Radiometric Dating


Introduction

Hello, and welcome to the fifth in my series of presentations on the conflict between science and creationism.  Today, I’m moving away from astronomy, and down to planet Earth, with a presentation on radiometric dating.   As ever, I’m basing my talk today on the slide presentations of the infamous young-earth creationist, Kent Hovind.  This means I’m going to respond to points raised in his slides, so I won’t cover all of this topic by any means – just the bits that are relevant to creationist claims.
 
Lots of these arguments are dealt with in the wonderful archive on TalkOrigins.org. Please search for their extremely detailed site and read their much more thorough rebuttals of these claims.  You can find many of the arguments that I've used here on that site, however, I’ve added a few extra bits here to bring the coverage up to date.  So let’s get started.


Background

Radiometric dating is a wonderfully powerful tool for science - it shows beyond any doubt that many of the rocks on Earth are billions of years old, and that many fossils are tens or hundreds of millions of years old. If radiometric dating is reliable, then young-earth creationism is 100% false. If creationists cannot successfully counter this scientific discipline then their entire argument is dead.  So, as you might imagine, creationists waste a lot of energy attempting to show that radiometric dating is not as reliable as scientists claim it to be.

There is lots of good information on Wikipedia, as ever, so please check out the articles on that site if you get time.

What is radiometric dating? Well, in essence, it is a method of measuring the age of a sample, be it an organic sample like a piece of wood or preserved flesh, or maybe a clay pot, a fossil or a rock.  Radiometric dating is really a family of methods, all built around the same basic principle, that certain elements are unstable, that is, they decay over time into lighter elements. Often, different isotopes of the same element have vastly different decay characteristics.

You may remember from high school science lessons that an isotope is like a different version of the element. The identity of an element is based on the number of positively charged protons in the atom’s nucleus. However, there are also neutrons in most atomic nuclei, and the number of these can vary slightly. This variation gives us different types of the same element.  An example of this is Carbon-14, which is a variety of Carbon with 6 protons, as usual, but 8 neutrons, instead of the usual 6 in the far more common Carbon-12. 

Carbon-14 decays rapidly over time. Well, rapidly in geological timescales.  It has a half-life of around 5,730 years. That means that, if you keep a sample of Carbon-14 for 5,730 years, you would expect half of it to have decayed in this time.  After another 5,730 years, you would expect half of the remainder to have decayed, leaving you with just one quarter of the initial sample. And so on.

Continuing with the example of Carbon, the interesting thing about the two isotopes of Carbon, Carbon-14 and Carbon-12 is that Carbon-12 is very stable, meaning that after a few thousands of years you would expect essentially none of it to have decayed.  This means that if you start with a sample of a known ratio of C-14 to C-12, say 1:1, then you leave it for a certain amount of time, you can measure the ratio of these two elements again, and from that, you can work out what fraction of the C-14 has decayed, and hence, with a bit of maths, how long it has been decaying for based on its known half-life.

So, as an example, let’s say we started with equal amounts of C-14 and C-12, and then at a later time, we find that there is now only half as much C-14 as C-12, then given that we know that the amount of C-12 is constant, we know that half of the C-14 has decayed, and hence we know that the sample is about 5,730 years old. If only 1% has decayed, for example, then we can calculate that the sample is around 83 years old.

Of course, this means that you have to know the initial ratio of these two isotopes in the sample, and there are means of working this out. But in a very general sense, this is how radiometric dating works. Of course, the modern technique is very much more advanced than this, but Creationists almost always dwell on  a very simple caricature of this most simple explanation to develop their arguments – they never seem to bother looking up how this technique is actually used today in practice. And you’ll see that this is essentially the failing behind all of their arguments.

Assumptions

Radiometric dating methods have been hugely improved over the last century since their invention, and the modern techniques can control for or, in many cases, totally avoid all of the complaints that creationists have about the massively over-simplified caricatures that they claim to represent the cutting edge of modern scientific technique.

The official presentations given by members of the Creationist group Answers in Genesis often state that radiometric dating relies on several flawed assumptions. In reality, this simply isn’t true. The reason why the creationists believe this is often because they have this idea that radiometric dating is still being performed in the same way that it’s taught in high school – basically, what I described on the previous slide.  Whereas, in practice, scientists today use a process called isochron dating, which makes none of the assumptions that creationists complain about.  I’ll cover that one the next few slides.  But what are these assumptions anyway?

Assumption 1 : The original quantity of the various isotopes needs to be known

This is just false – isochron dating, as we’ll see, does not require this assumption – it allows you to derive it the original ratios of the various isotopes from the results.

Even with the simple version of radiometric dating given on the last slide, you can get round this problem if you also measure a third quantity – the amount of the decay product or daughter isotope, left.  With this information, you can then get a better idea of the actual initial ratio of the two parent isotopes, because you know how much of the parent radioactive isotopes decays into how much of the daughter isotope, so you can add together the remaining parent isotope and the amount that must have decayed to produce the observed amount of the daughter.  Of course, you’re assuming that you know that there was none of the daughter isotope in the sample initially, or that you know how much there was. This is usually a fair assumption, but not always.

Assumption 2 : The decay rate doesn’t change.

I guess this is the big one.  Decay rates are built on some of the most fundamental laws of physics. It would be impossible for them to change. We know all the various ranges of temperature and pressure to which most samples are submitted, and we have tested decay rates under these extremes, in addition to changing magnetic fields and the presence of other chemicals – they remain always constant. We can even test decay rates over time using light emitted from distant supernovae. If you recall from the earlier presentations, we can measure supernovae over very large astronomical distances, and hence back a long way in time into the past. We don’t detect any change in decay rates whatsoever using this method.

Now, having said all this, there have been a few studies suggesting the possibility, but not the certainty, that some particularly unusual conditions that can be simulated in special laboratory equipment could alter decay rates very slightly, but no more than half a percent at most, in most cases.

To take a toy example, if we have an isotope with a half- life of a billion years, say, and we measure the Earth to be 4.5 billion years old, then in order for our measurements to be so incorrect that the Earth is actually 6,000 years old, the half-life would have to be not 1 billion years, but actually 1300 years – or wrong by a factor of 750,000 times, or 75 million percent.  There is also the case of Rhenium-187, whose decay rate can be altered by fully ionising the sample, in which case the rate changes by a huge amount. This process does not occur naturally in rock samples, and besides, the elements used for radiometric dating do not suffer this effect.

And the implications of such a rapid decay rate are actually very important – the physics of radiometric decay are so fundamental that any change to the decay rates also affects the heat generated by nuclear reactions within the Earth.  If you speed up the decay rates by such a huge factor, then you also increase the heat output from nuclear reactions.  And if you change the rate by such a huge amount, then you end up with a situation that so much heat would be generated deep within the Earth that the entire planet would melt away.

But there’s more. In order for several different radiometric methods, which is actually what we have, to give the same age, then they would all have to be massively wrong by almost exactly the same enormous factor. It’s just inconceivable that this could be the case, especially as the only changes that could affect half-lives would not be expected to affect all elements in the same way.

Assumption 3 : That there is no contamination.

Again, we can easily test for contamination. Isochron dating gives a very good method for testing for contamination in our final sample - all our results should lie on a straight line on a graph comparing concentrations of the parent, daughter and secondary daughter isotopes. This will be explained on the next slide. If the points don't lie on a straight line, then we know that there is contamination in the sample. Most processes that could affect the sample during its lifetime will only give it a younger apparent date than the true value therefore making the problem worse for young-earth creationists.

So what is this mysterious process of isochron dating, and how does it work?


Isochron Dating

The process of isochron dating works in a similar way to the original description of radiometric dating that I gave earlier. If you remember, we measure the amount of the two isotopes of the original substance – a radioactive and a stable isotope. We also measure the so-called “daughter” isotope – that is, the results of the decay of the radioactive parent. 

The main difference with isochron dating is that here we also measure one extra thing – the amount of some sister isotope. That is, some isotope of the decay product.  For example, C-14 decays to N-14, so as a sister, we could use N-15, which is also stable and non-radioactive.

So what does this extra information give us? Well really rather a lot.  The beauty of the isochron technique is that not only does it allow us to discard some of the assumptions that we had to make before, but, more importantly, it gives us a great way of checking whether or not the sample we have will give a reliable radiometric date – it can test for the situations when the dating methods may be wrong, and can allow us to discard the information in that case.

Isochron dating requires us to take many measurements of samples from the same test subject.   Then we plot a simple graph , on which we display each of our measurements.  The X-axis is the ratio of the parent isotope to the sister isotope, and the Y-axis is the ratio of the daughter to the sister.  We would expect all the results from our examination of a single subject of a single date, to lie on a straight line in this graph.  If the points do not lie on a straight line then that’s a very clear indication that we have either a mix of samples from different ages, or else that we have some contamination, and either way that the dating process is liable to be inaccurate.  If the points lie on a straight line then the more points we have the less likely this is to have happened merely by chance, and hence we can be very confident that we have an uncontaminated sample, and that therefore our date estimate will be very accurate.

What is this mysterious straight line graph that we’re using here? Let’s look at it in a bit more detail.

Isochron Dating Example 

In this slide, I’ll show the isochron dating method in action.  This is the graph that I’ve been talking about. Along the horizontal X-axis I’m plotting the ratio of parent isotope – that’s the one that decays – to the sister isotope. That is, the stable isotope of the same element as the daughter or decay product.  This sister isotope is not a product of the decay, and is stable, so its concentration won’t change.
 
On the vertical Y-axis, I’m plotting the ratio of the daughter – the decay product – to the sister.

In any sample, you would expect the ratio of daughter and sister isotopes to be the same at formation.  This is just basic chemistry – the daughter and sister are chemically identical in almost all respects, as they only differ in the number of neutrons, not protons or electrons, which form the electromagnetic bonds that hold compounds together.  So whatever the ratio on the Y-axis is, it would have been the same for all of our samples initially. So the values when this rock was formed, would have looked something like this.  There are some rare processes that could differentiate between daughter and sister, but they’re well studied and produce a tiny effect.

So what happens as the rock ages? Well, the radioactive parent isotope decays into the daughter isotope. So that means that the ratio of parent to sister goes down. Remember that the amount of the sister isotope doesn’t change as it’s not radioactive, so it doesn’t decay, and it isn’t being created in the decay reaction either.  That means that the points would move to the left as the parent decays.

However, the parent decays into the daughter isotope, so the ratio of daughter to sister is going to increase.  That means that the points will move upwards too.  And the amount that they will move in both directions will be related to the amount of the parent isotope. The more there is of the parent, the more will have decayed, and the more daughter that will be produced.

If we put this all together, we see that the points in the graph will move diagonally over time, like this.  And that will leave them on a diagonal line with a gradient that’s related to the age of the sample.  The older the sample, the steeper this line will be.  And that’s how we can derive the age.  As you can see, if there has been any contamination, say increasing the amount of the daughter isotope, then you will see points shifted vertically on this plot. If the contamination affects both daughter and sister isotopes then the point will be shifted horizontally. Either way, the points won’t lie on a straight line, so you’ll know that some contamination has occurred. You can either just throw out the contaminated results and proceed with the remainder, or sometimes it must be concluded that it’s impossible to get a reliable age for the sample that you are testing.

I plan to do a separate presentation on isochron dating at a later time, but for now I hope that this explains the basics of the method.



Examining Isochron Dating

Isochron dating gives us a very reliable and error-correcting method of measuring ages of rocks.  As you have seen, it’s remarkably easy to test whether a sample is likely to give an accurate age reading before you ever calculate the age, just by looking at the samples and fitting a straight line to them. In fact, you can do better than that – you can actually get a measure of the confidence of your fit by examining the quality of the best line fit to your points.

But there are still a few potential problems with isochron dating.  To continue with the theme of the last few slides, the basic premise is always that we need to be aware of potential drawbacks, we need to test for them and then either correct for them or otherwise throw out our sample. Also, we can get round a lot of errors by simply using radioactive parent and daughter pairs that are known not to suffer from the stated problems.

Firstly, it’s possible that a rock didn’t form all at the same time. Or, alternatively, it melted after formation, and re-solidified – potentially many times.  There are a few points to make about this issue.  Most obviously, it is often very clear from a geological standpoint when this has happened in a sample, and therefore it will be difficult to get an age for this sample other than the age at which it last solidified. Secondly, and perhaps more strikingly, this process is only ever going to make us underestimate the true age of a sample, so it’s useless as a mechanism for extricating young earth creationism from the problem of a demonstrably old Earth.

The second possible problem is that the rock could be mixed from multiple sources. For example, we could have an inclusion of a much older rock within a younger one.  Again, this can be detected fairly easily merely by examining the rock types in thin section under a microscope, and by understanding the geological process which form such rocks. Also, if the samples are not co-genetic, that means they’re not formed at the same time, then it becomes easy to detect this as the points on the isochron plot will not lie on a straight line, so we will know ahead of time that something is wrong.

In general, with isochron dating, errors that we account for will have at most a very small effect. There’s nothing that could conceivably cause our age estimates to be as wrong as the young-earthers require them to be.  Also, pretty much all of the potential sources of error serve to underestimate the age of a sample, which of course works against the creationist arguments.


Time Ladder

If you watched my earlier presentations on astronomy, you’ll know about the cosmic distance ladder – that is, we can measure very accurately the distance to nearby objects, and we can use that knowledge to calibrate methods for measuring slightly larger distances, and then we can use that to calibrate still larger distances and so on.  Well, there’s a similar technique concerning the estimation of ages in geology.  We know extremely accurately what time events happened in the last few thousand years, simply from historical records, so we can use that to calibrate short-timescale dating techniques such as C-14.  Once calibrated on the relatively recent past, C-14 can then be used to date remains from the last 30-40,000 years or so with good accuracy.  We can then calibrate longer-period techniques from this and so on.

However, that’s not the only way we can calibrate these techniques. Even extremely long-lived radioactive isotopes with very long half-lives can still be calibrated entirely separately.  We can measure the half-lives of such elements very accurately, using precise laboratory equipment.  We have measured half -lives from the very short, such as hassium-265 which has a half-life of 2 milliseconds, right the way up to tellurium-128 which has a half-life of 2.2 trillion trillion years.

But we can also check our radiometric dates by comparison with a number of other sources.  We can, for example, compare the dates with known geology such as the dating of the Hawaiian archipelago, which matches well with known models of tectonic activity. These models, using K-Ar dating to obtain dates for the igneous rocks, fit beautifully with the known spreading rate of the pacific plate.  As you trace from Hawaii westwards across the pacific, you get a succession of volcanic islands with ages that are closely linearly related to their distance from the current active region – the so-called Loihi hot-spot, which lies just to the east of the main island. As the plate moves slowly to the west, the volcanoes move away from the hot spot and the islands cease growing, with their ages frozen in time.  This is a beautiful demonstration of the accuracy of radiometric dating.  If creationists want to claim a young Earth, then not only do they have to prove that the decay rate of certain elements must have changed drastically over time, but also, for the results to tie up nicely, that the movement rate of the pacific plate must have changed by exactly the same amount to counterbalance it.  If decay rates were once 750,000 times what they are now, then the pacific plate must have been moving 750,000 times faster too.  It currently moves at around 2cm per year, so it must have been moving at over 40 metres per day! Can you imagine the forces! Can you imagine the massive earthquakes which must have literally torn the earth asunder on a daily basis!  It’s amazing that none of this is recorded in historical accounts, don’t you think?

And of course, there are many other confirmations of radiometric dating.  Some scientists propose correlation with so-called Milankovitch cycles, which are periodic changes in the Earth’s orbit around the sun that are, of course, very regular and predictable.  The main two cycles here are the precession of the Earth’s axis – akin to watching the axis of a spinning top turn in circles, slightly angled away from the vertical.  The second main cycle concerns variations in this angle between the Earth’s axis and the plane of its orbit.  These cycles last 26,000 years and 41,000 years respectively.  The existence of the astronomical cycles is not in doubt, but the impact that they make on the geologic record is on shaky ground, and hence I’m not going to cover it here in any detail. Some scientists still push this correlation, and some dispute it, so it’s best to steer clear of it altogether until it is decided one way or the other.

 The luminescence method is a method of dating that examines the effects of a decaying radioactive source on its surrounding rock. In this case, the method is used in general for samples of a few hundreds of years up to a few hundred thousand years, and uses long-lived isotopes such as Uranium-238 which has a half-life of a little under 4.5 billion years.  Most rocks contain trace amounts of these radioactive elements in them, and the decay of those elements causes the emission of damaging subatomic alpha particles. These particles damage the neighbouring minerals, especially quartz and feldspar, in the rocks, and the amount of damage can be examined, together with the amount of radiation in the sample, and hence the age can be calculated.  Though this method also relies on radioactive decay, here it’s not dependent on the relative quantities of different elements – merely on the constancy of the activity of a decaying source with a long half-life.

Dating also broadly agrees with geological models of deposition. Though it’s way too simplistic to say that older sediments are deeper, because of large-scale upheavals of entire geological strata, it is still broadly true, and rocks taken from known geological sequences give consistent radiometric dates.

The science behind all these methods is complex. A quick web search will turn up Creationist sites criticising them all, though underlying all this is the deep and undeniable fact that all these methods seem to agree very well, they all give sensible, and very large, ages and they are all based on incontrovertible scientific principles. To get a young Earth with results such as these requires absurdities of the highest degree

Errors

Before we start looking at a few specific examples that Hovind picks out which he claims show that radiometric dating is an inaccurate technique, let’s first quickly look at the concept of errors in exponential decay, as this might be slightly unfamiliar to some of you.

Exponential decay is a very counterintuitive process.  A quantity of a radioactive substance decays in a known and predictable way over time, so that after one half-life, statistically half of it will have decayed away.  The half-life is a period which, as we’ve seen, varies hugely between different elements, but is invariable for the same isotope.  So, if we measure the quantity of our daughter isotope wrong by a factor of two, which is indeed a huge error – we won’t get the age wrong by a factor of two most of the time, we’ll get it wrong by one half-life.

To demonstrate this, let’s say we’re measuring rock that is ten million years old. Let’s also say we use an isotope with a half-life of two million years. After ten million years, or five half-lives, we would expect the original parent isotope to have decayed mostly to the daughter isotope – in fact, we would expect a little over 3% of the original to remain.  However, if we measured this amount incorrectly by a huge factor of two, then that would give us ages that were wrong not by that factor of two, but instead by two million years or one half-life. So if we overestimated the amount remaining by a factor of two, we would guess an age of 8 million years for the sample, which is only out by 20%.  Because of the nature of exponential decay, radiometric ages are remarkably resilient to measurement error.

We can accurately measure C-14 ages out to around 40,000 years without much trouble. If the real age of the earth is 6,000 years, then that doesn’t mean that we’ve got our measurements wrong by a factor of 40/6 or a little over 6 2/3 times, but rather that we’re out by 36,000 years, or about 6 half-lives. This corresponds to a factor of almost eighty in our measurement!  And that’s a pretty huge error to explain away.

As we’ve already seen, isochron dating is resilient to error as it gives us the ability to measure the degree to which the results adhere to this assumption that the sample has not been contaminated. But also, pretty much any kind of contamination will only serve to make the rock appear younger than it really is, thus making the creationist case worse.

Finally, you can apply multiple, independent dating methods to one single sample, and you get a remarkable agreement. There is no sane explanation for how this could otherwise happen.

So, let’s go on and examine a few alleged anomalies that Hovind cites.


Dating Mammoth Remains

We're now deep into the territory of anomaly hunting. Hovind's presentation is full of this kind of argument, especially in the area of radiometric dating, where it's easy to find isolated cases where people have applied the techniques incorrectly, or to situations where they are known to be unreliable.

However, in this case, there really is no problem at all. Hovind mentions several studies, including one in Fairbanks, Alaska and one in Siberia, in which he claims that radiometric dating techniques applied to one mammoth gave wildly different dates.

Hovind has got a lot of things very wrong in this report. Most strikingly, if he'd read the sources he quotes carefully, or at all, then he would have noticed that in each case the two dates actually came from two totally different specimens of two different ages.  So no great surprise that the dates don’t match. Hovind incorrectly claims that the samples come from the same animal.  This is just shoddy research, misleadingly presented.  I’m going to be generous and assume that Hovind didn’t know that this was the case, although he certainly does now and doesn’t seem to have corrected any of his presentations.

The really scary thing is that this particular story from Hovind was actually quoted in an anti-evolution bill that almost got voted into law in the US state of Arkansas in 2001. Yes, that's just ten years ago, not the Dark Ages but the 21st Century. I find that simultaneously hilarious and also soul-destroyingly tragic. Let’s move on.

 Carbon-14 in Coal

A paper from Baumgardner in 2003 claims that C-14 can actually be found in coal deposits that are supposed to be hundreds of millions of years old.  Of course, after this time, essentially all C-14 should have decayed away, but the levels of C-14 measured would otherwise indicate an age of around 40,000 years. Now this is still of course way too old for creationists, but it does appear to throw into doubt the whole concept of C-14 dating, or, otherwise, seems to show that coal deposits might be much younger than the scientifically accepted ages.

How can we reconcile this issue? Is it even real?

Well, in this case the measurements are actually real. The explanation is not particularly complete yet, but a lot of good work has been done in this area. It should be noted that other methods of radiometric dating do not necessarily suffer from the same weaknesses as C-14 when dating coal deposits, and also that this seems only to happen in the case of coal, because of the unique biological origin of this material.  Coal is very rarely used as a target for radiometric dating, mainly because it is so notoriously difficult to date accurately and is susceptible to so many potential sources of contamination.

The explanation for this phenomenon seems to be related to the decay of the Uranium-Thorium series of radioactive isotopes in neighbouring rocks, triggering the creation of new C-14 from N-14 in the deposit. Some suggestion has also been made that the cause may have been the presence of organic matter in the coal, such as bacteria, though that seems to be largely unnecessary and unlikely.  The Uranium-Thorium process is definitely the most likely cause, though research is still continuing on this topic.

The important message to take away from this case is that we know that radiometric dating techniques aren’t perfect – we don’t claim that they are perfect, but we do claim that we have done a lot of work investigating the cases where certain combinations of radiometric isotopes can or cannot be used to reliable date certain rock samples. We simply avoid the isotopes that are prone to cause inaccurate dating, and we avoid the rock types that cause problems too. The fact that we find dating anomalies is fully to be expected.

 Anomalous Carbon-14

There are three papers quoted by Hovind concerning anomalous levels of C-14 in various circumstances.

In the first example, Hovind mentions a paper by Keith & Anderson from 1963.  As you can probably guess by the antiquity of this paper, and, in fact, all three papers on this slide, there really isn’t a problem in any of these cases. They are all examples where we know that C-14 dating doesn’t work very well and so it isn’t generally used there.

In this first paper, the authors studied shells of living molluscs, and obtained extremely low C-14 levels corresponding to dates of 2,300 years old for a creature that is still alive.  However, in this case, the snails were living in an extreme environment with poor levels of C-14, and also, it’s well-known that C-14 doesn’t work too well on shells.  The main culprit here is the so-called “reservoir effect”. Environments without a natural source of C-14, or aqueous environments where the dissolved carbon dioxide is largely supplied from a source poor in C-14, such as limestone, they become deficient in this isotope, and hence give unreliable ages from C-14 dating.  This does not affect most organic material such as plants and animal flesh.

The second example, from 1971, covers the case of a recently dead seal that was dated to being 1300 years old.  This is another example of the reservoir effect, where certain parts of the ocean, especially the Antarctic where this seal was found, are remarkably deficient in C-14 due to upswellings of water from great depth where the C-14 has largely decayed.  Again, all we’re looking at here is the restricted application of C-14 to marine creatures from environments with anomalously low C-14 concentrations.

Finally for this slide, there is another study by Riggs, from 1984, showing living snails dated to 27,000 years. Those of you who may be spotting patterns in this slide won’t be surprised to know that it’s another example of the reservoir effect – in this case the snails were living near artesian springs where water from deep underground, which was poor in C-14, had been bubbling up to the surface. Again, it’s easy to test for and disregard.


 Potassium-Argon Anomalies

This final slide concerns the method of Potassium-Argon dating, and possible weaknesses with this particular technique.  The problems here are partly the result of misleading interpretation of experimental results, and partly just a dishonest attempt to discredit a genuine dating technique by focusing on the areas where it works poorly.

In the first example, from a paper by Funkhouse & Naughton in 1968 (Yes, over 40 years old), K-Ar dating was used to date lava samples from recent eruptions, and was been found to give very old dates. Or, at least, that’s what Hovind says. In reality, the K-Ar method was used here to date xenoliths within the lava – that is, older rock fragments that become incorporated into the lava flow. In this case, the xenoliths contained anomalously large amounts of Argon, and hence the ages were estimated to be old using this technique. K-Ar dating applied to the lava itself, however, produced dates consistent with zero age, which is the true and accurate age for these samples.

When rocks contain anomalous argon then the K-Ar method doesn’t work well. However, the Ar-40/Ar-39 method can be used instead, as this doesn’t suffer the same problems. Mismatches between the ages gained by these two methods can be used to flag up potential issues.  Of course, it needs to be stressed that this is only a problem dating extremely young rocks where the contamination is an issue – with older rocks we don’t have this problem at all.

The second paper listed is very similar. Dalrymple, the author of this paper, is a mainstream scientist who is absolutely in agreement with the scientific age of the Earth, that is 4.5 Billion years or thereabouts.  In this paper, he measured some anomalously high ages for very young lava samples using the Ar-40/Ar-36 dating method.  If Hovind had bothered to read this paper more accurately, he would have found something interesting. Dalrymple measured 26 samples in his work, only eight of which had excess Argon, and in only one of these was there enough excess Argon to cause problems when dating rocks of a few million years old or older. The excess Argon causes problems for dating very young rocks, but not for older ones. Actually, in several samples the problems would have caused an underestimate of the true age.

What we’ve seen in this presentation is the same tactic repeated over and over again. Any creationist trying to pull the wool over the eyes of an audience by claiming that radiometric dating is inaccurate, cannot escape a number of extraordinary flaws in their argument that would make any rational scientist discard the objections utterly. The largest that I see are (1) the invariability of radiometric decay, both theoretically and experimentally, is so solid as to be beyond question.  (2) Even if decay rates could change, you’ve got an even bigger problem - rapid decay would melt the entire Earth. So creationists cannot possibly go with the changing decay rate argument. Which leaves us with contamination. (3) The fact that so many methods all agree so well would only happen by chance with coincidences so staggering as to defy explanation. And, finally, (4) we have good methods to test if there is a substantial contaminant, and to correct for its effects.

There comes a point with a hypothesis where you have to jump so many insurmountable barriers, and throw out such a huge majority of extremely well-established science, that the hypothesis stops becoming a possibility and can safely be labelled as absurdist fiction.  The young earth hypothesis, by the evidence of radiometric dating alone, more than meets these criteria.  But we’ve barely even got started so far, and believe me, even without any evidence from radiometric dating at all, there’s more than enough to disprove this hypothesis many times over. Every part of science converges on an old age for the Earth, with remarkable accuracy.

As ever, there’s loads more information on my website at frayn.net, where you can also find a transcript of this talk and all the following ones, and all the previous ones, and you can keep up-to-date with my blog as well as learning about some of my other work.

See you next time, when I’ll be talking about the beginning of life on Earth, the subject of Abiogenesis! 

Colin Frayn
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March 2011

