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It is my great pleasure to introduce Richard Bono as the recipient of the inaugural Seth and 
Carol Stein Early Career Award in Geophysics and Geodynamics. As a graduate student at 
the University of Rochester, Richard produced a series of outstanding first-authored works 
in a wide array of geoscience subdisciplines, including paleontology, mantle dynamics, 
geostatistics, and microanalysis. In each study, there is a central defining contribution that 
illustrates Richard’s talent. For example:  
 
• he defined the global patterns of the first occurrence of ornithurine species providing 
context for an important avian fossil discovery from the Arctic, 

 
• he applied Bayesian statistics and new data to the key question of hotspot motion, 

 
• he devised a new cluster analysis approach to extract signals hidden in complex 
paleomagnetic data, 

 
• and he used electron microscope analyses to define key magnetite recorders in some of 
Earth’s most ancient rocks and minerals.  
 
These wide-ranging research endeavors in the lab were coupled with extensive field work in 
the High Canadian Arctic and Western Australia. 
 
However, in a sense, this just describes Richard’s background! Arguably his central work has 
been, and continues to be, on the geodynamo and what this can tell us about Earth 
evolution.  
 
Richard first tackled the question of perplexing magnetic directions that had been reported 
for the Ediacaran Period from the Sept Îles mafic intrusion of northern Quebec. Two 
magnetic directions had been reported from the same rocks apparently of nearly the same 
age. These had been used to support models of inertial interchange true polar wander 
(TPW) – the wholescale rotation of Earth by 90 degrees at astonishingly fast rates.  
 
In an experimental tour de force, Richard was able to collect the largest dataset to date of 
paleomagnetic directions from single oriented single plagioclase grains from anorthosites of 
the Sept Îles intrusion. Richard was able to document with SEM analyses that these grains 
contained exsolved magnetic particles which are ideal magnetic recorders. Moreover, when 
the magnetizations were analyzed, only one direction of the two previously reported was 
seen, indicating that the other was an overprint carried by non-ideal (multidomain) 
magnetic grains whole.  
 
These results were reported in Geology in 2015. While TPW was thus not supported, the 
data also seemed to suggest an unusual magnetic field with high dispersion and a hyper-
reversal rate. This was motivation to continue these studies to an investigation of absolute 
paleointensity, which involved another painstaking analysis. That work led to Richards’s 



discovery of the ultra-low field strength state of the Ediacaran, a field 10 times weaker than 
today, which was reported in Nature Geoscience 2019. Subsequently, this has been 
independently confirmed by other labs through studies of rocks in Ukraine and Ontario, 
Canada.  
 
At the same time as Richard’s discovery, and independently, Peter Driscoll produced thermal 
and geodynamo models predicting a dynamo near-collapse before the onset of inner core 
growth. These predictions match extraordinarily well Richard’s data, and as result the 
Ediacaran Period remains as a top contender for the time of inner core nucleation- specifically 
the only time currently where we have this match between data and model predictions. 
 
For his postdoctoral studies at Liverpool, Richard expanded into geomagnetic modeling. This 
has resulted in a flurry of new papers including his use of giant Gaussian process models to 
study paleosecular variation, and his review of the last 4 billion years of geomagnetic field 
strength which he will present today. 
 
I will also note that Richard’s publication record nicely documents how he strives to help all 
around him. This is especially noteworthy considering the collegiality of the sponsors of this 
award, Seth and Carol Stein. 
 
Richard’s work forms an impressive collection of advances on understanding the geodynamo. 
He is continuing his career as a new Assistant Professor at the Florida State University where 
he is sure to further advance our understanding of the geodynamo, but I also expect that he 
will return to additional studies in geodynamics. With this synergy, even greater things are 
sure to come! 
 
I’d like to thank Seth and Carol for establishing this award, and again, it is my pleasure to 
recognize the awardee, Richard K. Bono. 
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