Smith, an engineer and surveyor, came across numerous fossils during his work on canal construction. He realized that different layers contained different fossils, but more importantly, those fossils always occurred in a predictable order of appearance. 

The order of fossils in sedimentary rocks was the same all over England. This became known as the “Law of Faunal Succession”.

Because fossils appeared in a predictable order, you can use them as markers of relative time. Moreover, you can define time periods based on what was living at the time. This enabled geologists to construct a relative time scale, define time periods, and name them.

The “Father of Modern Geology”, Lyell devised new ways of thinking about Earth history and using geological evidence. He expanded on Hutton’s uniformitarianism and proposed it as a counter to…. 

….catastrophist theories that were an effort to reconcile Biblical accounts with geological phenomenon. During Lyell’s day attempts to attribute virtually all rock units to Noachian flood were popular.

Even granite was once thought to have deposited from the Noachian flood!

Lyell’s uniformitarianism had three components. 

1. The Laws of Science act uniformly through time.

2.  Geological processes happened in the past as they do today, and

3.  The processes that affected the earth have always happened a the same gradual rates and intensities.
Uniformity of Law is universally accepted.
Uniformity of process is generally accepted. For example: The mud cracks preserved in this Paleozoic strata formed in the same way mud cracks form today. 

But there are exceptions to uniformity of process. These banded iron formations can not form today because the most of the iron in the ocean precipitated when plants first started making oxygen in great quantities. Today we realize that uniformity of process is only generally true.

And there are numerous exceptions to uniformity of rate. Tsunamis, earthquakes, volcanism and landslides are by all accounts non-gradual, even catastrophic processes. Modern uniformitarianism accommodates such catastrophic events.

Although Lyell’s uniformitarianism was only generally true, his book “Principles of Geology” made him the undisputed father of modern geology. In it he adds one more principle to relative dating…

The Law of Inclusions: Rocks included within other rocks are older than the rocks they are contained in.

The granite here is younger than the rocks embedded in it.

Despite all their contributions, none of these guys could tell you HOW old a rock was. Absolute dating had to wait until…

… the Curies, Marie and Pierre discovered radioactivity!

Although the Curies isolated the radioactive element Radium and contributed greatly to our understanding of radioactivity, they did not use it to date rocks. Methods of analysis were not yet sophisticated enough to measure the tiny amounts of radioactive materials in rocks and their decay products.

To that purpose the mass spectrometer was invented in the 1940s and began to be used in radiometric dating in the 1950s. 

Radiometric dating using mass spectrometers have dated terrestrial materials back to 4.404 billion years. Extraterrestrial objects are still older and will be discussed in the next lesson.

