
BYNE DECAY :  
The Case of Alcide d’Orbigny’s foraminiferal collection 
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Context 

Occurrence of crystalline efflorescence on calcareous objects stored in polluted environments is commonly known as “Byne 

decay”. It results from the emission of acidic volatile organic compounds (VOCs) by storage materials, that react with calcium 

carbonate in the porous substrates. This leads to the formation of various calcium organic salts, among which acetates and      

formates, and causes irreversible deteriorations to the objects. [1] 
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Altered foraminifers were   

observed with a scanning 

electron microscope (SEM) 

and degradation products were 

analyzed by non-invasive      

µ-Raman spectrometry.  

Lately, preliminary studies on the state of conservation of the foraminifer collection of Alcide d’Orbigny (1802-1857), housed 

at the French Natural History Museum, highlighted the presence of similar degradations. The variety of salts was studied through 

different analytical methods and investigations of historical archives were made to apprehend the impact of the decay. 

 Most of the deteriorations happened prior to the 50’s, with continuous evolution until 
today that conducted to the entire destruction of certain specimens. 

 The unique presence of formates over acetates calcium salts differs from usual Byne’s 
deterioration products. 

Calcium formates (or methanoates) are the principle chemical species present on the specimens. Two 

different phases, the tetragonal β-calcium formate and the orthorhombic α-calcium formate were 

identified. However, there was no trace of calcium acetate on the surface of the foraminifers.  

Methodology 

Salts analysis 

Conclusion and future investigations 

SEM images of altered specimens highlighted characteristic morphologies for the two     

different phases. The  tetragonal phase (figure A) shows dendritic crystallizations while the 

orthorhombic phase (figure B) crystallizes in rosette-like morphologies.  
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 Deeper investigations must be performed to determine the influencing factors in the nature and variability of the salts, including the substrate (composition, 
porosity…) and storage materials that are suspected to be the principle source of VOCs. 

Comparison of the same speci-

mens around 1949 versus 2016 

clearly shows the activity of the         

degradation in the last decades. 

However, if some foraminifers 

were already impacted in the 

late 40’s (1&2), others deterio-

rated more recently. This         

category seems to be linked with 

the application of varnish (3) as 

it was custom on palaeontologi-

cal objects in the 70’s. 

Calcium salts—formates and acetates—were synthesized in laboratory and characterized by pow-

der X-ray diffraction, infrared and Raman spectroscopies to obtain references. Photographs of 

the specimens of the d’Orbigny collection were taken using a stereo microscope coupled with a 

digital imaging system* and  compared with those from the foraminifer data-sheets created by 

Maurice Lys in the 1940’s. [2] 

This observation differs with the species identified in the literature that are mostly acetate-based salts. [1] 

The single presence of calcium formates in the context of Byne decay has never been observed before. 
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