Name: _______________________________  Number: __________  Date: _________

Handout: Clock Geotime!
Use Pencil!!!

The Earth, the Sun (our star), and the remainder of the planets in our solar system formed about 4.8 billion (by) years ago.  While there might be life on other planets, we can guarantee there is life on our planet.  In this activity, we will pretend that the entire history of our planet can be reduced to the length of one day with a length of 24 hours.  Each hour would represent 200,000,000 (two hundred million) actual years or 0.2 billion years.  I have given two clock “faces”.  The first clock face represents the time from 12 o’clock midnight to 12 o’clock noon (The AM portion of a day.).  The second face represents from 12 o’clock noon to 12 o’clock midnight (The PM portion of a day.)  After writing 1, 2, 4, 5, 7, 8, 10, and 11 on our clock faces, our next step will be to convert the hours on the clock to real time measured in billions of years ago.  Starting at 12 AM midnight on the top clock face with 4.8 bya on each succeeding time (1 AM, 2 AM, etc.) decrease the value by 0.2 by (4.6 bya, 4.4 bya, etc.).  After 11 AM (2.6 bya) on the top clock face, move to the bottom clock face with 12 PM noon being 2.4 bya, and proceed.  11 PM should be equal to 0.2 bya.
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1.  The Precambrian era began between 4.8-4.6 billion years ago.  Let’s say that the 
     correct number is 4.8 billion years ago, and lasted until 540 mya (million years ago).     

     Remember each 200,000,000 or two hundred million years equals 0.2 billion years 

     (by). Until what time on your clock face does the Precambrian era last? _________
2.  The Paleozoic era began at 540 mya, and lasted until 250 mya.  What was the clock 

     time when the Paleozoic ended? __________
3.  Dinosaurs dominated the era known as the Mesozoic era.  It began at 250 mya, and 

     lasted until 65 mya.  What time was it when the Mesozoic ended? __________
4.  We live in the Cenozoic era which began 65 million years ago, and continues to the 

     present time.

5.  Give the clock time for each of the following:

a. oldest prokaryotic fossils  (cells with DNA, but without a nucleus):  2.5 bya; ________
b. oldest eukaryotic fossils (eukaryotes were formed from the endosymbiosis of 

    prokaryotes): 1.5 bya; _____________

c. first multicellular organism: 0.85 bya; _________________

d. land plants and insects appear: 0.4 bya; _______________________

e. sharks and bony fish appear: 0.36 bya; ____________________

f.  amphibians appear (four legs, must lay their eggs near or in water), forests made  of 

    giant ferns dominate: 0.3 bya; ________________

g. reptiles appear (eggs are covered by a leathery material, so they do not need to lay their 

    eggs near water): 0.26 bya; ___________________
h. Dinosaurs appear, and gymnosperms (naked seed plants like pine trees dominate): 0.2 

    bya; _________________

i.  first birds appear (feathers probably arose to keep creatures warm – think, downy 

    feathers; birds are warm blooded):  0.15 bya; ______________
j.  flowering plants (angiosperms) appear just as the dinosaurs reach their peak 

    population, a mass extinction occurs: 0.06 bya; _________________

k  mammals (warm blooded creatures; hair or fur covers their body; mammary glands to 

    feed their young) dominate: 0.055 bya; ___________________

l.  apes appear:  0.005 bya; __________________

m. modern humans appear; ice ages present: 0.0001 bya; _____________

n.  the present: back to midnight….., 24 hours have passed.
     As you can recognize, the history of the earth is quite long.  For most of earth’s history, life was dominated by simple creatures.  Evolution proceeded via Natural Selection (as per Charles Darwin).  Humans have existed only a relatively brief time.  Please, graph of the following population numbers: 
           2500 BC (time of the renowned Egyptian culture): 300,000,000

           AD 1; time of Augustus Caesar; 500,000,000

           AD 1000; Middle Ages:  700,000,000

           AD 1800;  John Adams – President of the USA: 1,000,000,000

           AD  2000; you were a young child: 6,000,000,000, and growing by 70,000,000 every year.
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