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Prehistory of the Far Side: Unearthing the Secrets Beyond the Moon’s Hidden
Face

prehistory of the far side is a fascinating chapter in our understanding of
the Moon and, by extension, the early solar system. For centuries, the far
side of the Moon remained a mystery, hidden from direct observation due to
tidal locking—a phenomenon that causes the Moon to show only one face to
Earth. However, beyond this veil lies a landscape rich with clues about the
Moon’s formation, evolution, and the cosmic events that shaped it. Delving
into the prehistory of the far side not only reveals the Moon’s own story but
also offers insights into planetary science, impact cratering, and the
geological dynamism of celestial bodies.

Understanding the Far Side: Why It Remained
Hidden

The Moon’s far side, often mistakenly called the “dark side,” is perpetually
turned away from Earth. This phenomenon occurs because the Moon is tidally
locked to our planet, rotating on its axis at the same rate it orbits Earth.
As a result, only about 59% of the Moon’s surface is visible from Earth over
time, leaving the remaining 41%—the far side—largely unexplored until the
advent of space exploration.

This invisible hemisphere has a very different terrain compared to the side
facing us. While the near side boasts large basaltic plains known as maria,
the far side is dominated by rugged highlands and a thicker crust, which has
intrigued scientists aiming to piece together the Moon’s early history. The
prehistory of the far side is therefore critical for understanding the Moon’s
geological dichotomy and the processes that shaped it.

Geological Features and Their Significance in
the Prehistory of the Far Side

One of the most striking characteristics of the far side is its rugged,
cratered landscape. Unlike the near side, which has relatively smooth maria
formed by ancient volcanic activity, the far side is mostly covered in
highlands with a heavily cratered surface. This difference suggests a complex
prehistory involving variations in crust thickness, impact history, and
volcanic processes.



The Thick Crust Hypothesis

Scientific studies indicate that the crust on the far side is significantly
thicker—up to 50 kilometers thicker—than that on the near side. This crustal
asymmetry is a crucial clue in the prehistory of the far side. The thicker
crust likely prevented magma from rising to the surface, explaining the
scarcity of maria. This raises questions about the Moon’s internal dynamics
during its early formation.

Impact Cratering: A Window into the Moon’s Early
Environment

The far side’s surface is densely packed with impact craters of various
sizes, some dating back billions of years. These craters are not just scars;
they serve as a chronological record of the intense bombardment that shaped
the early solar system. By studying crater distribution and degradation,
scientists can reconstruct the timeline of meteorite impacts and the Moon’s
geological activity.

Theories on the Formation and Evolution of the
Far Side

Understanding the prehistory of the far side requires exploring the leading
theories about the Moon’s origin and the events that led to its current
state.

The Giant Impact Hypothesis and Its Implications

The prevailing theory on the Moon’s origin—the Giant Impact
Hypothesis—suggests that a Mars-sized body collided with the early Earth,
ejecting material that eventually coalesced into the Moon. This cataclysmic
event would have resulted in a molten lunar surface, setting the stage for
differentiation into the near and far sides.

The prehistory of the far side, in this context, involves how the Moon cooled
and solidified unevenly, leading to the observed crustal thickness asymmetry.
Some models propose that tidal heating from Earth’s gravity influenced this
uneven cooling, creating conditions that favored volcanic activity on the
near side but suppressed it on the far side.



Magnetic Anomalies and Ancient Lunar Dynamo

Another intriguing aspect of the far side’s prehistory is the presence of
localized magnetic anomalies. These magnetic “swirls” suggest that the Moon
once had a global magnetic field generated by an internal dynamo, possibly
during the first billion years of its history. Understanding when and why
this dynamo ceased is vital to reconstructing the Moon’s thermal and
geological evolution.

Exploration Milestones That Shed Light on the
Far Side’s Prehistory

For a long time, our knowledge of the far side was purely speculative.
However, a series of space missions have gradually unveiled its mysteries.

The Soviet Luna 3 Mission

In 1959, the Soviet Luna 3 spacecraft provided humanity’s first glimpse of
the far side by transmitting the first images back to Earth. These
photographs revealed a rugged landscape with far fewer maria than the near
side, sparking new questions about lunar geology.

Apollo Missions and Sample Return

While Apollo astronauts landed exclusively on the near side, the missions’
orbital photography and remote sensing instruments collected valuable data on
the far side’s topography and composition. The samples returned from the near
side allowed scientists to draw contrasts with the far side’s inferred
geology.

Recent Lunar Reconnaissance Orbiter (LRO)
Discoveries

NASA’s LRO, launched in 2009, has provided high-resolution maps of the far
side, enhancing our understanding of its topographical and mineralogical
features. These data have been instrumental in refining models of the Moon’s
early geological activity and crustal development.



Why the Prehistory of the Far Side Matters
Today

Studying the prehistory of the far side is not just about satisfying
curiosity—it has practical and scientific significance.

Insights into Planetary Formation

The Moon serves as a natural laboratory for understanding planetary formation
and differentiation. By examining the far side’s crust and impact record,
scientists gain clues about the processes that shaped not only the Moon but
also Earth and other terrestrial planets.

Implications for Future Exploration

The far side is an ideal location for radio astronomy because it is shielded
from Earth’s electromagnetic interference. Missions like China’s Chang’e 4,
which successfully landed on the far side in 2019, pave the way for further
exploration, including potential bases and observatories. Understanding the
region’s prehistory helps in planning these endeavors safely and effectively.

Resource Potential

The far side’s geological diversity may harbor resources such as rare
minerals and possibly water ice in permanently shadowed craters. Knowledge of
its prehistory guides where to look for these valuable materials.

Challenges in Unraveling the Far Side’s Past

Despite advances, many aspects of the far side’s prehistory remain elusive.

Limited Sample Availability: Without direct samples from the far side,
interpretations rely heavily on remote sensing and comparative analysis.

Complex Crustal Structure: The thick, uneven crust complicates seismic
studies and the understanding of subsurface composition.

Dynamic History: Impact events, volcanic activity, and thermal evolution
overlap in time, making it challenging to isolate individual processes.



Ongoing and future missions aim to overcome these obstacles, promising a more
detailed narrative of the far side’s early days.

Exploring the prehistory of the far side invites us to look beyond the
familiar and consider the hidden forces that shaped our closest celestial
neighbor. Each crater, ridge, and magnetic anomaly tells part of a story
billions of years in the making—a story that continues to unfold as
humanity’s reach extends into the cosmos.

Frequently Asked Questions

What is meant by the 'prehistory of the far side' of
the Moon?
The 'prehistory of the far side' of the Moon refers to the geological and
evolutionary history of the Moon's far side before recorded human
observations, including its formation, early impacts, and surface
development.

Why is the far side of the Moon different from the
near side in terms of prehistory?
The far side of the Moon has a thicker crust and fewer large maria compared
to the near side, likely due to differences in volcanic activity and impact
history during its early formation, reflecting distinct geological processes
in its prehistory.

How have scientists studied the prehistory of the
Moon's far side?
Scientists use data from lunar orbiters, such as NASA's Lunar Reconnaissance
Orbiter and China's Chang'e missions, along with lunar samples and remote
sensing to study the far side's composition, surface features, and geological
history.

What major impact events shaped the prehistory of
the Moon's far side?
The far side was heavily shaped by large impact basins like the South
Pole–Aitken Basin, one of the largest and oldest impact structures in the
solar system, which significantly influenced its geological evolution.

How old is the surface of the Moon's far side?
The surface of the Moon's far side is estimated to be about 4 billion years
old, preserving ancient crust and impact records from the Moon's early



history.

What role did volcanic activity play in the
prehistory of the far side of the Moon?
Volcanic activity was less prevalent on the far side compared to the near
side, resulting in fewer maria and more heavily cratered highlands,
indicating a different thermal and geological evolution in its prehistory.

How does the thickness of the lunar crust on the far
side affect its prehistory?
The far side's thicker crust likely inhibited large-scale volcanic
resurfacing, preserving older geological features and providing insights into
the Moon's early crust formation and thermal history.

What discoveries have China's Chang'e missions made
about the Moon's far side prehistory?
China's Chang'e missions, especially Chang'e 4, have provided detailed images
and soil analyses of the far side, revealing its unique geology, impact
history, and compositional differences that help reconstruct its prehistory.

Why is the South Pole–Aitken Basin important for
understanding the Moon's far side prehistory?
The South Pole–Aitken Basin is a massive impact crater that exposes deep
lunar crust and mantle materials, offering valuable clues about the Moon's
internal structure and the early impact environment of the far side.

How does studying the prehistory of the Moon's far
side help us understand the early solar system?
Studying the far side's prehistory reveals information about early impact
rates, crust formation, and volcanic activity, which in turn helps scientists
understand the conditions and processes that shaped not only the Moon but
also other terrestrial bodies in the early solar system.

Additional Resources
Prehistory of the Far Side: Unveiling the Hidden History of the Moon’s Dark
Hemisphere

prehistory of the far side of the Moon has intrigued scientists and space
enthusiasts alike since the advent of lunar exploration. Unlike the near
side, which constantly faces Earth and has been extensively studied through



telescopes and manned missions, the far side remained an enigmatic landscape
until the mid-20th century. Understanding the prehistory of this elusive
hemisphere provides key insights into the Moon’s geological evolution, impact
history, and even the broader processes that shaped the early Solar System.

The Enigmatic Nature of the Moon’s Far Side

The Moon is tidally locked to Earth, meaning one hemisphere always faces our
planet while the other remains hidden from direct view. This far side, often
mistakenly called the “dark side,” is not perpetually dark but receives
sunlight opposite to the near side. The prehistory of the far side includes
billions of years of geological processes that have left a contrasting
imprint compared to the near side.

Geological Differences Between Near and Far Sides

One of the most striking features of the far side is the stark difference in
terrain compared to the near side. While the near side boasts vast
maria—large, basaltic plains formed by ancient volcanic eruptions—the far
side is dominated by heavily cratered highlands with relatively few maria.
This geological dichotomy has been a subject of extensive scientific inquiry.

Several hypotheses attempt to explain this asymmetry. One theory suggests
that the thicker crust on the far side inhibited volcanic activity, resulting
in fewer basaltic plains. Data from the Lunar Reconnaissance Orbiter and
previous missions like Apollo and Luna have confirmed that the far side’s
crust is on average 15–20 kilometers thicker than the near side’s. This
difference likely influenced the Moon’s thermal evolution and volcanic
history.

Impact History and Crater Distribution

The prehistory of the far side is also characterized by an intense
bombardment from asteroids and comets during the Late Heavy Bombardment
period, approximately 4 billion years ago. The far side’s surface preserves
many more ancient craters than the near side, providing a valuable record of
early Solar System dynamics.

Notably, the South Pole–Aitken Basin, one of the largest and oldest impact
basins in the Solar System, resides on the far side. Measuring roughly 2,500
kilometers in diameter and 13 kilometers deep, this basin offers clues about
high-energy impact events and subsequent geological activity. Studying its
composition has helped understand the Moon’s mantle and crustal structure,
shedding light on internal differentiation and volcanic processes.



Scientific Exploration and Technological
Advances

The prehistory of the far side remained largely speculative until the Soviet
Luna 3 spacecraft first imaged it in 1959. This milestone marked the
beginning of direct observation, revealing a rugged terrain unlike the
familiar near side. Subsequent missions, including NASA’s Lunar
Reconnaissance Orbiter (LRO) and China’s Chang’e 4, have dramatically
expanded knowledge of the far side’s geology.

Imaging and Remote Sensing

Luna 3’s pioneering photographs provided the first glimpse of the far side’s
cratered surface but were limited by resolution and coverage. Modern missions
equipped with advanced cameras and spectrometers have since produced detailed
topographic maps, mineralogical analyses, and gravitational field data.

The LRO, launched in 2009, used laser altimetry and high-resolution imaging
to map the entire lunar surface, revealing subtle variations in crustal
thickness and identifying previously unknown geological features. These
datasets are crucial for reconstructing the Moon’s geological timeline and
understanding the processes that shaped the far side.

Chang’e 4 and In-Situ Investigations

China’s Chang’e 4 mission, landing on the far side in 2019, represented a
significant leap forward by conducting the first-ever soft landing and
surface exploration on the Moon’s hidden hemisphere. Its rover, Yutu-2, has
analyzed regolith composition, measured radiation levels, and provided real-
time data about the far side environment.

These in-situ studies complement orbital observations and allow scientists to
test theories about the far side’s volcanic inactivity and crustal
composition. The mission’s findings support the hypothesis that the thicker
crust and lower heat flow inhibited extensive maria formation, contributing
to the far side’s rugged landscape.

Prehistory of the Far Side in the Context of
Lunar Formation Theories

Understanding the prehistory of the far side feeds directly into broader
questions about the Moon’s origin. The Giant Impact Hypothesis, the
prevailing theory, posits that the Moon formed from debris after a Mars-sized



body collided with the early Earth. The asymmetrical nature of the lunar
crust may be a direct consequence of this cataclysmic event and subsequent
cooling processes.

Thermal Evolution and Mantle Dynamics

The far side’s thicker crust has implications for the Moon’s thermal gradient
and mantle convection patterns. Scientists propose that the near side’s
thinner crust and higher heat flow promoted mantle upwelling, facilitating
volcanic activity and maria formation. Conversely, the far side’s insulation
limited such processes, preserving an ancient surface marked by impact
craters.

This thermal asymmetry also affects the Moon’s magnetic history. Data from
lunar samples and orbiters indicate that the Moon once had a magnetic field
generated by a dynamo effect, which may have been influenced by internal heat
variations between the two hemispheres.

Comparative Planetology: Lessons from the Far Side’s
Prehistory

Studying the far side’s prehistory not only enhances lunar science but also
informs understanding of other celestial bodies. The importance of crustal
thickness, impact history, and thermal evolution plays a role in shaping
planets and moons across the Solar System.

For instance, Mercury and Mars show hemispheric dichotomies in crustal
features and volcanic activity, suggesting that similar processes may operate
elsewhere. The far side’s well-preserved impact record serves as a natural
laboratory for examining bombardment rates and surface evolution,
contributing to models of planetary geology.

Future Prospects and Scientific Potential

The prehistory of the far side remains an active area of research with
significant potential for future discoveries. Planned missions aim to deploy
more sophisticated instruments, including seismometers, drilling devices, and
sample-return capabilities, to unlock deeper secrets.

Advantages of Far Side Exploration

The far side offers unique scientific advantages, such as a radio-quiet
environment shielded from Earth’s electromagnetic interference. This makes it



an ideal location for establishing radio telescopes to study cosmic phenomena
and the early universe. Understanding the geological context enhances site
selection for such installations.

Challenges and Considerations

Exploration of the far side involves logistical complexities, particularly
communication challenges due to the lack of direct line-of-sight with Earth.
Relay satellites like China’s Queqiao have addressed this issue, enabling
continuous data transmission.

Moreover, the rugged terrain and extreme temperature variations necessitate
robust engineering solutions for landers and rovers. These factors must be
balanced against scientific objectives to optimize mission design.

The unfolding narrative of the prehistory of the far side stands at the
intersection of geology, planetary science, and space exploration technology.
As humanity ventures deeper into the Moon’s hidden hemisphere, each discovery
adds layers of understanding to our celestial companion’s complex past and
its place in the cosmic landscape.
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