Good description of the process and its development. I’m glad you mad the trek to Carrara – even if it was a long, hot day.

A couple minor notes/questions are interspersed below.  -mrc
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Marble:  The Snow the Gods Made Eternal


The methods of marble quarrying are some of the many wonders of Italy.  Carrara, one of Italy’s most famous marble quarrying sites, is situated in the north-west portion of the Apuan Alps – an ancient group of mountains stretching between the Tirreno Sea and the Appenines of Tuscany and Emilia Romagna.  The Apuan Alps, which formed over 190 million years ago during the Superior Jurassic period, derive from an ancient carbon platform.  This carbon (maybe “carbonate”  i,e., calcium carbonate?  I thought carbon usually turned into coal but calcium carbonate becomes limestone and sometimes marble – for example, http://www.reade.com/Products/Minerals_and_Ores/calcium_carbonate.html”) platform was completely altered in structure after strong variations in pressure and temperature.  Over time the limestone became marble and formed a complex geological structure in the Carrara area, allowing marble deposits to extend over large distances.  The history of marble quarrying in the Apuan Alps, of which the methods were already known to the Etruscans, began in Roman times in the 1st century BC.  Intensive quarrying of Apuan marble continued for the entire Imperial age and still thrives today (Museo del Marmo, Carrara).


Ancient methods of marble quarrying are very different than those of today.  From Roman times up until the beginning of the 19th century, quarrying methods were relatively unchanged.  Quarrying began by finding the “peli” (the natural hairline fractures in the rock) and taking advantage of the direction of the seam to make the “tagliata” cut in the marble, which was a “V-shaped furrow” of variable depth.  Hammers, chisels, and sometimes pick-axes were used to achieve the desired depth and width of a cut.  Wedges were then hammered into the furrow in order to enlarge the crack and facilitate the removal of the block.  Finally, iron levers and other wedges were inserted underneath the block in order to completely remove the block (Museo del Marmo, Carrara).  Another method involved inserting wooden pegs into the furrows and pouring water over the pegs, swelling the wood and expanding the cracks in the marble block.  
It is remarkable that this method produced enough stress to fracture the marble. I guess the capillary action of water in wood can be pretty strong!

As the marble blocks split away from the mountain and fell to the ground, they were prevented from breaking by preparing a bed of rubble beforehand.  While marble is hard, it is also brittle and this rubble bed kept the 80-ton blocks from shattering upon impact (Levoy).


In order to transport the marble down the mountains and to the sawmills and marble workshops, the ancient methods employed the use of the “lizzatura” system.  A block of marble was placed upon a wooden sled that was then placed on a set of wooden tracks on the mountainside called sleepers.  In the steepest parts, the tracks had to be laid one by one as the sled moved down the mountain.  The sled generally had enough momentum to travel down the mountain, but occasionally it had to be pulled.  On the steepest or curviest parts of the mountain, the speed of the sled was controlled by wires that wrapped around stationary objects, like tree trunks, and were tightened or slackened according to the amount of resistance the sled needed (Museo del Marmo, Carrara: video).


At the end of the 18th century, quarrying methods were rapidly transformed upon the introduction of the “varata” – the technique of excavating large quantities of marble using explosives.  Dynamite was tapped into holes that had been drilled in the marble and then set off, liberating large sections of marble.  Much useful material was wasted by this method, as it was impossible to control the explosions, and many times entire faces of the mountain would crumble (Museo del Marmo, Carrara: video). And what an eyesore it created too! Kind of like the travesty of “hydraulic mining” in the Sierras in the late 1800s.  This problem was resolved in 1895 with the introduction of the helicoidal wire.  The helicoidal wire, driven by a penetrating pulley system, cut the marble at a speed of 1 square meter per hour.  This technique was used until 1978 when it was replaced by the more economic and manageable diamond wire, which is used in the quarries to this day.  The diamond wire cable, 1 cm in diameter, is fitted at 5 cm intervals with diamond-studded collars.  Holes are drilled in the mountain, the diamond wire threaded in a loop is driven at high speed by an electric motor pulley system, cutting at the speed of 10-15 square meters per hour and sometimes up to 45 square meters per hour with power diamond-toothed saws (Museo del Marmo, Carrara).


Transporting the marble also changed with technology at the end of the 19th century.  They were able to create better roads that oxen were able to navigate while pulling carts of marble.  In addition, the marble railroad opened in 1876 that climbed to the marble stockpiling centers and transported the onloaded large blocks to the sawing plants or loading wharfs.  The railroad remained in use until the 1960’s when it was replaced by a network of heavy transport vehicles, including tractors with rubber tires, self-loading trucks, cranes, and forklifts that were able to easily move the blocks of marble ranging from 40 to 70 tons (Museo del Marmo, Carrara).


Since the Renaissance, it has been common practice for artists to travel to Carrara to pick out the precise pieces of marble they want for their sculptures.  This is because of the enormous variety of marble – there are seven varieties and hundreds of subvarieties.  The varieties are white marble, ivory-white statuary marble, white with grey veins, grey with an arabesque pattern, white with cream veins, grey/sky-blue, and cipolin – grey and green stripes resembling those of an onion (Museo del Marmo).  There are literally hundreds of different variations on these varieties.  Given the fact that each piece differs, it is not outrageous to understand why artists would want to oversee the extraction of marble for their works: in order to obtain the perfect color and pattern of marble for their great works.  Michelangelo in particular is known to have traveled to the marble quarries to oversee every single process of every single block of marble he wanted for his art.  The tradition that Michelangelo took part in still continues to this day, as modern day architects are sometimes flown directly to the heart of Italy to pick out the marble they desire for their “patrons”.

One of Michelangelo’s greatest professional disappointments however, involved marble quarried from Carrara.  In 1516, after a period of stay in Rome, he was summoned to return to Florence by Pope Leo X, the second son of Lorenzo the Magnificent and the first of the Medici popes.  Michelangelo received a commission from Pope Leo to complete the façade of the San Lorenzo church.  The church had been one of the big Medici projects when they were in power in the city, and Leo wanted to bring back the importance of their family – he considered it his role in the family and as pope.  Michelangelo took advantage of this opportunity to create something bigger and grander than any work of contemporary art.  He personally oversaw the extraction of the marble he wanted to use.  Once he had each and every piece he wanted, the marble was brought to the piazza of San Lorenzo in 1519. During this time, the last of the pope’s legitimate male relatives died – his younger brother and then his cousin.  The main branch of the Medici family was now gone.  As Michelangelo prepared to build the façade, Pope Leo X told him that instead of completing the façade, he was to create a funereal chapel for the recently deceased members of the Medici family, the New Sacristy behind the church.  All of Michelangelo’s hard work was wasted.  He had to desert the marble he had quarried and begin work on the New Sacristy, quarrying marble all over again from a different site in order to create the funereal chapel (Verdon and www.casabuonarroti.it). 

Marble excavation and transport clearly is not an easy process.  From the first to the last step, especially in the earlier centuries, hundreds of laborers were required to do heavy labor and often monotonous work, work that is now done much more simply by improvements in technology and machinery, including the diamond wire, cranes, and heavy transport vehicles.  Considering the amount of work it takes to transform marble from its original state in the side of the mountain to its usable state for art, one can understand how important marble must have been to the ancient Romans who insisted on decorating a large majority of their dwellings with marble and creating a great quantity of sculpture from marble.  No amount of difficulty in quarrying the marble was going to prevent them from demonstrating their skill and wealth to the rest of the world.  Even today, more than two-thirds of the world’s marble comes from Italy, and a large portion of that is quarried from Carrara itself.

