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Thousands of years ago, before 
technologies for producing bronze 
and iro n were discovered, human 
communities exploited various deposits 
of siliceous ro cks, which they used 
to produce tools and weapons. We now 
know more than 250 flint mines fro m 
the Stone and Bronze Ages throughout 
Europe, including more than 20 
in Poland. One of the most impressive 
is the ancient mine in Krzemionki 
Opatowskie (Poland) 
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site in eastern England described in 1695 as 
the remains of ancient fortifi cations, but for 
centuries considered by the local population 
to be the work of a devi l. The true origins of 
its characteristic post-mining landscape were 
only recognized in 1870 owing to a spectacu 
lar discovery at Spiennes in Belgium in 1867. 
There, work on constructing a railway Line had 
dug through an extensive plateau, revealing 
the numerous deep shafts and underground 
workings ofa Neoli thic mine. The news of that 
sensational discovery quickly spread around 
the world, greatly contributing to the discov 
ery of other similar sites, including Cissubry 
and Grimes Graves in England, numerous 
fl int mining sites in France, and the Rijckholt 
- St. Geertruid mine in the Dutch Limburg. 

Research in this field was initiated 
in Poland in 1919 by Stefan Krukowski 
( 1890-1982), the author of important ex 
cavations and eminent publi cations in the 
interwar period. In 1922, the geologist Jan 
Samsonowicz ( 1888-1959), with whom 
Krukowski collaborated, discovered excel 
lently preserved Neolithic mine field in the 
vil lage of Krzemionki, Opatów district, which 
ultimately proved to be the most important 
relic of prehistoric cultural heritage in Central 
Europe. Nowadays we know of more than 250 
fl int mines from the Stone and Bronze Ages 
throughout Europe, including more than 20 in 
Poland. Krzemionki Opatowskie remains one 
of the most magnifi cent. 

From the surf ace down 
Flint mining took various forms, ranging 

from the systematic gathering of nodules 
from seashore beaches (Denmark, England), 
to the exploitation of weathering and moraine 
clays (shallow pits and open shafts running 
several meters deep), to shafts sunk through 
Cretaceous and Calcareous rocks to under 
ground seams of raw material. Siliceous rocks 

were also obtained from quarries, or much 
more rarely by digging adits and arti fi cial 
caverns in the sides of chalky hill s or valleys. 

Extensive underground techniques devel 
oped at the same locations where simpler 
forms of mining existed. The deepest shafts 
were sunk down to a specifi call y targeted 
fli nt-bearing level (wi th nodular- or lens 
shaped mineral deposits), without showing 
interest in higher ones along the way. Some 
of the shafts at Spiennes were dug down to 
the 17th layer of fl int in the Cretaceous rock, 
to a depth of 15-16 metres. They were nar 
row, at 1-1.5 metres wide, and extended to 
some half a metre below the exploited level. 
Deposits were mined from below, removing 
the Cretaceous rock and chipping the large 
flin t concretions off the roof. Rubble was used 
to backfill abandoned chambers. The area 
of underground exploitation from the deep 
shaft at Spiennes is reckoned at 40-50 m2• 

The shafts at Rijckholt - St. Geertruid were 
like those at Spiennes, but fli nt was extracted 
from about half way up the walls of the under 
ground galleries. 

The shafts at Grimes Graves reached 
depths of up to 13 metres and widths of 10 
metres. The fli nt was mined from the gal 
lery floors; the longest of them running 16 
metres. The shafts at Krzemionki Opatowskie 
were shallower, signifi cantly wider than at 
Spiennes but narrower than at Grimes Graves. 
At Krzemionki, some of the deposits were ex 
ploited using an advanced chamber method, 
unknown at other European mines, made pos 
sible by the hardness of the Calcareous rock 
and the richness of the deposit. From the shaft 
bottom, workings linked to a great chamber 
were dug and then effi ciently backfi Jled, leav 
ing behind only narrow communication gal 
leries between the underground waste heaps. 
Concretions of decorative striped flin t were 
extracted mainly at floor level. 

The shafts at Grimes 
Graves (England) 
are the largest. They 
were dug in Pleistocene 
deposits and sunk 
In Cretaceous rock 
in their lower porti ons. 
This is a view from the 
surface of the Greenwell 
shaft, 13 metres deep 
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Shafts were sunk using various tech 
niques and sets of tools, made of fl int, other 
rocks, or organic materials - fli nt, antler and 
stone picks, hammers, antler and wooden le 
vers, wedges and rakes, shoulder-blade shov 
els. The underground galleries and chambers 
of all the mines were low in height, at 60-80 
cm; the miners working whil e prone or on 
their knees. Archaeologists now studying 
them encounter places li ttle changed since 
the last Neoli thic miner withdrew thousands 
of years ago. 

Prehistoric mining was governed by three 
principles: fi rstly - adapting methods of 
exploitation to the geological conditions of 
deposits, secondly - work safety, and thirdly 
- the extent of demand for raw materials 
with specifi c properties. These principles 
functioned within a wider context of symbol 
ic meanings, beliefs and superstitions. While 
only hints of these remain, the overall signifi  
cance of the discoveries is beyond doubt. 

? 2&' # $#20&<8 ( "6&$( 0&<) 2- 0&
Above the mined area itself li e the remains 

of rubble heaps surrounding the shafts, nu 
merous flin t chipping-floors, and camps. The 
heaps were initially 2-4 metres high, depend 
ing on the size of the shaft. Nowadays, at best, 
all that remains are small ring-shaped mounds 
around the depressions marking the shafts. 

The fli nt chipping-floors are among the 
most important yet least well studied struc 
tures. At the best preserved mining sites, 
they are found under a shallow covering of 
earth. They are formed of thousands, tens or 
even hundreds of thousands of fli nt flakes, 
waste fragments and chips, or very rarely 
preforms (roughouts) of tools at an advanced 
stage of preparation, the final product of 
the labour. The objective of such on-site 
fli nt working was to reduce the mass of the 
blanks and semi-finished tools for transport; 
the labour-intensive further finishing (poli sh 
ing, smoothing, and haft ing) was performed 
at settlements in another location. 

The chipping-fl oors frequently produced 
fli nt blades which served as knives or other 
tools set in wooden and antler handles, 
mainly sickles. The discovery of how to 
produce fl int axe and adze blades marked a 
revolution, replacing axeheads made of other 
stones. Rising demand for fli nt axeheads and 
long fl int blades as tools and symbols of pres 
tige, deposited as grave goods and offerings, 
encouraged the development of subterranean 
mining in the Middle and Late Neoli thic. 

Investigation of such workshops yields a 
host of information about the tools produced, 
the organization, techniques, and scale of the 
operations, and the behavior of prehistoric 
fl int miners. An analysis of the production 
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