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There is a mid-Proterozoic stretch of Earth’s history (roughly 1.9–0.9 Ga) called, non-affectionately, the 8 
“boring billion”. The moniker was first inspired several decades ago by the apparent absence of any 9 
significant carbon isotope anomalies and was linked to the relatively “boring” interval in between Earth’s 10 
broadly two-step pattern in atmospheric oxygenation1,2. Not only does this observation continue to hold 11 
true today, but other datasets from many facets of Earth dynamics during this time have been shown to be 12 
equally peculiar. Just a few examples include: the disappearance of iron formation, notable absences (of 13 
any large oxygenation events, phosphorites, or glacial and manganese deposits)2-4, and a billion year lag 14 
between the oldest known eukaryotes and the increasing eukaryotic diversity and their ecological 15 
importance taking hold5.  16 
 17 

But the oddities of this billion years come not only from records of surface evolution and 18 
palaeoenvironment, but even solid Earth records including metamorphic style (a lack of high-pressure 19 
conditions)6 and either absences (ophiolites) or abundances (anorthosites) of igneous geologic records7. 20 
Another clue, still ambiguous at the moment, will be understanding the kinematic and geodynamic 21 
transition between the two Proterozoic supercontinents between its proposed “introversion” and 22 
“extroversion” endmember styles8. Most recently, the mid-Proterozoic has even been suggested to be 23 
expressed as deep as mantle convection and as far flung as the Earth–Moon system: with the billion years 24 
suggested to respectively represent the transition between bottom-up to top-down mantle convection9 as 25 
well as a remarkable flat-lining of Earth’s rotational history at a constant ~19 hours per day10,11. And 26 
oddities even seem to occur as deep as Earth’s core, where measured palaeomagnetic inclinations (which 27 
convert to palaeolatitude assuming a geomagnetic field model) appear to generally follow the expectation 28 
of a geocentric axial dipole for early and later periods, but during the middle interval deviate strongly12. 29 

 30 
In light of (i) the original evidence coming from a relatively stable carbon cycles, (ii) the souring 31 

over time of the non-flattering term “boring billion” and (iii) the more recent additional clues coming 32 
from solid and deep Earth too, we suggest a rebranding to the term the “Balanced Billion”. The first benefit 33 
of this change is that it circumvents the subjectivity of what is “boring” as well as the strawman argument 34 
used repeatedly in the literature and news media that a new discovery overturns what had previously been 35 
thought to be a boring interval. The second, more important benefit of this renaming is that it is not only 36 
better marketing but also potentially a more accurate reflection of Earth system processes during the 37 
peculiar time—not only the balanced carbon cycle, but also balanced mantle convection and a constant 38 
daylength. Whether and (if so) why these variegated processes are related is a frontier for understanding 39 
the interconnectedness of the Earth system. Furthermore, understanding Earth’s mid-Proterozoic 40 
balancing act will lead to a better understanding of the long delayed fuse in the rise of animals. Finally, as 41 
modern climate change trends toward ever increasingly extreme extremes (hotter/colder and 42 
drier/wetter), unlocking the secrets to the balanced billion may help society devise geoengineering 43 
solutions that mimic a time when Earth was more measured in its global change. 44 
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Fig. 1 | The Balanced Billion. Proxy records from Earth’s layers—from bottom to top—that exhibit 47 
important idiosyncrasies during the mid-Proterozoic. LAD BIF, last appearance datum banded iron 48 
formation; FAD d13C, first appearance datum carbon isotope excursion; proposed lower/upper boundaries 49 
of the Balanced Billion. See text for data sources. 50 
 51 
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