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and how do we know?

}Methods for the identification of strata 
(stratigraphy ) came from religiously orthodox 
individuals such as Niels Stensen (òStenoó).

}There is no assumption of evolution in either 
stratigraphy or methods for aging strata.

ÁThese require merely the application of known 
physical and chemical processes

}Biblical

}Cooling of the Earth ( Thermodynamic )

}Orbital dynamics (George Darwin)

}Ocean chemistry

}Erosion and sedimentation



2

}Theophilus ð7,519

}Eusebius ð7,167

}St. Basil ð5,994

}St Augustine ð6,321

}Alphonso X ð8,952

}Lightfoot - 5918 Ussherôs 1650 estimate of 4004BCE

}Proposed that the age of 
the Earth could be 
estimated from the salt 
content of the ocean 
(1715).

}The experiment òis chiefly 
intended to refute the 
ancient notion, some 
have of late entertained, 
of the eternity of all 
things; though perhaps 
by it the world may be 
found much older than 
many have hitherto 
imagined.ó

òThe quantity of sodium 
now in the sea, and the 
annual rate of its supply by 
the rivers, lead, it will be 
seen, to the deduction that 
the age of the Earth is 99 
million years .ó (1899)

By 1909 he had revised his 
estimate to 150 million 
years.
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Na 68,000,000
Mg 45,000,000
Li 20,000,000
Sr 19,000,000
Sediments 14,000,000
K 11,000,000
Ag 2,100,000
Au 560,000
Mo 500,000
Sb 350,000
Rb 270,000
Zn 180,000
Sn 100,000
Ba 84,000

Cu 50,000
Bi 45,000
Hg 42,000
Co 18,000
Ni 9,000
Si 8,000
Pb 2,000
Mn 1,400
W 1,000
Cr 350
Th 350
Ti 160
Fe 140
Al 100

1. Assumption of constant rate of influx across 
geologic time known to be wrong. 

2. Poorly estimated parameters: rates of erosion 
and solution, rainfall, runoff, continental area, 
average exposed rock composition over time.

3. Ignores movement of elements out of oceans, 
movement which occurs at approximately the 
same rate as influx. Therefore confuses 
residence time with accumulation time

}Examined cooling of metal 
spheres of various 
diameters

}Estimated 96,670 years 
for Earth to cool to current 
temperature.

}Privately believed 3 billion 
years.

}Kelvin scale (1848)

}Second Law of 
Thermodynamics 
(1851)

}Thermodynamic 
argument that the 
age of the Earth was 
24 million years.
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Assumption: The earth is a 
warm, chemically inert planet
that is cooling.

Assumption: It can be modeled
as an infinite plane of infinite 
thickness.

Assumption: Heat loss is 
through conduction from the 
center.

}Theologians had rejected a literal reading of the 
Bible and the implied young age of the earth

}Physicists seemed to be limiting the age of the 
Earth to circa 25 million years. 

}For biologists , this wasnõt a problem as they 
generally didnõt subscribe to an evolutionary  
process that required long periods of time and 
instead allowed for directed evolution.

}This was, however, a problem for the geologists
who felt that long periods of time were needed 
for formation of the Earth as we see it today.

òThe fascinating 
impressiveness of rigorous 
mathematical analyses, 
within its atmosphere of 
precision and elegance, 
should not blind us to the 
defects of the premises that 
condition the whole process. 
There is perhaps no 
beguilement more insidious 
and dangerous than an 
elaborate and elegant 
mathematical process built 
upon unfortified premises.ó 

1. Parameters are poorly known (conductivity of rocks; thermal 
gradient; initial temperature of the Earth; heat released upon 
crystallization; exact composition and structure of the Earth).

2. Considers conduction but not convection , when the latter is a 
more important source of heat loss.

3. Ignores other sources of heat:

a. Heat left over from the formation of the Earth, e.g. gravitational energy 
from compaction, mechanical energy from meteor impacts, chemical 
energy from the formation of the Fe - Ni core.

b. Energy from contraction due to cooling

c. Energy from ongoing core expansion 

d. Radioactivity
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òWhat the internal 

constitution of the 

atoms may be is yet an 

open question. It is not 

improbable that they are 

complex organizations 

and the seats of 

enormous energies.ó

How the geologists used physics to show 
the physicists that they were wrong.
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