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Definition 

The definition of research misconduct adopted herein is from Research Councils UK.  The 

definition is given in the RCUK Policy and Guidelines on Governance of Good Research 

Conduct (February 2013).  It includes, but is not limited to, the following. 

Falsification.  This comprises the inappropriate manipulation and/or selection 

of data, imagery and/or consents. 

Misrepresentation of data, for example suppression of relevant findings 

and/or data, or knowingly, recklessly or by gross negligence, presenting a 

flawed interpretation of data. 

 

Perpetrator 

Christopher Bronk Ramsey is a professor at the University of Oxford.  His main area of work is 

in a subject known as “radiocarbon dating”.  Briefly, radiocarbon dating tries to determine 

how many years ago an organism died.  For example, suppose that we find a sample of a bone 

from some animal; then, using radiocarbon dating, we might be able to determine that the 

animal died, say, 3000 years ago. 

An overview of radiocarbon dating is given Appendix 1.  In the descriptions of Ramsey’s 

offences, familiarity with the subject at the level of that appendix is assumed. 

 

First offence: knowingly-erroneous statistical analyses 

Occasionally, repeated radiocarbon measurements are made on a single sample.  A statistical 

method for combining such repeated measurements was presented by Ward & Wilson 

[Archaeometry, 1978].  The method is now standard in the literature.  A problem, though, has 

arisen: the same method has also been used when measurements are made on different 

samples.  That problem is considered in this section.   

Ward & Wilson consider two distinct cases.  Case I is where all the measurements are made 

on the same sample, which is believed to be homogeneous.  In Case I, the authors advise first 

doing a simple statistical test, as a partial check that there was no measurement, or other, 

error.  Assuming that the test is passed, the radiocarbon measurements are combined via a 

simple weighted average. 

http://www.rcuk.ac.uk/
http://www.rcuk.ac.uk/RCUK-prod/assets/documents/reviews/grc/RCUKPolicyandGuidelinesonGovernanceofGoodResearchPracticeFebruary2013.pdf
http://www.rcuk.ac.uk/RCUK-prod/assets/documents/reviews/grc/RCUKPolicyandGuidelinesonGovernanceofGoodResearchPracticeFebruary2013.pdf
http://www.arch.ox.ac.uk/CBR.html
http://dx.doi.org/10.1111/j.1475-4754.1978.tb00208.x
http://dx.doi.org/10.1111/j.1475-4754.1978.tb00208.x
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Case II is for when “one does not know whether all determinations are estimating the same 

date (or effectively indistinguishable different dates)”; the emphasis is theirs [Ward & Wilson, 

1978, p. 21].  Case II is thus for measurements of different samples.  As the authors state, 

there is a “fundamental difference” between Case I and Case II: the simple weighted average 

that is used for combining measurements in Case I should not be used in Case II.  Instead, a 

more complicated method must be used.  An approximating method is described by the 

authors. 

The foregoing is accepted by everyone who has studied the issues, as far as I know.  (There 

can be different approximating methods used in Case II; exact methods are not feasible.) 

Despite the above, Ramsey has published papers where he uses the simple method of Case I 

in situations that fall under Case II.  The result is to give illusory precision.  For example, if 

some radiocarbon samples that should be treated under Case II would have given an age 

range of 3000–3100 years—using a valid method—Ramsey might claim a more precise range 

of 3025–3075, by using the method of Case I (this example is for illustrative purposes only). 

I e-mailed Ramsey about this, in February 2014.  A copy of my message, and Ramsey’s reply, is 

in Appendix 2.  The reply admits that “any classical statistical method, based on normality 

assumptions will only be an approximation - and possibly not a very good one”.  Thus, the 

reply acknowledges that the method used in his papers is sometimes not good.  The reason 

for using the method seems to be that doing the calculations correctly would be difficult.  It is 

indeed true that doing the calculations correctly is difficult, but that is not a valid reason for 

misleading readers by presenting calculations that are known to be wrong. 

Ramsey’s reply also states that his “papers all have the primary data and so anyone can 

reanalyse the data using different assumptions”.  That obviously does nothing to allay the 

problem of unjustified precision in the published papers’ claims—which is what readers of the 

papers rely upon.  The problem is especially acute because almost none of those readers will 

have the statistical expertise required to do the difficult reanalysis themselves. 

The rest of Ramsey’s reply is mostly verbiage. 

The full problem is worse than the above might indicate.  In the field of radiocarbon, a 

standard computer program used for the analysis of radiocarbon ages is OxCal.  OxCal was 

written by Ramsey.  In OxCal, the simple method of Case I is implemented; so many other 

follow the use of OxCal’s author, and inappropriately use Case I.  Thus, Ramsey has led many 

other researchers into also publishing papers that are based on the inappropriate method. 

 

https://c14.arch.ox.ac.uk/embed.php?File=oxcal.html
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Second offence: failing to properly consider volcanic gas 

Some of Ramsey’s work has purported to date a major eruption of the island volcano Thera, 

in Greece.  The date is key for anchoring much of ancient history around the eastern 

Mediterranean.  There have been at least four conferences on the date, a few books, 

hundreds of research papers, etc.  Ramsey (and some other radiocarbon scientists) claims 

that the date is much earlier than is possible according to conventional archaeology. 

The area around a volcano will degas CO2, especially prior to an eruption.  In the atmosphere, 

CO2 includes some 14CO2; volcanically-degassed CO2, however, includes no 14CO2—this is a key 

distinction.  Plants absorb most of their carbon from CO2 in the air.  Thus, any plant that 

absorbs a portion of its carbon from degassed CO2 will be deficient in 14C. 

The radiocarbon age of the remains of a plant depends on the amount of 14C in the remains.  

Hence, by absorbing volcanically-degassed carbon, the radiocarbon age of the plant will be 

increased.  Simply put, any plant grown on a volcanic island would be suspected of having a 

radiocarbon age that is greater than its actual age, due to absorbing some degassed CO2. 

Ramsey’s papers on radiocarbon ages from Thera do not properly treat the above issue.  Yet 

Ramsey has been using radiocarbon ages from Thera to underpin his claims to rewrite ancient 

history—much to the consternation of Mediterranean archaeologists. 

One of Ramsey’s papers on Thera was published in the book Tree-Rings, Kings and Old World 

Archaeology and Environment (2009).  This paper discusses, in particular, the radiocarbon 

ages of several seeds from Thera.  The paper’s analysis was based, in part, on the assumption 

that all the seeds had effectively the same 14C concentration.  I sent an e-mail to Ramsey 

about this (on 9 December 2008).  The e-mail noted that there were good reasons to believe 

that the assumption was false, e.g. “there would surely have been some degassing on and 

around the island while the seeds were growing”.  The e-mail continued as follows. 

Your paper argues against such problems, claiming that "Statistical procedures exist 

to test a hypothesis of whether all the data are consistent (or not) with describing 

the same age (Ward and Wilson 1978)".  That claim is untrue.  

Ramsey’s reply admitted that “As you say you certainly cannot prove that they all have the 

same radiocarbon concentration”. 

Another of Ramsey’s papers on Thera was published in Science (original on 28 April 2006; 

revision on 24 April 2013).  This paper also discusses seeds from Thera, claiming that the 

seeds “show a consistent age”.  The claim is impossible, and Ramsey knows that. 

The issue of degassing ties in with the problem of Case I vs. Case II: even if two seeds were 

known to be from the same year, one might be affected by degassing and the other not. 

http://en.wikipedia.org/wiki/Minoan_eruption
http://www.sciencemag.org/content/312/5773/565
http://www.sciencemag.org/content/suppl/2006/04/25/312.5773.565.DC1/Manning.SOM.rev1.pdf
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Appendix 1:  Basics of radiocarbon dating 

The term “radiocarbon” is commonly used to denote 14C, an isotope of carbon which is 

radioactive with a half-life of about 5730 years.  14C is produced by cosmic rays in the stratosphere 

and upper troposphere.  It is then distributed throughout the rest of the troposphere, the oceans, 

and Earth’s other exchangeable carbon reservoirs.  In the surface atmosphere, about one part per 

trillion (ppt) of carbon is 14C. 

All organisms absorb carbon from their environment.  Those that absorb their carbon directly or 

indirectly from the surface atmosphere have about 1 ppt of their carbon content as 14C.  Such 

organisms comprise almost all land-dwelling plants and animals.  (Other organisms—e.g. fish—

have slightly less of their carbon as 14C; this affects how radiocarbon dating works, and there are 

methods of adjusting for it.) 

When an organism dies, carbon stops being absorbed.  Hence after 5730 years, about half of its 
14C will have radioactively decayed (to nitrogen): only about 0.5 ppt of the carbon of the 

organism’s remains will be 14C.  And if the carbon of the remains is found to be 0.25 ppt 14C, then 

the organism would be assumed to have died about 11 460 years ago.  Thus, a simple calculation 

can find the age, since death, from any 14C concentration.  (Remains older than about 50 000 

years, however, have a 14C concentration that is in practice too small to measure; so they cannot 

be dated via 14C.) 

Ages are conventionally reported together with the standard deviation of the laboratory 14C 

measurement, e.g. 900±25 14C BP (14C-dated, years Before Present).  The true standard deviation, 

though, will often be larger than what is reported, due to non-laboratory sources of error—e.g. 

the admixture of impurities with the remains. 

Although a tree may live for hundreds, even thousands, of years, each ring of a tree absorbs 

carbon only during the year in which it grows.  The year in which a ring was grown can be 

determined exactly (by counting); so radiocarbon dating can be tested by measuring the 14C 

concentrations in old tree rings.  Such testing found errors of up to several centuries.  It turns out 

that the concentration of 14C in the carbon of the surface atmosphere has not been a constant 

1 ppt, but has varied with time.  Thus the simple calculation of age from 14C concentration is 

unreliable. 

Tree rings, though, also provide a solution to this problem.  The concentration of 14C in the carbon 

of an organism’s remains can be compared with the concentrations in tree rings.  Tree rings that 

match, within confidence limits, give the years in which the organism could have plausibly died. 

The matching procedure thus provides calibration of 14C concentrations.  (Calibration via tree 

rings, though, does not extend back 50 000 years; other ways of calibrating are therefore being 

developed.)  Ages that are estimated without calibration continue to be reported, and are called 

“uncalibrated 14C ages”, or simply “14C ages”.  
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Appendix 2:  Some correspondence on the Ward & Wilson method 

 

From: D.J. Keenan 

Sent: 05 February 2014 18:20 

To: Christopher Bronk Ramsey 

Cc: Malcolm Xxxxxx; Tiziano Xxxxxxxx 

Subject: Misuse of Ward & Wilson test 

 
Dear Christopher, 

 

Malcolm forwarded to me a copy of some correspondence between you and Tiziano.  In the 

correspondence, you claim that “if all the samples are short-lived from the same year we would 

expect them to all have the same radiocarbon composition and thus act as if they were all from 

the same sample”.  The claim is clearly false for samples from Thera.  You are aware of the issue 

of misusing the test of Ward & Wilson: you have I have discussed it before by e-mail; the issue is 

treated in detail in my NPG [2012] paper, which you read. 

 

I note that you have been misusing the Ward & Wilson test in some of your published papers, e.g. 

in Science.  Correcting the problem would lead to a wider date range.  I ask if you intend to 

publish corrigenda for those papers. 

 

Sincerely, Doug 

 

 

 

____________________________________ 

 

 

 

 

From: Christopher Ramsey  

Sent: 06 February 2014 00:03 

To: D.J. Keenan 

Cc: Malcolm Xxxxxx; Tiziano Xxxxxxxx 

Subject: Re: Misuse of Ward & Wilson test 

 
Doug 

 

There are several different issues here which are not that simple. 
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1. There is the Ward and Wilson test, formally for subsamples of the same material.  This is a 

more stringent test than you would apply for samples of material spreading over some years.  If a 

set of dates pass this test, it clearly does not mean that they are all from the same year, nor that 

they are from the same sample.  However, it does indicate that the scatter is not greater than that 

you would expect for material from a short-lived horizon. 

 

2. There is the combination method used.   Which method you used does depend on what you 

think about the samples - which ultimately is a matter of opinion.  If you assume the samples 

might be a range of different ages there is not a simple solution to this.  The distribution of ages is 

almost certainly non-normal - so any classical statistical method, based on normality assumptions 

will only be an approximation - and possibly not a very good one.  I have suggested Tiziano some 

other ways he might think about this. 

 

3. In terms of the publications - the papers all have the primary data and so anyone can reanalyse 

the data using different assumptions.  This is what I assume Tiziano will be doing, amongst other 

things.  There have of course already been many papers, book chapters etc putting different 

interpretations on the data, and also looking at models that exclude the Thera VDL data 

altogether.    I'm sure there is scope for more of this. 

 

In the end there are not perfect solutions to any of these.  The real situation is quite complicated, 

the range of possibilities to be entertained is quite large, and there is no statistical model which 

will incorporate all of this information.  In the end "all models are wrong but some are useful" - 

which applies to classical statistical models as well as Bayesian ones.  A good approach is probably 

one which looks at robustness - how much do the results change under different assumptions. 

  

However, as I said to Tiziano (which you probably heard), I don't think the details of the statistical 

methods really address the main issue here.  If you think the eruption is - say 1520 BC, then you 

cannot explain the radiocarbon data just by using slightly different statistical models. 

 

Anyway - I think it is worth Tiziano investigating these ideas in some depth - without too much 

badgering by the rest of us.  I'm happy to answer his queries if he wants any suggestions - but also 

think that it would be worth him discussing these things with people who have no particular 

interest in this particular research.  I don't think the adversarial tone, which these discussions 

sometimes descend into, is particularly useful. 

 

Best wishes 

 

Christopher 

 

 


