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2.6-2.5 MY Kada Gona River 
Ethiopia 

Semwa (2000) 3 



Olduvai Gorge, Tanzania 

http://www.historyofscience.com/G2I/timeline/images/olduvai_Gorge.jpg http://www.britishmuseum.org/images/Olduvai_285x285.jpg 
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Olduvai Gorge, Tanzania 
 ~1.8 Ma 

Olduvai Gorge, Tanzania  0.7 to 1.4 M 



Clacton Spear, Clacton-on-Sea, UK 

http://www.britishmuseum.org/images/an21048_m.jpg http://www.britishmuseum.org/images/Olduvai_285x285.jpg 

Oldest wooden implement in the world 420,000 years 6 



Neolithic: Abu Hureyra, Syria 

Quern: earliest known 
stone used to make 
flour (9500-9000 BC 

http://www.britishmuseum.org/explore/highlights/highlight_objects/pe/q/quern_stone_for_making_flour.aspx 7 



https://upload.wikimedia.org/wikipedia/commons/1/1d/Carte_Neandertaliens.jpg 

Map of Neadanderthal Sites 
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http://www.cam.ac.uk/sites/www.cam.ac.uk/files/news/research/news/110728-mellars-map1.jpg 9 



(McEvedy 1967) 
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Chalcolithic: Wadi Feinan, Jordan (4500 - 3500 BC) 

http://www.flickr.com/photos/84963342@N00/385336739 http://www.metmuseum.org/toah/images/h2/h2_L.1994.74.6.jpg 
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Bronze Age: Copper + Tin ( + Arsenic): 

http://www.flickr.com/photos/larbear/2743798004/ 

Timna, Isreal Copper Mines Group of arsenical copper tools from The Cyclades 

http://www.britishmuseum.org/images/ps340118_l.jpg 
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http://www.flickr.com/photos/awv/3759274280/ 

Bronze Age: The Mold gold cape: Bryn yr Ellyllon, Wale (1900 - 1600 BC 
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(McEvedy 1967) 14 



(McEvedy 1967) 15 



http://sites.museum.upenn.edu/gordion/history/ironage?showall=1 

Phrygian City Gordion: King Midas (Iron Age 1250 - 700 BC)  
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Iron Age of India: Uttar Pradesh 1800 - 900 BC 

http://antiquity.ac.uk/projgall/tewari/tewari.pdf 17 



(McEvedy 1967)  18 



(McEvedy 1967)  19 
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Building Stone: Acropolis, Gela, Sicily 6th C BC 
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Plato and Aristole 
Dialectics 
 
Della Robbia 
Il Duomo 
Firenze 



Roman Empire: Cement and Hydraulic Engineering 

http://www.flickr.com/photos/armk/1241562208/ 

http://www.flickr.com/photos/lesec/44052812/ 

Segovia Aquaduct 
 (~100 AD) 

Pont du Gard (~50 AD) 
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The Pantheon, Rome, built ca 110 AD. Note cement roof 23 



24 Hematite, Elba, Italy 
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The School of St Thomas Aquinas, Strozzi  1450  
San Marco, Firenze 



Early Rennaissance 
Georg Agricola 
(1490-1555) 
 
Bermannus, sive de re  
metallica dialogus (1530) 
 
De Natura Fossilium (1546) 
 
De Re Metallica (1556) 
 
 

http://www.gettyimages.com/detail/3450050/Hulton-Archive 28 

Lead-Zinc ore, Pomorzani Mine, Poland  



29 
Poggi Palace, University of Bologna 
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Ulisse Aldrovandi 
1522-1605 AD 
Bologna 
 
“Father of Natural History” 
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Aldrovandi Collection, Poggi Palace, Bologna 



http://danielmitsui.tripod.com/sitebuildercontent/sitebuilderpictures/platinum.jpg 

Metals in common 
Use in 1800: 
Gold 
Silver 
Copper 
Lead 
Mercury 
Iron 
Tin 
Platinum 
Antimony 
Bismuth 
Zinc 
Arsenic 

Platinum 
Chalice 
1788 
 
The platinum was 
refined from 
silver ore recovered 
in placer deposits 
in Venezuela and 
Colombia 
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Industrial Age: 
Titanium 
Magnesium 
Cobalt 
Nickel 
Manganese 
Aluminum 
Chromium 
Industrial diamonds 
Flourite 
Phosphate] 
Potash 
Asbestos 
 

Aluminum Hortop on 
Washington Monument 

Napoleon III’s 
aluminum baby rattle 
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Moka Express 
1933 
Alfonso Bialetti inventor 
 
Made of Aluminum 
because Mussolini 
embargoed steel in favor 
the national metal. 
NY Times 21 Feb 2016 
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Modern Age: 
Plutonium 
Cadmium 
Uranium 
Zirconium 
Silicon 
Lithium . . . . 

http://www.sciencemuseum.org.uk/images/object_images/535x535/10305851.jpg 

Silicon disk (1996) 
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1907: The First Man-Made Material: Bakelite 
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Patterns of Production: Aluminum 

Wagner et al 2002 
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Wagner et al 2002 
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Wagner et al 2002 
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Wagner et al 2002 
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Wagner et al 2002 
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Patterns of Production: Copper 

Wagner et al 2002 42 



Wagner et al 2002 43 



Wagner et al 2002 44 



Wagner et al 2002 
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Patterns of Production: Potash 

Wagner et al 2002 46 



Wagner et al 2002 47 



Policy and Production 

Goonan 2002 
48 



Goonan 2002 49 
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Goonan 2002 
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Government Land Surveys 

Goonan 2002 
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Goonan 2002 
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Goonan 2002 57 
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https://www.eia.gov/totalenergy/data/monthly/pdf/flow/total_energy.pdf 
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http://www.flickr.com/photos/ashraf/151862329/in/photostream/ El Bourj el Arab, Dubai 
60 



http://www.flickr.com/photos/ashraf/151850309/in/photostream/ 61 


