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Fossils: Clues to the Past or “Sports of Nature”? 

For centuries, people 
found fossils but did not 
understand their true 
            nature. Were they 
            ‘sports’ or jokes 
            played by God? 
            Remains of the 
creatures  killed in 
Noah’s Flood? Or 
evidence of past 
Lifeforms? 



http://images.slideplayer.com/26/8420717/slides/slide_2.jpg 



Early Theories  

• “Neptunists” 
All rocks formed in one 
enormous flood (Noah) 

• Alexander Werner:  
Primary 
Secondary 
Tertiary 
Quaternary 

• “Plutonism” 
Heat from interior 
changed sediments 
eroded into sea into 
rocks, which were then 
raised onto land 
(Hutton) 



Earth Shows Organization 

• Linnaeus 
Taxonomy of Lifeforms 
 

• Humboldt 
Botanical geography, 
mapping, meteorology  



What Can We Learn from Rocks? 
• James Hutton’s “Great Unconformity” at Siccar Point  

http://www.geologicnow.com/images/chapter25/siccarpoint.jpg  
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Fossils & Rocks Tell a Story 

• 1815 
Surveyor William Smith 
constructed the first 
geologic maps and 
cross-sections based on 
observations of similar 
fossils and rocks in 
different locations 
across Great Britain 

http://68.media.tumblr.com/7e5805571e77dea8948504ef9ba7c40b/tumblr_ndld3kmTKL1sq04bjo1_1280.jpg 



William Smith’s Geologic Map 

• First to show there is organization and, therefore, a 
tale to tell. 

http://www.nhm.ac.uk/content/dam/nhmwww/discover/first-geological-map-of-
britain/geological-cross-section-from-william-smith-1815-map-753.jpg 
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Scriptural/Mosaic Geology 

• Early 19th Century 

• Claimed primacy of literal biblical exegesis 

• “Young Earth” time-scale 

• Ignored by scientific community 

• “Genteel laymen” – not geologists 

• “Ancestors” of modern Creationists 

 



“The Present Is the Key to the Past” 

• Charles Lyell 

 

 

 

 

 

Principles of Geology 
 

• Charles Darwin 
 
 
 
 
 
 

  “Voyage of HMS Beagle” 
        Student of Lyell, who 
        recommended him 

http://www.stephenjaygould.org/images/lyell.jpg 
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Darwin collected many fossils, 
especially in South America 

 • As Naturalist during the 
1831 – 1836 voyage, 
Darwin collected many 
fossils which were 
studied extensively 
after his return 

• Comparisons of living 
and extinct creatures 
strongly influenced his 
intellectual 
development  



Other “Founders” 

Adam Sedgwick 

• Professor at Cambridge 

• Teacher of Darwin 

• Named Devonian and 
Cambrian 

• Opposed Darwin’s 
Natural Selection theory 

 

Buckland, Murchinson, 
others 

 



Louis Agassiz – Changes of Climate 
(1840s) 

• First scientist to 
recognize “Ice Ages” 
and climate changes 

 



James Hall – NYS Stratigraphy 

• Among first geology 
graduates at RPI 

    (1832) 

• Paleontologist— 
13-volumes on NYS 
fossils 

• Leader in developing 
organized concept of 
stratigraphy 

• State Geologist & NYS 
Museum Director 



“On The Origin of Species” (1859) 

 • Lifeforms have changed 
(evolved) through time 

• Some species thrived 
and some became 
extinct 

• Natural Selection, not 
Divine Guidance 



“AHBL!” 

• Tremendous controversies among biology, 
geology, theology, and a hierarchal society 

• Vociferous, almost fanatical, advocates on all 
sides   

• Sedgwick to Darwin: 
…I have read your book with more pain than 
pleasure. Parts of it I admired greatly; parts I laughed 
at till my sides were almost sore; other parts I read 
with absolute sorrow; because I think them utterly 
false & grievously mischievous…  



“Darwin’s Bulldog” 

 Thomas Huxley 

• Comparative anatomist 

• 1860 debate with Bishop 

• Wilberforce 
 
Wilberforce: descended 
through grandfather or 
grandmother? 
Huxley: ashamed to be 
connected with a man who 
used great gifts to obscure 
Truth 



Basically, not enough information available 

• Almost entirely terrestrial   

• Very little knowledge of oceanic geology – 
none of deep-sea geology 

• Rudimentary or no understanding of essential 
chemical, physical, and biological concepts 
underlying modern Science 

         Example: no awareness of radioactivity 

• Limited technologies 



Alfred Wegener 

• German meteorologist/ polar 
researchers 

• Proposed Continental 
Drift/Kontinentalverschiebung 
(1912) 

• Used examples of coastline fits, 
fossils & rock similarities 

• Could not explain mechanism 

• Not widely accepted by the  
Geologic Establishment 

 

 



Paleomagnetism 

• Remnants of volcanic 
eruptions preserved by iron 
minerals in lavas of sea floor 
and on land 

• Discovered during WW II 
(anti-submarine warfare) 

• “Normal” and “reversed” 

• Revived discussions about 
continental drift 

 



Polar wander paths 

• Reconstructed positions 
of North Pole through 
geologic time 

• Can be reconciled if 
continentals have 
moved 

Magnetic anomalies 

• Patterns on sea floor 
show opening along 
Mid-Ocean Rift 

• Symmetrical parallel to 
ridge 

• Youngest nearest and 
older further away 

• Normal/reversed  



Radiometric dating 

• Discovered accidentally by 
Becquerel 

• Pioneering discoveries by 
Pierre and Marie Curie, 
Rutherford, and others 

• First radiometric dating by 
Boltwood (1907) 

• Primary method for 
determining geologic ages  

 

 

 

 

 

 

 

   Pierre and Marie Curie 



Selected Methods 

• Uranium-Lead (U-Pb) 

• Radiocarbon (C-14) 

• Potassium-Argon (K-Ar) 

• Uranium-Thorium (U-Th) 

• Rubidium-Strontium (Rb-Sr) 

• Fission track 

• Luminescence  

https://en.wikipedia.org/wiki/Radiometric_dating  
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Scientific Ocean Drilling 

• Advances in piston coring (1940s) 

• Project Mohole (1961) 

• Deep Sea Drilling Project (DSDP) (1966 -83) 

• Ocean Drilling Program (ODP) (1983 – 2003) 

• Integrated Ocean Drilling Program (IODP) 
(2003 – 2013) 

• International Ocean Discovery program  
(2013 -   ) 

http://iodp.org/about-iodp/history  
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“Seismology and the New Global Tectonics” 

• 1968  

• Based on earthquake 
patterns on surface and 
at depth 

• Provided strong 
evidence for acceptance 
of plate tectonics 

 

Oliver 

Sikes 



Tectonic Plates 

http://earth.rice.edu/mtpe/geo/geosphere/topics/plates2.gif 



Basic Types of Plate Boundaries 

http://oceanexplorer.noaa.gov/facts/plate-boundaries.jpg  
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ESRT 





“How Old Is It? Plate Tectonics and 
Geologic History” 

• Current understanding dates back to antiquity, 
through early efforts to decipher Earth’s 
History 

• Qualitative eventually becoming quantitative 

• Advances in technology (e.g., radiometric 
dating, seismology, mapping) 

• Still more problems and questions to 
investigate now and in the future  


