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Planetary science is a fascinating field that unravels the mysteries of
planets, moons, asteroids, and other celestial bodies within our solar system
and beyond. When we approach this discipline from the geological perspective,
we dive into the study of the physical structure, composition, and processes
that shape these planetary bodies. Understanding planetary geology allows
scientists to draw parallels between Earth and other worlds, uncovering the
dynamic history etched in rocks, landscapes, and surface features. In this
article, we explore an introduction to planetary science the geological
perspective, shedding light on how geology plays a pivotal role in
deciphering the stories of planets.

The Essence of Planetary Science from a
Geological Viewpoint

Planetary science broadly covers the study of planets and their systems, but
the geological perspective zooms in on the solid components—the crust,
mantle, core, and surface features. This branch is often called planetary
geology or astrogeology. It examines how geological processes such as
volcanism, tectonics, erosion, and impact cratering operate beyond Earth. By
comparing terrestrial geology with extraterrestrial environments, scientists
can better understand planetary formation, evolution, and potential
habitability.

Why Geology Matters in Planetary Science

When we think of space exploration, images of rovers, telescopes, and
spacecraft come to mind. However, the data these tools collect often require
geological interpretation to make sense. Geology provides the framework to
analyze surface compositions, stratigraphy, and morphological features of
planets and moons. For example, the study of Martian rocks by rovers like
Curiosity and Perseverance has revealed past water activity, helping to
answer questions about Mars’s potential to harbor life.

Moreover, geological studies help identify resources for future space
missions, such as water ice deposits or mineral-rich areas. This is crucial
for long-term human exploration and settlement beyond Earth.



Key Geological Processes Shaping Planetary
Bodies

Understanding planetary surfaces requires a grasp of the fundamental
geological processes that operate in different environments. Although Earth’s
geology is complex, other planets present unique variations that can both
align with and diverge from terrestrial analogs.

Volcanism and Planetary Interiors

Volcanic activity is a major force sculpting planetary surfaces. From the
massive shield volcanoes on Mars, like Olympus Mons—the tallest volcano in
the solar system—to the cryovolcanoes on icy moons such as Enceladus,
volcanism reveals the internal heat and composition of a planet or moon.
Studying these volcanic features provides insights into a body's thermal
evolution, mantle dynamics, and potential energy sources.

Tectonics Beyond Earth

Plate tectonics, a defining feature of Earth’s geology, is not universally
present on other planets. However, tectonic-like processes occur on bodies
like Venus and Europa. Understanding these movements helps scientists assess
the planet’s geological activity and its ability to recycle materials, which
can influence atmosphere and climate over geological timescales.

Impact Cratering: The Cosmic Sculptor

Impact craters are abundant across the solar system and serve as a geological
record of asteroid and comet collisions. The size, distribution, and
degradation of craters help estimate the relative ages of surfaces and the
history of bombardment. For instance, the heavily cratered highlands of the
Moon contrast with the younger, smoother maria, telling a tale of ancient
impacts and volcanic resurfacing.

Tools and Techniques in Planetary Geology

Advances in technology have revolutionized planetary geological studies.
Remote sensing, rover missions, and sample analysis provide multiple avenues
to explore planetary surfaces.



Remote Sensing and Spectroscopy

Orbital spacecraft equipped with spectrometers and cameras map planetary
surfaces in high detail. By analyzing reflected light across various
wavelengths, scientists identify minerals, ice deposits, and surface
compositions without direct contact. This technique has been pivotal in
detecting water ice on the Moon and Mars.

Robotic Exploration and In Situ Analysis

Rovers and landers act as geologists on the ground, conducting experiments
and taking samples. Instruments such as X-ray diffraction devices analyze
rock composition, while drills and scoops gather subsurface material. These
direct observations are essential for confirming hypotheses generated from
remote sensing data.

Sample Return Missions and Laboratory Studies

Bringing extraterrestrial samples back to Earth allows for detailed
laboratory analysis using sophisticated instruments unavailable on
spacecraft. The Apollo missions’ lunar samples have provided decades of
geological insights, and upcoming missions aim to return samples from
asteroids and Mars.

Planetary Geology and the Search for Life

One of the most compelling reasons to study planetary geology is its role in
the search for extraterrestrial life. Geological features reveal past
environments where life might have existed.

Habitability Indicators in Geological Records

The presence of sedimentary rocks, minerals formed in water, and chemical
signatures hint at habitable conditions. For example, the discovery of
ancient riverbeds and lakebeds on Mars suggests that the planet once had a
wetter, potentially life-supporting climate.

Astrobiology and Geological Context

Astrobiology depends heavily on understanding geological processes to



identify biosignatures—geological or chemical markers indicative of life.
Planetary geology guides where to look for such signs, whether in subsurface
ice on Europa or hydrothermal vents on Enceladus.

Challenges and Future Directions in Planetary
Geological Studies

Despite incredible progress, planetary geology faces challenges such as
limited data, harsh environments, and the complexity of interpreting remote
observations.

Overcoming Data Limitations

Many planetary bodies remain unexplored or poorly mapped. Future missions aim
to fill these gaps, employing more advanced instruments to collect high-
resolution data.

Integrating Multidisciplinary Approaches

Combining geology with atmospheric science, geophysics, and chemistry
enhances our understanding of planetary systems. Interdisciplinary research
is key to unraveling complex planetary histories.

Preparing for Human Exploration

As plans for manned missions to the Moon, Mars, and beyond progress,
geological knowledge will be crucial for site selection, resource
utilization, and ensuring astronaut safety.

Exploring planetary science from the geological perspective opens up a window
into the dynamic processes that shape worlds beyond our own. Whether it’s
interpreting the layered rocks of Mars or studying icy tectonics on distant
moons, this field continuously expands our understanding of the cosmos and
our place within it.

Frequently Asked Questions

What is planetary science from a geological



perspective?
Planetary science from a geological perspective is the study of the
formation, structure, composition, and processes of planets and their moons,
focusing on geological features such as rocks, minerals, surface processes,
and internal dynamics.

How does planetary geology differ from Earth
geology?
Planetary geology extends the principles of Earth geology to other celestial
bodies, considering different environmental conditions like gravity,
atmosphere, and temperature, which affect geological processes differently
than on Earth.

What are the main tools used in planetary geological
studies?
Main tools include remote sensing via spacecraft and satellites,
spectroscopy, rover-based instruments, sample analysis, and computer modeling
to study planetary surfaces and interiors.

Why is studying impact craters important in
planetary science?
Impact craters provide insights into the geological history, surface age, and
impact processes of planetary bodies, helping scientists understand the
frequency of collisions and surface evolution.

What role do volcanic processes play in planetary
geology?
Volcanic processes shape planetary surfaces by creating landforms, releasing
gases that can form atmospheres, and influencing thermal and chemical
evolution of planetary interiors.

How does planetary differentiation affect geological
structures?
Planetary differentiation causes separation of a planet into layers like
core, mantle, and crust, influencing tectonics, magnetic fields, and surface
geology.

What geological evidence supports the presence of



water on Mars?
Features such as dried riverbeds, sedimentary rock layers, minerals that form
in water, and polar ice caps indicate past or present water activity on Mars.

How can studying meteorites enhance our
understanding of planetary geology?
Meteorites are fragments of other planetary bodies that provide direct
samples of their composition, age, and thermal history, offering clues about
planetary formation and differentiation.

Additional Resources
Introduction to Planetary Science: The Geological Perspective

Introduction to planetary science the geological perspective opens a window
into understanding the complex processes and characteristics that shape the
bodies within our solar system and beyond. While planetary science is
inherently multidisciplinary—encompassing astronomy, physics, chemistry, and
biology—the geological perspective offers unique insights into the formation,
evolution, and current state of planets, moons, asteroids, and comets through
the study of their solid surfaces and internal structures. This approach
allows scientists to decode planetary histories, compare terrestrial and
extraterrestrial geology, and infer conditions that may influence
habitability.

Understanding Planetary Geology in the Context
of Planetary Science

Planetary geology, often termed as astrogeology or exogeology, is a subfield
dedicated to studying the geology of planetary bodies. Unlike Earth geology,
which primarily focuses on processes occurring on our planet, planetary
geology extends these investigations to other celestial objects, adapting
terrestrial geological principles to unfamiliar environments.

The geological perspective in planetary science encompasses various aspects,
including surface morphology, mineral composition, tectonic activity,
volcanism, impact cratering, and sedimentology. These features are crucial
for reconstructing the chronology and geodynamic evolution of planetary
bodies. For instance, by analyzing crater densities on Mars or the Moon,
scientists can estimate surface ages and decipher geological timelines.



Key Geological Processes Across Planetary Bodies

Several geological processes observed on Earth find parallels on other
planets and moons, though often modified by differing environmental
conditions:

Volcanism: Volcanic activity shapes landscapes on planets such as Venus
and Io (a moon of Jupiter), and has contributed to the formation of vast
plains on Mars.

Tectonics: While Earth’s plate tectonics are unique in their dynamism,
tectonic-like deformation features appear on bodies like Europa and
Enceladus, indicating internal stresses and crustal movements.

Impact Cratering: Arguably the most ubiquitous geological process in the
solar system, impact cratering dominates the surfaces of many rocky and
icy bodies, serving as a record of bombardment history.

Erosion and Sedimentation: Though limited by atmosphere and liquid
presence, evidence of erosion and sediment deposition is notable on Mars
and Titan, hinting at past or present fluid activity.

Planetary Surface Composition and Geological
Mapping

A fundamental aspect of planetary geology is determining the mineralogical
and chemical composition of surfaces and subsurfaces. Instruments aboard
orbiters, landers, and rovers employ spectroscopy, X-ray diffraction, and
other remote sensing techniques to identify rock types and soil properties.

For example, the Mars rovers have discovered basaltic rocks, clays, and
sulfates, each indicating different environmental conditions and histories.
Similarly, lunar missions revealed anorthosite-dominated highlands and
basaltic maria, reflecting the Moon’s differentiation and volcanic past.

Geological mapping on planetary bodies enables systematic classification of
terrains, identification of stratigraphic relationships, and interpretation
of geological history. These maps are indispensable for mission planning and
hypothesis testing in planetary science.

Internal Structures and Planetary Differentiation

The geological perspective extends beyond surface observations to include the



internal structures of planets, which influence surface geology and planetary
evolution. Differentiation—the process where a planet separates into layers
of varying composition and density—is a key concept in planetary geology.

Terrestrial planets like Earth, Mars, and Venus exhibit differentiated
interiors with metallic cores, silicate mantles, and crusts. In contrast,
smaller bodies such as asteroids may be undifferentiated or partially
differentiated, affecting their geological activity and surface features. Icy
moons often possess subsurface oceans beneath icy crusts, a discovery that
has profound implications for geology and astrobiology.

Seismology, gravity measurements, and magnetic field data are tools used to
probe these internal structures remotely. For instance, NASA’s InSight
mission has provided unprecedented seismic data from Mars, revealing insights
into its crustal thickness and core properties.

Comparative Planetology: Geological
Perspectives Across the Solar System

Comparative planetology is a central methodology within planetary science,
where geological features and processes are compared across different
planetary bodies to understand universal principles and unique
characteristics.

Volcanic Features: Earth vs. Other Planets

Volcanoes on Earth range from shield volcanoes like Mauna Loa to
stratovolcanoes such as Mount St. Helens. In contrast, the solar system hosts
some of the largest volcanoes known—Olympus Mons on Mars dwarfs Earth’s
volcanoes, reaching nearly 22 km in height. The low gravity and lack of plate
tectonics on Mars allow such massive volcanic structures to form and persist.

Venus exhibits extensive volcanic plains and coronae—circular volcanic
features not present on Earth—highlighting differences in mantle dynamics and
surface-atmosphere interactions.

Impact Cratering and Surface Age Determination

Impact craters serve as natural clocks for planetary surfaces. The Moon’s
heavily cratered highlands indicate ancient surfaces dating back over 4
billion years, while Earth’s active geology erases most craters relatively
quickly.

Mercury’s surface also presents a densely cratered landscape, but with smooth



plains indicating volcanic resurfacing episodes. Understanding crater counts
alongside geological processes offers a timeline for planetary evolution and
resurfacing events.

Role of Water and Ice in Planetary Geology

Water, in solid or liquid form, profoundly influences planetary geology.
Mars’ surface exhibits valley networks, outflow channels, and sedimentary
layers pointing to a wetter past. Titan’s hydrocarbon lakes and rivers sculpt
its landscape in ways analogous to Earth’s hydrological cycle, albeit with
different fluids.

Icy bodies such as Europa and Enceladus show surface fractures and geysers,
suggesting geologically active subsurfaces with potential oceans, making them
prime targets for astrobiological studies.

Challenges and Future Directions in Planetary
Geological Research

Although remote sensing and robotic missions have vastly expanded planetary
geological knowledge, significant challenges remain. Limited direct sampling
restricts our understanding of planetary interiors and surface compositions.
Moreover, interpreting geological processes under unfamiliar conditions
requires adapting Earth-centric models carefully.

The advent of sample-return missions, such as OSIRIS-REx from asteroid Bennu
and forthcoming Mars sample-return campaigns, promises to bridge gaps in
direct geological analysis. Meanwhile, advancements in instrumentation, data
modeling, and artificial intelligence are enhancing the resolution and
interpretation of planetary data.

Continued interdisciplinary collaboration between geologists, astronomers,
chemists, and planetary physicists is vital. Unraveling planetary geology not
only enriches our comprehension of the solar system’s history but also
informs the search for life beyond Earth and the future of human exploration.

The geological perspective within planetary science remains a dynamic and
evolving field, unveiling the narratives etched in rocks, craters, and
landscapes of worlds near and far. As exploration progresses, so too does our
capacity to decipher the complex geological tapestries that define planetary
identities.



Introduction To Planetary Science The Geological Perspective

  introduction to planetary science the geological perspective: Introduction to Planetary
Science Gunter Faure, Teresa M. Mensing, 2007-05-04 This textbook details basic principles of
planetary science that help to unify the study of the solar system. It is organized in a hierarchical
manner so that every chapter builds upon preceding ones. Starting with historical perspectives on
space exploration and the development of the scientific method, the book leads the reader through
the solar system. Coverage explains that the origin and subsequent evolution of planets and their
satellites can be explained by applications of certain basic principles of physics, chemistry, and
celestial mechanics and that surface features of the solid bodies can be interpreted by principles of
geology.
  introduction to planetary science the geological perspective: Introduction to Planetary
Science Gunter Faure, Teresa M. Mensing, 2007-04-12 This textbook details basic principles of
planetary science that help to unify the study of the solar system. It is organized in a hierarchical
manner so that every chapter builds upon preceding ones. Starting with historical perspectives on
space exploration and the development of the scientific method, the book leads the reader through
the solar system. Coverage explains that the origin and subsequent evolution of planets and their
satellites can be explained by applications of certain basic principles of physics, chemistry, and
celestial mechanics and that surface features of the solid bodies can be interpreted by principles of
geology.
  introduction to planetary science the geological perspective: Outlines and Highlights
for Introduction to Planetary Science Cram101 Textbook Reviews, 2011-04 Never HIGHLIGHT a
Book Again! Virtually all of the testable terms, concepts, persons, places, and events from the
textbook are included. Cram101 Just the FACTS101 studyguides give all of the outlines, highlights,
notes, and quizzes for your textbook with optional online comprehensive practice tests. Only
Cram101 is Textbook Specific. Accompanys: 9781402052330 .
  introduction to planetary science the geological perspective: Studyguide for
Introduction to Planetary Science Cram101 Textbook Reviews, 2013-05 Never HIGHLIGHT a
Book Again Includes all testable terms, concepts, persons, places, and events. Cram101 Just the
FACTS101 studyguides gives all of the outlines, highlights, and quizzes for your textbook with
optional online comprehensive practice tests. Only Cram101 is Textbook Specific. Accompanies:
9780872893795. This item is printed on demand.
  introduction to planetary science the geological perspective: Encyclopedia of Geology ,
2020-12-16 Encyclopedia of Geology, Second Edition presents in six volumes state-of-the-art reviews
on the various aspects of geologic research, all of which have moved on considerably since the
writing of the first edition. New areas of discussion include extinctions, origins of life, plate tectonics
and its influence on faunal provinces, new types of mineral and hydrocarbon deposits, new methods
of dating rocks, and geological processes. Users will find this to be a fundamental resource for
teachers and students of geology, as well as researchers and non-geology professionals seeking
up-to-date reviews of geologic research. Provides a comprehensive and accessible one-stop shop for
information on the subject of geology, explaining methodologies and technical jargon used in the
field Highlights connections between geology and other physical and biological sciences, tackling
research problems that span multiple fields Fills a critical gap of information in a field that has seen
significant progress in past years Presents an ideal reference for a wide range of scientists in earth
and environmental areas of study
  introduction to planetary science the geological perspective: The Transantarctic
Mountains Gunter Faure, Teresa M. Mensing, 2010-09-21 This book presents a summary of the
geology of the Transantarctic Mountains for Earth scientists who may want to work there or who
need an overview of the geologic history of this region. In addition, the properties of the East
Antarctic ice sheet and of the meteorites that accumulate on its surface are treated in separate
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chapters. The presentation ends with the Cenozoic glaciation of the Transantarctic Mountains
including the limnology and geochemical evolution of the saline lakes in the ice-free valleys. • The
subject matter in this book is presented in chronological order starting about 750 million years ago
and continuing to the present time. • The chapters can be read selectively because the introduction
to each chapter identifies the context that gives relevance to the subject matter to be discussed. •
The text is richly illustrated with 330 original line drawings as well as with 182 color maps and
photographs. • The book contains indexes of both subject matter and of authors’ names that allow it
to be used as an encyclopedia of the Transantarctic Mountains and of the East Antarctic ice sheet. •
Most of the chapters are supplemented by Appendices containing data tables, additional
explanations of certain phenomena (e.g., the formation and seasonal destruction of stratospheric
ozone), and illustrative calculations (e.g., 38Cl dates of meteorites). • The authors have spent a
combined total of fourteen field seasons between 1964 and 1995 doing geological research in the
Transantarctic Mountains with logistical support by the US Antarctic Program. • Although
Antarctica is remote and inaccessible, tens of thousands of scientists of many nationalities and their
assistants have worked there and even larger numbers of investigators will work there in the future.
  introduction to planetary science the geological perspective: Geoforming Mars Robert
Malcuit, 2020-11-25 This book offers an exercise in theoretical planetology, presenting five different
scenarios to assess the evolution of habitable conditions on Mars to assess planetary terraforming
potential and to give insight into the ongoing search for habitable exoplanets. Four of the scenarios
involve Martian satellite capture models, in which gravitational capture via tidal deformation and
energy dissipation processes are measured to predict a pathway of biological evolution, while the
fifth scenario analyzes the possible model that led to the Mars that we have today (i.e. with no life
forms). In ten chapters, readers will learn how a Mars-like terrestrial planet can be transformed into
a habitable planet, and what conditions must be assessed when searching for exoplanets in a
star-centered orbit to support life. The book is intended for planetologists, and general enthusiasts
of planetary evolution and our solar system.
  introduction to planetary science the geological perspective: Inner Solar System Viorel
Badescu, Kris Zacny, 2015-07-02 This book investigates Venus and Mercury prospective energy and
material resources. It is a collection of topics related to exploration and utilization of these bodies. It
presents past and future technologies and solutions to old problems that could become reality in our
life time. The book therefore is a great source of condensed information for specialists interested in
current and impending Venus and Mercury related activities and a good starting point for space
researchers, inventors, technologists and potential investors. Written for researchers, engineers,
and businessmen interested in Venus and Mercury exploration and exploitation.
  introduction to planetary science the geological perspective: Handbook of Space Law
Frans von der Dunk, 2015-02-27 The Handbook of Space Law addresses the legal and regulatory
aspects of activities in outer space and major space applications from a comprehensive and
structured perspective. It fundamentally addresses the dichotomy between the state-oriented
characte
  introduction to planetary science the geological perspective: Applied Geothermics Lev
Eppelbaum, Izzy Kutasov, Arkady Pilchin, 2014-04-29 This book describes origin and characteristics
of the Earth’s thermal field, thermal flow propagation and some thermal phenomena in the Earth.
Description of thermal properties of rocks and methods of thermal field measurements in boreholes,
underground, at near-surface conditions enables to understand the principles of temperature field
acquisition and geothermal model development. Processing and interpretation of geothermal data
are shown on numerous field examples from different regions of the world. The book warps, for
instance, such fields as analysis of thermal regime of the Earth’s crust, evolution and
thermodynamic conditions of the magma-ocean and early Earth atmosphere, thermal properties of
permafrost, thermal waters, geysers and mud volcanoes, methods of Curie discontinuity
construction, quantitative interpretation of thermal anomalies, examination of some nonlinear
effects, and integration of geothermal data with other geophysical methods. This book is intended



for students and researchers in the field of Earth Sciences and Environment studying thermal
processes in the Earth and in the subsurface. It will be useful for specialists applying thermal field
analysis in petroleum, water and ore geophysics, environmental and ecological studies,
archaeological prospection and climate of the past.
  introduction to planetary science the geological perspective: Introduction to Planetary
Geomorphology Ronald Greeley, 2013-02-21 Nearly all major planets and moons in our Solar System
have been visited by spacecraft and the data they have returned has revealed the incredible
diversity of planetary surfaces. Featuring a wealth of images, this textbook explores the geological
evolution of the planets and moons. Introductory chapters discuss how information gathered from
spacecraft is used to unravel the geological complexities of our Solar System. Subsequent chapters
focus on current understandings of planetary systems. The textbook shows how planetary images
and remote sensing data are analyzed through the application of fundamental geological principles.
It draws on results from spacecraft sent throughout the Solar System by NASA and other space
agencies. Aimed at undergraduate students in planetary geology, geoscience, astronomy and solar
system science, it highlights the differences and similarities of the surfaces at a level that can be
readily understood by non-specialists.
  introduction to planetary science the geological perspective: Isotopic Analysis Frank
Vanhaecke, Patrick Degryse, 2012-04-24 Edited by two very well-known and respected scientists in
the field, this excellent practical guide is the first to cover the fundamentals and a wide range of
applications, as well as showing readers how to efficiently use this increasingly important technique.
From the contents: * The Isotopic Composition of the Elements * Single-Collector ICP-MS *
Multi-Collector ICP-MS * Advances in Laser Ablation - Multi-Collector ICP-MS * Correction for
Instrumental Mass Discrimination in Isotope Ratio Determination with Multi-Collector ICP-MS *
Reference Materials in Isotopic Analysis * Quality Control in Isotope Ratio Applications *
Determination of Trace Elements and Elemental Species Using Isotope Dilution ICP-MS *
Geochronological Dating * Application of Multi-Collector ICP-MS to Isotopic Analysis in
Cosmochemistry * Establishing the Basis for Using Stable Isotope Ratios of Metals as Paleoredox
Proxies * Isotopes as Tracers of Elements Across the Geosphere-Biosphere Interface *
Archaeometric Applications * Forensics Applications * Nuclear Applications * The Use of Stable
Isotope Techniques for Studying Mineral and Trace Element Metabolism in Humans * Isotopic
Analysis via Multi-Collector ICP-MS in Elemental Speciation A must-have for newcomers as well as
established scientists seeking an overview of isotopic analysis via ICP-MS.
  introduction to planetary science the geological perspective: Establishing a Permanent
Exo-Earth Terrestrial Base , The contents of this paper address the program competencies for the
Masters of Aeronautical Sciences offered at Embry-Riddle Aeronautical University. The specific
program outcomes addressed include the core competencies #1-4 as well as the space studies
specialization #11. This proposal is specifically designed to outline the requirements of a future
exo-planetary mission to Mars. The root exo- in this research refers to the region outside of Low- or
Medium-Earth Orbit that is generally used for current space missions; thus a lunar or Martian
surface-base would satisfy this requirement. The proposal focuses on the human factors, including
psycho-social behaviors and space medicine; technical requirements, such as life support and
communications systems; and mission planning/execution components of a long-duration space
mission. Furthermore, the study will analyze the potential future applications of an exo-planetary
surface-base in terms of commerce, defense and exploration, including a near-future space tourism.
  introduction to planetary science the geological perspective: Recentering the Universe
Ron Miller, 2013-10-01 In the sixth century B.C.E., the Greek philosopher Anaximander theorized
that Earth was at the center of the cosmos. That idea became ingrained in scientific thinking and
Christian religious beliefs for more than one thousand years. Defiance of church doctrine could
mean death, so no one dared dispute this long-accepted idea. No one except a handful of courageous
scientists. In the 1500s and 1600s, men like Nicolaus Copernicus, Johanned Kepler, Galileo Galilei,
and Isaac Newton began to ask questions. What if Earth actually orbited the sun, instead of the



other way around? What if the universe was much bigger than anyone imagined? These scientists
risked their reputations?even their lives?to challenge the very heart of Catholic dogma and scientific
tradition. Yet, in less than 200 years, their radical thinking overturned theories that had lasted more
than a millennium. Join these bold thinkers on the journey of discovery that forever changed our
understanding of the cosmos.
  introduction to planetary science the geological perspective: Planetary Science: The
Geological Perspective Max Hall, 2021-11-16 The scientific study of planets including Earth, moons,
and planetary systems as well as the processes of their formation is known as planetary science. It
studies objects, aiming to determine their composition, dynamics, formation, interrelations, and
history, ranging in size from micrometeoroids to gas giants. Planetary science is a sub-field of
astronomy and earth science. It encompasses many disciplines such as cosmochemistry, atmospheric
science, oceanography, planetary geology, hydrology, glaciology and exoplanetology. Planetary
geology deals with the planetary bodies near the Earth such as the Moon, and the two neighbouring
planets, Venus and Mars. This book unravels the recent studies in the field of planetary science.
While understanding the long-term perspectives of the topics, it makes an effort in highlighting their
impact as a modern tool for the growth of the discipline. This book is a vital tool for all researching
and studying this field.
  introduction to planetary science the geological perspective: Property Rights in Outer
Space Matthew Johnson, 2024-05-28 This book explores the role of private mining rights in the
utopian imaginary of space colonisation. It presents a transdisciplinary account of the new and
evolving legislative frameworks that have been established in anticipation of commercial exploitation
of the mineral resources of the off-world frontier. Written in an engaging style, the book investigates
a novel case study in the history of capitalism and 'the commons': the emergence of a nascent space
mining industry, undergirded by a contentious legislative framework. In 2015, the US passed laws
that would recognise the claims of US corporations to own and sell space resources. This unilateral
act of pre-emptive law-making would appear to contravene the terms of the UN Outer Space Treaty
(1967), which declared that the exploration and use of outer space should be ‘for the benefit of all
mankind’ and ‘not subject to national appropriation’. Using this central dynamic between privately
held mining rights and outer space as a 'global commons', Matthew Johnson constructs an historical
sociology of space mining – from the deep historical roots of common and private property to the
contemporary networks of neoliberalism that have engaged with the commercialisation of space
activity. The anticipatory expansion of private property claims beyond the Earth both resonates with
and problematises the ‘terrain’ of political history, such as the tensions between states and markets,
public law and private power, ‘the commons’ and exclusive property. The emerging cosmopolitics of
off-world private property mirrors (and is often explicitly embedded within) neoliberal geopolitics,
prompting urgent questions about how we can reaffirm principles of democracy and ‘common
heritage’ in the international laws of Earth and space. This book is compelling reading for anyone
interested in the social study of space, law, economics, technology, politics and property rights.
  introduction to planetary science the geological perspective: Acoustic, Electromagnetic,
Neutron Emissions from Fracture and Earthquakes Alberto Carpinteri, Giuseppe Lacidogna,
Amedeo Manuello, 2015-11-30 This book presents the relevant consequences of recently discovered
and interdisciplinary phenomena, triggered by local mechanical instabilities. In particular, it looks at
emissions from nano-scale mechanical instabilities such as fracture, turbulence, buckling and
cavitation, focussing on vibrations at the TeraHertz frequency and Piezonuclear reactions. Future
applications for this work could include earthquake precursors, climate change, energy production
and cellular biology. A series of fracture experiments on natural rocks demonstrates that the
TeraHertz vibrations are able to induce fission reactions on medium weight elements accompanied
by neutron emissions. The same phenomenon appears to have occurred in several different
situations, particularly in the chemical evolution of the Earth and Solar System, through seismicity
(rocky planets) and storms (gaseous planets). As the authors explore, these phenomena can also
explain puzzles related to the history of our planet, like the ocean formation or the primordial carbon



pollution, as well as scientific mysteries, like the so-called “cold nuclear fusion” or the correct
radio-carbon dating of organic materials, such as the Turin Shroud. In biology, Piezonuclear
reactions could explain the mechanism that governs the so-called sodium-potassium pump and more
in general, the metabolic processes. Scientists engaged in seismology, geophysics, geochemistry,
climatology, planetology, condensed matter physics and b iology, as well as those involved in
theoretical and applied mechanics, will all appreciate the innovative work presented here in a
holistic way.
  introduction to planetary science the geological perspective: The Estonians; The long road
to independence Gunter Faure, Teresa Mensing, 2012 The book presents the history of Estonia in
easily readable form and with compassion for the people whose lives were affected by the events
that occurred in the Baltic region. The prolonged occupation of the Baltic region by different
European nations not only caused great hardships for the Estonian people, but it also integrated
them into the western European cultural community. In that sense, the history of Estonia has had a
happy ending. After seven centuries of domination by foreign powers, the people of Estonia are now
free, they are well educated, they are creative, they are hard-working, and they are patriotic. The
Republic of Estonia has earned the respect and admiration of the people of the world and deserves
to be recognized as a modern and successful nation.
  introduction to planetary science the geological perspective: Elements , 2008
  introduction to planetary science the geological perspective: Planetary Geology Angelo
Pio Rossi, Stephan van Gasselt, 2017-11-28 This book provides an up-to-date interdisciplinary
geoscience-focused overview of solid solar system bodies and their evolution, based on the
comparative description of processes acting on them. Planetary research today is a strongly
multidisciplinary endeavor with efforts coming from engineering and natural sciences. Key focal
areas of study are the solid surfaces found in our Solar System. Some have a direct interaction with
the interplanetary medium and others have dynamic atmospheres. In any of those cases, the
geological records of those surfaces (and sub-surfaces) are key to understanding the Solar System as
a whole: its evolution and the planetary perspective of our own planet. This book has a modular
structure and is divided into 4 sections comprising 15 chapters in total. Each section builds upon the
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