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The Hub Brooklyn Technical Highschool

Donald Turcotte

Jerry Schubert’s Route to Science

Cornell Engineering Physics
1956-1961



Gilles Corcos

U.S. Navy Nuclear Power School and UC Berkeley
1961-1965



Cambridge DAMTP 1965-1966

Keith Moffatt



UCLA in the 1960s

Joanne SimpsonGordon MacDonald William Kaula

MLK



Super-Rotation in Stars and Planets 



Peter Goldreich Robert Dicke



Homogeneous Fluid: Taylor Vortices

Differential-Rotation Instabilities

General Condition for Instability: 
Adverse Angular Momentum Gradient

Thermally Conducting, Compressible Fluid:
Goldreich-Schubert Instabilities



Solar Super-Rotation and General Relativity

vs

With Super-Rotation
5x10-5 oblateness

Without Super-Rotation
1x10-5 oblateness



Russell et al., Rev. Geophys. 2019

Is there much super-rotation in the Sun?



Super-Rotation on Venus

Rotation Periods
Planet Surface: 243 days

Atmosphere:  4 days
(both retrograde)



Top View:

Side View:
Rotating Table

Stationary Annulus

Heater

Hg

Hg Hg

G. Schubert & J.A. Whitehead
Science v163, 1969

Key Observation: Steady 
circulation in the liquid Hg, 
opposite to the heater rotation 
and 4x faster.



Subduction and the Mantle Transition Zone



Oceanic Crust Age Distribution: The “Smoking Gun” of Plate Tectonics

Muller et al., 2018



Depth of Mantle Convection
(Major Post-Plate Tectonics Controversy)

Main Geodynamical Question: Does subducted lithosphere penetrate 
the 660-km discontinuity? 



Schubert, Yuen & Turcotte, 1975

Lithospheric Slab Thermal Structure

Slab Buoyancy
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Cooling of the Earth and Moon

…radioactive heat production cannot equal 
surface heat flux, so both Earth and 
Moon must be cooling…



Earth Thermal History and the Urey Ratio

Mantle temperature
and viscosity

Mantle Rayleigh
and Nusselt Numbers

Surface heat
flux

Urey Ratio 
radioactive heat production/heat loss
bulk Earth: Ur=0.4-0.5;  mantle: Ur=0.2-0.4

Schubert, Stevenson & Cassen, 1980

Harold Urey





Continental Crust Growth History

Reymer-Schubert Growth Curve R&S :  
Rapid Hadean growth followed by slow, steady accumulation  



Nature 327, 1987

Chick Keller



Geodynamics : A True “Gateway” Textbook 

Available in English, Chinese, Japanese, French, German, Italian…

1982 2002 2014



2001 2007 & 2015

More Books



Gerald Schubert: Major Awards and Service

• AGU Macelwane Medal
• Editor, J. Geophys. Res. 
• NASA Missions: Apollo, Pioneer Venus, Magellan, Galileo
• AGU Harry H. Hess Award
• UCLA ESS Chairman
• AGU Planetary Science Section President
• NAS and AAAS Member



Earth & Planetary Science Milestones 1965-2025

• Plate tectonics
• Mantle convection
• Earth & Moon formation
• Early Earth history
• Planetary exploration
• Planetary dynamos

Jerry Schubert contributed to all of these…




