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one of the greatest mysteries in reconstructing the history of life on earth has

been the apparent absence of fossils dating back more than 550 million years we

have long known that fossils of sophisticated marine life forms existed at the

dawn of the cambrian period but until recently scientists had found no traces of
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precambrian fossils the quest to find such traces began in earnest in the mid

1960s and culminated in one dramatic moment in 1993 when william schopf

identified fossilized microorganisms three and a half billion years old this startling

find opened up a vast period of time some eighty five percent of earth s history

to new research and new ideas about life s beginnings in this book william schopf

a  pioneer  of  modern  paleobiology  tells  for  the  first  time  the  exciting  and

fascinating story of the origins and earliest evolution of life and how that story

has been unearthed gracefully blending his personal story of discovery with the

basics  needed to  understand the astonishing science he describes  schopf  has

produced an introduction to paleobiology for the interested reader as well as a

primer for beginning students in the field he considers such questions as how did

primitive bacteria pond scum evolve into the complex life forms found at the

beginning of the cambrian period how do scientists identify ancient microbes and

what do these tiny creatures tell us about the environment of the early earth and

in a related chapter schopf discusses his role in the controversy that swirls around

recent claims of fossils in the famed meteorite from mars like all great teachers

schopf teaches the non specialist enough about his subject along the way that we

can easily follow his descriptions of the geology biology and chemistry behind

these discoveries anyone interested in the intriguing questions of the origins of life

on earth and how those origins have been discovered will find this story the best

place to start

earth  s  oldest  rocks  second  edition  is  the  only  single  reference  source  for

geological research of early earth this new edition is an up to date collection of

scientific articles on all aspects of the early history of the earth from planetary

accretion at 4 567 billion years ago ga to the onset of modern style plate tectonics

at 3 2 ga since the first edition was published significant new advances have been

made in our understanding of events and processes on early earth that correspond

with new advances in technology the book includes contributions from over 100

authors all of whom are experts in their respective fields the research in this

reference concentrates on what is directly gleaned from the existing rock record to

understand how our planet formed and evolved during the planetary accretion

phase formation of the first crust the changing dynamics of the mantle and style

of tectonics life s foothold and early development and mineral deposits it is an

ideal resource for academics students and the general public alike advances in

early earth research since 2007 based primarily on evidence gleaned directly from

the rock record more than 50 of the chapters in this edition are new and the rest

of the chapters are revised from the first edition with more than 700 pages of

new material comprehensive reviews of areas of ancient lithosphere from all over
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the world and of crust forming processes new chapters on early solar system

materials composition of the ancient atmosphere hydrosphere and overviews of the

oldest evidence of life on earth and modeling of early earth tectonics

this  volume in  memory of  professor  martin  brasier  which has  many of  his

unfinished works summarizes recent progress in some of the hottest topics in

palaeobiology including cellular preservation of early microbial  life  and early

evolution of macroscopic animal life encompassing the ediacara biota the papers

focus on how to decipher evidence for early life  which requires exceptional

preservation employment of state of the art techniques and also an understanding

gleaned from phanerozoic lagerstätte and modern analogues the papers also apply

martin s mofaotyof principle my oldest fossils are older than your oldest fossils

requiring an integrated approach to understanding fossils the adoption of the null

hypothesis that all putative traces of life are abiotic until proven otherwise and

the consideration of putative fossils within their spatial context characterized the

work of martin brasier as is well demonstrated by the papers in this volume

this volume integrates the latest findings on earliest life forms identified and

characterised in some of the oldest rocks on earth new material from prominent

researchers in the field is presented and evaluated in the context of previous work

emphasis is placed on the integration of analytical methods with observational

techniques and experimental simulations the opening section focuses on submarine

hot springs that the majority of researchers postulates served as the cradle of life

on earth in subsequent sections evidence for life in strongly metamorphosed rocks

such as those in greenland is evaluated and early ecosystems identified in the well

preserved  barberton  and  pilbara  successions  in  southern  africa  and  western

australia the final section includes a number of contributions from authors with

alternate perspectives on the evidence and record of early life on earth audience

this  volume  will  be  valuable  to  researchers  and  graduate  students  in

biogeosciences geochemistry paleontology and geology interested in the origin of

life on earth

nothing provided

this book presents a comprehensive overview of the science of the history of life

paleobiologists bring many analytical tools to bear in interpreting the fossil record

and the book introduces the latest techniques from multivariate investigations of

biogeography and biostratigraphy to engineering analysis of dinosaur skulls and

from homeobox genes to cladistics all the well known fossil groups are included

including microfossils and invertebrates but an important feature is the thorough
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coverage of plants vertebrates and trace fossils together with discussion of the

origins of both life and the metazoans all key related subjects are introduced such

as systematics ecology evolution and development stratigraphy and their roles in

understanding where life came from and how it evolved and diversified unique

features of the book are the numerous case studies from current research that lead

students to the primary literature analytical and mathematical explanations and

tools together with associated problem sets and practical schedules for instructors

and  students  new  to  this  edition  the  text  and  figures  have  been  updated

throughout to reflect current opinion on all aspects new case studies illustrate the

chapters  drawn  from  a  broad  distribution  internationally  chapters  on

macroevolution form and function mass extinctions origin of life and origin of

metazoans have been entirely rewritten to reflect substantial advances in these

topics there is a new focus on careers in paleobiology

this special paper presents a collection of 19 papers contributed to a joint field

forum organized by the geological society of america and the geological society of

south africa in july 2004 in the barberton greenstone belt and the vredefort dome

south africa the papers cover a wide variety of themes including archean and

proterozoic crust formation and geodynamics with an appraisal of evidence of

archean subduction processes the significance of impacts in the evolution of the

early earth s crust traces of early life in archean environments of australia and

south  africa  and  related  studies  of  depositional  environments  and  processes

affecting the giant witwatersrand gold deposit publisher s website

over the past half century studies of the evolution of life have themselves evolved

markedly life s earliest history unknown and thought unknowable for the 100

years following publication of darwin s great opus in 1859 has finally come to

light as the documented fossil record has been extended an astonishing sevenfold

from 500 million to now 3 500 million years no longer are studies of evolution

based solely on ancient fossils now augmented by the evidence of life s long

development encoded in its genetic and biochemical make up indeed as new

knowledge of  the history of  plants  and animals  and of  their  ever  changing

environment has been unearthed understanding of the overriding impact of the

sequential co evolution of the two groups plants leading the charge with animals

following their fodder has become increasingly acknowledged intended for a non

specialist audience students and laypersons alike this book presents an up to date

well illustrated encapsulation of the phanerozoic history of life the 550 million

year long advance of plants and animals that set the stage for the rise of humans

the presentation deals with the human side of science not just the science itself as

it illuminates how scientific discoveries are actually made it is a wondrous read as
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it wends its way through a terrifically interesting remarkable tale showing that

surprisingly and stunningly it is true beyond all doubt that from plants to people

bacteria to bats microbes to man all life is linked

early earth systems provides a complete history of the earth from its beginnings to

the end of the archaean this journey through the earth s early history begins with

the earth s origin then examines the evolution of the mantle the origin of the

continental crust the origin and evolution of the earth s atmosphere and oceans

and ends with the origin of life looks at the evidence for the earth s very early

differentiation  into  core  mantle  crust  atmosphere  and  oceans  and  how this

differentiation saw extreme interactions within the earth system discusses archaean

earth  processes  within  the  framework  of  the  earth  system science  paradigm

providing a qualitative assessment of the principal reservoirs and fluxes in the

early  earth the book would be perfect  for  a  graduate  level  or  upper  level

undergraduate course on the early earth it will also serve as a great starting point

for researchers in solid earth geochemistry who want to know more about the

earth s  early  atmosphere and biosphere and vice versa for  low temperature

geochemists who want to get a modern overview of the earth s interior geological

magazine 2008

earth s present day environments are the outcome of a 4 5 billion year period of

evolution  reflecting  the  interaction  of  global  scale  geological  and  biological

processes  punctuating  that  evolution  were  several  extraordinary  events  and

episodes that perturbed the entire earth system and led to the creation of new

environmental conditions sometimes even to fundamental changes in how planet

earth operated volume 3 global events and the fennoscandian arctic russia drilling

earth project represents another kind of illustrated journey through the early

palaeoproterozoic provided by syntheses reviews and summaries of the current

state  of  our  understanding  of  a  series  of  global  events  that  resulted  in  a

fundamental change of the earth system from an anoxic to an oxic state the book

discusses traces of life possible causes for the huronian age glaciations addresses

radical  changes  in  carbon  sulphur  and  phosphorus  cycles  during  the

palaeoproterozoic and provides a comprehensive description and a rich photo

documentation  of  the  early  palaeoproterozoic  supergiant  petrified  oil  field

terrestrial environments are characterised through a critical review of available

data  on  weathered  and  calichified  surfaces  and  travertine  deposits  potential

implementation of ca mg sr fe mo u and re os isotope systems for deciphering

palaeoproterozoic seawater chemistry and a change in the redox state of water

and  sedimentary  columns  are  discussed  the  volume  considers  in  detail  the

definition of the oxic atmosphere possible causes for the oxygen rise and considers
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the oxidation of terrestrial environment not as a single event but a slow motion

process lasting over hundreds of millions of years finally the book provides a

roadmap as to how the far deep cores may facilitate future interesting science and

provide a new foundation for education in earth science community welcome to

the illustrative journey through one of the most exciting periods of planet earth

a  comprehensive  and  authoritative  text  on  the  formation  and  evolution  of

planetary atmospheres for graduate level students and researchers

from fossils to astrobiology reviews developments in paleontology and geobiology

that relate to the rapidly developing field of astrobiology the study of life in the

universe many traditional areas of scientific study including astronomy chemistry

and planetary science contribute to astrobiology but the study of the record of life

on planet earth is critical in guiding investigations in the rest of the cosmos in

this  varied  book  expert  scientists  from  15  countries  present  peer  reviewed

stimulating reviews of paleontological and astrobiological studies the overviews of

established  and  emerging  techniques  for  studying  modern  and  ancient

microorganisms  on  earth  and  beyond  will  be  valuable  guides  to  evaluating

biosignatures which could be found in the extraterrestrial surface or subsurface

within the solar system and beyond this volume also provides discussion on the

controversial reports of nanobacteria in the martian meteorite alh84001 it is a

unique volume among astrobiology monographs in focusing on fossil evidence from

the geological record and will be valuable to students and researchers alike

this book comprehensively explores the early evolution of life and the archean

environment topics include the differences between prokaryotes and eukaryotes

variations  in  metabolisms  concepts  of  ecosystems  and  biogeochemical  cycles

nitrogen sulfur phosphorous archean geology and environments and the widely

accepted  early  evolutionary  history  of  life  the  text  addresses  controversies

regarding  early  life  and  its  environment  particularly  the  unusual  microfossil

assemblages from the 3 4 ga strelley pool formation and the 3 0 ga farrel

quartzite of western australia readers will get a fuller picture of the archean world

and an appreciation of many still unresolved questions key features illustrated with

figures visualizing ecosystems biogeochemical cycles etc which are indispensable

for  understanding  the  archean  earth  includes  tables  arranging  key  words

definitions  and  interpretations  documents  the  archean  environment  with

photographic  evidence  and  detailed  descriptions  the  rocks  minerals  and

microfossils  summarizes  the  latest  field  research  details  exciting  unresolved

questions for future study
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three recent developments have greatly increased interest in the search for life on

mars  the  first  is  new information  about  the  martian  environment  including

evidence of a watery past and the possibility of atmospheric methane the second

is  the possibility  of  microbial  viability  on mars  finally  the vision for  space

exploration initiative included an explicit directive to search for the evidence of

life on mars these scientific and political developments led nasa to request the nrc

s assistance in formulating an up to date integrated astrobiology strategy for mars

exploration among other topics this report presents a review of current knowledge

about possible life on mars an astrobiological assessment of current mars missions

a review of mars mission planetary protection and findings and recommendations

the report notes that the greatest increase in understanding of mars will come

from the collection and return to earth of a well chosen suite of martian surface

materials

this study is organized around three themes the origin and early diversification of

life during the archean eon the maturation of life and the earth during the long

proterozoic eon and the explosive diversification of multicellular life that marks

the dawn of the phanerozoic eon the contributors discuss the coherence of history

the combinatorial generation of taxonomic diversity early metazoan evolution and

the cambrian explosion

this  is  the  first  of  a  divided two part  softcover  edition  of  the  lectures  in

astrobiology volume i containing the sections general introduction the early earth

and other cosmic habitats for life and appendices including an extensive glossary

on astrobiology lectures in astrobiology is the first comprehensive textbook at

graduate level encompassing all  aspects of the emerging field of astrobiology

volume i of the lectures in astrobiology gathers a first set of extensive lectures

that cover a broad range of topics from the formation of solar systems to the

quest for the most primitive life forms that emerged on the early earth

when darwin wrote his origin of species one of his main concerns was with the

perceived shortness of the fossil record of life until the work of j william schopf

and his colleagues much of this history was thought to be unknowable this book

through  a  memoire  of  schopf  s  personal  recollections  documents  astonishing

discoveries revealing the first 85 of the history of life these earliest periods of life

on  earth  emerge  as  a  tale  of  individual  and  internationally  collaborative

exploration told by a scholar whose 60 years of research contributed to the

recognition of the richness and diversity which forms the foundation of today s

biodiversity key features documents through personal narrative a paradigm shift is

the study of the earliest life summarizes a fossil record largely unknown until



Cradle Of Life The Discovery Of Earths Earliest Fossils

8 Cradle Of Life The Discovery Of Earths Earliest Fossils

relatively recently addresses one of darwin s most troubling concerns about his

theory of natural selection predicts future developments in the study of first life

life as we know it laki covers several aspects of life ranging from the prebiotic

level origin of life evolution of prokaryotes to eukaryotes and finally to various

affairs of human beings although it  is  hard to define life one can however

characterize it and describe its features topics treated are categories of bacteria

algae and fungi conscience philosophy theology aesthetics appearance of sport and

life destiny life after clinical death and thoughts of the world to come olam haba

the various chapters have been written so that they are accessible to all from the

avid lay reader to the specialist and make available multidisciplinary sources of

information about life the information presented here on the various phenomena

of life were all written by highly qualified authors including scientists public

leaders a professional athelete and three nobel laureates
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