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Annual rings
Tree trunks expand by laying down new 
growth on top of the old growth. The 
innermost tissues of the trunk are the 
oldest, the outermost layers are the 
most recent (see Figure A).

This means that wood across the 
diameter of a tree trunk has been 
laid down throughout the life of 
the plant. Trees do not grow at a 
constant rate. In temperate regions, 
when conditions are favourable (e.g. 
in the spring and summer), trees 
grow quickly, creating large cells – 
‘earlywood’. During the autumn and 
winter, growth slows and then stops, 
forming smaller cells – ‘latewood’. 
When growth starts again in 
spring, a distinct line is created in 
the wood. These lines mark the 
boundaries between growth rings 
– annual rings – and the width of 
the ring provides a good indication 
of what sort of conditions the tree 
experienced. This means that very old 
trees (see Figures B and C) provide 
a detailed record of the history of 
environmental conditions where they 
have lived.

What trees reveal about the past
Dendrochronology

(dendro- Greek – tree; khronos 
Greek – time) Where tree trunks 
form growth rings we can get 
accurate measurements of the age 
of particular specimens. Using both 
live and dead specimens to make 
detailed measurements of the 
width of rings, researchers have 
generated master chronologies 
spanning back over 10 000 years 
(see Figure D). This kind of cross 
matching gives the most accurate 
measurements of the age of trees, 
and there is no need to cut a tree 
down to measure growth rings. 
Instead we can remove a very slim 
core from the trunk of a living 
specimen, leaving the tree to seal 
the wound and carry on growing. In 
the same way, cores taken from old 
wooden structures give accurate 
dates when the trees were felled.

Radiocarbon dating
The wood in a tree trunk locks in place the 
carbon that was in the air as carbon dioxide 
when the leaves used it for photosynthesis. 
So even if there are not clear rings, which is 
true of trees in the tropics, we can use our 
knowledge of the decay rate of radioactive 
isotopes to get a fairly accurate estimate 
of the age of a tree. Carbon occurs in three natural forms. One of these, 
radiocarbon – carbon-14 – is an isotope that is unstable and weakly 
radioactive. We know how long 14C takes to decay and the proportion 
of the carbon in carbon dioxide that is normally 14C, so the amount of 
14C left in a sample gives a good indication of how old the sample is. 14C 
can also reveal events such as nuclear weapons tests. Wood formed in 
trees around the world still bears the tell-tale traces of such tests (see 
Figure E), which generated increased 14C in the air.

(A)  The structure 
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Oak felled by Neolithic farmers 
over 7000 years ago to make a well 
confirmed by dendrochronology  
and radiocarbon dating:  
https://tinyurl.com/qtqth78

How tree rings reveal extreme weather 
cycles: https://tinyurl.com/y8kg48ny

This video shows how to use a borer 
to collect a core sample from a living 
tree: https://tinyurl.com/ybtml6g7

RESOURCES 

(D)  How a master chronology can be constructed from wood formed in temperate regions
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(C) Disc cut from a Douglas fir tree that started life in 1293

US marines on battle 
exercises during atomic 
bomb testing in Nevada, 
in 1955. The neutrons 
released by the explosion 
reacted with nitrogen in 
the air, forming carbon-14

(E)

(B) Bristlecone pine in Cedar Breaks National 
Monument, Utah. We know from tree cores 
that such trees are over 5000 years old
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