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Background and rationale 

There is concern in the archaeological community 
to reduce the use of chemicals that contain carbon 
compounds in plant and insect sample processing and 
storage. This is to avoid contamination of samples 
that are otherwise valuable for 14C measurement. 
These chemicals (e.g. paraffin, ethanol, glycerine) 
potentially introduce carbon that has a different 14C 
age to that of the sample into the sample matrix. If 

this carbon cannot be removed during pretreatment, 
it will compromise the accuracy of a sample 14C 
measurement. Yet, these chemicals have significant 
value for processing and storage (e.g. Rousseau, 
2011), significantly reducing sample preparation 
time and enabling archive samples to be stored and 
studied at a later date. Whilst individual projects 
have both successfully dated material after periods of 
storage (e.g. Zazula et al., 2009) and removed other 
preservatives (e.g. Brock et al., 2018; Dee et al., 

Figure 1. Fieldwork at a) Windsor Great Park; b) Dunham Massey. 
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chemical, to determine whether traces of processing 
chemicals are retained in the sample matrix. In this 
way we aimed to fully characterise the spectra and 
monitor the removal of processing chemicals. This 
technique was trialled on previous archive samples 
before undertaking this project and it suggested both 
that FTIR could be used for investigation and that 
there was significant loss of solvents after only 10-15 
minutes of air drying.

Initial results

Whilst not all samples and treatments have yet been 
assessed, initial results suggest that paraffin is the 
chemical used on the samples that is most likely to be 
detectable on samples using FTIR, possibly because 
it is less volatile than the solvents used for storage. 
The key area of interest in all spectra is between 3000 
and 2700 cm-1. Figure 3a shows clearly that paraffin 
has three distinctive peaks in this region that are 

2011), there has been no systematic chemical analysis 
of this particular problem.

We have undertaken a series of experiments on 
modern-day seeds and insects designed to address 
this problem. Samples that have been paraffin-floated 
(after Kenward et al., 1980; Rousseau, 2011) and 
stored in ethanol for c. 10 years (since work reported 
in Smith et al., 2010) will be compared with recently 
resampled material from identical locations that have 
been subjected to a range of controlled treatment and 
storage protocols. Fieldwork was undertaken in July 
2022 at Bears Rails Pond, Windsor Great Park and 
Smithy Pond, Dunham Massey to resample these 
locations (Figure 1). Samples have been processed 
and stored as shown in Figure 2.

After the various periods of storage, Fourier transform 
infrared (FTIR) spectroscopy was undertaken on 
these samples and on chitin soaked in each relevant 
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Figure 2. Experimental workflow. Paraffin flotation after Kenward et al. (1980) and Rousseau (2011) and 
‘Kew Mix’ mixed as in Natural Science Collections Association (2019).
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Figure 3. Initial results from FTIR spectroscopy on samples from Dunham Massey: a) baseline spectra for 
chitin powder (used to replicate insects) and paraffin, b) spectra for seeds sieved with paraffin flotation and 
stored in ethanol, c) spectra for insects water rinsed and freeze dried after sieving and storage in ethanol.

a)

b)

c)
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different from those seen in the chitin powder. These 
peaks are also different from those in ethanol, which 
has only two peaks in the same region. Similar peaks 
are sometimes seen in samples that have been paraffin 
floated (Figure 3b), although not all samples show 
evidence of retained paraffin. More experiments and 
measurements are planned, but Figure 3c suggests 
that the water rinse and subsequent freeze dry used 
in all radiocarbon dating preparation protocols is very 
effective at removing excess chemicals.

Further work remains to be done on samples from 
Windsor (although recovery rates were lower from 
this location) and also on these samples from Dunham 
Massey, based on the initial findings presented above. 
However, these findings presented already show the 
power of FTIR spectroscopy in accurately tracking 
potential contamination.

Significance

This project has important implications for the 
workflows used in environmental archaeology. If 
researchers can be confident that paraffin-floated 
samples of seeds are not contaminated and can still be 
14C dated it will significantly increase the efficiency of 
sample processing. It is possible based on these initial 
results that this might be the case, but more work is 
needed to conclude this robustly.

Acknowledgments 

We are very grateful to the Crown Estate for access 
to and support during fieldwork at Windsor Great 
Park and the National Trust for access to and support 
during fieldwork at Dunham Massey.

References

Brock, F., Dee, M., Hughes, A., Snoeck, C., Staff, R. 
and Ramsey, C.B. (2018). Testing the effectiveness 
of protocols for removal of common conservation 
treatments for radiocarbon dating. Radiocarbon, 
60(1), 35-50.

Dee, M.W., Brock, F., Bowles, A.D. and Ramsey, 
C.B. (2011). Using a silica substrate to monitor 
the effectiveness of radiocarbon pretreatment. 
Radiocarbon, 53(4), 705-711.

Natural Science Collections Association (2019). 
Survey of Flowering Plants Stored in Fluid 
Preservatives Across European Herbaria. Available 

at: https://natsca.blog/2019/09/19/survey-of-
flowering-plants-stored-in-fluid-preservatives-
across-european-herbaria/ [accessed 15/11/22].

Rousseau, M. (2011). Paraffin flotation for 
archaeoentomological research: is it really efficient? 
Environmental Archaeology, 16(1), 58-64.

Smith, D., Whitehouse, N., Bunting, M.J. and 
Chapman, H. (2010). Can we characterise ‘openness’ 
in the Holocene palaeoenvironmental record? Modern 
analogue studies of insect faunas and pollen spectra 
from Dunham Massey deer park and Epping Forest, 
England. The Holocene, 20(2), 215-229.

Zazula, G.D., Harington, C.R., Telka, A.M. and 
Brock, F. (2009). Radiocarbon dates reveal that 
Lupinus arcticus plants were grown from modern not 
Pleistocene seeds. New Phytologist, 788-792.

Kenward, H.K., Hall, A.R. and Jones, A.G. (1980). A 
tested set of techniques for the extraction of plant and 
animal macrofossils from waterlogged archaeological 
deposits. Science and Archaeology Stoke-on-Trent, 
22, 3-15.


