
Cave Spar 

Travelers to Jewel Cave, near Custer South Dakota find them decorated not 
with the “normal” cave formations of stalactites and stalagmites but with 
abundant, well-formed, sparkling calcite crystals. These are usually several 
inches in diameter, and can get up to 10 inches long. Visiting this cave gives 
people an idea of what it would be like to walk around in a geode or vuggy 
vein. These are examples of cave “spar.” What is cave spar and how does it 
form?  

Cave spar is any relatively clear cave mineral with large, easy to see crystal 
faces. This is usually calcite or gypsum, but may be quartz, fluorite, barite, 
halite, or niter.  

There are several ways in which cave spar may form, all involving 
precipitation from water. Subaerial spar forms on the floors, walls and 
ceilings of caves above the water table. This is formed by water seeping into 
any type of opening and depositing its dissolved load as the water 
evaporates or degasses. Pool spar forms in lakes and ponds in caves. 
Phreatic spar forms in water-filled cavities below the water table. The growth 
of spar rather than other cave formations requires the following: a barely 
saturated solution left in a quiet stable environment for an extended period 
of time. Subaerial spar and pool spar crystals tend to be smaller, as stable 
conditions may be short-lived in those environments and the degree of 
water saturation gets too high. Phreatic spar has the best combinations of 
these conditions, so forms most of the large spar seen in caves.  

Calcite is most frequently encountered as cave spar, and some of these 
crystals can be truly enormous. In a cave in Romania, calcite spar crystals 
are know with a length of 30 inches and an estimated mass of about 65 lbs. 
The record, however goes to Chicly Bowl Cave in Arkansas, where a calcite 
spar crystal has been measured at 157 cm long (about 5 feet). This narrowly 
noses out a 150 cm. long spar crystal in Cupp-Coutunn Cave in 
Turkmenistan.  

The other common cave spar mineral is gypsum (CaSO4.2H20), which takes 
the record for length. Its formation requires the presence of sulfur, which 
can enter the cave system in several ways. One way is from the breakdown 
of minerals such as anhydrite (CaS04). Anhydrite is often a component of 
limestones deposited from sea water. Also, the sulfur may come from the 
breakdown of metal sulfides left by hydrothermal veins. This is one reason 
why some of the most spectacular finds of gypsum cave spar is in caves 
intersected in commercial mining operations. The sulfur released from 



altering sulfides is oxidized to sulfate, which, when combined with lime to 
precipitate as gypsum.  

A classic location for gypsum spar is the Cave of Swords near Naica, Mexico. 
Here a cave interested by mining was filled with bladed gypsum up to 2 
meters long (about 6.5 feet). A reconstruction of part of the deposit has long 
been on display in the Smithsonian. In December 1999 collectors broke into 
a large cavity in an old lead-zinc mine in Almeria Province of Spain. They 
encountered a gypsum-lined vug capable of holding 10 people. An even 
more spectacular example of spar is the recent discovery, again in Naica, 
Mexico of euhedral gypsum crystals 50 feet long in a cavity whose depths 
have not yet been explored. The largest crystals likely weigh over 20 tons. 
Investigation of this extensive pocket is hampered by the 150 degree F 
temperatures and 100% relative humidity. It is hoped that these spectacular 
examples of cave spar will be saved for posterity.  

- Dr. Bill Cordua, University of Wisconsin-River Falls  
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