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Abstract Examples
Left: Before cleaning, consolidation and repair. Right: After conservation

(although the card trays have not yet been replaced)

You may discover a specimen in your collection that is suffering from pyrite decay and it already appears to be too late to save
It. However, a pile of ash-like substance in a card tray may look like it Is destined only for the bin but careful cleaning and
simple stabilisation techniques may reveal a useful specimen underneath.

Method

Ideally you would be able to prevent specimens from undergoing pyrite oxidation (pyrite decay) in the first place by maintaining
appropriate environmental conditions in your collections area and/or using suitable storage media (see Larkin, 2011). However,
some specimens are more susceptible to decay than others. With luck (and a good inspection regime) you will catch the decay In
Its early stages and be able to treat it appropriately. Sometimes, however, you may be presented with what looks like the worst
case scenario and will be tempted to immediately de-accession the card tray of acidic dust — but you may not know which
specimen It Is that you need to deal with as the label may be within or underneath the ash-like by-product of decay.

Ideally, you would be able to treat the specimen to neutralize the acidity and halt the decay process by using either the i, G D ——
Ethanolamine Thioglycollate technique or the ammonia gas technigue (summarised in Larkin 2011) but both these procedures Above a partlal |chthyosaur skull.
require specialist equipment and may be precluded by your health and safety regime. A W e g l-_-!
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The good news is that underneath the worrying pile of detritus from the decay process you may still have a specimen that is T el R o i< J"
recoverable and useful. You — or your conservator If you are lucky enough to have one - should be able to clean the specimen : AR T
using small artists paint brushes, tweezers, scalpels, wooden toothpicks and a gentle vacuum to remove the ash-like substance and
any crust (wearing gloves, mask and googles and working in a dust extract if you have one). If it appears that it is the matrix that
IS the problem rather than the specimen it would be worth removing as much matrix as possible with scalpels and possibly with

pneumatic preparation pens.

It would be at this point you would use either the ethanolamine thioglycollate technique or the ammonia gas technique to
neutralize the specimen. But if you cannot do that you can still consolidate the specimen and undertake repairs (it may well be in
pieces) using Paraloid B72 or a similar suitable adhesive/consolidant. Then, at the very least, take good photographs of the
cleaned specimen for your records as it may deteriorate in the future. Consider making a mould of the specimen to preserve its
current morphology (Baars, 2013) or maybe undertake photogrammetry or MicroCT scanning to record the specimen. Once
recorded, place the specimen in a ziplock polybag so that if it does continue to decay It does not affect any other specimen or
label. Treat the label so that it does not decay further (Stooshnov & Buttler, 2001) and sleeve it to protect it. Throw away the
acidic card tray and use a new acid-free tray. Store the specimen in a way that ensures it does not get exposed to high humidity
levels again (Larkin, 2011).

Useful references

Andrew, K. J. 1999. Conservation of the Whitby Saurians — Large Scale, on Site Geological Conservation in North Yorkshire, United Kingdom. Journal of the
Canadian Association for Conservation (J. CAC), Volume 24.

Baars, C. (2013). Conservation of pyrite damaged ammonite type specimens at the National Museum Wales. Journal of Natural Science Collections, Volume 1, R TEBE -
38 43 *.(.: b ol ' = I . b "', ; E ‘ PETERBOHOUGZMUS/ELCI:MCOLLECTIONS
- ’ s g ."‘ A v " & .._’ ""' ‘ At ; & , ‘""‘?" ; Accession No .5 .3.5—. R |

Bannister, F. A. 1933. The preservation of pyrites and marcasite. Museums Journal 33:72-75.
Bannister, F. A. and J. M. Sweet. 1943. The decomposition of pyrite. Museum Journal 43:8.

Birker, 1. and J. Kaylor. 1986. Pyrite disease: case studies from the Redpath Museum; pp.21-27 in J. Waddington and D. M. Rudkin (eds.), Proceedings of the 1985
Workshop on Care and Maintenance of Natural History Collections. Life Sciences Miscellaneous Publications.

Buttler, C. J. 1994. Environmental effects on geological material: pyrite decay; pp. 4-8 in R. E. Child (ed.), Conservation of GeologicalCollections. Archetype %
Publications, London. Cornish, L. 1987. The treatment of decaying pyritiferous fossil material using ethanolamine thioglycollate. Geological Curator 4 (7):451-454. e

z PETERBOROUGH MUSEUM COLLECTIONS

S S i S
T e e

i b

Cornish, L. and A. Doyle. 1984. Use of Ethanolamine Thioglycollate in the conservation of pyritized fossils. Paleobiology 27(2):421-424.

Cornish, L., Doyle, A. & Swannell, J. 1995. The gallery 30 project: Conservation of a collection of fossil marine reptiles. The Conservator, Volume 19 Issue 1.
Costagliola, P., Cipriani, C. & Manganelli Del Fa, C. 1997. Pyrite oxidation: protection using synthetic resins. European Journal of Mineralogy, 1997, 9, 167-174.
Howie, F.M.P. 1992. The Care and Conservation of Geological Materials; Minerals, Rocks, Meteorites and Lunar Finds, Butterworth-Heinemann, Oxford.

Kelly, D. P. and Wood, A. P. 2000. Reclassification of some species of Thiobacillus to the newly designated genera Acidithiobacillusgen. nov., Halothiobacillus gen.
nov. and Thermithiobacillus gen. nov. International Journal of Systematic and Evolutionary Microbiology, 50, 511-516.

Larkin, N.R. 2011. Pyrite decay: cause and effect, prevention and cure, NatSCA News, Issue 21, 35-43.

Larkin, N.R, Makridou, E. and Comerford, G. 1998. Plastic containers: a comparison. The Conservator, 22.

Larkin, N.R, Makridou, E. and Blades, N. 2000. Analysis of volatile organic compounds in plastic containers used for museum storage. The Conservator, 24.
Leiggi, P & May, P. 1994. Vertebrate Palaeontological Techniques, Vol 1. Cambridge University Press.

Newman, A. 1998. Pyrite oxidation and museum collections: a review of theory and conservation treatments. The Geological Curator, 6(10): 363—371.

Rixon, A. E. 1976. The effects of the decomposition of iron pyrites within a specimen and methods used for its arrest. pp.139-152 in A. E. Rixon (ed.), Fossil Animal
Remains: Their Preparation and Conservation. Athlone Press, London, 304 pp.

Shinya, A. and Bergwall, L. 2007. Pyrite Oxidation: Review and Prevention Practices. Poster presented at the 2007 Society of Vertebrate Paleontology annual
meeting.

Stooshnov, A & Bulttler, C. J. 2001. The treatment of specimen labels affected by pyrite decay. The Geological Curator 7 (5): 175-180.
Temple, K. L., and Colmer, A. R. 1951. The autotrophic oxidation of iron by a new bacterium: Thiobacillus ferrooxidans. Journal of Bacteriology, 62(5): 605-611.

Waller, R. R. 1987. An Experimental Ammonia Gas Treatment for Oxidized Pyrite Mineral Specimens, in: Preprints, 8th TriennialMeeting, ICOM Committee for
Conservation, Sydney, 1987 (Marina del Rey: Getty Conservation Institute, 1987), pp. 625—630.

Wang, X. H., C. L. Jiang, A. M. Raicher, B. K. Parekh, and J. W. Leonard. 1992. Comparative studies of surface properties of pyrite from coal and ore
sources. Proceedings of the Electrochemical Society 92-17: 410-432.




