
Clay content of a clayey diatomite, the Early Eocene Fur 

Formation, Denmark 

GUNVER KRARUP PEDERSEN, STIG A. SCHACK PEDERSEN, JACOB STEFFENSEN & CHRISTIAN 
SCHACK PEDERSEN 

Pedersen, G.K., Pedersen, S.A.S., Steffensen, J. & Pedersen, C.S. 2004-12-15. Clay content of a 
clayey diatomite, the Early Eocene Fur Formation, Denmark. Bulletin of the Geological Society of 
Denmark, Vol. 51, pp. 159-177. © 2004 by Geological Society of Denmark. ISSN 0011-6297. 
https://doi.org/10.37570/bgsd-2004-51-11

The Early Eocene Fur Formation is a clayey diatomite interbedded with layers of volcanic ash. 
The diatomite is non-calcareous, laminated or structureless, and thin sections show that the 
proportion of clay-sized particles to diatom frustules varies between laminae. The clay mineral 
phase has been isolated and its chemical composition has been determined by X-ray fluorescence 
(XRF). Clay mineralogical analyses based on X-ray diffraction (XRD) show that the dominant 
phase is smectite. A 
general formula for the clay mineral phase is: X
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The investigation indicates that the clayey diatomite of the Fur Formation comprises three 
components: diatom frustules, clay minerals and volcanic dust. The chemical compositions of 
bulk samples have been determined. The clay mineral content is calculated to be 30-45% (by 
weight). Volcanic dust constitutes c. 10% of the diatomite, and the rest is diatoms (opal-A). The 
diatom frustules contain some Al
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that is either of primary or diagenetic origin. 
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Modern diatomaceous oozes may be described as 
clayey, calcareous or pure (Hay, Sibuet et al. 1984). A 
similar subdivision of fossil diatomites may be pos
sible provided that the relative amounts of diatom 
frustules, carbonates and clay minerals can be deter
mined. 

Determination of the carbonate content is simple 
and accurate. The content of biogenic opal may be 
determined from X-ray diffractograms, and the meth
od is successful in diatomites with little or no con
tent of clay minerals (Bish & Post 1989; Pedersen et
al. 1999; Steffensen et al. 2000; Steffensen 2001). The 
amount of clay minerals is more difficult to deter
mine as the clay fraction is a mixture of clay miner
als, fine debris of diatom frustules and volcanic dust. 
An initial estimate was based on the assumption that 
all Al
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was located within clay minerals. Determi

nation of the clay mineral composition combined 
with the sediment bulk chemistry can therefore form 

the basis for calculation of the clay mineral content 
in the diatomite (Pedersen 1978). The clay minerals 
contribute significantly to the technical properties of 
diatomites. It is consequently both of academic and 
industrial interest to identify the type of clay miner
als, to determine their composition and to calculate 
their amount in specific samples in order to estimate 
the average clay mineral content of the formation. 
The Fur Formation is a raw material for various pow
ders, heat-isolating bricks and cat litter. 

In the present study we have identified the clay 
minerals through X-ray diffraction (XRD), analysed 
their composition by X-ray fluorescence (XRF) and 
determined the minimum clay mineral content by 
separating clay minerals. Subsequently we have cal
culated the theoretical composition of the diatomite. 
The calculated amount of opal-A is compared to the 
method of opal-quantification from X-ray diagrams. 

The material originates from an Lower Eocene dia-
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