Botany


Introduction

Hello, and welcome to the fifteenth in my series of presentations on the conflict between science and creationism. 
 
Today, I’m going to be talking about the subject of Botany – the study of plants, algae and fungi, and how they not only tell us about their evolutionary history, but also shed light on our own evolutionary history.  There are not many examples in this section, but it does certainly contain a very useful dating method, and one fairly strong refutation of the creationist timeline. It also contains one occasionally-used creationist argument that commits a very common logical fallacy. 
 
In particular in this presentation, I’ll be looking at a number of claims made in the presentations of the infamous Young Earth Creationist Kent Hovind.  This means that I won’t be covering the whole topic, and I won’t even be covering it in any sensible order – I’ll just cover the topics that Hovind himself mentions.  Actually, in his slides Hovind goes off on several crazy rants about totally different pseudoscientific subjects that, strictly speaking, have no bearing on his argument. One of them is that of genetically modified crops, so I cover it here for completeness.
 
So let’s get started.


 Tree Ring Dating

Tree ring dating, also known as dendrochronology, is a cunning method for dating some wooden archaeological samples by looking at the structure of the wood itself and comparing it with known examples and climate records. Trees grow a new ring every year in their trunks, and these rings vary in width and density depending on atmospheric conditions; a warmer year means a wider ring, a volcanic eruption would deposit a layer of ash and would block out the sunlight, resulting in less growth, etc. We can use this to calculate how old a tree is. Think of it like reading a barcode - it's a series of rings of various widths that can also be calibrated like a code against other neighbouring trees and, indeed, other trees from other locations.
 
So for a living tree, if we count a hundred rings then we know that the tree is a hundred years old.  Some living trees are thousands of years old, though often we can only discover this after they die and we can examine the rings in their trunks. Many extremely old trees have unfortunately been felled for this reason in the past.
 
But the best thing about dendrochronological dating mechanisms is that they occasionally allow us to date very old wooden samples. And we do this by building up a record of wood growth in the same part of the world, and correlating each sample with the others that are known. If we have living trees that are old enough, we can directly match up the rings in the wooden objects to the rings of nearby trees. If, however, the wood is later then we have to be a bit more clever. More about this later.

For now, let’s look at some of the objections to tree ring dating.


Objections to Tree Rings

Objections to tree ring dating almost always centre around the claim that trees can create multiple rings in one year, and that they can sometimes create none.  Well, we can discard the latter for a start because, though it is true, it can easily be corrected for and it would tend to underestimate the true age of a tree, making the creationists' point weaker.
 
So as for multiple annual rings - is this true? Well, yes and no. Some tree species are susceptible to this but the ones used in dendrochronology are chose for their lack of susceptibility. Creationists often quote research done on other tree species. Also, they tend to miss out on the fact that multiple rings are, apparently, very easily to distinguish from 'real' rings merely by eye. This technique can be checked for trees of known ages, where a record exists of their planting.
 
In one study, by Dr Charles Ferguson of the University of Arizona, in 1968, an analysis of around 1,000 bristlecone pines in California, turned up fewer than half a dozen possible cases of multiple rings. Ferguson built up a careful chronology of tree rings going back to 6273 BC, using living and dead Bristlecone Pines, which was rigorously statistically validated.

In addition to all of this, we can check for correlation between tree ring data and known historical events. For example, volcanic eruptions show up nicely in the samples. As we know the dates of such eruptions from archaeological records, we can use that to calibrate the tree ring methods and make them even more secure. We can also use Carbon-14 dating methods to enhance these dates. For more on these methods, please see the earlier presentation on radiometric dating.


Anchored Histories

IntCal04 is the calibration dataset generated by the International Calibration for tree ring chronology. This agrees on a rigorous set of samples which anchors tree-ring chronologies back to 24,000 B.C.  It does this by building up a huge database of samples with overlapping chronological extents so that the youngest trees can be used as a foundation against which older trees can be matched. And then, older trees still can be matched against the middle-aged ones, and so on.  So you can actually end up with the situation where you can tell a great deal about the precise lifetimes of trees that lived before any tree alive today was even planted.
 
Tree ring histories are calibrated primarily by examining a large number of such samples and gaining a consensus for the age of each sample based on matching ring sequences against samples of known ages. You can also calibrate using the existence of other anomalies of known ages, such as volcanic eruptions, or even meteorite impacts. We can also get a good idea of sample ages often by the context in which they were found. Thus, if we found a wooden artefact amongst some 5,000 year old iron age remains, it's likely the tree was living at the same time, or maybe slightly before, and it was probably felled around that time.  The other technique, of course, is Carbon-14 dating, which allows us to date objects reliably out to at least 30-40,000 years of age.


Oldest Trees in the World

Creationists sometimes claim that the oldest trees in the world are less than 6,000 years old. It's probably not a true comment, but it's irrelevant. You can't date the Earth based on the age of its oldest living thing. True, the accepted age of 5,000 years for the oldest living tree on Earth (a Californian bristlecone pine named 'Methuselah') means there was plenty of time for it to germinate after the year in which young Earth creationists believe the Earth was formed (roughly 4004 BC). However, its age does certainly push it back before the flood, so somehow Methuselah (and other trees of similar age) managed to survive the flood that wiped out pretty much every living thing on Earth.
 
Clonal trees are a bit more complicated. These are not strictly the same organism existing over thousands of years, but rather clones of an original organism that reproduce vegetatively (not sexually) from an original, unchanging rootstock. This means that each individual is genetically identical to the last. These colonies are dated by analysing the remains of wood that is found near to the original tree. If it has the same genetic makeup, then it is part of the same colony. Wood can be dated using C-14 and dendrochronological methods.  Some of these colonies have ages approaching 10,000 years, which is clearly much older than the age of the Earth according to Young Earth Creationists.


Kei Mori and the Big Plants

Dr Kei Mori was a Japanese physicist and engineer (1932-1990) who is remembered (apparently only by Creationists - I couldn't find any peer reviewed articles on this) for a project he ran on growing tomato plants in artificial conditions. He claimed that, by filtering out the long- and short- wavelength parts of the spectrum (primarily UV and IR light), you could get a plant to grow much faster and more abundantly. He also surrounded the plant with high pressure CO2.
 
I really can't find anything on this on the web, with the exception of a load of creationist articles, that all seem to come from the safe source. I certainly can't find very many scientific articles by Dr Mori. Perhaps there are some in Japanese. I did, however, find a huge number of patent applications, which is often a sign of suspicion.
 
Either way, this whole argument is irrelevant. The argument is used to try to support the claim that people and animals lived longer and grew larger before the alleged flood because of a vapour canopy. But we know the vapour canopy is ludicrous from other methods, and we know the flood didn't occur because of the lack of evidence for its having occurred. This is a prime example of one of those cases where absence of evidence is evidence of absence. When you would expect to see a staggering amount of evidence for an event, and you fail to find that evidence, then this is a very strong argument that the event never occurred.
 
See the presentations on the flood, later on, for more on this, as well as sections of this presentation and the ones on geology and archaeology for how we know there was no global flood.


Genetically Modified Crops

This is a totally irrelevant subject when talking about young-earth creationism, and it’s clearly a cause of some very high passions, which would normally make it a difficult one to approach. However, Kent Hovind does mention it so it's worth a comment. Of course, genetic modification uses some of the same techniques that we use to examine the Evolutionary processes.
 
The main issues people have with genetic modification of food is that, they claim, it is potentially dangerous because we don't know what will happen in a complex biological system when we insert non-native elements. Of course, this is largely false - for a start, we can test GM crops in sealed environments. More importantly, we have no reason whatsoever to suspect that anything might be unsafe, and every reason to suspect that it will be totally safe given that evolution has been playing around with inserting extra parts of genomes into genomes for millions of years. All we're doing is directing that process in a way that we particularly desire. Finally, most GM test crops are designed so that they cannot reproduce.
 
But there's more. GM crops are responsible for saving hundreds of millions of human lives during the 20th and 21st centuries. Some people put this estimate at over a billion. There is no question that this one technology has done as much, or probably more, for the future prosperity of humanity as any other technology, including the smallpox vaccine, water purification and even the invention of electricity.
 
GM crops also reduce our dependence on fertilisers, pesticides and, of course, farmland. We are chopping down vast tracts of rainforest across the world in order to grow crops to feed the increasing human population. If we want to feed the entire world at the rate that modern-day Western countries are fed, then we'll need a lot more farmland - arguably more than we have even if the entire world were devoted to agriculture. At very least, we'll have to chop down a lot of rainforest and destroy some precious ecological niches, as well as massively reducing the ability of our planet to cope with increasing CO2 levels.
 
So should we just charge in and grow only GM crops globally? No, of course not, we need to be careful and make sure that we're using rigorous and well-audited experimental methods to ensure that the plants that we're releasing are safe for consumption, and will not cause damage to the ecosystem in which they find themselves. But there's a huge difference between caution and the outright revulsion that has been demonstrated by so many opponents of this life-saving technology.
 
Well that’s all for now. 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 science of anatomy – the study of animal bodies, and the evolutionary processes that formed them.
 
Thanks for listening!
 
Colin Frayn
London,
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