


Thomas S. Kuhn, PhD
(July 1922 – June 1996)

What is Science?



“But is it science?” ask the sceptics. Perhaps “No”, under 
the old definitions of chemistry, physics and biology. But 
“Yes”, as a new discipline, with an intellectual skeleton based 
on understanding complexity and simplicity, and on 
developing strategies for integrating information originating 
in entirely different fields” – GW (2011)

SCIENCE_2012_US.indd (harvard.edu)

A statistical hypothesis test is a method of statistical inference 
used to decide whether the data at hand sufficiently support a 
particular hypothesis. Hypothesis testing allows us to make 
probabilistic statements about population parameters. 
This is normal science (as per TK).

This is innovation (as per TK).

Is it a Method? What is that Method for? 
What does that Method do?

https://gmwgroup.harvard.edu/files/gmwgroup/files/1137.pdf


Some Current Paradigms:

Evolution through natural selection
     (but what about horizontal gene transfer?!)
Orbital theory 
Quantum mechanics
     (but what about gravitation?!)
Germ theory of disease transmission
Plate tectonics



Plate Tectonics



Alfred Wegener, PhD
(Nov. 1880 – Nov. 1930)



Theory of Continental Drift 

• 1912 – P1 of the hypothesis – 
‘interesting, but wha…?! no no no!’

• 1915 – P2 of the hypothesis – pretty 
much ignored (WWI happening)

• 1926 – P3 of the hypothesis (in English 
in NY) – mostly misunderstood

• 1929 – P4 of the hypothesis published 
in full – ‘okay, right, so maybe…’



AW: Species distributions as found in plant 
and animal fossils dated from between 300 – 

240 MYA also suggest previous connection 
between now separated landmasses

AW: Alignment isn’t at the current 
coastline; it’s at the depth (~ 200 m) 
of the continental shelf  



So, this story of 
supercontinents 
forming and 
breaking apart 
could be true…

…but HOW does it 
happen? What is 
the driving 
mechanism?? How 
do we verify that 
mechanism???



Two researchers working on 
different continents using different 
tools to study earthquakes made 
two separate observations during 
the 1920s – 1930s:

1. Earthquake depth under Japan 
slopes to the West such that 
deeper quakes are further West 
than shallower quakes (KW)   

2. The location of quakes on a sloping 
plane is consistent with how it 
might look if they were (are) 
occurring along a subducting or 
submerged plate (HB)

Kiyoo Wadati, PhD
(Sept. 1902 – Jan. 1995)

Hugo Benioff, PhD
(Sept. 1899 – Feb. 1968)



Okay, so now we’re adding the depth dimension – we’re starting to think about the how….but so many questions 
still….How deep does this process go? How fast is it happening? Oh no…there’s another WW starting…



Matsuyama Motonori 
Magnetic polarities reverse (1920s)

Allan Cox, Richard Doell and Brent Dalrymple 
Magnetic polarity timescale (1959)

Neil D. Opdyke
Oceanic sediment 
evidence (1962)

Frederick Vine, Lawrence Morley and Drummond Matthews  
Vine-Matthews-Morley Hypothesis (1963)

Now we have a process that we 
can measure. Which means we can 
make predictions. And test them. 
Does geology have its paradigm?



Rises, Trenches, Great Faults and Crustal Blocks
April 1967 – American Geophysical Union (AGU) meeting – D.C.

W. Jason Morgan 





How does the field of 
geology think about earth 

system processes?

Slow and steady?

Punctuated catastrophism?

Geomorphological dynamical neocatastrophism?



Pleistocene (1.5 MYA – 10 KYA) 

What 
about 

Ice 
and Sea 
Level?



What about plate tectonics and the 
opening of ocean basins?



What 
about 

volcanism?



2019





Pr
o

je
ct

s:
 T

R
2

EX

https://csl.noaa.gov/projects/b2sap/tr2ex/
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