
Miscellaneous commentary 
 

Rationalising geological time (May 2011) 

The Système International d'Unités (SI) is the agreed arbiter that defines the units in which 
phenomena are measured. There are 7 SI base units (length, mass, time, electric current, 
temperature, intensity of radiation and amount of substance) from which others are derived 
as they become necessary. Geoscientists have striven to comply, though not always happily. 
For instance the doubly-derived SI unit for pressure, the pascal (Pa) is a newton (derived 
unit of force) per square metre (N m-2), and in base units 1 kg m-1 s-2. The pascal replaced 
the long employed arbitrary unit, the kilobar (1 kb = 1000 x surface atmospheric or 
barometric pressure) one of which represents about 3.5 km depth in the earth. The 
reluctance to shift units is probably innate conservatism, for 1 kb = 100 MPa: simples!  
Another problem has arisen, as regards the SI unit for time – the second. This is unwieldy for 
geological time, the Earth having formed approximately 1.435 x 1017 seconds ago. It’s not so 
handy for history either, about 3 x 1010 seconds having elapsed since William of Normandy 
won the Battle of Hastings. 

 

The geological spiral of time (Credit: US Geological Survey) 
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The year is what we remember, but even that in a historical sense has its problems, for 
instance the BC/AD division where some scholars even dare to suggest that Christ was born 
in 4 BC. The more politically correct Common Era (CE) and before it (BCE) of course doesn’t 
fool anyone. Interestingly, as Wikipedia indicates, there are over ten current versions of a 
‘year’ depending on context (for instance, astronomers favour the Julian rather than the 
Gregorian Year used by the rest of us).  Historical and thus geological time has the unnerving 
habit of continually getting longer, and it is a major problem to measure historical time 
precisely, either from increasingly vague records as one delves backwards in historical 
documents or because of the inherent imprecision in measuring radioactive isotopes and 
their daughter products that underpins archaeological and geological time. Archaeologists 
have a very hard time of it, for their workhorse is radiocarbon dating that depends on the 
production of radioactive 14C in the atmosphere by cosmic rays’ interaction with nitrogen. 
The rate of 14C production varies over time with the cosmic ray flux from extra-solar 
sources, and even worse, a very large amount was produced by testing nuclear weapons in 
the atmosphere in the mid 20th century. Abandoning the BC/AD (BCE/CE) division that lurks 
still with historians and archaeologists, geoscientists speak of time ‘before present’ (b.p.), 
which doesn’t matter a damn for geological Periods, Eras and Eons which are immensely 
long, whatever the unit. But it does for the Holocene, mainly calibrated by radiocarbon 
methods: bomb-test production of 14C, which will linger about 50 thousand years before 
near-complete decay, has forced the ‘present’ to be set at 1950 AD and that convention is 
not going to go away in the foreseeable future! 

So we are stuck with the year, even though it is arbitrary and changes all the time, along 
with kilo, mega and giga prefixes for thousands, millions and billions of years. Yet teeth are 
now being ground over what the unit’s symbol should be (Biever, C. 2011. Push to define 
year sparks time war. New Scientist, v. 210 (30 April 2011), p. 10).  A task group of 
geoscientists and chemists set up by the International Union of Pure and Applied Chemistry, 
IUPAC, and the International Union of Geological Sciences, IUGS in 2006 have defined the 
year. ‘Why chemists?’ you might wonder. Well, they measure the radioactive decay 
constants of isotopes used in radiometric dating. The link to the SI system through the base 
unit of one atomic-standard second is to be standardised by the solar year, the time in 
seconds between one solstice and the next at the equator, for year 2000: i.e. 3.1556925445 
× 107 s (Holden, N.E. et al. 2011. IUPAC-IUGS common definition and convention on the use 
of the year as a derived unit of time (IUPAC Recommendations 2011). Pure and Applied 
Chemistry, v. 83, p. 1159-1162; DOI: 10.1351/PAC-REC-09-01-22). It is to be called the annus 
(a), applied in ka, Ma or Ga to two usages of time, the time difference between “now” and 
an event in the past, and the time difference between two events in the past. This dual 
usage is the source of the gnashing of teeth. Whereas Ma, for instance, was quite 
acceptably used for the measured age of a rock relative to the present, there are at least 
three schools of thought for other uses of time. Some have been quite happy to use Ma for 
measured age, a fixed time datum in the past such as the Precambrian-Cambrian boundary, 
and a time duration such as that of a geological Period or some major event such as an 
orogeny (that has been used in Earth Pages news since its outset). Others would distinguish 
between the first and the other two, as for instance Ma for the first and Myr for the other 
two. But there are variants, the symbol mya having been used for ‘million years ago’, and 
the international science journal Nature currently uses Myr for the first but now takes the 
safe path of using ‘million years’ for the other two. Nicholas Christie-Blick of Columbia 
University in New York is reported as having opined that the rationalisation to one-symbol-
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fits-all is a huge step backwards, and he is not alone; Science editorial staff will continue to 
demand of their authors a distinction between age and time span, since a switch would 
confuse its readers, long accustomed to that usage. 

Because it is so easy to write easily understandable phrases, such as ‘the rock has an Ar-Ar 
age of 25 Ma’, ‘it took 25 Ma for this trilobite to disappear from the geological record’, and 
‘about 25 Ma ago, there is a gap in the fossil record of primates’, I personally welcome the 
simplification to a single unit symbol, especially as it will encourage authors to write more 
nicely. 

 

A sign of the times; the Anthropocene (July 2011) 

On 11 May 2011, the Geological Society of London hosted a conference, co-sponsored by 
the British Geological Survey, to discuss evidence for the dawn of a new geological Epoch: 
the Anthropocene, supposed to mark the impact on the Earth of our species. The Society, 
and no doubt others internationally, is interested in gathering thoughts, reflections and 
observations about the Anthropocene. There is indeed a powerful and vocal, though not 
necessarily large, lobby directed at the International Commission on Stratigraphy (ICS) to 
enshrine this new division. That lobby has been active since 2000 (see: No escape from 
global warming;  Changing the world; Epoch, Age, Zone or Nonsense in November 2000, 
April 2005 and March 2008 respectively) 

We currently live in the Holocene (‘entirely recent’) interglacial, an Epoch with ICS 
imprimatur. Starting at 11.7 ka, it has been but one of very many interglacials since about 
2.6 Ma ago; the start of the Pleistocene Epoch and the Quaternary Period – Arduino’s last 
surviving division of geological time, and lately resurrected from an untimely demise! The 
‘golden spike’ for the Pleistocene/Holocene boundary is at the agreed combination of 
signals – ‘deuterium excess values, accompanied by more gradual changes in 18O, dust 
concentration, a range of chemical species, and annual layer thickness’ – of the end of the 
Younger Dryas/Greenland Stadial 1 in a single Greenland ice core (NGRIP) held in a cold 
store in Copenhagen.   

The Holocene itself was based on anthropocentric grounds; i.e. it roughly coincides with the 
transition from human foraging to sedentary life, agriculture, the relentless development of 
exploitation of the majority of humans and the commodification of the physical and organic 
environments following the Younger Dryas stadial. I guess that paraphrases how the 
‘Anthropocene’ is proposed to be defined – a signal of the beginning of irreversible global 
change due to human activities whose future we cannot predict.  

Even if it was possible to agree on some definitive signal of the onset of human-induced 
global change in the geological record, there remains the formal difficulty for the ICS of 
agreeing on the location as well as the age and likely durability of the GSSP that would mark 
the beginning of the ‘Anthropocene’. The originator of the idea, Nobel Prize winning 
chemist Paul Crutzen, argued vaguely for the ‘start of the Industrial Revolution’. Recently it 
has been proposed by some to be 6 August 1945 marked by long-lived radioactive fallout 
from the atomic massacres of civilians at Hiroshima and Nagasaki.  Quaternary researchers 
decided some time back that the ‘present’ (as in ‘before present’ or b.p.) should be the year 
1950 when atmospheric testing of thermonuclear weapons created excess 14C that will 
make radiocarbon dating of the next 50 ka somewhat more uncertain than it otherwise 
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would have been. The ICS may well have a lengthy debate on its hands if the proposal ever 
reaches its deliberations. 

Furthermore, the advocates are concerned that we are living in the transition into their 
‘Anthropocene’ and that it will be so rapid and biologically disastrous as to manifest itself in 
stratigraphic sections of the future as a mass-extinction event. No previous mass extinction 
event has been allocated epochal status, being so brief, though never so brief (~10 ka) in a 
geological sense as the Holocene itself or any other interglacial of the past 2.6 Ma. 

All that I can conclude is that should there still be geologists in, say, a million years time, 
who will be living in conditions and possessing intellects about which we would be ill 
advised to guess, they will still be in awe of the vast tracts of geological time and their 
stratigraphic and tectonic records over the last 4.55 Ga. Consequently, it is possible that 
they may well regard the then ancient proposal for an ‘Anthropocene’ as premature, 
hubristic and not a little reminiscent of the fable of Chicken Little; a humorous legacy of 
their somewhat startled predecessors. By all means let us be concerned about and take 
action to halt adverse human influences on the planet, but sloganeering to climb aboard a 
bandwagon does neither.  At the Geological Society meeting, Paul Crutzen observed "... it 
will probably take another 20 years before it is formally accepted." Thank goodness for a 
sense of reality: we may all be extinct by then… 

 


