karst and rock PHANTOMS (fantômes de roche) in the Netherlands
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Abstract: Although in the Netherlands very little karst and only a few natural caves are present, because of the fact that the 98% of the country is covered with soft Pleistocene or Holocene sediments, in the southern part, in the Cretaceous chalk, a great number of rock phantoms (fantômes de roche (Quinif, 1998)) can be observed and studied. These phenomena precede the actual formation of karst, and play an important role in cave-formation, in older rocks too.

98% of the Netherlands consists of Pleistocene and Holocene sediments: gravel, sand, clay and bog. A large part of the country is formed by 'polders' or diked land. In two rather small areas we find older rocks (Carboniferous and Cretaceous) and even some karst: subterranean drainage, dolines, limestone pavements and karren, swallow holes and springs, and some little caves, the longest 140 metres in length (de Swart, 1996 and 2001, and references herein). 

In the province of Limburg, south of the line Maastricht/Heerlen/Aken in the most southern part of the Netherlands and continuing to the west in Belgium, Cretaceous limestone was deposited, a calcarenite, locally inaccurately called 'marl'. The Maestrichtian formation (Upper Cretaceous) has here its type locality (Felder & Bosch, 2000). This limestone is very soft and can thereby be quarried away easily. This has been done since the Middle Ages, in large underground and surface quarries. In this area these underground quarries are called 'marl caves'. The limestone is used as blocks for building purposes, in the cement industry, and as agricultural lime. In this way large underground systems were formed. A recent inventory (Orbons, 2005) describes 287 underground quarries, with 556 entrances, with a total surface of 386 hectares, and an estimated length of 600 kilometres!

Recent studies (De Swart, 2005, Willems, 2004), following an extensive underground reconnaissance - that is still in progress - show that these several hundreds kilometres of underground quarries, as well as several of the open air limestone quarries, contain a relatively large number of so called rock phantoms or 'fantômes de roche', an isovolumic chemical (biochemical or  bacteriological?) alteration of the limestone, preceding the formation of caves and other karst phenomena (Quinif, 1999, Quinif & Quinif, 2002). And although the number of caves in the Netherlands, discovered  in these artificial 'caves' is very small, due to the fact that the limestone is very soft and consequently caves formed in these rocks quickly 'collapse' through crumbling of the ceiling and walls, a large number of rock phantoms was discovered. Some were naturally emptied when the quarries were dug (and so form caves), but the majority is still intact and shows the change in chemical composition of the rock and consequent change in colour of the quarry walls. The 'marl caves' therefore give us an opportunity, on several millions of square meters, to study the first stages of cave formation! 
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