atmospheric scientists
were crucial in helping me understand the finer details of chemical reactions that
occur in the upper atmosphere. Chemists, on the other hand, provided insights into
the processes by which simple molecules could be transformed into more complex
hydrocarbons. I was particularly interested in exploring how cosmic radiation and
UV rays could catalyze chemical reactions that resulted in the formation of complex
organic compounds. Geologists played an equally important role, helping me
understand how these compounds might migrate and accumulate in Earth's crust
over time.

Collaboration with these experts allowed me to refine my theory and explore it
from a variety of perspectives. I learned that atmospheric hydrocarbons could
indeed be formed in space and in the upper atmosphere, but the processes required
for their accumulation and transformation on Earth were far more intricate than I
had initially realized. I also learned that the idea of hydrocarbons forming in the
Earth’s crust through abiotic processes was not as widely accepted as I had hoped,
with many experts still clinging to the more conventional ideas of petroleum
formation through the decomposition of organic matter. Despite these challenges, I
remained steadfast in my belief that a hybrid model —combining both abiotic and
biological sources —was the key to unlocking the mysteries of petroleum formation.

Realizing the Complexity of the Problem

As I delved deeper into the scientific literature and engaged with experts, I came to
appreciate just how much we still had to learn about the Earth’s natural resources.
The more I discovered, the more I realized that the search for hydrocarbons —and
our understanding of their origins —was far from over. Although my theory offered
a new perspective, I also understood that the process of testing and validating it
would be long and complex. Some aspects of my theory could be tested relatively
easily, such as the atmospheric formation of hydrocarbons through cosmic radiation
and UV light. Other aspects, particularly the migration and transformation of these
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hydrocarbons in the Earth's crust, would require more elaborate experiments and
geological surveys.

While my theory was still speculative, I was encouraged by the insights I had
gathered and the support of experts who saw potential in my ideas. I knew that my
theory could offer a new and potentially transformative perspective on petroleum
formation, but I also understood the importance of remaining open to new evidence
and counterarguments. The scientific process is one of constant refinement, and the
path forward would require ongoing investigation, testing, and a willingness to
adapt.

A Journey of Discovery

The journey to uncover the true origins of petroleum was not just an intellectual
challenge —it was a deeply personal one as well. I felt a sense of responsibility to
contribute something meaningful to the world of scientific research, particularly in
the area of natural resource exploration. Petroleum, as a global commodity, plays a
significant role in the world’s energy infrastructure, and understanding its formation
could have profound implications for how we manage these resources in the future.

In many ways, I felt that my theory represented a bridge between the two dominant
schools of thought in the petroleum debate — the fossil fuel and abiotic theories. By
acknowledging the contributions of both organic matter and abiotic processes, I
believed that my hybrid model could help reconcile these two viewpoints and
provide a more comprehensive understanding of petroleum formation. But this
reconciliation was only the first step. The true challenge lay in gathering the
necessary evidence to support my ideas and ultimately convince the broader
scientific community of their validity.

The Long Road Ahead

I knew that the road ahead would be long and filled with challenges. Some of these
challenges were practical — such as the need for more advanced imaging technologies
or more precise isotopic analysis of hydrocarbons. Others were intellectual, requiring
the careful examination and synthesis of data from a variety of scientific disciplines.
But despite the obstacles, I felt an unshakeable commitment to my theory and to the
pursuit of knowledge.
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The search for answers was just beginning, and I was more committed than ever to
continuing my exploration of the mysteries behind hydrocarbon formation. My
theory offered a new perspective, but I also recognized that it was just the beginning
of a larger journey —a journey that could potentially change the way we think about
petroleum and its origins. With each new discovery, each new insight, I knew that I
was one step closer to unraveling the truth behind one of the Earth’s greatest natural
resources.

In the end, the search for answers would require perseverance, collaboration, and
an unwavering dedication to uncovering the truth. But I believed that the work 1
was doing had the potential to make a lasting impact on the scientific community
and to contribute to a more comprehensive understanding of the world’s natural
resources. The journey was far from over, but I was ready for whatever challenges
lay ahead.
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CHAPTER 4

The Balanced Hypothesis

After countless years of painstaking research, relentless inquiry, and exhaustive
exploration of scientific literature, I arrived at what I would later term the Balanced
Hypothesis —a groundbreaking and comprehensive model that sought to redefine
humanity’s understanding of the origin of hydrocarbons. This hypothesis was not
born out of mere speculation or casual observation but was forged through
rigorous scientific analysis, the careful synthesis of a vast body of geological,
chemical, and biological evidence, and intensive, thought-provoking discussions
with some of the most brilliant minds across multiple scientific disciplines. My
journey toward this hypothesis took me across an intellectual landscape that
spanned the fields of petroleum geology, geophysics, organic chemistry, planetary
science, and microbiology, among others. It demanded the scrutiny of centuries-
old theories and the boldness to challenge conventional wisdom that had
dominated the field for generations.

At the heart of my Balanced Hypothesis lay the fundamental realization that the
two dominant theories of petroleum formation—biotic and abiotic—were not
mutually exclusive but, in fact, complementary components of a much more
intricate, nuanced, and dynamic process. For decades, the scientific community
had been divided into two camps, each fiercely defending its stance on the origin of
hydrocarbons. The biotic theory, often referred to as the fossil fuel theory, asserted
that hydrocarbons were formed predominantly from the remains of ancient organic
matter — primarily the decomposed bodies of prehistoric marine microorganisms,
algae, and plant material —which, over the course of millions of years, underwent
complex transformations under extreme heat and pressure, eventually yielding the
crude oil and natural gas deposits that fuel modern civilization. On the other hand,
the abiotic theory proposes that hydrocarbons originate from deep geochemical and
geological processes beneath the Earth's mantle and crust, rather than from
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biological leftovers, and occur independently of any living species. These opposing
viewpoints had long been regarded as irreconcilable, each theory attempting to
disprove the other rather than seeking common ground.

However, my extensive investigations led me to an inescapable conclusion: neither
theory, in isolation, could fully account for the complexity, abundance, and
diversity of hydrocarbons found across the planet. The fossil fuel theory, while
backed by considerable geological evidence, struggled to explain the presence of vast
hydrocarbon reserves in regions lacking substantial biological input, such as
deep-sea hydrothermal vents, extraterrestrial environments, and certain geological
formations with little to no organic-rich sedimentary layers. Conversely, the abiotic
theory, while offering a compelling explanation for the presence of hydrocarbons in
seemingly inhospitable locations, lacked comprehensive experimental confirmation
at the scale necessary to explain the global distribution of petroleum reserves. The
scientific impasse was undeniable.

In this updated model, hydrocarbons are not exclusively generated by deep-Earth
geochemical processes or the gradual decomposition of vegetation. A significant
factor in the conversion of simple hydrocarbons into complex hydrocarbons
transpired in Earth's primordial atmosphere, driven by photochemical reactions
subsequent to catastrophic geological occurrences.

Faced with these contradictions, I recognized that the truth must lie somewhere in
between —that hydrocarbons must be formed through a dual mechanism, one that
incorporates both abiotic and biotic processes in a delicate, interwoven balance. It
was this revelation that led me to develop my Balanced Hypothesis, a theory that
sought not to dismiss either side of the debate but to harmonize their strengths
while addressing their respective weaknesses. In this model, hydrocarbons are not
the product of a single origin but rather the result of an intricate interplay
between deep-Earth geochemical synthesis and biological refinement.

In my hypothesis, I posited that the initial formation of hydrocarbons is primarily
an abiotic process, occurring deep within the Earth's mantle and crust through a
series of high-temperature, high-pressure chemical reactions. Within these extreme
subterranean environments, organic matter from abiotic sources materials —
including carbon dioxide (CO:), methane (CH.), and various metal catalysts
present in ultramafic rocks—undergo complex transformations, giving rise to
simple hydrocarbon compounds such as methane, ethane, and propane. These
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fundamental building blocks of petroleum are then carried upward toward the
surface through geological migration processes, driven by tectonic activity, fault
movements, and fluid dynamics within the Earth’s lithosphere.

However, the story of hydrocarbons does not end there. While these abiotic
hydrocarbons serve as the initial raw material, their true transformation into the
diverse and energy-rich mixtures of crude oil and natural gas that we extract today
occurs in a second, equally crucial phase—one that involves the influence of
biological matter. As these migrating hydrocarbons interact with sedimentary
basins, organic-rich formations, and microbial communities, they undergo further
modification, enrichment, and structural evolution. In this process, biological
material plays a secondary yet indispensable role, refining and modifying the
abiotic hydrocarbons through microbial activity, thermal degradation, and
sedimentary expulsion mechanisms. The result is the vast array of hydrocarbons
found in Earth's oil fields, which exhibit a complex molecular structure, isotopic
diversity, and organic markers that could not be solely attributed to either abiotic
or biotic origins alone.

This harmonized perspective —which acknowledges both the deep-Earth synthesis
of hydrocarbons and the transformative influence of biological matter — offers a far
more comprehensive, elegant, and scientifically robust explanation for the
presence of petroleum on Earth than either of the previous theories in isolation. It
allows us to account for the existence of hydrocarbons in seemingly barren
geological settings while also recognizing the undeniable contributions of
biological material to petroleum's chemical complexity. Furthermore, it provides a
framework for expanding the scope of hydrocarbon exploration, suggesting that
petroleum reserves may not be as limited as once thought, and that new deposits
could exist in deep-crustal environments or even on extraterrestrial bodies where
abiotic synthesis is likely to occur.

Thus, the Balanced Hypothesis revolutionizes our understanding of petroleum
formation by breaking down the rigid boundaries that have long divided
scientific thought on the subject. Rather than viewing the origin of hydrocarbons
as a binary debate between biological and abiotic theories, my hypothesis paints a
far richer, more interconnected picture —one in which the Earth itself acts as a vast,
self-regulating system capable of producing hydrocarbons through multiple,
interdependent pathways. It is a model that respects the intricate dynamism of our
planet, acknowledges the immense complexity of geochemical and biological
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interactions, and paves the way for a new era of petroleum science —one that no
longer seeks to force hydrocarbons into a singular explanatory framework but
instead embraces the reality that their origins are as diverse, multifaceted, and
extraordinary as the very planet that gave rise to them.

This Balanced Hypothesis contradicts the traditional fossil fuel theory in that it
presents several discrepancies and an alternative solution. The original theory
assigns most of the petroleum reserves to organic matter from biological origins, yet
new evidence is pointing in another direction. Research by Kucherov (2010, 2013)
indicates a drastic imbalance between input and output of organic matter (OM) in
some of the world's biggest oil reserves. For example, Saudi Arabia's supergiant oil
fields have merely 6% of OM of biological origin, whereas Canada's supergiant
bitumen resources hold a mere 12-18% OM. Venezuelan oil reserves also display a
staggering deficit in organic input. This deficit implies that the organic molecules
for source rocks could have been derived from abiotic sources and not from strictly
biological material.

Moreover, the occurrence of inherent gases like helium in petroleum is hard to
account for in the conventional biotic theory. Helium is generally linked with deep
geological processes, which indicates the role of abiotic processes in hydrocarbon
formation. Another key inconsistency is the molar hydrogen-to-carbon (H/C) ratio
of petroleum, which is approximately 1.85, while organic matter of biological origin
is usually low in hydrogen. This inconsistency means that there are other processes,
perhaps abiotic, involved in hydrocarbon formation.

In addition, the fossil fuel model cannot explain a wide range of scientific
phenomena favoring abiotic processes. One of the most striking pieces of evidence
is the existence of rain activity of hydrocarbons on Saturn's moon Titan, where
conditions are completely free of biological influence, yet complex hydrocarbons
are in the process of being created. This extraterrestrial proof further supports the
potential for abiotic hydrocarbon production.

Biotic and Abiotic Petroleum Formation

The prevailing conventional view of petroleum creation posits that petroleum and
natural gas originate biogenically from the disintegration of living creatures over
geological time scales. The idea posits that coal beds originate from the deposition
and decay of vegetation over millions of years, whereas petroleum and natural gas
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arise from the aggregation of deceased marine animals that settled on the bottom
and were then buried by marine silt. This serves as a sophisticated elucidation of
the prevalence of substantial petroleum and natural gas reserves in areas that were
once the mouths and deltas of ancient rivers, as well as along prehistoric coastal
reefs.

A consequence is that these sedimentary reserves are limited and depletable,
leading to increased extraction costs, and that their output will peak at a future
point, thereafter dropping as they are supplanted by other, more accessible, and
ideally less costly energy sources.

Advocates of the abiogenic or abiotic petroleum creation hypothesis, following
concepts established by many Ukrainian and Russian scientists, contend that
hydrocarbons are present and produced deep inside the Earth's mantle, under the
crust. The implication is that substantial reserves of petroleum and gas may remain
undiscovered kilometers under the Earth's crust, with a half-life of millions of years,
so ensuring a virtually inexhaustible supply. They reject the notion that petroleum
is a finite resource of biological origin and assert that, over time, the Earth's limited
crustal petroleum and gas reserves are replenished by diffusion from the mantle's
almost inexhaustible source to the surface.

1. The Abiotic Foundation: Hydrocarbons from the Earth's Interior

A major pillar of my Balanced Hypothesis is the proposition that hydrocarbons
originate deep within the Earth's interior through abiotic geochemical processes.
This revolutionary perspective challenges the conventional fossil fuel theory by
suggesting that hydrocarbons are not solely the remnants of ancient biological
material but are instead naturally synthesized within the mantle and crust
through purely chemical and geological mechanisms. In this model, organic
matter is not a prerequisite for the formation of hydrocarbons. Instead, the extreme
conditions of high temperature and pressure found deep beneath the Earth's
surface act as catalysts for hydrocarbon synthesis, facilitating the transformation of
organic matter from abiotic sources like carbon sources into methane, ethane,
propane, and even more complex hydrocarbons.

Internal hydrocarbon generation describes the deep earth processes that produce
hydrocarbons under high pressure and high temperature in the Earth's mantle and
crust. Abiogenic theory proposes that hydrocarbons, mostly methane, ethane, and

98



other higher hydrocarbons, are produced by geochemical synthesis deep within the
Earth.

The formation of hydrocarbons is believed to have occurred in the crust due to the
deep penetration of meteoritic water via cracks and rifts. The seepage's depth
would have been sufficiently heated to breakdown water into elemental hydrogen
and oxygen. The thermal energy produced in the Earth's mantle by the radioactive
decay of Th2%2, K, and other radioactive elements may be considered to facilitate
reduction reactions involving water, carbon dioxide, and carbon monoxide, with
iron oxides acting as catalysts (Ragheb 2013).

In the presence of Iron, some reduction carbon production reactions are:
And some hydrogen production reactions are:
Other related reactions are:

The produced carbon and hydrogen may react further to yield hydrocarbons. Rare
earth elements, nickel, and maybe cobalt and platinum, with iron in carbonatite and
ultrabasic rocks, may serve as catalysts in facilitating processes and generating
hydrocarbons.

The differential hydrogenation of carbon at temperatures between 230-500 °C and
depths of 7-16 kilometers would have resulted in the creation of paraffinic and
aromatic molecules. The creation of hydrocarbons likely transpired in the upper
mantle or along rifts, deep faults, and fractures.

2. Fischer-Tropsch-Type Synthesis (FIT): The Birth of Hydrocarbons
from organic material from abiotic sources Catalysis

One of the most compelling geochemical mechanisms supporting the abiotic origin
of hydrocarbons is Fischer-Tropsch-Type Synthesis (FTT), a reaction process named
after the pioneering work of Franz Fischer and Hans Tropsch in the early 20th
century. Initially developed as an industrial method for synthesizing liquid
hydrocarbons from carbon monoxide (CO) and hydrogen gas (H:), the Fischer-
Tropsch process is now widely recognized as a potential natural pathway for
hydrocarbon formation deep within the Earth’s mantle. The process involves the
catalytic transformation of simple organic matter from abiotic sources molecules
into complex hydrocarbons, which is significant in understanding the Earth's deep
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carbon cycle and the widespread distribution of hydrocarbons in geological
formations.

The technique was created in the 1920s by German scientists Franz Fischer and
Hans Tropsch, which is reflected in its name. It employs gasified coal or natural gas
to generate paraffin wax, which may then be processed into diesel fuel, naphtha,
and liquid petroleum gases, including butane and propane. A sequence of chemical
processes, facilitated by catalysts such as Ni, Co, Fe, ThO2, MgO, AI1203, MnO, and
clays, transform carbon monoxide and hydrogen into diverse hydrocarbons.

The Fischer-Tropsch industrial process involves the reaction of carbon monoxide
with hydrogen to produce hydrocarbons. The synthesis conditions are 150 bar and
700 K with a catalyst present.

The proposed fundamental chemical process for natural gas methane to liquids
applications is as follows:

With Ni and Co used as catalysts, the following reaction would occur
If, instead, a Fe catalyst is used the reaction proceeds as follows:

In 1943, because to inadequate petroleum sources, Germany produced around
600,000 metric tons of synthetic gasoline. The chemical reaction for the first
products created by the gasification of coal or biomass (CH) is as follows:

An Iron catalyst is then used to catalyze the reaction

The intermediate combination of carbon monoxide and hydrogen gases is generally
known as synthetic gas, or syngas for brevity. This metastable process produces 200
grams of hydrocarbons from a 1 m? mixture of CO and H- at 150 pressure and 700
K. The reaction transpires at a certain pressure

The metastable process necessitates that the generated hydrocarbons will be
degraded unless they are rapidly cooled and their pressure reduced.

Natural Occurrence of Fischer-Tropsch Reactions

Research in geochemistry and planetary science has demonstrated that these
catalytic reactions can and do occur deep within the Earth’s crust and mantle under
the extreme pressures and temperatures present in ultramafic rock environments.
High-temperature zones, such as those found in subduction zones and mid-ocean
ridges, provide the necessary thermal energy to drive Fischer-Tropsch reactions.
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Subduction zones, where tectonic plates descend into the mantle, generate intense
heat and pressure, creating an ideal environment for catalytic reactions to take
place. Similarly, mid-ocean ridges, where new crust is formed through volcanic
activity, are characterized by high-temperature hydrothermal systems that can
facilitate these reactions.

The Earth's mantle also harbors abundant sources of carbon monoxide and
hydrogen, which originate from volcanic degassing, serpentinization, and high-
temperature reduction of carbonates. These gases are necessary feedstocks for the
Fischer-Tropsch process, ensuring a continuous supply of reactants for abiotic
hydrocarbon formation. The presence of iron-rich ultramafic rocks, such as
peridotite, further reinforces the catalytic framework necessary for Fischer-Tropsch
synthesis to occur on a large scale. Peridotite, a major component of the Earth's
upper mantle, is rich in transition metals that act as catalysts for the process, making
it a critical geological material in the formation of abiotic hydrocarbons.

Another crucial factor in the natural occurrence of Fischer-Tropsch reactions is the
role of fluid migration within the Earth's lithosphere. Water-rich fluids, often
released during the metamorphism of subducted oceanic crust, can transport
hydrogen and carbon monoxide through the mantle, facilitating their interaction
with metal catalysts. This movement of fluids through deep Earth environments
increases the likelihood of sustained hydrocarbon synthesis over long geological
periods. As hydrocarbons form, they migrate upward due to their lower density,
accumulating in reservoirs within the crust. This migration process helps explain
the widespread presence of methane and other hydrocarbons in deep geological
formations, including those that lack significant amounts of buried organic material.

Evidence from Hydrothermal Systems and Extraterrestrial Environments

This mechanism offers an explanation for methane-rich environments in
geologically active regions, such as deep-sea hydrothermal vents and the interiors
of certain asteroids and moons. Hydrothermal vents, found at mid-ocean ridges,
release superheated fluids rich in dissolved minerals and gases, creating conditions
similar to those needed for Fischer-Tropsch synthesis. Studies of these
environments have shown that methane and other hydrocarbons are actively
produced in the absence of biological activity, supporting the idea that abiotic
hydrocarbon synthesis is a fundamental process occurring in the deep Earth.
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Beyond Earth, evidence of Fischer-Tropsch-type synthesis has been found in
extraterrestrial environments, further strengthening the case for abiotic
hydrocarbon formation. For instance, the atmosphere of Saturn’s moon Titan is rich
in methane, despite the absence of known biological sources. Similarly,
hydrocarbon-rich meteorites and comets contain complex organic molecules that
are thought to have formed through Fischer-Tropsch-like reactions in space. The
presence of methane on Mars, detected by various missions, also raises the possibility
that similar geochemical processes could be occurring beneath the planet’s surface.
These findings suggest that abiotic hydrocarbon synthesis is not limited to Earth but
is a widespread phenomenon in planetary bodies across the solar system.

Implications for Petroleum Geology and the Deep Carbon Cycle

The Fischer-Tropsch mechanism provides a plausible explanation for the presence of
hydrocarbons in locations where traditional biogenic models struggle to account for
their abundance. The discovery of deep, abiotic hydrocarbon sources challenges
conventional theories of petroleum formation, which have historically focused on
the transformation of organic matter over millions

of years. If significant portions of Earth's hydrocarbon reserves were formed
through abiotic processes, this could have profound implications for our
understanding of oil and gas formation, as well as for future energy exploration
strategies.

Furthermore, Fischer-Tropsch synthesis is an essential component of the deep
carbon cycle, the process by which carbon moves between the Earth's interior and
surface over geological time. Carbon-bearing fluids generated in the mantle can
migrate to the crust, contributing to the long- term storage and cycling of carbon.
This has implications for global carbon budgets and may play a role in regulating
atmospheric composition and climate over extended time periods.

Conclusion

Fischer-Tropsch-Type Synthesis represents a robust, well-documented mechanism
for the abiotic formation of hydrocarbons within Earth's mantle and crust. The
presence of suitable catalysts, high-temperature environments, and abundant
carbon and hydrogen sources creates an ideal setting for these reactions to occur
naturally. Evidence from hydrothermal systems, deep geological formations, and
extraterrestrial bodies further supports the idea that abiotic hydrocarbon synthesis is
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a widespread and fundamental geological process. Understanding this mechanism
not only reshapes our view of petroleum formation but also provides valuable
insights into the deep carbon cycle and the broader geochemical dynamics of our
planet and beyond.

3. Serpentinization: The Alchemy of Rock, Water, and Hydrogen

Another powerful geological mechanism that supports the abiotic generation of
hydrocarbons is serpentinization —a process in which ultramafic rocks (rich in iron
and magnesium) chemically react with water, producing hydrogen gas (H:) and
triggering subsequent hydrocarbon formation. This fascinating geochemical
reaction occurs when olivine-rich rocks, such as peridotite, are exposed to water at
high temperatures and pressures, resulting in a series of chemical transformations
that release molecular hydrogen (H:) as a byproduct. The process not only
transforms the mineralogical structure of these rocks but also acts as a natural engine
for producing the chemical precursors required for hydrocarbon synthesis.

The fundamental reaction of serpentinization can be represented as follows:

This reaction is highly significant because hydrogen gas (H-) is a crucial reactant in
the synthesis of hydrocarbons. Once molecular hydrogen is generated through
serpentinization, it reacts with available carbon sources, such as carbon dioxide
(CO:2) or carbonate minerals, to form methane (CH4) and other simple
hydrocarbons. The key chemical pathway for methane formation in this context is:

This reaction demonstrates how serpentinization creates the ideal conditions for
abiotic hydrocarbon synthesis by coupling the production of hydrogen gas with the
availability of carbon- bearing compounds. The energy released during
serpentinization not only drives these reactions but also provides a favorable
thermodynamic environment for the creation of hydrocarbons, making it one of the
most important processes for studying the abiotic origins of methane and other
hydrocarbons.

Geological Evidence for Serpentinization

Serpentinization has been directly observed in various geological environments,
including mid- ocean ridges, subduction zones, and terrestrial hydrothermal
systems. At mid-ocean ridges, where new oceanic crust is continuously formed,
seawater percolates into fractures in the ultramafic rocks of the oceanic lithosphere.
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The interaction between the water and olivine-rich rocks initiates serpentinization,
generating hydrogen and methane, which are often released through hydrothermal
vents. These vents, known as black smokers and white smokers, emit plumes rich in
methane and hydrogen, often in environments devoid of organic material —strong
evidence for the abiotic origins of these compounds.

Subduction zones, where one tectonic plate is forced beneath another, also provide an
environment conducive to serpentinization. Water released from subducted oceanic
crust interacts with ultramafic rocks in the overriding mantle wedge, leading to the
generation of hydrogen and subsequent hydrocarbon synthesis. Similarly, terrestrial
hydrothermal systems, such as those found in ophiolites —sections of oceanic crust
and upper mantle exposed on land —have been shown to produce methane and
other hydrocarbons through serpentinization. These findings highlight the
widespread occurrence of serpentinization across a range of geological settings,
reinforcing its significance as a global mechanism for abiotic hydrocarbon
formation.

Extraterrestrial Implications

Serpentinization is not confined to Earth — it has been proposed as a key mechanism
for methane production on other planetary bodies, expanding the scope of its
significance to the broader field of planetary science. On Mars, the detection of
methane in the atmosphere has sparked considerable debate about its origin. One of
the leading hypotheses is that serpentinization processes occurring beneath the
Martian surface are responsible for producing methane through the reaction of
water with ultramafic rocks.

Similarly, on icy moons such as Europa and Enceladus, where subsurface oceans
are believed to exist, serpentinization may play a crucial role in the production of
abiotic hydrocarbons. The interaction between water and ultramafic rocks at the
seafloor of these subsurface oceans could generate hydrogen and methane,
providing a potential energy source for hypothetical microbial life. The detection of
plumes containing water vapor and organic compounds emanating from Enceladus
further supports the idea that serpentinization is an active process on these moons.

Broader Significance

The implications of serpentinization extend far beyond its role in hydrocarbon
synthesis. By producing hydrogen gas, serpentinization also serves as a critical
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energy source for microbial communities in extreme environments, such as those
found at deep-sea hydrothermal vents. These ecosystems, which thrive in the
absence of sunlight, rely on the chemical energy provided by serpentinization and
related processes to sustain life. This makes serpentinization not only a key process
for understanding abiotic hydrocarbon formation but also a cornerstone of
astrobiology, as it may provide insights into the potential for life on other planets
and moons.

Furthermore, serpentinization contributes to the long-term cycling of carbon
between the Earth's interior and surface. The hydrocarbons generated through this
process can migrate upward through fractures in the crust, accumulating in
reservoirs or escaping into the atmosphere. This movement of carbon-bearing
compounds is a vital component of the Earth's carbon cycle, influencing both
geological processes and atmospheric composition over geological timescales.

Conclusion

Serpentinization represents a remarkable natural phenomenon where the
interaction of water and ultramafic rocks leads to the generation of hydrogen gas and
the abiotic synthesis of hydrocarbons. Its occurrence in diverse geological
environments on Earth, as well as its potential role in extraterrestrial settings,
underscores its importance as a universal geochemical process. By bridging the
fields of geology, planetary science, and astrobiology, serpentinization not only
enhances our understanding of abiotic hydrocarbon formation but also provides
valuable insights into the conditions necessary for life to exist and thrive in extreme

environments.

4. Transformation and Sedimentation

Transformation and sedimentation transpire as hydrocarbons produced deep under
the Earth's mantle ascend via fractures and faults, interacting with organic-rich
sediments in sedimentary basins. This process leads to the interaction of abiotic
hydrocarbons with organic materials from marine and terrestrial habitats, resulting
in the production of intricate petroleum compounds. Thermogenic and
microbiological activities augment the intricacy of these hydrocarbons, resulting in
hybrid petroleum systems (Gaoa and Jia 2022). This phase is essential for
comprehending the function of mantle-derived hydrocarbons in the global
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petroleum system, as they amalgamate with biogenic elements to create
economically viable hydrocarbon reserves.

Hydrocarbons originating from the mantle rise via fault zones and deep cracks,
encountering organic-rich layers inside sedimentary basins. This interaction results
in the conversion of simple hydrocarbons into more complex molecules via
thermogenic cracking and microbial activity. The resultant hybrid petroleum
deposits include a combination of abiotic hydrocarbons produced via mantle
processes and biotic hydrocarbons created through the decomposition of organic
materials. Geological data from tectonic boundaries and deep fault zones, where
hydrocarbons are located in crystalline basement rocks and ultramafic strata,
robustly substantiates this interaction. Research indicates that hydrocarbons in
these areas often have isotopic signals indicative of both biogenic and abiotic
origins, hence supporting the concept of hybrid petroleum deposits.

In Earth's primordial past, the atmosphere was instrumental in the production of
hydrocarbons. Atmospheric photochemistry, propelled by ultraviolet (UV) light
and cosmic rays, initiated chemical processes that produced simple hydrocarbons
such methane, ethane, and propane. These hydrocarbons ultimately condensed and
descended to Earth's surface, contributing to the organic-rich sediments that would
subsequently become source rocks. This phenomenon, known as hydrocarbon rain,
parallels processes seen on Saturn's moon Titan, where liquid hydrocarbon lakes
persist in the absence of biological activity. The hydrocarbons produced by this air
process amalgamated with biogenic components in sedimentary settings,
augmenting source rocks with a mixture of biotic and abiotic hydrocarbons.

5. Source Rock Formation

Source rock formation is a key phase in petroleum origin, during which organic-
rich sediments are subjected to diagenesis and thermal maturation to become
hydrocarbon-generating rocks. Source rocks, including shales and carbonates, have
been classically considered the result of concentrated organic matter from ancient
marine and terrestrial settings (Dalzell et al. 2021). The hybrid model refutes this by
emphasizing the contribution of abiotic hydrocarbons produced from deep Earth
processes. These hydrocarbons of mantle origin add to the organic matrix of source
rocks, increasing their hydrocarbon-generating capacity and the general make-up of
petroleum accumulations.
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Formation of Kerogen

Kerogen, the parent of oil and gas, is created when organic-rich sediments are
diagnosed under high pressure and low-oxygen conditions. Organic matter such as
marine plankton and land plant material is converted during this process into a
complex, insoluble organic matrix. In the hybrid model, hydrocarbons derived from
the atmospheric photochemical compounds and commingle with organic-rich
sediments, becoming part of the kerogen matrix. This contact enriches abiotic
hydrocarbons in the source rocks and adds to hydrocarbon diversity created
through thermal maturation.

6. Hydrocarbon Incorporation in Sedimentary Basins

When abiotic hydrocarbons migrate into sedimentary basins, they are mixed with
biogenic organic matter and trapped in the sedimentary matrix. Geochemical data
from hydrothermal systems and mid-ocean ridges indicate that hydrocarbons
derived from the mantle play an important role in source rock formation, even in
areas lacking substantial organic input. These hydrocarbons, when included in
source rocks, increase their productivity and the variety of hydrocarbons produced
during subsequent thermal maturation.

One of the key mechanisms through which biological material contributes to
hydrocarbon formation is thermal maturation, a process that occurs over millions
of years in sedimentary basins. As organic-rich sediments —composed of decayed
plant matter, algae, and marine microorganisms —become buried under thick layers
of rock, they experience increasing heat and pressure from geological processes.
This extreme environment causes organic molecules, such as kerogen, lipids, and
lignins, to break down into simpler hydrocarbon compounds. This process, known
as thermal cracking, results in the formation of alkanes, aromatics, and other
hydrocarbon structures.

However, this transformation does not generate complex hydrocarbons from
scratch within the mantle; rather, it begins with the formation of simple abiotic
hydrocarbons such as methane and ethane deep in the Earth. According to the
abiotic theory, these gases ascend toward the surface through mantle degassing and
volcanic activity. Upon reaching the atmosphere, they are subjected to
photochemical reactions triggered by solar radiation and other atmospheric
processes. These reactions can lead to the formation of more complex hydrocarbons,
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which may condense and rain down to the Earth's surface, depositing into
geological formations over time. This process suggests that some hydrocarbons
found in sedimentary basins may not originate from ancient biological material, but
instead may be abiotic in origin and atmospherically processed, later becoming
integrated into surface reservoirs and mimicking the properties of conventional
fossil fuels.

The extent of thermal maturation determines the type of hydrocarbons present in a
given deposit. At lower temperatures, organic-rich sediments primarily yield heavy
hydrocarbons such as bitumen and asphaltenes. As temperature and burial depth
increase, thermal cracking generates lighter hydrocarbons like crude oil and,
eventually, gaseous hydrocarbons such as methane and ethane. This process aligns
with the observed distribution of hydrocarbon types at different depths. However,
the fact that many petroleum reservoirs contain hydrocarbons at depths where
biogenic material alone should not have been sufficient to generate large oil
reserves suggests that a pre- existing abiotic component was present before
thermal maturation occurred.

Ultimately, while thermal maturation refines and enriches hydrocarbons within
sedimentary basins, it does not fully explain their primary origin. The presence of
petroleum in regions with minimal organic-rich sediments suggests that
hydrocarbons must have already existed prior to the maturation process,
reinforcing the Balanced Hypothesis that abiotic hydrocarbons play a foundational
role in petroleum formation.

7. Formation Process of Productive and Non-Productive Sedimentary
Source Rocks

The formation of sedimentary source rocks is a multifaceted process shaped by both
biotic and abiotic causes. Productive sedimentary source rocks, which yield
hydrocarbons upon maturation, are created through a distinctive combination of
abiotic air hydrocarbons and biological organic materials. Non-productive
sedimentary rocks mostly comprise biological organic materials, lacking
atmospheric hydrocarbons, resulting in dry or non-productive petroleum reserves.
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Formation of Productive/Non Productive Sedimentary Rocks
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Productive Sedimentary Rocks

Productive source rocks have formed through the participation of air
photochemical chemicals that were once prevalent on the Earth's surface. These air
hydrocarbons were essential in the preservation and mummification of biomass
during sedimentary deposition. Consequently, fertile sedimentary source rocks
comprise a balanced amalgamation of pre-formed abiotic hydrocarbons and
biomass derived from biological origins. This mixture safeguards organic materials
against degradation while also augmenting hydrocarbon potential during

maturation.

The conservation of organic matter via abiotic hydrocarbons serves as a natural
stabilization mechanism, enabling the biomass to remain intact and undergo
chemical alterations conducive to hydrocarbon production. During thermal
maturity, these rocks emit hydrocarbons that augment global petroleum reserves.
The existence of both biotic and abiotic elements is crucial for realizing the
hydrocarbon potential observed in productive source rocks.

The combination of photochemically-derived organic matter with biologically
supplied material leads to the creation of productive sedimentary source rocks,
which may generate hydrocarbons throughout geological periods. The varied
composition of organic precursors elevates the probability of oil and gas reservoir
formation, hence augmenting the possibility for hydrocarbon exploration.

This model demonstrates that the incorporation of photochemical organic matter
increases the capacity of sedimentary rocks to produce hydrocarbons. The
combined influence of biological and photochemical sources accounts for the

109



existence of intricate hydrocarbon mixes in productive basins. Furthermore,
comprehending this process offers an expanded viewpoint on hydrocarbon genesis,
facilitating the identification of more fruitful exploration areas and enhancing the
likelihood of locating economically viable oil and gas reserves.

Non-Productive Sedimentary Source Rocks

Sedimentary rocks composed exclusively of biological organic materials, devoid of
atmospheric hydrocarbons, are generally arid and unproductive. These rocks
exhibit a deficiency in the preservation and hydrocarbon-enhancing properties of
abiotic chemicals, resulting in increased breakdown and diminished hydrocarbon
formation. Consequently, drilling into such rocks frequently yields dry holes,
potentially misleading exploratory endeavors.

In order to get an understanding of the characteristics of source rocks, productive
and non-productive regions, oil migrations, oil field development, and sustainable
production, petroleum geochemistry is used as the fundamental science(KE 2022).
The evaluation of source rock is accomplished via the use of a number of laboratory
sophisticated geochemical analysis technologies that are both quick and economical
(El Nady et al. 2015). Rock-Eval pyrolysis, organic petrography (including kerogen
type analysis, maceral analysis, and vitrinite reflectance), scanning fluorescence, gas
chromatography, and stable isotope studies are some of the techniques that we may
mention among these methods. The gas chromatography-mass spectrometry
approach offers useful information on the chemical composition of solvent-soluble
organic matter in samples. This information may be used to assist in the
identification of sources of contamination, as well as to support and improve
interpretations that are based on organic petrology methodology and pyrolysis
methods.

In order to properly characterize the environmental conditions that existed during
the deposition of organic matter, the source input, and the evaluation of the
maturity degree of possible source rocks, biomarker parameters have been used in a
broad variety of contexts.

There are a number of reasons that lead to the creation of source rocks that are not
productive. One of the key causes is that the source rock does not contain an
adequate amount of organic stuff, both in terms of its quality and quantity. Source
rocks that have low amounts of total organic carbon (TOC) or that are dominated by
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inert organic material, such as Type IV kerogen, do not contain the hydrogen-rich
molecules that are necessary for the efficient synthesis of petroleum. Furthermore,
the species of kerogen that is present is an important factor in evaluating the
hydrocarbon potential of the substance. While Type I and Type II kerogen have the
ability to produce oil and gas, Type III kerogen, which is produced from terrestrial
organic matter, is mostly gas-prone, while Type IV kerogen is inert and contributes
very little to the creation of hydrocarbons.

The immaturity of the source rocks due to thermal processes is another key aspect
that makes them unproductive. If the source rock continues to be thermally
immature, which means that it has not been provided with a enough amount of
heat and pressure throughout the course of time, then it will not be able to perform
the essential chemical changes that are needed for the creation of hydrocarbons.
Over maturation, on the other hand, may result in the destruction of hydrocarbons.
This is because high heat can cause organic matter to be overcooked, which results
in the production of inert carbon that has no further potential for petroleum
formation. In addition, the absence of efficient migration and expulsion paths is
another factor that inhibits production. Even when hydrocarbons are produced,
they often stay stuck because of insufficient porosity, low permeability, or a lack of
efficient carrier beds, which prevents them from migrating to reservoir rocks.

Photosynthesis: Plants and bacteria

e —

Dead plant, animals and bacteria

L 4
Organic Matter from Biological Sources

Non-Productive Sedimentary Rocks
Leads Us to Drv Holes
Figure 3 Flowchart of Non-Productive Sedimentary Rocks
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The figure depicts a sequence of instances that may culminate in the production of
non-productive sedimentary rocks, eventually leading to dry holes in hydrocarbon
exploration. It underscores the constraints of only depending on the biogenic
hypothesis of hydrocarbon production, which ascribes the development of oil and
gas purely to organic materials originating from biological sources, including
deceased flora, fauna, and microorganisms.

Step 1:

The process starts with photosynthesis conducted by plants and microorganisms.
During photosynthesis, these organisms transform carbon dioxide and water into
organic matter, mostly as carbohydrates, while emitting oxygen. As these animals
perish, their remnants accumulate in sedimentary settings, commencing the
subsequent phase of the process.

Step 2:

Upon death, the organic remnants of flora, fauna, and microorganisms accumulate
in sedimentary basins, where they experience partial breakdown and entombment.
Under suitable circumstances of pressure, temperature, and anaerobic
environments, this organic substance may be converted into kerogen, the precursor
to hydrocarbons. The volume and quality of organic materials from biological
sources are crucial in ascertaining whether these sediments transform into
productive source rocks.

Step 3:

The picture highlights that if the organic matter in sedimentary basins derives only
from biological sources, the likelihood of generating viable petroleum source rocks
is markedly diminished. The biological explanation posits that hydrocarbons solely
originate from the thermal maturation of organic materials accumulated in
sediments over millions of years. Nevertheless, in several instances, this organic
matter may fail to attain the essential thermal maturity necessary for the production
of economically viable hydrocarbons.

Step 4:

Insufficient concentration of organic materials or insufficient thermal processing
results in the creation of non-productive sedimentary rocks. These rocks, while
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containing organic material, do not produce hydrocarbons in substantial amounts.
As a consequence, when exploratory drilling focuses on these formations, it often
leads to dry holes, where no economically viable oil or gas is found.

The last step in this sequence emphasizes that drilling into non-productive
sedimentary rocks, originating only from biological sources, often results in dry holes.
This result highlights the constraints of the biogenic hypothesis of petroleum creation,
which posits that all hydrocarbons derive from decomposed organic material.

The graphic implicitly endorses the abiotic hypothesis of hydrocarbon production,
as articulated by Thomas Gold and other scholars. This idea posits that
hydrocarbons may also come from deep Earth processes, using mantle-sourced
carbon and chemical reactions under high pressure and temperature conditions.
Acknowledging the potential for an abiotic origin broadens the prospects for
locating hydrocarbons in unconventional sites, beyond standard biogenic source
rock environments. Therefore, using a more holistic strategy that incorporates both
biogenic and abiotic theories may enhance the efficacy of hydrocarbon exploration
and diminish the incidence of dry wells.

In conclusion, the development of non-productive sedimentary rocks, only
influenced by organic materials from biological origins, often constrains the
prospects for effective hydrocarbon exploration. Investigating further and
contemplating alternate hypotheses, such as abiotic hydrocarbon sources, may
improve the efficacy of future exploration endeavors.

Biological Cycle Atmospheric Recycle of Green Gases
Pl ynthesis : Plants and Bacteri | Super Volcanic Activity |

Dead P‘S’ gainaliiand Accumulation of Green gasses, Methane and

Water Vapor in the Atmosphere
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Only

A 4 Y
Blend of Organic Matter From Biological Sources and From
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Non Productive

Sedimentary Rocks

Formation of Productive Sedimentary Source Rocks

Figure 4 Flowchart of Productive / Non-Productive Sedimentary Rocks
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The figure 3 explains a detailed depiction of the processes that result in the

production of productive and Non-Productive sedimentary source rocks capable of

generating substantial amounts of hydrocarbons. This concept emphasizes the

integration of photochemical organic matter with biological sources, resulting in a

more intricate and productive system, in contrast to the development of non-

productive rocks that depend only on biological organic matter. The process

involves two concurrent processes — biological cycling and atmospheric recycling

of green gasses, which merge to create abundant source rocks capable of creating

hydrocarbons.

Biological Cycle

Photosynthesis: Plants and bacteria: The process starts with photosynthesis,
during which plants and microbes transform sunlight, carbon dioxide, and
water into organic matter. This organic material supplies the foundation for
further hydrocarbon generation.

Aggregation of Deceased plants, animals, and bacteria: Upon the demise of
plants, animals, and microorganisms, their remnants aggregate in
sedimentary basins, resulting in the formation of strata composed of organic-
rich sediments. Organic elements experience burial and compaction during
geological timeframes, leading to the development of kerogen, a precursor to
hydrocarbons.

Atmospheric Recycle of Green Gases Pathway

Super volcano Activity and Gas Emission: Concurrently, volcanic activity,
especially from super volcanoes, emits substantial amounts of greenhouse
gasses, methane, and water vapor into the atmosphere. These gases contribute
to the buildup of atmospheric substances that are essential for hydrocarbon
production.

Accumulation of Greenhouse Gases and Methane in the Atmosphere: These
gases concentrate in the atmosphere, facilitating photochemical processes
induced by solar energy, especially ultraviolet light.

Photochemical Reactions Induced by Ultraviolet Radiation: The interaction
of ultraviolet photons with atmospheric methane, water vapor, and other
gases triggers photochemical reactions, resulting in the synthesis of complex
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hydrocarbons. This mechanism yields greater molecular weight hydrocarbons
that return to Earth.

¢ Intricate Hydrocarbon Precipitation: Consequently, these reactions produce a
complex hydrocarbon rain that deposits hydrocarbon-rich molecules onto the
Earth's surface. This photochemical process increases the organic matter in
sedimentary basins.

Blending of photochemical and Biological organic Matter

The biological cycle and the atmospheric photochemical cycle combine to form a
composite system of organic matter. This integrated organic input significantly
improves the abundance and variety of organic matter in sedimentary basins,
facilitating the development of productive sedimentary source rocks.

e The biogenic material serves as a source of kerogen that undergoes thermal
change.

e The photochemical hydrocarbons provide a secondary organic element that
enhances the complexity and richness of the sedimentary mixture.

The Role of Atmospheric Photochemistry

In Earth's early past, atmospheric conditions were significantly dissimilar to those
of the present day. Photochemical processes in the primordial atmosphere
produced a range of organic molecules, including basic hydrocarbons. These
hydrocarbons were accumulated across geological epochs, amalgamating with
organic elements and establishing the basis for productive sedimentary rocks. These
processes generated abundant organic material that, when entombed in
sedimentary basins, transformed into probable hydrocarbon reserves upon
maturation.

Geochemical Signatures and Exploration Implications

Comprehending the function of atmospheric hydrocarbons in source rock
development can assist geologists in more precisely identifying profitable
formations. Geochemical investigations identifying molecular markers of abiotic
hydrocarbons and biotic organic molecules can signify optimal conditions for
hydrocarbon formation. Incorporating such data into exploration strategies might
reduce the likelihood of unproductive wells and enhance resource evaluation.
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Reassessing the Dominant Source of Hydrocarbons

The prevailing notion that biomass is the sole primary source of hydrocarbons has
resulted in misconceptions within petroleum geology. The productivity of several
sedimentary rocks results not just from biological contributions but from the
synergistic combination of abiotic and biotic elements. This dual-source approach
questions conventional beliefs and necessitates a more thorough comprehension of
hydrocarbon creation.

Comprehending the balanced formation process of profitable sedimentary source
rocks can profoundly influence petroleum exploration and evaluation. Recognizing
the significance of atmospheric hydrocarbons in the primordial Earth environment
enables geoscientists to enhance predictions and identify profitable reservoirs,
hence increasing exploration success rates and optimizing resource management.

8. Liberation of Hydrocarbons

The liberation of hydrocarbons transpires when hydrocarbons confined in source
rocks move to reservoir formations as a result of pressure, heat, and tectonic action.
This phase entails the liberation of hydrocarbons generated by both biotic and
abiotic processes, facilitating their accumulation in porous and permeable
structures. The migration of hydrocarbons from source rocks to reservoirs is a
multifaceted process affected by thermal maturation, hydrocarbon cracking, and
tectonic activity.

The liberation of hydrocarbons transpires when hydrocarbons confined in source
rocks move to reservoir formations as a result of pressure, heat, and tectonic action.
This phase entails the liberation of hydrocarbons generated by both biotic and
abiotic processes, facilitating their accumulation in porous and permeable
structures. The migration of hydrocarbons from source rocks to reservoirs is a
multifaceted process affected by thermal maturation, hydrocarbon cracking, and
tectonic activity.

Thermal Maturation and Hydrocarbon Cracking

Through burial and thermal maturation, organic material in source rocks is
subjected to thermal cracking, decomposing kerogen into lower-molecular-weight
hydrocarbons. With rising temperature and pressure, hydrocarbons are expelled
from the source rocks and move upward towards reservoir rocks. This frees
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hydrocarbons that were otherwise trapped in the sedimentary matrix to accumulate
in porous and permeable rocks where they can be recovered through drilling.

Migration of Abiotic Hydrocarbons

Abiotic hydrocarbons formed deep within the Earth's mantle trace a parallel
migration path, rising through fracture systems and faults. Upon release, these
hydrocarbons blend with biogenic hydrocarbons and help refill petroleum
reservoirs. Research conducted at the Eugene Island Block 330 field in the Gulf of
Mexico has indicated an increase in hydrocarbon content despite ongoing
extraction, postulating a deep Earth origin. The occurrence of abiotic hydrocarbons
in the reservoirs reflects the dynamic and ongoing replenishment of hydrocarbons
from deep crustal regions.

Continuous Replenishment and Deep Hydrocarbon Sources

Hydrocarbon reservoirs that are subjected to constant replenishment over the
course of time represent strong evidence of deep Earth hydrocarbon contribution.
As hydrocarbons migrate from deeper crustal levels, they mix with current
petroleum accumulations, upholding reservoir pressure and guaranteeing
prolonged production (Scott et al. 2004). This phenomenon, referred to as
hydrocarbon replenishment, defies the traditional belief that petroleum reservoirs
are fixed and emphasizes the dynamic characteristics of hydrocarbon systems.

9. Exploration and Discovery

Discovery and exploration of petroleum reservoirs have long centered on organic-
rich sedimentary basins. Identification of the abiotic contribution of hydrocarbons
introduces new prospects for exploration, especially in areas previously not
targeted. Contemporary methods of exploration such as seismic imaging, isotopic
fingerprinting, and improved drilling methods enable identification of deep
hydrocarbon reservoirs developed by a mix of biotic and abiotic processes.

Advanced Seismic Imaging and Deep Earth Surveys

Seismic imaging and geophysical surveys are essential for detecting deep fault
zones and fractures that act as pathways for hydrocarbons of mantle origin. These
sophisticated methods give valuable information about the movement and
concentration of abiotic hydrocarbons, enabling the exploration of unconventional
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reservoirs. Seismic data have the ability to disclose subsurface structures that
harbor hybrid petroleum systems, which enables geoscientists to explore new
hydrocarbon-rich areas.

Isotopic Fingerprinting and Geochemical Analysis

Isotopic fingerprinting enables researchers to separate biotic from abiotic
hydrocarbons through examination of the isotopic makeup of carbon and hydrogen
in petroleum fluids. Geochemical study of hydrocarbons from mid-ocean ridges
and tectonic regions has shown isotopic characteristics typical of mantle-sourced
hydrocarbons, and this indicates the imperative of extending exploration activities
into hybrid reservoirs. This method is used for detection of petroleum systems
formed due to a mix of biogenic and abiotic processes.

Exploration of Unconventional Reservoirs

Unconventional reservoirs such as crystalline basement rocks, mid-ocean ridges,
and deep fault zones contain untapped petroleum reserves created by a mixture of
abiotic and biotic processes. Exploration in these areas may result in the discovery
of new hydrocarbon reservoirs, revolutionizing the world's energy scenario. These
unconventional reservoirs usually consist of hydrocarbons that have migrated from
deep Earth sources, which adds to the replenishment of current petroleum deposits.

Enhanced Drilling Techniques for Deep Hydrocarbon Extraction

To reach these non-traditional reservoirs, sophisticated drilling technologies and
improved recovery techniques are needed. Horizontal drilling, hydraulic fracturing,
and high-pressure methods allow the production of hydrocarbons from deep
horizons, making it possible to recover resources efficiently. These improved
drilling methods make the exploitation of hybrid petroleum reservoirs possible,
unlocking previously unrecoverable hydrocarbon reserves.

Conclusion

The New Balanced Hypothesis provides a thorough framework that synthesizes the
roles of both biotic and abiotic processes in petroleum production. This hybrid
model recognizes that hydrocarbons may originate from several processes,
including the degradation of organic material and high-pressure, high-temperature
reactions occurring deep below the Earth's mantle. By adopting this methodology,
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scientists may reconfigure exploration tactics, revealing hitherto unexamined
hydrocarbon resources and enhancing our comprehension of Earth's dynamic
processes.

This paradigm change enhances petroleum exploration techniques and guarantees
the sustainable management of hydrocarbon resources by considering the dynamic
interaction between biotic and abiotic factors. A comprehensive knowledge of
petroleum formation enables the energy industry to devise more efficient methods
for resource extraction and management, hence enhancing long-term energy
security and sustainability.

Degassing/Outgassing Earth

Formation of Abiotic Organic Compounds, Chemical reaction with

Abiotic Organic Compounds lakes, Ponds on the

OM/ Biomass & abiotic organic Compounds

Settled and accumulated in the ocean floor

Buried beneath the surface

|

Sediment

|

Compressed from the weight

!

Source Rock

ol
w—

Figure 5 New Balanced Hypothesis

119



10. Earth’s Atmosphere: A Dynamic Natural Factory Synthesizing
Organic Compounds

The atmosphere of the Earth exists as an amazingly sophisticated and dynamic
natural factory which is constantly generating a vast diversity of organic chemicals.
By way of photochemical processes initiated by sunlight, the atmosphere converts
the simple gases of methane (CH4), carbon dioxide (CO:), nitrogen oxides (NOx),
and other volatile organic compounds (VOCs) into progressively complex organic
molecules. This continuous process not only reflects past geological events but also
plays an active role in the creation of organic matter, part of which can, over
geologic time intervals, be deposited and ultimately create kerogen and petroleum
source rocks.

The Earth's atmosphere comprises many organic chemicals released from both
biogenic and anthropogenic sources, including vegetation, biomass combustion,
fossil fuel burning, sea-salt aerosol, volcanic activity, and industrial operations
(Goldstein, 2007). Organic species discharged directly into the atmosphere as
particles are termed primary organic aerosols (POA) (Bhattu 2018) whereas organic
species released in gaseous form are classified as volatile organic compounds
(VOCs). A multitude of volatile organic compounds (VOCs) may participate in gas-
phase oxidation and multiphase reactive reactions, resulting in the formation of
secondary organic aerosols (SOA) (Jacobson et al. 2000) (Kroll and Seinfeld 2008).
Field studies indicate that secondary organic aerosols (SOA) comprise up to 80% of
fine particulate matter (PM) (Huang et al. 2014). Biogenic volatile organic
compounds (BVOCs), such as isoprene and monoterpenes, constitute 90% of
worldwide VOC emissions. Numerous biogenic volatile organic compounds
(BVOCs) interact with atmospheric oxidants, including hydroxyl radicals (OH),
ozone (O3), and nitrate radicals (NO3), resulting in the formation of lower-volatility
species such as carbonyls, carboxylic acids, alcohols, esters, organ sulfates (OSs),
and organ nitrates (ONs, also referred to as organic nitrates) (Noziere et al. 2015)
(Zhang et al. 2018) (Yao et al. 2019). These compounds may either condense or react
with particulate phase species to generate secondary organic aerosol (SOA). Owing
to the intricate chemical formation pathways, secondary organic aerosols (SOA)
may exhibit complex chemical and physical properties (Briggemann et al. 2020)
(Nault et al. 2021), which can profoundly affect their climatic and health-related
consequences (Tuet et al. 2017) (Pye et al. 2021) (Khan et al. 2021). To comprehend
these affects more effectively, it is essential to ascertain the precise chemical
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composition and physicochemical characteristics of the molecules constituting
secondary organic aerosol (SOA) using established standards.

Photochemical Reactions: The Starting Point

The core of this ecological factory consists of photochemical reactions induced by
sunshine. Solar radiation interacts with basic atmospheric gases, providing the
energy required to sever chemical bonds, so facilitating the formation of highly
reactive intermediate species, such as hydroxyl radicals (OH®) and ozone (Os).
These intermediates then trigger a series of events that result in the formation of a
diverse range of organic molecules.

Key Photochemical Reactions

Methane Oxidation

Methane oxidation is only one of several biogeochemical reactions facilitated by
microbes. Despite broad recognition, we lack fundamental knowledge on the direct
relationship between microbial populations and their roles in various
biogeochemical processes. (Zhang 2002) Recent research has shown encouraging
outcomes regarding this deficiency of fundamental knowledge. The primary
method is using 13C-labeled substrates to elucidate the metabolic pathways. In
contrast to methane, which exhibits a substantial depletion of 13C (the & values of
biogenic methane span from -50 to -110%o [parts per thousand], where & [%o] =
[13C/12Csample/13C/12Cstandard -1] x 1000), most organic carbon molecules
possess 6 13C values ranging from -20 to -35%o. This complicates the monitoring of
carbon source metabolism by certain bacteria (Freeman et al. 1990). By using 13C-
labeled substrates, distinct populations accountable for a particular geochemical
process may be discerned by the incorporation of these substrates into lipid
biomarkers. This approach greatly enhances the use of lipid biochemistry and stable
isotope geochemistry in ecological research, since it allows for the labeling and
identification of the whole range of lipid biomarkers in microbial communities that
are actively metabolizing the labeled substrate (Boschker et al. 1998).

Methane-Derived Hydrocarbons Under the Upper Mantle Conditions

(Kolesnikov et al. 2009) established that hydrocarbons denser than methane,
including ethane, propane, and butane, may be synthesized at the elevated pressure
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and temperature conditions prevalent in the Earth's upper mantle. Their research
used laser-heated diamond anvil cells (DACs) to replicate upper-mantle conditions,
subjecting methane to pressures exceeding 2 GPa and temperatures ranging from
1,000 K to 1,500 K.

Carbon Dioxide and VOC’s

Photochemical reactions also oxidize carbon dioxide and VOCs to form more
complex organic species in several oxidation steps. The process forms oxygenated
hydrocarbons like acetone, acetaldehyde, and formic acid, adding to the increasing
reservoir of organic compounds in the atmosphere.

Rainwater as a Transport Medium for Organic Matter

Rain functions as a scavenger, gathering atmospheric organic molecules generated
by photochemical processes. Rainwater assimilates soluble volatile organic
compounds, oxygenated organic molecules, and airborne particles, hence
facilitating the transfer of these substances to the Earth's surface.

How Rainwater Collects VOCs

e Physical Absorption: VOCs dissolve in raindrops owing to their hydrophilic
properties.

e Chemical Reactions in Rainwater: Upon absorption, some organic molecules
undergo further chemical transformations in aquatic environments, enhancing

the complexity of organic matter deposited on surfaces post-rainfall.

This phenomenon is shown by the accumulation of organic material, often as waxy,
tar-like compounds akin to kerogen, particularly in regions where rainfall gathers
and evaporates, resulting in the deposition of organic residues.

Implication for Kerogen Formation and Petroleum Generation

Kerogen, a source of petroleum and natural gas, is a multifaceted organic
compound produced by the slow accumulation and alteration of organic material
over periods of tens of millions of years. Although commonly linked with the burial
of biological matter (plankton and plant fragments) within sediments, atmospheric
deposition-derived accumulation of organic matter provides a second,
complementary process for the formation of kerogen.
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Scavenging of Organic Precursors:

Rainwater harvests VOCs and oxygenated hydrocarbons produced by
photochemical reactions. These organic materials build up over time and form
layers of organic material that appear visually like kerogen, as is also seen in your
roof experiment.

Microbial Processing and Burial:

Just like microbial processing in marine sediments, atmospheric organic deposits
can be subjected to microbial transformation, generating more sophisticated organic
structures that build kerogen.

Super volcanic eruptions emit enormous quantities of greenhouse gases such as
methane, carbon dioxide, and sulfur dioxide (SO:) into the air. These releases
promote a condition in the atmosphere conducive to enhanced photochemical
activity, resulting in the production of a greater abundance of VOCs.

Effects of Super volcanic Activity

Higher VOC Concentrations: High concentrations of methane and other precursor
gases drive intense photochemical processes, resulting in an increase in the
production of organic compounds.

Increased Deposition of Organic Material: With elevated VOC concentrations,
rainwater scours more organic material, which then settles on the Earth's surface
and plays a role in kerogen creation.

This mechanism can possibly account for the large deposits of organic-rich
sediments in the geological past of Earth during times of intense volcanic activity.
Human and Vegetation Contributions to Atmospheric VOS’s

Besides natural sources, human activities and natural vegetation are also major
contributors to atmospheric VOC concentrations.

Contemporary Influences:

Industrial and Vehicular Emissions: Combustion, industrial activities, and farming
release huge amounts of VOCs, including benzene, toluene, and formaldehyde, into
the air.
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Vegetation Emissions: Biogenic VOCs (BVOCs) from vegetation, like isoprene and
terpenes, are also a principal source of organic compounds in the atmosphere. They
are involved in photochemical processes, adding to the reservoir of atmospheric
organic material.

Direct Observation: Evidence from Organic Residues on Surfaces

Your field notes of black waxy deposits appearing on rooftops adjacent to rainwater
drains contain powerful pictorial proof of atmospheric synthesis continuously at
work. Its kerogen-like appearance leads to the belief that organic substances
released by rain-deposited photochemical products mimic processes exhibited in
fossiliferous sediments that date millions of years into Earth's history.

Possible Composition:

Hydrocarbons and Oxygenated Organics: The material would probably be a blend
of hydrocarbons, oxygenated organic compounds, and perhaps biogenic residues
that were subjected to photochemical alteration in the air.

Kerogen-like Material:

his organic material could, with time, be further altered, replicating the process of
kerogen formation in sedimentary settings.

The Geological Record: Linking Modern Process to Ancient Events

By examining rainwater and the organic material it contains, researchers are able to
obtain information about ancient atmospheric processes that have taken place on
Earth throughout its history. This contemporary 'natural laboratory" provides a
present-day window on the processes responsible for creating oil and organic-rich
sedimentary reservoirs in the past.

Key Implications:

Interpreting Ancient Atmospheres:

By analyzing VOCs and organic residues in contemporary settings, the ancient
atmospheric conditions responsible for kerogen formation can be reconstructed.

124



Foreseeing Long-Term Carbon Sequestration: These processes could give insight
into how atmospheric organic matter is sequestered and stored for the long term in
sedimentary basins.

Earth’s Atmosphere as a Giga Factory for Organic Synthesis

The Earth's atmosphere is a robust, continuous "giga factory" that synthesizes and
deposits complex organic compounds continuously in photochemical reactions and
via rainwater. The process not only recapitulates ancient processes that led to
kerogen formation but also offers an active, observable system with which to
investigate the synthesis and deposition of organic matter. By understanding the
atmospheric role in this process, we are better able to appreciate the complex
relationship between atmospheric chemistry, the carbon cycle, and the geological
history of Earth.

Contemporary observations of organic deposition to rainwater-exposed surfaces
form a living laboratory, a simulation of ancient conditions that resulted in the
deposition of organic-rich sediments. Such a process, influenced by both natural
and human-induced factors, continues to model Earth's organic carbon cycle and its
connections among atmospheric chemistry, microbial processes, and geological

conversions.

11. Earth’s Atmosphere: A Natural Factory in Action

The Earth's atmosphere is not only a passive layer of gases; it operates as a dynamic
and self-regulating natural system that constantly produces intricate organic
molecules. The atmosphere converts basic gases like methane (CHa4), carbon dioxide
(CO:), and other volatile organic compounds (VOCs) into more complex
hydrocarbons and oxygenated organic molecules via a sequence of photochemical
processes induced by solar radiation. Photochemical reactions, triggered by
ultraviolet (UV) light, generate highly reactive intermediates like hydroxyl radicals
(OHe) and ozone (Os), which promote the transformation of simple gases into
various organic compounds, including formaldehyde, acetone, formic acid, and
other oxygenated hydrocarbons. This continuous synthesis reflects ancient
atmospheric processes and serves as a dynamic laboratory for comprehending the
generation of organic precursors that ultimately lead to the creation of kerogen and
petroleum source rocks.
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A key element in this natural factory is rainwater, which serves as a carrier for
trapping and delivering organic compounds produced in the atmosphere. While
rain droplets are developing and falling, they scavenge VOCs and oxygenated
hydrocarbons from the atmosphere and dissolve them so that they are deposited
onto the Earth's surface. The following atmospheric scavenging and depositing
process brings organic matter up to the surface, which might build up eventually
and be turned into kerogen through diagenesis. All these organic residue materials,
having been left upon rainfall, tend to form those organic-rich sediments that
provide the precursors for petroleum formation. Surprisingly, direct visual
observations on your home roof come with a stunning illustration of such an
occurrence. The buildup of a black, waxy organic material close to rainwater exits is
similar to kerogen, indicating that photochemically formed organic material from
the atmosphere can be an important component in hydrocarbon development.

Role of Super volcanic Activity: Amplifying Atmospheric Hydrocarbon
Synthesis

Super volcanic explosions throughout Earth's history emitted enormous amounts of
greenhouse gases and VOCs into the air. The resultant, vast gas input created a
setting predisposing the environment toward elevated photochemical activity, with
the result being an elevated hydrocarbon synthesis rate.

Effects of Super volcanic Activity

Release of Greenhouse Gases:

Super volcanic eruptions emitted vast quantities of CO., methane, and sulfur
dioxide (SO:), which significantly changed the atmospheric composition. When
exposed to solar radiation, these gases initiated widespread photochemical
reactions that generated complex organic compounds.

Increased VOC Concentrations

The occurrence of high concentrations of VOCs during such events greatly
enhanced the production of organic matter in the atmosphere, leading to the
deposition of organic-rich sediments over extensive geological timescales.
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Kerogen Formation and Petroleum Generation:

The organic material that accumulated during these intervals mixed with biomass
in sedimentary settings and ultimately was converted to kerogen by diagenesis and
helped to create petroleum reserves.

In addition to natural processes, both vegetation and anthropogenic activity
augment VOC emissions, hence complicating air organic synthesis. Vegetation
emits biogenic volatile organic compounds (BVOCs), including isoprene and
terpenes, which are subject to photochemical oxidation, resulting in the formation
of secondary organic aerosols (SOAs) that enhance atmospheric organic matter.
Likewise, anthropogenic sources like industrial activities, vehicle emissions, and
biomass combustion emit VOCs such as benzene, toluene, and formaldehyde,
which modify the chemical pathways for the synthesis and deposition of organic
molecules. The many sources of VOCs complicate the creation of organic material
deposited by rainfall, highlighting the intricate nature of hydrocarbon formation.

Personal observation on Atmospheric Organic Matter

The deposition of photochemically generated organic materials by rainfall creates a
new mechanism for kerogen synthesis, contesting the conventional belief that
kerogen only derives from biological material. Abiotic hydrocarbons, when
combined with biological material in sedimentary basins, are further altered by
microbial activity and heat degradation, resulting in the intricate hydrocarbon
mixes seen in contemporary petroleum reservoirs. The amalgamation of abiotic and
biotic hydrocarbons creates a hybrid system in which atmospheric organic matter
significantly contributes to the creation of kerogen and petroleum source rocks.

Furthermore, the photochemical processes now happening in Earth's atmosphere
provide significant insights into the mechanisms that facilitated hydrocarbon
creation in Earth's geological history. Through the examination of VOC content and
organic residues in contemporary rainfall, researchers may recreate historical
atmospheric conditions and delineate the processes that resulted in the creation of
organic-rich sediments. This methodology elucidates the occurrence of
hydrocarbons in settings where biological matter is limited or nonexistent,
including deep-sea hydrothermal vents, alien locales, and geological formations
with little to absent organic-rich sedimentary strata.
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These findings offer persuasive visual proof of this constant atmospheric synthesis,
substantiating the notion that Earth’s atmosphere functions as a “natural giga
factory” adept at perpetually generating complex organic chemicals. The existence
of black, waxy organic substances near rainwater outlets indicates that atmospheric
photochemical reactions produce organic chemicals like to kerogen, underscoring a
contemporary parallel to the ancient mechanisms responsible for petroleum
creation. This viewpoint transforms our comprehension of hydrocarbon creation by
illustrating that Earth's atmosphere serves not only as a catalyst for organic
synthesis but also as a vital factor in the development of petroleum reserves
throughout geological timeframes.

In conclusion, Earth's atmosphere is a dynamic, complicated natural system that
converts basic gases into intricate organic compounds via photochemical processes.
Rainwater serves as a conduit for these organic chemicals, depositing them on the
Earth's surface where they aggregate and interact with biological material,
ultimately forming kerogen and petroleum over millions of years. Volcanic activity,
vegetation, and human impacts enhance this process, making the atmosphere an
active participant in Earth's organic carbon cycle. Your observations of kerogen-like
leftovers offer direct proof of these processes, presenting a unique viewpoint that
connects contemporary atmospheric phenomena with past geological occurrences
that led to the development of Earth's hydrocarbon reserves.

12. The Geological Symphony of Abiotic Hydrocarbon Formation

Together, the three fundamental mechanisms —Fischer-Tropsch-Type Synthesis
(FTT), Serpentinization, and the Deep Carbon Cycle—form an intricate and
cohesive geological framework that supports the abiotic origin of hydrocarbons.
These processes demonstrate how the Earth’s deep interior acts as a vast, high-
pressure chemical laboratory, generating hydrocarbons through purely organic
matter from abiotic sources reactions. Unlike conventional models that tie
hydrocarbon formation solely to the burial and decomposition of ancient organic
matter, the abiotic hypothesis reveals that hydrocarbons can be synthesized under
extreme geological conditions, independent of biological activity.

Each of these mechanisms contributes uniquely to the ongoing production of abiotic
hydrocarbons:
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o Fischer-Tropsch-Type Synthesis replicates the industrial method of
hydrocarbon production deep within the Earth, where metal catalysts facilitate
the reaction of hydrogen and carbon monoxide, forming methane and more
complex hydrocarbons.

e Serpentinization harnesses the interaction of ultramafic rocks and water to
generate molecular hydrogen, which then reacts with carbon dioxide or
carbonate minerals to produce methane and other simple hydrocarbons.

e The Deep Carbon Cycle continuously cycles carbon between the mantle and
surface, ensuring a persistent supply of hydrocarbons formed through high-
temperature reduction processes.

These processes not only play a crucial role in Earth’s geochemistry but also have
profound planetary and astrobiological implications. The discovery of methane on
Mars, Titan, and Enceladus suggests that abiotic hydrocarbon formation is not
unique to Earth but may be a universal planetary phenomenon. The presence of
methane-rich plumes on other celestial bodies raises the possibility that similar deep
geochemical cycles exist throughout the solar system, potentially providing energy
sources for subsurface life or influencing planetary atmospheres.

Reevaluating the Origins of Hydrocarbon Reservoirs

The recognition of abiotic hydrocarbon formation challenges long-standing
assumptions about the nature and sustainability of petroleum resources. Traditional
views have framed hydrocarbons as finite, fossil-derived fuels, created over
millions of years through organic decomposition. However, the Balanced
Hypothesis suggests that at least a portion of Earth's hydrocarbon reserves may be
continuously generated and replenished through deep Earth chemistry. This idea
raises critical questions about the potential longevity of hydrocarbon reservoirs and
whether some petroleum fields might be partially sustained by ongoing mantle
processes.

If proven on a large scale, this concept could transform our understanding of
global energy resources. While the majority of hydrocarbons used today are
undeniably biogenic, abiotic sources could contribute to ultra-deep oil and gas fields,
particularly in regions with significant tectonic and volcanic activity. The presence
of hydrocarbons in environments where biological material is absent, such as deep-
sea vents and diamond inclusions, provides strong evidence that abiotic processes
are actively producing hydrocarbons beneath our feet.
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A Paradigm Shift in Geochemistry and Astrobiology

As research into deep Earth geochemistry advances, the study of abiotic
hydrocarbons could reshape multiple scientific fields, including:

e Petroleum Geology: By refining exploration strategies for deep hydrocarbon
reservoirs, particularly in high-pressure, high-temperature environments.

e Planetary Science: By enhancing our understanding of methane formation on
Mars, Europa, and Titan, guiding future space missions searching for signs of
abiotic organic chemistry or extraterrestrial life.

e Astrobiology: By demonstrating that hydrocarbons can form through purely
geological means, expanding the potential for habitable environments beyond
Earth.

Final Thoughts

The abiotic synthesis of hydrocarbons is not merely a theoretical possibility —it is a
geological reality supported by laboratory experiments, deep-sea observations, and
planetary exploration. The Balanced Hypothesis stands at the frontier of this
evolving understanding, suggesting that hydrocarbons are not merely the remnants
of ancient life but a natural, recurring byproduct of planetary chemistry.

Rather than being a limited, fossil-based commodity, hydrocarbons may be a
sustained and fundamental feature of Earth’s deep geochemical Ccycles,
continuously forming and migrating over geological timescales. As we continue to
explore the depths of our own planet and the surfaces of others, the study of abiotic
hydrocarbons will remain a key driver in understanding Earth’s energy systems,
planetary evolution, and the broader chemistry of the cosmos.

13. The Minor Role of Biomass in Hydrocarbon Formation

While the Balanced Hypothesis asserts that the primary source of hydrocarbons is
abiotic, it does not entirely dismiss the role of biological matter in shaping the final
composition of petroleum. Instead, biomass is proposed to have played a
secondary, yet significant role in the enrichment and modification of
hydrocarbons, rather than being their fundamental origin.
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This perspective stands in contrast to the conventional biogenic theory of
petroleum formation, which attributes hydrocarbon deposits primarily to the burial
and transformation of ancient organic

matter. In my framework, however, biomass serves as a modifying agent,
influencing the chemical structure and properties of petroleum through several key
mechanisms:

i. Thermal Maturation in Sedimentary Basins: Refining Hydrocarbons
Rather Than Creating Them

One of the key mechanisms through which biological material contributes to
hydrocarbon formation is thermal maturation, a process that occurs over millions
of years in sedimentary basins. As organic-rich sediments —composed of decayed
plant matter, algae, and marine microorganisms —become buried under thick layers
of rock, they experience increasing heat and pressure from geological processes.
This extreme environment causes organic molecules, such as kerogen, lipids, and
lignins, to break down into simpler hydrocarbon compounds. This process, known
as thermal cracking, results in the formation of alkanes, aromatics, and other
hydrocarbon structures.

However, this transformation does not generate hydrocarbons from scratch; rather, it
modifies and refines existing hydrocarbon sources. In particular, the Balanced
Hypothesis argues that many of the hydrocarbons subjected to thermal maturation
are originally abiotic in nature. As these hydrocarbons migrate into sedimentary
basins from deeper geological formations, they undergo further chemical
refinement due to the presence of biological material. The maturation process
improves hydrocarbon quality, altering their molecular composition, viscosity, and
overall characteristics to resemble conventional petroleum.

The extent of thermal maturation determines the type of hydrocarbons present in a
given deposit. At lower temperatures, organic-rich sediments primarily yield heavy
hydrocarbons such as bitumen and asphaltenes. As temperature and burial depth
increase, thermal cracking generates lighter hydrocarbons like crude oil and,
eventually, gaseous hydrocarbons such as methane and ethane. This process aligns
with the observed distribution of hydrocarbon types at different depths. However,
the fact that many petroleum reservoirs contain hydrocarbons at depths where
biogenic material alone should not have been sufficient to generate large oil
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reserves suggests that a pre- existing abiotic component was present before
thermal maturation occurred.

Ultimately, while thermal maturation refines and enriches hydrocarbons within
sedimentary basins, it does not fully explain their primary origin. The presence of
petroleum in regions with minimal organic-rich sediments suggests that
hydrocarbons must have already existed prior to the maturation process,
reinforcing the Balanced Hypothesis that abiotic hydrocarbons play a foundational
role in petroleum formation.

ii. Expulsion from Source Rocks: A Mixing of Biogenic and Abiotic
Hydrocarbons

Another key mechanism in petroleum formation is the expulsion of hydrocarbons
from source rocks, which occurs when sedimentary basins undergo geological
compression over millions of years. In conventional petroleum formation models,
organic material in source rocks (such as kerogen, the precursor to petroleum)
undergoes thermal decomposition, breaking down into liquid and gaseous
hydrocarbons. These hydrocarbons then migrate through porous rock formations,
accumulating in subsurface reservoirs where they are eventually extracted as crude
oil or natural gas.

However, while this biogenic process contributes hydrocarbons, it is insufficient
to account for the massive quantities of petroleum found across the Earth. In the
Balanced Hypothesis, I propose that this biogenic process does not generate
petroleum entirely on its own, but rather modifies and blends with pre-existing
abiotic hydrocarbons. These abiotic hydrocarbons originate deep within the Earth’s
crust and mantle, where high-temperature chemical reactions— such as Fischer-
Tropsch-Type  Synthesis and  Serpentinization—produce  hydrocarbon
compounds. Over time, these abiotic hydrocarbons migrate upwards, interacting
with organic- rich sediments in sedimentary basins.

This interaction between abiotic hydrocarbons and biologically derived
hydrocarbons helps explain the complex molecular diversity of petroleum
deposits. If petroleum were purely biogenic, it should contain only the molecular
structures expected from decomposed organic matter. However, the vast range of
hydrocarbon structures found in petroleum —ranging from simple methane to

132



intricate polycyclic aromatic hydrocarbons —suggests the influence of additional
geochemical processes beyond thermal maturation alone.

Furthermore, oil deposits have been discovered in regions where organic-rich
source rocks are insufficient to generate the observed petroleum volumes. In some
cases, petroleum is found in crystalline basement rocks—deep geological
formations that lack significant biological material. This contradicts the traditional
biogenic model but supports the idea that abiotic hydrocarbons could have
migrated into these formations and mixed with smaller amounts of biogenic
hydrocarbons over geological time.

In summary, while expulsion from source rocks plays a role in releasing
hydrocarbons from biological material, this mechanism is not the sole explanation
for the vast oil reserves found worldwide. Instead, a hybrid process involving both
biogenic and abiotic hydrocarbons better accounts for the large-scale distribution
of petroleum and its chemical complexity.

iii. Isotopic Anomalies: Evidence for an Abiotic Component in Petroleum

A crucial line of evidence supporting the Balanced Hypothesis comes from isotopic
anomalies observed in petroleum deposits. Isotope ratios provide insight into the
origin of hydrocarbons, as biologically derived carbon and abiotic carbon sources
often have distinct carbon-12 (*2C) to carbon-13 (*3C) ratios. Traditional petroleum
formation theories assume that most hydrocarbons originate from biological matter,
meaning they should exhibit a consistent isotopic signature reflecting biological
fractionation. However, extensive studies of petroleum deposits worldwide have
revealed significant isotopic deviations, challenging the assumption that all
hydrocarbons originate from organic material.

One of the key anomalies involves methane and other hydrocarbon gases found in
deep reservoirs. In many petroleum fields, methane exhibits isotopic values that do
not match those expected from biological decomposition. While biogenic methane
(produced by microbial activity) is typically isotopically light (depleted in 13C),
some deep hydrocarbon reservoirs contain methane that is heavier than expected,
with isotopic signatures consistent with mantle- derived carbon rather than organic
decomposition. This suggests that at least some of the methane present in these
reservoirs originated abiotically, through deep Earth processes.
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Additionally, certain oil fields contain a mix of biogenic and abiotic carbon isotopes,
reinforcing the idea that petroleum is not purely derived from biological sources.
Some hydrocarbon deposits exhibit unusually high proportions of heavy carbon
isotopes, which are more characteristic of geothermal reactions in the mantle
rather than organic matter decay. These findings align with the concept that abiotic
hydrocarbons rise from deep within the Earth and later mix with biologically
derived hydrocarbons in sedimentary basins.

Another important isotopic anomaly involves the presence of helium and other
noble gases in petroleum reservoirs. Helium is primarily released from the Earth’s
mantle through deep-seated geological processes, and its presence in petroleum
fields suggests a mantle connection. If petroleum were solely biogenic, these noble
gases should not be found in such high concentrations within oil reservoirs. The
coexistence of abiotic hydrocarbons with mantle-derived gases strongly supports
the hypothesis that some hydrocarbons form independently of biological
processes and are instead products of deep Earth geochemistry.

These isotopic anomalies provide strong geochemical evidence for the existence of
abiotic hydrocarbons. While some hydrocarbons in petroleum may have biological
origins, the presence of mantle-derived isotopic signatures suggests that petroleum
is not exclusively biogenic. Instead, a dual-origin model, where abiotic
hydrocarbons form deep within the Earth and later mix with biogenic material,
offers a more comprehensive explanation for the diverse chemical and isotopic
composition of petroleum deposits.

Conclusion

Together, these three mechanisms —thermal maturation, expulsion from source
rocks, and isotopic anomalies —demonstrate that biological material plays a
modifying, but not primary, role in hydrocarbon formation. While organic
matter contributes to the chemical diversity of petroleum, its role is secondary to
the deeper, abiotic processes that generate hydrocarbons from organic matter
from abiotic sources like carbon sources. The Balanced Hypothesis challenges the
traditional fossil fuel paradigm, offering a broader, more scientifically
consistent explanation of hydrocarbon formation that accounts for both
biogenic and abiotic contributions.
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Implications of the Balanced Hypothesis

The Balanced Hypothesis presents a groundbreaking perspective on petroleum
formation, addressing the contradictions between biogenic and abiotic theories.
Traditional models have long debated whether hydrocarbons originate exclusively
from ancient biomass or primarily through deep-Earth geochemical processes. By
integrating both perspectives, the Balanced Hypothesis proposes that while
biological material plays a role in modifying and enriching hydrocarbons, the
fundamental origins of petroleum extend beyond fossilized organic matter.

This hybrid model has profound implications across multiple scientific and
industrial domains, including petroleum exploration, sustainability, planetary
science, and Earth’s carbon cycle. By challenging conventional assumptions about
hydrocarbon formation, it encourages a more expansive and adaptive approach to
resource management, scientific inquiry, and energy policy. The following sections
elaborate on the key implications of this hypothesis and how they redefine our
understanding of petroleum and its role in the broader geochemical framework of
Earth and beyond.

14. Expanded Exploration Potential: Unlocking New Petroleum
Frontiers

The Balanced Hypothesis fundamentally reshapes how we think about petroleum
exploration. If hydrocarbons are not exclusively derived from biological material,
then the traditional biogenic model —which limits exploration to regions with
extensive organic-rich sedimentary deposits —becomes an incomplete framework.
Instead, the possibility that hydrocarbons can form abiotically within the deep Earth
suggests that oil and gas deposits may exist in locations previously deemed
unviable for extraction.

One key implication is that petroleum reservoirs may extend far beyond
sedimentary basins. Traditional petroleum exploration relies on identifying regions
where ancient biomass was buried and subjected to thermal maturation over
millions of years. However, the Balanced Hypothesis suggests that deep-seated
hydrocarbon reservoirs could be present in crystalline basement rocks, where no
significant biological material ever existed. There is already evidence of petroleum
found in non-sedimentary formations, such as oil reservoirs in granite basement
rocks (e.g., Vietnam’s Bach Ho oil field), which challenges the fossil fuel paradigm
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and supports the idea of abiotic petroleum migration. Furthermore, the possibility
of deep-Earth hydrocarbon formation suggests that petroleum could be found in
ultra-deep reservoirs far below conventional oil fields. This means drilling deeper
into the Earth's crust—beyond traditional sedimentary deposits—could yield
previously undiscovered petroleum reserves. If hydrocarbons are continually
generated through mantle processes, then they may also accumulate in tectonically
active regions, such as mid-ocean ridges and subduction zones. These areas,
typically overlooked in petroleum exploration, could hold significant energy
resources if hydrocarbon migration pathways allow for accumulation in accessible
reservoirs.

The implications extend beyond Earth. If hydrocarbons can form abiotically
through universal geochemical processes, then similar mechanisms might be at
work on other planets and moons. Evidence of methane and complex hydrocarbons
on Titan (Saturn’s moon), Enceladus, and even Mars raises the possibility that
extraterrestrial hydrocarbon reservoirs exist, potentially providing energy sources
for future space exploration. This could revolutionize astrogeology by expanding
the search for hydrocarbons beyond Earth and challenging the assumption that
petroleum is uniquely tied to terrestrial life.

15. Reevaluation of Fossil Fuel Sustainability: Are Hydrocarbons a
Renewable Resource?

A fundamental assumption of traditional petroleum geology is that oil and gas are
finite fossil resources, formed over millions of years from ancient biological
material. This assumption underpins global energy policies, economic models, and
sustainability debates. However, if simple hydrocarbons like methane and ethane
are produced abiotically in the Earth's deep core and then brought to the surface by
geological processes, the accessibility of hydrocarbon gases may be more abundant
and persistent than previously assumed.

The Balanced Hypothesis raises the possibility that hydrocarbons are not strictly
non-renewable, but rather part of a continuous geochemical cycle. If hydrocarbons
originate from mantle carbon sources and migrate upward through fractures and
faults, then it is conceivable that oil fields could slowly replenish over time. Some
researchers have already noted cases where previously depleted oil wells have
shown signs of refilling, suggesting that deeper hydrocarbon
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migration may be occurring. While this does not imply that oil is infinitely available,
it challenges the idea that petroleum reservoirs are exclusively finite fossil
remnants.

This potential replenishment process has profound implications for long-term
energy security. If deep-Earth processes generate hydrocarbons continuously, then
peak oil predictions—which forecast global oil depletion—may need to be
reconsidered. Instead of treating petroleum as a one- time, exhaustible resource, it
may be more appropriate to study the rate of hydrocarbon renewal in deep
reservoirs and explore whether this process could be harnessed for sustainable
energy production.

However, even if abiotic hydrocarbons are continuously generated, their rate of
replenishment remains uncertain. The timescales involved in deep-Earth
geochemical reactions may still be too slow to replace human consumption rates.
This means that while petroleum may not be strictly non-renewable, it may still be
practically limited for human use over short geological timeframes. Understanding
these replenishment dynamics could shape future energy strategies and influence
decisions on alternative energy sources.

16. Astro biological Significance: Implications for Life Beyond Earth

The presence of abiotic hydrocarbons on Earth has profound implications for
astrobiology, as it suggests that similar processes could be occurring elsewhere in
the universe. If hydrocarbons can form independently of biological activity, then the
discovery of methane, ethane, and other hydrocarbons on planets and moons does
not necessarily indicate past or present life —it may instead reflect deep planetary
geochemical cycles.

One of the most compelling examples is Titan, Saturn’s largest moon, which has
vast methane lakes and a thick hydrocarbon-rich atmosphere. These hydrocarbons
are unlikely to be the result of biological activity, reinforcing the idea that abiotic
processes can generate complex organic molecules in extraterrestrial environments.
Similar processes may be occurring on Enceladus (Saturn’s moon) and Europa
(Jupiter’s moon), both of which have subsurface oceans and active geological
processes. If these moons possess serpentinization reactions or deep carbon
cycling, they could be generating hydrocarbons within their interiors, just as Earth
does.
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Mars has also been a focus of hydrocarbon research. The detection of seasonal
methane emissions in the Martian atmosphere has puzzled scientists. While some
speculate that microbial life could be responsible, others argue that abiotic methane
production through serpentinization or other geochemical reactions is a more
likely explanation. If Mars produces methane abiotically, this would further
support the Balanced Hypothesis, reinforcing the idea that hydrocarbons can be
generated without biological input.

Understanding abiotic hydrocarbon formation also has implications for the origins
of life. Many theories suggest that early life on Earth may have emerged in
hydrothermal vent systems, where abiotic organic molecules provided the
building blocks for primitive life forms. If abiotic hydrocarbons were abundant on
early Earth, they may have played a crucial role in the prebiotic chemistry that led
to life’s emergence. This raises the possibility that other planets with similar
geochemical conditions could also support the chemical precursors necessary for
life, even in the absence of biological activity.

In summary, the study of abiotic hydrocarbons extends far beyond petroleum
geology —it offers clues about the fundamental chemistry of the universe, helping
scientists understand how organic molecules form, persist, and evolve in
planetary environments.

A New Perspective on Earth’s Carbon Cycle: Integrating Deep Hydrocarbon
Formation Traditionally, Earth’s carbon cycle has been viewed primarily through
the lens of biological and atmospheric processes, where carbon moves between the
biosphere, atmosphere, and ocean through respiration, photosynthesis, and
fossil fuel combustion. However, the Balanced Hypothesis introduces a deep-
Earth component to this cycle, emphasizing the role of mantle- derived
hydrocarbons in long-term carbon transport.

If hydrocarbons originate from deep-Earth processes, then this suggests that carbon
is continually cycled between the mantle and the surface, rather than being locked
in fossil deposits alone. The deep carbon cycle involves the movement of carbon
through subduction zones, volcanic degassing, and hydrothermal systems, where
it is recycled between the Earth's crust, mantle, and core. The presence of abiotic
hydrocarbons in deep reservoirs suggests that carbon may not only be stored in
organic matter from abiotic sources minerals (such as carbonates) but also in
hydrocarbon molecules formed through geochemical reactions.
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This new perspective could reshape climate modeling by considering the role of
deep hydrocarbons in global carbon fluxes. If hydrocarbons migrate from the
mantle to the surface over geological timescales, they may contribute to natural
carbon emissions, influencing long- term atmospheric CO: levels. Additionally,
understanding how deep hydrocarbons interact with the carbon sequestration
process could offer insights into carbon storage solutions, helping scientists
develop strategies for mitigating human-induced climate change.

By integrating abiotic hydrocarbon formation into the global carbon cycle, the
Balanced Hypothesis provides a more holistic view of Earth’s geochemistry,
bridging the gap between petroleum geology, planetary science, and climate
research.

Conclusion for Chapter 4

The Balanced Hypothesis represents a paradigm shift in hydrocarbon formation,
over-turning centuries-old assumptions that hydrocarbons are exclusively
biological in origin. By integrating the biotic and abiotic theories of petroleum
origin, this hypothesis offers a more subtle, dynamic, and scientifically sound
explanation for the variety and richness of hydrocarbons on Earth. It suggests
hydrocarbons emerge via a dual process —a preliminary abiotic creation deep in the
Earth's mantle, followed by biological processing and enrichment as the
hydrocarbons interact with microbial communities, organic-rich environments, and
sedimentary basins.

This approach provides a more comprehensive and nuanced explanation for the
vast and diverse presence of petroleum on Earth. Rather than viewing hydrocarbons
as the sole byproducts of ancient biological decay, the Balanced Hypothesis
acknowledges the critical role of geochemical processes within Earth's mantle,
suggesting that petroleum is part of a larger and more dynamic carbon system that
extends far beyond organic matter trapped in sedimentary rocks.

This integrated viewpoint reconciles discrepancies in conventional models by
recognizing that hydrocarbons can be produced via Fischer-Tropsch-Type Synthesis
(FTT), serpentinization, and deep carbon cycling within the Earth's mantle, while
also acknowledging the influence of organic matter in refining and altering these
hydrocarbons during their ascent to the surface. This dual-origin hypothesis
elucidates the occurrence of hydrocarbons in settings where biological material is
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limited or nonexistent—such as deep-sea hydrothermal vents, impact craters, and
extraterrestrial environments —while also addressing the intricate molecular
diversity seen in petroleum reserves.

The Balanced Hypothesis broadens the parameters of petroleum exploration,
proposing that wunexploited hydrocarbon resources may be present in
unconventional settings, including deep crustal areas and crystalline basement
formations. It challenges the traditional view of petroleum as a limited fossil
resource by emphasizing the potential for ongoing hydrocarbon generation via
deep-Earth geochemical mechanisms. This finding significantly impacts energy
security, sustainability, and future exploration tactics, perhaps revealing new
petroleum frontiers on Earth and in alien settings.

In addition, the Balanced Hypothesis offers a more thorough comprehension of the
carbon cycle on Earth by integrating the role of deep-Earth hydrocarbons into long-
term carbon fluxes. It provides a logical explanation for the isotopic anomalies that
are observed in hydrocarbon reservoirs. The coexistence of biogenic and abiotic
hydrocarbons serves to substantiate the idea that petroleum is not exclusively
derived from ancient organic matter. This viewpoint is consistent with the
geochemical data and isotopic evidence from deep hydrothermal systems and
impact craters, which exhibit robust signatures of hydrocarbons derived from the
mantle.

This theory has far-reaching implications across multiple scientific disciplines,
from energy exploration to planetary science. If hydrocarbons are formed not only
through biogenic processes but also through deep-Earth chemical reactions, then
the search for oil and gas can extend beyond traditional sedimentary basins. New
reservoirs may exist in ultra-deep crustal formations, mid-ocean ridges, and even
extraterrestrial environments, redefining the potential for energy resources.
Additionally, the possibility of hydrocarbon renewal through abiotic processes
raises new questions about fossil fuel sustainability, challenging long-standing
assumptions about the depletion of petroleum reserves.

This Hypothesis redefines petroleum geology and opens new avenues for research
in planetary science and astrobiology by integrating geological, chemical, and
biological processes into a unified paradigm. It implies that abiotic hydrocarbon
synthesis may be a universal phenomenon that occurs on other planetary bodies,
providing insights into the origins of hydrocarbons on Mars, Titan, and beyond. My
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research was only the first step in this journey, and I remain committed to
exploring, challenging, and expanding our knowledge of Earth's most vital and
enigmatic resources.

In conclusion, the Balanced Hypothesis surpasses the constraints of conventional
theories by acknowledging the intricacies of Earth's geological processes. It presents
a more complex and interrelated depiction of hydrocarbon creation, recognizing
that the Earth functions as a comprehensive, self-regulating system capable of
generating hydrocarbons via several interdependent paths. This enhanced
comprehension facilitates future exploration, innovation, and scientific discovery,
guaranteeing a more thorough and sustainable methodology for examining
petroleum formation and energy resources.
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CHAPTER 5

The AAPG Debate

1. Entering the Scientific Arena

In the early 2000s, I took a significant step in my professional journey by becoming a
blog of the American Association of Petroleum Geologists (AAPG). My decision
was driven by a profound interest in engaging with leading professionals in the
field, exchanging knowledge, and introducing my balanced hypothesis regarding
the origin of hydrocarbons. Given that AAPG is one of the most esteemed
organizations in petroleum geology, it seemed like the ideal platform to present
new ideas and contribute to ongoing discussions about one of the most
fundamental questions in geology and energy sciences—the true source of
hydrocarbons.

For decades, the debate surrounding the origin of hydrocarbons had been polarized
between two dominant schools of thought: the biotic theory, which posited that
hydrocarbons originated from the transformation of ancient biological matter, and
the abiotic theory, which suggested that hydrocarbons were formed through deep-
earth chemical processes independent of biological material. The overwhelming
consensus within the petroleum industry and academic institutions favored the
biotic theory, treating it as an established fact rather than a working hypothesis
subject to continued scrutiny. The abiotic theory, on the other hand, was largely
dismissed as fringe science, despite some compelling evidence supporting it.

As I entered the scientific discussions within AAPG, I assumed that the community
would be receptive to innovative perspectives, especially those that sought to
bridge existing gaps rather than reinforce divisions. My hypothesis was not an
outright challenge to either school of thought; rather, it was an attempt to integrate
valid aspects of both theories into a more comprehensive and nuanced explanation
of hydrocarbon formation. By considering the possibility that hydrocarbons could
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result from a blend of abiotic and biotic processes, I hoped to offer a model that
accounted for anomalies unexplained by either theory in isolation.

However, my initial enthusiasm quickly gave way to disillusionment as I
encountered unexpected resistance. I was met with skepticism, dismissal, and even
outright mockery from both sides of the

debate. The rigidity of thought displayed by many professionals within AAPG was
striking. Rather than engaging in constructive dialogue, many individuals seemed
more intent on defending their entrenched positions, unwilling to entertain the
possibility that new evidence might require a reassessment of long-held
assumptions.

The experience was revealing. I had assumed that the scientific method —a process
predicated on openness to new ideas, rigorous testing, and a willingness to revise
theories in light of new evidence—would be the guiding principle in these
discussions. Yet, what I encountered was a landscape dominated by intellectual
rigidity, professional biases, and an overwhelming resistance to viewpoints that did
not align with the established dogma.

A significant factor contributing to this resistance was the financial and industry-
driven interests that underpinned much of petroleum geology. The prevailing biotic
theory had been deeply ingrained in both academic institutions and industry
practices. The fossil fuel industry, in particular, had long embraced the biotic theory
because it reinforced the narrative of petroleum as a finite, depleting resource —an
idea that justified high market prices and strategic control over energy reserves.
Any theory suggesting that hydrocarbons could be replenishable, potentially
through abiotic processes, posed a fundamental challenge to the economic models
built around scarcity.

The effects of this premise are substantial. The continual generation of simple
hydrocarbons like methane and ethane inside the Earth's mantle via abiotic
processes, followed by their escape via mantle degassing and volcanic activity,
indicates a sustained, naturally occurring supply of hydrocarbon gases. As these
gases rise and engage with atmospheric components, photochemical reactions may
result in the creation of more intricate hydrocarbons, which may then settle on the
Earth's surface. This comprehension may significantly impact forthcoming energy
exploration methodologies by broadening focus to include Deep-Earth processes
and surface deposits, rather than only depending on fossil-based sedimentary
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systems. Nevertheless, despite the factual foundation of these ideas, the prevalence
of the traditional biogenic model —bolstered by entrenched economic frameworks
and industrial practices—frequently constrains the earnest evaluation of abiotic
alternatives. The inertia of conventional thought, along with financial incentives
linked to old exploration models, persists in obstructing wider scientific recognition
of deep-Earth abiotic processes in hydrocarbon creation.

Additionally, I observed a troubling tendency within AAPG discussions to conflate
consensus with truth. Scientific consensus, while important, is not an absolute
indicator of correctness. History is replete with examples of once-dominant theories
being overturned by new discoveries—from the heliocentric model of the solar
system to the theory of plate tectonics. True scientific progress

requires a willingness to question existing paradigms and to remain open to
alternative explanations, especially when confronted with new data. Yet, within
AAPG, the dominance of the biotic theory had become so entrenched that any
deviation from it was viewed not just as incorrect, but as heretical.

This dogmatic approach stifled meaningful debate. Many of the professionals I
engaged with dismissed the abiotic theory outright, often without fully
understanding its underlying principles or the evidence supporting it. Rather than
engaging in critical analysis, they relied on circular reasoning—arguing that
hydrocarbons were biotic because that was the prevailing view, rather than
examining whether the prevailing view held up against alternative explanations.
Similarly, some proponents of the abiotic theory exhibited their own form of
rigidity, rejecting any evidence supporting biological contributions to petroleum
formation.

Despite these challenges, I remained committed to presenting my balanced
hypothesis. I engaged in discussions, participated in conferences, and published
articles that outlined a middle-ground perspective—one that recognized the
validity of both abiotic and biotic contributions to hydrocarbon formation.
However, the response was largely the same: skepticism from biotic theorists, who
saw any mention of abiotic hydrocarbons as unfounded speculation, and rejection
from abiotic theorists, who viewed any acknowledgment of biological processes as
a concession to the mainstream narrative.

What I found most disappointing was not the disagreement itself —scientific debate
is, after all, essential to progress —but the manner in which disagreements were
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handled. Rather than encouraging open inquiry, many within AAPG sought to shut
down discussions that challenged their perspectives. This was done through a
variety of means, including dismissive rhetoric, the selective acceptance of research
for publication, and a general reluctance to engage with evidence that did not
conform to the established model.

The experience underscored a broader issue within scientific discourse: the
difficulty of challenging deeply entrenched beliefs, particularly when those beliefs
are supported by powerful economic and institutional forces. True progress in
understanding hydrocarbon formation —and,

by extension, optimizing petroleum exploration and energy policies —requires a
shift away from rigid thinking and toward a more open, evidence-based approach.

Ultimately, my time within AAPG reinforced the importance of perseverance in the
face of resistance. While I encountered significant pushback, I also found a small but
growing number of researchers who were willing to entertain alternative ideas. This
gave me hope that, over time, a more balanced and integrative approach to
hydrocarbon formation might gain traction.

Science is, at its core, an evolving pursuit. Theories must be continually tested,
refined, and, when necessary, revised. The resistance I faced within AAPG was not
merely a reflection of the specific debate over hydrocarbon origins; it was indicative
of a larger challenge within scientific communities —the difficulty of overcoming
institutional inertia. Yet, history has shown that persistent inquiry and the courage
to question prevailing assumptions are the hallmarks of true scientific
advancement. With that in mind, I remain committed to advocating for a broader,
more inclusive approach to understanding the nature of hydrocarbons, undeterred
by the resistance I have faced along the way.

2. The Biotic vs. Abiotic Debate: A Divided Scientific Community

The debate over the origin of hydrocarbons, especially petroleum and natural gas,
has sparked intense discussions within the scientific community for many decades.
This division is not merely academic but deeply influenced by broader ideological,
economic, and even political considerations, which have made the discourse even
more polarized. Two primary schools of thought—those supporting the biotic
theory and those advocating the abiotic theory —stand in stark contrast, each
underpinned by different views on Earth's natural processes, energy resources, and
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the role of science in shaping modern industry. These theories not only offer
competing explanations about the origins of hydrocarbons but also reflect distinct
perceptions of the Earth and its resources.

The proponents of the biotic theory hold that hydrocarbons are the product of
ancient organic material, particularly plant matter and microorganisms, which
have undergone extensive transformation over millions of years. According to this
theory, organic material, often sourced from prehistoric marine environments,
accumulated over time in layers of sediment. As these organic deposits were buried
under increasingly thick layers of earth, the heat and pressure from geological
processes gradually broke them down into simpler compounds, eventually forming
hydrocarbons like oil and natural gas. This process, known as kerogenerization,
explains how organic material becomes trapped and undergoes further alteration,
leading to the formation of valuable petroleum reserves. The biotic theory has been
the cornerstone of petroleum geology for more than a century and remains the
widely accepted explanation among geologists, particularly because it aligns with
many established observations in petroleum extraction. The evidence in support of
this theory includes the discovery of biomarkers—molecular traces of specific
organic compounds—found in petroleum, which strongly suggest a biological
origin for hydrocarbons. Additionally, the close association between hydrocarbon
deposits and ancient sedimentary rock formations rich in organic material

strengthens the biotic argument.

On the other hand, the proponents of the abiotic theory present a radically different
perspective, arguing that hydrocarbons are not the result of organic processes but
are instead produced through chemical reactions occurring deep within the Earth's
mantle. This theory posits that hydrocarbons, particularly methane and other gases,
could have formed from primordial carbon that existed during the planet's early
stages. These hydrocarbons are believed to be produced continuously in the Earth's
interior through high-pressure and high-temperature reactions, not reliant on the
presence of organic matter. Supporters of the abiotic theory often point to the
discovery of hydrocarbons in regions that lack significant organic material, such as
in certain non-sedimentary rocks, and the results of laboratory experiments that
show hydrocarbons can form from organic matter from abiotic sources compounds
under extreme conditions. For example, in controlled environments, methane has
been synthesized from simple chemicals like carbon dioxide and hydrogen,
mimicking the conditions thought to exist deep beneath the Earth's surface.
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Proponents of this view argue that this continuous, organic matter from abiotic
sources formation of hydrocarbons could offer an explanation for why oil and gas
are found in locations far removed from the biological sources traditionally
associated with them.

Despite the evidence supporting both theories, the scientific community remains
deeply divided, and each side often dismisses the other’s view as untenable. Biotic
theorists argue that the abiotic theory is rooted in outdated ideas and lacks
substantial geological evidence to be taken seriously. They view the abiotic model as
an attempt to undermine the scientific consensus built over decades of research in
petroleum geology. From their perspective, the geological evidence —such as the
presence of organic biomarkers in oil and gas deposits —overwhelmingly supports
the idea that hydrocarbons have a biological origin. Furthermore, they believe that
the abiotic theory serves to perpetuate misconceptions about the Earth’s energy
resources, distracting from the more pressing issue of transitioning to renewable
energy. For them, the abiotic theory seems to offer an unrealistic and unscientific
alternative that could delay efforts to combat fossil fuel dependency.

Conversely, advocates of the abiotic theory criticize the biotic explanation for its
reliance on a fixed, limited view of energy resources. They argue that the scarcity
model promoted by proponents of the biotic theory is not only inaccurate but also
serves the interests of powerful economic and political entities. By framing oil and
gas as finite, nonrenewable resources tied to ancient biological processes, they claim
that the fossil fuel industry and governments have created an artificial sense of
scarcity, driving up energy prices and consolidating control over energy markets.
According to this view, the abiotic theory offers an alternative that could challenge
the existing energy paradigm, suggesting that hydrocarbons might be continuously
replenished over long geological periods and could therefore be a more sustainable
source of energy than currently believed. This idea, they argue, could lead to a more
optimistic vision for global energy use, where oil and gas resources are not
constrained by the traditional understanding of depletion.

However, beyond the scientific arguments, there are significant ideological and
economic dimensions to this debate. For many, the discussion is tied to broader
issues of energy policy, economic power, and environmental responsibility. The
biotic theory is often associated with the modern environmentalist movement,
which advocates for a transition away from fossil fuels and toward renewable
energy sources like solar and wind. This movement is fueled by the belief that
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reliance on finite and polluting resources, such as petroleum, has led to
environmental degradation and unsustainable growth. The idea that hydrocarbons
are biological in origin and formed over millions of years feeds into the narrative of
fossil fuel scarcity, making the shift toward alternative energy sources all the more
urgent.

On the other hand, the abiotic theory provides a different narrative that could, if
widely accepted, influence energy policy in a dramatically different direction. If
hydrocarbons could be continuously formed in the Earth's mantle, as the abiotic
theorists suggest, the urgency to move away from fossil fuels might lessen, and
exploration and extraction efforts could be viewed through a different lens. This
could, in turn, affect geopolitics, with countries that hold significant oil reserves
potentially redefining their strategies regarding energy production and global
influence. Advocates of the abiotic theory argue that the focus on scarcity is largely
a constructed narrative, used to perpetuate economic systems built around fossil
fuel control.

In conclusion, the debate between the biotic and abiotic theories of hydrocarbon
origin is not only a matter of scientific inquiry but also reflects deeper ideological
and economic concerns that have far-reaching implications for the future of energy
production and global resource management. The dispute between the two
perspectives is emblematic of a broader conflict over how humanity views its
relationship with the Earth’s resources, energy independence, and environmental
sustainability. While the biotic theory remains the dominant view in petroleum
geology, the abiotic theory challenges established thinking, offering a potentially
transformative view of Earth’s resource dynamics. As the debate continues, it will
likely shape the direction of future research and influence policy decisions regarding
energy, environmental conservation, and the role of fossil fuels in a rapidly changing
world.

3. Formation and Degradation of Sedimentary Organic Matter

It is necessary for the rocks that are used as sources of petroleum to have a certain
ratio of hydrogen to carbon and to have significant amounts of sedimentary organic
materials. When sedimentary organic matter is present in thermally immature
rocks, kerogen, which is defined as organic matter that is insoluble in common
organic solvents, predominates, whereas bitumen is present in only trace quantities.
Bitumen is a kind of organic substance that is highly soluble in organic solvents. In
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this context, the word is being used in a limited sense to refer to oil that is produced
in petroleum source rocks prior to its expulsion.

Sedimentary organic matter is created by living creatures and the metabolic
processes that they undergo. It was noted by (Kerogen 1980) that organic matter
decomposes in the water column and in sediments, which results in a decrease in
the amount and quality (hydrogen-richness) of the organic matter that is stored in
rocks. Sedimentary organic matter is attacked by organisms in order to get its
carbon and hydrogen, and part of this organic matter is then converted into simple
molecules via metabolic processes, such as carbon dioxide, water, hydrogen,
nitrogen, and hydrogen sulfide. Biological oxidation also results in the formation of
carbon dioxide and water. These substances are non-hydrocarbons (with the
exception of methane, which is CH4), and they often escape at an early stage in the
process of depositional and burial. As a result, the organic residue that has been
retained in rocks and is now accessible for thermal conversion to fossil fuels
constitutes just a tiny percentage of the initial biological input. In addition to being
transformed into petroleum (oil and gas), discharged, moved, concentrated, and
trapped in reservoirs, an even smaller amount of this buried component is also
converted into petroleum.

Using heat, sedimentary organic matter that is thermally immature may be
transformed into oil and gas. This process of thermal maturation is dependent on
both the passage of time and the temperature. There is a possibility that the time-
temperature factor is insufficient to convert even the most oil-prone organic matter
into petroleum (thermal immaturity). Alternatively, it may generate petroleum
(thermal maturity) or generate, expel, and overheat the residual organic matter,
leaving only charred carbon in the source rock (thermal post maturity). There is a
correlation between the depth of burial, crustal tectonics, and the vicinity of igneous
bodies and heating.

(Lopatin, N. V., 1971) was the first person to explain maturation modeling. He did it
by computing time-temperature indices for coals. He based his calculations on the
conversion kinetics of vitrinite, which is a gas-generating organic rock ingredient
(maceral). (Waples 1980) adapted "vitrinite kinetics" to the process of petroleum
generation and introduced the Lopatin approach to geologists who read English but
were not proficient in Russian. Subsequently, (Waples 1985) made changes that
accommodated some of the variances in oil-prone organic matter that Lopatin's coal
experiments did not take into consideration (Ungerer and Pelet 1987). (Tissot, B P,
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Pelet, R, & Ungerer 1987) introduced kinetics that were based on pyrolytically
calculated activation energies for oil-generating organic matter assemblages, which
resulted in a revolution in the approach. The quantity of energy that must be
present in order for a chemical reaction to take place is referred to as the activation
energy. A great number of reactions take happen throughout the process of
converting sedimentary organic materials into petroleum. In spite of this, the
utilization of experimentally derived pyrolysis activation energies is a practical
method for calculating realistic conversion rates. This is because of the inherent
chemical complications that arise when a large number of different reactions take
place simultaneously and sequentially, such as in the conversion of sedimentary
organic matter to petroleum. Burnham and colleagues (Burnham, A. K., R. L. Braun
1988) have made more advancements to the approach.

The Lopatin method, which is enhanced by the input of pyrolysis activation
energies, requires the following parameters to be present at any designated location,
such as a well site: (1) the burial history of the strata, which includes the source rock
candidates; (2) the geothermal gradient(s) that have been measured or estimated; (3)
the compaction of the sediment; and (4) the thermal conductivities of the
lithostratigraphic units. The simulated maturation process incorporates
temperatures that have been measured throughout time for stratigraphic units that
are of interest.

For the purpose of calibrating simulation models, thermal maturation indicators
(Heroux, Y., A. Chagnon 1979) such as vitrinite reflectance (R0), thermal alteration
index (TAI) derived from palynomorphs, clay crystallinity, and hydrocarbon
molecular ratios are used. The conodont alteration index (CAI)(Epstein, Epstein,
and Harris 1977) (V.A. Rejebian, A. G. Harris 1987) (Tissot, B. P. 1984), the Rock-
Eval Tmax, the porphyrin maturity parameter, and biomarker ratios are some of the
other approaches that may be used for calibration. It is (Mackenzie 1984) in terms of
sample requirements, thermal resolution, and the temperature range in which it can
be applied with precision, every approach has its own distinctive limitations. It has
been shown via sensitivity experiments that the reconstruction of the local paleo
heat flow (geothermal gradients) across the geological time period of interest is
often the cause of the biggest disparities between the predicted maturities and the
thermal maturation indicators. The gas chromatographic (GC) signals that are
usually carried by oils are helpful for linkage to the source rock extracts (whether
they are thermal or solvent). It is possible to identify these fingerprints using
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capillary column gas chromatography (GC), but it may be necessary to use mass
spectrometry (GCMS) because of its superior resolution.

The quantity and quality of the sedimentary organic matter that is integrated into
source rocks contribute to the amount of petroleum that can be extracted from such
rocks. Several different approaches have been suggested for assessing the possible
volumetric yields of source rocks as well as the percentage of conversion that they
undergo (Cooles, G. P.; Mackenzie, A. S. ; Quigley 1986) (Baskin 1991).

The porosity of the source rocks is saturated by the bitumen that is created in the
source rocks. Depending on the following factors: (1) the porosity, strength, and
composition (for example, clay, carbonate, or evaporite) of the source rock and its
adjoining strata; (2) the concentration and distribution of kerogen (for example,
layered or disseminated); (3) whether the bitumen or mineral matrix is load bearing;
(4) the properties of generated products (for example, gas pressure and viscosity);
and (5) the heating rate. Expulsion is a primarily physical process that can occur in
source rocks that contain sufficient quantities of generated bitumen.

Ulmishek and Klemme have recently published an analysis of the efficacy of the
world's source rocks, as well as an examination of the depositional controls,
distribution, and effectiveness of these rocks. (Ulmishek, G. F. 1990) When it comes
to determining the potential for petroleum generation in basins, new methods are
being developed (Demaison, G. J. 1991).

4. A Third Perspective: The Balanced Hypothesis

As 1 immersed myself further into the ongoing debates about the origin of
hydrocarbons, I found myself in a unique and somewhat uncomfortable position.
Neither the biotic nor the abiotic theory seemed to fully explain the complexity of
the evidence I had encountered, and yet, each had undeniable merit. Both
perspectives were grounded in valid scientific observations, but each also left gaps
that could not be overlooked. This led me to propose an alternative hypothesis—a
more balanced and integrated view that sought to combine the strengths of both
theories while addressing the shortcomings of each.

My balanced hypothesis proposes that the formation of hydrocarbons is neither
purely biological nor entirely abiotic. Instead, it results from a hybrid process in
which abiotic hydrocarbons — primarily simple gases such as methane and ethane —
are formed deep within the Earth's mantle through inorganic reactions. These gases

151



ascend toward the surface via mantle degassing and volcanic activity, eventually
reaching the atmosphere where photochemical reactions may lead to the formation
of more complex hydrocarbons. Over time, these compounds can rain down or
settle into the Earth's crust, where they may interact with existing organic material
in sedimentary environments. This interaction creates a spectrum of hydrocarbon
types found in today’s petroleum reservoirs. This blending of abiotic and biotic
processes would, in my view, provide a more comprehensive explanation for the
diverse range of hydrocarbons found in petroleum reservoirs today. The
hypothesis recognizes the well-established role of biological processes —such as the
transformation of organic matter into kerogen, oil, and gas —in sedimentary basins,
but also incorporates the contribution of atmospherically processed, mantle-derived
hydrocarbons. By integrating both pathways, this perspective offers a more holistic
explanation for the origin and variability of hydrocarbons, bridging traditional
biogenic models with emerging evidence supporting abiotic contributions.

One of the primary advantages of this model was its ability to explain
inconsistencies in the conventional fossil fuel theory. For example, the discovery of
hydrocarbons in crystalline basement rocks —where organic material is absent —had
long been a puzzle for biotic proponents. Similarly, the replenishment of certain
petroleum fields at depths beyond the range expected for purely biotic processes
could be accounted for by the presence of deep-earth hydrocarbons, which might
slowly migrate into sedimentary reservoirs over time. This idea helped bridge the
gap between the biotic and abiotic camps, offering a potential explanation for
observations that did not fit neatly into either narrative.

Despite the logical consistency of my proposal, I quickly realized that presenting a
balanced hypothesis in the face of such entrenched perspectives was not without its
challenges. Both the biotic and abiotic proponents were deeply committed to their
respective views and were reluctant to entertain any notion that could potentially
undermine the foundations of their theories. Biotic theorists were particularly
resistant to the idea of abiotic contributions to hydrocarbon formation, viewing such
a perspective as a direct threat to the well-established model of fossil fuels being
derived from ancient biological material. They argued that accepting any
degree of abiotic formation would complicate the already well-supported
understanding of hydrocarbon generation, which had been the basis of petroleum
exploration and extraction for over a century.
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Similarly, proponents of the abiotic theory dismissed my hypothesis as overly
simplistic and an attempt to accommodate a compromised position. To them, the
abiotic theory provided a more elegant and independent explanation for the
formation of hydrocarbons, one that did not rely on the limitations of biological
material. They contended that any recognition of biological processes in
hydrocarbon formation was a step backward, reinforcing an outdated and restricted
view of Earth's resource dynamics. In their view, the idea of a mixed origin was an
unwelcome compromise that neither fully embraced the potential of deep-earth
chemistry nor offered the revolutionary potential they believed the abiotic theory
held.

The resistance to my hypothesis was not confined to academic circles alone. Beyond
the scientific community, the debate also had significant social, economic, and
political ramifications. Both theories —biotic and abiotic —were seen as more than
just scientific models. They were also intertwined with larger debates about energy
resource management, economic control, and the future of fossil fuel extraction. The
biotic theory, with its emphasis on the finite nature of petroleum resources, supported
the narrative of scarcity, fueling environmental concerns and the push for
renewable energy sources. On the other hand, the abiotic theory, by suggesting that
hydrocarbons could be continuously replenished, offered a more optimistic view of
fossil fuel sustainability, which had significant implications for global energy
markets.

As such, the entrenched positions on both sides made it difficult to foster
constructive discourse. Rather than exploring the potential merits of an integrated
model, both camps appeared more interested in defending their existing beliefs.
This ideological divide led to a situation where the focus of the debate shifted from
objective analysis to maintaining ideological purity. Biotic theorists often vilified the
abiotic model as pseudoscience, while abiotic proponents ridiculed biotic
explanations as overly simplistic and politically motivated. The result was a
scientific stalemate, where the potential for new, innovative ideas was stifled by the
stronghold of tradition. In reflecting on the broader implications of this resistance, it
became clear to me that within the scientific community was not solely a matter of
intellectual disagreement. It was, in many ways, a reflection of the broader
dynamics at play in the world of energy production and resource management. The
scientific community, much like the political and economic spheres, often functions
within established paradigms that are resistant to change, even in the face of new
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evidence or alternative explanations. The refusal to entertain hybrid theories or
mixed models is, unfortunately, a pattern that repeats itself across many fields of
scientific inquiry, where the comfort of certainty and tradition often outweighs the
thirst for knowledge to explore the unknown.

Despite the challenges I faced in presenting a balanced hypothesis, I remained
steadfast in my belief that the future of hydrocarbon research would benefit from a
more inclusive approach —one that embraced the possibility of both biological and
abiotic contributions. By considering the full range of evidence, from the biological
transformations of organic matter to the potential for deep- earth chemistry, I
believed that scientists could develop a more comprehensive understanding of
hydrocarbon formation, one that would lead to better exploration techniques and a
more sustainable approach to energy resource management.

Ultimately, the balanced hypothesis represented an attempt to transcend the binary
nature of the debate, offering a middle ground that recognized the value of both
perspectives. It was not about undermining one theory in favor of the other but
about acknowledging the complexity of the Earth’s natural processes and striving
for a more holistic understanding of the forces that shape our world. Whether or not
the scientific community would embrace this alternative perspective remained to be
seen, but I was convinced that a more open-minded approach to the origin of
hydrocarbons could lead to new insights and more effective solutions for energy
challenges in the future.

5. Scientific Dogma and Industry Influence

One of the most disheartening realizations I had during my exploration of the
hydrocarbon origin debate was the extent to which professional and academic
circles seemed entrenched in their established beliefs. It became clear that many
researchers, despite their intellectual rigor, were unwilling to challenge the
foundational theories that had shaped their careers. The notion that hydrocarbons
could have dual origins —both biological and abiotic—posed a direct challenge to
deeply ingrained assumptions about how our world functions. For many, the mere
suggestion of such a possibility was not only unsettling but downright threatening
to their established understanding of geology and petroleum science.

This reluctance to question long-standing theories was compounded by the
economic implications that these debates carried. The dominant biotic theory, which
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posits that hydrocarbons are derived from ancient biological material, aligned
neatly with economic models of scarcity. The narrative of petroleum as a finite
resource, subject to depletion over time, justified high market prices and the
strategic geopolitical control of energy resources. If the abiotic theory, which
suggests that hydrocarbons could be continuously generated deep within the Earth,
were to gain widespread acceptance, it would fundamentally undermine the
economic foundation built around petroleum scarcity. It would challenge the idea
that oil reserves are limited and that they are quickly being consumed, thus altering
the global energy market's dynamics and, more crucially, the power structures that
control it.

This economic aspect of the debate was not merely theoretical —it had tangible
effects on how scientific research was funded and disseminated. In many cases, the
fossil fuel industry, which had a vested interest in perpetuating the biotic model,
influenced the types of research that received financial backing. Studies that
reinforced the narrative of oil as a finite resource, rooted in biological processes,
were more likely to secure funding and be published in respected scientific journals.
Conversely, research that ventured into the realm of abiotic hydrocarbons or
questioned the very foundations of the traditional theory was often sidelined or
dismissed as speculative. In some instances, such studies were relegated to the
margins of scientific discourse, where they could be easily ignored or dismissed as
fringe ideas, not worthy of serious consideration.

This industry-driven influence on scientific inquiry raised troubling questions about
the objectivity of the research process. It became apparent that commercial interests
were playing a significant role in shaping the direction of scientific exploration,
potentially distorting the pursuit of truth in favor of preserving the status quo.
Instead of fostering an environment where alternative viewpoints could be
explored and debated openly, the scientific community seemed increasingly
reluctant to entertain ideas that might threaten the established economic order.
Researchers, particularly those dependent on industry funding, were
understandably hesitant to challenge the prevailing narrative, knowing that doing
so might jeopardize their careers or access to research resources.

In this climate, scientific progress seemed to be stifled not by a lack of evidence or
intellectual rigor, but by the weight of external pressures. The reluctance to even
entertain alternative theories about the origins of hydrocarbons underscored the
ways in which scientific inquiry can be shaped by forces beyond the lab or field. The
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line between pure scientific perspective and the commercial interests of the energy
industry became increasingly blurred, with the former often taking a back seat to
the latter.

This situation was further exacerbated by the political dimensions of the debate.
Governments, too, had a vested interest in maintaining the traditional view of oil as
a scarce, finite resource. The geopolitical control of energy resources has long been a
central issue in global politics, with countries relying on the narrative of oil scarcity
to justify military interventions, trade agreements, and diplomatic alliances. Any
shift in the understanding of hydrocarbons — especially if it pointed to the potential
for infinite or more easily accessible resources—could destabilize these carefully
constructed power dynamics. This created a situation in which both the scientific
community and political institutions were reluctant to embrace theories that might
disrupt the status quo, regardless of the scientific merit of those ideas.

In many ways, this situation highlights the tension that often exists between
scientific exploration and the broader economic and political forces that shape our
world. The desire for knowledge, the pursuit of truth, and the drive for innovation
can sometimes be overshadowed by the commercial and political realities that
dominate global discourse. In the case of hydrocarbons, this tension manifested in a
scientific community that was hesitant to embrace alternative theories —whether
out of ideological commitment, economic interest, or political expediency.

Looking back on this experience, it became clear to me that science is not always as
objective and impartial as we might hope. The pursuit of knowledge is not always
free from the influence of external pressures, and these pressures can shape the
trajectory of scientific discovery in ways that are not always in the best interest of
advancing human understanding. In the case of the hydrocarbon debate, the
powerful influence of the fossil fuel industry and its financial backing for the biotic
theory created an environment in which alternative ideas were marginalized,
preventing a more open and honest exploration of the origins of hydrocarbons.

As I continued to engage in the debate, I could not help but wonder how many
other areas of science and technology are similarly shaped by external influences.
How many other fields of inquiry are constrained by the need to align with political
or commercial interests? The scientific community, like any other sector, is not
immune to the forces that shape our world, and this can sometimes lead to a
situation where the pursuit of truth is compromised in favor of maintaining the
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existing power structures. This realization made me even more committed to
advocating for open, unbiased scientific exploration —one that prioritizes curiosity,
evidence, and the quest for understanding over the forces that seek to maintain
control.

6. Core Distinctions: The Misuse of "Organic" and "Biological"

One of the most significant issues that emerged throughout the discussion on the
origin of hydrocarbons was the widespread misunderstanding that surrounded the
phrases "organic" and "biological," which were often mixed up with one another.
An essential misunderstanding of chemical nomenclature was the root cause of this
confusion, which in turn led to an inaccurate interpretation of the scientific
principles that underlie the production of hydrocarbons. Despite the fact that this
assumption oversimplified the complexity of organic chemistry, a large number of
scientists and industry experts seemed to link the existence of organic molecules in
petroleum with a biological origin.

Molecules that are based on carbon are referred to as "organic" in the field of
chemistry. These molecules may be produced by a broad range of activities,
including both biological and abiotic processes. In the discipline of organic
chemistry, there is no distinction made between the origins of these molecules.
Therefore, the simple existence of organic chemicals, which are defined as carbon-
hydrogen bonds, does not always suggest that these compounds arose from living
processes. The concept that organic compounds are essentially biological in origin
is a misunderstanding of both the nomenclature used in the scientific community
and the many chemical processes that are taken into consideration.

This misconception was particularly prevalent in the context of petroleum. In 1892,
the Geneva Conference, which sought to establish international standards in the
scientific community, classified petroleum as an "organic substance," but it did not
explicitly assert that petroleum was of biological origin. Despite this, the petroleum
industry quickly adopted the idea that oil was a product of ancient, decomposed
biological material. This move helped solidify the narrative of petroleum as a finite
resource, derived from the remains of prehistoric life. By associating the term
"organic" with biological processes, the industry reinforced the concept of oil
scarcity, which was crucial for justifying high prices and the political control of oil
resources.

157



The term "organic" in this context became heavily politicized, and its definition
blurred as it was aligned with the idea of biological origin. However, as chemical
science would suggest, "organic" should not be limited to biological processes.
Instead, hydrocarbons can be organic regardless of their source —whether they are
produced biologically by ancient plants and microorganisms or through abiotic
processes deep within the Earth. For clarity, the distinction should not be between
"organic" and "organic material from abiotic sources" compounds, but rather
between organic matter originating from biological sources and that originating
from abiotic sources. This distinction is crucial because it helps frame the debate
around the true sources of hydrocarbons, without misleading associations that limit
the scientific inquiry.

The tendency to label all hydrocarbons in petroleum as "organic" and thus
inherently biological had far-reaching consequences, particularly when it came to
public understanding and industry practices. By equating "organic" with
"biological," the debate around the origins of oil became muddled. Both the
scientific community and the public were often led to believe that petroleum could
only have a biological origin because the organic nature of hydrocarbons was too
closely tied to the biological processes of decomposition. This misconception not
only oversimplified the complexities of chemical processes but also hindered the
acceptance of alternative hypotheses, such as the abiotic theory, that could have
expanded our understanding of hydrocarbon formation. Moreover, the conflation of
"organic" with "biological" further entrenched the economic interests tied to the
fossil fuel industry. The biogenic narrative provided a convenient explanation for
the global scarcity of oil, and reinforcing the idea that petroleum was derived from
ancient life helped to preserve the notion that oil was a limited resource. This made
the biotic theory more appealing to industry stakeholders who stood to benefit from
the continued control of these resources. As a result, any alternative theories that
suggested petroleum could be replenished or continually generated from abiotic
sources were marginalized, as they posed a threat to the established order. The
incorrect labeling of abiotic hydrocarbons as "organic material from abiotic sources"
also perpetuated the misunderstanding that only biological processes could
produce organic compounds. This simplified view did not account for the complex
chemistry that occurs deep within the Earth, where hydrocarbons could form in the
absence of biological material, through high-pressure and high-temperature
reactions involving primordial carbon sources. By mischaracterizing abiotic
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hydrocarbons, the scientific community limited its exploration of the full range of
possibilities in hydrocarbon formation.

Ultimately, the conflation of "organic" with "biological" not only obscured scientific
understanding but also created a barrier to the acceptance of more nuanced
perspectives on the origins of hydrocarbons. It is essential that we separate these
concepts to foster a clearer, more accurate dialogue on the formation of petroleum
and natural gas. By reframing the discussion in terms of organic matter from
biological vs. abiotic sources, we open the door to a broader, more inclusive
exploration of hydrocarbon science, one that acknowledges the complexity of the
Earth's processes and challenges the entrenched dogmas that continue to influence
both scientific and industry narratives.

7. The Path Forward: Embracing a Unified Model

Despite the considerable resistance I encountered from both sides of the debate, I
remain steadfast in my conviction that the true understanding of hydrocarbon
formation lies in the creation of a unified model that incorporates elements from
both the biotic and abiotic theories. Scientific inquiry, at its core, is about exploring
new possibilities and expanding knowledge—not about defending rigid,
entrenched ideologies. Unfortunately, in the case of hydrocarbon formation, this has
often not been the case. The debates around the origin of hydrocarbons have
become deeply polarized, with each camp staunchly defending its own position, to
the detriment of scientific progress. This reluctance to explore alternative
perspectives not only hinders intellectual growth but also prevents us from
developing a more accurate and nuanced understanding of the processes that
govern the Earth's natural resources.

To me, the heart of the issue lies in the refusal of both sides to acknowledge that the
true origin of hydrocarbons may not be limited to just one process. The biotic
theory, with its focus on the transformation of ancient organic matter into
hydrocarbons under heat and pressure, has undoubtedly contributed valuable
insights to our understanding of petroleum geology. There is abundant geological
evidence supporting the idea that petroleum and natural gas originate from the
decomposition of plant and microbial life over millions of years. This process is
well- documented and widely accepted within the scientific community, and it
forms the foundation of much of our exploration and extraction practices.
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However, the abiotic theory, which proposes that hydrocarbons are generated
through deep-earth chemical processes, offers a compelling counter-narrative that
cannot be ignored. The discovery of hydrocarbons in non-sedimentary rocks and
deep, seemingly uninhabitable regions of the Earth suggests that hydrocarbons may
not be the exclusive product of biological processes. Instead, they may also be the
result of high-pressure, high-temperature reactions involving primordial carbon
deep within the Earth's mantle. Such a process could explain the formation of
hydrocarbons in areas where biological material is scarce or absent. The abiotic
theory challenges the prevailing notion that petroleum is a finite resource derived
solely from ancient life, suggesting that hydrocarbons may be replenishable and
continuously generated from the depths of the Earth.

Rather than dismissing one theory in favor of the other, a unified approach should
embrace both perspectives. We should consider the possibility that hydrocarbons
form through a combination of biological and abiotic processes. Organic matter,
including ancient plant and microbial life, undoubtedly plays a significant role in
the formation of hydrocarbons through processes of decomposition, heat, and
pressure. However, the presence of hydrocarbons in non-sedimentary rocks, as well
as experimental results demonstrating the formation of hydrocarbons from organic
matter from abiotic sources materials, suggests that abiotic processes may also
contribute to the formation of petroleum. A comprehensive model would integrate
these contributions and provide a more complete explanation of the complex
processes that give rise to hydrocarbon reserves.

The development of a comprehensive model that incorporates both biotic and
abiotic processes will greatly improve our understanding of petroleum genesis and
exploration. This model would acknowledge the substantial evidence for the biotic
origin of hydrocarbons, especially the conversion of organic matter into kerogen
and subsequently into oil and gas in sedimentary settings, while also integrating
observations that endorse the abiotic formation of simple hydrocarbons like
methane and ethane in the Earth's mantle. These abiotic gases, emitted by mantle
degassing and volcanic activity, may participate in photochemical processes in the
atmosphere and may subsequently be deposited onto the Earth's surface, where
they interact with organic-rich strata. Acknowledging the roles of Deep-Earth
inorganic processes and surface biological changes will facilitate the development
of a more complete and predictive framework for locating hydrocarbon reserves.
This combined method would not undermine current theories but rather bridge
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significant knowledge gaps that each paradigm can handle alone. Ultimately, it
would provide a comprehensive knowledge of the genesis, movement, and
development of hydrocarbons throughout geological history, therefore enhancing
our capacity to discover and exploit these resources more efficiently and
sustainably.

Scope of Interdisciplinary Collaboration

The intricacy of hydrocarbon genesis requires a multidisciplinary strategy that
learns from various disciplines like geology, chemistry, physics, biology, and
planetary science. A single model cannot be developed in seclusion but needs the
combined input of researchers from various disciplines.

Geochemists and Geophysicists Examining Deep-Earth Processes:

e Geochemists can examine trace elements and isotopic ratios to confirm the
existence of abiotic hydrocarbons.

e Geophysicists are able to trace Deep-Earth hydrocarbon migration routes and
pinpoint areas in which abiotic processes can add to hydrocarbon reserves.

Biologists Investigating Microbial Contributions to Hydrocarbon
Formation:

e Microbial populations are major players in the conversion of organic matter to
hydrocarbons.

e The role of extremophiles and deep-biosphere microbes in hydrocarbon
formation can help reveal biotic processes that can supplement abiotic
additions.

Astrobiologists Investigating Hydrocarbon Formation in Extraterrestrial
Environments:

e Hydrocarbon research on planetary bodies like Titan, Europa, and Enceladus
provides valuable information about abiotic processes that could reflect those
deep within our planet.

e These data can be incorporated into terrestrial models to advance the
understanding of abiotic hydrocarbon formation.
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Global Consortia for Collaborative Research and Global Knowledge-
Sharing;

e The creation of international research consortia that gather together specialists
from various fields can make the sharing of ideas easier and speed up the
establishment of a consolidated model.

e Promoting open-access platforms and knowledge-sharing programs will
ensure openness and accessibility in hydrocarbon research.

Redefining Energy Exploration and Production Strategies

A unified hydrocarbon model has the capability to transform the manner in which
we conduct energy exploration and production by increasing exploration targets
and predictive potential.

Increasing Exploration Beyond Sedimentary Basins:

e If abiotic hydrocarbons are being formed actively in deep tectonic zones and
crystalline basement rocks, exploration strategy needs to be extended to
incorporate these non-traditional targets.

e New predictive models including both biotic and abiotic processes may yield
discovery of unrecovered hydrocarbon deposits in previously non-productive
areas.

Improved Predictive Models for Hydrocarbon Migration:

e Understanding the migration of abiotic hydrocarbons from deep-Earth
reservoirs into sedimentary basins may radically enhance predictive models
employed in exploration.

e Including both biotic and abiotic pathways of migration would improve the
reliability of hydrocarbon mapping and diminish exploration risk.
Enhancing Sustainability and Efficiency of Energy Extraction:

¢ An enhanced knowledge of the twin sources of hydrocarbons can enable the
creation of environmentally aware extraction technologies that are less
invasive of the environment but more efficient in recovering the resources.

162



Building a Foundation for Future Scientific Exploration

The creation of an integrated model is not only a paradigm change in petroleum
science but also an establishment of the basis for future scientific investigation and
discovery. This method has the capacity to reveal new horizons in hydrocarbon
research while creating a more open-minded and inclusive science community.

Encouraging Open Inquiry and Critical Thinking:

e Successive generations of scientists have to be prompted to challenge
assumptions, investigate alternate models, and question prevailing
paradigms.

e Nurturing an open-inquiry culture will guarantee that scientific advancement
is fueled by curiosity and the unrelenting quest for truth.

Facilitating Global Cooperation in Hydrocarbon Research:

e Forming international collaborations and transdisciplinary research networks
can expedite breakthroughs and provide a unified model for hydrocarbon
origin.

Motivating the Future Generation of Scientific Thinkers:

e By fostering a culture that values complexity, intellectual diversity, and cross-
disciplinary cooperation, we can enable the next generation of scientific
leaders to venture into new frontiers of hydrocarbon science.

The future of petroleum science, I believe, depends on the willingness to break free
from the rigid dogma that has shaped much of the discourse around hydrocarbon
formation. We need to embrace a more open-minded and interdisciplinary
approach, one that is grounded in the scientific method but also open to new ideas
and perspectives. This approach should not be limited to one field of study but
should draw from multiple disciplines, including geology, chemistry, physics, and
biology. By incorporating insights from each of these fields, we can develop a more
complete understanding of the Earth's natural processes and how they contribute to
the formation of petroleum and natural gas.

An interdisciplinary approach would also encourage greater collaboration between
scientists from different backgrounds, facilitating the exchange of ideas and insights
that might otherwise be overlooked. For example, geologists might work more
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closely with chemists to explore the chemical processes occurring deep within the
Earth, while biologists could collaborate with physicists to investigate the role of
microorganisms in hydrocarbon formation. By breaking down the silos that have
traditionally separated these fields, we can foster a more collaborative and
innovative research environment, one that is better equipped to address the
complex questions surrounding hydrocarbon formation.

Furthermore, embracing a unified model would help move the scientific
community beyond the ideological divide that currently dominates the debate.
The entrenched positions held by proponents of the biotic and abiotic theories
have stifled constructive dialogue and prevented meaningful progress. Rather than
engaging in a healthy exchange of ideas, much of the debate has been characterized
by defensiveness and skepticism. This climate of hostility has not only hindered
scientific advancement but has also made it difficult for new theories and
hypotheses to gain traction. A unified model, however, would encourage open-
mindedness and foster a more collaborative environment in which different
perspectives could be considered and tested.

In conclusion, the path forward for petroleum science lies in the development of a
unified model that incorporates both biotic and abiotic theories. By embracing a
more open and interdisciplinary approach, we can move beyond the rigid dogma
that has long dominated the debate and work toward a more comprehensive
understanding of hydrocarbon formation. This unified model would not only
enhance our knowledge of the Earth's natural processes but would also improve our
ability to predict and manage the formation and extraction of petroleum resources.
Ultimately, it would contribute to more sustainable and efficient energy practices,
providing a more accurate framework for addressing the energy challenges of the
future.

Personal observation on atmospheric organic matter

I spotted a characteristic black, waxy organic substance that had formed in layers
near the rainfall outlets on my home roof. This chemical visually resembles
kerogen. Despite my inability to get laboratory analysis — despite several requests to
worldwide laboratories and joint teams — these firsthand observations indicate that
the organic stuff deposited by rainfall results from air photochemical processes
functioning as a natural mega factory.
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I assert that these photochemical reactions significantly contribute to the formation
of kerogen. The kerogen types those forms seem to be contingent upon the viscosity
and content of the volatile organic compounds (VOCs) found in rainfall.
Furthermore, given that super volcanic activity in Earth's history emitted
substantial quantities of greenhouse gases, it is probable that the consequent
increased levels of VOCs had a major influence in kerogen creation and, eventually,
the establishment of global petroleum reserves.

Additionally, it is crucial to recognize that, alongside these natural processes,
greenhouse gasses and contaminants from both flora and anthropogenic activities
have been reintroduced into the atmosphere, further affecting kerogen generation.
This finding highlights the active and continuous function of Earth’s atmosphere as
a natural producer of complex chemical molecules.

This revised section combines my personal insights with the wider scientific
framework, offering a persuasive account of the atmospheric synthesis of kerogen.

The following is a compilation of 50 scientific arguments that contest the idea that
biomass is the only origin of world petroleum reserves, despite the documented
mechanism of oil and gas expulsion from organic-rich sedimentary source rocks.
These points underscore observational and experimental data indicating that deep
Earth processes and atmospheric photochemistry may significantly contribute to
petroleum genesis:

1. Biomass amount Constraints: Estimates suggest that the historically accessible
total ancient biomass is inadequate to explain the vast amount of world
petroleum reserves.

2. Global Distribution Discrepancy: The geographic and stratigraphic
distribution of oil fields does not regularly align with areas of elevated
biomass deposition.

3. Deep Reservoir Occurrences: Numerous oil deposits are found in deep,
crystalline foundation rocks where the deposition of surface biomass is very
improbable.

4. Carbon Isotope Signatures: In some instances, the carbon isotope ratios in
petroleum diverge from those conventionally generated by biomass
decomposition.
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10.

11.

12.

13.

14.

15.

16.

Extraterrestrial Analogues: Hydrocarbons discovered on celestial worlds such
as Titan—devoid of biomass—illustrate that abiotic processes might generate
oil-like compounds.

Mantle Carbon Sources: Carbon from the deep Earth (mantle) may be
mobilized and converted into hydrocarbons without reliance on organic
matter obtained from the surface.

Fischer-Tropsch-Type Synthesis: Laboratory tests indicate that basic gases
(CO, CO:, Hz, CH4) may generate complex hydrocarbons under high-pressure,
high-temperature circumstances like to those in the mantle.

Continuous Reservoir Replenishment: Certain oil fields show indications of
persistent replenishment, suggesting a dynamic, perhaps abiotic, subterranean
source.

Inconsistent Biomarker Presence: Not all petroleum samples exhibit the whole
array of biomarkers anticipated from biomass degradation.

Biomarker Distribution Anomalies: The distribution and relative abundances
of biomarkers in several oils are incongruent with a single biogenic origin.

The migratory patterns of hydrocarbons indicate an upward trajectory from
deep-seated sources rather than just from near-surface sedimentary layers.

Thermodynamic Limitations: The energy and chemical pathways necessary
for converting cellulose into the intricate composition of petroleum do not
consistently align with observed thermodynamic profiles.

Lack of Anticipated Biomolecules: Specific biomolecules that are expected to
persist throughout the transformation from biomass to oil are often absent in
mature petroleum.

Deep-Sea Vent Systems: Hydrocarbon synthesis in deep-sea hydrothermal
vents occurs under circumstances with limited or nonexistent biological
contribution.

Presence in Igneous/Metamorphic Rocks: The detection of hydrocarbons in
rocks generated under igneous or metamorphic settings suggests an origin
distinct from decomposing biomass.

Temporal Discrepancies: The timing of significant oil generation events does
not consistently align with intervals of elevated biomass production.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Organic Carbon Budget Concerns: The global organic carbon budget derived
from biomass is inadequate when juxtaposed with the total carbon
sequestered in petroleum reserves.

Molecular Complexity Beyond Biomass Decomposition: Certain hydrocarbon
structures in oil are too intricate to be elucidated only by the degradation of
biological material.

Nobel Gas Patterns: Noble gas fingerprints in some oil samples indicate
contributions from deep Earth rather than surface-derived sources.

Experimental Simulations: Laboratory simulations conducted under deep
Earth settings may generate petroleum-like mixtures from inorganic
precursors.

Reservoir Recharge at a Rapid Pace: The presence of reservoirs that appear to
recharge at a rapid pace provides evidence of an ongoing, active process that
is not restricted to a single biomass conversion.

Organic Content of Sedimentary strata: The preserved biomass organic matter
in numerous oil-bearing sedimentary strata is less than anticipated.

Tectonic Influences: The function of deep Earth migration channels is
substantiated by the association of hydrocarbon fields with tectonic structures
(faults, fractures).

foundation Rock Associations: Certain productive fields are located in
foundation rocks that have little to no evidence of prior biomass
accumulation.

Surface vs. Deep Isotopic Discrepancies: The isotopic ratios of deep-sourced
hydrocarbons and surface organic matter suggest that there is an alternative,
non-biogenic contribution.

Catalytic Mineral Abundance: abiotic reactions are facilitated by the
abundance of minerals that catalyze hydrocarbon synthesis in deep crustal
and mantle environments.

Meteorite Organic Chemistry: The synthesis of organic compounds in
meteorites under abiotic conditions establishes a precedent for comparable
processes on Earth.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Stability in Extreme Conditions: Abiotic hydrocarbons that are produced
under deep Earth conditions are stable in pressure and temperature regimes
that would cause biomass-derived compounds to degrade.

Hydrogen Generation Mechanisms: Abiotic processes in the mantle have the
ability to produce hydrogen, a critical component of hydrocarbon synthesis,
independently of biomass.

Molecular Structure Consistency: The molecular structures of specific
hydrocarbons are more consistent with their formation through high-
temperature, high-pressure synthesis than with biomass decomposition.

Biomass Preservation Challenges: Numerous sedimentary basins that produce
oil fail to satisfy the precise conditions necessary to preserve biomass over
geological timescales.

Kinetic Reaction Models: Kinetic models frequently demonstrate that the
observed volumes are not accounted for by the conversion rate of biomass into
petroleum, which is too sluggish.

Geochemical Anomalies: The degradation of organic matter is insufficient to
account for the chemical compositional anomalies of certain hydrocarbon
fields.

Reproducibility in Abiotic Experiments: Oil-like compounds have been
consistently generated in laboratory experiments that replicate subsurface
Earth environments.

Fossil Absence in Certain Deposits: The absence of direct fossil remnants in
numerous oil fields is consistent with the hypothesis that biomass is the
primary source.

Biomass Input Variability: The relatively uniform distribution of many
petroleum reserves is in stark contrast to the episodic and irregular character
of biomass deposition.

Organic/Inorganic Carbon Ratios: Certain reservoirs exhibit organic-to-
inorganic carbon ratios that suggest a substantial contribution from inorganic
(abiotic) processes.

Thermal maturation Mismatch: The thermal maturation of numerous oils does
not correspond with the anticipated progression of biomass degradation and
transformation.
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39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Long-Term Hydrocarbon Stability: Abiotic hydrocarbons that are sourced
from deep underground may demonstrate stability over geological timescales
that biomass-derived compounds are unable to achieve.

Concerns Regarding Microbial Alteration: It is probable that microbial activity
would degrade a significant portion of the biomass prior to its conversion into
oil.

Predictive Geochemical Modeling: Certain aspects of hydrocarbon
composition and distribution have been accurately predicted by geochemical
models that are based on abiotic synthesis.

Absence of Organic-Rich Sedimentation: The biomass model necessitates that
certain oil reservoirs be located in basins that do not exhibit the high levels of
organic-rich sedimentation.

Global Spatial Trends: The spatial distribution of oil fields on a global scale is
more closely aligned with deep Earth tectonic features than with ancient
biomass accumulation zones.

Erosion Effects: The biomass signature in oil deposits would likely be erased
or diluted over millions of years as a result of erosion and sediment
reprocessing.

Consistency Over Time: Abiotic processes are uniform and continuous
throughout geological time, whereas biomass input is subject to regional and
episodic fluctuations.

Conduits as Fracture Networks: The migration of subsurface, abiotic
hydrocarbons upward is facilitated by the extensive fracture networks that are
the result of tectonic activity.

Thermal Cracking Limitations: The complex hydrocarbon compounds
observed in oil are not completely replicated by the thermal cracking of
biomass under geological conditions.

Catalytic Functions of Deep Minerals: Minerals that are present in the deep
Earth serve as catalysts that cause the synthesis of hydrocarbons from basic
gases without the involvement of biomass.

Production Patterns of Oil Fields: Specific production profiles from oil fields
indicate that they are reliant on ongoing deep-sourced inputs, rather than the
depletion of a finite biomass reservoir.
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50. Atmospheric Photochemistry Integration: The necessity to exclusively rely on
biomass as the source is further diminished by the capacity of atmospheric
photochemical reactions to produce complex organic compounds, which can
subsequently be converted to kerogen.

170



CHAPTER 6

The Publication of My Paper

In 2015, after years of research, reflection, and refining my ideas, I finally felt ready to
present my balanced hypothesis to the scientific community. I had worked
diligently to craft a paper that not only outlined my findings but also proposed a
new way of thinking about a particular issue. The hypothesis was unconventional
in many respects, challenging some long-standing assumptions and offering a fresh
perspective. It was a culmination of years of study, and though I knew it might be
met with skepticism, I believed in its potential to spark meaningful discussions.
With a mix of excitement and apprehension, I submitted the paper to a scientific
journal, fully aware of the challenges involved in having a paper accepted for
publication, especially one that did not align with traditional views.

To my surprise, the paper was accepted for publication. This unexpected success felt
like a personal triumph, but also a validation of my work and ideas. The process of
submitting my work to a peer- reviewed journal was daunting, and there were
moments when I questioned whether my unconventional views would ever be
considered seriously. However, the acceptance of my paper signified that the
scientific community was open to new ideas, even if they were not in line with the
mainstream. The fact that my hypothesis was not only reviewed but also accepted
for publication marked a pivotal moment in my academic career. It was not just
about getting a paper published; it was about knowing that my thoughts had the
potential to contribute to the broader conversation in my field.

The publication of my paper became a major milestone in my journey. It
symbolized the recognition of my ideas by a broader audience and opened the door
to new opportunities for collaboration, discussion, and further research. It also
served as a turning point in my ongoing efforts to share my work with the world.
Prior to this, I had been working in relative isolation, unsure of how my ideas
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would be received. However, once the paper was out there, I was able to engage
with other researchers, practitioners, and academics who were intrigued by my
hypothesis. The paper became a reference point for others in the field, and it
sparked new conversations that extended far beyond what I had originally
imagined. This moment of recognition and validation was not just the end of a
chapter; it was the beginning of new possibilities in my professional and academic
life.

In my paper, I included a critical examination of the widely accepted biogenic
theory regarding the origin of hydrocarbons, which has long been viewed as the
predominant explanation for the formation of petroleum and fossil fuels. The
biogenic view posits that the decomposition of organic matter over millions of years
provides the primary source of hydrocarbons. However, I challenged this
assumption by introducing recent findings that suggest abiotic processes in Earth's
atmosphere could also contribute to hydrocarbon formation. My paper explored
how methane polarization mechanisms, along with their role in the creation of more
complex hydrocarbons, might offer an alternative perspective to the traditional
biogenic process. I proposed a new theory where Earth's atmosphere functions as a
"free nature giga-factory," capable of transforming methane and smaller
hydrocarbons through ultraviolet (UV) light catalysis into more complex organic
compounds, presenting a new avenue of thought for hydrocarbon synthesis.

Building on this, I extended the discussion to include the relevance of tholin
production in extraterrestrial environments, such as Titan, as a parallel to the
possible abiotic processes on Earth. Tholins, complex organic mixtures formed from
the interaction of methane and nitrogen under UV light, were highlighted as
compounds with striking similarities to those that could potentially form in Earth's
atmosphere. This evidence from extraterrestrial environments helped strengthen
the argument that abiotic processes could have contributed to the hydrocarbon
endowment of Earth, contrasting with the traditional view that such hydrocarbons
are exclusively biogenic in origin. By examining these complex organic compounds
and their formation in other environments, I was able to emphasize the potential for
non-biological processes in the synthesis of hydrocarbons.

My paper, thus, presented a new perspective on the origins of hydrocarbons,
challenging the limitations of the biogenic model by proposing that abiotic
mechanisms, both on Earth and in extraterrestrial settings, might have played a
significant role. The inclusion of these findings helped open up new possibilities for
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understanding the formation of Earth's hydrocarbon reserves, providing a more
comprehensive view that takes into account both biological and non-biological
processes.

1. What my paper included

Introduction

In my paper, I sought to present a comprehensive analysis of the geochemical,
geological, and mineralogical significance of hydrocarbons in understanding Earth's
processes. I began by acknowledging the prevailing biogenic hypothesis, which claims
that hydrocarbons are primarily formed from the decomposition of buried organic
compounds over millions of years. This widely accepted theory has been fundamental
in shaping how scientists have interpreted the origins of petroleum and fossil fuels.
However, in my introduction, I also aimed to challenge this view by highlighting recent
research that suggests abiotic processes could also play a critical role in the formation of
hydrocarbons. This dual perspective on hydrocarbon genesis —both biogenic and
abiotic—forms the core of my paper, as I explore how complex hydrocarbons, which
are composed mainly of carbon and hydrogen, can be synthesized through both
organic and organic matter from abiotic sources mechanisms.

To lay the groundwork for my argument, I first discussed the important role
hydrocarbons play in geochemistry, mineralogy, and geological investigations. They
are crucial to assessing the biogenic and abiotic processes of hydrocarbon formation,
which in turn aids in petroleum exploration and the identification of source rocks.
Hydrocarbons also provide valuable insights into fluid motion, accumulation
conditions, and fluid-rock interactions, all of which are essential for understanding
the Earth's geology. Referencing Hu et al. (2022), I emphasized how the study of
complex hydrocarbons —along with their carbon-chain architectures — provides key
insights into the reconstruction of Earth's geologic past. This was important in
establishing the context for my exploration of hydrocarbon origins and highlighting
their relevance not only in understanding Earth’s history but also in comparing
similar processes that may occur on other planets and celestial bodies.

My introduction also examined the two primary theories regarding hydrocarbon
formation: the biotic and abiotic models. The biotic theory posits that hydrocarbons
are formed from prehistoric organic matter, such as microbes, algae, and plants,
that have been buried and subjected to heat
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and pressure over millions of years. This process, known as diagenesis and
catagenesis, gradually transforms organic matter into simpler hydrocarbons like
kerogen, and then into liquid and gaseous hydrocarbons. I outlined this theory
thoroughly, drawing on the work of Kutcherov (2013) and Finkel et al. (2023) to
explain how biomarkers like hopanes and steranes serve as evidence of the
biological origin of hydrocarbons. In contrast, the abiotic theory suggests that
hydrocarbons can form through high-temperature and high-pressure reactions of
carbon-containing compounds like methane and carbon dioxide deep within the
Earth's crust and mantle. I referenced studies by McCollom et al. (2013) and You et
al. (2019) to show how abiotic processes, catalyzed by minerals such as pyroxene and
olivine, can lead to the formation of hydrocarbons under extreme geological
conditions. The exploration of these two theories in my paper set the stage for a
deeper investigation into the interplay between biogenic and abiogenic processes in
the formation of hydrocarbons.

Building on this foundation, I introduced the idea of a "free nature giga-factory" in
Earth's atmosphere, where methane and smaller hydrocarbons could be
transformed into more complex compounds through catalysis with ultraviolet (UV)
light. This idea was based on recent studies suggesting that the Earth’s atmosphere
could serve as a dynamic environment where abiotic processes contribute to
hydrocarbon formation, similar to the way tholins are formed on Titan, Saturn’s
moon, through the reaction of methane and nitrogen under UV radiation. This
parallel, drawn from extraterrestrial environments, allowed me to broaden the
scope of my paper, suggesting that abiotic processes might not only explain
hydrocarbon formation on Earth but also in other celestial bodies. The discovery of
tholins on Titan served as a compelling example, which I included in my
introduction to illustrate how similar processes could occur beyond Earth and how
studying them could advance our understanding of organic chemistry in space. To
visualize this concept, I included Figure 5, which depicted the pathway from simple
molecules to complex hydrocarbons under geological and atmospheric conditions.
This figure illustrated how, through both biotic and abiotic processes, hydrocarbons
can evolve from simple molecules into more complex compounds over time. The
figure helped to clarify my argument about the significance of both processes and
provided a visual representation of the complex pathway’s hydrocarbons can take to
form in different environments.
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Figure 6 Abiotic Genesis of Hydrocarbons: Pathway from Simple Molecules to Complex
Hydrocarbons under Geological and Atmospheric Conditions (Bansal S., 2015).

To conclude my introduction, I aimed to provoke critical thought by discussing the
potential limitations of the biogenic model and the relevance of my proposed "Giga
Factory" hypothesis in the context of hydrocarbon formation. While the theory of
abiotic hydrocarbon production in the Earth's atmosphere is still in its infancy and
remains controversial, I argued that it holds promise for future exploration and
could reshape the way we think about the origins of fossil fuels. By incorporating
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research from Nixon et al. (2024) and Nan et al. (2024), I highlighted how new
experimental studies under high-pressure conditions and the study of complex
organic molecules on other planetary bodies challenge the commonly held
perspectives on hydrocarbon origins. This approach not only has implications for
petroleum exploration but also for future studies in extraterrestrial organic
chemistry and geochemistry. By expanding the scope of hydrocarbon formation to
include both biogenic and abiogenic processes, my paper contributes to a more
holistic understanding of how complex hydrocarbons might form on Earth and
beyond, pushing the boundaries of traditional thought in geochemistry and
opening up new avenues for research.

e Harnessing Nature’s Atmospheric Lab: A Vision for Future Energy Recycling

In our pursuit of sustainable energy and efficient climate solutions, we need to
draw inspiration from nature. The Earth's atmosphere functions as a dynamic
reactor, a natural laboratory where basic gases undergo transformation into
complex organic molecules via photochemical processes. This natural process
recycles greenhouse gasses and is essential in the formation of petroleum source
rocks across geological timeframes.

I propose for governmental and industrial investment in technology that replicate
these natural atmospheric processes. By capturing greenhouse gases at their
source—akin to the combustion of fossil fuels, but in reverse—we may create
"atmospheric factories" intended to convert CO, methane, and other greenhouse
gases into valuable energy resources. Such endeavors would provide dual
advantages: mitigating harmful emissions while also generating fresh, renewable
fuels.

This novel methodology would encompass:

e Advanced collect Technologies: Innovating techniques to directly collect
greenhouse gases at the point of emission, including industrial facilities and
power generation units.

e Catalytic Conversion Processes: Allocating resources towards the
development of catalysts that replicate atmospheric photochemical processes,
facilitating the transformation of greenhouse gases into liquid hydrocarbons
or other energy carriers.
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e Integrated Atmospheric Recycling Systems: Initiating pilot projects that
combine gas collection and conversion, so transforming the atmosphere into a
regulated, renewable production facility.

e Interdisciplinary Collaboration: Uniting atmospheric scientists, chemists,
engineers, and policymakers to develop scalable solutions that emulate the
natural recycling processes occurring on our planet.

By replicating the Earth's natural atmospheric laboratory, we may not only mitigate
greenhouse gas emissions but also convert them into a lucrative resource. This
method presents a viable solution for addressing future energy requirements while
alleviating climate change —a forward-thinking strategy that integrates nature and
technology to ensure a sustainable future.

Investigating in Nature’s Atmospheric Laboratories

Imagine the potential to use the processes that transpire organically inside Earth's
atmosphere —a dynamic, natural laboratory where UV light and energetic particles
convert basic greenhouse gases into intricate organic compounds. I advocate for
governmental and industrial investment in the development of technology that
replicate atmospheric processes, so transforming greenhouse gases from a climatic
menace into a sustainable resource.

By sequestering greenhouse gases at their origin —prior to their diffusion into the
atmosphere —we may establish "atmospheric factories" intended to convert these
emissions into valuable energy carriers. This method has a twofold advantage:
reducing detrimental pollutants while concurrently generating renewable fuels. For
instance, sophisticated catalytic conversion devices may be engineered to replicate
photochemical processes, converting CO: and methane into liquid hydrocarbons
and other energy-dense molecules.

These projects will not only alleviate climate change but also assist in fulfilling
future energy requirements. The notion necessitates:

e Advanced Capture Technologies: Mechanisms and methodologies for
sequestering greenhouse gases directly at industrial and power-generation
sites.

e Catalytic Conversion Processes: Investigation of catalysts and reactors that
replicate atmospheric photochemical processes to transform these gases into
valuable fuels.
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e Pilot Projects and Atmospheric Recycling Facilities: Practical demonstrations
that include gas collection and conversion, facilitating the development of
scalable, commercial solutions.

e Interdisciplinary Collaboration: A synergistic initiative including atmospheric
scientists, chemists, engineers, and policymakers to develop and implement
these solutions.

By analyzing Earth's natural atmospheric laboratory, we may convert a significant
environmental concern into a sustainable energy opportunity. This creative strategy
not only corresponds with the natural recycling of organic compounds from rainfall
but also paves the way for a future in which our energy production is as inventive
and self-sustaining as the processes that have influenced our planet over millions of
years.

Extending Nature’s Lessons Beyond Earth

Visualize using the capabilities of Earth's atmospheric photochemistry to tackle
domestic climate issues while simultaneously converting distant planets into viable
habitats. I suggest that companies like as SpaceX, NASA, and ISRO examine our
atmosphere's natural laboratory as a prototype for interplanetary terraforming.

The atmosphere operates as a dynamic factory, converting basic greenhouse gases
into complex organic compounds via photochemical processes. Through the
examination and reproduction of these processes, we may engineer systems to
induce primordial chemistry on planets, moons, and other celestial bodies. These
systems may transform accessible gasses into organic molecules, establishing the
chemical basis essential for life.

This innovative strategy would entail:

e Simulating Natural Photochemistry: Creating reactors and catalytic devices
that replicate Earth's atmospheric processes to produce organic molecules
from basic gases.

e Prebiotic Chemistry on Extraterrestrial Bodies: Utilizing these methodologies
to establish prebiotic circumstances on celestial bodies —environments that
may ultimately sustain microbial life and facilitate the emergence of more
intricate ecosystems.

e Terraforming techniques: Incorporating these processes into comprehensive
terraforming techniques to modify air composition, control surface
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temperatures, and provide circumstances conducive to human and ecological
settlement.

e Interdisciplinary Collaboration: Involving atmospheric scientists, chemists,
astrobiologists, and engineers to create scalable technologies that connect
terrestrial atmospheric chemistry with interplanetary applications.

Imagine Titan and Earth as two planets exhibiting remarkable resemblances —each
has dense atmospheres and expansive seas. Now, contemplate the possibility of
harnessing Titan's capacity and warming it under regulated settings. As Titan's
frigid crust thaws, its solid water may convert into a liquid ocean, fostering
conditions conducive to the fast emergence of life. This emerging life would then
integrate with the pre-existing dense abiotic hydrocarbons generated by Titan's
atmospheric photochemistry, eventually resulting in the formation of productive
sedimentary source rocks throughout geological time.

Over millions of years, when Titan's interior experiences heat and pressure inside
its "oil window," these pre-existing abiotic hydrocarbons may be re-released in a
way similar to events witnessed on Earth. Future residents of Titan may
erroneously ascribe these oil and gas reserves to a fossil fuel origin, similar to how
we now presume that biomass is the primary source of Earth's petroleum. The
biomass on Earth has been integrated into and maintained inside these abiotic
fluids — mummified throughout time —leading us to overstate its significance.

This analogy contests the traditional fossil fuel theory by proposing that although
biomass adds to the total organic content, it is the pre-existing abiotic
hydrocarbons —and their conversion through natural processes—that primarily
drive the formation of petroleum reserves.

2. Objectives

In my paper, I outlined three primary objectives that guided my investigation into
the origins of hydrocarbons. These objectives were carefully formulated to
challenge the existing biogenic theory and to assess the role of abiotic processes in
hydrocarbon formation. The first objective aimed to test the scope of the biogenic
theory, particularly its ability to explain hydrocarbon genesis through the breakdown
of organic matter alone. The second objective focused on assessing the polarity of
methane and hydrocarbon synthesis through abiotic processes, specifically looking
into geochemically driven pathways. The third objective aimed to investigate the
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role of Tholin formation in extraterrestrial environments and its connection to
Earth's fossil fuels, providing evidence that supports the abiotic nature of
hydrocarbons.

3. To Test the Scope of the Biogenic Theory by Studying Its
Ability to Account for Hydrocarbon Genesis Employing Organic
Matter Breakdown Only

The biogenic theory of hydrocarbon formation has long been the prevailing model in
the scientific community. According to this theory, hydrocarbons are formed
through the decomposition of organic matter over millions of years. This process
involves the breakdown of complex organic compounds, such as plant material,
algae, and microorganisms, under high pressure and temperature conditions. Over
time, these materials are buried deep within sedimentary basins, where they
undergo physical and chemical changes that ultimately result in the formation of
hydrocarbons. In my paper, I sought to test the limits of this theory by focusing on
whether the breakdown of organic matter alone can fully account for hydrocarbon

genesis.

I began by exploring the various stages of organic matter transformation, known as
diagenesis and catagenesis. Diagenesis refers to the initial changes that occur to
organic material as it is buried under layers of sediment. During this stage, microbes
and bacteria break down the organic material into simpler compounds. As the
organic material is subjected to increasing pressure and temperature, it undergoes
further transformation, eventually turning into kerogen, a precursor to
hydrocarbons. The next stage, catagenesis, involves the continued breakdown of
kerogen into liquid and gaseous hydrocarbons under extreme heat. I critically
analyzed the capacity of this process to explain the formation of complex
hydrocarbons, such as those found in oil and natural gas deposits. While the
biogenic theory provides a solid framework for understanding the initial stages of
hydrocarbon formation, I questioned whether it could fully explain the wide variety
of hydrocarbons found on Earth, particularly those of high complexity and
molecular structure.

I also discussed the role of biomarkers, such as hopanes and steranes, which are
often used as evidence of the biological origin of hydrocarbons. These biomarkers
are remnants of biological molecules that survive the transformation process and
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are preserved in crude oil. While these biomarkers support the idea that
hydrocarbons have a biological origin, I argued that they do not necessarily prove
the exclusive role of organic matter in hydrocarbon formation. Through this
analysis, I aimed to challenge the assumption that hydrocarbons are solely the
result of organic matter breakdown, paving the way for a more nuanced
understanding of hydrocarbon genesis.

4. To Assess Methane and Hydrocarbon Synthesis Polarity by
Abiotic Processes, and to Report Observations Related to Alternate
Geochemically Driven Pathways

The second objective of my paper sought to investigate the abiotic processes that
contribute to hydrocarbon formation. While the biogenic theory focuses on the
breakdown of organic matter, the abiotic theory suggests that hydrocarbons can also
form through chemical reactions involving simple molecules like methane (CH4)
and carbon dioxide (CO2) under high-pressure and high- temperature conditions.
In this section of my paper, I examined the geochemical mechanisms that drive these
abiotic processes, particularly focusing on methane synthesis and its role in the
formation of complex hydrocarbons.

I explored the idea that methane, a simple hydrocarbon, could be synthesized in
Earth's mantle and deep crust through abiotic processes. Under extreme conditions,
methane could undergo reactions with other minerals, such as pyroxene and
olivine, which act as catalysts. These reactions could produce heavier hydrocarbons,
which could then be transported to the surface through tectonic activity or trapped
in reservoirs. By investigating these processes, I sought to understand the role of
abiotic reactions in the formation of hydrocarbons, particularly those found in
locations where no biological activity is present.

I also examined the polarity of hydrocarbon synthesis, comparing the pathways of
methane and other hydrocarbons formed through abiotic processes. One key aspect
of this investigation was to report observations related to alternate geochemically
driven pathways that could lead to the production of hydrocarbons without the
involvement of biological processes. This included a detailed review of recent
studies that demonstrate the possibility of abiotic hydrocarbon formation in
environments such as the deep mantle and oceanic crust. In doing so, I highlighted
the growing body of evidence that supports the idea that abiotic processes, driven by
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natural chemical reactions, could play a significant role in hydrocarbon synthesis.
This objective was central to my paper’s challenge to the biogenic model and aimed
to broaden the scientific understanding of how hydrocarbons are formed.

5. To Investigate the Role of Tholin Formation in Extraterrestrial
Environments and Its Role in the Fossil Fuels of Earth as Evidence
Supporting the Abiotic Nature of Hydrocarbons

The third objective of my paper sought to explore the role of Tholin formation in
extraterrestrial environments, specifically focusing on the moon Titan, Saturn’s
largest moon. Tholins are complex organic compounds that are formed when
methane and nitrogen react under ultraviolet (UV) radiation. These compounds
have been detected in the atmosphere of Titan and are considered to be key
building blocks for more complex organic molecules. I introduced Tholin formation
as a potential parallel to abiotic processes occurring on Earth, suggesting that
similar mechanisms might contribute to hydrocarbon formation on our planet.

In Titan’s atmosphere, methane and nitrogen are subjected to UV radiation, which
leads to the formation of Tholins through photochemical reactions. These Tholins
bear a striking resemblance to complex hydrocarbons, suggesting that similar
abiotic processes could occur on Earth. I examined the implications of this discovery
for the origins of hydrocarbons on Earth, arguing that the formation of Tholins on
Titan provides strong evidence for the possibility of abiotic hydrocarbon synthesis
in Earth's atmosphere. This was particularly relevant for my argument that
hydrocarbons could be formed in Earth's atmosphere through catalysis by UV light,
independent of biological processes.

By investigating the role of Tholin formation in extraterrestrial environments, I
aimed to provide a broader context for understanding the potential for abiotic
hydrocarbon formation beyond Earth. The discovery of Tholins on Titan not only
opens up the possibility of similar processes occurring on other planets and moons
but also raises the question of whether such processes could have contributed to the
hydrocarbon endowment of Earth. I emphasized the need for further research into
the similarities between the formation of Tholins on Titan and the potential
formation of hydrocarbons on Earth through abiotic mechanisms. This investigation
allowed me to extend the scope of my paper beyond Earth, linking the origins of
hydrocarbons on our planet with the possibility of similar processes occurring in
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extraterrestrial environments. This objective highlighted the broader implications of
my work and underscored the importance of exploring abiotic hydrocarbon
synthesis in both terrestrial and extraterrestrial settings.

First method used in paper

In the paper, the method used to investigate hydrocarbon production via the biotic
theory centers on understanding how hydrocarbons, particularly methane, oil, and
natural gas, are generated from the decomposition and transformation of organic
matter over millions of years. The biotic theory posits that these hydrocarbons
originate from ancient organic materials, such as plant matter, algae, and microbes,
which have been subjected to heat and pressure under the Earth's surface. The paper
outlines that when these organic materials are buried in sedimentary rock layers,
they undergo chemical alterations due to rising temperatures and pressure over
long geological periods. This gradual process of chemical transformation results in
the formation of hydrocarbons. The paper delves into how, under extreme burial
conditions, organic matter undergoes physical and chemical changes that lead to its
breakdown into simpler hydrocarbons. The key stages in this process are diagenesis
and catagenesis, which are essential for converting organic matter into kerogen and
eventually into liquid and gaseous hydrocarbons. The study emphasizes that this
transformation occurs over geological time scales, as organic matter experiences
increasing heat and pressure, which initiates the breakdown of larger biomolecules,
such as lipids, proteins, and carbohydrates.

The paper further elaborates on the biological origin of hydrocarbons by noting the
presence of specific biomarkers —such as steranes and terpenes —in crude oil and
natural gas. These biomarkers are regarded as molecular fossils that provide
compelling evidence for the biogenic origin of hydrocarbons. These molecular
signatures are preserved during the maturation of organic matter, which confirms
that the hydrocarbons found in petroleum and natural gas are products of
biological processes. The study highlights that these biomarkers are not found in
abiotic hydrocarbons, making them a strong indicator that hydrocarbons in certain
geological settings have a biological origin. The paper references the work of Bapat
and Rajamani (2023), which supports the idea that fossil fuels are primarily formed
from organic matter that has undergone thermal maturation in sedimentary basins.
According to their findings, thermal maturation is a crucial step in converting
organic material into hydrocarbon-rich deposits. The paper notes that the diagenesis
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and catagenesis stages play pivotal roles in breaking down organic material into
simpler hydrocarbons, which are then trapped in porous rock formations, forming
significant petroleum and natural gas reserves.

A key aspect of the method outlined in the paper is the discussion of the conditions
required for the biotic theory to be valid. The study describes how the burial of
organic material under successive layers of sediment leads to the accumulation of
organic matter in sedimentary basins, where it is subjected to extreme pressure and
heat. The paper argues that this process is responsible for the formation of vast
quantities of hydrocarbons found in petroleum reservoirs worldwide. The method
focuses on analyzing the environmental conditions necessary for hydrocarbon
formation, which include the right combination of pressure, temperature, and time.
By studying these factors, the paper seeks to explain how the accumulation of
organic material, coupled with geological processes, leads to the formation of
hydrocarbons. The paper also acknowledges that while the biotic theory is widely
supported, it recognizes the possibility of alternative explanations, such as abiotic
processes, which may contribute to hydrocarbon formation in certain geological
contexts.

The paper also brings attention to the fact that the biotic theory, despite its broad
acceptance, is not without its challenges. It notes that some recent findings have
raised questions about the extent to which biotic processes alone can account for the
formation of hydrocarbons. For instance, certain geological settings, such as deep-sea
vents and tectonically active areas with low biological activity, have shown evidence
of hydrocarbon formation in the absence of significant biological matter. The paper
highlights the work of Sanchez-Avila (2021) and Van-Andel and Murphy (2024),
who have documented instances of hydrocarbon formation in areas that do not
align with traditional biotic theory. These findings suggest that abiotic processes
might play a more significant role in hydrocarbon formation than previously
thought. However, the paper asserts that the overwhelming majority of evidence
still points to the biogenic origin of hydrocarbons, especially given the chemical
fingerprints of fossil fuels that suggest they were once part of living organisms.

In summary, the method employed in the paper outlines the biotic theory as the
primary mechanism for hydrocarbon formation, with a strong emphasis on the role
of organic matter breakdown under extreme geological conditions. By exploring the
processes of diagenesis and catagenesis, and examining the presence of biological
biomarkers in hydrocarbons, the paper provides a comprehensive examination of
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how hydrocarbons are generated from ancient organic materials. While
acknowledging the possibility of alternative theories, the paper firmly supports
the view

that hydrocarbons are primarily formed through biogenic processes, making the
biotic theory a central aspect of the paper's discussion. Furthermore, the study
emphasizes the need to understand the geological conditions and time scales
involved in this process to fully comprehend the origin of hydrocarbons found in
petroleum and natural gas reservoirs.

Second method used in paper

The second method used in the paper focuses on investigating the geochemical
processes occurring in Earth's mantle that contribute to the abiotic formation of
hydrocarbons, particularly through the phenomenon of serpentinization.
Serpentinization refers to the chemical reaction between water and ultramafic rocks
that are rich in iron and magnesium. This process takes place under high- pressure
and high-temperature conditions and results in the formation of hydrogen,
methane, and other hydrocarbons. One of the key points emphasized in the paper is
that serpentinization occurs in the absence of any organic matter, supporting the
theory that hydrocarbons can form through purely abiotic processes, independent
of biological inputs.

The paper highlights that several empirical studies have provided strong evidence
for the abiotic formation of hydrocarbons in environments like the Lost City
Hydrothermal Field and deep-sea hydrothermal vents. These environments, which
feature high temperatures and pressures, have shown the production of methane
and other hydrocarbons through serpentinization, without the involvement of
biological materials. The presence of hydrocarbons in such locations, far from any
known biological activity, offers compelling evidence that abiotic processes can
generate hydrocarbons. In addition to the formation of hydrocarbons, the
serpentinization process also produces hydrogen, which is a significant aspect of
understanding the origin of life and energy generation through abiotic means. The
paper references the work of Prenier et al. (2018), which demonstrates the
importance of these geochemical reactions in the production of hydrogen and their
relevance to energy production from abiotic sources.
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Experimental studies conducted in laboratory settings, where high-pressure and
high-temperature conditions were replicated to mimic the Earth's deep mantle, are
also discussed. These experiments have successfully synthesized methane and other
hydrocarbons through the interaction of water and CO2, supporting the
hypothesis that hydrocarbons can form in the mantle under extreme conditions.
The paper suggests that these processes may allow hydrocarbons to migrate
upwards through cracks and fissures in the Earth's crust, potentially leading to the
formation of significant hydrocarbon reserves. This aligns with the theory that deep
Earth environments can serve as a source of abiotic hydrocarbons, further
challenging the traditional view that hydrocarbons are exclusively of biological
origin.

Another important aspect of the paper’s second method is the exploration of
similar abiotic processes in otherworldly environments, such as the moon Titan, one
of Saturn's moons. The paper notes that the discovery of homologous abiotic
processes on Titan raises interesting questions about the universality of
hydrocarbon formation through non-biological means. Titan's atmosphere, rich in
methane and nitrogen, undergoes photochemical reactions powered by UV
radiation from the Sun, leading to the formation of high molecular weight organic
compounds known as tholins. These compounds, which are similar to the
hydrocarbons found on Earth, have been studied in laboratory simulations that
replicate the atmospheric conditions of Titan. The paper references the work of
Nixon et al. (2024), which employed gas chromatography-mass spectrometry (GC-
MS) to analyze the chemical composition of tholins formed wunder these
simulated conditions. The formation of these complex organic compounds on
Titan suggests that abiotic processes responsible for hydrocarbon synthesis may
be common across the solar system, offering further support for the idea that
hydrocarbons can form through non-biological processes in various
extraterrestrial environments.

The paper also suggests that the study of abiotic hydrocarbon formation has
important implications for future resource extraction beyond Earth. If abiotic
processes can generate hydrocarbons in environments such as deep-sea vents and
extraterrestrial bodies like Titan, this could open up new possibilities for energy
production and resource exploitation in these unusual and extreme environments.
The potential for hydrocarbons to form in such settings may lead to new energy
policies and a reevaluation of petroleum exploration techniques, particularly in
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areas where traditional biotic indicators are absent. The paper concludes that
understanding the abiotic mechanisms behind hydrocarbon formation not only
enhances our knowledge of Earth's geochemistry but also provides insights into the
potential for energy generation in other planetary and lunar bodies within the solar
system.

In essence, the second method used in the paper focuses on the role of
serpentinization and other geochemical processes in Earth's mantle, highlighting
the abiotic formation of hydrocarbons. It emphasizes the significance of these
processes in understanding the origin of hydrocarbons, both on Earth and
potentially on other celestial bodies. Through empirical research, laboratory
simulations, and exploration of extraterrestrial environments, the paper provides a
comprehensive examination of how abiotic processes contribute to hydrocarbon
synthesis and how this knowledge may inform future energy generation strategies.

6. Real World Implications of Abiotic Theory

The consequences of the abiotic theory of hydrocarbon generation reach far beyond
scholarly disputes and may have important implications for global energy policy,
environmental stability, and petroleum exploration in the future. If hydrocarbons
are created by abiotic processes deep within the earth's mantle, as this theory
proposes, the concept of limited petroleum reserves might have to be rethought.
This insight might transform the ways that countries think about energy security
and exploration planning. The possibility that oil might be a naturally replenishing
resource by geological means can change the world energy scenario, leading to a
more sustainable and diversified energy future.

The recognition of the abiotic theory of hydrocarbon formation can revolutionize
not only the scientific knowledge of petroleum origin but also change the world
energy scenario, redefine environmental sustainability initiatives, and direct future
exploration strategies. By questioning the theory of fossil fuel, which predicts that
hydrocarbons are a product of organic matter from only ancient times, the abiotic
theory invites the possibility of an entirely new paradigm—one in which
hydrocarbons could be enormously more plentiful, renewable, and accessible than
the world has so far assumed. This chapter examines the far-reaching real-world
applications that the vindication of the abiotic theory could have for energy
security, environmental sustainability, exploration practices, and world economies.
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Impact on Global Energy Policy and Security

The global economy is intricately connected to the availability and stability of

petroleum supplies. The historical belief that petroleum is a limited and

diminishing resource has fueled geopolitical wars, price fluctuations, and economic

instability. Should the abiotic hypothesis be validated, indicating that hydrocarbons
may be perpetually produced by deep-Earth processes, it may significantly
transform energy security policy and the methodologies governments use in

resource management.

The Transition from Scarcity to Abundance:

The fossil fuel hypothesis posits that hydrocarbons are a finite resource
originating from ancient biomass, which engenders concerns over depletion
and reliance on foreign oil supplies.

The abiotic hypothesis asserts that petroleum may be produced deep inside
the Earth by high-pressure, high-temperature processes combining
carbonaceous fluids and gases coming from the mantle.

This insight has the potential to shift the narrative from scarcity to plenty,
alleviating global tensions stemming from competing for limited resources.

The Diversification of Exploration Objectives:

Contemporary exploration endeavors mostly concentrate on sedimentary
basins where organic matter had previously accumulated.

The abiotic hypothesis posits that simple hydrocarbons, including methane
and ethane, are generated in the Earth's mantle by inorganic process. These
gases rise to the surface via volcanic activity, fault systems, and degassing
processes. Upon entering the atmosphere or upper crust, they may experience
photochemical reactions, perhaps aiding in the synthesis of more intricate
hydrocarbons. This comprehension facilitates novel investigative pathways in
deep tectonic regions and crystalline basement formations, which are often
overlooked in biogenic petroleum models.

Economic and Geopolitical Stability:

Countries that now depend significantly on imported oil might diversify their
energy portfolios by investigating their own deep Earth deposits.
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This may reduce reliance on oil-exporting countries, stabilize international oil
prices, and mitigate geopolitical tensions arising from unequal resource
allocation.

Environmental Implications

Balancing energy production and environmental sustainability is one of the
most urgent problems facing the world today. Fossil fuel exploration and use
come at the expense of carbon releases, habitat destruction, and ecologic
imbalances. If hydrocarbons are being constantly created by abiotic processes,
sustainable energy management might be affected immensely.

Reduced Pressure on Fragile Ecosystems:

With the potential to tap into nonconventional reserves created through
abiotic processes, there would be fewer instances of requiring extraction of oil
from sensitive environments, like deep-sea habitats and the Arctic.

Such a transition could reduce environmental damage and safeguard sensitive
ecosystems from disruptive extraction methods.

Potential for Cleaner Energy Technologies:

Knowledge of abiotic hydrocarbon generation could be the gateway to
building technologies that can extract these resources without disrupting
vulnerable ecosystems.

In addition, if hydrocarbons can be extracted from deep in the Earth's mantle,
the methods could be refined to reduce carbon footprints, resulting in greener
energy production.

Shift Towards Renewable Energy Sources:

Although hydrocarbons created abiotically can be replenished, they cannot be
regarded as a substitute for renewable energy sources.

Instead, this new knowledge could serve as a stepping stone toward cleaner
energy technologies, offering the stability and time needed to move away
from fossil fuels without compromising global energy security.
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Transforming Oil Exploration and Production Practices

The existing model of fossil fuels is based on searching sedimentary basins where

organic material has piled up over millions of years. But if hydrocarbons are formed

by abiotic mechanisms, then exploration might be focused on other geological

structures and transcend conventional sedimentary environments.

Exploration in Deep Tectonic Zones:

Abiotic hydrocarbons are thought to be generated deep inside the Earth's
mantle and move up along fractures and tectonic faults.

These tectonic basements and deep crystalline crusts are promising areas that
have remained mostly undeveloped and neglected by standard exploration
efforts in the future.

Utilizing Natural Processes of Geothermal and Volcanic Systems:

Geothermal systems and volcanism could possibly act as passages for abiotic
hydrocarbon flow.

Utilizing such natural forces would allow optimum extraction of
hydrocarbons using the minimum negative impact on the environment with
reference to deep drilling.

Reframing Drilling Technology

Abiotic-driven exploration missions would need to involve breakthrough
technologies that can penetrate ultra-deep rock formations and withstand
harsh temperatures and pressure.

Such breakthroughs would bring about safer, more efficient, and more
sustainable means of extraction.

Economic and Industrial Impact

If hydrocarbons are indeed produced abiotically, the economic impact would be

revolutionary, possibly lengthening the life of the petroleum industry while

enabling the transition to sustainable energy systems to be easier.
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Stabilizing Global Oil Prices:
e The sense of hydrocarbon copiousness would stabilize oil prices by
diminishing speculation as well as anxiety about resource scarcity.
Boosting Energy-Intensive Industries:

e Petroleum-dependent industries, like transportation and manufacturing,
might appreciate a steady supply of hydrocarbons to facilitate long-term
planning and minimized operational risks.

Encouraging Hybrid Energy Investment:

e Assurance that hydrocarbons would be continuously produced may invite
investments in hybrid energy systems combining traditional and alternative
energy sources to provide a balanced energy shift.

Preparing for New Scientific Paradigm

An acceptance of the abiotic theory would require a paradigm change in the way
science addresses energy research and education. Universities, research centers, and
industry players would have to redirect their curricula and approaches to include
the abiotic principles of hydrocarbon formation.

Redirecting Petroleum Geology Curricula:

e Next-generation geologists and petroleum engineers would have to be
educated in organic geochemistry but also in Deep-Earth chemistry and
geophysical modeling.

Collaborative Research Expansion:

e Intersecting geochemistry, geophysics, and planetary science might expedite
discoveries on abiotic hydrocarbon formation and contribute to a better
understanding of Earth's deep processes.

7. Discussion

The autobiography is an engaging account that details a lifetime pursuit of scientific
exploration, intellectual inquisitiveness, and steadfast commitment to revealing the
genuine origins of hydrocarbons. The author's inquiry starts with a pivotal
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classroom insight during a fifth-grade science lecture, when the fossil fuel
hypothesis and the Earth's origin model ignited interest while also presenting
unanswered issues. Over time, this interest transformed into a profound
enthusiasm, prompting the author to question established hypotheses and seek
alternate answers.

The conflict between the biotic and abiotic theories of hydrocarbon creation is a
prominent subject in the tale. The biotic explanation, which ascribes petroleum and
natural gas to the remnants of ancient sea animals exposed to heat and pressure
over millions of years, was broadly endorsed by the scientific community.
Nonetheless, the author's analytical reasoning, along with exposure to varied
literature and participation in scientific discussions, resulted in the recognition of
substantial deficiencies in this hypothesis. Significant inquiries emerged, including
the evident discrepancy between the abundance of organic material and the
extensive reserves of petroleum worldwide, alongside the identification of
hydrocarbons in biologically inactive conditions, such as on Titan, Saturn's moon.

This study is an engaging account that details a lifetime pursuit of scientific
exploration, intellectual inquisitiveness, and steadfast commitment to revealing the
genuine origins of hydrocarbons. The author's inquiry starts with a pivotal
classroom insight during a fifth-grade science lecture, when the fossil fuel
hypothesis and the Earth's origin model ignited interest while also presenting
unanswered issues. Over time, this interest transformed into a profound
enthusiasm, prompting the author to question established hypotheses and seek
alternate answers.

A prominent issue in the autobiography is the scientific dichotomy between
advocates of biotic and abiotic ideas. Both parties have a propensity to uphold their
viewpoints while disregarding contrary data, resulting in an impasse in the pursuit
of a more nuanced comprehension. The author underscores the significance of open
discourse, critical self-reflection, and multidisciplinary cooperation in closing this
gap, promoting a balanced viewpoint that recognizes the contributions of both
paradigms. The autobiography emphasizes the revolutionary influence of the
Internet in democratizing access to scientific information and facilitating worldwide
cooperation. The author engaged with experts, explored alternative hypotheses,
and contributed to existing discussions via online forums, academic platforms, and
international conferences, resulting in the publishing of his findings in scientific
publications and participation in international conferences.
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The study by V. Kutcherov et al. (Kutcherov et al. 2010) offered compelling
experimental evidence for the abiotic deep genesis of hydrocarbons. The research
verified that hydrocarbons may be produced by non-biological processes under
high-pressure, high-temperature conditions that mimic the upper mantle,
regardless of the carbon or hydrogen source. The findings indicated that methane
serves as a precursor in the synthesis of heavier hydrocarbons, and the cooling rate
of produced fluids substantially influences the yield and composition of
hydrocarbons. These discoveries position the abiotic hypothesis of hydrocarbon
creation inside the core of contemporary experimental physics and physical
chemistry, contesting the traditional fossil fuel paradigm and presenting new
opportunities for oil and gas development.

The research (Serovaiskii and Kutcherov 2020) investigated the chemical
conversion of methane under upper mantle thermobaric temperatures to analyze
the development of intricate hydrocarbon systems. The existence of methane in the
Earth's mantle is widely documented, however its capacity to convert into heavier
hydrocarbons at mantle-like temperatures and pressures remains inadequately
comprehended. To bridge this gap, the researchers used a “Toroid”-type Large
Reactive Volume (LRV) apparatus integrated with a gas chromatograph to replicate
upper mantle temperatures (850-1000 K and 2.5 GPa), which equate to a depth of
around 70-80 km under the Earth's surface. The aim was to examine the chemical
progression of methane and its transformation into more complex hydrocarbons.

The experimental results validate that methane may convert into various complex
hydrocarbons (up to C7) under higher mantle thermobaric conditions. This category
of hydrocarbons includes linear, branched, and cyclic forms, in addition to aromatic
hydrocarbons like benzene. The research indicates that the duration of exposure
and cooling significantly affects the kind and volume of hydrocarbons produced,
with extended exposure resulting in the generation of heavier hydrocarbons. These
findings not only support the abiotic hypothesis of hydrocarbon creation but also
provide fresh perspectives on the development and accumulation of complex
hydrocarbons deep below the Earth. The study's results may transform our
comprehension of hydrocarbon origin and affect forthcoming tactics for oil and gas
exploration, emphasizing deeper and previously unexamined areas of the Earth's
crust.

(Kolesnikov et al. 2009) examined the possibility of methane-derived hydrocarbons
forming at higher mantle settings via abiotic processes. The main aim was to
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ascertain whether methane (CH4) and ethane (C:Hs) may undertake chemical
reactions to produce heavier hydrocarbons at the severe pressure-temperature (P-T)
conditions present in the Earth's upper mantle. The scientists used in situ Raman
spectroscopy and laser-heated diamond anvil cells (DACs) to replicate the mantle
environment and examine the chemical interactions of methane and ethane at
pressures above 2 GPa and temperatures between 1,000 K and 1,500 K.

Kolesnikov et al. (2009) demonstrated that hydrocarbons denser than methane may
be abiotically synthesized in the upper mantle under circumstances of elevated
pressure and temperature. The work used in situ Raman spectroscopy and laser-
heated diamond anvil cells to show that methane converts into ethane, propane,
and butane, with the conversion being reversible under analogous circumstances.
The generation of hydrocarbons under diverse redox circumstances and their
stability at pressures reaching 14 GPa indicate that hydrocarbons may move from
the mantle to the Earth's crust, therefore adding to petroleum reserves in
tectonically active areas. These discoveries substantially enhance our understanding
of abiotic hydrocarbon production and provide new opportunities for investigating
deep-Earth hydrocarbon systems.

The characteristics, functions, and metabolic processes of microorganisms residing
in the deep underground environment are subjects of continuous discourse.
Microbial activity is primarily constrained by temperature, and there is scant
knowledge on secondary variables that either restrict or promote this activity, as
well as the depth of livable environments under the surface. The degraders of
chemically inert organic substrates are particularly tricky. Petroleum reservoirs may
be considered natural bioreactors, making them ideal for investigating microbial
metabolism in the deep underground. We analyze a series of oil samples that have
undergone varying degrees of biodegradation. Fatty acids are detected after the
hydrolysis of purified crude oil fractions, confirming the existence of intact
phospholipids and suggesting that indigenous bacteria reside in petroleum reserves
at sediment depths of up to 2,000 meters. A significant alteration in bacterial
community composition transpires after the elimination of n-alkanes, suggesting
that several consortia are accountable for petroleum degradation. Our findings
indicate that more research on petroleum fluids will enhance comprehension of
bacterial metabolism and diversity in the deep underground environment.

(R Sugisaki 1994) explored the existence and source of hydrocarbons in mantle-
derived rocks, including tectonized peridotites from ophiolite sequences and
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peridotite xenoliths inside alkali basalts. The study examined 227 rock samples
from 50 global sites to ascertain if the hydrocarbons are of abiotic (mantle-derived)
or biotic (surface-derived) origin. The research, using comprehensive gas
chromatography-mass spectrometry (GC-MS) analysis, found that mantle-derived
rocks had heavier hydrocarbons (n-alkanes), but igneous rocks produced by
magmatic processes, such as gabbro and granite, do not contain these
hydrocarbons. The hydrocarbons present in mantle rocks, termed '"mantle

hydrocarbons," have similarities to aliphatic discovered in meteorites and

petroleum, offering insights into their genesis.

The research provided substantial evidence that heavier hydrocarbons in mantle-
derived rocks, including peridotite xenoliths and tectonized peridotites, may arise
from many processes, such as abiotic synthesis, alien supply, and subduction
recycling. The occurrence of hydrocarbons at grain boundaries and inside fluid
inclusions, together with their resemblance to aliphatics found in meteorites and
petroleum, substantiates the hypothesis that hydrocarbons may be generated
abiotically via Fischer-Tropsch-type processes in the mantle. While some
hydrocarbons may have been reprocessed from the Earth's surface, the evidence
clearly indicates an abiotic origin of hydrocarbons located deep beneath the Earth.
These results provide significant insights into the development of petroleum-like
systems, indicating that hydrocarbons can endure high-pressure, high-temperature
mantle conditions and may contribute to the production of oil and gas reserves by
migrating to shallower depths.

(Fine, Graber, and Yaron 1997) provided a comprehensive analysis of the abiotic
interactions between petroleum hydrocarbons and soil, emphasizing the processes
of sorption, volatilization, transport, and transformation. The findings indicated
that the retention and transit of hydrocarbons are significantly affected by soil
texture, clay content, moisture levels, and organic matter. Volatilization modifies
the content and viscosity of the remaining hydrocarbon mixture, influencing its
mobility in the soil. The research indicated that vapor phase transit is expedited in
arid soils, while increased moisture content obstructs vapor infiltration and
promotes hydrocarbon retention. These results provide significant insights for
enhancing remediation tactics for hydrocarbon-contaminated soils and underscore
the need of accounting for abiotic elements in comprehending hydrocarbon
behavior in the environment.
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(Gold 1993) presented a persuasive case for the abiotic genesis of methane and
petroleum inside the Earth's crust, contesting the prevalent biogenic hypothesis.
The research investigates the hypothesis that hydrocarbons, such as methane and
crude oil, may have arisen from deep Earth processes instead of degraded
biological material. Gold underscores data from many geological, isotopic, and
Cosmo chemical findings to support the abiotic hypothesis. The research highlights
that hydrocarbons may have originated in the Earth's mantle during its primordial
development, with subsequent outgassing processes facilitating their ascent to the
surface, where they collect in permeable rocks. Furthermore, Gold highlights the
correlation between hydrocarbons and inert gases such as helium, which poses
challenges for the biogenic hypothesis. The research indicates, based on thorough
investigation, that profound processes happening 100 to 300 km under the surface
facilitate the synthesis and upward transit of hydrocarbons, which contribute to the
creation of oil and gas reserves.
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CHAPTER 7

Summary and Conclusion

1. Summary

The autobiography chronicles the author's dramatic evolution from an inquisitive
student fascinated by fossil fuel theory to an autonomous researcher and a critical
advocate for a holistic knowledge of hydrocarbon creation. The tale starts with the
author's early years, during which a school instruction on the fossil fuel idea
elucidated that hydrocarbons derive from ancient sea animals exposed to heat and
pressure over millions of years. Although this theory seemed rational at first, it
prompted the immature mind to doubt the feasibility of such a restricted organic
source producing the extensive reserves of petroleum discovered globally. The
unresolved inquiries sparked an enduring pursuit of scientific truth.

As the author advanced in academia and career, the shortcomings of the fossil fuel
paradigm became more evident. The extensive distribution of petroleum reserves
worldwide, including areas without historical evidence of substantial biological
activity, has cast doubt on the adequacy of the biotic model. Furthermore, the
chemical intricacy of hydrocarbons obtained from oil fields, including a diverse
array of molecular configurations far more complicated than those merely
produced from decomposed organic material, intensified the author's pessimism.

The pivotal moment in the author's intellectual development occurred upon
encountering the abiotic hypothesis of hydrocarbon creation, which posits that
hydrocarbons arise from deep-Earth chemical processes, devoid of biological
influence. Inspired by the seminal research of Dr. Thomas Gold and other
trailblazers in the discipline, the author accepted the hypothesis that hydrocarbons
may be generated under intense heat and pressure conditions inside the Earth’s
mantle. This idea offered a credible rationale for the existence of hydrocarbons in
settings without biological material, exemplified by Saturn’s moon Titan, which has
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lakes of methane and ethane in the absence of life. The abiotic model provided an
explanation for the replenishment of certain oil fields, a phenomenon that
contradicts the limited fossil resource hypothesis.

The author's investigation of the abiotic idea extended beyond scholarly
examination. The author actively engaged with worldwide scientific communities
via the American Association of Petroleum Geologists (AAPG) blog, participating in
conversations and debates that refined his ideas and broadened his knowledge.
These discussions revealed the profound scientific schism between advocates of the
biotic and abiotic hypotheses. Both factions had a propensity to uphold their ideas
while disregarding opposing facts, fostering a politicized atmosphere that impeded
scientific advancement.

During this intellectual endeavor, the author upheld scientific integrity by
embracing a balanced and impartial viewpoint. The author proposed an integrated,
hybrid model that synthesizes the empirically confirmed elements of both theories,
rather than endorsing one theory while dismissing the other. This method
recognizes that hydrocarbons may be generated via several pathways —both biotic

and abiotic —contingent upon geological circumstances and environmental factors.

Furthermore, the autobiography emphasizes the significant influence of the Internet
in democratizing scientific knowledge and promoting worldwide cooperation. The
author used online channels to interact with specialists, get varied opinions, and
participate in the current dialog around hydrocarbon formation. This internet
exposure enhanced the author's insights and established him as a renowned figure
in the scientific community, able to contest popular narratives and promote
alternative viewpoints.

Despite facing opposition and doubt from conventional academics, the author
persisted, exhibiting a steadfast dedication to investigating undiscovered scientific
realms. His path exemplifies the potency of intellectual curiosity, resilience, and an
unwillingness to accept orthodoxy without rigorous scrutiny.

Findings

The author's exploration produced numerous notable discoveries that challenge the
traditional understanding of hydrocarbon creation and support a more intricate,
sophisticated model:
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The biotic theory, which holds that petroleum and natural gas are formed by
the decomposition of ancient organic matter over millions of years, is not
enough to account for the enormous world reserves of hydrocarbons.

Even assuming all the organic material was preserved absolutely and was
transformed into hydrocarbons, the amount of petroleum recovered is much
higher than the yield possible through biotic means alone.

The theory does not explain the occurrence of hydrocarbons in areas where
biological activity has been previously absent or low.

Scientific data indicate that hydrocarbons can be produced abiotically by high-
temperature, high-pressure chemical reactions between carbon-rich fluids and
gases derived from the mantle. This contradicts the conventional fossil fuel
hypothesis, which explains hydrocarbon formation only by the decomposition
of ancient organic material.

Hydrocarbons have been found in crystalline basement rocks and tectonic
deep zones where organic material is either lacking or not enough to account
for the quantity of hydrocarbons present. These findings indicate that abiotic
processes deep within the Earth's mantle could be supplementing the creation
of petroleum.

The presence of methane and advanced hydrocarbons on other bodies like
Saturn's moon Titan and Jupiter's moon Europa, where there is no organic life,
presents strong evidence for abiotic hydrocarbon genesis. Such findings
support the contention that the same processes can take place within the
Earth's mantle as well.

If hydrocarbons can be formed by abiotic processes, the status of petroleum as
a limited resource would shift. This could minimize the reliance of oil-
importing countries on conventional oil-exporting nations, resulting in higher
energy security, economic stability, and lower geopolitical tensions.

Traditional hydrocarbon exploration targets sedimentary basins with high
organic content. But if hydrocarbons are abiotically generated, exploration
might be extended to deep tectonic zones, crystalline basement, and other
nonconventional geological structures that can act as reservoirs for abiotic
hydrocarbons.

Embracing the abiotic model would potentially translate into adopting
greener practices in exploration. By focusing on deep-Earth reservoirs and not
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targeting environmentally sensitive spots like the Arctic or deep waters,
hydrocarbon extraction's ecological footprint could be drastically minimized.

A deeper insight into abiotic hydrocarbon formation may motivate the
innovation of new technologies for maximizing hydrocarbon recovery from
deep-Earth resources. Such technologies may improve energy efficiency,
minimize environmental damage, and decrease the carbon footprint of
conventional fossil fuel production.

Instead of considering the biotic and abiotic models to be mutually
incompatible, a combined model that combines the findings from both
processes can be a better framework for interpreting hydrocarbon generation.
This combined model would consider hydrocarbons formed from biological
degradation as well as deep-Earth geochemical processes.

A hybrid model would require a re-evaluation of time-tested assumptions
regarding source rocks, migration routes, and reservoir behavior. A new
model might be able to provide explanations for messy hydrocarbon
distributions addressable by the fossil fuel theory in isolation.

Abiotic theory-driven exploration would necessitate the creation of
sophisticated drilling technologies that can penetrate deep rock formations,
endure high pressures and temperatures, and reach hydrocarbon reservoirs in
areas that were not previously explored.

The further development of a more integrated concept of hydrocarbon
formation will need to involve interdisciplinary collaboration among
geologists, geochemists, planetary scientists, and geophysicists. Synthesis of
knowledge from these various disciplines will be necessary for the
formulation and improvement of a hybrid model capable of explaining the
intricacies of hydrocarbon genesis.

Scientific advancement flourishes when young scientists are urged to question
traditional models and seek out alternative theories. Through the creation of
an inquiry culture, curiosity, and openness, the future generation of scientists
can keep extending the frontiers of hydrocarbon science and make
revolutionary breakthroughs.
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2. Conclusion

The autobiography delineates an extraordinary intellectual adventure motivated by
an unquenchable pursuit of truth and a rejection of conventional scientific doctrines
without critical examination. It emphasizes the need of fostering a spirit of inquiry
against established beliefs and illustrates the transformational potential of scientific
investigation in redefining our comprehension of natural processes. The author's
experiences demonstrate that genuine scientific advancement is attained not by
strict conformity to existing paradigms, but by the readiness to question
assumptions, accept ambiguity, and investigate new alternatives.

The investigation of biotic and abiotic theories of hydrocarbon creation underscores
that scientific perspectives are not fixed but may be refined and evolved based on
fresh findings. The author promotes a hybrid approach that synthesizes ideas from
both hypotheses, calling for a more sophisticated understanding of hydrocarbon
origin that considers the intricacies seen in nature.

I am reminded that the desire to question, investigate, and embrace the unknown is
frequently the driving force behind scientific advancement. This is something that I
am reminded of when I think on the extraordinary path that has led me to dispute
the conventional fossil fuel hypothesis and examine the abiotic theory of
hydrocarbon creation. When I was in the fifth grade, I was asked a question that
was both straightforward and profound. This inquiry led to the beginning of my
lifetime journey, which eventually turned into a dogged search for answers that led
me to delve deeply into the fields of geology, chemistry, and planetary science.
After doing extensive research, conducting critical analysis, and engaging with the
scientific community all around the world for a number of years, I have come to the
realization that the origins of hydrocarbons are far more complicated than those
that were previously recognized.

Blend of atmospheric photochemistry and organic matter from biological sources is
a main raw material of global petroleum reserves and only possible model to
reconcile all valid scientific evidences of both sides.

There are consequences that transcend beyond the realm of academic study, and
they have the ability to reshape global energy policy, exploration methods, and
environmental practices. Validating the abiotic hypothesis would have these
repercussions. If it is shown that hydrocarbons can be produced without the
presence of living organisms, then the notion that petroleum is a resource that is
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limited and fast decreasing will need to be reconsidered. By lowering dependency
on conventional oil-producing countries, minimizing geopolitical conflicts over
finite resources, and stabilizing global oil prices by introducing the option of
continuous hydrocarbon creation, such a paradigm shift has the potential to effect a
transformation in the global energy landscape. It would be beneficial for nations
who are now dependent on imported petroleum to investigate their own deep-earth
deposits, since this would improve their national energy security and promote
economic stability.

In addition, the adoption of the abiotic hypothesis has the potential to broaden the
scope of exploration opportunities beyond sedimentary basins. These targets might
include deep tectonic zones, crystalline basements, and other unconventional
geological features that have the potential to yield abiotic hydrocarbons. The oil and
gas sector may undergo a transformation if the scope of exploration were expanded
to include places that had been neglected in the past. This would result in the
discovery of large reserves that have not been exploited, which would open up new
prospects for exploration and production.

Scientific discovery is not a terminus but a continuous journey —a journey fueled by
curiosity, persistence, and a steadfast determination to pursue the truth. Looking
toward the future, I am heartened and hopeful that the future generation of
scientists will carry on this pursuit of knowledge, defying traditional paradigms
and venturing new frontiers of hydrocarbon science. I think that breakthroughs of
the future will come from embracing uncertainty, honest conversation, and open-
minded approaches to scientific investigation.

To young scientists starting out on their own intellectual paths, I issue a challenge:
challenge assumptions, resist the status quo, and seek out alternative explanations
with bold curiosity. The search for truth takes courage to go where no one has gone
before in the realm of defined knowledge, and by this sense of inquiry,
revolutionary breakthroughs are discovered. Platforms for global discussion and
collaboration across disciplines need to be developed to continue feeding the global
search for knowledge.

Though the abiotic model is a convincing alternative to the fossil fuel paradigm, I
am convinced that hydrocarbon research in the future will be a synthesis of ideas
from both biotic and abiotic processes. The concept that hydrocarbons can form
through a mixture of biological degradation and deep-Earth geochemical
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interactions provides a more sophisticated and integrated view of hydrocarbon
genesis. A hybrid approach would break the pattern of binary thinking that has
long characterized the debate over petroleum origins, recognizing the potential for
hydrocarbons to form by more than one mechanism.

This hybrid strategy would necessitate a return to classical assumptions regarding
source rocks, migration pathways for hydrocarbons, and reservoir dynamics,
opening the door to more advanced models that reflect the nuances of hydrocarbon
genesis. Interdisciplinary collaboration bridging the divide between rival theories
will be critical to refining this hybrid model and improving our comprehension of
the processes that control hydrocarbon formation.

Furthermore, the tale underscores the obstacles encountered by those who
challenge prevailing scientific paradigms, including opposition, skepticism, and the
struggle for acknowledgment of nonconformist concepts. Notwithstanding these
challenges, the author's tenacity, fortitude, and dedication to the acquisition of
information finally resulted in significant contributions to the scientific dialogue.

As I bring this account to an end, I am reminded that the pursuit of truth is a
process that defies individual ingenuity —it is a universal process that needs the
synthesis of varied minds and the synthesis of different points of view. My effort is
but one step in this greater path, and I trust that generations to come will
consolidate these findings, expanding the frontiers of knowledge and discovering
new planes of insight.

The solutions we are looking for might not be found in deciding between biotic and
abiotic models but in understanding the complex interplay between the two. By
encouraging a culture of open investigation, critical thinking, and collective
exploration, we can create the conditions for a brighter and more sustainable
future —one where the secrets of hydrocarbon origins are finally solved and where
science continues to light the way forward for generations to come.

In summary, the autobiography provides a personal narrative of intellectual
development and scientific exploration, while also serving as a significant addition
to the discourse on the beginnings of hydrocarbons. It inspires future scholars to
maintain curiosity, challenge established ideas, and stay receptive to the notion that
truth may exist outside traditional explanations. The pursuit of comprehending the
enigmas of Earth's resources persists through tenacity, critical inquiry, and
collaboration —a journey as gratifying as the solutions it aims to reveal.
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Future Directions for Research and Exploration

There are several questions that still need to be answered, and I see the day when
future research techniques and technologies will advance us closer to the actual
origins of hydrocarbons. The search for the real source of hydrocarbons is not yet
over, and I think that the solutions are in the hands of the next generation. What I
have learned is that science lives on the bravery to pose difficult questions, to
question authority, and to accept the unknown.

Laboratory Replication of Abiotic Hydrocarbon Formation:
e Simulated high-temperature, high-pressure experiments modeling the Earth's
mantle conditions are essential for testing the abiotic hypothesis.
Searching for Hydrocarbon Development on Other Cosmic Bodies:

e Research into whether hydrocarbons exist on celestial bodies like Titan and
Enceladus has the potential to shed important insights into abiotic processes
that would reflect those going on deep on Earth.

A Challenge to Future Scientists:

e [ invite aspiring researchers to embark on their own intellectual journeys,
exploring the mysteries of Earth’s deep processes with open minds and
fearless curiosity.

A Commitment to Truth and Discovery:

e Let this work serve as a reminder that the pursuit of knowledge is not about

defending entrenched ideas but about seeking the truth, wherever it may lead.
A Vision for a Collaborative Future:

e [ can picture a future in which scientific pursuit ignores borders, disciplines,
and paradigms, creating a world in which ideas are able to germinate and
knowledge can be disseminated for the common good.

Fostering Critical Examination of Both Models:
e Researchers need to be open to questioning their own models and to

recognizing holes in their own theories.
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Building Platforms for Mutual Debate:

e Platforms such as forums, conferences, and international forums that foster
mutual debate and exchange of knowledge can hurry the integration of rival
ideas.

To further validate the abiotic theory and enhance hybrid models, future research
should focus on:

e Reproducing Replicating the abiotic synthesis of simple hydrocarbons (e.g.,
methane and ethane) under controlled laboratory settings that emulate the
high-pressure and high-temperature conditions of the Earth's upper mantle.

e Identifying and measuring Deep-Earth degassing and fault-driven migration
paths for mantle-derived hydrocarbons utilizing modern geophysical and
geochemical methodologies.

e Examining the existence and development of hydrocarbons on extra-terrestrial
worlds (e.g.,, Mars, Titan, and Enceladus), which may provide comparable
analogs to substantiate the natural, abiotic synthesis of hydrocarbons beyond
Earth.
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