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Foreword

It was the year 1996, and as | walked into myJfirgersity class it
seemed as though everyone | spoke with had sam& fylan and a
career path designed since grade school. | waslasazople told me
in great detail how they mapped out their upcofimgyears of
courses and their future plans for graduate afesgianal schools. |
nervously looked around the room at the 400 stideady for their
first chemistry lecture and thought to myself "\Afnat doing here?’ It
took me almost the entire year to figure outttixats okay that | didn’t
have a predestined path and that my interestbnwace As difficult
as it may be to believe it was a textbook that madmderstand the
Earth Sciences were my calling. There was ongygboluk that |
simply enjoyed reading and | eventually realizasidriving my friends
crazy with interesting facts on glaciers, geomogyhoand
sedimentology. It was from that realization ttatided that not only
would | enjoy a career in the Earth Sciencedhddutwould also like
to help others understand the world around them.

During my time as a PhD student | had my first dppiby to teach a
class in the Earth Sciences, specifically a sgeandcourse in
Geomorphology. Preparing for that first class nmaglethe most
nervous | have ever felt in my career. Tryingtéondime what aspects
of the material was necessary to cover for thenssuid be successful
moving forward with their studies, and how to pmate current
academic debates on geomorphic processes inasthia @n engaging
and interesting way, was a challenging task. Myagotb make the
students as interested in the subject matteraasthmugh preparation
and enthusiasm. | didn’t expect everyone to haveathe passion for
geomorphology that | had, but | strived for eaalfesit to have at least
one moment where their interest exceeded theataxpes and they
walked away with an appreciation of the complekifyrocesses
shaping our Earth.




History of the Earth VI

This book helped me reconnect with those memagries thoroughly
illustrating how fascinating the History of ThetEem: The classic
photo of the Earth sent back from Voyager 1 aird fdillion miles
from Earth sets the stage for just how big theersevis and the
importance of being able to answer the questitlsvodur own planet
formed. It helps me remember why | was drawn tRdhe Sciences.
Reading through this book created by studentgHieaward winning
McMaster University Integrated Sciences Prograenmeathink back
to that first class where | tried to make surg@vemnwalked away with
at least one moment where the material exceededxjmectations.
Each chapter is rich with discussion ranging fiolmspphy through
to physics and captures both the enthusiasm anddbestanding of
the authors. This is a wonderful contribution ® literature and |
highly recommend it be read by anyone with aeshterthe world
around them.

John Maclachlan, PhD

Assistant Professor, Arts & Science Program
and School of Geography and Earth Sciences
Research Fellow, McMaster Institute for
Innovation & Excellence in Teaching & Learning
McMaster University

































































































































































































































































































. . on Mars (Cassata, 2014).Through this
M Odern Rad lometrics information, they are able to estimate the age
of the surrounding geologic features
Though the radiometric equations have beer{Cassata, 2014). The successful
updated to allow ease of use, the core idedamplementation of this project would allow
which form the basis of radiometric dating researchers to learn more about significant
have not changed. The ideas from 50 yeargeological events related to aqueous and
ago are still relevant and due to the broadsolcanic activity on Mars (Farley et al., 2013).
nature of radiometric dating as a dating _ _
technique, it is easily integrated into manyRadiometrics on Earth

different fields of study. In an article published in 2010, researchers

Radiometrics in Space adopted the uraniudead method to study _
the growth patterns of the deep sea coral:

Researchers at Colgate University recentlgnallopsammia rosti@taulbreque et al.,

attempted to verify the age of the Zagami2010). This coral has distinct growth bands

meteorite (Hays, 2011). Samples of basaltiand by dating them researchers are able to

shergottite from the Zagami meteorite werecalculate their growth rate. Additionally, by

used with resonance ionization massmeasuring the growth of this coral in a set

spectrometryHigure 3.19. This technique amount of time and comparing this to their

allows for neutral atoms within the specimenaverage growth rate, researchers were able to

to be emitted by laser use these corals as a

ablation. These atoms proxy to identify times  Fiyyre 3, 19\ basaltic

are then ionized by when deep sea water shergottite ofarthdn

photons and are then was less favourable for ! !

accelerated into a high growth (Houlbreque et LSRRl LT

transmission mass al., 2010). located in Morocco.

spectrometer. :
Rubidium-87 and Apart from dating

corals, other forms of

radiometric dating such
as carbon-14 dating has
and strontium-87 to be been used to determine

' ' . he age of a late Pleistocene human skeleton
separated prior to dating the specimen. Aftef ! :
separation, thermal resonance ionizatior%amed Naia. The skeleton was found at the

strontium-87 have
equivalent masses,
requiring rubidium-87

mass spectrometry was used to confirm th ottpm of a submerged cave in the Yucatan
age of the Zagami meteorite to be about eninsula(Chatters et al., 2014). Tho.ugh well
preserved, her skeleton proved difficult to

360Ma (Hays, 2011). date because the usual carbon-14 method of
While the rubidium-strontium technique is dating requires collagen but her bone
used to date meteorites, the potassium-argooollagen had leached out into the
method aids in dating a planet of immensesurrounding water. Therefore, scientists were
interest—- Mars. The current estimate of the originally only able to date her by noting her
general age of Mars is based around theelative position in the megafauna graveyard
number of its craters and the crater she was surrounded by (Chatters et al., 2014).
formation rate of the Moon (Farley et al., Determined, researchers were eventually able
2013). Mars, unlike the moon, is geologicallyo successfully perform carbon-14 dating on
active and surface processes can remouviae enamel on one of her teeth; this method
traces of cratersSince Mar's weather can determined her age to be about 13 000 years
reduce the number of visible craters, all ofold (Chatters et al., 2014). This discovery was
which are required for an accurate agemportant for radiometrics and paleontology.
estimate, scientists are aware that theiBy dating the skeleton and by analysing her
current estimate is not accurate (Cassatamitochondrial DNA, researchers confirmed
2014). In 2013, Farley et al. suggested athat Paleoamericans were originally migrants
improvement to the existing potassism from Beringia who would later develop into
argon method which allows scientists toNative Americans.

determine the absolute age of key locations






















