Fig. 301 Tin mining landscape of Altenberg-Zinnwald (Wagenbreth). Preserved structures of the nominated property: (7) Meridian stones, (8) Signal tower, (10) Fall shaft,
(12) Ore washer IV, (13) Powder house, (14) Ventilation shaft, (15) Rotzechner shaft, (16) Mine field stone, (17) Arno-Lippmann shaft, (19) Aschergraben (ditch), (26) Portal
of the Zwitterstock Tiefen Erbstolln adit, (32) Tiefer Hilfe Gottes Stolln adit, (34) Portal of the Tiefe Bünaustolln adit with mine forge and entrance building of the adit, (36)
Administration building of the Vereinigt Zwitterfeld mine

Altenberg contained the largest deposit of tin ore
in Central Europe, and the landscape has been
modified by intensive mining, and pioneering ore
processing, from the 15th to the late 20th centuries.
Mining ceased in 1991. The nominated property
comprises surface and underground elements, including tin mines from all principal phases and an
exceptional technical monument to ore-processing,
the wooded hill of the Geisingberg (mountain) with
its southern flanks of agricultural fields traversed

Fig. 302 In the Tiefer Bünau Stolln, Vereinigt Zwitterfeld zu Zinnwald, a stope and opposing
galleries were surveyed in the mid-19th century and ore ground was divided between the two
countries. A century later, in the 1950s, miners from both sides of the Ore Mountains met again.
A metal gate was installed on the Zinnwald side. Today, a transboundary marker has been
placed.
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by lines of mine shafts and heaps, and a water
management system that extends the component
part south, via water ditches (Aschergraben to Albertschacht at Zinnwald-Georgenfeld, and southeast via the Grenzgraben to Furstenau). North of the
Geisingberg, towards Gaschraum, around 100 Steinrückenfelder (stone ridge fields) are maintained as
historic agricultural features. The bare mountain
slopes still bear witness to the pollution caused by
intensive mining activities in the 20th century.

Fig. 303 View perspective from the Kahleberg mountain over the
forest to the Geisingberg mountain with Altenberger Pinge , shaft
collapse (Kamprath)
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The principal contributions of the component part to the potential Outstanding Universal Value are
embodied in:
• the Altenberger Pinge, a collapsed mine working that shows the scale of the most significant tin
deposit in Central Europe (the Zwitterstock ‘stockwork’) opened up laboriously underground from
1436 by fire-setting. Bulk low-grade ore was intensively block-mined (again by fire-setting) from
1545, and gradual collapse of the galleries and shafts led to its catastrophic collapse in the 17th
century.
• the Wäsche IV (ore washer), a complete and highly authentic stamping (crushing) and ore concentration facility located in the Tiefenbach valley. It is testimony to the wet stamping process
developed in the Ore Mountains in the 16th century, the main method applied to effectively treat
the low-grade tin ore in the whole of the Altenberg-Zinnwald Mining Landscape. The invention
diffused worldwide and, although not restricted to tin, revolutionized ore recovery and tin output
in Cornwall, UK.
• the Zwitterstock Tiefer Erbstolln, a 1,978-m-long adit developed in incredibly hard granitic rock
from 1491 to 1543 using the technique of fire-setting. It provided a long-term and cost-effective
solution to drain the Altenberg mines and is one of the technical masterpieces of Altenberg. An
accompanying 1,700-m-long ventilation tunnel was driven above the adit to provide the air circulation necessary for fire-setting.
• the Vereinigt Zwitterfeld zu Zinnwald mine with the Tiefer Bünau adit (built from the 15th century onwards) and the lower situated Tiefe Hilfe Gottes adit (built since 1840) are examples of the
manorial tin mining controlled over 300 years by the Bünau noble family residing at the town and
castle of Lauenstein (3-DE). The cavity mine workings of the mine document the mining technologies of the 18th and 19th centuries, the greisen deposits mined using fire-setting and gunpowder.
High integrity and authenticity is demonstrated by the preserved aboveground and underground
structures of mine workings (heaps, mine boundary stones, adits, cavities, fall shaft, air shafts) of different types of tin ore deposits from the late 15th to the 20th century, by the preserved water management system of the Aschergraben ditch from the mid-15th century for the supply of water power for
the tin ore processing sites, by the preserved tin processing site of the Wäsche IV from the 16th century with its complete machinery, by the mine and shaft buildings (powder house, ventilation shafts,
Arno Lippmann shaft) from the 19th/20th century, and by the preserved historic agricultural features
(stone ridge fields) within the mining landscape at the Geisingberg (mountain).

Fig. 304 View to the Geisingberg (mountain) with Altenberger Pinge, shaft collapse, in front (Kamprath)
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Principal elements
Altenberger Pinge, shaft collapse (2.1-DE)
The Altenberger Pinge is located immediately
northeast of Altenberg town (which was substantially rebuilt after World War II due to extensive
damage inflicted by Allied air raids in spring 1945).
It represents the largest of several collapsed underground and/or open-worked tin mines in the
nominated property, developed in such a manner
because they exploited ‘stockwork’ tin deposits
(intense networks of veins and greisen enriched
with pervasive low- grade ore). Is up to 160 m deep,
has 450 m in diameter and occupies an area of 12
ha. The main period of the collapse of block cave
mine workings was between 1545 and 1620 and
substantial enlargement further occurred in the
19th and 20th centuries.

Fig. 305 Airborne laser scan of the Altenberg mining area with the
Altenberger Pinge (large shaft collapse) © Staatsbetrieb Geobasisinformation und Vermessung Sachsen 2017

Fig. 306 Functional diagram of the Altenberger Pinge (Wagenbreth)

The intensive exploitation of the Zwitterstock
deposit started in 1436 and whilst, comparatively,
the overall average ore-grade was low (0.36%), it
was constant, and the hill was full of tin. By 1576,
124 ‘mine fields’ were crammed into an area of
less than 5 hectares of the surface of the Zwitterstock. The owners of these fields sunk shafts and
extended drives and stopes using fire setting. As
a result, the deposit was hollowed out to a depth
of about 200 m; below which the ore grade rapidly falls away. The thickness of pillars between
cavities was often barely one metre and, progressively, these failed in the 16th century. In 1620, large
parts of the mine collapsed and a funnel shaped
surface depression of 2 ha emerged. 1663/64 saw
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the unification of the mines to the Zwitterstockgewerkschaft zu Altenberg (mining corporation) and
tin mining activity was centralised. The formation
of Altenberger Pinge enforced a new exploitation
strategy of driving galleries from the surrounding
rock into the crushed zone of the ore deposit. Mining continued as late as 1976-1991.

Fig. 307 Functional diagram of the Wäsche 4 processing site
(Wagenbreth): (1) water wheel chambers, (2-5) wet stamp mills,
(6) Persian wheel, (7) tin sludge ditch, (8) slough ditch, (9) blanket
sluice, (10) sludge ditch, (11) Glauchherde, (12) sedimentation
boxes, (13) Freiberger long shaking tables
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Wäsche IV,
processing site, (2.2-DE)
Wäsche IV is an ore crushing
and concentration facility, located at the head of the Tiefenbach valley, some 250 m southeast of the rim of Altenberger
Pinge. The technical monument
is exceptional testimony to the
technology of wet stamping:
pounding as opposed to grinding, with the innovation of introducing water to the ore during
crushing. This process was developed in the Ore Mountains
in the 16th century, and became
the principal method applied to
profitably treat high-volume/
low-grade tin ores of the Altenberg-Zinnwald Mining Landscape. The invention was rapidly adopted in the rich tin mining
fields of Cornwall, UK, where
it revolutionized ore recovery
and output. The method subsequently diffused worldwide
and could be applied to other
ores. The facility, in addition to
its stamp mill, contains a complete system of ore concentration. Water was supplied by the
7.4 km long Aschergraben water ditch, constructed between
1452 and 1458, and which supplied numerous stamp mills in
the Altenberg district. Following
the end of operations in 1952,
Wäsche IV was opened as a museum in 1957.

Fig. 308 Wäsche IV viewed from the northwest (as approached from Altenberger Pinge) showing the basic design of
two single-storey wings at right angles (each around 30 m long x 10m wide). The ground floor of the southern side of
the wing houses the ore washer and shaking tables and is sunken into the ground like a cellar, partially embedded to
provide a certain degree of frost protection for the water-based treatment processes during the winter months. Such
design gives rise to a characteristic exterior with seemingly low outer walls, typical for the Erzgebirge ore washers.
The north/west wing (right) is the stamp mill, whilst the attics originally served as material stores and workshops.

Fig. 309 Stamp battery (left) and concentrating ‘shaking’ tables (right). Functional integrity of the ‘system’ is exceptional, and is represented by equipment that wholly
retains its original form, design, spatial layout and materials. Being mostly made of wood, many parts have been continually replaced or refurbished as part of normal
industrial operations, and the facility ceased operation only in 1952. The long shaking tables have been substantially reconstructed based on full knowledge from
multiple sources (on no account by conjecture).
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Zwitterstock Tiefer Erbstolln (adit)
and Neufang mines (2.3-DE)
A range of evidence marks the operations of the Neufang mines located at the Geisingberg. The mining of
tin lodes from the 15th to the 18th centuries is documented by the oldest waste heaps, the mining claims
still marked by some original boundary stones. Located separately, the powder house (est. 1793) was
used to safely store the gunpowder for blasting underground that superceded (or in many cases supplemented) the method of fire-setting. It was divided
into four chambers that segregated the major Altenberg mining companies, and a fifth chamber that was
leased by the miners’ guild.
Zwitterstock Tiefe Erbstolln was developed from
1491 to 1543 to provide a long-term and cost-effective solution to drain Altenberg’s Zwitterstock, the
most significant tin deposit in central Europe. The
1,978-m-long adit is one of the technical masterpieces of the Ore Mountains, and it took more than
50 years of strenuous and highly dangerous manual
labour to advance the adit using the technique of firesetting (gunpowder/black powder had not yet been
introduced). A 1,700-m-long accompanying tunnel
ran above the adit to provide the air circulation necessary for combustion and ventilation, connected to
the main adit at multiple points that purged all discharge air through ventilation openings. Pumping
systems enabled extraction of tin ore to a depth of
120 m below adit. The adit was in continuous operation until 1982, following which it now acts as a natural mine-water drain that serves the Altenberg ore
deposits of Geisingberg and Zwitterstock.
Aschergraben, man-made ditch (2.4-DE)
The Aschergraben (ditch) is one of the technical masterstrokes from Altenberg’s early mining days that
was essential to both mining and ore-processing. The
man-made water ditch was constructed between
1452 and 1458 to provide a constant and reliable water supply to waterwheels and processing works (for
power and ‘dressing’), a task it fulfilled for over 500
years. In the high-precipitation ridge areas of the Ore
Fig. 310
Aschergraben
(ditch) near
Zinnwald
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Mountains it was particularly important to gather,
store and transport valuable water to the industrial
locations where surface water was commonly in short
supply, and also vulnerable year-round (from drought
or freezing). From the 15th century, the installation of
an elaborated system of ditches captured the abundant and renewable water sources of the upland
moors where the soil type and vegetation acted as a
‘sponge’.
In 1464 Hans Münzer gained control of Lauenstein and sold the man-made ditch to the Altenberg tin works in the same year. Originally starting
at the transboundary forests (the name of the ditch
presumably came from the ‘ashers’ who burnt dry
branches from the forests to manufacture potash),
the Aschergraben flows from the high moorland
of Totes Kind (Cínovecký hřbet), above BöhmischZinnwald (Cínovec) to Altenberg and the Tiefenbach
valley where it combined with the Tiefenbach stream
to provide water and power for stamp mills and ore
washers such as the Wäsche IV. As a result of modern mining activities, the Aschergraben’s water today
cuts off into the Georgenfelder Wasser (steam) weir,
from where it runs into the historic Aschergraben.
The new ore dressing and flotation works have been
built over the end section, and the water up to the
overflow structure now runs beneath the former residential accommodation of the VEB Zinnerz (socialyowned enterprise), before being diverted around the
Tiefenbach heap, and joining up with the waters of
the Tiefenbach stream. They then flow down towards
Geising via a waterfall. The Aschergraben (water ditch)
runs dry from the overflow structure onwards, but is
still discernible. The course of the 7.4 km-long preserved section is functionally linked to the Wäsche IV.
After the cessation of mining in 1991, the water from
the ditch was no longer needed, though the ditch has
been preserved as a functional waterway.
The Aschergraben resulted in the former swampy
ridge area being constantly drained, a function continued today by this sophisticated system of ditches
skilfully surveyed so long ago. In the mines, water
caused major problems from the outset.
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Fig. 311
Arno-Lippmann-Shaft,
viewed south to a
backdrop of the
pine-clad Scharspitze at an
elevation of over
800 m and only
1.5 km from the
German-Czech
border

Arno-Lippmann-Schacht, shaft (2.5-DE)
Arno-Lippmann-Schacht with its characteristic
industrial architecture of the young GDR was
named in 1966 in honour of the resistance fighter
Arno Lipp-mann from Zinnwald. It is almost 300
m deep and from 1968 more than 0.5 million
tonnes of ore was extracted annually and by 1986
1 million tonnes was achieved. After political reunification, the mine was abandoned in 1991.
Early mining installations of the Neufang
mines (2.3-DE) were reused during the last mining period of Altenberg and are functionally connected to the operation of the Arno-LippmannShaft and the Zwitterstock deposit. The shelter
on the Rothzechner hoisting shaft, sunk in 1793,
was built in 1958 to protect the shaft mouth and
was used as an escape and ventilation shaft by
the Altenberg Tin Mining Company between 1954
and 1991. Subsequently, in the second half of the
20th century, an elaborate ventilation system was
built to supply the underground mine workings
with fresh air. Located next to the former powder
house, the system consisted of ventilation shafts
20 and 32. The former commenced operation as a

discharge shaft in 1967, and served as a fresh air
shaft once the ventilation system was converted
in 1982. Ventilation shaft 32 was used to provide
fresh air from 1974 onwards.

Fig. 312 Pit head building with head frame and adjacent building

Fig. 313 Head frame of the Arno-Lippmann-Schacht, shaft with machine house
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Fig. 314 Machine house with winding engine of the Arno-Lippmann-Schacht (shaft)

Vereinigt Zwitterfeld zu Zinnwald, mine (2.6-DE)
Vereinigt Zwitterfeld zu Zinnwald mine was exploited
from the 15th century onwards, and large mine workings such as the Reichtroster Weitung (stope) and
the Schwarzwänder Weitung (cavity) are preserved
underground structures that docu-ment the mining technologies of the 18th and 19th centuries, the
greisen deposits mined using fire-setting and gunpowder. The workings were drained by several adits

The Arno-Lippmann-Schacht (shaft) documents
the last period of tin ore mining in the Altenberg
mining district. The construction of the shaft building, head frame and machine house with winding
machine, installation of all technical equipment,
and full development of the infrastructure followed in the years 1961 and 1962. Ore extraction
commenced in 1963 and from 1968 onwards over
half a million tonnes of ore were extracted annually. Production rose to one million tonnes a year
once the machine house was renovated in 1986.
Mining ceased in 1991, and the main building was
restored and preserved as a monument between
1996 and 1999. The winding machine is preserved
in its original condition.

of which the most important was the Tiefer Bünau
adit started in 1686 to drain and access the Zinnwald deposit (known as the ‘lifeline’ of the Zinnwald
mining district). The lower situated Tiefe Hilfe Gottes
adit was advanced from 1840 in order to make Zinnwald’s mines deeper. By 1868, the adit had reached
a length of around 1,800 m, and served to drain the
water from Zinnwald’s mining on the Saxon side,
until mining ceased in 1945.

Fig. 315 Functional diagram of the Zinnwald mining area (Wagenbreth). Preserved structures of the nominated property: (1) Administration
building of the Vereinigt Zwitterfeld mine, (2) Upper part of the Aschergraben ditch, (10) Lower part of the Aschergraben ditch, (12) Tiefer Bünau
Stolln adit, (13) Tiefer Hilfe Gottes Stolln adit, (14) Reichtroster cavity. The former stamp mills (3 to 9) are not preserved
Fig. 316
The entrance to the
‘Tiefer Bünau Stolln’
is located in the
pithead buildings
designed by Dresden architect Max
Herfurt and built in
1917. They include
the administration
building, miners’
barracks and mine
forge
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Around 1900, tungsten and lithium mining flourished leading to a fundamental modernisation of the
old Zinnwald mining installations by 1910. Lithium
mica (scientifically the mineral species is zinnwaldite,
the Type Locality being Zinnwald) was the only economically usable lithium mineral in Germany but
occurred prolifically in all tin-tungsten veins and was
an essential component in the greisen. The plant was
expanded between 1915 and 1917 and underground
mining operations and processing work was mechanised and electrified. The operational, administration
and residential buildings whose typical style still de-

fines the townscape today were erected in Zinnwald
under Dresden architect Max Herfurt.
The mine is publicly accessible and its preserved
underground workings provide excellent examples
of stoping methods used in the 16th and subsequent
centuries together with a range of structural geological and mineralogical exposures that reveal the nature of the tin deposit and the way it was exploited.

3-DE Lauenstein Administrative Centre
Since 1517 the Saxon branch of the Saxon-Bohemian noble family of the Bünau became for 300
years the landlords of the dominion Lauenstein
and with this the owners of the Zinnwald mines
which they controlled from their administrative
centre at Lauenstein.
The mining and historic connections between
the Saxon and Bohemian side of mining in the
Ore Mountains are particularly apparent at the
Zinnwald deposit. Lauenstein shares close ties
with tin mining in Zinnwald, which came about
as a result of the castle being taken over by the
aristocratic German-Bohemian von Bünau family. Based at Lauenstein Castle, the aristocratic
von Bünau family had been heavily involved with
developing mining on the Saxon side between
1517 and 1821. The family had a far-reaching
influence over cultural and economic development in the eastern Ore Mountains on the
Bohemian and the Saxon side. The Lauenstein
castle and church are tangible witnesses of an

Fig. 318 Ore vein, one of many, exposed in Zwitterstock Tiefe Erbstolln. It reveals coarse cassiterite (tin ore), quartz and lithium mica (species=Zinnwaldite, lithium mica, named after the
locality). The traditional Saxon mining term “greisen” applied to highly altered granitic rocks
that were rich in tin ore. (Albrecht)
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Fig. 317 Cavernous stopes were a longstanding feature of mining the
Altenberg low-grade, but prolific, tin values. (Albrecht)

aristocratic family’s connections and role as
landlords of the mining property, as well as of
the high income earned from tin mining at the
family owned tin mines of Zinnwald. The Tiefer
Bünau adit witnesses the family’s engagement
in mining at Zinnwald.
The Lauenstein Castle was the administrative
centre of this engagement and its gate is still
crowned by reliefs of two miners at each side
and an underground mining scenario in the
middle. In the church, to the northeast of the
chancel is the Bünau chapel, erected in 1609. It
houses the sandstone epitaph of the von Bünau
family, and has an elaborately decorated sandstone entrance designed in late-Renaissance
style.
The magnificent family epitaph is made from
unprocessed sandstone, and is adorned with
valuable materials, such as alabaster, agate and
jasper. On the ground in front of the epitaph are
three relief tomb slabs, also made from sandstone, for Günther von Bünau and his two wives.

The principal contributions of the component part to the potential Outstanding Universal Value are
embodied in:
• the castle as the administrative centre of the manorial tin mining of the Bünau noble family at the
Vereinigt Zwitterfeld zu Zinnwald mine from the 16th to the 19th century;
• the historic town with its church and Bünau chapel as symbol of the entrepreneurship of a Saxon
noble family within the system of tin mining in the Ore Mountains and of the wealth generated by
this activity over 300 years.
High integrity and authenticity is demonstrated by the preserved structures of the castle and historic
town centre with its church and Bünau chapel from the 16th/17th century.
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Fig. 319 Lauenstein Castle

Fig. 320 Lauenstein Church

Fig. 321 Bünau Epitaph (Kugler)

Fig. 322 Miners´ illustration castle portal (Kugler)

10-DE Buchholz Mining Landscape
Summary
The Buchholz Mining Landscape is situated southwest of Annaberg on the west side of the Sehma
River above the mining town Buchholz in a forest
area. It is separate from the Annaberg mining landscape because it was located on the territory of

the Ernestian family line of the noble family of the
Wettins. The Sehma River was between 1485 and
1547 the border between the territory of the Elector of Saxony from the Ernestian family line of the
noble family of the Wettins with their mining town
Buchholz on the west bank, and the territory of the
Albertian family line of the Wettins ruling the duke-

Fig. 323
Airborne laser scan
of the Buchholz Mining Landscape with
the traces of placer
mining, heaps and
shaft collapses
in the forest area
above the mining
town Buchholz and
the two terraconic
heaps of uranium
mining north of the
tin mining area
© Staatsbetrieb
Geobasisinformation und Vermessung Sachsen 2017
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centuries and a short period of uranium mining in
the mid-20th century. It began with tin placer mining
followed by underground mining of tin veins. The
small forest above Buchholz contains traces of placer mining from the 15th century with numerous, now
overgrown heaps and of deep shaft collapses which
are testimony to underground mining. The only two
preserved terraconic waste heaps of uranium mines
are located nearby outside the forest area.

The principal contributions of the component part to the potential Outstanding Universal Value are
embodied in:
• the tin placer mining waste heaps from the 15th century stretching over large areas in the Buchholz
municipal forest above the town.
• the series of elongated shaft-collapses of underground tin vein deposits opened up using the
fire-setting method and testifying the large-scale underground mining down to a depth of 112 m
and with a length up to 70 m, a wide up to 4 to 10 m and a depth up to 15 m. These relicts date
back to the 16th/17th century.
In the mining area also the former place of executions is located, which is identified by inscriptions
on two rocky slabs. These are authentic documents of late medieval and early modern period mining as well as of the jurisdiction of the mining region. High integrity and authenticity is demonstrated
by the field monuments of tin placer and underground mining from the 15th to the 17th centuries in
the forest area which are preserved in their original layout.
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dom of Saxony with their mining town Annaberg on
the east bank. In 1495 in the direct neighbourhood
of Annaberg a second mining settlement, Buchholz
was founded here as a rival mining settlement to
Annaberg, which belonged to the Albertine line.
Through its preserved monuments, the mining
landscape above the town of Buchholz testifies to
the mining of tin ore within an area dominated by
silver mining (8-DE, 9-DE) from the 15th to the 17th

Principal elements
Alte Thiele mines (10.1-DE)
Tin mining from placer deposits is certainly older than the tin ore mining in hard rock as well
as the silver ore mining in the region. Traces of
this type of mining are to be found in the form
of placer waste heaps in the Buchholz municipal forest. The forthcoming tin ore lode mining
ensued not later than the 16th century. The pits
were named after the principle entrepreneurs,
the Thiele family. Tin ore mining, which was operated on an intermittent basis, was finally discontinued in 1801.
The heaps are irregularly lined, several metres
high and today overgrown with trees and other
vegetation. Following the placer tin mining, vein
deposits were discovered, which were opened
up using the fire-setting method. The elongated ‘Pingen’ of the Alte and Flache Thiele mines
testify to the large-scale underground mining
undertaken there, down to a depth of 112 m.
The largest shaft collapses included in series of
collapses are some 70 m long, 4 to 10 m wide
and up to 15 m deep.

Fig. 324 Alte Thiele mines near Buchholz

Fig. 325 Buchholz scaffold site: In the mining area, a former place of executions is also
located, identified by inscriptions on two rocky slabs.
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13-DE Ehrenfriedersdorf Mining Landscape
Summary
The Ehrenfriedersdorf Mining Landscape is situated
13 km west of Marienberg and 8 km north of Annaberg east and above of the town Ehrenfriedersdorf
on the Sauberg (mountain) and with its Röhrgraben
(ditch) circumventing the urban structures of Ehrenfriedersdorf and including the area of the Greifensteine (mountain).
Several kilometres north of Marienberg near the
village of Ehrenfriedersdorf, a miners’ settlement
was founded around 1230 which led to the development of one of the oldest German tin mining landscapes with a continuous history of exploitation up
to the end of the 20th century. Placer mining was followed by opencast and underground mining at the

Sauberg (mountain). As early as the late 14th century
the Röhrgraben (ditch) was built for the supply of
water for tin mining and processing. Since the middle of the 19th century the Haupt und Richtschacht
(main and pilot shaft) at the Sauberg (mountain) developed into a modern mining complex which was
closed in 1990 for economic reasons.
The Ehrenfriedersdorf Mining Landscape is one
of the oldest medieval tin ore mining areas in
Germany. Mining activities began here as early as
the beginning of the 13th/14th century with placer
mining followed by opencast mining and underground mining at the Sauberg (mountain) in the
15th/16th century.

Fig. 326
Airborne laser scan
of the Ehrenfriedersdorf mining
landscape with the
traces of tin placer
mining in the Greifenbach valley
© Staatsbetrieb
Geobasisinformation und Vermessung Sachsen 2017

The principal contributions of the component part to the potential Outstanding Universal Value are
embodied in:
• the invention of the pioneering mine water pumping technology ‘Ehrenfriedersdorfer Kunstgezeug’
around 1540 that soon spread to other mining regions in Europe, and developed together with the
invention of the flat-rod system (Jáchymov 1551) into the dominant water hoisting technology for
more than 200 years.
• the rare technological ensembles of 13th to 14th century tin mining operations, and of modern,
industrial tin mining activities of the 19th to 20th centuries in the Saxon part of the Ore Mountains.
High integrity and authenticity is demonstrated by the placer mining fields in the Greifenbach (river) valley from the 13th/14th century, by the form, design and material of the Röhrgraben (ditch) from
the late 14th century, by the archaeological remains of opencast and underground mining at the
Sauberg (mountain) from the 15th/16th century until the 20th centuries, and by the original preserved
underground chamber of an Ehrenfriedersdorfer Kunstgezeug (water pumping engine) from the 16th
century in the mine at the Sauberg (mountain).
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Sauberger Haupt- und Richtschacht,
shaft (13.1-DE)
The most important mining area was on the
Sauberg (mountain) close to Ehrenfriedersdorf.
Deep mining started in 1536 with the construction of the Tiefer Sauberg adit. Since then the
shaft was modernized several times up to its
current status in 1966. The tin mine was closed
in 1990 and converted into a mining museum.
Numerous original surface installations from
this period like the Sauberger main and pilot
shaft with its heap, the ruins of the Morgenröther
sorting house with the mouth of the ore bunker,
and the cultural centre are preserved on the
Sauberg mountain. Underground structures include galleries and mine workings from the 15th
to the 20th centuries.

Fig. 329 Shaft building with head frame, Sauberger main and pilot shaft
Fig. 330
Machine house with
winding engine,
Sauberger main
and pilot shaft
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Fig. 331
Locksmithery
and forge of the
Sauberger main
and pilot shaft

Fig. 327 Transformer house of the Sauberger main and pilot shaft
Fig. 332
Cultural Centre of
the Sauberger main
and pilot shaft

Fig. 328 Gatehouse of the Sauberger main and pilot shaft

By the middle of the 15th century mining had
declined in importance, and in 1516 the deep
mines on the Sauberg were flooded. The crisis of
1516 was averted through the construction of the
Tiefer Sauberger adit together with the introduction of a new water pumping technology named
after the mining city Ehrenfriedersdorf as Ehrenfriedersdorfer Kunstgezeug (water-wheel-driven
pumping system). Dating from the middle of the

Fig. 333
Heap of the Sauberger main and
pilot (shaft)
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16th century, this new water pumping technology was used here for the first time and subsequently spread across the whole mining sector.
The Ehrenfriedersdorf Kunstgezeug described by
Georgius Agricola in the 16th century is regarded as
the archetype for such pumping engines all over
the world. An original underground wheel-chamber of such a water pumping engine from the 16th
century is preserved in the mine.
The ruin on the site made of quarry stone masonry is the former Morgenröther sorting house,
which was in operation until around 1825. In
1872 the sorting house was converted in an ore
storehouse, which in 1925 was broken down all
the way to the foundation walls, which are still
visible today. Numerous original surface installations from the last mining period like the
Sauberger main and pilot shaft with its heap are
preserved on the Sauberg. The heap of the Sauberger main and pilot shaft stretches across the
western slope of the Sauberg (mountain), and
accrued during the operational period of the
shaft from 1857 onwards. The waste heap has its
current appearance since 1947.

Fig. 334
Ehrenfriedersdorfer Kunstgezeug (pumping
engine) (Agricola: De re metallica, 1556)

Fig. 335
Ruin of the
Morgenröther
Scheidenbank (sorting house) at the
Sauberg mountain
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Röhrgraben, man-made ditch (13.3-DE)
For the water supply of the Ehrenfriedersdorf
mining installations, the 5.5 km long Röhrgraben
(ditch) was built between 1396 and 1404. It is one
of the oldest man-made water ditches constructed
for mining in the Ore Mountains. Until the end of
mining in Ehrenfriedersdorf in 1990, the Röhrgraben also provided water for tin dressing and was
then the oldest man-made water ditch which was
still in use in Germany.

Fig. 336
Underhand stoping,
Sauberg (hill) near
Ehrenfriedersdorf

Fig. 337
Röhrgraben
(ditch) near
Ehrenfriedersdorf
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Underhand stoping areas (13.2-DE)
At the south side of the large waste heap of the
Sauberger main and pilot shaft the remains of an
underhand stoping area from the 15th/16th century
are preserved. It shows the deep and around 3 m
wide cut into the mountain following the lode. In
the surrounding rock man-made holes as counterbearings for the wooden beams of the underhand
stopping are carved in.

Placers, Greifenbach valley (13.4-DE)
In the Greifenbach (river) valley at the south slope
of the Greifensteine (mountain) a tin placer field
with numerous waste heaps from the 13th/14th century is preserved.

Fig. 338 Tin placer field with numerous waste heaps in the Greifenbach valley

Fig. 339 Tin placer field with numerous waste heaps in the Greifenbach valley

Fig. 340 Tin placer field with numerous waste heaps in the Greifenbach valley
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Fig. 341
Airborne laser scan
of the Eibenstock
mining landscape
© Staatsbetrieb
Geobasisinformation und Vermessung Sachsen 2017

15-DE Eibenstock Mining Landscape
Summary
The Eibenstock Mining Landscape is located in a
forest area north of the town Eibenstock in the upper parts of the western Saxon Ore Mountains. It
documents the extraction and processing of tin in the
Western Ore Mountains from the 14th to the 19th century. The entire area is located in an extensive forest
region, covering almost 1 km2 and is today one of the
largest archaeological mining fields in the Western
Ore Mountains. The property encompasses the tin ore
lodes of the Grün (green) mine field with its archaeological relicts of placer fields, opencasts, underground
structures and the Grüner Graben (ditch).
Tin placer mining, in the later Eibenstock mining district, was first mentioned in documents in
1378. Placer mining on a larger scale started in
the early 17th century with the systematic creation
of a number of placer sections or placer plants.
Monuments to underground mining in this area
are completely excavated lodes (Pressbaue) and
shaft depression. The characteristic landscape
features include the placer fields, the opencast

and the mining shaft depression fields as well as
the remains of the central water management system of the Grüner Graben (ditch) and its tributary
ditches. In addition to placers and mining shaft
depressions, the area also has a large number of
preserved former water ditch structures. Finely
washed sand plateaus or deposits can be found
in several locations and indicate ‘bucker’ places
to crush ores and adjoining ore dressing works.
Scattered across the area are numerous places of
former charcoal piles can be found. Further, relicts
of an old trading route (so called Frühbußer Steig)
between Saxony and Bohemia across the Ore
Mountains as well as the old stone boundaries of a
Lassraum (field of 31 to 16 m) are still visible in the
landscape. A Lassraum is a small cultivation area
leased by the landowner to the miners which lived
within the mining area. The decline of tin mining
in the Eibenstock mining district from about 1760
to 1890 was caused by the increasing depletion of
ore deposits close to the surface, the fall of metal
prices in the markets and the drop in tinplate production.

The principal contributions of the component part to the potential Outstanding Universal Value are
embodied in:
• the large extent and long lasting tin mining by placer, open cut and underground mining from the
14th to the 19th century.
• the importance of this tin mining landscape for the Saxon tin production after the collapse of the
Altenberger Pinge (fall shaft) in 1620 and the following decrease of the tin production in the Altenberg area.
• the importance of this tin mining landscape for the tin-plate production in the 16th/17th century in
the Saxon western Ore Mountains which at that time had a leading position in Europe.
High integrity and authenticity is demonstrated by the large number of heaps of tin placer mining,
by the monuments of underground mining of completely excavated lodes mined by open cut and
underground mining as well as by numerous shaft depressions and the water ditches necessary for
this mining activity, by the relicts of ore crushing places, dressing and charcoal places, and by the
relicts of trading routes and small cultivated areas of the miners.
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Fig. 343
Heaps of tin
placer mining, Grün
mining area near
Eibenstock

Fig. 342 Man-made ditch at the mining area Grün near Eibenstock

Principal elements
Schwarze Pinge, shaft collapse (15.1-DE)
The Schwarze Pinge (shaft collapse) deserves a
special mention. Located in the centre of the mining landscape, it is one of the largest and most
famous shaft collapses caused by the collapse of
underhand stopes. It has a length of about 200 m
and runs from east to west. A series of smaller shaft
collapses made up of dolines or ditch-shaped depressions run directly parallel next to the Schwarze
Pinge in the north. The Schramm area is to the
north of the Schwarze Pinge. The Schramm shaft
collapses area has mainly small shaft collapse
(Pinge) courses which go from east to west, consisting of dolines, waste heaps, digging holes and
small shaft collapses in the forthcoming granite.
Grüner Seifen, placer field (15.2-DE)
The placer mining field Grüner Seifen compromises
a large area of waste heap rows and with canyon
like valleys in between. The tops of the heaps are
marking the former ground level. The valleys are
the result of water supply by the Grüner Graben
ditch used for washing out the ore. Also small
block tin greisen deposits were mined in this area.
Traces of this kind of mining are excavated canyon
like depressions of more than 10 m depth.

Fig. 344 Opencast mine at the mining area Grün near Eibenstock

Heiliger Geist and St. Bartolomäus
shaft collapses areas (15.3-DE)
The shaft collapses areas (Pingenfelder) Heiliger
Geist and St. Bartolomäus join the Grüner Seifen
to the north and are characterised by elongated,
cleft shaped shaft collapses, which run parallel
to each other; in some areas only 5 m apart. The
depth of the shaft collapses is up to 5 m. Further
west, the shaft-collapse field merges into an extensively mined area, about 100 m in diameter and
with a depth of 8 m. This area is also referred to
as Große Pinge (shaft-collapse). The Ritter Georg
Pinge (shaft collapse) to the north, however, exhibits again deep and partially circular dolines. The
Löffler Pinge and the Hoffnung-Spat (lode) are situated in the south-west of the mining landscape.
The Löffler Pinge range runs from east to west, with
the main mining shaft collapse having a width of
about 20 m, a length of 40 m and a depth of about
8 m. The shaft collapses are the result of the mining of vertical or inclined small ore veins by open
cut mines or underhand stoping.
Grüner Graben, ditch (15.4-DE)
The 8 km long Grüner Graben ditch was built between 1555 and 1558 and financed by the Saxon
Elector. It supplied up to 10 placer fields and 22
stamp mills with water power.
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2-CZ Abertamy – Boží Dar – Horní Blatná
Mining Landscape
Summary
The extensive component part comprises three
formerly independent ore mining districts centred on the mining towns of Abertamy (including
the mining settlement of Hřebečná), Boží Dar
and Horní Blatná in the highest, western part of
the Ore Mountains. The major part of the component part is located on the slightly undulating upland plateau ca. 1,000 m above sea level;
the highest elevation is situated 1,115 m above
sea level. Apart from the three small towns, the
landscape is only sparsely populated and mostly overgrown by forests.
The Abertamy – Boží Dar – Horní Blatná component part represents a large relict mining landscape
providing outstanding evidence of the extraction
of tin, iron and other ores from the 16th to the
20th centuries. In particular, the Horní Blatná and
Hřebečná ore mining districts with their numerous

aboveground and underground remains document the methods of tin ore mining from steep
greisen veins over the course of 400 years. Representing a completely different type of ore deposits,
the Zlatý Kopec – Kaff mining district provides exceptional evidence of extracting polymetallic ores
from hard skarn rocks. Vast tin placers near Boží
Dar are witness to the huge extent of cassiterite
panning in the highest parts of the Ore Mountains
at least from the 16th century. The still functional
Blatenský vodní příkop (Horní Blatná water ditch)
is a masterwork that documents the high standard of mining water management in the 16th century. Horní Blatná is an outstanding example of a
16th century Renaissance mining town which was
founded well-planned on the “green-field site” as
a consequence of rich tin ore discoveries. Contrary
to a number of mining towns which were founded
close to silver ore deposits, Horní Blatná is the only
example of a planned town which owes its existence to deposits of tin ore.

The principal contributions of the component part to the potential Outstanding Universal Value
are embodied in:
• the documentation of various mining technologies (placer mining from both alluvial and
hillslope sediments, opencast and underground mines) and methods (hammer and pick,
fire-setting, blasting) of extracting tin ores from the 16th to the 20th centuries,
• the representation of mining of different tin ore deposits (steep greisen veins within granites,
quartz veins in phyllites, polymetallic skarns),
• the remarkable extent of the 16th-century tin mining as demonstrated by unique opencast
mines and underground stopes,
• sophisticated water management system,
• the role of Horní Blatná as the only example of a planned town which owes its existence to deposits of tin ore.
High integrity and authenticity is demonstrated by the numerous well-preserved aboveground
und underground mining remains, by the still functional water management system, and by the
preserved Renaissance-style urban layout of Horní Blatná with a chessboard arrangement of
main streets

Principal elements
Horní Blatná mining town (2.1-CZ)
Horní Blatná is an outstanding example of a 16th
century Renaissance mining town which was
founded well-planned on the “green-field site” as
a consequence of rich ore discoveries. Contrary
to a number of other mining towns which were
founded close to silver ore deposits, Horní Blatná
is the only example of a planned town which owes
its existence to deposits of tin ore. The town was
established in 1534 by Johann Friedrich, the Saxon
Prince Elector. Similar to Saxon Marienberg, it is
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distinctive for its large, central, practically square
marketplace and a system of perpendicularly arranged streets. This Renaissance chessboard urban layout has been entirely preserved. Preserved
is also a series of buildings with Gothic and Renaissance cores as well as a large number of halftimbered buildings from the 18th century featuring
the vernacular architecture typical of the region.
In 1992 the Horní Blatná Urban Heritage Zone was
declared, which comprises the whole historic city
centre including several listed cultural properties.
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Fig. 345
Horní Blatná –
Renaissance mining
town with an
orthogonal street
network

Fig. 346 Parochial House – the building provides some of the earliest
evidence of the historical development of the town; the preserved
older core contains fragments dating back to the early 16th century.

Fig. 348 A two-storey house with a walled ground floor and a
half-timbered structure resting on a massive profiled cornice, covered
by a huge clipped gable roof. The entrance in the house is fitted a
Baroque portal with ears. On the cornice of the transom, a monogram
JKH is engraved with the year 1754. The house serves as a museum
with a permanent exhibition on the history of mining and tin ore
treatment around Horní Blatná.

Fig. 347 St. Laurentius Church (kostel sv. Vavřince) - originally a Protestant single-nave church
with two octagonal corner turrets was built in the Saxon Renaissance style in 1594. Between
1605 and 1607, a prismatic tower with an octagonal superstructure was built, topped by a
dome with a lantern. In 1686, the church was reconsecrated to a Catholic church and devoted
to St. Laurentius. In 1754, it was rebuilt in the Baroque style and decorated with sculptures
in the interior and exterior. A tin Renaissance baptismal font with an inscription about the
renovation in 1680 is an important part of the interior.

Fig. 349 House no. 4 (now reg. no. 1) – house of Putz of Breitenbach Family: a late-Baroque
two-storey building with Rococo elements built by mining officer and smalt producer, Johann
Josef Putz in 1709 .
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Fig. 350 Airborne laser scan showing the tin mining landscape on the Blatenský vrch hill
shaped by numerous opencast mines, shafts and adits of tin mines from the 16th to the 18th
centuries. The largest opencast mine is the NE-SW trending Wolf’s Pit (in the upper right corner
of the image), most opencast mines follow the strike of the prevaling N-S steep greisen veins.
The landscape in the left part of the image is modelled by tin placer mining

Horní Blatná mining district (2.2-CZ)
In the vicinity of Horní Blatná, a number of tin and
iron mines operated from the 16th to the early 20th
century, the most important being those located
on the Blatenský vrch (hill) and near the former
Bludná settlement.
On the Blatenský vrch (hill) extensive remains
of tin mining from the 16th to the 18th century have
been preserved which are collectively referred to
as Vlčí jámy (Wolf’s pit). These exceptionally wellpreserved opencast mines represent one of the
most illustrative and most important evidence of
historical tin ore mining in the Ore Mountains. The
entire set consists of the actual Vlčí jáma (Wolf’s
pit) and the nearby Ledová jáma (Ice pit). Vlčí jáma
is 120 m long, 20 m deep and sometimes up to 15
m wide. It was formed as a result of the both nearsurface and underground exhaustion of the steep
Wolfgang vein which penetrates the surrounding
granites. Remains of old adits and stopes are still
clearly visible on the sides of the mine. The higher
situated Ledová jáma pit was formed by the workings in the Georg greisen vein. It is also about 20
m deep, but much narrower and consequently,
because of the negligible circulation of air, snow
and ice do not melt there throughout the year. Ice
from the Ice pit served in the treatment of soldiers
wounded in 1813 during the battle with Napoleon
at Leipzig.
Below the Blatenský vrch hill, to the north of the
town of Horní Blatná, extensive tin placers have
been preserved which document the extraction of
cassiterite from stream and slope sediments with
an exceptional thickness of up to 8 m.

Fig. 351 Aerial view of the Wolfs’ Pit

Fig. 352 Wolf’s Pit – a 16th-century opencast mine; tin ore was extracted from the main Wolfgang greisen zone as well as from smaller crosscutting veins
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Fig. 353 Wolf’s Pit
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Fig. 354 Ice Pit

Fig. 355 Ice Pit – a 16th-century opencast
mine following a steep narrow greisen vein

Hřebečná tin mining district (2.3-CZ)
The Hřebečná mining district is an exceptional
witness to 400 years of the extraction of tin ore
from the 16th to the 20th century. It bears excellent evidence of mining tin ore (cassiterite) from
steep greisen veins crosscutting the surrounding
granites. The well-preserved mining landscape
contains a large number of both aboveground and
underground mining monuments, the extent and
state of conservation of which lends them supraregional importance. Among the most significant
of them are the opencast of the Rote Grube (Red
pit), the Schnepp shaft-collapse and especially the
Mauritius mine, the biggest and deepest tin mine
in the Czech part of the Ore Mountains which was
declared national cultural property in 2014.
Rote Grube mine (Red pit)
The area of the former Rote Grube mine represents
the largest early modern system of opencast mines
and shaft depressions in the Ore Mountains and
probably the largest one of its kind in the world. It
is a unique example of extracting tin ore from wide
greisen zones which were first mined by means of
several shallow shafts and subsequently by opencast mining in the 16th and early 17th centuries. The
main, elliptically elongated depression is 230 m
long, around 30 m wide and over 20 m deep. To
this depression, another one is linked that is approximately 120 m long. Near the main depression,
a number of smaller, though in the context of the
Ore Mountains still huge depressions and open
cuts from the 16th to the 18th centuries are preserved such as the Wildbahn opencast mine.

Fig. 356 Airborne laser scan of the tin mining landscape in the western part of the Hřebečná
tin mining district showing the huge opencast 16th-century mine Rote Grube, probably the
world‘s biggest opencast mine of its kind, and numerous other smaller mine workings

Fig. 357
Rote Grube mine in
1946 (archive of the
Czech Geological
Survey), now the
mine is mostly covered by a forest
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Fig. 358 Aerial view of the Wildbahn opencast mine

Fig. 359 Wildbahn mine

Schnepp shaft collapse
This depression, currently about 80 m long, as
much as 20 m wide and 20 m deep, was formed by
a combination of open-pit and underground mining on the Mauritius, Führinger and Dreifaltigkeit
veins, and the subsequent collapse of the mine
workings which occurred prior to the 1730s. The
old maps show that the depression was up to 70
m deep originally. In the adjacent upper Schnepp’s
shaft collapse, formed by a cave-in of the Dreibrüder shaft, the course of the main greisen vein
and a relic of the Tagstrecke adit, one of the oldest
adits in the district dating back to the 16th century,
can be observed.
Fig. 360 Schnepp shaft collapse

Kryštof (Christopher) adit
This adit which was uncovered again in 2008 and
opened to the public in 2015 gives excellent evidence
of different mining methods used from the late 16th
to the late 18th centuries. The first meters of the adit
walls are lined with dry masonry. The following section with perfect trapezoidal cross-sections was driven by means of a chisel and a hammer around 1590.
At a distance of 80 m from the entrance, the adit circumvents the Mauritius shaft which was sunk later, in
the 1760s. The crosscuts which appear in the section
behind the shaft show clear indications of fracturing
the rock by the method of fire-setting which was used
in Hřebečná until 1743. The younger rear part of the
adit is wider and higher and was driven already with
the use of gunpowder for blasting the rock; in one
place, the year 1778 has been engraved. After 262 m,
the adit leads into a huge stope that is 65 m long, 4-9
m wide and 15-25 m high. The ceiling of the northern
end of this stope, caved-in there, corresponds spatially to the southern end of the Schnepp’s depression,
whose bottom lies approx. 20 m above. The stope
was first formed in the 16th century but enlarged in
the 18th century.
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Fig. 361 The initial part of the Kryštof adit with dry walls

Fig. 366
Stone-built air shaft
of the Kryštof adit
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Fig. 367
Crosscut enlarged
by using fire-setting

Fig. 362 The old (16th century ) part of the Kryštof adit driven by
means of hammer and chisel

Fig. 363 Groove for channeling water out of the shaft

Fig. 364 Borehole in the younger part of the adit (second half of the
18th century) documenting the use of gunpowder

Fig. 368 Large stope at the end of the adit (16th-18th century)

Fig. 365 Date 1778 photo with a geodetic sign is not here on the wall
of the adit
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Mauritius mine
The Kryštof adit is part of the Mauritius mine which
was the biggest and deepest (220 m) tin mine in the
Czech Ore Mountains. The deeper parts of the mine
below the level of the Kryštof adit are currently accessible only by using speleological techniques,
down to a depth of 15-30 m above the level of the
main Blasius drainage adit (i.e. to a depth of ca. 100
m below the surface); below this point, the mine is
inundated. The non-inundated underground of the
mine is formed by a system of horizontal tunnels,
vertical shafts and stopes. Originally, between the
Tagstrecke and Festenburg adit levels, especially
in the central and northern parts of the deposit, a
number of stopes were situated, of which only fragments remain today because during the looting in
the early 19th century, massive extraction of remaining ore pillars took place. As a result of this, huge
underground spaces were formed which stretch
across several original adit levels. The largest chamber of the system, unique in size not only in the Ore
Mountains, was formed in the northern part of the
deposit at the intersection of the Mauritius and

Führinger mother lodes with minor veins of Drei
Brűder and Heiliger Kreuz. The non-inundated part
of this chamber is 60 m long, 40 m high and 15 m
wide, however, it may be assumed that it originally reached the deepest parts of the mine. The
preserved fragments of older parts of the mine often have a very regular oval cross-section, typical
for fire-setting. The mine workings include a large
number of dry walls as well as areas with carved
niches for attaching the timberwork and support
structures of the water draining machinery.

Fig. 370 Festenburg adit – brick-built ceiling of the adit

Fig. 369 Greisen vein excavated by a room-and-pillar method
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Fig. 371 Festenburg adit – an oval profile typical for fire-setting
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Fig. 372 Completely excavated greisen vein

Fig. 373 The largest stope of the Mauritius mine

An extensive water management system has been
built in Hřebečná between the 16th and 18th centuries
with the aim to provide the mines with the necessary motive water. This system which consisted of
five ponds and numerous artificial ditches had a total length of almost 10 km; parts of the system have

been preserved till present. The largest reservoir was
the Mrtvý rybník pond (located in the buffer zone of
the component part) which was constructed in the
1760s with the aim to bring water, by an almost 2.5
kilometre-long leat, to the Mauritius mine and the surrounding dressing plants.

Fig. 374 Open-cut of the Suzanna mine in Bludná (16th century)

Bludná tin and iron mining district (2.4-CZ)
Numerous heaps, shaft collapses near adit mouths
and sunken shaft entrances still recall the location
of tin and iron mines at Bludná. Here, the exceptionally well-preserved opencast of the Suzanna mine
on the Sněžná hůrka hill is the most illustrative
and largest relic of the tin mining, which started in
the early 16th century. The remains of the Suzanna
mine consist of a strip of vertical open pits with an
aggregate length of nearly 400 m,
a width of up to 5 m and a depth
of 8-10 m. Inside the deepest
part of the pit, three short levels
driven by fire-setting can be observed; in the middle of the pit,
an oval-shaped shaft has been
preserved. Remarkable opencast
workings from the 16th century
can also be found around the
Laurentius and Heiliger Geist
mines on the western slope of
the Sněžná hůrka hill or close
to the Bludná settlement where
the Drahá kožešina (Precious fur)
mine operated.

Fig. 375
Old timbering in the
Suzanna mine
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Fig. 376 Johannes adit

Fig. 377 Large stope in the Johannes mine (16th century)

Fig. 378 Large stope in the Johannes mine
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Zlatý Kopec – Kaff mining district (2.5-CZ)
On the Kaffenberg hill north of the Zlatý Kopec settlement, polymetallic Fe-Zn-Cu-Sn ores bound to
flat-lying lenticular skarn bodies were extracted
from the early 16th until the late 19th century, On
an area of approximately 1,500 x 400 m, there, are
hundreds of shaft depressions as well as dozens
of collapsed adits and shafts. A field survey has
identified several stages of the development of
the Zlatý Kopec – Kaff deposit. Minor prospecting
workings and open cuts about 10 m large seem
to be the oldest; in the location of mineralization,
small shafts have been sunk. The next stage was
opencast mining in larger opencuts. The following
stage consisted in twin shafts with a common heap
of a total length of 15 m. There follows a stage of
separate pits of larger sizes, which are surrounded
by semi-circular heaps. The same stage probably
includes the oldest adits. The entire area, located
in a mountainous and wooded terrain, remained
almost unaffected by subsequent landscaping and
it preserved an authentic character of an original
mining landscape.
In the east, the deposit was developed in particular by the Johannes adit and by the pits leading thereto. The Johannes adit reached a length of
about 180 m; at a distance of about 160 m from the
entrance, spectacular stopes called ‘a church’ and
‘a chapel’ with a length of 60 m, a width of 20 m
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Fig. 379 Mouth of the Segen Gottes adit

Fig. 380 Old miners’s path to the Dreikönig and Segen Gottes adits

and a height up to 10-12 m have been driven in the
16th century. In 2015 the Johannes adit has been
made accessible to the public as a visitor mine.
In the west, the Kohlreuter mine with a 170 m
-long adit of the same name was the most important mine. Also in this gallery, old miners dug
huge stopes up to 40 m long and 25 m wide in the
16th century. To drain this mine, Segen Gottes and
Dreikönig adits, situated lower, have been used;
their entrances have been well preserved. Before
the entrances to both adits, there are large heaps,
where samples of typical ore minerals occur. The
main ore was magnetite accompanied by pyrrho-

tite, sphalerite, chalcopyrite and cassiterite, the
latter occurring not only in the skarns but also in
steep quartz veins which penetrate the skarn body.
A particularity of ore mineralisation consists in the
abundance of minerals containing boron (ludwigite, hulsite, etc.) or extremely rare tin hydroxides,
schoenfliesite and wickmannite, known only from
a very few places in the world. In the ores of the
deposits, also relatively high contents of rare metals such as cadmium, indium, thallium and others
were found. In the second half of the 20th century,
uranium ores were explored in the whole district
but without any success.

Zlatý Kopec – Hrazený potok mining
district (2.6-CZ)
In the valley of the Hrazený potok (creek) south
of Zlatý Kopec, tin ore was extracted from steep
quartz veins truncating the surrounding phyllites
as attested by countless mining remains such as
adits, pits, heaps, shaft depressions or open cuts.
Due to a favourable morphology, the deposit was
developed by dozens of adits and rather shallow
shafts. The largest concentration of old mines from
the 16th to 19th centuries is situated on a steep hillside above the right bank of the right tributary of
the Hrazený potok (creek) and above the left bank
of the Hrazený potok. A large heap of the Hoffnung
zu Gott mine just above the settlement dates back
from the last period of mining in the 1920s and
1930s. The entire area is located in the forest and
has preserved the authentic appearance of a mining landscape. Typical for the whole area are also
dozens of circular sites of former charcoal kilns.

Fig. 381
Near-surface mine
working following a
quartz vein
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Fig. 382 Tin placers near Boží Dar in an aerial photo

Placers near Boží Dar (2.7-CZ)
Near Boží Dar, the numerously well-preserved tips
of waste rock bear testimony to the techniques of
placer tin mining, performed here at least from
the 16th until the 18th century. These heaps are evidence of the great extent to which placer mining
was performed very high up in the Ore Mountains.
The preserved area is over 250,000 m2 in size making the site one of the largest placer fields in Central Europe the significance of which is enhanced
by its authentic state of preservation. The length of
placers ranges usually between 5 to 10 m, but can
reach 20 m or more, and the height of the mounds
is even beyond two metres. Placers are concentrated primarily in the area to the west of Boží Dar,
along the left tributary of Černá stream where the
length of the placers reaches about 1 km, along
the watercourse of Černá itself (about 800 m) and
along an unnamed stream on the eastern edge of
the Božídarské rašeliniště National Nature Reserve
(about 400 m). In addition, numerous placers are
also situated lower, downstream of Černá stream.
During placer mining, the lightest components
of alluvial deposits along with the humus substrate were removed, hence the placer mounds are
poor in nutrients. Therefore, the vegetation that
grows on them markedly differs from that growing in the surrounding landscape. The heaps, with
their typical vegetation such as heather, cranberries, mountain everlasting, festuca rubra, or arnica
constitute a wholly unique and formative element
of the landscape in the area around Boží Dar.

Fig. 383 Tin placers near Boží Dar

Horní Blatná water ditch (2.8-CZ)
Representing a key water source for tin and iron
mines and ore dressing works in the area around
Horní Blatná, the still functional Blatenský vodní příkop (Horní Blatná water ditch) is an installation dating from 1540-1544, which at 13 km
in length is the longest and most important
man-made water ditch in the Czech part of the
Ore Mountains. Numerous devices to control
the flow of water including an inlet structure,
10 overflow spillways at the intersections with
small rivers and streams, 25 bridges and culverts, 39 sand and gravel traps, and three bridges to facilitate walking along the canal can be
found along the course of the ditch which represents an exceptional technical work illustrating
the high standard of the water management in
the 16th century.
The beginning of the Horní Blatná water ditch
lies at an altitude of about 975 m ca. 1.5 km
west of Boží Dar, where the water of the Černá
stream is conveyed to an artificial leat. The ditch
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Fig. 384 Horní Blatná water ditch

Chapter 2
Fig. 385 Horní Blatná water ditch

then crosses the municipalities of Myslivny and
Ryžovna to Bludná, the first large centre of mining and dressing of tin and iron ores and, after
by-passing the Blatenský vrch (hill), it approaches the major tin mines of Wolfgang, Konrad and
others in Horní Blatná. On its length, the Horní
Blatná water ditch overcomes an elevation of
127 m which means that the average downhill
grade is 1 m of height to 100 m of length. In reality, however, the downhill grade is much less,
because almost 100 m of height occur in the
last section of the water ditch in Horní Blatná,
already outside the area of major ore deposits.
In some parts, the Blatenský water ditch is up to
2 m wide and over 1 m deep. On both sides, up
to two metre-high embankments are built.

Fig. 386 One of many bridges on the water ditch
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4-CZ Krupka Mining Landscape
Summary
Krupka Mining Landscape is located 11 km southeast of Altenberg in the eastern part of the Bohemian Ore Mountains, 80 km northwest of Prague and
40 km SSE of Dresden. It is the oldest tin mining district in Central Europe and is centred on the typical
Czech medieval mining town of Krupka that is nestled in the steep valley traversed by Husitská Street
on its winding route from the foot of the Ore Mountains (300 m elevation) to Horni Krupka (700 m
elevation), from where the mountain pass connects with Germany a mere 2 km away. Krupka’s
relict mining landscape reveals the exploitation of
tin (mostly sub-horizontal greisen veins and massive tin ore) from the 13th to the 20th centuries: from
placer workings in the plain below the mountains,
to intensive mining via several large open-works

(that exploited rich ‘stockworks’) and a series of
adits into the hillside that connected with numerous but comparatively shallow shafts on elevated
plateaux on the mountainside.
Of special importance is the Steinknochen mining district with an exceptional density of late medieval and early modern mine workings such as
sunken shaft and adit mouths and flat heaps giving a rare evidence of the size of mine allotments
referred to in the Krupka mining code from 1487.
Authentic late medieval and early modern mining
monuments are likewise to be found in the Knötel
and Komáří hůrka hill mining districts. The much
younger Starý Martin adit bears evidence of tin
mining techniques in the second half of the 19th
and in the 20th century.

The principal contributions of the component part to the potential Outstanding Universal Value are
embodied in:
• the transfer of knowledge of tin mining to younger tin mining districts in the Ore Mountains and
Central Europe,
• the well-preserved mining landscape enduringly shaped by the intensive extraction of different
types of tin ore deposits (flat and steep greisen veins, large greisen stockworks, pegmatites, mineralised gneisses) with hundreds of aboveground and underground mining remains from all mining
periods from the 14th to the 20th century.
• the rare evidence of pits distributed according to the late medieval mining law.
High integrity and authenticity is demonstrated by the extraordinary well-preserved relict mining landscape in which a large majority of late medieval and early modern adits, shafts and heaps
known from historic maps can still be located, by the preserved underground structures including a
15th-century drainage adit, and by the preserved medieval layout of the mining town of Krupka with
valuable sacred and secular buildings built particular from the 14th to the 17th centuries.

Fig. 387 Historic centre of Krupka viewed north from the walls of Krupka Castle into the Krupka Valley that ascends the Ore Mountains to the main tin mining fields
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Krupka mining town (4.1-CZ)
Krupka was established prior to 1330 (when the
castle and town are first clearly recorded), and its
development is closely linked with tin mining. The
town manifests a typical medieval layout, orientated as it is to the topography of the area, overlooked
by Krupka Castle that dates from the 14th century
and was originally a fortified feudal dwelling, later
used as the seat of the Krupka mining office. There
is great artistic and conservational significance
in the sacred buildings: the Gothic town Church
of the Assumption with rectory and an important
late Gothic bell tower, St. Anna Church, originally a
Renaissance church, the Gothic Church of the Holy
Ghost as well as the town houses dating from the
Gothic, Renaissance and the Baroque periods.

Fig. 388 Krupka Castle located on a high rocky promontory above the steep western side of
Krupka valley. In 1330, Bohemian king John of Luxembourg bestowed the castle, the town
of Krupka and its tin mines on a Saxon nobleman to protect the merchant route to Meissen
and the Krupka tin mines. It was remodelled between 1471 and 1482 into an impressive Late
Gothic fortress but during the Thirty Years’ War (1618-1648) it ceased to fulfil its defensive and
residential functions and fell into disrepair. In recent years, the castle has been undergoing
demanding restoration combined with the conservation of the existing structural relicts.
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Principal elements

Fig. 389 Building of the former mining office (now a restaurant)
which was built in the courtyard of the Krupka castle between 1695
and 1697 by the lords of Sternberg

Fig. 390 Church of the Assumption of the Virgin Mary (kostel Nanebevzetí Panny Marie) with
adjacent Baroque parochial house. The church was built by 1488 on the site of an older Gothic
church (founded before 1383) following a disastrous fire of the town in 1479. From the old
church, a presbytery has been preserved, positioned at an angle to the nave of a new Late
Gothic church. Minor remodelling took place again in 1668 and 1672. Between 1735 and 1735
the Baroque Holy Stairs were constructed in the church as a place of pilgrimage.

Fig. 391 The single-nave Hospital Church of the Holy Spirit was built
under the southern, now non-existent town gate on a base that made
up for the sloping ground of the town. The first mention of the church
goes back to 1454, however, the used elements suggest that it could
have been built as early as in the late 14th century. The church was
remodelled after the fires in 1538 and 1633 and further renovations
took place in 1839. In the 19th century a polygonal neo-Gothic spirelet
was placed on the low gable roof.

Fig. 392 Town House No. 21 (the Municipal Museum)
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Fig. 393
A tall rectangular
miners’ bell tower
is situated on the
eastern slope of the
Krupka valley above
the church of the
Assumption of the
Virgin Mary. It was
completed by 1493,
though its present
appearance dates
back to around
1600. The bell tower
announced the
beginnings of miners’ shifts.

Fig. 394 The Cemetery Church of St. Anne is situated in the middle of
the graveyard overlooking the town from the eastern side of Krupka
Valley, opposite the castle. It was consecrated in 1516. On the right
reveal of the triumphal arch, there is a rare mural painting of Martin
Luther from the 16th century.

Steinknochen mining district and
the Starý Martin adit (4.2-CZ)
The Steinknochen Mining District, situated to the
north of the town of Krupka, was the most important part of the Krupka Mining Area where more
than 150 tin mines have operated from medieval
times until the 18th or early 19th century. The density of mine workings is exceptional, not only in
comparison to other mining districts in the Ore
Mountains but in the whole of Europe, too.

Well-preserved medieval mine allotments,
referred to in the Krupka mining code of 1487
and which have not yet been found elsewhere,
characterise numerous remains of old workings.
Shaft hollows and adit mouths are accompanied
by flat-topped and terraced heaps with large upper platforms that have been well-preserved.
These are clearly visible on old maps and current airborne laser scans. The distance between
the heaps approaches the size of the old al-

Fig. 396 Conical depression in a place of an old shaft

Fig. 395 Airborne laser scan of the Steinknochen and Mückenberg mining districts – a unique
late medieval to early modern tin mining landscape featuring dozens of flat heaps and
depressions in places of shallow shafts from the 14th to the 17th centuries from which mostly
flatlying tin-bearing greisen veins were extracted. In the upper right corner the large depression on the Komáří hůrka hill is well visible representing a partially caved-in opencast mine
from the 16th century.
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Fig. 397 Late medieval to early modern waste heaps of tin mines in
the Steinknochen mining district
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Fig. 398 Entrance to the Starý Martin adit

lotments referred to in the mining code: 36 x
36 m or, alternatively, 72 x 36 m. The Dürrholz
drainage adit, driven in the second half of the
15th century, is currently inaccessible from surface, but accessible via a short connection from
the much younger Starý Martin adit that was in
operation from 1864 until the 1980s. The latter
exploited the Lucas lode, the district’s main tinand tungsten-bearing lode that has a strike of
around 2 km, the longest tin ore vein in Central
Europe. Mining ceased in the 1980s and, since
2000, the adit now serves as a mining museum
that offers guided tours and a permanent exhibition of mining tools.
An old miners’ trail between Krupka and Horní
Krupka crosses the eastern part of the Steinknochen district. This was used for the transport of
ore and as an access to the mines. On the parapet near the trail, stones have been found dated
to 1765 and 1894, but the trail must have been
built much earlier. The Krupský potok creek,
from which tin ores were panned, flows in parallel with the trail.

Fig. 399 Flat lying Lukáš vein in the Starý Martin adit
Fig. 400
Starý Martin adit

Fig. 401
Old miners’ trail
between Krupka
and Horní Krupka
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Knötel mining district (4.3-CZ)
Knötel Mining District is located northeast of Krupka, under today’s chair lift to Komáří hůrka hill. It
was the largest district in the Krupka area and
bears excellent evidence of mining from the 14th to
the 20th centuries (predominantly tin, and to a lesser extent copper, bismuth and later molybdenum
ores hosted by a gneissic mantle of granite which is
primarily bound to flat but also, to a lesser extent,
to steep greisen veins or aplite stockwork/quartztopaz greisen). From the 14th century, the Knötel
district was developed by opencast mines (such
as the Zwickenpinge surface mine sized 50x35 m,
which already existed in the 16th century, or the
opencast mine workings on the Mahler vein) and
dozens of smaller, predominantly shallow workings, which left behind a large number of adits and
shafts with heaps of various ages. From the 16th
century prospecting and subsequent extraction by
means of twin shafts have been used, documented
and evidenced, for example, in the area of the Starý

Vendelín mine. From the 17th until the 19th century
individual shafts and adits have been driven, scattered all over the district, or mines developed by
a short adit and a shaft. Dating to this phase are
the Jacobs Fahrt mine, the Siebenschläfer adit,
the Juda adit and the Alt Ignazi adit. The underground workings of these mines are now mostly
inaccessible. The end of this phase includes longer
adits and deeper shafts, manifested by large heaps
(Glück auf, Vendelin, Alter Abendstern, Josef). The
deepest stopes in the Knötel district reached a
depth of about 30-50 m.
During World War II and thereafter, in addition
to the greisens, the pegmatite body rich in molybdenite and potassium feldspar was developed by a
system of four superposed adits (Prokop, Barbora,
Václav, and Večerní hvězda adits, now protected
cultural properties) situated below the chair-lift
from Bohosudov to Komáří hůrka hill. Extensive
heaps and caved-in adit mouths still document
this mining period which ended in 1956.

Fig. 402
Entrance to the
Siebenschläfer adit
(17th-19th century)

Fig. 404 Outcrops of the quartz stock above the Prokop adit
Fig. 403
The Siebenschläfer
adit (17th-19th
century)
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ed beside the chapel. It testifies to the extensive
settlement activity of the miners in search for tin
ore that took them to the highest levels of the
mountains.
Mining in this area has been documented in
writings already in 1416. Since the end of the 15th
century, this area was penetrated by the Dürrholz
drainage adit, the most important historic adit of
the Krupka district. Near the Komáří hůrka openwork, a number of mines once operated, the most
important of which was the Glatz mine founded
in the 1680s on the site of older operations. It was
used to extract tin and to a lesser extent, copper
ore from a depth approaching 200 m.
Fig. 405
Large open-work
on the Komáří
hůrka hill

Fig. 406 Mining landscape on the slope of the Komáří hůrka hill with
numerous historic heaps and shaft depressions

Fig. 407 St. Wolfgang‘s miners‘ chapel

2.a.3.3 Cobalt mining landscapes

Cobalt ores had been extracted and processed in the Ore Mountains as early as the first
half of the 16th century, 200 hundred years before cobalt was discovered as an element. Until the 18th century, the Erzgebirge/Krušnohoří
Mining Region was the Europe’s leading producer of cobalt pigment as attested especially
by the mining installations of the Schneeberg
Mining Landscape (6-DE) and the Schindlers
Werk Smalt Works (7-DE). The property’s com-

Cobalt is a significant constituent of several
polymetallic ore deposits in the Ore Mountains
(Schneeberg, 6-DE; Marienberg, 12-DE; Annaberg,
8-DE; Jáchymov (1-CZ) which were first mined
for silver ore. Especially the ore deposits of the
Schneeberg Mining Landscape (6-DE) were very
rich of cobalt and led to a transition of the former
silver mining area into a cobalt mining area which
prospered until the end of the 19th century.
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Komáří hůrka Hill open-work
and St. Wolfgang’s Chapel (4.4-CZ)
The Komáří hůrka oval-shaped open-work (combined with an underground collapse) has a surface area of around 5,000 m2 and measures 140 x
45 m x up to 75 m deep. A large greisen body was
exploited that carried pervasive impregnations
of cassiterite (tin ore), chalcopyrite (copper) and
pyrite.
The nearby St. Wolfgang’s chapel (consecrated to St. Wolfgang, the patron saint of miners),
was originally a Gothic chapel, but was rebuilt in
the Baroque style between the years 1692-1700.
Several years later a small cemetery was found-
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ponent parts and their distinctive landscapes
bear testimony to this important development
which also included some of the other polymetallic silver deposits of the Ore Mountains (8-DE,
12-DE, 1-CZ) which changed their production to
cobalt ore with silver ore as a side product after
the depletion of their silver ore deposits.
The extraction and dressing of cobalt ores
was largely similar to that of silver ores (Schneeberg-Neustädtel, 6-DE; Jáchymov, 1-CZ). Special
secured Kobaltkammern (cobalt chambers) at
the existing processing sites were introduced
because of the high value of the cobalt ore. Sophisticated technologies were developed for
the technical smelting and processing of the
dressed ores. The most important products of
these works were the blue dyes small and safflor, and cobalt glass. As early as the 16th century,
but more intensively in the 17th and 18th century,
cobalt achieved a high level of importance from
the time of the discovery of European hard-paste
porcelain and the establishment of numerous
porcelain works. Even China itself at the time imported cobalt blue from Saxony for its own porcelain. The production of cobalt blue dyes in the
Ore Mountains was therefore highly important
for Saxon and Meissen porcelain. Venetian and
Bohemian glass, Delft ceramics and porcelain be
it Chinese or Saxon, all ensured that cobalt pigment from the Ore Mountains was distributed all
over the world. Besides the local colour-industry, the colour-industry in Holland was the greatest trade partner but the cobalt blue dyes were
Fig. 408 Airborne
laser scan of the
Schneeberg mining landscape
© Staatsbetrieb
Geobasisinformation und Vermessung Sachsen 2017
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sold also as far as Venice. The technology of producing cobalt blue dye was also transferred from
the Ore Mountains to other mining regions, e.g.
to the Schwarzwald, Norway. With the exploitation of cobalt ore deposits in other European
countries (mainly Norway) and the related development of smalt works predominantly in the
late 18th century, and the invention of the less expensive artificial ultramarine since the early 19th
century cobalt mining and the cobalt blue dye
production in the Ore Mountains lost its leading
position.

Selected component parts

6-DE Schneeberg Mining Landscape: Outstanding testimony to the leading role of the Ore
Mountains in mining and processing cobalt ores
in the 17th to 18th centuries. The preserved technological ensembles including mining sites, water management structures, and processing sites
are exceptional examples of the developments
related to the mining and processing of cobalt
ores. Schneeberg mining town, closely associated to the surrounding mining landscape, was
established due to silver ore mining but its today´s Baroque appearance is a result of the revenues gained from cobalt ore mining. The associated Schindlers Werk Smalt Works (7-DE) is a
rare example of an extraordinary well-preserved
processing site and colony (Bergfabrik) for cobalt blue production of the 17th to 19th centuries
with all production facilities as well as social and
administrative infrastructure.

The complex of Schindlers Werk (smalt works) is
located near Albernau in the valley of the Zwickauer
Mulde (river). The complex stretches along the river
in the narrow valley and is surrounded by a forest
landscape at the slopes on both sides of the valley.
The Schneeberg mining landscape provided the
ores for the globally significant production of blue
dyes (cobalt blue) in the Ore Mountains. During the
16th century silver mining declined in the Schneeberg
Mining Landscape and was replaced by cobalt mining
after the discovery that the seemingly useless cobalt
ore could be used to produce blue pigments. Under
the leadership of the Saxon Elector the Saxon cobalt
blue dye factories founded in 1641/49 a cartel for the
production of cobalt blue dyes which from now on
controlled the European cobalt blue dye market for
more than 100 years. The central role of Saxony in the
production was based on the rich cobalt ore deposits
of the Schneeberg mining landscape, a sophisticated
economic strategy and the education of highly skilled
experts including miners, smelters as well as managerial staff. In 1654, 34 mines produced over 260 t cobalt
ore per year. Until 1718 this production rose to more
than 400 t.
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6-DE Schneeberg Mining Landscape and
7- DE Schindlers Werk Smalt Works
Summary
The Schneeberg Mining Landscape comprises
the historic centre of the mining town Schneeberg, and the directly associated mining landscape. The historic centre is located on top of
the Schneeberg Mountain. The mining landscape
stretches on a mountain plateau south of the
city centre from the Schlema river valley and the
Neustädtel urban district to the south-east to
the Filzteich (pond) and to the east down to the
Zschorlaubach (beck) valley. The Siebenschlehen
processing site is located in the Schlema valley.
The mines are scattered on the mountain plateau
in a mostly agricultural landscape. Only the mine
workings of the Fundgrube St. Anna am Freudenstein (mine) east of Schneeberg are located along
the Zschorlaubach (beck) valley and are connected to the mining landscape by underground
structures. Below the surface, the Obere Fürstenstolln (adit) coming from Oberschlema connects
the Schneeberg mining town with the Schneeberg mines in the Neustädtel area.

The principal contributions of the component part to the potential Outstanding Universal Value are
embodied in:
• the leading role of the Schneeberg mining landscape in cobalt mining and cobalt blue dye production from the 16th to the 19th centuries, and related developments.
• the well-preserved cobalt ore processing site of the Siebenschlehener Pochwerk (stamp mill), first
mentioned at the end of the 15th century and in 1752/53 built in its current form.
• the mining town of Schneeberg with its urban layout from the silver mining period in the 15th/16th
century and its preserved sacred and secular buildings from the baroque times in the heydays of
cobalt mining in the first half of the 18th century.
High functional integrity is demonstrated by the the urban layout and preserved buildings of the
mining town Schneeberg and above all by the aboveground technological ensembles for mining,
dressing and water supply. The large surface installations, various dressing works and ore processing buildings, mostly dating from the 18th and 19th century, are located in the centre of a distinctive
mining landscape which is formed by numerous heaps of cobalt and silver mines originated partly
in the 15th/16th century.

Principal elements
Schneeberg mining town (6.1-DE)
The mining town of Schneeberg was established
in a sparsely populated area, in the direct vicinity of mines that had been operating here since
1470. It was the first significant new mining town
founded for the newly burgeoning silver ore
mining activity during the second mining period in the Western Ore Mountains. It represents
the rapid and haphazard rise of a mining town
based on significant silver ore finds with a brief
heyday. Schneeberg developed out of a disperse
miner’s settlement and was laid out following the
topography of the surrounding landscape. The

buildings are scattered across the peak of the
Schneeberg (mountain). The construction of the
buildings was carried out without any building
plan right in the midst of the mines.
The town fire of 1719 was followed by the construction of Baroque buildings, which makes the
settlement distinct from other mining towns in the
region. In connection with the founding of the mining town, representative sacred and profane buildings were built. Schneeberg is also associated to
prominent figures connected to mining who came
from or lived and worked there e.g. Christian Friedrich Brendel (1776-1861), the master engineer in
Freiberg, machine designer as well as engineering
director of mining in Saxony.
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Fig. 409 Historic view of the Schneeberg mining town (Merian, around 1635)

Fig. 412 View to the Schneeberg mining town

Fig. 410 Layout of the Schneeberg mining town (Wagenbreth)

Fig. 411
Town house
„Tröger‘sches Haus“,
Schneeberg mining
town: Important
buildings include
the so-called
Fürstenhaus,
a magnificent
two-storey baroque
building, constructed in 1721

Fig. 413 Town hall, Schneeberg mining town: The classicistic Schneeberg town hall with its striking tower structure is a dominating feature
on the marketplace
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Fig. 415 Trinitatis church, Schneeberg mining town: The Trinitatis church
(1529/1739) completes what is known as the Fürstenplatz (square) in the
north-westerly direction. The St. Trinitatis cemetery, some 3 hectares in size, has
always been the principal burial place in Schneeberg

Fig. 416 Royal house, Schneeberg mining town

Fig. 417 Town house Bortenreuther-Haus, Schneeberg mining town: The Bortenreuther-Haus building, a magnificent former publishing house erected in 1724/25,
is now considered to be the most important baroque building in Schneeberg

Weißer Hirsch Fundgrube, mine (6.2-DE)
The Weißer Hirsch Fundgrube (mine) was first
mentioned in the 17th century as a cobalt mine. The
consolidation of the most important Schneeberg
and Schneeberg-Neustädtler mines into the single
Schneeberger cobalt ore field in 1880 ultimately
accorded this mine a central position. At the end
of end of the 18th or beginning of the 19th century
the existing pump shaft of the Weißer Hirsch Fundgrube (mine) was expanded into the central pump
and hoisting shaft in the Schneeberg Mining Landscape. From the end of the 19th century, uranium
ore mining was also undertaken.
In the area of the Weißer Hirsch Fundgrube
(mine), the large heap, which contains tailings in
addition to waste rock, is bounded in the direction
of the former railway line by high masonry. Situated above the former Schneeberg-Neustädtler
railway station, the hoisting house of the Weißer
Hirsch Fundgrube, built by 1852, stands on the
steep collapsed tip bounded by high retaining
walls. This is a well preserved example of a water-
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Fig. 414 St. Wolfgang’s hall church, Schneeberg mining town: The late-Gothic
St. Wolfgang hall church that dominates the townscape was built between 1516
and 1540, 1945 almost completely destroyed and reconstruction using in part the
historical building materials

Fig. 418 Hoisting house of the Weißer Hirsch mine in Schneeberg-Neustädtel
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powered gin hoisting house with the later added
steam-powered gin extensions.
The reversible wheel room (Kehrradstube) installed in the lying wall of the shaft in the waste
heap is an impressive machine room, forming –
together with the water-driven gin hoisting house
(Wassergöpeltreibehaus) – a single technical unit.
The wheelhouse (Radstube), which is almost completely lined with quarry stones, is completed with
a barrel vault.
Moreover, the mine is known throughout the
world particularly because of the large number of
uranium minerals discovered here for the first time
(such as zeunerite, walpurgite, uranospinite, uranosphaerite, trögerite, nováčekite, a. o.). Following
World War II, the mine was one of the first shafts
to be used by the SAG Wismut company in connection with the beginning of uranium ore mining
activity, forming the starting point for uranium ore
mining in the region.
Fig. 419 Wheel chamber of the Weißer Hirsch mine, Schneeberg
Mining Landscape
Fig. 420
Ore lodes of the
Schneeberg mining
landscape (Wagenbreth). Preserved
mining sites of the
nominated property:
(2) Gesellschaft
Fundgrube,
(3) Weißer Hirsch
Fundgrube,
(4) Sauschwart
Fundgrube,
(5) Daniel Fundgrube,
(10) Wolfgang Maßen
Fundgrube,
(15) St. Anna am
Freudenstein

Sauschwart Fundgrube, mine (6.3-DE)
There is evidence of mining in the area of the
Sauschwart Fundgrube (mine) as early as the end of
the 15th century. As was the case with other pits, the
period of silver ore mining was followed by mining
for cobalt and other ores. The extraction of cobalt
enjoyed a heyday between 1649 and 1673. After
1673, it proved necessary to abandon underground
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mining due to inundation by ground water. Following the driving of the Markus Semmler adit through to
the mine in the middle of the 18th century, which was
subsequently used to drain the water from the previous underground mining area, the mine developed
into one of the most important in the district. In 1835,
the neighbouring Junge Kalbe and Frisch Glück mines
were added to the Sauschwart Fundgrube – as was

the Rosenkranz mine in 1860. From 1860, the Beust
shaft was sunk as the new main production shaft of
the mine. The consolidation with the Gesellschaft
Fundgrube ensued at the same time. From 1925,
the Handhaspel (manual winder) was replaced by
an electric conveyor. Up to 1929, bismuth ores were
extracted from the Sauschwart Fundgrube surface
shaft. The Sauschwart Fundgrube (mine) waste heap
consists of a uniform heap of some 100 m in diameter adapted to the terrain. The surface buildings are
located directly on the waste heap. The ring-shaped
minecart track set up on the plateau of the heap from
the final mining period is visible.

Fig. 422
shaft protection
building (Kaue)
of the Sauschwart
Fundgrube (mine)
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Fig. 421
Heap of the
Sauschwart Fundgrube (mine)

Fig. 423
Huthaus of the
Sauschwart Fundgrube (mine)

Fig. 424 Mouth of the Griefner Stolln (adit) , Schneeberg Mining
Landscape
Fig. 425
Steigerhaus
(foreman’s house)
and carpenter’s
workshop
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Daniel Fundgrube, mine (6.4-DE)
The Daniel Fundgrube was first mentioned as
an independent mine around 1500. At the end
of the 19th century, it was consolidated with the
neighbouring pits into the Schneeberger Kobaltfeld (cobalt mining concession). As a result
of remarkable cobalt mining concessions in the
middle of the 17th century, it developed into one
of the most important mines in the Schneeberg
mining district and delivered more than a third
of the local cobalt ores extracted. Of the surface
buildings ensemble of the Daniel Fundgrube,
the administration and assembly building with
block sheds and the mine forge in the vicinity
of the shaft have been preserved. Of the inside
of the mine’s administration building the assembly room, the iron stove, the taproom, the
open-hearth kitchen, the miners’ rest room, the
mining tool shed and the overseer’s accommodation have been preserved. In connection with
the exploitation and extraction of uranium ores
by the SAG Wismut (Soviet stock company) mining in the Daniel Fundgrube was restarted after
1947. The large waste heap in the vicinity of the
shaft has been preserved. The striking uniform
heap to the west of the surface buildings covers
an area of 160 m x 75 m with a height of about
12 m. There are also small, older heaps east of
the surface complex.

Fig. 426 Heap of the Daniel Fundgrube (mine), Schneeberg
Mining Landscape

Fig. 427 Shaft superstructure of the Daniel Fundgrube (mine),
Schneeberg Mining Landscape

Fig. 428 Mine forge of the Daniel Fundgrube (mine), Schneeberg
Mining Landscape

Fig. 429 Huthaus of the Daniel Fundgrube (mine), , Schneeberg Mining Landscape
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Fig. 433
Leat of the Gesellschaft Fundgrube
(mine)

Fig. 434
shaft protection
building (Kaue) of
the Gesellschaft
Fundgrube (mine)
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Gesellschaft Fundgrube, mine (6.5-DE)
The Gesellschaft Fundgrube (mine) was one of the
biggest and most important mine installations in
the Neustädtler mining landscape. The surface
buildings of the Gesellschaft Fundgrube comprise
the administration and assembly building, the mine
forge, the carpenter’s workshop, the well house,
the waste heap, the powder house as well as the
shaft protection building (Kaue) with the turbine
shaft. The mine’s large waste heap is located on the
downslope from the shaft and the surface buildings.
Of some of the buildings, only the remains of walls
have been preserved. The drainage leat, over 200 m
in length, was built between 1854 and 1855, and its
mouth was equipped with a wall in 1855. The leat
served to divert water from the Gesellschafter turbine gin to the Daniel and Siebenschlehen stamp
mills, while simultaneously supporting the transport of ores. Parts of the installations of the partially
restored turbine shaft have been preserved.

Fig. 435
Well house of the
Gesellschaft Fundgrube (mine)

Fig. 430 Huthaus of the Gesellschaft Fundgrube (mine)
Fig. 436
Powder house of
the Gesellschaft
Fundgrube (mine)

Fig. 431 Mine forge of the Gesellschaft Fundgrube (mine))
Fig. 437
Carpenter’s
workshop of the
Gesellschaft Fundgrube (mine)

Fig. 432 Meridian stone of the Gesellschaft Fundgrube (mine)
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flowed through the Rückdammrösche (leat) into
the main man-made ditch. The mouth of the
Rückdammrösche can be reached via a stone
stairway from the top of the dam. An old granite
plaque embedded here serves as a reminder of
the 1783 breach in the reservoir dam. The Filzteich dam spillway was built to relieve the pressure in the event of an excess of water building up. The spillway constructed after the dam
breach was later reduced in size by half.

Fig. 438
Filzteich (pond),
Schneeberg Mining
Landscape

Filzteich, pond (6.6-DE)
The Filzteich (pond), built between 1483 and
1485, is one of the earliest and largest reservoirs in the Schneeberg mining landscape. Its
geographical position enabled water to be supplied both directly and indirectly to most of the
mines. Together with its branched water inlets,
it marks the western border of the SchneebergNeustädtler mining landscape. The Filzteich
takes its name from the peat bogs in the catchment area, which were known as “Filz” (felt) in
the local jargon. It was formed by damming the
Seifenbach and Filzbach streams. The former
of these streams was named after the placer
tin deposits, which used to be extracted here.
Following the construction of the Filzteich, a
system of man-made channels was developed
stretching over several kilometres, which was
subsequently changed several times. The use
of the water ensued in a cascade manner, while
the discharging of the motive-water used took
place via the deep adits of Schneeberg into the
corresponding receiving waters. The ditches
were originally mostly covered with bark slabs,
but in part also completely covered with stone
slabs and arable earth. The man-made ditch
which is no longer covered has been re-established as far as the Peter und Paul mine as
partially water-filled ditch and secured along
specific sections using quarry stone masonry or
timbering.
A wooden Striegelhaus (control hut), in which
the Striegel (devices for opening the water gate)
were situated, was originally located above the
stone gate that was newly constructed between
1783 and 1786. In the second third of the 20th
century, it was replaced by a solid quarry stone
construction, on which the dominating watch
tower of the water rescue service is set today.
From the water gate, iron bars now lead to the
underwater gate, which is largely preserved in
its original condition. The water passed through
the reservoir dam via the gate complex and
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Wolfgang Maßen Fundgrube, mine (6.7-DE)
In the 19th century, the Wolfgang Maßen Fundgrube, a large mine and the southernmost one
of the Schneeberg mining landscape, was one
of the most important cobalt mines of the ore
mining areas in Saxony. The mine was known as
early as the 16th century, and by the second half
of that century had become prominent through
its remarkable supply of silver. The extraction of
cobalt and other ores later became dominant.
By the beginning of the 19th century, the mine
had achieved a leading position in Schneeberg
mining – due to its supply of cobalt ores. This
created the prerequisite for some exceptional
technical installations, which by the beginning
of the 19th century led to the construction of

Fig. 439 Steigerhaus (foreman‘s house) of the Wolfgang Maßen
Fundgrube (mine)

Fig. 440 Shaft masonry of the Wolfgang Maßen Fundgrube (mine)

Fig. 441
Huthaus of the
Wolfgang Maßen
Fundgrube (mine),
Schneeberg Mining
Landscape

Fig. 442
Mine forge of the
Wolfgang Maßen
Fundgrube (mine)
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a major ore dressing work on the mining site.
Since 1790, the task of hoisting had been undertaken using a horse-driven gin, which in
1857 was replaced by a Schwamkrug turbine.
In 1876, a large steam winding machine was installed at the mine’s main shaft. Following the
discontinuation of mining activity, the pithead
building was dismantled. Of the mine complex,
the stamp mill building and a few surface mine
buildings, such as the Huthaus (administration
and assembly building), the Steigerhaus (foreman’s house) and the mine forge have been preserved. In addition to the large uniform heap of
the main shaft, numerous smaller waste heaps,
succeeding one another along the ore lodes like
a string of pearls, have been handed down, dating back to the 16th century. The preserved underground Pochradstube (stamp wheelhouse) is
accessible.

Fig. 443
Stamp mill of the
Wolfgang Maßen
Fundgrube (mine)

Siebenschlehener Pochwerk, stamp mill (6.8-DE)
Of the numerous processing plants in the Schneeberg mining district, the only one to be preserved
is the Siebenschlehener Pochwerk (stamp mill),
which was part of the Fundgrube Siebenschlehen
(mine) first mentioned at the end of the 15th century. In 1752 and 1753, it was built in its current
form. The ores extracted from various mines were
treated in special plants and then processed in the
smalt works. These processing plants either belonged to specific mines, or alternatively, assumed
the dressing of the ores on a paid labour basis.
From the 18th century, the Siebenschlehener Pochwerk developed into the principal processing plant
for various mines in the Neustädtel area, which of-

Fig. 444 Steigerhaus (foreman’s house) of the Siebenschlehener Pochwerk (stamp mill)
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ten possessed no stamp mill of their own. These
mines delivered the ores to the stamp mill, which
were sealed and stored in their individual cobalt
chambers until being dressed. The cobalt chambers of the Wolfgang Maßen Fundgrube (mine),
and subsequently that of the Sauschwart Fundgrube (mine), were to be found in a building in the
extension of the axis of the Steigerhaus. Today, the
stamp mill consists of several ore dressing buildings of different ages set in a row. An Aufschlagwassergefluter (motive-water channel) runs on
the slope side to provide the necessary water to
operate the water wheel located at the stamp mill
gable. The wooden stamp wheel, the related machines, hammer sets and shaking tables are reconstructed true to size.
Fig. 445 Site sketch plan of the Siebenschlehener stamp mill:
(1) cobalt chambers, (2-5) stamp mill and ore washer, (6) foremans
house (Wagenbreth)

Fig. 446 Siebenschlehener Pochwerk (stamp mill) , Schneeberg Mining Landscape

Fig. 447 St. Georgenhütte (smeltery) at the Siebenschlehener Pochwerk (stamp mill) in
Schneeberg-Neustädtel: The building features an originally preserved wooden parlour
in the southeast part of the upper floor as well as a porch on the north eaves side. The
Probierstube (ore assay room) of the smeltery was located under the wooden parlour on
the ground floor. Following the closure of smelting operations, the building was converted
into a residential house.
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St. Georgenhütte, electoral smeltery (6.9-DE)
Some 60 m northwest of the Siebenschlehener
Pochwerk in Schneeberg Neustädtel, the Electoral smeltery (St. Georgenhütte), erected in 1665, is
situated. The name refers to the older smelting
site of the historically important mine St. Georg
of Schneeberg. This two-storey building served
to process bismuth-, cobalt- and nickel-containing silver ores. The St. Georgenhütte is the only
smeltery in the Western Ore Mountains that has
been largely preserved in its original construction
state. The ores were processed using metallurgical methods, such as those known from the descriptions by Georgius Agricola (1494-1555) and
Lazarus Ercker (1528-1595).

Fundgrube St. Anna am Freudenstein nebst
Troster Stolln, underground workings (6.11-DE)
The St. Anna am Freudenstein mining concession,
dating back to 1518, is a relatively small mining
area particularly characterised by silver ore mining
in the 16th century, which in the process has yielded numerous historic mining sites. The first rich
discoveries of silver ore in this mining concession
occurred in 1526, resulting in an upswing in mining
activities. The St. Anna Fundgrube subsequently
developed into the principal mining complex. The
mine workings are connected by underground
structures with the other mines in the Schneeberg
mining landscape. No built structures are preserved and the adits mouths were reconstructed
during the clearing-out of the mines at the end of
the 20th century.
The underground workings are an exceptional
and a rare almost completely preserved example
of a 16th century mines (95% originated from this
period). Huge silver mine workings, and wheel
chambers provide outstanding testimony to the

mining activities in the 16th century. Research activity have clearly shown that the layout and structure of underground workings correspond to the
technological descriptions of Georg Agricola (e.g.
Heinzenkunst (pumping system) and water wheel,
hand winder, horse gin, layout of the shafts, adits
and mine workings). Moreover, the mining regulations (size and borders of the mine fields, layout
of the adits, decisions in legal issues) valid at that
time are illustrated by the mine.
A special feature of the Freudenstein mining
concession was a vein consisting of Fettquartz
(type of quartz with a greasy shine). The extraction
of quartz ensued on an intermittent basis and was
oriented to the demand of the blue dye works in
the Ore Mountains, because – in addition to cobalt
and potash – highly pure quartz was also required
in the production of the dye. In the 1920s, mining
here was completely abandoned.

Fig. 448
Knappschaftsteich
(pond) at the
Siebenschlehener
Pochwerk (stamp
mill) , Schneeberg
Mining Landscape
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Knappschaftsteich, pond (6.10-DE)
The Knappschaftsteich (pond), created in 1684,
directly borders the Siebenschlehener Pochwerk
(stamp mill) complex. This is a Pochwerksteich
(pond), which served to provide the motive-water for another stamp mill situated below the Siebenschlehener Pochwerk. The reservoir contains a
loam sealed earth dam, a terrace wall, a Striegelhaus (control hut) as well as a spillway. The pit
obtained the water used to operate the stamp mill
and the ore washer via the 600 m long Pochwerksgraben (ditch) from the Lindenauer pond.

Fig. 449
Underground
workings of the
St. Anna Fundgrube
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7-DE Schindlers Werk Smalt Works
The Schindlers Werk lies in the valley of the river
Zwickauer Mulde, above the town of Aue. The
production buildings are concentrated in the
northern part of the elongated site, grouped
around two courtyards separated by the laboratory building. The social and administration
buildings, including the director’s villa near the
river, are located in the southern part of the
area. The residential buildings also belonging to
Schindlers Werk are to be found distributed on
the river valley slope above the site of the factory and the social and administration buildings.
Following the establishment of the first smalt
(cobalt blue dye) works in Niederpfannenstiel in
1635, four other works were constructed of which
the Schindlers Werk (1649) in Zschorlau was the

latest. Founded by Erasmus Schindler (16081673), the works represents the oldest still producing dye works in the world to date. Originally
built for the production of cobalt blue, in the middle of the 19th century the works were converted
into an ultramarine pigment factory.
Closely associated to the Schneeberg Mining
Landscape (6-DE), Schindlers Werk is a rare example of an extraordinary well-preserved processing
site and colony (Bergfabrik) for cobalt blue production of the 17th to 19th centuries with all production facilities as well as social and administrative infrastructure. It bears outstanding testimony
to the blue dye sector of the Ore Mountains, which
was one of the most important production pillars
of mining in the Ore Mountains and enjoyed a
long period of domination in Europe.

The principal contribution of the component part to the potential Outstanding Universal Value is
embodied in:
• the last and outstanding well-preserved cobalt blue dye (smalt) factory of the Ore Mountains,
which produced the famous cobalt blue dye from 1649 to the middle of the 19th century and from
then until today ultramarine pigment.
High functional integrity is demonstrated by the complex of the blue dye factory with its preserved
large and complete number of administrative, social and production buildings from the 17th to the 20th
century.

Description
Apart from the various production buildings,
Schindlers Werk also encompassed residential
and agricultural buildings. The special importance
here lies in the coherence of the site and the present day preserved character of an outstanding
mining settlement. The structure of a typical blue
dye factory, grouped around an inner courtyard
and a manor house, is largely preserved. With the
manor house and the store, the site also possesses two of the most characteristic and oldest blue
dye factory buildings in Saxony and is a representative example of a smelting site established as an
independent community. The works are one of the
most expressive complexes of blue pigment industry monuments in Europe.

Fig. 450 Site sketch plan of Schindlers smalt works: (1) manor
house, (2) storage and laboratory, (3) former smeltery, (4-6)
production buildings, (7-8) residential houses, (9) inn, (10) directors
villa, (W) residential houses, (S) smoke stacks, (R) water wheel
chambers (Wagenbreth)
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Fig. 451 Manor house of the smalt works (around 1650)

Fig. 455 The establishment of a drainage system and Schlämmerei (dressing works) dates back to the period of ultramarine
production in the second half of the 19th century.
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Fig. 452 Laboratory building of the smalt works (around 1650)

Fig. 453 Storehouse of the of the smalt works (around 1650)

Fig. 456 The Blaumühle (smalt mill), built before 1900, is situated
directly next to this building on the western side.

Fig. 454 The building of the Nassmühle and machine house,
divided up into several functional areas, is erected in the second
half of the 19th century and – together with the storehouse and the
laboratory – encloses a second factory courtyard to the east.

Fig. 457 The Trockenmühle (dry mill) and Fasspackerei (barrel
filling station) building, built before 1910, adjoin the western side
of this building.
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Fig. 458 Packing, bathing and despatching building of the smalt
works Zschorlau (around 1855)

Fig. 462 Schwarzes Casino (pub of the smalt works. The building
known as the Schwarze Casino was built as a restaurant at the
end of the 19th century. It was later converted into the canteen for
the blue dye factory.

Fig. 459 The mechanical workshop concludes the northern wing
of the factory, its gable side adjoining the Trockenmühle and
Fasspackerei. This building additionally served as a coal depot
and was also built after 1910.
Fig. 463 Director’s villa at the smalt works: The director’s villa
was built as a single-storey yellow brickwork construction on an
irregular layout at the end of the 19th century. The original wooden
veranda with its original glazing on the eastern side of the building is preserved.

Fig. 460 The Große Hütte 1 and 2 (smelteries, around 1855)
completes the southern wing of the factory and directly adjoins
the manor house. The series of furnaces in the smelteries, together
with the chamotte crucibles for firing the ultramarine, have been
preserved.

Fig. 461 Coachman’s house at the smalt works: The building
housing the former stables and car-penter’s workshop was built in
the first half of the 19th century and converted after 1945. This object, also known as the Langes Haus building originally contained
the stables and the coachman’s quarters. It was also subsequently
used for carpentry work.
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Fig. 464 Schachtelhaus (packaging production house) of the
smalt works built around 1900

Iron ore mining and processing played an early
and important role in the Ore Mountains, especially in the western part of the Saxon Ore
Mountains with its many iron ore deposits, forest areas suitable for the production of charcoal
and many rivers necessary for the supply of water power for the smelteries and hammer mills
(Frohnauer hammer mill, 8-DE).
The demand for iron tools, appliances and
products greatly increased hand-in-hand with
the rapid development of silver mining and frequent town foundations. Iron was important for
producing mining tools and machinery (chisels,
hammers, twist drills, cast iron machinery like
water column machines, turbines, steam engines and blowers or as construction material
for conveyor technique). Every bigger mine had
its own forge for tool making and repair works.
The geological parameters meant that iron
extraction was particularly focused in the Western Ore Mountains from the 14th century onwards. The iron mining was mainly a near-surface activity, however, many important deeper
mines were in operation as well (e.g. Měděnec,
Bludná). Fire setting was sometimes used as a
method for heading and extracting.

Selected component parts:

16-DE Rother Berg Mining Landscape: Testimony to the important role of the iron ore mining and industry in the Ore Mountains that was
closely connected to the silver mining activities,
and the high demand for iron tools, appliances
and products. The Erlahammer (hammer mill) is
a one of the rare preserved examples in the Ore
Mountains from the 17th to the late 19th century.
The hammer mill together with the relicts of iron
ore mining at the Rother Berg (red mountain) are
the last example of the socio-technical system of
iron ore mining in the Ore Mountains.
2-CZ Abertamy – Boží Dar – Horní Blatná Mining Landscape: The principal elements, Bludná
tin and iron ore district and Zlatý Kopec – Kaff
district bear evidence to iron ore mining from
steep quartz veins and polymetallic skarns, respectively, from the 16th to the 20th centuries.
5-CZ Mědník Hill Mining Landscape: It represents an authentic mining landscape documenting various techniques of extracting iron and
copper ores from skarn rocks in the central part
of the Bohemian Ore Mountains from the 15th to
the 19th centuries.

Chapter 2

2.a.3.4 Iron mining landscapes

Fig. 465 Manor house complex of the Erlahammer (hammer mill)
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Fig. 466
Aerial view of the
Rother Berg Mining
Landscape

16-DE Rother Berg Mining Landscape
Summary
The Rother Berg Mining Landscape is located in
the Erla river valley several kilometres south of
the mining town Schwarzenberg. The complex of
the Erlahammer (hammer mill) is situated within
a settlement area and opposite to the new complex of the still working Erla ironworks across the
river. It is connected to the nearby Rother Berg (Red
Mountain) by an old ore transport route. The relict
structures of mining at the Rother Berg (Red Mountain) are situated in a forest area. The buffer zone
encompasses the former park area of the hammer
mill and the larger forest area at the Rother Berg
(Red Mountain).
Iron ore was mined in the Schwarzenberg region
from the 14th century. Numerous iron works were

founded along the rivers of the Western Ore Mountains of which the Erlahammer (hammer mill) with
its iron ore mines at the Rother Berg (Red Mountain) in the valley of the Erla (river) is the oldest one
(first mentioned 1380) Since the 16th century the
Schwarzenberg region developed due to its natural resources (iron ore deposits, large forest areas
necessary for the production of charcoal for iron
smelting and its many rivers usable for the utilisation of water power) and the growing demand for
iron tools at the mines and smelteries into a centre
for iron production in the Electorate of Saxony. With
the introduction of the Weißblech (tinplate) industry after 1537 in the region iron ore was exploited at
larger scales. The tin requirements of the hammer
mills to create tinplate (tin-plated steel) lead to a
further boom in tin mining in the area.

The principal contributions of the component part to the potential Outstanding Universal Value are
embodied in:
• the iron ore mining area at the Rother Berg (mountain) where iron ore (haematite) was mined
from the 13th century. The preserved heaps and shaft-collapses of the mines in the forest area at
the mountain are at least dating back to the late 13th up to the 19th centuries. The only preserved
mine building is the gun-powder house of the 18th/19th century.
• the manor house complex of the Erlahammer Ironworks documents the social and economic
structures of the ironworks of the Saxon western Ore Mountains in the 17th/18th century.
High functional integrity is demonstrated by the shaft depressions, heaps and the preserved
gunpowder house on the Rother Berg (mountain), and by the preserved manor house complex
from the 17th/18th century.
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Fig. 467
Manor house of
the Erlahammer Ironworks,
Schwarzenberg

Principal Elements
Erlahammer, ironworks (16.1-DE), and
associated Rother Berg, mine (16.2-DE)
The Erlahammer Ironworks, named after the alder trees in the river meadow, was created at the
same time as the start of ironstone mining at the
Rother Berg (Red Mountain) during the late 13th
century. The ironworks, located near the city centre of Schwarzenberg, demonstrates preindustrial iron production related to mining. First mentioned in 1380, the Erlahammer is probably the
oldest hammer works in the Ore Mountains. The
historic site includes the preserved manor house

dating from the middle of the 17th century, consisting of the manor house itself, a U-shaped halftimbered building ringed around the courtyard,
and a connecting building. The hammer mill with
its preserved monuments is a good example for
the social and economic structures of processing
of iron ores, which were mined extensively in the
Western Ore Mountains.
The Rother Berg (Red Mountain) is dating back
with its preserved shaft depressions to the late
13th century and with its gunpowder house to the
18th to 19th centuries, the complex proves the rich
tradition of iron processing in the region, which is
still important today.

Fig. 469 Mining landscape of the Rother Berg (Albrecht)
Fig. 468 Powder house (Albrecht)
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2-CZ Abertamy – Boží Dar – Horní Blatná
Mining Landscape
Summary
Apart from its tin mining sites this extensive mining
landscape also contains several iron ore (hematite
and magnetite) deposits which were processed
locally, from the 16th to the early 20th centuries, to
produce iron tools and everyday objects used by
miners and their families.
The principal contribution of the component
part to the potential Outstanding Universal
Value is embodied in documenting, by means
of well-preserved aboveground and underground remains, the methods of extracting iron
ore from both principal types of iron deposits
occurring in the Ore Mountains – hydrothermal
veins and mineralised skarn bodies. It is the
only example in the nominated series documenting also the extraction of manganese ores
which sometimes accompany the ores of iron.
High integrity and authenticity is demonstrated by the opencast mines, shaft depressions, heaps and underground mine workings.

a place where a horse gin of the Hilfe Gottes mine
operated until 1884. Until the 19th century, the Hilfe
Gottes mine was also equipped with a flat-rod system. To drain the mines, the Hilfe Gottes adit, and,
in particular, the lower-situated Franciscus adit
were used which enabled to extract the ore from
the depth of almost 200 m. The main ore, hematite
formed frequently beautiful hemispherical formations of up to 0.5 metre in diameter. Since the 19th
century, this so-called kidney ore has been collected and the best pieces supplied to museums
worldwide.

Fig. 470 Maria Himmelfahrt mine (16th-18th century)

Principal Elements
Bludná tin and iron ore district (2.1-CZ)
The Bludná tin and iron ore mining district is located ca. 3 km ENE of the town of Horní Blatná almost
1,000 m above sea level. A small miners’ settlement
of Bludná (Irrgang) was founded here in the early
16th century which, however, disappeared almost
completely after the Second World War. Both tin
and iron ore deposits occurred in the broader vicinity of Bludná. Whilst the tin ores were bound to
steep, mostly N-S trending greisen veins, the main
iron-ore mines followed the so-called Bludná fault,
a huge NW-SE striking fault zone about 18 km long
and up to more than 100 m wide, which was decisive for the formation of quartz veins containing
hematite or, alternatively, also manganese ores.
These were mined by many mines such as the Alter Göpel and Gustav mines directly in Bludná, the
Hilfe Gottes and Maria Himmelfahrt mines in a part
of Bludná called Totenbach or the Franciscus mine
to the NW of Bludná. Numerous heaps, surface
depressions of opencast mines, adit mouths and
sunken shafts still remind the location of all main
mines. Water to power mine installations was fed
by the Horní Blatná water ditch (1540-1544) which
passes Bludná. The largest iron ore mine was the
Hilfe Gottes Mine which was first mentioned in
1562 and was in operation until 1884 and later
again during the World War I. A deep conical depression in the part of Bludná called Totenbach is
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Fig. 471 Heaps of the Hilfe Gottes Mine (18th-19th century)

Fig. 472 Kidney ore from Bludná (National Museum Prague)

5-CZ Mědník Hill Mining Landscape
Summary
The Mědník hill is situated close the former mining town of Měděnec in the central part of the Ore
Mountains. The summit of this morphologically

distinct hill is situated 910 m above sea level, ca.
70 m above the surrounding upland plateau. The
historical landmark of the hill is the rotunda-like
Baroque chapel of the Immaculate Conception
of the Virgin Mary (kaple Neposkvrněného početí
Panny Marie) dating from 1674.
Mědník Hill (“Copper Hill”, in German Kupferberg) represents an authentic mining landscape
which documents various techniques of extraction of iron, copper and, to a lesser extent, silver
ores over a period of more than 400 years, from
the 15th to the 19th centuries. Around 1520, the
mining town of Měděnec (outside the component
part) was founded at the foot of the mountain as
a centre of iron and copper sulphide mining from
hard skarn rocks which build the Mědník hill. Various techniques of extraction of iron and copper
ores from lenticular accumulations bound to the
surrounding skarn rocks are documented in the
landscape. Due to the exposed ground and good
accessibility, the Mědník hill is an exceptional
learning space where individual historical stages
of deposit exposure, from minor opencast mines
to shafts, adits and large underground stopes can
be observed. The slope of the hill is home to more
than 80 shafts and adits, visible today because of
the numerous shaft depressions, adit mouths and
heaps that cover the incline. The component part
includes all historic mine workings on the slopes
of the Mědník hill.

Chapter 2

Zlatý Kopec – Kaff mining district (2.2-CZ)
Apart from other ores, iron ore (magnetite) was
also extracted from polymetallic skarns of the
Zlatý Kopec – Kaff mining district from the 16th to
the 19th centuries. All these metallic resources occurred and were mined together especially in the
Johannes and Kohlreuter mines but also in many
dozens of smaller shafts and adits the remains of
which are scattered on the whole forested area of
the mining district. As shown in the description
of the tin mining landscapes, the Zlatý Kopec –
Kaff mining district is an outstanding testimony
to exploration, exposure and extraction of polymetallic skarn bodies starting with small-scale
opencast mining at outcrops of the mineralized
rock and near-surface mining with the aid of shallow shafts and ending with large underground stopes extended by fire-setting. The extracted ore
was dressed in stamp mills the subtle remains
of which are still visible in the valley of the Zlatý
potok creek below the mines, and further processed, from the 16th century, in hammer mills
located close to the Czech-Saxon boundary in
Rittersgrün.

Fig. 473
Aerial view of the
Mědník hill
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The principal contribution of the component part to the potential Outstanding Universal Value is
embodied in
• the exceptional testimony to the gradual deposit exposure starting, in the 15th century, with minor
exploration mine workings and opencast mines and continuing, in the 16th century and later, with
shafts, adits and large underground stopes,
• the well-preserved evidence of various techniques of extracting iron and copper ores (hammer
and pick, fire-setting, overhead stoping) from the 16th to the early 19th centuries.
High integrity and authenticity is clearly demonstrated by comparing the current mining remains
with a historic map which was drawn before 1800. Almost all of more than 80 historic mine workings
can still be recognized and located on the slopes of the Mědník hill. Highly authentic are also the
underground galleries and stopes which have been preserved in their original form.
Fig. 474
Map of the Mědník
hill showing the
location of main
mine workings

Description
The most valuable territory in terms of surface relics
of mining is represented by the northern and eastern
slopes of the hill. Here, an approx. 100 m zone of twin
shafts with common heaps, in the centre on three levels, is situated to the south-west of the Georg adit entrance (no. 7 in the Figure 468). The length of the heap
of individual twin shafts is about 10-14 m. The zone
stretches from west-north-west to east-south-east.
The Samuel adit stretches under the central part of
the zone. Above the assumed mouth of this adit, there

Fig. 475 The north-eastern slope of the Mědník hill
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is one of the most pronounced shafts with a diameter
of about 9 m (no. 8). Another similar shaft with a diameter of 10 m is about 25 m to the southeast. On the
eastern slope the twin shafts turn to the south-east
and the entire line ends with a twin shaft stretching
transversally to the main course to north-north-east.
Overall, the twin shafts correspond to a single-hide allotment, however, there are two such allotments in a
row, so a double allotment is formed. Hence, lengthwise, these allotments are consistent with the Jáchymov mining code and, therefore, their formation may
be dated back to the 16th century.
The northwest slope of Mědník hill is strewn with
minor sunken shafts (no. 6), which can sometimes be
interpreted as twin shafts (Gelobte Landschacht, FitzFumischel Gebäude mines). Some works almost have
a character of open cuts. Also in a lower position on
the western slope, there are several about 12-metre
plateaux with a single heap, however, without traces
of mines (no. 5). Above them there is a line of two
twin shafts directed to the east-north-east direction,
stretching above the Polní jáma adit. Between the
cuts and the top, there is a separate secured cross holing to the Země zaslíbená adit and, above it, a sunken
shaft with a pronounced heap with a large plateau.

Fig. 478 Airborne laser scan of the Mědník hill mining landscape with numerous (over 70)
shallow shafts and near-surface mine workings as well as many heaps and adit mouths
testifying to a large extent of iron and copper mining from the 16th to the18th centuries
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Fig. 476 Entrance to the Marie Pomocná adit

Fig. 479
Interior of the
Země zaslíbená
adit

Fig. 477 Large stope in the Marie Pomocná adit

The later stages of mining are represented by adits.
On the southern slope there are the two main adits of
Marie Pomocná (no. 1) and Země zaslíbená (no. 2), between which the cutting of the open cut passes that
corresponds to the historical Leiden Fundgrübner Tagschacht mine (no. 3). From it, to the north-east, stretches a strip of sunken shafts with length of about 25 m
(Pferdschacht, Festenschacht). There is a dominant
plateau (no. 4) and near its edge there is a caved-in
shaft and the Polní jáma adit with beautiful manually
driven shape. Currently (since 2014), the underground
is accessible by the Země zaslíbená adit with very wellpreserved evidence of manual driving and enlarging
of underground areas by the fire-setting.
The most important adit on the Mědník Hill was the
Marie Pomocná adit which represents a fairly extensive system of underground galleries and inclines of
various age. The oldest drifts dating probably back to
the 16th-17th centuries are situated approximately 15
m above the level of the main adit and they are accessible through a cross holing situated 42 m from the
main entrance. The main adit which is more than 200
m long leads to remarkable stopes extended by firesetting. The Marie Pomocná adit was made accessible to the public already between 1910 and 1944. Between 1994 and 1997 and 2007–2012 it was reopened
again and equipped with a decent stone portal. Currently, the adit is temporarily closed but its new opening as a visitor’s mine is being prepared.

Fig. 480
Entrance to the
Země zaslíbená
adit

Fig. 481
The historical landmark of the hill is
the rotunda-like
Baroque chapel
of the Immaculate
Conception of the
Virgin Mary (kaple
Neposkvrněného
početí Panny
Marie) dating from
1674
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2.a.3.5 Uranium mining landscapes
Uranium is a key member of the polymetallic assemblage of the Ore Mountains. Its silver ore deposits, especially of the western part of the Ore
Mountains, are characterized by a relatively high
percentage of uranium. The metal was discovered
and recognized for the first time in the nominated
property, and it was here – in a global context where its ores were first exploited. Uranium subsequently moved on to shape the recent history of
mining in the Ore Mountains like no other raw material. The black, heavy mineral was called pitchblende by the miners since the 16th century as no
silver or other valuable metal could be extracted
from it at that time.
From the middle of the 19th century, uranium
ore was mined at Jáchymov in the Bohemian
Ore Mountains for the dye production. Until the
end of the century uranium mining as well as the
production of uranium-based dyes and, from the
beginning of the 20th century, radium developed in
Jáchymov into a large-scale industry. In 1906, the
world’s first radium spa was opened in Jáchymov,
which triggered the search for further radioactive
sources in the Ore Mountains. The first Saxon radium spa in the Ore Mountains was founded 1918
at Schlema.
In contrast to the distribution of early mining
activities, the search for uranium after World War
II by the Jáchymovské doly state mining company
on the Czech side and the SAG and from 1954 the
SDAG Wismut on the Saxon side took place over
the whole region - regardless of any administrative
boundary. Hundreds of shafts for uranium ore mining mostly in the western part of the mountain region were established. A large number of old shafts
from all mining periods were re-opened, especially
those in which polymetallic deposits of silver, tin or
cobalt had been mined in the past.
Consequently, remains of uranium mining can
be found in many historic mining districts in the
Ore Mountains. Examples for prospection activities include the Fundgrube Weißer Hirsch mine at
the Schneeberg Mining Landscape (6-DE) that is
known throughout the world particularly because
of the large number of uranium minerals discovered here for the first time, the underground workings of the Markus-Röhling-Stolln (adit) at the Annaberg-Frohnau Mining Landscape (8-DE), the only
two preserved terraconic waste heaps of the dismantled uranium shaft 116 at the Buchholz Mining
Landscape (10-DE), or the Rudolph Schacht (shaft)
at the Lauta Mining Landscape (12-DE). Nevertheless, these mining activities were quite often just
short-lived and had only limited impact on existing
historic structures. On the Saxon side, the Niederschlema-Alberoda area developed into a central
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uranium mining place (17-DE). In the Czech Republic, uranium mining concentrated on the area
around Jáchymov (1-CZ) between 1945 and 1964.
In Saxony the mining of uranium was terminated
in 1990 with the political reunification of Germany.
Large contaminated waste dumps were typical for the uranium ore mining area of Hartenstein-Aue-Schlema. After 1990 the Wismut GmbH
started a large and costly (several billion euros)
decontamination, redevelopment and redesigning program for all of the uranium sites in the
Saxon Ore Mountains. The result of these efforts
is the new designed landscape of the Hartenstein-Aue-Schlema region (17-DE).

Selected component parts

Buchholz Mining Landscape (10-DE): Rare evidence of the uranium mining which highly impacted on the entire Annaberg mining area in the
second half of the 20th century. Whilst completely
remediated in other sites, the last terraconic heaps
which typically shaped the landscape of the Saxon
Ore Mountains are preserved here.
Uranium Mining Landscape (17-DE): Outstanding testimony to the large-scale uranium mining
activities and the handling of the environmental
impacts of uranium mining. Located in the largest
and most important Saxon uranium mining area,
Schlema-Alberoda, the component part bears witness to the leading role of the Ore Mountains region in the uranium ore production as well to the
worldwide unique large-scale decontamination
and landscape redevelopment program which
started after the closure of mines in the early 1990s
and set a new international standard for the redevelopment of former mining areas.
Jáchymov Mining Landscape (1-CZ): It includes
a number of mining places giving strong evidence
to the uranium mining from the mid-19th century
until the early 1960s. The component part is closely
associated with the discovery of the radioactive elements radium and polonium by Marie and Pierre
Curie and the subsequent start of the uranium era
at the turn of the 19th and 20th centuries.
The Red Tower of Death (3-CZ): This rare example of a uranium ore crushing and sorting plant
bears witness to the dark side of uranium mining
during the period of cold war after WWII. It serves
as a symbol of suffering of political prisoners of the
Communist regime who, in the 1950s, were forced
to work in this dressing installation under inhumane conditions, having been exposed not only to
maltreatment in forced labour camps but also to
lethal doses of radiation.

inclined hoist (terraconic) in the tipping process.
These double-cone tips are now among the last
preserved sites of their kind.

17-DE Uranium Mining Landscape
Summary
Uranium Mining Landscape (17-DE) is located in
the largest and most important Saxon uranium
mining district (Schlema-Alberoda) in the western part of the Saxon Ore Mountains, around
3 km northeast of Schneeberg. This was the world’s
largest deposit of its kind (depth to 2,000 m, area
23 km²) and 45 years of uranium mining constituted a unique economic, social and political-historic
phenomenon.
The area is now characterized by forest, agriculture and several settlements (Bad Schlema in the
south, Alberoda-Aue in the east, and Hartenstein

in the north,) the centre of the nominated property bisected from north to south by the Zwickauer
Mulde river and the railway which in several places
follows and crosses the meandering river.
Shaft Complex 371 is an outstanding example of
preserved facilities from large-scale (underground)
uranium mining dating from the second half of the
20th century when the Ore Mountains took a leading role in uranium ore production at a time when
the metal took on new significances in the exploitation of its unique nuclear properties for both military and civilian applications. Further, the handling
of consequent environmental impacts and hazards
are evidenced in the property at the landscape scale

Fig. 482
Terraconic heaps
of shaft 116
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10-DE Buchholz Mining Landscape
Terraconic heaps of shaft 116 (10.2-DE)
North of the forest and directly above the town
the double-cone waste heap as well as a less conspicuous large uniform heap to the southwest
characterise the landscape and bear eloquent
witness to intensive uranium ore mining undertaken in the middle of the 20th century on the
Buchholz field. The final mining phase was undertaken by the Soviet public company Wismut.
The striking waste heaps of the shaft date back
to the brief surveying and extraction period, lasting a mere decade. The vertical shaft reached a
final depth of 186.7 m. The closure of the mine in
1957 sealed the end of the final mining period in
the region. The two blunt terraconic waste heaps
represent mining heaps characteristic of uranium
ore mining, whose shape arises from the use of an

Fig. 483
Airborne laser scan
of the Uranium
Mining Landscape
© Staatsbetrieb
Geobasisinformation und Vermessung Sachsen
2017.
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in the form of a large-scale decontamination and
landscape redevelopment program which started
after the cessation of uranium mining in 1990 fol-

lowing the political reunification of Germany. This
set new international standards for the redevelopment of former mining areas.

The principal contributions to potential outstanding universal value are embodied in:
• The rare preservation example of Shaft Complex 371 (at the time the deepest shaft in Europe, at
more than 1,800 m) that propelled a Soviet-German company into the third largest uranium producer in the world.
• The redeveloped landform-scale uranium waste heaps of Shaft Complex 371, and of the former
uranium mining area around Bad Schlema and Aue.

Fig. 484
Sketch map showing the Uranium
Mining Landscape.
©2015 Wismut
GmbH

Principal elements
Shaft Complex 371 (17.1-DE)
Shaft Complex 371 was one of the first largescale shaft plants for uranium ore mining that
was built after 1950 by the SAG/SDAG Wismut
(Soviet-German stock company). By the 1970s
this production centre on the Hartenstein field
was pivotal to the progression of the Wismut incorporated company into the third largest uranium producer in the world during the second
half of the 20th century. Almost all other shafts
and uranium production sites in the mining field
were demolished and remediated, but a strong
public preservation movement combined with
the goodwill of the present company and local
authorities ensured the preservation, and future
conservation, of Shaft Complex 371.
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The well-preserved surface installations of Shaft
Complex 371 were built from 1956 onwards as the
shaft was developed. They comprise Shaft 371 itself
(over 1,800 m deep and capped and monitored for
environmental purposes), the shaft-head ensemble
of the headframe and associated buildings including machine house with in situ winding machine and
work shop, and a large central administration building that retains the authentic working functions of a
uranium mine. Features anticipated at such a modern
mine include a preserved lamp station, entry and exit
routes for man-riding and, on the third floor, a minecart circuit almost entirely preserved. Less familiar, on
the first floor, will be the rubber boots washing facility
and other radiation-based controls at this shaft that
yielded more than 73,000 tonnes of uranium.

Chapter 2

Fig. 485
Shaft building with
head frame of
Shaft Complex 371
near Hartenstein

Fig. 486 Winding machine of Shaft Complex 371 near Hartenstein

Uranium heap landscape (17.2-DE)
Large, sprawling and highly contaminated waste
dumps were typical for the uranium ore mining
area of Hartenstein-Aue-Schlema. After 1990 Wismut GmbH started a large and costly (several billion euros) decontamination, redevelopment and
redesigning program for all of the uranium sites in
the Saxon Ore Mountains. The result of this effort
is the new ‘designed landscape’ of the Hartenstein-Aue-Schlema region - the ‘heap landscape’
of the Uranium Mining Landscape that represents
formative landscape changes caused by uranium
ore mining during the second half of the 20th century. The component part composes the redeveloped
waste heaps of Halde 371 I and II, Halde 296, Halde 186, Halde 366, Halde 66/207, Halde 38 old and
new, Halde 312, Halde 64, Hammerberghalde, Halde 12/259/309, Halde 310, Halde 382 and 382 West,
Halde 208 and Halde 372 as well as the preserved

Fig. 487 Administration buildings of the Shaft Complex 371 near Hartenstein

and still used air shafts Schacht 382 (air shaft from
1959) and Schacht 372 (air shaft from 1956).
The large waste heap of Shaft Complex 371 is located adjacent to the back side of the shaft building.
Waste was conveyed up an inclined plane to construct the tip, and redevelopment is still in progress.
The heap of Shaft 366 is located on the eastern
shore of the Zwickau Mulde river in the area of
the Alberoda district of the town Aue. Today, the
motorway approach road between Hartenstein
and Aue traverses the remediated heap area.
Heap 366 originated from 1949 with the waste
from shafts 186, 366 and 383 as well as various
adit headings. Individual heaps were first created
and finally combined into a heap complex of 7.7
million m³ heap volume and a 40-ha footprint.
Remediation work on heap 366 started in 1997
and included a partial redistribution of 3.5 million tonnes of heap material and a cover with an
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Fig. 488
Remediated heap
of the shaft 366
near Bad Schlema

insulating layer made up of mineral soil. Once the
cover was applied, the remediation property was
planted. The profiling work in the north-western
plateau area also included the contour adjustment to the area which has been used as a model
plane flying site since 2004. In December 2004,
the remediation company completed the profiling work to create the final contour of heap 366.

The former towering terraconic heap which dominated the landscape was flattened by about 25 m
and its steep fill slope moderated to 22 degrees.
The surface facilities of the neighbouring shaft
186 were likewise dismantled to create 750m³ of
radioactive rubble and scrap which is stored in
heap 366.

Markus-Semmler-Stolln, adit (17.3-DE)
Markus-Semmler-Stolln was started in 1503 as the
main drainage adit of Schneeberg’s silver and cobalt mines. It was enlarged to become the principal adit in the Schlema-Hartenstein District and
since 1946 it served as the main drainage adit of
the Uranium Mining Landscape, its total catchment
lengths totalling over 220 km. It is Germany’s longest serving adit in continuous function, and its portal is included in the nominated property.

Fig. 489 Historical map of the Markus-Semmler-Stolln (adit) and his side sections (1755).
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Fig. 490
Head frame of the
Svornost mine in
Jáchymov

1-CZ Jáchymov Mining Landscape
Summary
Jáchymov Mining Landscape attests to the worldwide unique role of Jáchymov in the history of
research, mining and processing of uranium ores.
Already the old Jáchymov’s miners of the 16th
century knew the black heavy mineral which often accompanied the silver and cobalt ores but
no utilizable metal could be extracted from it,
and therefore, it was nicknamed “pitchblende”,
In 1727 the uranium ore from Jáchymov served
the German mineralogist, Franz Ernst Brückmann
(1697-1753) for the first scientific description of
the pitchblende. In 1789 the German chemist,
Martin Heinrich Klaproth (1743-1817) announced,
after studying pitchblende from Jáchymov and
Saxon Johanngeorgenstadt, a discovery of a new
element, uranite (in fact it was a uranium oxide,
pure uranium was isolated only in 1841 by French
chemist, Eugène-Melchior Péligot). Klaproth’s
achievement triggered a new wave of research of
uranium compounds which were first used mainly
for colouring glass or chinaware. From the 1840s,
the uranium ore started being systematically extracted in Jáchymov for the first time in the world.
In 1854, a new uranium dye factory was opened
in Jáchymov using the first ever industrial process invented by the Czech chemist, Adolf Patera
(1836–1912). In 1898 the radioactive elements
radium and polonium were isolated for the first
time from Jáchymov uranium ores by Marie CurieSklodowska (1867-1934) and her husband, Pierre

Curie (1869-1906). In 1905 the radioactivity of the
Jáchymov mining waters was confirmed and in
1906 the world’s first radon spa for treatment of
movement system diseases was founded here. In
1908 the production of radium salts was launched
in Jáchymov which enjoyed a global monopoly in
this field until the First World War. After the Second World War the Jáchymov mines were the first
which were used by the Soviet Union for extracting
uranium necessary for the production of the Soviet
nuclear bomb in 1949. Jáchymov monuments to
uranium ore mining are also inextricably linked to
the establishment of forced labour camps in the
1950s. They cogently document the importance
of this component part that provides unparalleled
testimony to the extraction of a raw material for
military purposes.

Fig. 491
Pitchblende
from Jáchymov
(National Museum
Prague)
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The principal contribution to potential outstanding universal value is embodied in:
• the crucial role that Jáchymov, the place where the uranium ore started being systematically extracted for the first time in the world, had played in research, mining and processing of uranium
ores and production of radioactive compounds,
• the preserved aboveground and underground structures of the Svornost mine from the 19th/20th
century and the underground structures of the Adit No. 1 (Štola č. 1) from the 1950s which document the whole period of uranium mining in the Bohemian Ore Mountains,
• the heap landscape in the Elias valley district documenting the huge extent of uranium mining
from 1946 to 1964,
• the large significance of Jáchymov for the research of secondary uranium minerals.
The authenticity and integrity is demonstrated by
the shaft installations and underground structures
of the still functional Svornost mine, by the wellpreserved underground structures of the Adit No.

1 as well as by the landscape in the Elias valley
where large waste heaps of several uranium shafts
are still preserved in their shape and volume.

Principal elements
Svornost Mine (1.3-CZ)
The still operational Svornost mine, known as a silver mine since 1518, was the first mine in the world
where uranium ores started being systematically
extracted in the mid-19th century as a consequence
of the boom in production of uranium-based dyes.
It was also the uranium ore from this mine which
enabled M. Curie-Sklodowska and P. Curie to discover new radioactive elements, radium and polonium in 1898. The uranium mining era ended
in 1964 but the healing radon water (including
the water from the hot Curie spring which in 1864
gushed out suddenly 532 m under the ground) is
still being pumped from the depth of 500 m and
piped to the Jáchymov spa.
Fig. 492
Head frame of the
Josef shaft
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Between 1992 and 1966, a general restoration
of the Svornost mine was conducted. The mine
shaft was concreted down to 12th level (500 m
underground) and newly fitted with supporting structures. However, the two main drainage
adits from the 16th century, the St. Barbara adit
(at a depth of 106 m) and the St. Daniel adit
(at a depth of 148 m) have been originally preserved underground representing an outstanding example of an early mining water management system. The head frame was replaced by
a new one and the engine room of the mine
was equipped with a new electric drum hoisting
machine. The shaft building still includes parts
of the mine buildings dating back to 1922-1924
when the old mine complex was completely rebuilt based on a design of a prominent Czech
architect, Milan Babuška (e.g., the original part
of the clipped gable roof has been preserved
on the northern side, with gable planking and
original wooden decorative motifs). The lower
machine room is part of a multi-storey building complex that also includes the substation,
the bathrooms, the workshops, the offices and
the auxiliary facilities of the mine. Original steel
doors, windows, stairs and railings have been
preserved. Also, part of the residential buildings
for the administrative personnel of the mine
from the 1920s has been preserved.
The Svornost mine is connected underground
with the nearby Josef shaft, originally a 16th
century silver mine. Between 1984 and 1987, the
500-m-deep Josef shaft underwent a complete
restoration and was equipped with a new steel
headframe. Now it serves for the ventilation of
the Svornost mine and as an escape route.

Fig. 494 Braunerite (yellow) and linekite (green) – newly described (2016, resp. 2013) uranium minerals from the Geschieber
vein of the Svornost mine

Elias valley district (Eliášské údolí) (1.5-CZ)
The distinct mining landscape on both slopes of the
Elias Valley bears an outstanding witness to the largescale mining of uranium ore from 1946 until 1964.
The slopes of the valley are clad by huge modern-era
heaps of the Eduard, Jiřina and Eva mines and, at a
higher level, by the heaps of the Rovnost, Shaft No.
14, Zimní Eliáš, Adam and other mines that now determine the shape of the landscape. The vast waste
heaps of uranium shafts sharpely contrast with numerous small heaps of silver and cobalt mines which
operated in this area from the 16th until the 19th century. The Elias valley thus illustratively confronts the
remains of both polymetallic and uranium mining.
A remnant of the post-war period is also a monumental torso of the compressor plant of the central
dressing plant. Of the shaft installations only the shaft
buildings of the Eduard mine have been partially preserved. The location of the once deepest shaft in the
Jáchymov mining district, the 662-m-deep Rovnost
shaft (formerly Rudolf shaft, in 1850 renamed to Werner shaft in honour of Abraham Gottlob Werner, the
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In 2015, the 232 stairs and the fenced corridor
connecting the Svornost mine with the nearby
infamous concentration camp were restored and
replicas of original watch towers were constructed
in their vicinity to commemorate the fate of 700
mostly political prisoners who had been detained
in the camp and had been forced to work in the
Svornost uranium mine in the early 1950s under
the Communist regime.
The Svornost mine is famous for a number of
new uranium minerals which were described from
here for the first time in the world. Currently (as of
August 2017), the Svornost mine is a type locality
of 15 uranium minerals such as adolfpateraite,
běhounekite, mathesiusite, schröckingerite, svornostite, štěpite or vajdakite making it thus the richest source of new uranium minerals in Europe.

Fig. 493 Head frame and shaft building of the Svornost mine

Fig. 495 Radon mineral spring on the 12th level of the Svornost mine

Fig. 496
Waste heap of the
Zimní Eliáš mine

Fig. 497
Waste heap of the
Adam mine
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famous professor of the Freiberg’s Mining Academy,
and after 1945 to Rovnost) is marked by a steel fence.
In addition to still being a finding place of many
rare silver, cobalt, nickel, bismuth and uranium minerals, the heaps of the uranium mines also provide
asylum to a number of protected plants, including
Fig. 498
Entrance to the
Adit No. 1

endangered species of orchids (dark red helleborine,
coralroot trigeminal, common marsh orchid, heath
spotted orchid, one-flowered wintergreen, etc.) which
benefit from the occurrence of calcite vein fillings on
the heaps.

Adit No. 1 (Štola č. 1) (1.8-CZ)
In order to explore uranium mineralization, the
main adit’s crosscut of Adit No. 1 in the length
of 220 m was driven between 1 July 1952 and
1 September 1952, which was a respectable performance in those days. The crosscut reached
the old mine workings on the Johannes Evangelist silver vein which was then followed by an
exploratory drift. The exploration works ended
in the mid-1950s. The entire site was directly
connected by the fenced corridor with the Svornost mine. Against any escape of prisoners who
worked in the adit, solid bars were mounted on
the exits to the surface which are still visible in
the visitor mine. The gallery also displays specimens of different types of timbering (wood,
steel, bolted), tubs and hand mining tools (drills,
drilling hammers) used in uranium mining after
World War II.

Fig. 499 Adit No. 1

Fig. 500 Adit No. 1
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3-CZ The Red Tower of Death
Summary and description
The component part is located in the industrial
grounds in Dolní Žďár, ca. 2 km to the north of the
town of Ostrov at the foot of the Ore Mountains, at
a sea level of 450 m.
The Red Tower of Death (Rudá věž smrti), originally a central crushing and screening plant of the
uranium ore, documents the period of massive
uranium mining in Jáchymov in the 1950s. This
national cultural property serves as a symbol of
the suffering of the political prisoners who, in the
1950s, were imprisoned under inhumane conditions in the forced labour camps near Jáchymov.
The misuse of uranium deposits in Jáchymov at
the time when the Ore Mountains served as a supplier of this strategic raw material to the Soviet
Union and ruthless use of the class enemies of the
Communist regime in the extraction and dressing
of uranium raw material with high health risks is an
important global site of memory.
Immediately after the end of World War II, on
11 September 1945, Russian troops occupied
all three uranium mines in Jáchymov. The Soviet Union was in urgent need of uranium for its
nuclear research and the Jáchymov uranium
deposit was the only open deposit in the Soviet
sphere of influence.
In 1948, the Communist regime started to solve
the labour shortage in uranium mines by setting
up forced labour camps where mostly political
prisoners were imprisoned under inhumane conditions. The last partially preserved heritage site of
this period is the Red Tower of Death, a seven-storey building built of red bare bricks in 1950/1951

with a ground-floor dispatching warehouse and
a steel loading ramp which served until 1956 as a
central crushing and sorting plant of the uranium
ore mined not only in Jáchymov, but also in other
Czechoslovak uranium mines of that time. The Red
Tower of Death was part of the Vykmanov II labour
camp, established in early 1951. Around 300 particularly politically inconvenient prisoners used to
work there, among whom there were many Catholic priests and participants in the Western World
War II resistance. The main seven-storey red brick
tower became one of the most dangerous workplaces in the Jáchymov area, because everyone
who worked there without any protective equipment and clothing, got into direct contact with the
radioactive material and inhaled radioactive dust.
Highly mineralised rock was brought in crates on
lorries from ore sorting plants located at the pits
and, after the measurement of radioactivity, it was
loaded manually in non-ventilated boxes. From
them, the radioactive material was shovelled on

Fig. 501
The Red Tower of
Death

Fig. 502
The Red Tower of
Death
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the conveyor belt, on which it was continuously
transported to the hopper of the tabular crusher
on the first floor of the tower. By means of a winch,
the crushed material was pulled up to the 7 floor of
the tower where, on a swinging screen, the desired
fraction of less than 0.5 cm was separated from
the granulated material. It was then piped through
four pairs of mechanical cylindrical separator funnels on the 2nd to 5th floor all the way to the hopper
of the shaker, where metal barrels were filled to a
minimum weight of 60 kg. In them, the mineralised rock was shipped to the USSR. Lean ore was
brought freely loaded on lorries; all handling was
done manually with shovels. In the tower plant,
there were three shifts per day for six days a week
and between 1952 and 1954 often on Sundays, too.
As a result, the tower also received its designation
as the death tower.
The place is used as a memorial site commemorating the sufferings of political prisoners in the
Jáchymov labour camps in the 1950s. The ruthless
use of the class enemies of the Communist regime
in the extraction and dressing of the uranium ore
with high health risks is a sad world phenomenon.
Fig. 503
The Red Tower of
Death

The principal contribution to the potential outstanding universal value is embodied in:
• the preserved seven-floor tower of the uranium crushing and screening plant which represent the
last preserved installation of its kind in the Ore Mountains and Europe
• the symbolic significance of the site which commemorates the dark side of uranium mining in the
1950s when “class enemies” of the Communist regime were forced to work in uranium mines and
processing plants under inhumane conditions.
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Fig. 504 Freiberg Mining Academy, Freiberg Mining Landscape
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2.b History and Development

Fig. 505
Geology of the Ore
Mountains

Several mining phases have influenced the development of the Ore Mountains region from
the 12th to the 20th centuries. During each of
these periods ores have been extracted from the
polymetallic ore deposits of the region. Silver
(15th/16th), tin (15th/16th), cobalt (17th/18th) and
uranium (19th/20th) ore production was dominating the worldwide output at certain stages, and
these ores were the most important ones that
successively changed the economic model and
corresponding landscape over a time span of 800
years. The five principal landscape types are characterized by the primary ores extracted: silver ore
mining landscapes (12th to 20th centuries), tin ore
mining landscapes (13th to 20th centuries), cobalt
ore mining landscapes (16th to 18th centuries), iron
ore mining landscapes (14th to 19th centuries) and
uranium ore mining landscapes (19th to 20th centuries). Some of these landscapes are multi-layered mining landscapes attesting to mining operations of several periods and on several ores. In
other cases, the mining landscapes were formed
during just a short span of time and represent
thus relic mining landscapes giving evidence of
just one or a few development stages. Characteristic, sometimes region-specific elements can be
assigned to each of the defined landscape types.
The history and development of the transboundary region is inextricably connected to the
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type and style of mineralization that is linked,
valued and exploited at key periods, and tangibly
evidenced by distinctive landscapes, structures,
and equipments. The characteristic combination
of topography and an uneven and exceptional
concentration of mineral resources, together
with a mining system predominantly under state
control, dictated land-use: mining, water management structures, settlement, forest and agriculture. The latter, and all other uses, were subordinated.

2.b.1 Natural conditions
2.b.1.1 Topography and
geology of the Ore Mountains
The Ore Mountains is a central European low
mountain range located in the southeast of Germany/Saxony and the northwest of the Czech
Republic/Bohemia at the border between the
Federal Republic of Germany and the Czech
Republic. It stretches from west to east over
a length of around 140 km and from south to
north over a distance of around 40 km. Its highest mountains are the Klínovec (1,244 m NN) on
the Czech side and the Fichtelberg (1,215 m NN)
at the German side in the western part of the
mountain range. With a population of around 1
million inhabitants it is one of the most dense
populated mountain areas in Europe.

The Ore Mountains is geologically one of the most
heavily researched mountain ranges in the world. It
represents a Variscan block tilted so that to present
a steep scarp faces towards Bohemia and a gentle
slope on the German side. It was formed during a
lengthy geological process. During the Variscan
orogeny, metamorphism occurred deep underground, forming mica schists and gneisses which
make up the major part of geological substratum
of the mouintains. In addition, granite plutons intruded into the metamorphic rocks. By the end of
the Palaeozoic era, the mountains had been eroded
into gently undulating hills (the Permian massif), exposing the hard rocks. In the Tertiary period these
mountain remnants came under heavy pressure as
a result of plate tectonic processes during which the
Alps were formed and the North American and Eurasian plates were separated. As the rocks of the Ore
Mountains were too brittle to be folded, they shattered into an independent fault block, which was
uplifted and tilted to the northwest.
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Fig. 506
Geological
development
process of the
Ore Mountains
(Wagenbreth):
(a) Saddle and dell
building process
in the Upper
Carboniferous and
Permian periods,
(b) Heave of the
Ore Mountains
during the Tertiary,
(c) Valley development of the Ore
Mountains during
the Tertiary and
the Quaternary

In the Quaternary, the fault-block mountain
range has been incised by a whole range of river
valleys whose rivers drain southwards into the
Ohře valley and northwards into the Mulde valley
or directly into the Elbe valley.
The Ore Mountains represent a major European
polymetallic mineral province with numerous
mostly hydrothermal ore deposits associated with
late Variscan granitic magmatism and younger
(Alpine) orogenetic movements. In comparison to
other metallogenic areas in Europe, the Ore Mountains are distinguished especially by an abundant
occurence of the so-called five-element deposits
(Ag-As-Co-Ni-Bi), frequent Sn-W vein and stockwork deposits, Pb-Zn-Cu-Ag sulphide deposits,
and a widespread uranium mineralization. However, with the exception of gold, ores of allmost
all major metals have been extracted in the Ore
Mountains in different periods of its mining history.
The silver, lead-zinc, copper, bismuth-cobaltnickel and uranium ores of the Ore Mountains are

Nomination Dossier – Chapter 2

185

Fig. 507
Topography of the
Ore Mountains

Fig. 508
Types of ore lodes in
the Ore Mountains
(Wagenbreth)

Fig. 509
Mineralisation
of different ores
depending on the
depth of the ore
lode
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mainly found in hydrothermal veins of different
length (up to several km), width (up to several m)
and depth (up to more than 2 km) and show variable direction, inclination and frequency. Typical
for the five-element deposits and the often-associated uranium deposits is a vertical zonality. While
in the upper parts of these veins (in the oxidation
and cementation zones) significant enrichment in
silver was frequent, which lead to famous finds of
native silver in the past, in the deeper parts of the
veins the percentage of silver decreased, making
thus the bismuth, cobalt, nickel and/or uranium
ores the main ores mined in later mining periods.
In contrast to that, the tin deposits of the Ore
Mountains often occur as stockwork deposits,
however, vein deposits occur too (e.g. Zinnwald,
Eibenstock, Horní Blatná, Hřebečná). These deposits were named by the miners as “Zwitter” (hybrid deposits) because of their position between
ore and bare rock. Tinstone resists weathering and
was therefore washed out into the nearby slope
and alluvial sediments where it formed tin placer
deposits.
Depending on the geology, the ore deposits are
spread irregularly over the region. Smaller deposits of different minerals could be found nearly everywhere but the important deposits concentrate in
a few separated areas at both sides of the border.
The main ore deposits and consequently the
main districts are located near Freiberg, AltenbergZinnwald/Cinovec and Krupka in the eastern part,
in the areas of Marienberg-Pobershau, Annaberg,
Ehrenfriedersdorf-Geyer and Seiffen in the central
part, and in the areas of Schneeberg-SchlemaAlberoda, Johanngeorgenstadt, Schwarzenberg,
Eibenstock, Horní Blatná and Jáchymov in the

Fig. 510 Block and lode mineralisation of tin ore in the
Ore Mountains (z=tin, g=gneiss, E=lodes) (Wagenbreth)

western part of the Ore Mountains. Accordingly,
separate mining landscapes emerged on both
sides of the Ore Mountains. The structure and pattern of the Erzgebirge/Krušnohoří Mining Region is
characterized by specific and formative contributions made by the exploitation of different metals,
at different times, in unevenly distributed locations defined by an exceptional concentration of
mineral deposits.
As a consequence of demand for individual metals and available extraction and processing methods, the spectrum of ores mined changed during
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the course of time. Currently, tangible evidences of
mining can be dated back to the 12th century. A wide
spectrum of ores has been extracted from the polymetallic ore deposits of the region with silver, tin,
cobalt, iron and finally uranium ores being the most
important from both the regional and global perspectives. Of minor importance were bismuth (since
16th century), lead, nickel, zinc and arsenic (since
19th century) or tungsten and molybdenum (since
19/20th centuries) which were mined first as byproducts and reached economic importance only with
the industrialisation from the 1830s onwards.
Next to the abundance of ore deposits, the
naturally existing resources provided by a low
mountain range such as timber and water were
crucially important for the development of the region. In the Middle Ages, the mountain range and
large parts of its foreland were characterized by a
forest of beech and fir trees and in the upper parts
by large moor areas.
For operating the mines, the ore processing and
smelting sites rich water resources were required.
In the Ore Mountains, the abundance of water
resources provided the necessary infrastructure.
Since the 15th century, with the introduction of
deep mining, the water resources became the
basis of the development of water management
systems especially for driving the water pump systems of the mines as well as for the supply of waterpower for the growing number of ore processing
sites and smelting plants.
For the establishment and the maintenance
of mining activities large amounts of wood were
required. Accordingly, mining activities were genFig. 511
Main historic
Mining areas of
the Ore Mountains
(Wagenbreth)
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erally located in wooden areas. In the Ore Mountains, a close relationship between woods, forestry
and mining emerged.
Food supply for the emerging towns was also of
great importance. The Ore Mountains region is an
agriculturally unfavourable area due to its natural
conditions. The quality of soils tends to decrease
in general with increasing altitude. Generally, the
western part is far less suitable for agricultural use
than the eastern part. Due to its steep relief, the
southern area is also hardly usable.

2.b.1.2 The transformation of the natural landscape into a mining region

Fig. 512
Development of
mining and settlement structures in
the Freiberg mining area between
1168 and 1215:
(I) Christiansdorf
with the Jakobi
church (3) and its
surrounding farm
lands (H) in the
time of the discovery of the first
silver deposits (1,2)
(around 1168/70),
(II) Christiansdorf,
the first miners’
houses and the
area of the Margravial fortification
with new discovered ore lodes (E)
(around 1170/80),
(III) Foundation
of the merchant
settlement around
the Nicolai church
(6) (around 1181),
(IV) Foundation of
the upper town
quarter around the
Petri church (8), the
town hall (9) and
the construction
of the town wall
(around 1215)

The history of the Ore Mountains region, which
was largely influenced by the first discovery of
silver ores in the 12th century, reflects the sociotechnological impact of mining on the transformation of the natural landscape into a coherent
mining region. Due to unfavourable climatic
conditions the Ore Mountains region remained
devoid of permanent settlement until the Late
Middle Ages. Only a few trading routes (salt
roads) crossed the mountains and only hunters
occasionally ranged the dark forest which was at
that time known as the Miriquidi (dark forest) or
Saltus bohemicus (Bohemian forest). The highmedieval colonisation was a new settlement,
not just an enlargement or intensification of a
formerly sparsely settled area.
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The primary colonisation took place from the middle of the 12th century leading to a network of settlements of different functions and size. In the beginning, it was limited to the lower reaches at the edge
of the mountain range due to the natural conditions.
In a short time span rural settlements, castles, monasteries, towns, glassworks and mining settlements
developed. The typical settlement type were the socalled Waldhufendörfer (linear forest villages with long
strip plots behind the farmsteads) that are far more
common in the Ore Mountains than in all other low
mountain ranges. The fields were divided by long
lines of stones collected from the fields forming the
typical landscape of the Steinrückenfelder (stone ridge
fields). The first colonisation did not remain a purely
rural colonisation as already in the 12th century the
first silver and tin ore was discovered in the eastern
Ore Mountains. Subsequently, mining activity played
a crucial role in the further development process and
the transformation of the natural landscape. In the
Middle Ages, territorial rulers claimed the mineral royalty as their own right and used the freedom of mining
to encourage miners to come to their territory and to
start mining operations. Consequently, the first new
mining settlements were founded in the Saxon-Bohemian Ore Mountains. The rapid increase of mining
activities made it necessary to regulate these activities
and the special rights of the landowners, miners and
new citizens. The new regulations were initially not
recorded in a written form, but some of their details
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Fig. 513 Layout of a typical farmers
village in the Ore Mountains (Waldhufendorf)

like the scaling of the mining claims can still be seen
in the mining landscape of the area by the regular
layout of the pit heaps of the small medieval mines.
According to the settlement history of the region,
the oldest mines were located exclusively at the foot
of the mountain range in the eastern part of the Ore
Mountains. Reasons were the proximity to agricultural areas, the existing transport infrastructure, river
valleys with their water supply and draining function
and, in higher reaches, the demand for wood as well
as existing manorial protection. This early settlement
process was already regulated by the rulers as tangibly illustrated by the typical connection of the settlement with castles.
The growing number of miners increased the need
of food and with this the extent of the agricultural production (grain, meat, beer). Thus, miners started to
cultivate fields even in some higher mountain reaches. The miners living in the new mining towns cultivated gardens and those who lived in villages near the
mines owned gardens or small farms.
Mining started in the Erzgebirge in the 12th and early
th
13 century with open surface (silver) and placer (tin)
mining followed by near-surface underground mining (silver, tin, lead, iron). going to depths not greater
than the first decades of metres. The crisis of the European silver mining in the 14th century, caused not
only by the exhaustion of the rich upper parts of the
deposits (oxidation zone), but also by the problems to
drain the mines below the level of underground water,
the black death epidemy in Europe around 1350 and
the climate change (Little Ice Age) at the same time
could also be observed in the Ore Mountains which –
together with the negative effect of the Hussite Wars
(1419-1434) – led to a temporary population decline
and abandonment of some mining settlements.
Despite this, mining activities, settlement foundations and the agricultural activities started to change

Fig. 514 Fight against a corral of the Hussite army (contemporary
drawing, early 15th century)

the former natural landscape of the Ore Mountains
dramatically between the 12th and 15th centuries.
The growing need of wood for the mining settlements (house construction, firewood), the mines
(pit buildings, timber framing) and the crushing
and smelting places (buildings, machinery, charcoal) intensified the deforestation in the new mining areas. Large parts of the former beach and fir
forest were cleared to provide space for agricultural and mining activities. Hundreds of small
heaps appeared above the shallow shafts. In order
to drain the mines and keep the mining activities
running, central drainage adits and early aboveground water management systems (ponds and
ditches) started to be constructed.
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Fig. 515 Natural vegetation in Saxony between 1000 and 1200 (middle age)

Fig. 516 Development of the forest areas and the vegetation in Saxony between the 12th and
14th century

Fig. 517 Development of the deforestation and vegetation in Saxony in
the 17th and 18th century
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From the late 15th until the mid-17th centuries
new mining activities especially in the upper parts
of the Ore Mountains led to a comprehensive
change of the natural landscape by human intervention. The intension of colonisation changed
from the former agricultural focus to an economy
completely specialised on mining. Between the
late 15th and until the early 17th centuries more
than 30 new mining towns were founded in the upper parts of the Ore Mountains on the Saxon and
the Bohemian side creating a unique landscape
dominated by a dense network of privileged mining towns the economy of which was dependent
primarily on the success of mining. These towns
emerged as a special form of urban settlements
endowed with special rights by the territory rulers.
In contrast to early settlements, the mining towns
of the second mining period were often planned
settlements located not necessarily directly next to
the mines. With the discovery of rich silver deposits
in the upper parts of the Erzgebirge since the late
15th century and the foundation of mining towns in
this area by the territorial rulers (dukes of Saxony,
Bohemian kings or noble families) it became necessary for them as the owners of the mineral royalty to strengthen their control of the growing mining
activities in their territory. For this purpose, they
issued special mining laws which combined the
old medieval mining law with new administrative
regulations. With the change to deep level mining
since the early 16th century new and more effective
water pumping systems were installed to drain the
mines by using waterpower. For driving these systems large artificial water reservoirs (ponds), water
ditches and water tunnels were build shaping the
landscape in a significant way until today. As a result of this increase of mining especially for silver,
tin, cobalt and iron ore and the establishment of
new smelting and processing places such as the
Bergfabriken (mine factories) for the production
of copper, iron or cobalt blue dyes a further radical reduction of the forest areas followed until the
mid-17th century. To control the more and more
intensified forest use, first forest laws were issued
during the 16th century.
One result of the Thirty Years’ War (1618-1648)
was the political and cultural division of the Ore
Mountains into a catholic Bohemian and a protestant Saxon part and the eviction of part of the
protestant population (some 150,000 people) from
the Bohemian to the Saxon territory in the upper
parts of the Saxon Ore Mountains. They found employment in the again increasing mining activities
in their new homeland. Especially tin and cobalt
mining flourished in this period until the middle
of the 18th century. In silver mining the beginning
of the concentration of the smelting places and

Fig. 518
Hans Carl von
Carlowitz
(1645-1714)
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their development into smelting factories under
the control of the Saxon Elector increased the pollution of some areas in the Saxon Ore Mountains
(especially in the Freiberg mining area) and caused
local environmental damages. The ongoing deforestation led Hans Carl von Carlowitz (1645-1714),
the head of the Saxon mining authority in Freiberg,
to considerations about a sustainable forestry,
which he published in 1713 in his book Sylvicultura
oeconomica.
Carlowitz theoretical considerations were
picked up around one hundred years later by Heinrich Cotta (1763-1844), the founder of the modern
forestry science and head of the Saxon Forest
Academy at Tharandt, in his book Anweisung zum
Waldbau (Instruction for Forestry, 1817). Since
1811 Cotta made a survey of all Saxon forests and
developed a new type of spatial arrangement for
reforestation that is partly still visible in the Saxon
Ore Mountains region. The background of Cottas’
efforts was the ongoing process of forest decline
in the tin and silver producing areas around Altenberg and Freiberg in the Saxon Ore Mountains. Especially the growing silver and lead production in
the smelting factories of the Freiberg mining area
developed during the time of early industrialisation into a problem for the forest of Tharand and
the agricultural areas east of Freiberg. The smoke
gas of these factories polluted the surrounding
area with sulphur dioxide, arsenic and heavy metals like lead, zinc and copper. Simultaneously the
growing need of charcoal and with this of wood
increased the depletion of the remaining forests
of the Ore Mountains. The necessary wood had to
be transported over growing distances from the
upper parts of the mountains, even from the Bohemian side, to the centralized smelteries. Besides
reforestation programs new wood saving technologies like the mercury amalgation process or the
change from charcoal to coke were introduced by
technicians and scientists of the Freiberg Mining
Academy at the smelteries until the mids of the
19th century.
The industrialisation of mining, processing
and smelting from the mid-19th century with the
introduction of more effective smelting technologies and the import of foreign ores by the new
railway increased the problem further. The ongoing pollution of the surrounding areas by the
smelteries led to new efforts by the scientists
and technicians of the smelting works and the
Freiberg Mining Academy to reduce the air and
ground pollution by the construction of smoke
chambers or high smoke chimneys and the invention of new technologies for the recovery of
sulphur, lead or arsenic out of the smoke gas. At
the Muldenhütten smelting factory near Freiberg

Fig. 519
Title page of
Carlowitz’ book
Sylvicultura oeconomica (1713)

Fig. 520
Heinrich Cotta
(1763-1844)
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now special factories for the production of lead,
zinc, arsenic or sulphur acid were established.
Impact on the mining landscape had also the
industrialisation and economisation of mining
by closing down smaller mines and the creation
of large integrated mines with central hauling
shafts that led to larger pit and waste heaps in
the landscape especially in the mining areas of
Altenberg and Freiberg. Mining changed more
and more from silver to other ores like lead,
tin, copper, tungsten, nickel, bismuth and finally uranium. This development partly stopped
with the closing down of all silver mines in the
Freiberg mining area in 1913.
Finally, the landscape was impacted by the reopening of the old non-ferrous mines in the Ore
Mountains since the mid 1930s under National
Socialist government and again during the time
of the Communist regime after the World War
II. The renewed extraction of polymetallic ores
in the Freiberg mining area (until 1969) and the
intense tin and uranium mining activities near

Altenberg, Aue/Schlema and Jáchymov during
the second half of the 20th century led to greater changes in the mining landscapes than any
of the previous mining periods. Especially the
uranium mining with its large number of shafts
and gigantic waste heaps changed large parts of
the mining landscape in the western Saxon Ore
Mountains as well as in the Bohemian part to an
extent not known during none of the previous
mining periods. After the German reunification,
the state owned Wismut GmbH started in 1991
the worldwide largest program for the decontamination and remediation of the former Soviet-German uranium sites creating a new kind
of recultivated mining landscape in the western part of the Erzgebirge. Together with special reforestation programs since the 1930s this
changed the landscape of the Erzgebirge and
its mining areas in such a way that today larger
parts of the Erzgebirge are covered by forest and
farmland again.

2.b.2 History and development
of the cultural landscape of the Ore Mountains
2.b.2.1 First mining period (1168-1450): Middle Ages
First mining period starts with the discovery of silver ores in 1168 in the Freiberg mining landscape
leading to an exceptional development of the transboundary region completely based on the demand of the mining economy. From now on, the characteristic combination of concentration of mineral resources and topography dictated land-use: mining, water management, settlement, forestry
and agriculture, in that order. The latter, and all other use, was subordinate. Precondition for the process was the high interest of the territorial rulers in mining activities. Due to the lack of technologies
enabling extraction of deeper lying deposits, extraction was limited to near-surface ore deposits.
This first period ended by the mid-15th century mainly because of the exhaustion of the near-surface
ore deposits and unability to drain lower parts the mines, but also because of social and political
reasons (the Hussite Wars, the epidemic plague of the Black Death).
Main characteristics of the first mining period are:
• Silver ore mining in the lower mountain regions in the Saxon part of the northern Ore Mountains
(4-DE, 1-DE, 5-DE) and tin ore mining at Krupka (4-CZ) in the east part of the Bohemian Ore Mountains (13th century) and iron ore mining in the west part of the Ore Mountains (16-DE);
• The start of the urbanisation process of the region by the foundation of the first mining settlements that shaped the pattern of the Ore Mountains region and the foundation of a new type of
‘town’ (Freiberg, 4-DE; Fürstenberg, 5-DE) adapted to the needs of the miners and their families;
the high-medieval colonisation was a new settlement, not just an enlargement or intensification
of a formerly sparsely settled area;
• The introduction of special rights for mining activities by the introduction of the medieval sovereignty (Bergregal), the principle of freedom to mine (Bergfreiheit) and the mining law precipitated
an additional inflow of experienced miners and that influenced the development of other European regions as well (e.g. Harz);
• A significant change of the landscape in the new mining areas as a result of the foundation of numerous mining settlements and the related mining activities that left behind countless adits and
shafts, waste heaps, shafts collapses as well as crushing and smelting places.
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Fig. 521
Historic map of
the Ore Mountains
(1650)

Mining activities
During this first mining period from the 12th to the
mid-15th centuries other silver, tin and iron ore
deposits were discovered in the whole mountain
range, which led to the development of further
mining areas. Adventures and miners from other
European mining regions followed the silver and
tin rush into the Ore Mountains and opened up
hundreds of small mines, which began to change
the landscape of the new mining areas with their
pits, waste heaps, ore processing and smelting
places. According to the settlement history of the
region, the oldest mines were located exclusively
at the foot or in the lower parts of the mountain
range. Reasons were the proximity to agricultural
areas, the existing transport infrastructure, river
valleys with their water supply and draining function and, in higher reaches, the demand for wood
as well as existing manorial protection. Mining
started in the 12th and early 13th century with open
surface (silver) and placer (tin) mining followed
by near-surface underground mining (silver, tin,
iron) going to depths not greater than the first decades of metres.
The mining activity around Freiberg (4-DE) is the
oldest officially documented and most outstanding mining operation in the Ore Mountains. In 1168
the first silver ore was found in the Ore Mountains
in shortly before established farmers’ village Christiansdorf (later Freiberg mining town) and led to
the first silver rush in the Ore Mountains. However,
at a very early stage, sometimes parallel to and independent of the mining activity in Freiberg, other
settlements in the Ore Mountains were able to
commence mining, such as Dippoldiswalde (1-DE),

Fig. 522 The early development of mining around the village Christiansdorf around 1170
(Wagenbreth): (H) Farmlands (Waldhufen), (E) Ore lodes, (AF) Place of the first miners’ settlement, (1) First find spot of silver ore, (2-7) First shafts and heaps following the ore lode to
the north, (8-9) First mines to the south, (10-16) First documented historic mines (e.g. (11)
Reiche Zeche mine, (13) portal of the Alte Tiefe Fürstenstolln adit)

a mining town established before the end of the
12th century by the Burgrave of Dohna. Over the following one and half centuries mining spread to the
northern side of the Ore Mountains. In 1387, a first
ore mine is documented in what later became the
Brand-Erbisdorf Mining Landscape (4-DE). Other
mining areas were established, including at Nossen and Siebenlehn (Gersdorf Mining Landscape,
4-DE), in the Hoher Forst (5-DE) near Schneeberg
and on the Treppenhauer Mountain near Frankenberg. The miners settled mostly in or in the direct
neighbourhood of existing settlements but built
also in some cases new settlements (e.g. Fürsten-
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berg in the Hoher Forst) which were abondend after a short time because of the depletion of the ore
deposits. Only Freiberg (former Christiansdorf) developed into a prospering mining town. Its central
mining district reached its peak production with
around 19,350 Mark silver (around 4.5 t) in 1365.
Fig. 523
Preserved wooden
hand winch in the
medieval silver
mines of Dippoldiswalde.

Fig. 525 Detail of the 18th century map of the Krupka mining
district showing the enormous concentration of mines in the
vicinity of the town

Fig. 524
Historical mining
of tin:
1) Krupka;
2) Krásno;
3) small mines at
the dyke greisens;
4) Cínovec-Zinnwald.

Silver mining was followed, no later than by the
13th and 14th centuries, by tin ore mining on both
sides of the Ore Mountains ridge. Tin ores were initially extracted from tin placers, later by mining of tin
ore lodes. The extraction of tin ore near Ehrenfriedersdorf (13-DE) is officially documented in 1293, tin ore
mining is recorded near Krupka (4-CZ) in 1305, near
Eibenstock (15-DE) in 1378, at Horní Blatná (2-CZ) in
1380 and at Altenberg (2-DE) in 1436. However, as
early as 1241 it is documented that tin from the Ore
Mountains had a critical impact on the Cologne metal market, a high influential European trading centre.
So tin mining had clearly commenced in the Ore
Mountains near Krupka at least in the 13th century, a
fact supported indirectly by the existence of the small
Church of St. Prokop near Bohosudov below Krupka.
The church was built in the first half of the 13th century by miners, who had relocated to Krupka from the
gold mines around Jílové near Prague.
However, tin mining was in no way restricted merely to the areas at the foot of the Ore Mountains, but
was also ongoing further up. Around 1360 the min-

Fig. 526 Silver production and value of the central Freiberg mining district between 1353 and 1750 (red column = average of production in a decade,
line = value in Mark silver)
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Settlement development:
First mining settlements and
early urbanisation process
The primary colonization of the Ore Mountains – at
this time still known as the Bohemian Mountains, Bohemian Forest or Miriquidi (dark forest) – took place
from the middle of the 12th century leading to a network of settlements of different functions and size.
In the beginning, the colonization was limited to the
lower reaches at the edge of the mountain range due
to the natural conditions. In a short time span rural
settlements, castles, monasteries, towns, glassworks
and – after the first silver finds – mining settlements
developed. The typical settlement type were the socalled Waldhufendörfer (linear forest villages with
long strip plots behind the farmsteads) that are far
more common in the Ore Mountains than in all other
low mountain ranges. The fields were divided by
long lines of stones collected from the fields forming the typical landscape of the Steinrückenfelder
(stone ridge fields).
The colonisation movement was directed by the
regional German and Bohemian nobility and led to
the political partitionment of the territory of the Miriquidi between the Margraviate Meißen and the Electorate Sachsen (Saxony), belonging to the German
Empire in the north, and the Bohemian Kingdom in
the south. In 1423 the Margraviate Meißen became
part of the Electorate of Saxony. Between 1156
and 1162, Margrave Otto von Meissen (1125-1190)
cleared the primeval forest from the river valleys of
the Freiberger Mulde and the Striegis for his Altzella
monastery. He founded various settlements including Christiansdorf (later Freiberg mining town). On
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ers built St. Wolfgang’s chapel near the mines on the
Komáří hůrka hill, the miners’ settlement of Horní
Krupka was established prior to 1370 and in 1378
Zinnwald (tin forest) is mentioned for the first time. In
the second half of the 14th century, numerous mining
entrepreneurs were active in Krupka, including those
from towns like Magdeburg, Erfurt, Jena, Leipzig, Halle
and Braunschweig in the German Empire, while, on
the other hand, enterprises from Krupka and Freiberg
were also commercially active in connection with the
mines at Altenberg and Geising on the other side of
the Saxon-Bohemian border and in the tin mining districts in the western part of the Ore Mountains. The extent of mining activities in the tin ore mining districts
of the Ore Mountains in this early periode was quite
moderate. No centre of tin mining established a mining town that could have competed with the importance of the silver mining town Freiberg in the Saxon
Ore Mountains.
In the first half of the 15th century, the mining
districts of the Ore Mountains experienced stagnation or even a complete cessation of ore extraction.
The lack of technology meant that only the deposits close to the surface could be exploited. Once a
depth of around 50 m was reached, problems with
the ground water and the supply of fresh air made
further mining impossible. By the middle of the 14th
century therefore, the known near-surface ore lodes
in the Ore Mountains had been exhausted. Mining
decreased and the European epidemia of the black
death (1347-1356) as well as the Hussite Wars (14191434) accelerated this process and led to an end of
this first mining period in the Ore Mountains by the
middle of the 15th century.

Fig. 527 Medieval trading routes in the Ore Mountains (archaeological evidences and documents)
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Fig. 528 Early medieval mining settlements and places in the Ore Mountains (archaeological evidences). The first settlements were predominately founded along the trade routes between Saxony and Bohemia crossing the Ore Mountains, sometimes in the direct vicinity of
castles or toll stations, e.g. the settlement of Lauenstein (3-DE)

the Bohemian side, the control of the manorial estate
lay either in the hands of the royalty or the Bohemian
noble families. After the first discoveries of silver ore,
a noble family, the House of Hrabišic, founded the
Cistercian Monastery at Osek in the eastern part of
the Ore Mountains at the end of the 12th century, and
constituted thus the driving force for the settlement
of the mountains from the south.
The first colonisation did not remain a purely
rural colonisation as already in the 12th century
the first silver and tin ore was discovered in the
eastern Ore Mountains. In 1168 the first silver ore
was discovered near Christiansdorf (4-DE Freiberg Mining Landscapes). This discovery caused
a rapidly spreading Berggeschrey (literally: mining clamour or silver rush). News of the wealth
promised by these silver finds in the Ore Mountains attracted numerous miners, particularly
from southern Germany and the northern Harz
region in the old medieval dukedom Saxony,
which were followed by traders and craftsmen
together with their families. Subsequently, mining activity played a crucial role in the further
development process and the transformation of
the natural landscape. Miners’ settlements were
founded in direct vicinity to the mines, and a
new type of town – the mining town – emerged
for the first time. In the early years, some of
these settlements were abandoned due to unfulfilled expectations (Dippoldiswalde, 1-DE;
Hoher Forst, 5-DE) or they remained small-sized
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localities (Krupka, 4-CZ). This early settlement
process was already regulated by the rulers as
tangibly illustrated by the typical connection
of the settlement with castles (e.g. Hoher Forst,
Freiberg). The first “mining town” founded was
Freiberg (4-DE) in 1168 which developed at a
barely credible speed into a large urban centre
with special rights for its inhabitants. Related to
the mining of tin, apart from Krupka, Altenberg
and to some extent Ehrenfriedersdorf, no major
miners’ settlements were established. Also, only
Krupka and Altenberg received their mining
codes during this mining period (Krupka 1464,
Altenberg 1489). In the higher parts of the Western Erzgebirge, mining took place sometimes
only during warmer months of the year, and no
permanent settlements arose.
Because of the mining activities the population of the region increased despite the fact
that the Black Death (1348/49) and the Hussite
Wars (1419/34) considerable reduced the population temporarily and contributed to an end of
the first mining period in the Ore Mountains. At
the end of the 12th century the mining town Freiberg, for example, covered an area of around 46
ha and reached a population of more than 5.000
inhabitants (around 1450). At that time Freiberg
was the largest and economic most important
town of the Margraviate Meissen.
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Medieval history of Freiberg mining town
The mining town of Freiberg developed since 1168
out of the farmer’s village Christiansdorf with the
establishment of new living quarters around the
parish churches for the miners (St. Jacobi, around
1170), for the bailiwick of the Margrave (St. Marien,
around 1170), the merchants (St. Nicolai, around
1170) and the uptown for the citizens with its
large marketplace and structured grid layout (St.
Petri, 1180s). The surrounding town wall with its
five gates and 41 towers was built since the 1180s
and in large parts new constructed between 1392
and 1395 (in parts preserved until today). As early
as in 1168/70 the Margrave of Meissen built at the
edge of the town a castle for the protection of his

Fig. 529 Foundation of the mining town Freiberg (imagination by
the Dresden court painter Heinrich Göding, 1598)

important mining town. The castle was also the location of the mint of Freiberg (first documented in
1244). The first Saxon Bergamt (mining office) with
a Bergmeister (mining officer) is documented at
Freiberg in 1241. The municipal area was home to

Mary Magdalene. There is evidence to suggest that
a school was built in the mining town of Freiberg
by no later than the second half of the 14th century.
Its impressive structural development, the expansion of the local community, and the prospering

Fig. 530 Structure
of the medieval
development of
the mining town
Freiberg between
1150 and 1230
(Blaschke 1979)

Fig. 531
Plan of the town
fortification of
Freiberg (around
1645)
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Fig. 533 Medieval wooden street in Freiberg (dated 1187, archaeological excavation, 1999)

Fig. 532 Plan of a part of the medieval drainage system at Freiberg (1886)

Fig. 535 Photo of the medieval drainage system at Freiberg (2010)

Fig. 534
Medieval town wall
of Freiberg, built
in the 1280s and
renewed 1393/95
(drawing from
1650)

mining industry assumed Freiberg a leading position within the Meissen metropolitan region. The
long-lasting national mining crisis beginning in
the mid-14th century did, unlike in other districts,
not result in the mining town’s demise. The built
structures of Freiberg were several times affected
by town fires. The first major town fire occurred in
1375, and this was followed by further disastrous
blazes in 1386, 1471 and 1484. The basic urban layout as well as the town wall or the medieval cellars
with their drainage system were not affected by
these developments.
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Fig. 536 Town fortification with moat and outer

From the beginning on, the territorial rulers
claimed the mineral royalty as their own right. In
the Heiliges Römisches Reich Deutscher Nation
(Holy Roman Empire of the German Nation), to
which the territory of the Bohemian and Saxon
Ore Mountains belonged, the crown claimed the
ius regale (royal right) to precious metals (usually comprising gold and silver) as well as to salt
and other raw materials found on the land of any
owner. The Bergregal was since 1158 the original
medieval sovereign right to exploit these precious
metals and salt, whereas the right to the extraction
of other natural resources (including “lower metals” such as tin, copper or lead) ocurring within the
dominion was left to the relevant land owner. With
the conferral of the feudal lordship in the medieval period, in some occasional cases the Bergregal
was also passed to the new territorial lords (for instance to Margrave Otto of Meissen from the German King Frederick I). In 1356, the Bergregal within
the territory of the German Empire passed with the
Golden Bull to the seven electors of the empire.
The Bohemian king as one of the seven electors as
a rule exercised the Bergregal within the territory
of Bohemia. The only exception to this was later
the brief period from 1520 to 1528, during which
the House of Schlick acquired this entitlement for
their property in the Jáchymov mining district.
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Medieval history of Krupka mining town
Tin ore from stream deposits near Krupka was probably extracted already during the Bronze Age. However,
historical records of tin production in the lands of the
Bohemian Crown and in Krupka in particular are of a
much younger date. Ibrahim ibn Jakub, an Arabian
merchant, mentioned between 965 and 966 that the
lands of the Bohemian Crown exported tin. In the 13th
century, imports of Bohemian tin have been recorded
in the trade books of Bruges. Matthew of Paris mentions in his chronicles that, in 1241, the competition
of very pure German tin had a strong negative impact
on the sales from the English mines in Cornwall. It also
mentions that a miner expelled from Cornwall discovered the German tin deposits. Since the Bohemian
king was also a German Elector, it is possible that the
deposits in question were those around Krupka.
The beginning of underground mining around the
mid-13th century is also documented by the existence
of a miners’ St. Prokop church near the road from
Teplice to Bohosudov in the area of the alluvial cone
of the stream flowing from Krupka. Prokop was canonized on 4 July 1204; the miners’ chapel devoted to
him was founded by miners who arrived here from the
gold mines near Jílové near Prague.
The first record specifically on Krupka dates back
to 1305. Then, King Wenceslas II. returned “the mine
called Krupá where tin is now extracted“ from the possession of the Zbraslav monastery to the nobleman,
Zvěst of Trmice. In 1330 King John of Luxembourg
pledged the demesne to a Saxon nobleman, Timo of
Kolditz. His descendants then kept both the demesne
and Krupka until 1504. The development of Krupka
was slowed down by the Hussite wars (1419-1434).

Fig. 537 Gothic fortification of the Krupka Castle

First legal and administrative regulations for mining
In the beginning, the legal means used for mining
consisted of the medieval feudal system and the
manorial estate system as well as of the medieval
mining sovereignty (Bergregal), the principle of
freedom to mine (Bergfreiheit) and the mining law
(Bergrecht).

Fig. 538 Freiberg town law (1296-1305)
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Fig. 539
Plan of the historic
city centre of Freiberg (1576) showing
the urban layout of
the medieval town
since the early 13th
century

Fig. 540
Freiberg mining
law B (mid-14th
century)

Fig. 541 Eldest town seal of Freiberg (1227)

In order to uphold the Bergregal, the territorial
lords promulgated Bergordnungen (mining rules
and laws) that regulated the mining activity itself, the
levies to be paid to the territorial lordship, the administration of mining and the privileges of the miners
and the mining towns. Mining rules of this kind were
usually derived from antecedent customary mining
rights like the ius fribergensis (town and mining law
of Freiberg, first mentioned in 1233). Such orally conveyed rules later had been set down in writing in Bohemia in 1248 (Jihlava/Iglau mining ordinance) and
in 1300 (Kutná Hora/Kuttenberg mining ordinance)
or in the Saxon Ore Mountains, for mining activities
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around Freiberg in 1307 (Freiberg A mining ordinance) for the first time, and again in 1347 (Freiberg
B mining ordinance). A first Bergamt (mining office)
with a Bergmeister (mining officer) is documented at
the Saxon mining town Freiberg in 1241. At that time
the Freiberg mining office was also responsible for
the silver mines at Dippoldiswalde. The ius fribergensis with its combined mining and town constitution,
granting special rights to the miners and all other inhabitants, influenced the development of the medieval European town constitutions (e.g. mentioned in
the Kulmer Handfeste (constitution) of 1233).
It was the freedom of mining (Bergfreiheit) introduced by Margrave Otto that precipitated an additional inflow of experienced miners. Every individual
was permitted to prospect for the coveted silver ore
and, in return for the payment of a certain charge,
anyone could be granted the license to mine. However, the silver extracted and dressed could only be
sold to the margravial mint. The notion of Bergfreiheit
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Fig. 542 Development of the
principal layout of the mine
fields for ore loads in the Ore
Mountains: a) medieval times,
b) early modern times, c) modern times (Wagenbreth)

was already anchored in preceding customary mining law. It permitted any private individual to acquire
mining property (Bergeigentum) from other private
individuals or the landowner, i.e. to carry out mining
activity in return for an appropriate fee and within the
limits of certain legal principles. For the emergent territorial lords as well as the mining towns of the Ore
Mountains, the construct of Bergfreiheit served as an
important instrument for energising mining activity
and for strengthening the economic power within
their territories.
The rapid increase of mining activities made it
necessary to regulate the mining activities and the
special rights of the landowners, miners and new citizens. The new regulations were initially not recorded
in a written form, but some of their details like the
scaling of the mining claims can still be seen in the
mining landscape of the area by the regular layout of
the pit heaps of the small medieval mines. The basic
claim of a single medieval shaft had typically the size
of 14 x 14 meters, called feud (Lehen). Between the
12th and 15th centuries the minefield of the feud shaft
was a combination of seven single claims following
the direction of ore vein. On each side of the mining
area of the feud shaft three mining areas and a further
ventilation shaft were added constituting a minefield

with the total length of 98 meters that was called
Fundgrube (discovery mine). In the case of the discovery of longer ore veins the minefield of the Fundgrube
could be expanded at each side by additional feuds
of seven mining areas with additional shafts for the
ventilation of the mine.

Know-how transfer: Immigration
The principal agents of progress were the craftsmen who were familiar with local mining methods and technologies. The ceaseless migration of
mineworkers who moved continually from mines
that were being closed down to those that were
expanding contributed to the transfer and accumulation of technical knowledge and experience.
Already in the 12th to 14th centuries, an intense interchange between the European mining regions
existed. With the discovery of the rich silver ore
deposits at Freiberg in the 12th to 13th centuries the
Ore Mountains first were a region for the immigration of miners mainly from the older Harz mining
region (Goslar with the Rammelsberg mine) in
northern Germany but also from other parts of the
Holy Roman Empire of the German Nation which
covered at that time large parts of Europe.

Table 2 Overview about the development of education and knowhow transfer in the Ore Mountains in the first mining period (1168-1450)

Mining period

Education

Knowhow transfer

Middle ages (12th to
mid-15th century)

Textbook De mineralibus by
Albertus Magnus (13th century)

Immigration of miners from the territory of the
German Empire (mainly Harz region) and Bohemian Kingdom (12th/13th century)
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Fig. 544 Medieval mine workings at Dippoldiswalde

Mining technology

Fig. 543 Medieval and early modern mine workings (Agricola: De re metallica, 1556)

In this first mining period the centuries old
state-of-the-art technology of mining like hammer and chisel work or placer mining and fire
setting (tin ore) as well as the advanced skills
of mineworkers from all over Europe were transferred to the Ore Mountains.

Table 3 Sample of most important technologies applied in the nominated property

Inventions/ Innovations

First documented (component parts)

Notes

13th century (10-DE, 13-DE, 15-DE, 2-CZ, 4-CZ)
12th century
12th century (1-DE, 4-DE, 4-CZ)
12th century (1-DE, 4-DE)
14th century

used until 19th century
used until 20th century
used until 17th century
used until 19th century
used until 19th century

12th century (1-DE)
12th century (1-DE)
12th century (1-DE)
15th century
12th century (1-DE)

used until 20th century
used until 18th century
used until 18th century
used until 19th century
used until today

14th century (4-DE)
14th century (2-DE)
15th century (6-DE)

used until today
used until today
used until today

12th century
12th century (4-DE)

partly until 19th century
until 17th century

Exploitation and depletion
Placer mining (tin)
Open cast mining
Underhand stoping
Hammer and chisel work
Fire setting
Hauling and hoisting
Hand winder
Ore hutch
Ore basket
Cart
Ladder
Water management and infrastructure
Drainage adits
Water ditches
Water reservoirs (ponds)
Processing and smelting
Manual sorting
Small smelting huts (slag heaps)
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Fig. 545
Scheme of the
development of
medieval mining
(Wagenbreth):
(1,1’) Principal
layout of the ore
lodes, (2) First exploration of the ore
lode, (3) Surface
mining following
the lode, (4) Eldest
underground
mining with hand
winch

Forestry and agriculture
The mining activities, together with the agricultural
activities, changed the former natural landscapes
of the Ore Mountains between the 12th and 15th
centuries dramatically. Large parts of the former
beach and fir forest fall prey to the agricultural and
mining activities. The growing need of wood for
the mining settlements (house construction, firewood), the mines (pit buildings, timber framing)
and the crushing and smelting places (buildings,
machinery, charcoal) intensified the deforestation
in the new mining areas.

The growing number of miners increased the
need of food and with this the extent of the agricultural production (grain, meat, beer). In some
high mountain areas far from any farmer villages
like Zinnwald the miners began to lay out their
own fields for grain and vegetables or mixed farming (Bergwiesen = mountain lawns). The miners
living in the new mining towns cultivated gardens
and those who lived in villages near the mines
owned gardens or small farms.
Fig. 546
Deforestation and
new farmland
development in the
Saxon Ore Mountains between the
12th and the 14th
century
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2.b.2.2 Second mining period (1450-1650): Early Modern Times (Renaissance)
In the second mining period, the Ore Mountains was the most important source of silver in the Old
World, particularly in the century from 1460 to 1560 when the combined Saxon-Bohemian silver
output increased by over 600% and dominated the European silver production. The strong rise in
silver production triggered major developments and led to a complete change in the region’s economy and social structure based on early capitalistic principles. By the middle of the 16th century, the
Ore Mountains became the world’s leading mining centre from which new technologies spread to
other mining regions. Tin mining activities at times during the 14th to 16th centuries even outranked
Cornwall in Southwest England.
The intensive mining also impacted on the region’s name: the “Bohemian Forest” or “Bohemian
Mountains” changed to the “Ore Mountains”. The name “Ore Mountains” was first used in the mining records in 1527 and in 1542 found its way into the coinage regulations enacted by the Duke,
later Prince-Elector Moritz (1521-1553). It started to be widely used after 1590 when the Meißnische Bergchronik (Meissen mining chronicles) by Petrus Albinus (1543-1598) was first published.
The border between Saxony and Bohemia in the upper part of the Miriquidi was first codified in
1459 (and finally settled in 1556). The Reformation emanating from Germany and the Counter-reformation emanating from the Habsburg states with all the religious and political confrontations
in Europe was of huge importance to the mining, cultural, and political development of the region
because of its position at the border between the protestant and catholic territories in Europe.
The second mining period came to an end with the Thirty Years’ War (1618-1648) which caused the
termination or drastic decline of mining in most areas of the Ore Mountains. Main characteristics
of the second mining period are:
• First silver finds in the upper parts of the Ore Mountains that led to a comprehensive change of
the natural landscape by human intervention.
• Switch of the colonisation focus from agriculture to mining, establishment of an economy completely specialised on mining;
• The exceptional urbanisation process from the end of the 15th to the mid-16th century in the
upper parts of the Ore Mountains; the newly founded mining towns, in conjunction with distinct
mining landscapes, document the far-reaching consequences mining had for for the economic,
social, cultural and settlement-geographical development of the entire region;
• Innovation of pioneering technologies (especially water hoisting technologies) that enabled to
mine deeper lying areas and which were taken over by other mining areas all over the world.
• Scientific achievements, and pioneering literature. In the 16th century the Ore Mountains developed into a mining region of utmost scientific reference thanks to the works of Georgius Agricola,
Ulrich Rülein von Calw or Lazarus Ercker;
• The transfer of Ore Mountain mining know-how to other mining regions by the exchange of
skilled miners to other European mining regions, and by the worldwide distribution of the pioneering mining literature. A exceptional continuous interchange between the Ore Mountains and
other mining regions worldwide started;
• Development of a state-controlled mining organisation that set standards or influenced these
standards in continental Europe, and its far reaching impact on technological, scientific, administrative, educational, managerial and social aspects that underpin the intangible dimension of
living traditions, ideas and beliefs of the people associated with Ore Mountains’ culture.

Mining activities
From the middle of the 15th century the quest for
silver ore deposits spread out from the lower Ore
Mountains areas to the south-west of Freiberg to
the upper Ore Mountains areas, and led to a new
upturn in silver production in the Ore Mountains.
Abundant silver deposits were discovered in 1470
in Schneeberg, in 1491/92 on the Schreckenberg,
in what is now Annaberg-Buchholz, as well as in
1516 near Jáchymov/St. Joachimsthal in the Bohemian part of the Ore Mountains. Numerous new
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silver mines were established in a very short time,
leading to a yet unparalleled boom in mining activity in the Ore Mountains.
In the Saxon Ore Mountains, silver mining at
Schneeberg boomed first after 1470 followed by
Annaberg and then by Marienberg which together between 1470 and 1540 outmatched the Freiberg silver production by far. In the 1530s the
total production of silver in the Saxon Ore Mountains reached its peak with an annual output of
more than 80,000 mark silver (18.7 t). Since the
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Fig. 547 Central part of the Annaberg mining altar (1521) representing
the appearance of the mining landscape of the Ore Mountains in the
beginning of the 16th century.

1540s the silver production of the mining areas at Schneeberg (6-DE), Annaberg (8-DE) and
Marienberg (12-DE) decreased because of depletion of the richest deposits, while the Freiberg mining area (4-DE) became again the Saxon
leading silver mining region with a peak annual
silver production of more than 33,000 Mark silver
(around 7,7 t) in 1572. During the boom time of
silver mining in the Saxon Ore Mountains in the
first half of the 16th century around 15,000 miners worked in hundreds of mines. In the Bohemian Ore Mountains the Jáchymov silver mining
area (1-CZ) developed at an abnormal speed
between 1516 and 1545 with an average annual
production of at least 7 t silver and a peak of 14
t of silver in 1533. In aggregate, by the mid-16th
century, at least 250 t of silver were produced

Fig. 548 Prospecting miners (Agricola: De re metallica, 1556)

in Jáchymov. Jáchymov was the world’s largest
ore mining centre of that time with around 8,000
miners and 1,000 supervisors working in more
than 900 adits and pits mined to depths of almost 400 m.
To compare, in Schwaz (Tyrol), the second
most important silver mining district of that time,
the peak silver production was achieved in 1523
when almost 60,000 marks of silver (around 14.7
t) were obtained. In 1526, a total of 142 mines
with 4,600 workers was recorded. Between 1470
and 1540 the average annual production oscilated around 10 t of silver in Schwaz. However, in
the 1520s and 1530s the whole silver production
in the Ore Mountains was at least twice as high
and in the following decades of the 16th century
the difference was even higher.
Fig. 549
The oldest map
of Jáchymov
(1556) showing
the location of
several mines and
smelting sites
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Fig. 550 Comparison of silver production in the Ore Mountains and Schwaz between 1470
and 1600 in kg (compiled from different sources)

The boom of silver mining in the Ore Mountains
in the 2nd mining period was not only caused by the
discovery of new rich ore deposits but also by the
introduction of new mining technologies like overhead stoping, hand drilling and gunpowder (1641)
or – more important – the invention of new effective
water pumping systems to drain the mines by using
water power which made the change to deep level
mining possible. For driving these systems large artificial water reservoirs (ponds), water ditches and water
tunnels were build shaping the landscape in a significant way until today. Together with the invention
of new ore processing technologies this increased
the output of silver dramatically and made the Ore
Mountains temporarily to a world leading silver production area and a worldwide leading region in mining technology.
Beside silver ore, the extraction of which reached
its zenith in the 1530s, other ores such as tin, copper,
iron and later cobalt were mined and processed in
the Ore Mountains of the 15th and 16th centuries. The
start of the 2nd mining phase is closely linked particularly to a new upturn in the extraction of tin in the
eastern Ore Mountains on both sides of the SaxonBohemian border. Krupka (4-CZ) in the Bohemian
Ore Mountains and Altenberg-Zinnwald (2-DE) in the
Saxon Ore Mountains developed in the second half
of the 15th century into prosperous tin mining areas.
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For the development of mining at Krupka in
the late 15th and early 16th centuries, the driving of
several major adits was important – the most important of which was, from the 1470s, the Dürrholz
adit. They were orientated in particular towards
the Komáří hůrka hill and with this to the upper
parts of the Ore Mountains. The Krupka Gewerke
(mining enterprises) became also entrepreneurially active in the mines of Altenberg and Geising on
the Saxon side of the Ore Mountains. From historical times, more than a hundred shafts and over 70
adits are known to have existed around Krupka,
however, old heaps witness to an even much larger
number of workings. The flat gradient of the most
important ore structures in combination with a
considerably sloping landscape was suitable for
starting numerous small operations with rather
shallow shafts. The most important was the Lukáš
lode with an average thickness of 25 cm and metal
content of 2.2% tin. The total quantity of tin mined
in Krupka is estimated at 10,000 t.

Fig. 551 Airborne laser scan of a part of the Steinknochen mining
district near Krupka showing the position of main tin mines at the
turn of the 17th and 18th centuries

The Zwitterstock tin ore deposit at Altenberg
with its Zwitterstock Tiefer Erbstolln (adit, built between 1491 and 1543) developed since the late 15th
century into one of the most important tin mining
areas in Europe. Around 1480 approximately 3,000
miners worked here in 124 mine fields on an area
of only 5 ha. The introduction of new water pumping technology (1554) made deep mining under
the level (132.7 m depth) of the Zwitterstock Tiefer
Erbstolln (adit) possible. The extensive block cave
mining led in 1545 to a first small cave-in of the
mine workings followed by a series of larger caveins (1578, 1583/87, 1619) and a major cave-in in
1620 which created a sink-hole with an area of 1,5
ha and led to the following decline of tin mining at
Altenberg.
Whereas the important Altenberg tin mines
stood under the state directed mining control of
the Saxon electors the economic less important
Zinnwald (tin forest) mines at the mountain ridge

European countries was controlled predominantly
by the markets in Augsburg and Nuremberg. The
peak production figures were noticed between the
1550s and 1570s, then the production decreased.
At Ehrenfriedersdorf, where the enormous production of tin in the eastern part of the Ore Mountains
and the associated decline in the price of tin since
the late 15th century had caused a crisis of tin mining and the abandonment of smaller mines the
construction of the longest and deepest adit at
the Sauberg Mountain, the Tiefer Sauberger Stolln
(adit) since 1536 as well as the invention of a new
water pumping technology (Ehrenfriedersdorfer
Kunstgezeug, around 1540) led to the exploitation
of new and deeper mines. At Eibenstock tin mining experienced a significant revival with the underground excavation of cassiterite around 1480
which lasted especially until around 1560 and further on until around 1750. The exploitation of new
tin placers contributed to this as well as the introduction of new washing methods and the creation
of the Grüner Graben (ditch) in 1555.
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between Altenberg and Krupka were controlled
by the particular manorial lords on the Saxon
(Bünau noble family) and the Bohemian (Lobkowicz noble family) side of the Ore Mountains. Tin
mining on the partly rich zwitter lodes led here to
the development of the dispersed mining settlements of Cinovec (Bohemian Zinnwald, 1562/63)
and Zinnwald (Saxon Zinnwald, since 1570). Tin
ore was mined by small shafts with hand winches
and by fire setting leading to large cavities (e.g.
Reichtroster cavity). The mines were drained into
the nearby valley by the Oberer Bünaustolln (upper
adit, built at the beginning of the 16th century in
40 m depth) and the Tiefe Bünaustolln (deep adit,
built since 1550 in 60 m depth). The heyday of tin
mining in this area was between 1550 and 1600.

Fig. 553 Tin placer
mining (Agricola:
De re metallica,
1556)

Fig. 552 Emblem of the family von Bünau at Lauenstein castle

In the 16th century, the main focal point of tin
mining shifted to the western part of the Ore Mountains, where, following the depletion of the smaller
deposits, rapidly progressing mining had commenced in new districts, especially in Hřebečná,
Horní Blatná, near Boží Dar (2-CZ) in the Bohemian
Ore Mountains and at Ehrenfriedersdorf (13-DE)
and Eibenstock (15-DE) in the Saxon part. Together
with Horní Slavkov in the Kaiserwald forest, south
of the Ore Mountains, the Czech part of the Ore
Mountains developed into the largest tin producer
in continental Europe. For a time Bohemian tin actually displaced continental European tin imports
from the British mines. The export of tin to other

Prior even to the middle of the 15th century, the
Mědník hill (5-CZ) in the central part of the Bohemian Ore Mountains had aroused the attention of
prospectors. This mountain was destined to remain at the centre of copper and iron ore mining
for centuries to come. It was called Kuppersperk
(copper hill) in a first written record dating from
1446/1449. The small mining town of Měděnec/
Kupferberg, lying at the foot of its mountain
namesake, was established around 1520. At the
same time in the Saxon part of the Western Ore
Mountains at the Pöhlberg Mountain (9-DE) near
Annaberg argentiferous copper ore deposits were
discovered, first recorded in documents in 1468.
Mining on the eastern Pöhlberg mountain slope
was carried out in the 16th century by famous mining entrepreneurs, such as the Uthmann family,
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Hieronoymus Zürich and Moritz am Steig. The extracted ores were processed at the Grünthal Silver-Copper Liquation Works (14-DE) near Olbernhau, constructed in 1537 by the former Annaberg
mining master Hans Leonhardt and operated by
the Uthmann family from Annaberg since 1550 in
an area rich of water power and wood necessary
for the liquation process. While the silver had to
be sold to the Saxon Elector the copper was finished into copper bars and plates at the hammer
mill of the complex and sold by the Uthmanns
throughout whole Europe. In 1567 the Saxon
Elector Augustus forced the Uthmann family to
sell the whole complex to the Elector who put
the operation of the liquation works under the
administration of the Freiberger Oberhüttenamt
(chief smelting office). Until 1873 the metallurgical complex was run as an installation belonging
to the territorial lords.
In the second half of the 16th century mining
in the Ore Mountains begin to stagnate due to
various causes. For one thing the quality of the
silver ore deteriorated with the increasing depth
of extraction, while at the same time the costs of
the extraction, dressing and the ensuing metallurgy processes increased. Imports of silver from
Central and South America, moreover, led to a
marked increase in cash reserves in Europe and
contributed to a rapidly inflation. Whereas, from
the middle of the 16th century to the start of the
17th century, the prices of silver and non-ferrous
metals stagnated or even fell, the prices of food
and basic necessities as well as for the materials
and equipment needed for operating mines (e.g.
tallow for the mine lamps, metal tools, ropes)
increased, sometimes several fold, a development that had a decimating effect on the profitability of the mines. The large trading houses
shifted their attention to finding other mining
districts in which to invest their capital. Mining
in the Ore Mountains was also impacted severely
by the climate. Whereas temperatures in the first
half of the 16th century were still above average, something beneficial to the establishment
of new mining settlements in higher locations,
the second half of that century brought with it a
discernible cooling of temperatures and climatic fluctuations. The periods of failed harvests
brought about by these conditions often led to
outbreaks of famine and sickness epidemics.
The dwindling mining activities in the silver ore
and other mining districts resulted in a decline
in the populations of the mining towns. This was
particularly conspicuous in Jáchymov, which
had 18,000 inhabitants in 1533 but only around
4,000 by the 1570s. This phenomenon continued
on into the subsequent period. Towards the end
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of the 16th century and the beginning of the 17th,
a decline in mining activity could be observed
to a greater or lesser degree in practically every
single mining district.
However, the situation was not identical
across all types of metal. For example, the increased demand for iron products in the latter
stages of the 16th century precipitated the necessity to shift from simple production technologies
to the introduction of the first blast furnaces to
enable larger quantities of ore to be processed.
The first blast furnace in the Ore Mountains
was constructed prior to 1598 in Kovářská/
Schmiedeberg; at the time it was only the second blast furnace to be found within the territory of Bohemia. Even then the extraction of iron
ore in the area surrounding Přísečnice, Měděnec
and Kovářská (5-CZ) in the Bohemian part or
in the area of Schwarzenberg in the Saxon part
of the Ore Mountains (e.g. Rother Berg, 16-DE)
had already greater economic significance than
the local silver ore mining activities. The Erlahammer (ironworks, 16-DE, first documented
in 1380) like several other iron works (e.g. Pfeilhammer, built around 1525) in the river valley
around Schwarzenberg in the western Saxon Ore
mountains are documenting the importance of
iron ore mining and processing in the Ore Mountains especially in the 16th/17th century.
At the end of the 16th century cobalt ore mining started, following the development of a
process for manufacturing blue dye from cobalt
compounds around 1540 by the glass-maker,
Christoph Schürer, in a glassworks in Nové
Hamry/Neuhammer near Nejdek/Neudek. Over
the ensuing years, Schürer and his successors
produced this blue dye in the glassworks (no
longer in existence) near Horní Blatná. A total
of five cobalt mills were in operation in the area
around Horní Blatná, the production output of
which found its way onto the European markets
primarily via the Netherlands. The cobalt ores
were both mined in the immediate surroundings
of Horní Blatná (2-CZ) and supplied from nearby
Jáchymov (1-CZ) as well. Since the middle of the
16th century with the depletion of the silver ore
deposits the mining of cobalt ore became important also in the silver mining areas of Annaberg,
Marienberg and especially of Schneeberg (6-DE)
in the Saxon part of the Western Ore Mountains.
In 1622 the value of the production of cobalt ore
in the Schneeberg Mining Area was more than 87
percent higher than the production of silver ore.
Until the middle of the 17th century seven cobalt
blue dye factories (7-DE) were founded in the
area which developed into the leading cobalt
production region in Europe.

As a result of the increase of mining especially
for silver, tin and iron ore since the late 15th century and of cobalt ore since the middle of the 16th
century as well as of the establishment of new
smelting and processing places such as the Bergfabriken (smeltery and colony) for the production
of copper, iron or cobalt blue dyes a further radical reduction of the forest areas followed until the
mid-17th century.

An exceptional urbanisation process took place
from the end the 15th to the mid-16th centuries
resulting that the Ore Mountains developed
into one of the most densely populated mountain ranges in Europe, boasting a prevalence
of mining towns not equalled anywhere else in
the world. More than 30 new mining towns were
founded in the upper parts of the Ore Mountains
on the Saxon and the Bohemian side during this
period creating a unique landscape dominated
by a dense network of privileged mining towns
the economy of which was dependent primarily
on the success of mining. These towns emerged
as a special form of urban settlements endowed
with special rights by the territory rulers. In contrast to early settlements, the mining towns of
the second mining period were often planned
settlements located not necessarily directly next
to the mines. The newly founded mining towns
document the far-reaching consequences mining had for for the economic, social, cultural and
settlement-geographical development of the
whole region.
Enduring settlement structures developed
especially in those locations where the ore deposits allowed production to be carried on over
longer periods of time. At the beginning of the
16th century the largest of these had several
thousand inhabitants: Freiberg 9,200, Schneeberg and Annaberg each with 8,000, Marienberg
5,000 and Jáchymov 18,000. This is remarkable
considering that for instance Munich’s population in 1500 was only 12,000 and Leipzig’s less
than 10,000. Initially the development of the
early mining towns proceeded in an unplanned,
irregular fashion. The buildings were clustered
around urban centres such as fortresses, marketplaces and churches (e. g. Freiberg, Krupka) or as
scattered settlements near the mining sites (e. g.
Schneeberg, Jáchymov). It was only as development proceeded, that planned, regular structures based on the High Medieval Period grid
pattern became apparent (Freiberg upper town,
est. 1215). It took until the end of the 15th century before mining towns in the Ore Mountains,
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such as Annaberg (est. 1496), were developed in
a planned manner. The first mining town of the
Ore Mountains to be fully planned and built according to the ideals of the Renaissance with a
chessboard structure was Marienberg (est. 1521),
followed by Měděnec (est. around 1520), Boží
Dar (1533) and Horní Blatná (est. 1534) in the
Bohemian part of the Ore Mountains. Addtionally related to silver mining, a new type of settlement emerged in the Ore Mountains composed
of a smeltery and colony (Bergfabrik) for the
production of copper and blue dye on the basis
of cobalt ore (e.g. Grünthal Silver-Copper Liquation Works (14-DE), founded 1537, and Schindlers Werk Smalte Works (7-DE), founded 1649).
The ‘Bergfabrik’ was often a fortified settlement
of its own with all necessary infrastructure like
housings, a school, a tavern etc. and with its own
jurisdiction.
However, contrary to places where silver ore
was found, no planned foundation of privileged
mining towns took place close to tin deposits.
The only exception is the town of Horní Blatná
(2-CZ) which was founded on a “green field
site” in 1534 by Saxon Elector Johann Friedrich

Fig. 554 Layout of
the new mining
towns of the Ore
Mountains in
the late 15th and
early 16th century
(Wagenbreth)
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and represents one of the best examples of the
planned construction of Renaissance mining
towns in the Erzgebirge. Otherwise, new tin miners’ settlements of the 16th century had usually
a form of villages with widely scattered houses
which were often built next to mines. In the Jáchymov mining district, these settlements were
called “forest tin mines”. As an example, a settlement of Hřebečná (2-CZ) can serve where
houses and mine installations were dispersed
on the whole hill in the vicinity of main greisen
veins while the processing facilities were built
in the valley where enough motive water was
available. The settlement was inhabited by miners while the richer mine entrepreneurs lived in
nearby Jáchymov or even in much more distant
places. To support their families, many miners
had to keep small farmsteads. Their boundaries
were often marked by stone walls which are until
this day clearly visible e.g. on the slopes of the
Geising hill near Altenberg (2-DE) or in Hřebečná
(2-CZ). One reason for that may be seen in the
fact that contrary to silver, the mining of which
was in the hands of the state or territorial rulers
as a consequence of Bergregal (mining sovereignty), tin was a “lower metal” which could be
mined by any landowner or any third party under the mining regulations. The main economic
interest of kings and territorial princes was to
promote the mining of precious metals which
represented a considerable source of their inFig. 555
Historic view of the
Freiberg mining
town (1643)
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come. Therefore, they fostered the foundation
of mining towns in the neighbourhood of silver
deposits and endowed them and their inhabitants with many privileges.

Development of the major mining towns in the Ore Mountains

Freiberg (4-DE): The disastrous fire of 1484
destroyed large parts of Freiberg. In the decades
following the last major town fire, numerous destroyed homes were rebuilt, often using the old cellar vaults or base walls. Many of these late-Gothic
buildings have been preserved in Freiberg’s townscape, or form the underlying structural fabric for
later reconstructed houses. Subsequent fires were
fortunately only limited to individual quarters,
streets or houses. In Freiberg, the first municipal,
and later nationally prominent, Latin school was
founded under doctor and Freiberg mayor, Ulrich
Rülein von Calw (1465-1523), around 1515. It was
first housed in the former canon’s house from
1542. Many of the books originally from the Freiberg monastic libraries were awarded to the Freiberg Latin school when the monasteries closed,
and are today still considered precious items at
the Geschwister Scholl Gymnasium’s “Andreas
Möller” grammar school library, founded in 1565.
Despite a growing population (approx. 6,400 in
1515, approx. 9,200 in 1546) in the 16th century,
Freiberg was no longer able to sustain itself as a
trade metropolis compared to other Saxon cities
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Fig. 556
Jakobikirche
(oldest town
church)
at Freiberg, built
around 1170,
demolished 1890
(painting 2nd half
19th century)

(e.g. Leipzig), though mining continued to operate
at a high level. In the 17th century, the mining town
of Freiberg became directly involved in the Thirty
Years’ War through a change in sovereign prince
alliances. The wartime events saw mining revenue
drop, and the region took a long time to recover.
Between 1610 and 1647 the population declined
from 12,250 to 6,900.
Schneeberg (6-DE): In 1470 silver finds at
Schneeberg Mountain led to a rapid and haphazard settlement and the foundation of the town
in 1471. In 1481 the town got the status of a free
mining town. The historic centre of Schneeberg
is a practically circular area with a widely spaced
layout of buildings on the top of a raised part of
land originally called Schneeberg Mountain. The
highest point is occupied by the St. Wolfgang
church (built 1516 to 1540). As far as possible,

the street layout was adapted to the contours of
the terrain. In the final decade of the 15th century, the town – starting from the market – expanded in a north-westerly direction. 1483 the
Schneeberg mint was founded which in 1570,
like the other mints of the Saxon mining towns,
was transferred to Dresden. In 1719 a devastating fire destroyed the town which afterwards
was rebuilt in the Baroque style what justifies
the name “Baroque town of the Ore Mountains”
given to the historic town centre. Since the late
16th century Schneeberg developed from a silver into a cobalt mining town and became the
entrepreneurial centre of the Saxon cobalt mining and cobalt blue dye production. It was the
Schneeberg citizen Peter Weidenhammer (ca.
1480-ca. 1540), who introduced the manufacturing of blue dye in the Saxon Ore Mountains.
Fig. 557
Historic view of the
Schneeberg mining town (Merian,
around 1635)
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Fig. 558
Historic view of the
Annaberg mining
town (1650)

Annaberg (8-DE): The region of the in 1496 founded mining town at the Schreckenberg Mountain, later
called St. Annaberg, was initially characterised by agricultural and silvicultural use. The discovery of silver
at the Schreckenberg Mountain in 1491 and the onset
of intensive extraction of ore launched a new period of
land development. The starting point for the foundation of this town was provided by the decree issued
by Duke George the Bearded (1471-1539). In 1496, the
surveying began for the town designed by (amongst
others) Ulrich Rülein von Calw (1465-1523). The established planned layout was to a major extent adapted
to the difficult surface of the terrain as well as the geographical and natural features. The construction of
the town wall built to protect the town, started in 1503
and was completed in 1540. The mining town was
originally called “Neustadt am Schreckenberg”. The
rapid development of the town following its establishment was impressively reflected in its population
(around 1500 some 4,000 inhabitants; around 1540
almost 12,000). By the first half of the 16th century,
Annaberg had become the second largest town in
Saxony (after Freiberg). Roughly a third of the inhabitants worked in the more than 700 mines in the vicinity.
In 1498, Annaberg was granted the right to mint and
issue coins. As a result of the new minting regulations
issued in 1500, the “Schreckenberger” minted here in
large numbers and particular purity gained an importance extending well beyond the region. This coinage
represented a prerequisite for the transition to the
large-size silver currency in Saxony. Silver ore mining had reached its zenith in 1537. The second half of
the 16th century witnessed an increasing economical
importance of braid and lace manufacturing, which
was a key factor in avoiding a massive migration of
inhabitants, thus enabling Annaberg to remain one
of the largest towns in Saxony. The successful development of local mining is reflected in the significant
mining regulations initially issued here, and which
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subsequently gained importance on a supraregional
basis. The Schreckenberg Bergordnung (mining code)
decree issued in 1499/1500 represents the oldest
German mining regulations in printed form. The Annaberg Bergordnung (mining code) applicable to
Anna-berg and subsequently the entire Electorate of
Saxony in 1509 received broader dissemination, and
represents a turning point in the history of mining in
Europe. Starting in the 18th century, the emphasis in
ore extraction shifted to cobalt ores for the blue dye
factories.
Marienberg (11-DE): Mining, which took place
in an imprecisely defined area of around 70 km²,
received a decisive impulse in 1519 with the finding of the first silver ores at the Fabian Sebastian
mine. Early yields led in 1521 to the founding of a
city which in 1523 was granted its town charter and
the privilege of the title “mining town” of Marienberg. The town of Marienberg was the first mining
town in the Ore Mountains founded on the “green
field”, and not located directly at the mining fields.
Duke Henry (1473-1541) commissioned the learned
man Ulrich Rülein von Calw (1465-1423) with the
design of the town. The latter had been heavily involved decades before in the town planning of Annaberg mining town. The design of the town followed the
principle of a quatrefoil form, using arcs and squares
following for the first time the Renaissance concept of
town structure north of the Alps. This produced the
regular square basic town plan the diagonals of which
were intentionally aligned north-south/east-west.
The town was divided up with streets running parallel
or perpendicular to each other. The unusually large,
centrally placed square-shaped marketplace has four
streets tangential to it which also extend to the edge
of the town and break up the 16 squares mentioned
into further rectangles. The width of the generously
planned streets was unusual at this time. The basic
town plan served as an example for many later crea-

tions of mining towns. Only with the construction of
the town wall, which began two decades after the
founding of the city, small-scale changes were made
to the original basic town plan. One particularity of the
Marienberg town layout was the building of a stately
house at the Marienberg marketplace, immediately
next to the town hall. As early as the first half of the
16th century, this is named as a royal house or town
castle and, in accordance with its importance, is described as an extraordinary and prestigious building.
The placement of the royal house in a central position
within the town structure, at the marketplace, is seen
as an innovation, and is attributed to the political theory of Italian Humanism. The new construction of the
Marienberg Town Hall, the building of the late Gothic
Church of St. Mary, of the secondary school (Lyzeum),
of a hospital, of a poorhouse, of the bathhouse, of the
town wall or the extension of the marketplace attest
to a continuous development of the town in the 16th
century which was in direct relation with the mining
activity of the region. The financial situation of the
town, which had been very bad at the beginning of
the 17th century, deteriorated due to the catastrophic
economic impact of the Thirty Years’ War, the effects
of plagues and two devastating town fires.
Jáchymov (1-CZ): Until the end of the 15th century, the surroundings of today’s Jáchymov were an
almost uninhabited area. In 1516, after a few metres
of digging, a rich source of silver ore was found in the
Fundgrübner adit by miners hired by Stephan Count
Schlick, owner of the Ostrov demesne. Within a short
time, the news of this discovery lured thousands of
people to Jáchymov, in particular miners and prospectors from the mining towns spread across the
Saxon side of the Ore Mountains – from Schneeberg,
Annaberg and Freiberg, but also from Zwickau, Chemnitz, Dresden and from further afield (Thuringia, Harz,
Slovakia, Tyrol, etc.). Mining fraternities were joined
by further important and rich noble families and even
banking houses in Nuremberg (the Welser, Hochstetter, Zeileisen families, etc.), Augsburg (the Fugger
family) or Basel held their stakes in mining. By 1519
alone, 400 houses have been built. The population
of the town rose sharply to around 18,000 in 1534,
when the town was home to about 1,200 houses. Já-

chymov became the second most populous town in
the lands of the Bohemian Crown right after Prague,
a royal seat, and one of the most populous towns in
Central Europe as a whole. In 1520, the miners’ settlement was promoted to a free mining town by Louis
II of Hungary and named the Valley of St. Joachim
or Sankt Joachimsthal. In the same year, the Schlick
family obtained the right to mint silver coins in Jáchymov. In addition to small groschen, big coins containing almost 1 troy ounce of silver have been minted
here; they became to be known under the designation of thalers derived from the abbreviated name of
the town (Joachmisthaler – Thaler). Coin minting has
been run by the Schlick family on their own account
until 1528, when the mint became the property of the
King of Bohemia. Until 1528 alone, 2.2 million thalers
have been minted there. Between 1533 and 1536,
a new Royal Mint was built. Mainly through Leipzig
markets, the Jáchymov thalers spread beyond the
borders of the Bohemian state and significantly influenced the development of the European monetary
systems for several centuries.
Initially, Jáchymov developed at an abnormal
speed. Between 1518 and 1520, the Jáchymov mining
office issued around 600 to 800 prospecting permits
annually. In 1524, already 613 pits and adits have been
in service. A substantial portion of silver production
was reached in the first decades of extraction, by the
mid-16th century. The wealth of Jáchymov found its re-
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Fig. 559
Historic view of the
Marienberg mining
town (Merian 1650)

Fig. 560 Jáchymov’s population growth and fall in the 16th century
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flection also in the construction of many valuable Late
Gothic and Renaissance religious and profane buildings that are still part of the Urban Heritage Zone of
Jáchymov. In particular, they include the St. Joachim
church, the All Saints hospital church, the Royal Mint,
the town hall and many valuable town houses.
The protracted dispute between the Protestant
Schlick family and the Catholic King Ferdinand I. culminated in 1545 when the King withdrew the right
of mining in Jáchymov and other places in the Ore
Mountains from the Schlick family, and the town of
Jáchymov and the local mines passed under royal administration. In 1546 Jáchymov became a royal mining town. After the Schmalkaldic Wars, in which the
Schlicks supported the anti-Catholic coalition, in 1547
the Schlicks lost the mines in Jáchymov and the revenues from local mining altogether. In 1548, Ferdinand
I. issued a new mining code for Jáchymov which replaced the Schlick codes from 1518 and 1542, reflecting the already changed ownership situation. However, at that time the revenues from mining and the
wealth of the town began to decline. Between 1575
and 1594, on average only 424 kg of silver per year
were extracted and in 1600 the population of the town
fell to only 3,000 inhabitants. The fate of the town was
heavily affected by the Thirty Years’ War, during which
Jáchymov was repeatedly exposed to passage and
stays of the troops. The strict Counter-Reformation
had also a negative impact on the development of
the town, which led to a widespread migration of the
Protestant population to Saxony.

orthogonal system of mutually perpendicular streets.
Right at the outset, a total of 199 building plots have
been surveyed. The first settlers of the town included
miners from Annaberg, Schneeberg and other Saxon
mine districts, as well as from a number of mining settlements in the immediate vicinity.
In 1534, the prince elector granted Horní Blatná its
own mining code and later he awarded a number of
other privileges to the town, including the permission
to build a town hospital, a school and a church, which
was completed in 1542. In 1546, Horní Blatná became
part of the Kingdom of Bohemia and, in 1548, it was
elevated to a royal mining town by King Ferdinand I.
Mid-16th century was a period of the greatest boom
of both the town and of mining. In the late sixties of
the 16th century, the town probably had as many as
2,000 inhabitants, of which several hundred men
earned their living as miners. Maximum production of
tin was achieved in 1565, when 85 t of tin were produced. However, already in the late 16th century, because of the exhaustion of the mineral deposits and
of economic reasons, tin mining began to decline and
the overall decline was topped off by the Thirty Years’
War. However, even during the war the mining did not
stop completely and the mining of cobalt ore that was
used to produce smalt (a cobalt blue dye) also started
to gain in importance.

Fig. 561
All Saints hospital
church in Jáchymov (built 1516)
on a drawing from
1593

Horní Blatná (2-CZ): The town of Horní Blatná
was founded in 1534 by Saxon prince elector Johann
Friedrich as a centre of tin, but also iron, silver and
cobalt ores mining. The foundation of the town was
prompted by the rich deposits of cassiterite found
on Blatenský vrch (hill) in 1531-1532. The area where
the town was founded, then temporarily belonged
to Saxon Schwarzenberg demesne. At the behest of
the prince elector and in context with the Saxon Renaissance mining towns Joachim Spanseil, a Saxon
mining officer, surveyed a site in a marshy location
to build a new town with a large central, almost rectangular square sized 110 x 96 m and, on its sides, an
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Fig. 562 Cadastral map of Horní Blatná (1842) reflecting the Renaissance urban layout of the town with an orthogonal system of
mutually perpendicular streets which is preserved until today

Krupka (4-CZ): After the Hussite wars (1419-1434)
the second half of the 15th century was a time of prosperity for Krupka; tin mining has risen significantly. In
1454, the Hospital Church of the Holy Spirit has been
mentioned for the first time and the monastery of
Conventual Franciscans was completed in 1474. In
1479-1488, the older Church of the Assumption of the
Virgin Mary was rebuilt. In 1477 Timo V. of Kolditz confirmed and extended town privileges to Krupka and
achieved their confirmation by King Vladislav II. Jag-

of Krupka to Adam Sternberg, the supreme burgrave.
Although in 1619 Krupka bought itself out again, after
the Battle of the White Mountain (1620) hard times
have set in for a longer period of time. On the one
hand, Krupka fought against the Sternbergs’ effort to
bring it back into servitude (the town won its case only
in 1691), on the other hand, it suffered from the consequences of the Thirty Years’ War such as the passage
of troops, plundering and epidemics. From 1625 until
the end of the Thirty Years’ War, the Krupka chronicle
did not record any production of tin.
Fig. 563
Krupka’s coat of
arms
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ello who conferred to Krupka a coat of arms in 1478.
Already from 1464, a fraction of the mining code for
Krupka by Jan of Kolditz is known; between 1477 and
1487, two more mining codes were issued by Timo
of Kolditz and Ernst of Schönburg. Between 1514
and 1518, a common mining code was introduced
for Altenberg, Geising, Komáří hůrka hill and other
tin mines in the Czech-Saxon borderlands, which
focused primarily on Krupka. For the development
of mining in the late 15th and early 16th centuries, the
driving of several major adits was important. The Dürrholz adit mentioned already in 1487 was one of the
most important. In 1502, Timo V. of Kolditz confirmed
the town and mining right to Krupka and proclaimed
Krupka citizens to be free miners. In 1504, the Kolditz
family sold Krupka for good and the ownership of the
demesne often changed. On mining in the first half of
the 16th century, only a few records exist but there is
no doubt that mining was in decline. On 25 June 1584,
Krupka bought itself out of serfdom and became a
royal mining town. In the late 16th century, the rising
price of tin allowed a certain recovery of mining, which
lasted until 1623. In addition to tin, smaller quantities
of silver and copper have been produced. In 1615,
King Matthias bestowed the town and the demesne
Table 4 List of mining town foundations in the Ore Mountains

Saxon mining towns

Bohemian mining towns (German name)

Year

Name

Year

Name

1168

Freiberg

ca. 1200

Hrob (Klostergrab)

1210

Dippoldiswalde

ca. 1250

Krajková (Gossengrün)

1234

Frauenstein

before 1273

Jindřichovice (Heinrichsgrün)

1280

Schwarzenberg

before 1300

Kraslice (Graßlitz)

1320

Wolkenstein

before 1330

Krupka (Graupen)

1340

Lauenstein

before 1335

Přísečnice (Preßnitz)

1370

Schlettau

before 1340

Nejdek (Neudek)

1372

Lößnitz

1516

Jáchymov (St. Joachimsthal)

1388

Siebenlehn

1517/28

Hora Svaté Kateřiny (St. Katharinaberg)

1400

Elterlein

ca. 1520

Měděnec (Kupferberg)

1407

Thum

1523

Oloví (Bleistadt)

1445

Neustädtel

1527

Loučná (Böhmisch Wiesenthal)

1451

Altenberg

1529

Abertamy (Abertham)

1456

Geyer

before 1532

Vejprty (Weipert)

1475

Zwönitz

1532

Pernink (Bärringen)

1477

Ehrenfriedersdorf

1533

Boží Dar (Gottesgab)
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Saxon mining towns

Bohemian mining towns (German name)

Year

Name

Year

Name

1479

Schneeberg

1534

Horní Blatná (Bergstadt Platten)

1491

Kirchberg

1538

Přebuz (Frühbuß)

1496

Annaberg

1544

Mikulov (Niklasberg)

1501

Bärenstein

before 1547

Výsluní (Sonnenberg)

1501

Buchholz

before 1549

Místo (Platz)

1506

Glashütte

1515

Geising

1518

Jöhstadt

1521

Marienberg

1521

Hohenstein

1522

Lengefeld

1522

Scheibenberg

1527

Oberwiesenthal

1532

Eibenstock

1548

Berggießhübel

1626

Aue

1631

Klingenthal

1654

Johanngeorgenstadt

The development of a state-controlled
mining organisation in the Ore Mountains
With the discovery of rich silver deposits in the upper parts of the Erzgebirge since the late 15th century and the foundation of mining towns in this
area by the territorial rulers (dukes of Saxony, Bohemian kings or noble families) it became necessary for them as the owners of the mineral royalty
to strengthen their control of the growing mining
activities in their territory. For this purpose, they
issued special mining laws which combined the
old medieval mining law with new administrative
regulations. Depending on at the time valid mining ordinances and laws between the 12th and
mid-16th century the administrative structures of
a state-controlled mining system developed in the
Saxon Ore Mountains (Direktionsprinzip). It became
the archetype of most of the mining regions in continental Europe during the time of absolutism until
its replacement by the modern liberal inspection
system of mining of the beginning industrialization in the mid-19th century. The system was char-
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acterized by the attempt of the territorial rulers to
get control over the economic important mining
activities (especially for silver, tin, copper and cobalt) in their territories with the establishment of a
state bureaucracy which developed in Saxony into
a hierarchic organized Bergstaat (mining state)
comprising all mining related activities of mining,
smelting and minting as well as all social groups
engaged in this activities from the top (mining officers) to the bottom (miners’ associations).
All mining activities were economically and
technologically controlled by the state, the smelting operations were centralised and an educational system was established. Expensive technological innovations and improvements such as in
the field of water management were financed by
the state. Moreover, the state-controlled mining
organisation strongly influenced the development
of Early Modern monetary systems. The state-controlled mining organisation hat far reaching influences on administrative, managerial, educational
and social aspects:

With the discovery of the rich silver deposits in the upper parts of the Saxon Ore Mountains in the late 15th
and early 16th century it became necessary for the
territory rulers of the Wettin dynasty to control this
development by legal regulations for mining and the
new founded mining towns. The Freiberg mining law
of 1346 was focused on the special situation in the
Freiberg mining area and the mining town of Freiberg.
Therefore new legal regulations were issued for the tin
and silver mining areas in the upper parts of the Saxon
Ore Mountains which all based on the basis regulations of the Freiberg mining law: the Altenberg mining
ordinance of 1448, the Schneeberg mining ordinance
of 1477, the Glashütte mining ordinance of 1490, the
Annaberg mining ordinances of 1493, 1499, 1503,
1507 and 1509, the Marienberg mining ordinance
of 1521 and the 1534 mining ordinance for Platten/
Horní Blatná (until 1546 part of the Saxon Electorate).
In Saxony the Annaberg mining ordinance of 1509
was applied in 1511 also for the Freiberg mining district and was further developed into the Saxon mining
ordinance of 1589 which from now on was valid for all
silver mining districts in the electorate of Saxony. Special regulations were issued at the same time for tin
and iron mining as well as for smelting and hammer
works. With minor changes the mining ordinance and
regulations of 1589 were valid until the middle of the
19th century.

Thimo von Colditz and Ernst von Schönburg issued two more sets of mining ordinance and a
joint mining ordinance was issued between 1514
and 1518 for Krupka, Altenberg, Geising and other
tin mines. After the discovery of the rich silver deposits in Jáchymov/Joachimsthal in 1516 in the
Bohemian Ore Mountains the Annaberg mining
ordinance of 1509 was transcribed practically literally into the 1518 Schlick mining ordinance of
Jáchymov/Joachimsthal. Fundamentally revised
and augmented by the Schlicks in 1542 this ordinance, under changed manorial circumstances,
was promulgated in an amended version by King
Ferdinand I in 1548. This mining ordinance then
served as the basis for all silver ore mining districts
in the Bohemian part of the Ore Mountains, as well
as the majority of the other silver ore mining districts throughout the Kingdom of Bohemia.
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Mining organisation – the legal dimension

Fig. 565
Front page of the
Jáchymov mining
ordinance (1518)

The most important steps of this long term
development were the mining laws of Freiberg
(recorded 1307 and 1346), Annaberg (1509) and
Jáchymov (1518/1542/1548). Of special importance were the Annaberg and the Jáchymov mining ordinances which directly influenced the regulations of other European mining laws (e.g. Austria
1517, Venice 1517, Württemberg 1517, Harz Mountains 1524/1555, Bayreuth 1539 and Prussia 1542).

Mining organisation – the administrative dimension
Fig. 564 Annaberg mining order (1520)

In the Bohemian Ore Mountains the legal development of mining was at beginning controlled
by the local or regional territorial rulers. In 1464,
Johann von Colditz granted Krupka with the first
mining ordinance enacted in the eastern part of
the Bohemian Ore Mountains. In 1477 and 1487,

The enactment of mining ordinances and laws in the
Ore Mountains since the 14th century served as a basis for the formation of an economically astute and
technically trained state administrative apparatus for
the purpose of securing crucial sources of income for
the developing State of Saxony and for the Habsburg
monarchy and its kingdom of Bohemia.
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Saxony
A first Bergamt (mining office) with a Bergmeister
(mining officer) is documented at the Saxon mining town Freiberg in 1241. At that time the Freiberg
mining office was also responsible for the silver
mines at Dippoldiswalde. With the development
of mining in other regions of the Saxon Ore Mountains since the late 15th century separate mining
offices were established in Altenberg (1466/1502),
Berggießhübel (1466) and Glashütte (1525) in the
eastern part as well as in Schneeberg (1472, 6-DE),
Annaberg (1497, 8-DE), Marienberg (1519, 11-DE),
Eibenstock (1527), Boží Dar (1534), Schwarzenberg
(1537) and Johanngeorgenstadt (1662) in the western part. Each mining office was responsible for a
regional mining district whose number and layout
changed several times until the mid-19th century.
Fig. 566
Head mining office
(Oberbergamt)
Freiberg

Fig. 567
Gothic entrance
hall of the head
mining office at
Freiberg
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The Saxon supervising mining authority (Berggemach) as a part of the government was located
in the state capital of Dresden. The development of an intermediate mining authority began
in 1545 at Freiberg with the establishment of a
Bergvogt (mining revee) and a Bergamtsverwalters (mining office administrator), followed in
1547 by a Oberberghauptmann des gebirgischen
Kreises (chief mining officer of the mountain
district) and in 1554 by a Oberbergmeister (chief
mining master) to whom all Bergmeister of the
regional mining districts were subordinated. With
the appointment of a Berghauptmann (mining
officer) in 1588, to whom the chief mining master and the mining office administrator were appointed, the structure of the Freiberg intermediate mining authority – now called Oberbergamt
(chief mining office) – was established. Since 1670
the Oberberghauptmann functioned as the head
of the chief mining office at Freiberg.
The state-controlled mining organisation affected also the smelting works or so called Bergfabriken (smeltery and colony) owned or controlled by
the Saxon Elector. Since the 16th century the Saxon
state also invested into the profitable smelting and
smalte works of the Ore Mountains, buying shares
of these factories, taking them over into his ownership or building new smelting works. Since the 17th
century the economic important silver smelting
works were centralized near Freiberg. Examples
of this development are the Grünthal Silver-Copper Liquation Works (14-DE), the Schindlers Werk
Smalt Works (7-DE) and the smelteries Muldenhütten and Halsbrücke (4-DE). With the concentration
of the Saxon smelting works into the ownership of
the Saxon Elector during the 16th and 17th century a
more effective administration became necessary.
A head office for smelting works was founded for
all Saxon the smelting works in Freiberg in the early 17th century (4-DE).
Bohemia
On the Bohemian side of the Ore Mountains principally the noble families were engaged in mining. The
most active in this regard in the westerly part of the
Ore Mountains was the House of Schlick, while to the
east it was the House of Lobkowicz. Under the Bohemian reign of the Jagiellonians, the Schlicks even
succeeded in acquiring the license to coin precious
metals – a right that has previously been reserved
exclusively to kings. However this situation changed
when the Habsburgs assumed the reign over Bohemia in 1526. Initiated by King Ferdinand I (1503-1564),
efforts were undertaken to centralise the mining enterprises. This objective was advanced greatly following the defeat of the Uprising of the Estates in 1547,

Mining organisation –
the monetary system
The state-controlled mining organisation also
strongly influenced the development of European
and international minting and with this the international monetary system. An important part of the
state controlled mining system was the minting of
silver coins. All silver smelted in the Ore Mountains
had to be sold to the state. For the Wettins, and for
the autonomous rulers in Saxony and Bohemia too,
mining revenue in the 15th and 16th centuries formed
the backbone of their economic and political power.
The silver acquired in the Ore Mountains was coined
by the mints of Freiberg (1244, 4-DE), Annaberg (1498,
8-DE), Buchholz (1505), Schneeberg (1483, 6-DE), Jáchymov/Joachimsthal (1520, 1-CZ) and, subsequently on the Saxon side, in Dresden (1556). The prestigious buildings erected on the basis of mining income
from the Ore Mountains were not just restricted to
the mining towns; for example in Saxony there are
the Albrechtsburg in Meissen built from 1471 and the
Augustusburg Hunting Lodge from 1568.
Most of the Saxon Brakteaten or Pfennige (silver
coins of 1 gram silver, minted between 1170 and
1300) were minted in Freiberg. In 1338/39 they were
followed by the so called Meißnische Groschen (12
Pfennige or 24 Heller). In Freiberg back in 1338, the
Meissen silver groschen was minted as the successor to the bracteate coin, which, together with the
Prague groschen (1300), formed the basis for the
Central European coinage system for more than

200 years. The Alnpeck house on the Obermarkt
(upper market) in Freiberg (4-DE) bears witness to
this influence. In 1498 in Annaberg the so called
Schreckenberger was minted with an equivalent of
3 Groschen or a seventh part of the Rhenish Goldgulden (3,5 gram gold) which developed beside the
Prague Groschen to the most important monetary
unit in central Europe at this time. In 1500 in Saxony
the Guldengroschen (silver equivalent of the Rhenish Goldgulden) was introduced which developed
1571 into the Taler respectively the Reichstaler
(29.23 gram silver, divided into 24 Groschen). The
Reichstaler was in use until 1871/73 when the Goldmark (gold currency, equivalent of 3 Reichstaler)
was introduced in the German Empire. In 1556 all
regional mints were closed and a new central mint
in Dresden established. In 1886 the Saxon mint was
transferred from Dresden to Muldenhütten (4-DE)
near Freiberg where it existed until 1953.
The most outstanding era of the Ore Mountains
system of coinage commenced with the minting
of heavy silver coins in the Royal Mint in Jáchymov
(1-CZ) in 1520, called ‘Joachimsthaler’. Minted in
great quantities this silver coin was circulated far
beyond the boundaries of the Bohemian kingdom
throughout Europe, where it was known as the Thaler and became the European base currency until
its replacement by the gold standard in the late 19th
century. Via Spain and Mexico this silver coin found
its way in the early 18th century to the United States
where its name Thaler was changed into Dollar.
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when the State assumed control of most of the mines
belonging to the House of Schlick, and then again at
the end of the 16th century, when once more many
mines of the House of Lobkowicz were taken by the
State. From the middle of the 16th century onwards,
centralisation of mining activity in the Bohemian Ore
Mountains could also be observed in the processing
of silver ore, which became concentrated at the royal
smeltery in Jáchymov/Joachimsthal. As a consequence of the Schmalkaldic War (1546/1547), several
Bohemian mining towns were elevated to free sovereign mining towns (Jáchymov, Horní Blatná, Boží Dar
among others), the ranks of which were expanded at
the end of the 16th century and the start of the 17th by
yet more towns, originally assigned as fiefs to the Lobkowiczs (Vejprty, Výsluní, Hora Svatého Šebestiána,
Hora Svaté Kateřiny). In a situation very similar to
that in the Saxon Ore Mountains, with respect to mining enterprises in these districts, what fundamentally
mattered were the official decrees of the state administration as issued by the royal administrative mining
offices, subordinate as they were to the chief mining
office in Jáchymov (1-CZ). The majority of the aforementioned Bohemian towns retained their status as a
free royal mining town until 1918.

Fig. 568
The Royal Mint
in Jáchymov on
a postcard from
1916 and the first
silver thalers which
were minted here
under the House of
Schlick

Nomination Dossier – Chapter 2

219

Mining organisation – financing and the
development of a pre-capitalistic system
Despite of the development of a state-controlled
mining system mining in the Ore Mountains was
for hundreds of years a private enterprise within a
feudal system. The medieval Bergfreiheit (freedom
of mining) guaranteed the discoverer of a silver deposit the right to mine its ore on its own risk. He
only had the duty to deliver a part (called Zehnten,
10 percent) of the silver to the owner of the Bergregal (mining sovereignty) and to sell the rest of the
silver to a smelting hut which had to sell all silver
to the mint of the sovereign. In medieval times
therefore small groups of independent miners
(Eigenlehner) mined the ore of their by mining law
granted and regulated minefields (14x14 m) and
smelted it in small private smelting huts owned by
themselves or by other private owners. The right to
mine tin, copper, cobalt or iron was bound to the
owner of the land (landlord). Because copper and
cobalt in the Ore Mountains was part of the silver
ore deposits their mining was also controlled by
the sovereign.
With the increasing mining activities the minefields
were extended along the ore vein to both sides of the
Fundgrube (feud shaft) by larger mining areas, now
called Maße (measurements, 14x56 m). They were
numbered as untere Maß (lower measurement) or
obere Maß (upper measurement) depending on the
orientation from the feud shaft towards the direction
of the valley (lower) to which the mine was drained or
the opposite hill side (upper). The necessary ventilation shafts were not always positioned in the middle
of the mining areas. The old Feud shaft developed in
most cases into the main shaft of the mine with all
the necessary installations for hoisting, administration, forge, sorting house, water pumping etc. In contrast the minefields of block deposits were shaped as
square fields with 56 meter edge length. This kind of
minefield was charateristic for surface and deep mining of tin ore in the Ore Mountains.

Fig. 569 Map of the Jáchymov mining district from the 1590s showing a regular distance
between individual silver shafts which corresponds with the stipulations of the Jáchymov
mining ordinance, and the current appearance of the mining landscape
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This development led to larger mining operations of larger groups of miners (Gewerken) who
shared the ownership of the mine. After 1470,
significant advances were made especially in
extraction technology and mine drainage, while
the miners’ actual work performed at the rock
face had scarcely changed compared to preceding centuries. Since even individual entrepreneurs were unable to alone meet the costs for
the establishment and running of deeper-lying
ore mines, incorporated companies were founded, the interests in which were divided into Kuxe
(mining shares). Similar to modern day shares,
these Kuxe could be freely traded on the market.
The holders acquired claims to the profits of the
mine, but were likewise required to make a contribution to the upkeep and running of the mine
if it made a loss. The increasing financial cost and
technological effort required to operate mines
gradually led to the situation where mines, once
operated by miners as independent small-scale
entrepreneurs, so called Eigenlehner (working
mine owner), were taken over or displaced by
incorporated companies. The once independent Eigenlehner were therefore transformed into
wage-dependent mining workers in the service of
capital-rich mine owners. The exploitation of new
ore deposits in the upper Ore Mountains ensured
the introduction of new mining technologies,
which enabled the extraction and exploitation
of deeper-lying ore reserves, but which also necessitated higher investments, in turn leading to
wide-ranging changes in the economic and social
structure of the mining region. It was now the case
that large amounts of money, in particular, were
required to ensure a profitable mining operation
and these sums were supplied by entrepreneurs
and financiers from the region as well as increasingly from the more distant major trading centres. The entrepreneurs and financiers involved in
mining activity in Saxony and Bohemia during the
15th and 16th centuries now appeared in the form
of wealthy merchants from Zwickau and Leipzig.
Prominent Dutch merchants and the large trading houses of the imperial cities of Nuremberg
and Augsburg (e.g. the Fuggers, the Welsers) too
became involved in the mining and metallurgical
activities in the Ore Mountains. Within the mining
operation carried on in the Ore Mountains, this
developed into an early capitalist economic system with corresponding social implications.
The Saxon Prince-Electors and dukes as well
as their subordinated noble families also maintained a direct interest in silver mining, whereas
it was principally the noble families that engaged
in mining on the Bohemian side. The sovereigns
not only tried to control mining by law and their

it often took many decades or even more than
100 years before they were completed. The construction of these adits was mainly ordered by
the territorial ruler who paid for it in advance or
ordered other institutions (e.g municipalities,
churches, companies) to pay for it. The payback
has to be made by a fee of every mine which was
connected to the adit. The oldest drainage adit
of this kind is the Alte Tiefe Fürstenstolln (est.
1384) in the Freiberg Mining Landscape (4-DE).
Further witnesses of this state support of mining could be found in the mining landscapes of
Altenberg-Zinnwald (2-DE), Schneeberg (6-DE),
Annaberg-Frohnau (8-DE) or in the Uranium
Mining Landscape (17-DE) and Jáchymov Mining Landscape (1-CZ). The construction of such
main drainage adits culminated in the mid-19th
century with the drift of the Rothschönberg adit
(4-DE) which after its completion in 1877 was the
longest adit in the world.
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administration but also invested themselves –
like their subordinated nobel families – into mining. The Saxon Electors as well as the Bohemian
kings or later the state itself were also shareholders or owners of mines because the mining law
adjudged them not only ten percent of the profit
of each mine but also a fixed number of shares
of all new opened mines. To secure their income
from silver mining the Margraves of Meißen, the
Electors and Kings of Saxony therefore financed
the expensive construction of drainage adits in
their main mining districts from the 14th to the
19th centuries to support mining in the private
owned mines which had to pay a fee for this service. Of special importance are the main drainage adits, the so-called Erbstolln (hereditary
adits) with a length exceeding sometimes 10 km.
They started to be driven in the 14th/15th centuries when the coalescence of small independent
mines into larger mining complexes began and

Fig. 570
Mouth of the early
16th-century
St. Daniel drainage
adit in Jáchymov
on a map from the
mid-18th century

The state as a shareholder and owner of mines and smelteries in the Ore Mountains
The Saxon Electors as well as the Bohemian kings or later the state itself were also shareholders or
owners of mines because the mining law adjudged them not only ten percent of the profit of each mine
but also a fixed number of shares of all new opened mines. In order to foster silver mining, the treasury
of the Habsburg state became a sole owner of most silver mines in the Bohemian Ore Mountains in
the second half of the 18th century, especially those located in Jáchymov (1-CZ). In Saxony most of the
mines remained private but in special cases the Saxon Elector bought economic successful mines like
the Churprinz Friedrich August Erbstolln (mine) at Großschirma (4-DE) in the northern Freiberg mining
district in 1707, modernized them and even used them later as teaching mine for the students of the
Mining Academy Freiberg. Because of the ongoing crisis of silver mining in the Ore Mountains the Saxon
state bought in 1886 the most important mines (Himmelfahrt, Himmelsfürst, Beschert Glück, Junge
Hohe Birke and Vereinigt Feld) in the Freiberg Mining Landscape (4-DE) first in order to modernize them
and finally to close them down in a controlled process between 1903 and 1913. Even after the change
from the state-controlled to the state-inspected mining system (Saxony 1851/1868, Bohemia 1854) the
state influence on mining by state ownership of smelting works (in Saxony until 1991) and of ore mines
(in Saxony from 1886 to 1913 and again from 1937 to 1991, in Bohemia from 1945 to 1991) played a
major role in the development of mining in the Ore Mountains.
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With the introduction of the state-controlled system of mining since the 16th century, the financial
state involvement in mining and smelting increased
strongly. Especially the growing need of water power
for the draining of the deep mines under the level of
the existing drainage adits by the new technologies
for water pumping, for ore processing and for the
smelting factories led to large state investments into
complex water management systems and technology as well as into mining infrastructure. In 1558 the
Saxon Elector ordered the construction of the first
water reservoirs and ditches of the Freiberg mining
water management system which developed over
the centuries step by step until 1882 into the largest
and most complex system of water reservoirs, ditches and tunnels in the Ore Mountains stretching over
a distance from more than 70 km from the border
to Bohemia in the upper southern parts of the Ore
Mountains into the valley of the Triebisch river in the
northern low lands near the village of Rothschönberg
(4-DE). This system is still in function under the name
Aktive Revierwasserlaufanstalt Freiberg RWA (active
district water management Freiberg) as a part of
the state owned Landestalsperrenverwaltung (state
hydro dam administration) of Saxony. Examples of
smaller water management systems for mines and
processing sites are the Aschergraben (est. 1452/58)
in the Altenberg-Zinnwald Mining Landscape
(2-DE), the Filzteich (est. 1483/85), the Knappschaftsteich (est. 1684) ponds in the Schneeberg Mining Landscape (6-DE) or the Grüne Graben ditch
(est. 1555) in the Eibenstock Mining Landscape
(15-DE) as well as in the Bohemian part of the Ore
Mountains the Heinzen pond with its ditch (est.
1540) in the Jáchymov Mining Landscape (1-CZ) and
the Horní Blatná water ditch (est. 1540/44) in the
Abertamy-Boží Dar-Horní Blatná Mining Landscape
(2-CZ). Underground structures of this new built water
management system are water in- and outlets, waterwheel and water column machine chambers as well
as remaining parts of water wheels, water-column machines, water turbines and water pumps from the 16th
to the 19th century for example in several of the mining
landscapes of the Ore Mountains (e.g. 4-DE, 6-DE, 8-DE,
13-DE, 2-CZ).
The increased inflow of capital led to the intensification of prospecting and to the discovery of new richer
ore lodes. It was this capital injection, which enabled
the construction and productive use of new technologies and machines for conveying, water pumpage and
dressing ore, which facilitated the deeper mining of
the ore deposits even if the conditions were more difficult. After 1470, significant advances were made especially in extraction technology and mine drainage,
while the miners’ actual work performed at the rock
face had scarcely changed compared to preceding
centuries. Since even individual entrepreneurs were
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unable to alone meet the costs for the establishment
and running of deeper-lying ore mines, incorporated
companies were founded, the interests in which were
divided into Kuxe (mining shares). Similar to modern
day shares, these Kuxe could be freely traded on the
market. The holders acquired claims to the profits of
the mine, but were likewise required to make a contribution to the upkeep and running of the mine if it
made a loss. The increasing financial cost and technological effort required to operate mines gradually
led to the situation where mines, once operated by
miners as independent small-scale entrepreneurs, so
called Eigenlehner (working mine owner), were taken
over or displaced by incorporated companies. The
once independent Eigenlehner were therefore transformed into wage-dependent mining workers in the
service of capital-rich mine owners. Within the mining
operation carried on in the Ore Mountains, this developed into an early capitalist economic system with
corresponding social implications.

Mining organisation – the social dimension
The introduction of the state-controlled mining system in the Ore Mountains was also of great influence
on the social development of mining within the formation of miners’ associations and their traditions.
The miners themselves, organised in associations,
were a crucial part of this society and became subordinated organisations of the mining authority.
Founded by miners in medieval times mainly because of religious reasons the miners’ associations
developed into a more general social insurance
system for miners and their families and also into
an organisation for the representation of the special interests of its members. The oldest still existing miners’ association of the Ore Mountains is the
Berggrabebrüderschaft (miners’ burial association)
of Ehrenfriedersdorf (13-DE) first documented in
1338. At Freiberg (4-DE) the first miners’ association
is documented in 1426. Primarily founded in medieval times for the social safeguard of the miners
and their families in the case of diseases, accidents
and death the miners’ associations developed
since the late 15th century also into special interest
groups and fighting organizations for their special
rights against the mine owners and the state. As
guild like organizations the miners’ associations
developed their own rites and traditions. Habits
and customs such as the miners´ celebrations of
the last shift before the Christmas (Mettenschicht),
miners’ sermons, miners’ poetry, miners’ music, folk
song festivals or the traditional wooden handicraft
with motifs inspired by the miners’ world evolved
and give a comprehensive insight into the working
and living conditions of miners and their families.
Many of the miners’ cultural traditions have their
roots in the Lutheran religion which became wide-

spread among the miners in the Ore Mountains in
the early 16th century. Even the tradition of the miners’ parades with their groups of uniformed miners
and smelters is going back to the 16th century and is
closely connected to the administration of the Saxon mining state. With the Annaberger mining law of
1509 the integration of the miners and their associations into the developing state-controlled mining
organisation started in the Saxon Ore Mountains. To
get control over the associations the Saxon Elector
raised himself in 1546 into the position of the first
and most important member of the miner’s associations in his territory. From the late 16th and early 17th
century onwards the mining bureaucracy of the absolute ruler developed a special tradition – the miner’s parades – to get and maintain a strict control of
the work force and to induce a favourable climate
for an early-capitalistic system of financing. This
almost militaristic tradition is powerfully evoked by
the leaders and rank-and-file uniformed and costumed miners’ parades that originated in the Saxon
Ore Mountains in the 17th century and which are depicted in paintings, carvings and cast works, intangible heritage of the first order. This special form of
procession was organized to march past important
dignitaries assembled in the administrative centres
of the industry. Such tradition, emulated by other
German states and central European countries in
successive centuries (present-day Czech Republic,
Slovakia and Poland, for example), illustrate how
the model of a state-controlled mining system was
exported with great success.
The impact of mining on the society can also be
traced in the architecture of the towns. Numerous
mining motifs used in sculptures and paintings are
to be found in secular and residential buildings in
the mining towns of the Ore Mountains. The spectrum of the representations ranges from mallets
and gads to prestigious gateway portals featuring
scenes connected with mining and miners, to the
municipal coats of arms and the depictions painted
on the walls and ceilings of the town houses. Just
some of the outstanding examples are the mallet-

and-gad adorned keystone of the round-arched
gateway of the house at Kesselgasse 4 in Freiberg
(4-DE) dating from 1534, the 1539-built gateway to
the town hall in Marienberg (11-DE), the gable relief
with depictions of mining, similar to those of the Annaberg mining altar, found on the early Renaissance
gateway (1528/30) of the house at Obermarkt 17 in
Freiberg (4-DE), the ceiling paintings dating from
1630 to be found in the house of the mayor of Freiberg (4-DE), Jonas Schönlebe, at the Freiberg Obermarkt (upper market) with their depictions of a water wheel based on a motif of Agricola’s work “De re
metallica”, the Renaissance oriel window with mining symbols of the Royal Mint in Jáchymov (1536,
1-CZ). Similarly modelled and painted depictions of
mining are likewise preserved from the subsequent
mining periods in the Ore Mountains.
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Fig. 571
Contemporary
illustration of a
mining parade at
the Saturnusfest
festival at the
Plauenscher
Grund (valley) near
Dresden in 1719

Mining technology –
inventions and innovations
From the late 15th to the early 17th century, the
Ore Mountains became the world’s most advanced technological centre. New technologies
were invented or improved to overcome the
technical difficulties with draining the mines,
the sufficient ventilation of the mine workings,
the extraction of the ores in deeper lying areas
and the processing of the ores which were the
reasons of the temporary decline in most of
the European mining centres at the close of the
Middle Ages. In particular, the water hoisting
technologies invented in the Ore Mountains in
the 16th century became the worldwide leading
technologies until the 19th century when they
were successively replaced by the steam engine. For these systems artificial water reservoirs
(ponds), water ditches and water tunnels were
built, which shaped the landscape of the mining
areas and other parts of the Ore Mountains in a
significant way until today.
One of the early water pumping machines
which opened the way for later piston pumps
were the rag and chain pumps (Heinzenkunst)
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which were installed at the Christine mine in
Jáchymov as early as 1522. They were based on
an endless chain with balls of rags attached at
intervals which were pulled up through the pipe,
drawing the water up with it in a continual flow.
Another machine was the chain pump (Bulgenkunst) known already from the ancient times
but significantly improved in the Ore Mountains
by using large reverse water wheels with a diameter of more than 12 m. Such reverse wheels
which were also used for hoisting of material
started to be constructed in the Jáchymov mining district in the 1530s.
The inventions of the so called Kunst mit dem
krummen Zapfen (crank shaft), of the Ehrenfriedersdorfer Kunstgezeug (pumping system) and of
the Stangenkunst/Feldgestänge (flatrod system)
in Jáchymov made it possible to pump water
out of shafts using water power and to transfer
the mechanical energy of a water wheel over a
distance of up to several hundred meters to the
pumps in the mining shafts:
• the Kunst mit dem krummen Zapfen (crank
shaft) was invented by Heinrich Eschenbach
in Saxon tin mining around 1540. The rotary
motion of a waterwheel was transformed by
the crank shaft into a linear up and down motion which made it possible to drive a pump
for hauling water out of a shaft. This pumping system became the precursor of all later
developed water pumping systems in mining
worldwide.

a water wheel provided the solution to a fundamental problem experienced by every mining
district in the world – how to elevate water from
mines sunk to ever greater depths.

Fig. 573 Ehrenfriedersdorfer Kunstgezeug (Agricola: De re metallica, 1556)

In 1551 in Jáchymov (1-DE) the Feldgestänge
(wooden flat rod system) was used for the first
time to harness the motion generated by the water wheel and carry it over long distances overground or even underground to a water pumping system of a mine. They were widely used
from the 17th to the 19th centuries in ore mining and in salt works throughout Europe (e.g.
Gersdorf Mining Landscape, 4-DE, Schneeberg
1554, Horní Blatná 1563, Rammelsberg 1565,
Špania Dolina 1741 and Banská Štiavnica 1763
in Slovak Ore Mountains, Freiberg 1747).
Fig. 572
Kunst mit dem
krummen Zapfen
(water pump with
a crank shaft),
invented in the Ore
Mountains around
1540, detail of a
drawing (Agricola:
De re metallica,
1556)

• the Ehrenfriedersdorfer Kunstgezeug (mine
water pumping system), which was invented also around 1540 in Ehrenfriedersdorf
(13-DE) in the Saxon Ore Mountains, was a further development of the crank shaft system and
retained its great worldwide significance for water management in mining until around 1900. Its
combination of interconnected suction and propulsion pumps and their common propulsion
with the assistance of water power delivered via

224 Nomination Dossier – Chapter 2

Fig. 574 Schematic diagram of the wooden flat rod system (Wagenbreth)
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Fig. 575 Flatrod system installed in the Přísečnice mining district
near Jáchymov in the 18th century (a detail of a 1720 map)

Together with the older but now much improved
technology of the drainage adits such water management systems composed of an extensive network of aboveground water reservoirs and ditches,
underground water tunnels and numerous wheel
chambers characterised the mining landscapes all
over the Ore Mountains over a time span of more
than 300 years as documented by aboveground and
underground remains in several component parts of
the nominated property (e.g. Freiberg Mining Landscape (4-DE), Schneeberg Mining Landscape (6-DE),
Ehrenfriedersdorf Mining Landscape (13-DE), Jáchymov Mining Landscape (1-CZ), Abertamy - Boží Dar
- Horní Blatná Mining Landscape (2-CZ)).
During this period important technological inventions and innovations were also made in processing
and smelting of ores in the Ore Mountains, as a prerequisite to surmount great challenges imposed by
the diversity of ores mined in the region:
• Around 1507 Sigismund von Maltitz (dec. 1525)
developed wet stamp mills for the mines at Dippoldiswalde, which likewise employed waterpower, the invention of which led to him being
granted a patent by Duke George in 1511. The
wet stamp mills involved the crushing of the ore
under flowing water, which firstly led to the reduction of dust, but more importantly enabled the
disintegrated ores to be easily transported away.
This new technology spread quickly throughout
the Ore Mountains and, up into the 19th century,
it remained one of the most important dressing
technologies used in mining worldwide. The ore
washer IV at the Altenberg-Mining Landscape (6DE) with its wooden machinery provides an outstanding example of the invention, and use of this
technology. This new technology spread quickly
throughout the Ore Mountains as evidenced by
the Siebenschlehener stamp mill in the Schneeberg Mining Landscape (6-DE) and, up into the 19th
century, it remained one of the most important
dressing technologies used in mining worldwide.

Fig. 576 Wet stamp mill at ore washer IV, Altenberg

Fig. 577 Example tangible evidence Pochwerk Schneeberg und Wäsche IV

Fig. 578 Wet stamp mill (Agricola: De re metallica, 1556)
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• Around 1540 Christoph Schürer re-discovered
in the Bohemian Ore Mountains a cobalt oxide, which, as blue pigment, established the
basis for the globally significant production
of cobalt blue in the smalt works of the Ore
Mountains. In particular, the Schneeberg Mining Landscape (6-DE) developed into the most
Fig. 579
Saigerherd
(liquating furnace)
(Agricola: De re
metallica, 1556)

important producer of cobalt in the world
and has an exemplary intact original mining
equipment related to cobalt ore extraction.
Until the 18th century, the Saxon cobalt smalt
works were the world’s leading centre for the
production of cobalt blue dyes. The Schindler’s Werk Smalt Works (7-DE, founded 1649)
is an outstanding example of the worldwide
leading role of the Ore Mountains for the processing of cobalt ores.

Fig. 580 Illustration of a smalt worker from the 19th century
Fig. 581
Historical view of
the blue dye works
Niederpfannenstiel
in the Saxon Ore
Mountains (around
1850).

• Moreover, the nominated property bears witness to the adoption and improvement of new
technologies invented at other mining areas.
The Grünthal Silver-Copper Liquation Works
(14-DE) bearstestimony to the liquation pro-
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cess (Saigerprozess) for separating silver and
copper. The processes identified through empirical findings gained international standing
after having been described in detail in Georg
Agricola’s work “De re metallica” (1556).
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Fig. 582
Grünthal SilverCopper Liquation
Works (lithographic print, around
1840)

Beside these inventions important interregional and international innovations (further developments) were made in mining and metallurgical technologies in the Ore Mountains which are
strongly associated with the Ore Mountains mining
region:
• In the beginning of the 16th century special
mining carts called “German mining carts”
(Leithund) started to be used for the first time
in the Ore Mountains. They consisted of a (ironbound) wooden box with about 150 litres of
content and had different sized wheels running
on wooden planks. The track nail led the hunt
in the gap between the two planks. The use of
these mining carts is reflected in the name of
one of the oldest Jáchymov adits, the still existing Leithund adit.

Fig. 584
Functional diagram of the bell
tower of the Churprinz Friedrich
August Erbstolln mine at
Großschirma (Wagenbreth)

Fig. 583 German mining cart on the drawing in Agricola’s
“De re metallica” (1556)

• In 1536, tinplate manufacturing formerly based
in Upper Franconia, was transferred to the Ore
Mountains, which, in the 17th century, achieved
what practically was a monopoly position in Europe with the production based at the ironworks
and tin mining in the Schwarzenberg area.

Nomination Dossier – Chapter 2

227

• Georgius Agricola (1494-1555) produced a model of the Kunstgezeug (mine water pumping system) having two parallel pumps and illustrated
another small, yet important technical safety
addition with a Kunstglöckchen (pump bell)
affixed overground above the apparatus. Its repeated ringing indicating that the pumping engine was operating correctly or, if it went silent,
the danger that the mines could become inundated (e.g. bell tower of the Churprinz Friedrich
August Erbstolln mine at Großschirma, 4-DE).
• Between 1566 and 1585 the metallurgists Lazarus Ercker (1528/30-1594) and Barthel Köhler
made significant developments to the hohen
Ofen (blast furnace), thereby advancing the
complicated process of smelting sulphidic silver
ores already described by Georgius Agricola.
Fig. 585
Front page of
Lazarus Ercker:
Aula Subterranea
Domina Dominantium Subdita
Subditorum (1673)
with a drawing of
his blast furnace

Fig. 586 Hanging compass with cardan mounting

• In 1633 the mine surveyor Balthasar Rößler
(1605-1673) invented the hanging compass with
cardan mounting and revolutionised with this
the method of mine surveying and mapping until the introduction of the theodolite into mine
surveying in the 19th century (e.g. the surveying
marks in the Freiberg mines, 4-DE). His book
Speculum metallurgiae politissimum (Hell-polierter Berg-Bau-Spiegel), published in 1700 by
Rößler’s grandson Johann Christoph Goldberg,
was an important textbook about mining.
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Fig. 587 Front page of Balthasar Rößler: Speculum metallurgiae
politissimum (1700)

Table 5 Overview of mining technologies used in the Ore Mountains between 1450 and 1650

Technologies/Invented or further developed in the Ore Mountains

First documented

Notes

16th century
late 16th century
1641/43
1633

until 20th century
until 20th century
until 19th century
until 19th century

16th century
late 15th century
late 15th century

until mid-19th century
until around 1900
until around 1900

around 1540
1551
16th century

until late 19th century
until 19th century
until today

1507
1537
around 1550
1555
1566/1585
late 15th century
1568

used until 20th century
until mid-19th century
until mid-19th century
until mid-19th century

Depletion and exploitation
Block cave mining
Overhead stoping
Hand drilling and gun powder use
Hanging compass with cardan mounting
Hauling and hoisting
German mine cart
Horse gin
Water hoisting wheel

Ehrenfriedersdorfer pumping engine
Wooden flat rod system
Large water management systems
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Water management and infrastructure

Processing and smelting
Wet stamp process
Liquation process
Cobalt oxid (dye)
Raw smelting process
Hohe Ofen (blast furnace)
Hammer mills
Cobalt blue dye production

Know-how transfer – scientific
achievements
The scientific study of mining and mineralogy was
born and experienced its initial flourish in the mining
towns of the Ore Mountains with scholars and writers
such as the humanist, physician, mathematician, and
Mayor of Freiberg, Ulrich Rülein von Calw (1465-1523),
the priest and lutherian reformer Johannes Mathesius
(1504-1565), the Saxon and Bohemian mint master
Lazarus Ercker (c. 1528-1594) and, first and foremost,
the humanist and Renaissance scholar Georgius Agricola (1494-1555), who was the town physician at
Jáchymov in the Bohemian Ore Mountains from 1527
to 1530 and subsequently physician, mining entrepreneur, politician and mayor at Chemnitz (northern
edge of the Ore Mountains) in Saxony.

Fig. 589 Front page of Ulrich Rülein von Calw: Ein nützlich Bergbüchlein (1505)

Fig. 588 Georgius Agricola (1494-1555)
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Fig. 590
Johannes
Mathesius
(1504-1565),
protrait 1669

The first textbook mentioning the rich silver
deposits of the Freiberg mining area is De mineralibus (book of minerals) written by the medieval
scholar Albertus Magnus (around 1220-1280) in
Latin and first published in 1476. In 1505, the Freiberg town physician and mayor, Ulrich Rülein von
Calw (1465-1523), published “Ein nützliches Bergbüchlein” (a useful little mining book), the first
ever book on mining science to be written in Ger-

man. Published later in 1574, and likewise hugely
important for the development of metallurgy, was
the compendium with the description of “Allervornehmisten Mineralischen Erzt und Bergwercksarten” (the predominant mineral ores and mining
methods), the work of Lazarus Ercker, from Saxon Annaberg, who lived in Bohemia from 1568
onwards and who, from 1577 to 1594, was the
sovereign’s local mining master and in 1583-1594
even held the office of minting master in Prague.
Until the 18th century, his “Großes Probierbuch
(Aula subterranean)” (large book of assays) was a
standard text for European mining training institutions and mining academies. Of extraordinary
importance is the book of sermons “Sarepta oder
Bergpostill (1562) written by the Jáchymov pastor,
Johannes Mathesius (1504-1565) in which, in addition to religious themes, an effort appears for the
first time to educate the simple audience of miners
in geology and mining sciences in their mother language instead of Latin. Only until 1679, this book
was published fourteen times. These publications
were complemented by the publications of the
famous humanist and Renaissance scholar, Georgius Agricola (1494-1555) about geology, minerals,
mining and metallurgy like Bermannus, sive de re
metallica (1530), De natura eorum, quae effluunt ex
terra (1546), De veteribus et novis metallis (1546),
De natura fossilium (1546) and his most important
publication De re metallica libri XII (1556).

Fig. 591 Front page of Georgius Agricola:
De re metallica libri XII (1556)

Fig. 592 Front page of the English Edition of De re metallica by
Herbert Clark Hoover and Lou Henry Hoover (1912)
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or pioneers of modern mineralogy and mining
sciences. In the Early Modern Times, the work of
Georgius Agricola played a key role for the diffusion of technologies in a global context. Agricola
documented in comprehensive detail geological
prospection of ore deposits, extraction and water
pumping methods, metallurgical technology and
assaying of precious metals. The 292 illustrations
provide a vivid picture of the late medieval to Early Modern mining sites and technologies of the
Ore Mountains region. Translated into more than
ten languages, his work became for the next 200
years the most widely used scientific guide for ore
mining and metallurgy.

Georgius Agricola (1494-1555) and the Ore Mountains

Chapter 2

Without doubt Agricolas most famous work
“De re metallica libri XII” (twelve books on mining), published posthumously in Basel in 1556,
which described his experiences in mining in
the Ore Mountains, may be regarded as the first
comprehensive work on mining and metallurgy
and, for more than 200 years it served as a fundamental mining science textbook translated
into numerous languages. As a polymath, Agricola was engaged in the most diverse fields. His
focal interests included areas such as medicine,
pharmacy, alchemy, education, politics, minting, geo-sciences and mining sciences. To this
very day he is regarded as one of the “fathers”

The following very brief outline of the life and work of Agricola illustrates that although he has mentioned several European mining areas in his publications there is so far no proof neither in his curriculum vitae nor in his books that he has visited any mining areas outside of Bohemia and Saxony.
In fact, the most commented publications or recently published articles point out that he has gained
his experiences and inspirations for his mining descriptions from the Ore Mountains.
Georg Bauer (lat. Georgius Agricola) was born on the 24th March 1494 in Glauchau/Saxony. He
went to school in Chemnitz in Saxony and studied from 1514 to 1518 old languages at the University
of Leipzig in Saxony. In 1518 he became Vice-Rector and 1519 Rector of the public school of Zwickau in Saxony. From 1522 to 1524 he studied medicine at the universities of Leipzig, Bologna and
Padua, before he worked for two years in Venice at the publish-house of Aldus Manutius. In 1526 he
was back in Chemnitz where he got married for the first time. In 1527 he became pharmacist and
city physician of St. Joachimsthal (Jáchymov) in the Bohemian Ore Mountains, where he worked
until 1530. He came to Jáchymov intentionally as he wished to study the medical effects of various
minerals found below the ground. Jáchymov which was the biggest silver mining town in Europe at
that time gave him a lot of opportunities to become acquainted with mining and smelting methods
of his time. As early as 1528 he wrote his first treatise on mining and raw materials, Bermannus sive
de re metallica dialogus which after a recommendation by Erasmus of Rotterdam was published
in 1530. In this book written as a dialoque between an experienced local miner Lorenz Bermann
and two physicians, Nikolaus Ankon and Johann Näve, Agricola summarizes for the first time the
then knowledge about mining and mineral deposits in the Ore Mountains and elsewhere in Europe.
Through Lorenz Bermann who came to Jáchymov from the Saxon mining town of Geier1, Agricola
describes many then active mines in Jáchymov and mining methods they use. Bermannus sive de re
metallica dialogus can be regarded as predecessor of later Agricola’s works.
At that time (ca. 1530) he became a shareholder of the new opened Gottsgab (God’s Gift or also
Lorenz) mine, a very successful silver mine at Abertham (now Abertamy) near Jáchymov. The income from this share enabled him to quit his job as city physician and to travel around the Ore
Mountains to visit the mines of the region. About 1533 he resettled to Chemnitz in the northern part
of the Saxon Ore Mountains, where he became the local city physician. Here he married in 1543 for
the second time. Agricola was made mayor of Chemnitz in 1546, 1549, 1551 and 1553. During that
time he worked also as a consultant and diplomat for the Saxon Electors Moritz (1521-1553) and
Augustus (1526-1586), which were heavily devoted to Agricola, who dedicates most of his works to
them.
In 1544 Agricola began the publication of the series of books to which he owes his famous position
in the history of science and technology – especially in mining and mineralogy – until today: In 1546
he published De Ortu et Causis Subterraneorum (the first work about physical geology), De Natura
Eorum quae Effluunt ex Terra (on subterraneum waters and gases), De Natura Fossilium (first sys-

1
Friedrich August Schmid: Georg Agricola‘s Bermannus. Eine Einleitung in die metallurgischen Schriften desselben, übersetzt und mit Exkursionen herausgegeben. Freiberg 1806.
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tematic mineralogy), De Veteribus et Novis Metallis (history of metals and topographical mineralogy),
and Rerum Metallicarum Interpretatio (glossary of Latin and German mineralogical and metallurgical
terms). In 1548 followed De Animatibus Subterraneis (animals which live underground) and in 1550
he completed his most famous book De re metallica libri XII (12 books about mining), which was
published in 1556, one year after his death. Agricola died on the 21st November 1555 in Chemnitz.
Agricola’s De Re Metallica became for nearly 200 years the most important and influential textbook
about mining. Following editions were published in 1561, 1621 and 1657. German translations followed in 1557, 1580, 1621, 1657 and 1687. An Italian edition was published in 1563. Further publications followed in French and Spanish (dates unknown), Chinese (1640/43), English (1912), Czech
(1933), Russian (1962) or Japanese (1968). The first scientific translation of De re metallica with substantial annotations was published in English by Herbert Clark Hoover, the later president of the
United States (1929-1933), and his wife Lou Henry Hoover in London in 1912. In their introduction
they wrote: “During 180 years it was not superseded as the text-book and guide to miners and metallurgists. A large proportion of the technical data given by Agricola was either entirely new, or had not
been given previously with sufficient detail and explanation to have enabled a worker in these arts
himself to perform the operations without further guidance. Practically the whole of it must have been
given from personal experience and observation, for the scant library at his service can be appreciated
from his own Preface.” 2
De re metallica had been the first technical textbook at all.3 Some kind of ancestors have been
around 1500 the book Ein nützlich Bergbüchlein (useful small book about mining) by Ulrich Rülein
von Calw (1465–1523), from 1514 to 1519 mayor of Freiberg in Saxony, and the book De la pirotechnia
of Vanoccio Biringuccio (c.1480–c.1539), the Italian metallurgist, published in 1540. But the Bergbüchlein offers only a short (46 pages with 11 woodcuts) overview to late medieval mining especially
in the Freiberg region of the Erzgebirge, and the Pirotechnia is a standard work for around 200 years
in metallurgy written out of practice, but its woodcuts lack of significance and precision. Biringuccio
himself confessed this problem when he wrote: “I cannot show you this machine in a picture because
it is too difficult for me to draw it.”
On the other hand, Agricola’s De re metallica is most famous for its precise description of all technologies and processes of mining and smelting and for its precise and praxis orientated woodcuts,
which were preliminary designed by the illustrator Basilius Wefring from St. Joachimsthal (Jáchymov) and cut into wood by Hans Rudolf Manuel-Deutsch and Zacharias Specklin. Wefring used for
his 292 (!) drawings the examples he found at the mines of St. Joachimsthal (Jáchymov) and its
surrounding. Agricola used for his text the ancient textbooks of Greek and Latin authors, information
from contemporary publications, messages he got by from friends and – most important – his own
experiences in the Bohemian and Saxon Ore Mountains. The Hoover’s wrote about this fact: “According to Agricola’s own statement, he spent all the time not required for his medical duties in visiting the
mines and smelters, in reading up in the Greek and Latin authors all references to mining, and in association with the most learned among the mining folk. Among these was Lorenz Berman, whom Agricola
afterward set up as the “learned miner” in his dialogue Bermannus (1530).”
Like Bermannus, the book De re metallica, which was published twenty-five years later, shows
that Agricola got his main information about mining as well as about mining and smelting technologies from his own practical view into the mining of St. Joachimsthal (Jáchymov) and the Ore
Mountains. There is no evidence that Agricola during his whole lifetime visited the Harz Mountains
or other German and European mining regions.

2
3

Georgius Agricola: De Re Metallica. Translated from the first Latin Edition of 1556 by Herbert Clark Hoover and Lou Henry Hoover. London 1912, p. ii.
Rainer Slotta: Der Bergbau des 16. und 17. Jahrhunderts in seinem künstlerischen Ausdruck. In: Dietmar Guderian (Hrsg.): Technik und Kunst. Düsseldorf
1994 (Technik und Kultur, Bd. 7), S. 213-232, p. 222.
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The high reputation of the Ore Mountains mining
as a leading technological centre in the 16th and
17th centuries in Europe is well documented not
only by the important publications about mining
from the region but also by the requests for mining
experts by other mining regions and the visits of
foreign mining experts from many parts of Europe
including the Harz Mountains, Central Bohemia,
the Slovak Ore Mountains, Bavaria, Tyrol, Switzerland and even Norway, Sweden, Russia, England,
Italy, and Central America especially during the
16th and 17th century.
In 1529 Saxon minors were recruited to redevelop ore mining in the upper Harz Mountains in
Northern Germany and founded there amongst
others the mining settlement of Wildemann. In
1528 and 1529 several dozens miners from Jáchymov and other mining districts in the Ore Mountains were recruited in the name of Holy Empire
Emperor Charles V by the Welser family to work in
Spanish gold mines in the Caribbean. In the 1560s
Queen Elisabeth I of England recruited Saxon and
other German miners and smelters to develop
their mining regions in Cumbria, the Lake District
and Cornwall where they built water mine management systems and smelting works. After 1620
hundreds of miners and smelters with their families from the Ore Mountains and the Harz were recruited to develop the new mining area at Kongsberg in Norway. From Kongsberg, many moved on
to other Norwegian mines. In 1670 in Røros the
German experts made up 30% of the management
staff and 10% of the technically qualified mining
engineers.

Chapter 2

Know-how transfer –
emigration of Saxon-Bohemian miners

Early steps towards mining education
Beside the above mentioned academic publications of the 15th and 16th centuries as early as in the
late 15th century a rich and unique tradition of secondary and elementary level education in the field
of mining developed in the Ore Mountains. As early
as 1485, then working as a schoolmaster in Chemnitz, Paulus Niavis from Cheb/Eger (1460-1514) used
the examples of the work and life of the miners as
the basis for Latin classes, for this purpose penning
his book Judicium Jovis (the judgment of gods on
mining). In 1518 the master mathematician Adam
Ries (1492/93-1559), working since 1522 as a Rez-

Fig. 594 Entry in the Chronicle of Jáchymov by Johannes Mathesius (1562) announcing that Georgius Agricola became a town physician in 1527

Fig. 593
Adam Ries
(1492/93-1559),
portrait 1550

Fig. 595 Front page Adam Ries: Rechenung auff
der linihen (edition 1525)
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essschreiber (official mining bookkeeper) in the
Annaberg mining operation, wrote his textbook Rechenung auff der linihen (calculating on the lines),
which for the first time in the German language
propagated calculation based on Arabic numerals,
and numerous editions of which were published
up into the 17th century. In Annaberg in 1524, Ries
completed his famous algebra textbook Coß, which
earned him the epithet “father of modern calculating”. Ries’ work paved the way for the teaching of numeracy in elementary and second-level education,

so making a valuable contribution to education in
the lower social strata. At the same time the priest
and Lutheran reformer Johannes Mathesius (15041565) was discussing various aspects of minerals,
mining and metallurgy in his sermons at Jáchymov/
Joachimsthal encouraging his congregation of miners to take an interest in the wondrous aspects of
their labours. His collection of “miners’ sermons”
was published under the title Sarepta oder Bergpostille (mining news) in 1562.

Table 6 Overview about the development of education and knowhow transfer in the Ore Mountains in the first mining period (1168-1450)

Mining period

Education

Knowhow transfer

Early modern times
(late 15th to mid-17th
century)

Textbook Juvicium Jovis by Paulus
Niavis (1485)

Recruitment of miners from Jáchymov and other mining districts
in the Ore Mountains to the Carribean (1528, 1529)

Calculating textbook Rechnung
auff der linihen by Adam Ries
(1518)

Recruitment of Saxon miners to the Harz mining region (1529)

Algebra textbook Coß by Adam
Ries (1524)

Recruitment of German (including Saxon) miners and smelters by
Queen Elisabeth I to England (1560s)

De re metallica, libri XII by Georgius Agricola (1556)
Sarepta oder Bergpostill by Johannes Mathesius (1562)
Smelters school at the Liquation
Hut Grünthal (1589)

Recruitment of Saxon miners and smelters to Kongsberg/Norway
(around 1540)

Recruitment of Saxon miners and smelters to Røros/Norway
(1620s to 1630s)
Study visits of mine surveyors from the Harz mining region at
Freiberg (around 1650)

Forestry and agriculture
The large number of new founded miners’ settlements and mining towns located on or near by the
ore deposits changed the former natural or agricultural landscape of the mining areas of the Ore
Mountains since the end of the 15th century strongly. With their mining installations (shafts, heaps,
water supply and drainage systems, transportation routes etc.) and the extensive consumption
of wood (construction, charcoal) the deforestation
of the Miriquidi, which now was named as Ore
Mountains, reached the upper parts of the region.
In 1550 the consumption of wood by the Freiberg
silver mines matched around 250,000 cubic metres
per year, which correlates to a forest area of 2,300
to 3,300 hectare.
The increase of the population of the region until the end of the 16th century (around 500,000 people), especially the growth of the important mining
towns (Freiberg with around 9,000 inhabitants in
1546, Annaberg with around 8,000 inhabitants in
the early 16th century, Jáchymov 18,000 in 1533),
and the growing demand for food intensified also
farming and cattle breeding, and with this the
enlargement of the farmland mainly in the Saxon
part of the Ore Mountains which is more suitable
for agriculture.
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The growing deforestation of the Ore Mountains
caused sincere problems in the supply of wood
for the mining towns, the mines and the smelting
places so that wood had to be transported over
long distances from the still existing forests in the
upper parts of the Ore Mountains. It was floated
down the rivers (Freiberger and Zwickauer Mulde
rivers) and by special built timber ditches, in some
cases across the Saxon-Bohemian border. In 1543
the Saxon Elector Moritz issued a forest law to control the use of the Saxon forests and to prohibit
its violation. This led to the first attempts of forest
mapping in Saxony between 1556 and 1562.
In Jáchymov the first order regulating the consumption of wood for mining, smelting and charcoal production had to be issued as early as 1528,
only 12 years after the foundation of the town, because of the immense speed of deforestion in the
town’s vicinity. This was followed in 1538 by the
order issued by the forest administrator, Matthias
Enderlein. Of special importance was the forest orfer issued by Emperor Maximilian I in 1564 which
stipulated an economic use of forests and became
a basis for all subsequent Jáchymov forest orders
until the late 18th century.

Of huge importance to the mining, cultural and political development of the Ore Mountains in the 15th/16th
centuries was the Reformation emanating from Germany and the Counter-reformation emanating from
the Habsburg states with all the religious and political confrontations in Europe, triggered by both sides.
The division of the Wettin lands, brought about by the Treaty of Leipzig in 1485, created the Saxon Electorate of the Ernestines and the Duchy of Saxony of the Albertines, with the borders of both territories running
right across the Ore Mountains.
Following the rich discoveries of silver in 1491 on the Schreckenberg mountain, in 1496 the Albertine
George the Bearded (1471-1539) founded “Newe Stat am Schrekenbergk” – the new mining town of Annaberg, which, during the first half of the 16th century developed into the largest town in Saxony after Freiberg.
Parallel to this, from 1495 directly across the other side of the boundary river, the Sehma, the Ernestine
Prince-Elector Frederick III (1463-1525) founded the mining town of St. Katharinen in Buchholz, which later
became the mining town of Buchholz. Whereas the Ernestine Prince-Elector supported the reformation,
the Albertine Duke adhered to Catholicism. It was only with the end of the Schmalkaldic War, brought
about by the Capitulation of Wittenberg in 1547, that the electoral dignity, and with that the hitherto Ernestine part of the Ore Mountains and the mining town of Buchholz, fell to the Albertines under Maurice of
Saxony (1521-1553).
His father, Henry the Pious (1473-1541), founder of the mining town of Marienberg in 1521, had already
converted to Protestantism in 1536 and, on New Year’s Day 1537 in Freiberg Cathedral, arranged for Holy
Communion to be celebrated for the very first time in the Lutheran manner. Henry assumed the regency of
the Duchy of Saxony in 1539 from his Catholic brother George and introduced the reformation there. However, during the Schmalkaldic War his Protestant son, Maurice, supported the Catholic Emperor Charles V
(1500-1558) against the Protestant princes of the Schmalkaldic League and in doing so, secured the electoral dignity of Saxony in 1547 along with the greater part of the former Ernestine territory. From that time
the Saxon Ore Mountains were ruled by the Albertine Prince-Electors alone. Prince-Elector Maurice halted
the erstwhile Ernestine coinage operation in Buchholz and ordered that this activity be conducted under
his name alone at his mints in Freiberg, Annaberg and Schneeberg.
The first town in Bohemia in which Evangelical teachings were preached was the mining town of Jáchymov/Joachimsthal in 1521. This was the location for the construction, in 1534, of the first Protestant
church in Bohemia and Europe, the Church of St. Joachim. Once the Bohemian estates in 1526 elected
the Catholic Ferdinand I of Habsburg (1503-1564), the brother of Emperor Charles V, as their king, the
Habsburgs began the attempt, however, to use a counter-reformation to drive back the Protestantism that
had advanced into their territories. In 1545/47, because of their resistance to the Catholic king, the Protestant Schlicks lost most of their possessions in the Ore Mountains.
After the former Electoral Saxon-owned territory of the mining towns of Horní Blatná/Platten and Boží
Dar/Gottesgab came again under the control of the Bohemian crown in 1546 as a consequence of the
Schmalkaldic War, the Bohemian mining towns were then elevated to free sovereign mining towns (Jáchymov, Horní Blatná, Boží Dar among others), the ranks of which were expanded at the end of the 16th
century and the start of the 17th by yet more towns, originally assigned as fiefs to the Lobkowiczs (Vejprty/Weipert, Výsluní/Sonnenberg, Hora Svatého Šebestiána/St. Sebastiansberg, Hora Svaté Kateřiny/
St. Katharinaberg). In a situation very similar to that in the Saxon Ore Mountains, with respect to mining
enterprises in these districts, what fundamentally mattered were the official decrees of the state administration as issued by the royal administrative mining offices, subordinate as they were to the chief mining
office in Jáchymov. The majority of the aforementioned Bohemian towns retained their status as a free
royal mining town until 1918.
The Peace of Augsburg in 1555 under Ferdinand’s control did indeed lead to a temporary balance between the Protestant and Catholic princes in the German Empire, and in 1609 the Bohemian estates were
even able for a time to attain toleration for their Protestant faith under the Catholic Emperor Rudolf II of
Habsburg (1552-1612). However, following the defeat of the Protestant Bohemian estates in the Battle of
White Mountain in 1620 near Prague, this toleration was declared null and void by Emperor Ferdinand
II (1578-1637), who had been King of Bohemia since 1617. The victory of the counter-reformation forces
precipitated the widespread expulsion of Protestants from the re-catholicised Bohemian Ore Mountains
from 1620 onwards. This affected not only the noble families engaged in mining activity, but also countless
numbers of miners and other members of the population not prepared to convert to Catholicism.
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The revolt of the Bohemian estates against Ferdinand II had developed into a pan-European conflict,
the Thirty Years’ War (1618-1648), the tragic consequences of which wrought changes not only on the economy and society in the Ore Mountains, but also across Saxony, Bohemia and the whole of Central Europe.
Despite their privileges, which should have prevented the intrusion of soldiers onto their territory, the mining towns of the Ore Mountains too suffered under the military operations of the warring parties. Serious
damage was to be lamented particularly at the onset of the 1630s and then again at the end of the 1630s
and at the start of the 1640s, when the Ore Mountains were widely plundered several times by Swedish
troops. Many towns were burnt to the ground during the war (e.g. Krupka, Měděnec) or sustained severe
damage (Freiberg, Jáchymov). Numerous mines were destroyed, and those that survived succumbed to
inadequate maintenance. The destruction of the mining and metallurgical sites and the besiegement and
burning of numerous mining towns during the Thirty Years’ War resulted in mining across most parts of the
Ore Mountains coming to a practical standstill.
Fig. 596
Church of St.
Joachim in Jáchymov – the first
purely Lutheran
church in Europe

Fig. 597 Mural painting of Martin Luther in the St. Anne church in
Krupka (4-CZ)

2.b.2.3 Third mining period (1650-1750): Early Modern Times (Post War Recovery)
The Thirty Years’ War and the Catholic counter-reformation in Bohemia led to a political, economic
and cultural division between the Saxon and the Bohemian part of the Ore Mountains. The war was
followed by only a slow recovery of the early capitalistic mining activities in most mining areas. This
period ended with the Wars of the Austrian Succession and the Seven Years’ War (1756-1763) which
caused a drastic decline in mining in the Saxon part of the Ore Mountains while, on the other hand,
prompted deeper introduction of state mining administration and a new wave of mining activities in
the Bohemian part of the Ore Mountains. Main characteristics of the third mining period are:
• Focus on silver, tin and new cobalt mining leading to the establishment of the Saxon cobalt production monopoly in Europe;
• First steps towards creating a state-financed educational system for the training of mining experts,
foundation of first miners’ schools;
• Development of a hierarchical organized mining and smelting administration (the “mining state”);
• Concentration of mines and smelting places;
• The settling of a large number of Protestant refugees after the Re-Catholisation of Bohemia
since 1620 led to the foundation of new mining settlements in the Saxon Ore Mountains in the
second half of the 17th and in the early 18th century (e.g. Johanngeorgenstadt 1654, Georgenfeld
1671/1728, Neu-Georgenfeld 1731) by Protestant miners coming from Bohemian mining settlements like Horní Blatná, Boží Dar or Cínovec.
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Fig. 598
Saxon part of the
Ore Mountains
from the Lehmann
Chronic 1699

Mining activities, Saxon Ore Mountains
In Saxony the miners and their families in the Ore
Mountains had to frequently diversify into other
means of earning money as a consequence of
the general decline of mining following the Thirty
Years War. In the Saxon Ore Mountains this led to
the emergence of new trades, some more and
some less connected with mining and metallurgy,

Fig. 599 Settlement of exile protestants Zinnwald-Georgenfeld

such as toy manufacturing in the OlbernhauSeiffen area, the turnery of serpentine in Zöblitz
and passament and bobbin lace manufacture in
the Annaberg and Schneeberg area, which utilised the raw materials of the region as well as the
available potential labour. The special skills and
knowledge of the miners form the basis for the
establishment of an early centre of the cottage
industry and line production system. This development was boosted not least through the massive influx of Bohemian exiles, whose skills and
knowledge played a valuable role in enhancing
the economic structure of the Saxon Ore Mountains. This was also connected with direct stimuli
given to the rejuvenation of mining on the Saxon
side, apparent for example in the establishment
of the mining town Johanngeorgenstadt (1654) or
the Zwitterstock zu Altenberg Gewerkschaft (workers’ collective) (1663).

Fig. 600 The mining town Johanngeorgenstadt in 1739 (detail of a mine map from J.G. Beer)
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Since the beginning of the 17th century the Saxon silver production was mainly concentrated at
the Freiberg mining area. During the Thirty Years’
War it has reached its lowest mark with less than
4,800 Mark silver (1.1 t) in 1643 and it lasted until
the 1690s before the average production reached
again the level of the pre-war decade 1610/20
(around 16,000 Mark silver) and until the 1740s
before the production outmatched the average
production of the boom decade of 1570/80 in
the second mining periode. Former silver mining
areas like Schneeberg, Annaberg or Marienberg
changed their production now to other ores of
their polymetallic deposits like bismuth and cobalt even when they produced small quantities
of silver further on. Bismuth was used since the
invention of printing (around 1450) for the production of the metal letters and the demand for
it raised with the growing book market which
had a centre in the Saxon town of Leipzig. The
number of the Annaberg silver mines recovered
Fig. 601
Stamp mill in a
Saxon smalt works

Fig. 602
Silverproduction in the Saxon
Ore Mountains
between 1470 and
1700
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from 6 (1645) to 52 (1727) now producing on a
small scale also cobalt and tin. At Marienberg a
small-scale silver and cobalt production could
only be kept because of the financial support
of the Saxon Elector for the reconstruction of an
expired old adit. For a short time until the early
18th century tin mining flourished at the nearby
Pobershau mining area.
Only at Schneeberg the decrease of silver
mining could be compensated by bismuth
and cobalt mining. Since 1546 the Schneeberg
mines delivered cobalt ore by merchants from
the Netherlands to the European emporiums
of Nürnberg and Venice. In 1568 a first blue dye
works was established at Schneeberg. Since the
late 16th and early 17th centuries the Saxon Elector took over the control of the lucrative Saxon
cobalt trade. Since 1610 all cobalt ore from the
Schneeberg mining area had to be sold the the
elctorial cobalt chamber. After a short crisis
caused by the Thirty Year’s War the Saxon cobalt
ore production raised again and between 1635
and 1650 cobalt blue dye production centres
were established in Niederpfannenstiel, Jugel,
Oberschlema, Sehma and near Albernau (Schindlers Werk Smalt Works, 7-DE). By 1694 these
cobalt blue dye works had consolidated themselves into a blue dye consortium thereby creating a worldwide monopoly in the production of
blue dye, a cartel only broken in the 19th century
with the development of the synthetic extraction of ultramarine pigment (1828). Saxon cobalt
blue dye was traded in this time by merchants
of the Netherlands from Saxony not only to Venice for the production of blue glass but also to
China as colour for the porcelain production. Already at the end of the 17th century the owners of
the Saxon blue dye works, since 1641 affiliated
in a cartel, bought two of the most important
Schneeberg cobalt mines (around 1700 in total
40 to 45 silver-bismuth-cobalt mines) to secure
the supply of their factories with cobalt ore. With

Fig. 603
Development of
break mining at
the Altenberger
Pinge (shaft collapse) (Wagenbreth)

Fig. 604 Development of the Altenberger Pinge (shaft collapse)
between 1550 and 1930 (Wagenbreth)

Chapter 2

the invention of the first European hard porcelain in Saxony (1708 at Meissen), the foundation
of the Meissen porcelain manufacture (1710) and
the development of the famous blue-white porcelain (1730s) the Saxon cobalt production got
a further impuls. In 1724 the Schneeberg mining
area produced alone 400 t of cobalt ore and the
other mining areas of the Saxon Ore Mountains
together 63 t. In the same year the Saxon Elector, until that time only share holder of some of
the Saxon smalt works, took over the ownership
of the Oberschlema smalt works (founded 1644).
To this day Schindlers Werk (7-DE) near Albernau
has continued this great tradition of blue pigment production in the Ore Mountains – albeit
synthetic ultramarine since 1855. The important
production of cobalt ore is documented by the
preserved mines as well as by the Siebenschlehener Pochwerk (stamp mill) of the Schneeberg
Mining Landscape (6-DE).

Tin mining at the Altenberger Zwitterstock (2-DE)
suffered in the second half of the 17th century because of the great cave-in of several mine workings
(1620) and the destructions of the Thirty Year’s War
(1632 Imperial and 1639 Swedish troops). Most of
the former 26 stamp mills were destroyed and mining rested until 1663. This led 1663 to a federation of
all mines to the Zwitterstocksgewerkschaft (union)
and to a change of the mining methods. The by than
dominant block cave mining by fire setting now was
widely displaced by open cast mining out of the
shaft collapse and by Bruchortbergbau (break mining) with underground drifts driven into the brocken
masses of the shaft collapse. The new union now
owned not only the mines but also the rebuilt
stamp mills and smelting huts, the Aschergraben
(ditch), five water reservoirs (ponds), a manor farm
(since 1697) and the surrounding forest for the supply of wood for fire setting. Until 1750 further surface
ruptures (1688, 1714) hampered the revitalisation
of tin mining at the Altenberg Zwitterstock. At Zinnwald (2-DE) the manorial tin mining of the Bünau
family recovered only slowly from the time of the
Thirty Year’s War. The counter-reformation policy
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of the Habsburg monarchy led since 1628 to an immigration of protestant Bohemian miners into the
Zinnwald mining area on the Saxon side of the Ore
Mountains and to the foundation of the new small
miners’ settlements Georgenfeld (1671) and Neugeorgenfeld (1728/33). Because of the problems of
the tin production in the Altenberg mining area in
the second half of the 17th century the tin mining
areas in the western Saxon Ore Mountains at Ehrenfriedersdorf (13-DE) and Eibenstock (15-DE) rised in
their importance. The during the Thirty Years’ War
expired Sauberger Stolln (adit) was redeveloped in
1692 what led to the second heyday of tin mining
at Ehrenfriedersdorf until 1750. In 1736 more than
90 small tin mines existed which mined tin up to a
depth of around 130 m. Six Kunstgezeuge (water
pumping engines) pumped the mine water up to
the level of the Sauberger Stolln (adit). At Eibenstock
the rising demand of the tin plate production in the
western Saxon Ore Mountains led since the late
1650s to intensified placer and underground mining
activities. The Grüner Graben (ditch) served as water
supply for the placer mining fields and the Kunstgezeuge (water pumping engines) of the mines in
the Grün mine field as well as for 13 stamp mills in
the area (1694). In 1748 a profitable output for the
Grün tin mines is documented.
The boom of the Saxon tin plate production
in the western Ore Mountains between the mid17th and mid-18th century led also to a boom in
Fig. 605
Erlahammer,
ironworks (around
1830/40)
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iron ore mining and iron production in this area
which is documented by the development of
the Erlahammer (ironworks) and the iron ore
mining at the Rother Berg (red mountain) near
Schwarzenberg (16-DE).
At the turn of the 17th to 18th centuries new mines
were being put into commission and not just in the
Freiberg Mining District. In 1698 near Aue, kaolin
deposits were successfully developed, and this
formed the basic raw material for the development
of European hard-paste porcelain by Johann Friedrich Böttger (1682-1719) and others at the outset
of the 18th century in Saxony. The silver and kaolin
extracted from the Saxon Ore Mountains made a
considerable contribution to financing the exorbitant court household and the profusion of buildings and art collections of Prince-Elector Augustus
II (1660-1733) in Dresden. The Saxon-Polish Personal Union under Augustus the Strong as well as
the numerous military conflicts, in which Saxony
was enmeshed at this time, however meant that
the investments urgently needed for technical innovations in mining were ignored. The misguided
national and financial policies of the Saxon territorial lords ultimately resulted not only in a general
economic decay, but also in the decline of numerous important mine works and in mining in the Ore
Mountains in general, which reached its high point
in the Seven Years War (1756-1763).

Mining was continued in just a very few regions
of the Bohemian Ore Mountains during and after the war. For instance, mining in the tin mines
of Hřebečná was successfully continued, even if
much more moderately than in the 16th century.
The underground extraction of tin ore in the neighbouring Horní Blatná, on the other hand, was limited to a bare minimum and was largely kept alive
by extracting cassiterite by streaming. The Thirty
Years’ War ultimately flung mining activity in the
Bohemian Ore Mountains into a deep and prolonged crisis, a situation only exacerbated through
the tumultuous onset of the Counter-Reformation.
Initially there was a very clear understanding in
Vienna about the economic potential of the Ore
Mountains, which was why the decrees demanding that Protestant inhabitants either became
Catholic or left the territory, were for a while moderated in relation to the miners and the Gewerke
(mining enterprises). Only in 1651 after the end of
the war, were the Counter-reformation measures,
aimed at achieving the re-catholicisation of the
Bohemian Ore Mountains, applied to their fullest, severest extent. The effect triggered by this
was the outward movement of many Protestant
families to Saxony, thus from Horní Blatná (2-CZ)
and the neighbouring mining towns, where at the
outset of 1654, with the permission of the Saxon
Prince-Elector, they established the newest mining
town in the Ore Mountains, Johanngeorgenstadt,
directly on the border with Bohemia.
In Jáchymov (1-CZ), where some 8,000 miners
were at work in hundreds of mine works in the 1530s,
there were a mere ten pits in operation with just 20
miners by 1665. Even here the re-intensification of
the Counter-reformation in the 1670s provoked the
emigration of the majority of the inhabitants still remaining following the Thirty Years’ War.
A similar situation was also apparent in the Eastern part of the Ore Mountains, where the Exulanten
(exiles) from Bohemia (Krupka, 4-CZ) established
the settlements of Neu-Georgenfeld and Gottgetreu
in the area around Zinnwald directly over the border
in Saxony. These exiles included numerous miners,
mining experts and craftsmen, a phenomenon that
further accelerated the decline of mining and the
processing of raw materials on the Bohemian side.
Most of the Bohemian mines had therefore ceased
to operate by the end of the 17th century.
The only exception to the economic crisis in the
Bohemian Ore Mountains during this period was
the production of weapons, which necessitated
the extraction of iron ore and the development of
hammer mills. In 1664, for example, the Dorothea
adit in Orpus beneath Měděnec (5-CZ) is men-

tioned for the first time, which for more than 200
years was the largest iron ore mine in the central
part of the Ore Mountains.
But generally speaking, it was only at the turn of
the 17th to 18th centuries that some places in the Bohemian Ore Mountains experienced a revival in mining activities as the result of the towns’ own efforts
at re-energising the industry. Once the Bohemian
Chamber resolved to provide local mining entrepreneurs with state support to revitalise the mines, in
Jáchymov (1-CZ) the number of pits in operation increased to 23 by 1707; by 1708 this number was 40.
The principally mined material was cobalt ore for
the production of blue dyes, arsenic ore and smaller amounts of silver ore. The ore mining in Horní
Blatná (2-CZ) received a boost, too, where the production of blue cobalt dye rose dramatically at the
outset of the 18th century. A renewed revival of the
underground mining of tin ore was particularly apparent. In 1719, following the discovery of new ore
lodes, the Konrad mine was commissioned, which
subsequently yielded almost the same mined output as the mines of the 16th century.
Krupka (4-CZ), which had sustained severe damage during the Thirty Years’ War and where tin mining had come to a complete standstill between 1625
and 1648, also registered a slight increase in mining
activities towards the end of the 17th century. In
1693, 28 of the local inhabitants were active there
as mining entrepreneurs. In the 1720s and 1730s the
Glatz mine on the Komáří hůrka hill enjoyed particular prosperity where, aside from tin ore, mining
activity also concentrated on copper for the production of copper vitriol (copper sulphate).
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Fig. 606 Horse gin of the Glatz mine on the Komáří hůrka (Mückenberg) hill on a detail from
a 1704 map. The black ellipse is the large opencut mine on the top of the hill, the building
in the upper part of the picture is a former bell tower which was in the mid-19th century
reconstructed to a watch tower and a restaurant
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Mining technology – inventions and
innovations
After the end of the Thirty Years’ War mining activities in the Ore Mountains recovered only slowly. In
technology development the focus first of all laid
on the reconstruction and redevelopment of the
destroyed technical installations like stamp mills,
smelting places and water management systems
(e.g. adits, pumping engines). Still hammer and
chisel work (silver and cobalt mining) as well as
placer mining and fire setting (tin mining) dominated the exhaustion technology until the end of this
mining period. Only slowly new mining technologies like the use of gunpowder and hand drilling
(Freiberg 1670) were introduced. Invented in Banská
Štiavnica/Schemnitz in the Slovak Ore Mountains in
1627, the use of gunpowder is documented for the
first time in the copper mines in Kraslice in the Bohemian Ore Mountains in the same year, in Jáchymov (1-CZ) in 1683, and in the Saxon Ore Mountains
in Schneeberg (1641, 6-DE), Freiberg (1643, 4-DE)
and Altenberg (1668, 2-DE). In Saxony especially the
silver mining activities in the Freiberg mining area
(4-DE) were intensified by a further development of
the in the 16th century invented mine water management technology with the construction of the water
ditch and aqueduct at the Altväterbrücke (bridge)
in Rothenfurth (around 1685), the enlargement of
the Freiberg mine water supply system by the construction of the Mittlerer Großhartmansdorfer Teich
(pond, 1726-1732) and the Obersaidaer Teich (pond,
1728-1734). Around 1743 the exploitation technology of Schießen aus dem Ganzen (shooting out of
the whole) was introduced which speeded up the
penetration rate of the drifts and adits.

Fig. 607
Mine water supply
aqueduct at the
Altväterbrücke
(bridge), photo
around 1890

Main metallurgical innovations of the beginning
of the 18th century are closely associated with the
Ore Mountains region. Between 1705 and 1708/09
Johann Friedrich Böttger (1682-1719) and Ehrenfried Walther von Tschirnhaus (1651-1708) invented together with 14 mining and smelting specialists from Freiberg (4-DE), including the mining
superintendent Gottfried Papst von Ohain (1656-
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1729), European hard-paste porcelain in Dresden.
Moreover, in 1710, Augustus the Strong established
the first European porcelain factory on the Albrechtsburg in Meissen where outstanding contributions to the development of porcelain paste, kiln
technology and the appropriate coloration of the
ceramic were made.

Mining administration, education and know-how transfer
The crisis triggered by the Thirty Years’ War in mining in the Ore Mountains towards the end of the
17th century and the start of the 18th, was gradually
overcome in Saxony too as the spirit of absolutism took hold. In 1684 the Kurfürstliche Stolln- und
Röschenadministration (Electorial adit and ditch
administration) for the central control of the water
management systems was founded. In 1693 the
Oberberghauptmann (chief mining officer) Abraham von Schönberg (1640-1711) initiated a fundamental rearrangement and modernisation of the
Direktionsprinzip (control principle) within Saxon
mining, in 1708 the Große Bergwerkskommission
(great mining commission) decided at Freiberg
to undertake regular revisions of all mines and
adits, and in 1710 the Saxon Elector August the
Strong founded in Freiberg the Generalschmelz
administration (general smelting administration)
for all state owned smelting works.

Fig. 608 Saxon Oberberghauptmann (chief mining official)
Abraham von Schönberg (1640-1711)

Fig. 609 Russian Tsar Peter I (1672-1725)
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Since the 16th century travel grants for mining
officials were funded by the Saxon state. In 1702
this led to the institutionalization of the Stipendienkasse (grant pay office) at the Saxon chief
mining office in Freiberg which now financed
on a regular basis travel and study grants for
mining officials for visiting Saxon and foreign
mining sites and smelting works as well as university courses in chemistry, metallurgy, mathematics or law. During the 17th century especially
the advanced development of mine mapping
and surveying in the Saxon Ore Mountains attracted foreign mining experts to visit Freiberg.
Therefore, around 1650 the mining head master
of Clausthal in the upper Harz Mountains sent
several students to Balthasar Rößler (16051673) at Freiberg, who invented in 1633 the
hanging compass with cardan mounting and
was at that time the leading European expert
in mine surveying. Especially the Saxon smelting works at Halsbrücke and Muldenhütten and
the modern state owned mines in and around
Freiberg became places for practical studies in
mine surveying, mining, chemistry and metallurgy of Saxon mining officials and a growing
number of foreign visitors and paying foreign
students. In 1698 and again in 1711 the Russian Tsar Peter I visited Saxony and inspected in
1711 the smelting works at Halsbrücke and the
mine König August Erbstolln at Niederschöna
near Freiberg. After his visit in 1698 he recruited in 1700 Saxon mining officers and miners
for the Ural Mountains. In 1706 the first Russian
student came to Freiberg. In 1733 the mining
officer, physicist, chemist and metallurgist Jo-

Fig. 610 Historic view Halsbrücke amalgamation plant

Fig. 611
Mikhail Vasilyevich
Lomonosov
(1711-1765)

hann Friedrich Henckel (1678-1744) opened at
Freiberg a teaching laboratory for chemistry
and metallurgy which attracted in 1739/40 the
Russian students and later famous scientists
Mikhail Vasilyevich Lomonosov (1711-1765)
and his colleague Dmitry Ivanovich Vinogradov (1720-1758). In 1749 the Russian students
were followed by a delegation of Piedmont
military engineers who visited the mining sites
and smelting works of the Saxon Ore Mountains
because of the plan of the Kingdom of Sardinia
to reopen the ore mines at the island. Already
between 1670 and 1690 Saxon mining officers
were recruited for the mines of Røros in Norway.
In the Bohemian Ore Mountains, a state-run
mining college with a three-year curriculum
was established in Jáchymov in 1716 in order to
counter the lack of qualified labour after several
decades of languishing mining activities and to
prepare mining experts for the whole Habsburg

Nomination Dossier – Chapter 2

243

monarchy – the first of its kind anywhere in the
world. This school became a model for similar
mining schools in the Habsburg monarchy, e.g.
in Banská Štiavnica (1737) or Smolník (1747)
which were run with the help of graduates from
the Jáchymov mining school. The school was
closed in 1763 when the lower as well higher
mining education was relocated from Bohemia
to SLovakia (Banská Štiovnica).
Fig. 612 The upper part of Jáchymov around 1720, i.e. soon after
the first state-run mining college was established here. The teaching took place in the building of the supreme mining office, (the
former Royal Mint, in the upper central part of the picture)
Table 7 Overview about the development of education and knowhow transfer in the Ore Mountains in the third mining period (1650-1750)

Mining period

Education
Travel grants for Saxon mining officials
(17th century)
Foundation of the Stipendienkasse (scholarship program) at Freiberg (1702)

Early modern times (1650
to 1750)

First state-run mining school in the world
– Jáchymov (1716)
Laboratory for chemical and metallurgical
education at Freiberg (1733)
Laboratory for assaying as part of the mining school in Jáchymov (1733)

Knowhow transfer
Recruitment of Saxon mining officers to Røros/Norway
(1670-1690)
Recruitment of Saxon mining officers and miners to
Russia (1700)
First Russian students at Freiberg (1706)
Study visit of Lomonosov and Vinogradov at Freiberg
(1739/40)
Study visit of Piedmont mining officers from the Kingdom of Sardinia in the Saxon Ore Mountains (1749)

Forestry

Fig. 613 Deforestation and new farmland in the Saxon Ore Mountains in the 17th/18th
century.
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Mining and metallurgical activity in the Ore Mountains
also made a significant and worldwide contribution
to the development of the concept of “sustainability”.
The term “sustainability” (German: Nachhaltigkeit) is
generally traced back to the 1713 work “Sylvicultura
oeconomica, haußwirthliche Nachricht und Naturmäßige Anweisung zur wilden Baum-Zucht“ (the economic news and instructions for the natural growing
of wild trees), written by the Saxon Oberberghauptmann (chief mining official) and Kameralisten (tax
accountant), Hans Carl von Carlowitz (1645-1714). It
is in this book that Carlowitz penned the term “nachhaltende Nutzung” (sustainable use) of woodland for
the forestry industry, which needed to have an adequate and sustainable supply of wood, something of
crucial importance not least for mining (pit props) and
smelting (charcoal) in the Ore Mountains. The phrase
“nachhaltiger Ertrag” used by the industry eventually
ensured the concept found its way into the English
language and international forestry industry as “sustained yield” and in 1983 it was ultimately transformed
in “Sustainable Development” by the United Nations
“Brundtland Commission” and introduced thus into
the international debate on development and environmental policy. His theoretical considerations were
picked up around one hundred years later by Heinrich
Cotta, the founder of the science of modern forestry
and head of the Saxon Forest Academy at Tharandt.

2.b.2.4 Fourth mining period (1750-1850): Early Industrialisation

Mining activities, Saxon Ore Mountains
After the chaos and conflict of the Seven Years’
War, aggravating the economic decline of Saxony
in the first half of the 18th century, mining production in the Ore Mountains experienced a renewed
boom from around 1770 onwards. In this fourth
main period, while mining indeed failed to equal
the output achieved in the 16th century as a consequence of the extraction of low-grade ores, it did
receive fundamental new scientific and technological qualitative momentum with the founding of
the Mining Academy in Freiberg in 1765/66, which
ultimately facilitated its entry into the Industrial
Age. In the subsequent decades, the government
of Saxony ordered the reorganisation of the entire mining and smelting sector. One of the initial
steps was the technical modernisation of mining
activity. The establishment of the Mining Academy
in Freiberg made an invaluable contribution by
providing the extraction, the processing and the
smelting of ores with a solid scientific basis. Under
the directorate of Abraham Gottlob Werner (17491817), a famous mineralogist and cofounder of
modern geology, the Mining Academy developed
since 1775 to international importance and recog-
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The rebound of mining in the Ore Mountains in the first half of the 18th century was abrupt ended by
the Seven Years’ War (1756-1763). In 1756 the Prussian troops under Frederic II defeated the Saxon
and the Austrian armies at Pirna/Saxony and Lovosice/Bohemia and Saxony was occupied by Prussian troops. On the 29th of October 1762 the last great battle of the war was fought between the Prussian and Austrian armies at Freiberg which destroyed many of the mines and smelting works around
Freiberg. The war ended for Saxony with an economic and political disaster. Between 1763 and 1773
a comprehensive economical, political and administrative reform resolved this crisis and opened
the way for the early industrialization of Saxony. Until the end of the period Saxony and Bohemia
became early industrial centres and especially the Saxon Ore Mountains with its rich water power
resources developed into a centre of the early German textile industry. Mining still was an important
part of the Saxon and Bohemian economy but lost during the first half of the 19th century its leading
economic position. With the change from state controlled mining to the liberal system of the state
inspection of mining (1851/69) in both Saxony and Bohemia this period ended. Main characteristics
of the fourth mining period:
• the foundation of the Mining Academy at Freiberg (1765/66) which developed into a worldwide leading scientific research and training facility for mining experts and metallurgists;
• the introduction and further development of state-of-the-art technologies in mining and metallurgy;
• take-over of principal mines in the Bohemian Ore Mountains by the state in the second half of the
18th century followed by a crisis of mining after Napoleonic wars;
• scientific achievements especially in mineraology, geology and metallurgy;
• know-how transfer; at the beginning of the 19th century, the exchange of knowledge was further intensified by the development of a worldwide leading educational system by the Saxon elector to
meet the need of trained and educated mining experts;
• the further development of mining activities from early capitalistic to capitalistic production by the
closing down of unprofitable mines and the development of large compound mines as well as by
the introduction of mass production;
• the shift of the focus from mining of silver and cobalt ores to lead, tin, zinc, and bismuth ores in the
main mining areas.

nition, attracting scholars from all over the world
and becoming an archetype for the foundation of
mining academies in other European and American countries.
Fig. 614
Abraham Gottlob
Werner (1749-1817)
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Fig. 615
Mining Academy
Freiberg

Fig. 616
Overhand stoping
in a mine at
Freiberg around
1850 (Heuchler)

Aside from the silver and tin ore, that had until then
been the prevailing mined products, other previously
less-used ores that now gained in importance were
bismuth, cobalt, nickel, zinc or uranium. Apart from
tin ore deposits, the focus of mining in the Ore Mountains shifted back to the large Freiberg mining area
(4-DE). Even if Saxon mining in the 19th century provided little incentive for outside capital investment,
mining activity in the Ore Mountains remained an
economic factor the importance of which to Saxony
should not be underestimated. After 1765 the production of silver in the Freiberg mining area raised
from around 5 t up to around 20 t in 1850, at once the
lead production raised in the time between 1820 and
1850 from around 600 t up to 2,200 t. The number of
miners increased between from around 3,000 (1800)
up to around 9,000 (1850). Between 1750 and 1800
the Freiberg mines (4-DE) produced in total around
400 t silver, the other Saxon mining areas together
around 74 t. In the same period the tin production
of the Altenberg mining area (2-DE) reached in total
4,550 t and the Ehrenfriedersdorf mining area (13-DE)
1,500 t, while tin mining in the Eibenstock mining area
(15-DE) lost its importance with the decline of the tin
plate industry in the western Saxon Ore Mountains
after 1790. The bismuth and cobalt ore production
in the Schneeberg mining area (6-DE) in the period
between 1750 and 1800 reached in total 20,000 t and
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in the Annaberg mining area (8-DE) 3,200 t. Between
1760 and 1770 cobalt mining had its heydays in this
mining period in the Saxon Ore Mountains. A new
cobalt contract with the cobalt blue dye works was
signed in 1766 which fixed the annual production of
the mines at 395 t. In 1800 most of the Schneeberg
cobalt mines were bought by the blue dye works. But
after 1800 the rich cobalt ore deposits at Schneeberg
were largely depleted and the costs of mining and
processing of the deeper and less rich ore deposits
raised. Around 1840 a new Hauptbetriebsplan (main
operating plan) announced the introduction of new
hauling and pumping technologies and led to the installation of water powered hauling machinery and
first water column engines and turbines (1852/53).
Since 1824 the blue dye factory at Oberschlema started the production of nickel out of smalt, followed by
the blue dye factory Niederpfannenstiel in 1846. Only
one year later (1847) the competition of foreign blue
dye factories and of the since 1822 developed ultramarine led for the first time to no dividend payout of
the Saxon blue dye factories.
Between 1750 and 1850 iron ore mining and
processing in the western Saxon Ore Mountains
came to an end. The uneconomical use of charcoal
in the blast furnaces and the lack of an introduction
of the modern coke technology, the lack of sufficient
iron ore deposits for mass production, the unfavourable infrastructural position in the narrow valleys of
the Ore Mountains as well as the obsolete production and economic organisation of the iron works in
the Ore Mountains and the expensive and outworn
products of the ironworks led to the decay of this
traditional business. The number of blast furnaces
droped from 24 (1800) to 8 (1850) which were only
used temporarily on the basis of charcoal. Some of
the ironworks survived only because they changed
their production to iron casting with pig iron bought
on the free market (e.g. Erlahammer, 16-DE). Others were transformed into groundwood, paper and
cardboard factories or into agricultural operations.
Iron ore mining and smelting vanished around 1850
out of the Saxon Ore Mountains.
From a quantitative perspective, mining in the
Saxon Ore Mountains in truth did decline in international and national importance, but in its qualitative
meaning it stands for numerous technical innovations and for advancements in scientific knowledge
until today. New technological and scientifically
tested mining and smelting processes were introduced. The use of improved extraction and water
management technology enabled mining to be carried out at greater depths and therefore contributed
to the further exploitation of the available deposits.
Efforts were undertaken to arrest the decline of mining through technical modernisation and the statesponsored expansion of the infrastructure, such as

the construction of the ore canal with its boat lifts
in the Freiberg Northern Mining District (commissioned in 1789) or the building of the Rothschönberger Stolln (drainage gallery, 1844-1877/82) for
the drainage of the Freiberg Mining Landscape (4DE), at this time with nearly 51 km length the largest
drainage adit project in Europe.

ing Academy and later Saxon Oberberghauptmann
(chief mining officer), was appointed as Bergmeister
(mining officer) at Marienberg. Financed by the
Saxon State he modernized the administration and
technology of the mines of the region what led to a
temporarily new boom of silver mining in the area
until the end of the 18th century.
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Fig. 617 Profile of the Rothschönberger adit (Wagenbreth):
(1-8) Ventilation shafts, (I-VII) Mining levels, (A) Alter Tiefer
Fürstenstolln adit, (R) Rothschönberger Stolln adit.

Fig. 619
Horse gin at the
Rudolph shaft near
Marienberg
(1838-1877)

Fig. 618 Inspection tour by boat in the Rothschönberger adit (Börner
1906)

The now scarcely profitable mining activity in the
Ore Mountains ultimately owed its continued existence on the extremely active engagement and support from the State of Saxony. Besides the Freiberg
Mining Landscape one other example for this development is the Marienberg Mining Landscape (11DE). In 1767 Friedrich Wilhelm Heinrich von Trebra
(1740-1819), the first graduate of the Freiberg Min-

Fig. 620
Portrait of Friedrich
Wilhelm Heinrich
von Trebra, chalk
drawing by Anton
Graff (before 1813)
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a contribution which was directly reciprocated
by mining and the technologies developed there.
It is no coincidence that the first locomotive built
by Richard Hartmann (1809-1878) in Chemnitz
was named Glück Auf (a traditional German miners’ greeting), while the steam engine designed by
the Freiberg Kunstmeister (pumping technology
specialist) Brendel for the Alte Elisabeth Fundgrube
(mine) in Freiberg was built by the Chemnitz-based
mechanical engineering company Pfaff.

Mining activities, Bohemian
Ore Mountains
Fig. 621
Metallurgical
complex of the
Antonshütte (built
1827/30)

Fig. 622
Historic view of the
engineering works
Richard Hartmann
in Chemnitz

This was equally true of metallurgy in the Ore
Mountains, which, with the abandonment of unprofitable sites such as Antonshütte (metallurgical
complex, 1831-1858) in the Western Ore Mountains,
was now concentrated at the two central locations
of Muldenhütten and Halsbrücke near Freiberg (4DE). The Mining Academy was the location for the
development of new smelting processes based on
scientific-chemical research, and these were successfully applied in connection with the modernisation of the state-run silver smelteries.
In the first half of the 19th century a new branch
to Saxon mining activity ultimately began to develop in the form of coal mining in the fringes of
the Ore Mountains in the Plauenschen Grund area
near Dresden, in the Zwickau and in the Lugau/
Oelsnitz Mining Districts. This new sector was privately financed and incorporated the latest technical standards. In addition to ore mining it was to
form an important pillar for the now rapidly burgeoning industrialisation of Saxony. The general
development of industry in Saxony, particular in
relation to mechanical engineering, had a direct
influence on the technology employed in mining,
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A second boost to the mining of ore in the Bohemian part of the Ore Mountains was apparent from
the middle of the 18th century onwards, when under Empress Maria Theresia (1717-1780) the mining of ore was taken up in some places with the
support of the State. Due to the lack of precious
metal needed to create money which in 1762 led
to the first issue of Bankozettel (paper banknotes),
the interest of the State, exhausted through wars,
aimed principally towards the known silver deposits. In harmony with the economic strategy of the
Austro-Hungarian monarchy, seeking to achieve
raw materials self-sufficiency and a positive trading balance, this focus was also directed towards
other metals. The State began to invest massively
in the renewal and the expansion of mining. State
subsidies were applied to upgrading older adits
and the installation of new deeper-lying drainage
adits as well to procure powerful winding machines and pumping systems. The support given
by the state to mining likewise extended to the
mining towns and the private mining entrepreneurs. In 1748, for example, the mining towns were
permitted to apply a portion of the taxes for investments in ore mining, in 1751 the price of silver was
raised, in 1754 those mining entrepreneurs who
posted losses were permitted to forego payment
of the Bergzehnt (one-tenth mining tax).
The most energetic era of state prospection activity took place in the 1760s and 1770s, when among
others a whole series of former deposits in the Bohemian Ore Mountains, from which precious metals
and useful metals (particularly in Jáchymov), were
prospected with the investigation leading to the discovery of untouched deposits. However, it soon became clear that the huge sums of money ploughed
into the ore mine works were not producing the
desired effect. The exploration of the ore deposits
ceased as early as the start of the 1780s and from
the turn of the century, the State also began cutting
its funding for advancing adits. The 19th century began with a further general decline in mining operations, a consequence of the financial depletion of
the monarchy caused by the Napoleonic Wars, the

Fig. 623 Horse gin of the Helena Huber (later Kaiser Josef) mine on
a section of a 1775 map of the Jáchymov mining district

From the middle of the 17th century, the state’s
interest was focused especially on Jáchymov, but
mining was seen to flourish in other parts too. In
the 1760s and 1770s, the State took possession of
some mine works in Jáchymov that had been previously owned by foreign enterprises, most prominently the Hohe Tanne mine. The concentration of
entrepreneurial mining activities in the hands of
the state with a standardised concept and organisation proved successful. Following the reorganisation of the Oberbergamt (chief mining office)
in Jáchymov in 1750, from 1755 silver ore mining
experienced a renewed upturn. Whereas silver production in 1745 to 1754 only returned 296 kg, from
1755 to 1800 it exceeded more than 53 tonnes. In
1766, Jáchymov was home to almost 1,000 miners. At the outset of the 19th century the majority
of mines in Jáchymov belonged to the State (with
the exception of the communal mine Einigkeit,
now Svornost mine). The Jáchymov ore mines at
that time were among the deepest anywhere in the
world. Especially the two main drainage adits, St.
Barbara and St. Daniel, had an outstanding length.
However, with the state bankruptcy of 1811, works
in some of the mines were reduced or suspended,
and the production of silver never again reached
the levels of the second half of the 18th century.
Only 232 miners remained in the district by 1825,
and the rapid decline also continued in the subsequent years. It was only due to the boom in uranium pigment production in the 1840s that the
Jáchymov mines remained operating.
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State bankruptcy in 1811 and the fall in demand for
metal at the end of the Napoleonic Wars in 1815, as
well as the new regulations on mine sizes (1805),
which signalled the end for smaller mining operations. Despite a series of progressive measures implemented by the state in an attempt to revitalise
mining in the Bohemian Ore Mountains, by the 18th
century the Ore Mountains no longer played a leading role in relation to the introduction of new mining techniques and technologies. This role was now
assumed by the Slovak Ore Mountains. Progressive
methods were applied especially to water management technology. In the Jáchymov’s Helena Huber
mine, for example, a piston pump was installed
which was capable of pumping water from a depth
of 339 m. Based on experiences in Slovakia, in the
1760s water-column engines were used for the first
time – one of the first of these was put into operation in Hřebečná.

Fig. 626
A section from a
late 18th century
map of the Jáchymov mining district
showing the trend
of main silver veins
in the vicinity of the
town hall and the
Royal Mint

Fig. 624 Horse gin of the Kaiser Josef mine in Jáchymov around 1930

Fig. 625 Water wheels for pumping water out of the mines situated
at different levels of silver mines in the Elias valley mining district
in Jáchymov (a section of a 1789 map)

In seeking a reactivation in silver ore mining, the State also invested in other districts.
In some of these, such as in Abertamy and Boží
Dar, the State was practically the sole investor
and mining entrepreneur, by the middle of the
18th century. Despite the enormous amount of
effort made, the profits earned by the mining
operators were moderate; in the majority of
cases mining was actually a loss-making business. For that reason the State withdrew its involvement from some of these mines towards
the end of the 18th century or at the beginning
of the 19th century.
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Fig. 627
Horní Blatná’s mining entrepreneur
J. F. von Hessler
and his family
(1745)

A similar development was apparent in the tin
and iron ore mining districts, where the mining
entrepreneurs were mainly private enterprises or
communal-based. For example, in the second half
of the 18th century, the Hřebečná tin mining district
experienced the rapid on-set of a boom, almost
matching the highest outputs of the 16th century.
However, at the beginning of the 19th century mining
declined quickly. In the neighbouring Horní Blatná,
where next to private enterprises the state itself
acted as a mining entrepreneur, also a high output
was registered at the start of the second half of the
18th century, but just 50 years later this too was already a thing of the past. The State was still taking
on tin mines in 1818, but the yields were fairly minimal. The mills used to manufacture cobalt pigment,
and which had prospered throughout the entire
18th century, also experienced huge problems in the
1830s in rising to the new competition in the form of
the synthetic ultramarine. By the middle of the 19th
century most of the mills had ceased operating.

Fig. 628 Reconstruction of the appearance of the Mauritius mine in Hřebečná in 1775 showing the main shaft building, stamp mills, tin and arsenic smelters and other mine installations including the water management system (based on a 1775 map)
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There was still almost 200 miners working in the
Krupka tin mining district at the end of the 18th century, but the mines there were in a perilous situation,
exacerbated not least by the competition presented
by coal mining developing rapidly at the foot of the
Ore Mountains, which was able to headhunt miners
from the ore mines with the better wages it offered.
Another important factor in this regard was that the
Bergregal (mining sovereignty) was extended to
coal in 1789. As a consequence, the State invested
more in the mining of coal than ore.
At the end of the 18th century and the beginning
of the 19th, the production of iron became concentrated at several large-sized smelteries. Once the
industrial revolution had taken hold and especially
following the transition to lignite and coal-firing, the
charcoal-burning iron smelteries of the Ore Mountains were no longer competitive. By the middle of
the 19th century only a few surviving enterprises that
had succeeded in adapting to the changed conditions remained. Consequently, by the middle of the
19th century, the mining of iron ore from most of the
smaller deposits had ceased entirely, and even the
larger deposits sites such as in Horní Blatná did not
survive to see the end of the 19th century.

Mining administration in Saxony
Until the early 19th century the chief mining office
was enlarged by the assignment of Bergräte (mining councilors) and Bergkommissionsräte (mining
superintendents), of the Maschinendirektor respectively the Oberkunstmeister (head of the new
established machine construction department),
the Oberhüttenvorsteher (chief smelting officer)
and in 1765 by the Mining Academy of Freiberg.
Since this time the top management of the Ober
bergamt was composed of the Oberberghauptmann (chief mining officer), several permanent
appointed Bergräte (mining councilors) and
the representatives of the Oberbergamtskanzlei
(chancellery of the chief mining office). The hierarchic structure of the Saxon Bergstaat (mining
state) compromised in 1831 the Oberbergamt
(chief mining office) at Freiberg, the three Ober
zehnten- und Austheilerämter (finance departments) at Freiberg, Annaberg and Schneeberg,
the Bergakademie (mining academy) Freiberg,
the Bergämter (mining offices) at Altenberg, Annaberg, Geyer and Ehrenfriedersdorf, Johann
georgenstadt (including Schwarzenberg and
Eibenstock), Marienberg and Schneeberg, the parish Bergamt Falckenstein, the Berggerichte (mining courts) at Freiberg, Altenberg and Seiffen as
well as several other institutions like the Berg- und
Hüttenphysici (mining and smelting physicians),
the Bergchirurgi (mining surgeons), the Hammer-,
Edelstein- and Serpentinstein-Inspectoren (inspec-

tors for hammer mills, gemstones and serpentine
stones). Furthermore, each regional Bergamt compromised its own hierarchic structure of mining officials from the Bergmeister at the top down to the
headmen of the regional miners’ associations.
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Fig. 630
Saxon mining
officer (General
Berg-Commissarius) in his full
dress (1768)

Fig. 629 Friedrich Anton von Heinitz (1725-1802)

Part of the Bergstaat was also the likewise hierarchic organized Generalschmelzadministration
(general smelting administration), founded in 1710
under the supervision of the Freiberg chief mining office. In 1831 it comprises the Oberhüttenamt
(chief smelting office) at Freiberg, responsible with
its staff for the smelting works Muldenhütten and
Halsbrücke near Freiberg as well as for the Saigerhütte Grünthal (liquation hut), the state owned
Blaufarbenwerke (blue dye factories) at Schneeberg
and Oberschlema as well as the private blue dye factories at Zschopenthal, Niederpfannenstiel and Albernau. The headmen of the Hüttenknappschaften
(smelting workers’ associations) constituted the
lowest rank of this hierarchy.
Since the late 17th century all Saxon miners and
smelters were step by step incorporated into the
Saxon mining state. In 1668 the Saxon Elector had
issued an order that miners had to wear a black
jacket on churchgoing and in 1719 for the first time
extensive regulations had been introduced for the
clothes (Habit) miners had to wear during their parades at official ocassions. In 1768 this regulations
led to a uniform-order which in detail mirrored
with 11 ranks the hierarchic structure of the mining
state in Saxony. With this the miners’ uniform and
the military like order of the Saxon miners’ parade
was finally fixed and the miners and their associa-

tions became finally integrated into the hierarchy
of the Saxon mining state. From now on until 1868
the miners’ parade including all ranks of mining officials of the state mining and smelting offices, the
miners of the several mining districts and the smelting workers of the state owned smelting factories as
well as the students with Saxon state grants of the
Freiberg Mining Academy became part of the official
celebrations for the House of Wettin and their mining state. Together with the distribution of the statecontrol mining system the Saxon uniform-regulations for miners and the tradition of miners’ parades
were adapted in regional varying form in most of the
other continental European mining regions.

Fig. 631
Miners’ parade at
Freiberg (around
1850).
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Mining administration in Bohemia
The year 1750 represented a milestone in the reform of the official administration of mining in Bohemia. In Jáchymov and Kutná Hora two new Oberbergämter (chief mining offices) were established,
while the network of administrative mining offices
was gradually expanded as an organ of the state authority. Under emperor Joseph II (1741-1790) a complete separation of mine administration from the
judicial-political administration took place. By way
of letters patent issued in 1783, three mining courts
were established in Jáchymov, Příbram and Kutná
Hora. The court decree of 1784 abolished the office
of the chief mint master, to whom all administrative
mining offices in the Bohemian territories had been
previously subject, and whose scope of authority
(apart from judicial matters) was now transformed
to the Gubernium, in which the two sitting mining
superintendents were responsible for the administration of the mining towns belonging to the sovereign and the estates. They also had authority over
the administrative mining offices established simultaneously in 1813 in Příbram and Jáchymov.

Fig. 632
Wooden water
wheel in a mine at
Freiberg around
1850 (Heuchler)

Fig. 634 Cast iron angels of a water-column engine in a mine at
Freiberg around 1850 (Heuchler)

Mining technology,
inventions and innovations
From 1767 onwards, the Freiberg Kunstmeister (pumping technology specialists) and
Maschinenmeister (engine specialists) Johann
Friedrich Mende (1742-1798), Christian Friedrich

Fig. 635 Water-column engine of Brendel, Segen Gottes Erbstolln
(Lausch, um 1989)

Fig. 633 Water-column engine in a mine at Freiberg around 1850 (Heuchler)
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Fig. 636 Water-column engine of Brendel, Alte Mordgrube Fundgrube (mine) (Kugler 2009)

Fig. 637 Functional diagram of the comparison between water
wheel pumping engine and water-column engine (Wagenbreth)
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engines were not invented in the Ore Mountains
– that accolade goes to the Harz region and
Hungarian mining instead – from 1767 crucial
technological improvements were nevertheless
made. The mining engineers Mende and Brendel
developed the technology of water-column engines to perfectness in the Ore Mountain region.
Especially the development of the double acting
two cylinder water-column engine by Brendel in
the 1820s and his invention of the cone steering
for the engine found international recognition
and its place in the international technical literature. Rare preserved examples of this technology, which was used until 1958, are preserved
in the Freiberg Mining Landscape (4-DE) at the
Segen Gottes Erbstolln mine and at the Alte Mordgrube mine.
In 1846 Schwamkrug developed special water
turbines that bear his name, deployed in mining
as propulsion engines for water pumping and
extraction machines. The Schwamkrug turbine
was first used for pumping water in 1847 at the
Lichtloch V (light shaft) of the Rothschönberger
Stolln (adit 4-DE) in an underground machine
room and found its way to other mining sites in
Europe (e.g. Sweden). During the construction of
the Rothschönberger Stolln (adit) (1844-1882) as
part of the Freiberg mining water management
system, at that time with more than 50 km the
longest drainage adit worldwide, the Freiberg
mathematician and engineer Julius Weisbach
(1806-1871) showed for the first time the capability of the theodolite for underground surveying and mapping and became by this the founder of modern mine surveying.

Fig. 639
Functional
diagram of the
Schwamkrug
turbine (Wagenbreth)

Fig. 638 Scheme of the control system of the double acting water
column machine developed by Christian Brendel in the 1820s.

Brendel (1776-1861), Carl Julius Braunsdorf
(1807-1883) and Friedrich Wilhelm Schwamkrug (1808-1880) made crucial technological
improvements in the field of water hoisting machinery in the Saxon Ore Mountains. One significant advanced development occurred in waterpower-based water management technology
with the introduction of water-column engines
in the 18th century. While these reciprocating
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Fig. 642 Functional diagram of the boat lift at Rothenfurth
(Wagenbreth)

Fig. 640 Schwamkrug turbine, Thurmhofschacht (shaft) (Schreiter 2007)

Fig. 641 Survey training of Professor Weisbach with students of the Mining Academy
Freiberg in the 1850s (Heuchler)

Additionally, the presumably first boatlifts of
the world were built by Johann Friedrich Mende
1788/89 and 1790/92 at the Freiberger Mulde
river near Rothenfurth and Kleinvoigtsberg to
improve the ore transport on the Churprinzer
(1788/89) and the Christbescherunger (1790/92)
ore canals between the mines of the Freiberg
northern mining district and the smelting works
in Halsbrücke (4-DE).
In the Freiberg mining area in 1829/30 more
than 40 Kunstgezeuge (water pumping engines)
with together 1,100 horsepower and 28 hauling
engines (12 horse gins, 16 waterpowered gins)
were installed. Until 1850 the number of hauling engines raised to 34, among them now 22
waterpowered gins, one turbine (1843 at Gesegnete Bergmanns Hoffnung mine) and 4 steam
engines (first 1844 at Reicher Bergsegen mine),
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Fig. 643 Ore canal at Großschirma (Patzig, um 1870)

two of them combined with water pumps. The
compared to other European mining areas small
number of steam engines resulted from the comparatively large operating costs of steam engines
compared to the since a long time established
water power and management system in the Ore
Mountains.
Associated with these technological developments in ore mining from the late 18th century
onwards the centralised smelting works in the
Freiberg Mining Landscape (4-DE) became inventive places of international importance:
• The first successful large-scale technical realisation of the cold amalgamation of silver with the
aid of mercury (1791-1794) was invented at the
Halsbrücke smeltery (4-DE). The amalgamation
plant constructed in the Halsbrücke smeltery
1787/91, after a fire in 1792 new built 1792/94 and

Fig. 644 Functional diagram of the development of the hauling
engines in the Ore Mountains (Wagenbreth: a) winder: medieval
times to 19th century, b) horse gin: 16th to 19th century, c) water
hauling engine: 16th to 19th century, d) steam engine: mid-19th to
mid-20th century

in productive operation until 1857, saw the successful large-scale technical realisation of the cold
amalgamation of silver with the aid of mercury for
the first time. In 1796 a water-pressure plant was
added to the amalgamation plant to improve fire
safety, and this was driven using water from the
Roter Graben (ditch). In 1816, the Freiberg chemist,
Wilhelm August Lampadius fitted the plant with
the gas illumination system he had designed, the
first of its kind anywhere on the European continent. From 1792 to 1872 the smeltery housed a
slag bath, which was successfully used as a spa. It
was due to all these outstanding features, that the
Halsbrücke smeltery and the amalgamation plant,
in particular, was viewed as the “8th wonder of the
world”, and one of the technical sightseeing highlights of the mining activity around Freiberg, enjoying as it did nationwide fame.
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Fig. 645 Historic view of the amalgamation plant of the Halsbrücke smeltery

Fig. 646 Site plan of the historic Halsbrücke smeltery complex

Fig. 647 View into the Halsbrücke amalgamation plant around 1850 (Heuchler)
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Fig. 649 Silver cupellation furnaces in a smeltery at Freiberg around
1850 (Heuchler)

Fig. 648
Shaking tables in
an ore processing
plant at Freiberg
around 1850
(Heuchler)

• The Muldenhütten, Halsbrücke and Antonsthal
smelteries in Saxony are strongly associated with
the introduction of cast iron air blowers (1828 to
1836) in the Ore Mountains which were constructed by the Freiberg Maschinenmeister (engine specialist) Brendel. They became necessary because
of the growing need of air blast for the more and
more efficient furnaces and the mass production
of the smelteries in the early 19th century. The Muldenhütten air blower (4-DE), built in 1827, was in use
until 1954. The Antonsthal air blower (Schwarzenberg Gebläse), built in 1829/31, was translocated
after the closure of the smeltery (1860) in 1862 to
the Halsbrücke smeltery where it was in use until
1925. In 1936 it was again translocated as a technical monument to the teaching mine Alte Elisabeth
(4-DE) of the Freiberg Mining Academy.
In addition the Ore Mountains are associated with
several other innovations:
• In 1823, the Schneeberg physician, Ernst August

Fig. 650
Historic view of
the Muldenhütten
smeltery (around
1830)
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Geitner (1783-1852), manufactured pure nickel
for the first time. In 1826 he was granted a patent
for argentan or German silver, an alloy of copper,
nickel and tin, used in the manufacture of cutlery and tableware. Geitner therefore became
the founder of a significant industrial enterprise
that is still extant in the Ore Mountains today.
• In 1848 Carl Friedrich Plattner (1800-1858),
professor at the Mining Academy Freiberg, invented the gold extraction by chloric gas (Plattner-Extraction).
• In 1850 the invention of continuous vibrating
screens (Rittinger screens) by Peter Ritter von
Rittinger (1811-1872), head of the mine office
in Jáchymov (1-CZ) substantially increased the
effectivity of mineral sorting. These screens
became soon adopted worldwide. Already in
1849, Rittinger improved the technique of water
pumping by introducing one-piston water-column machine.
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Fig. 651
Geitner German
silver factory

Table 8 Mining technologies, inventions and innovations in the Ore Mountains 1750-1850

Technologies/Invented or further developed in the Ore Mountains

First documented

Notes

1779
1842
1843
1844

until mid-19th century
until early 19th century
until 1890
until early 19th century

1767
1788/89
1820
1829/30
1828/29
1846

until 1772
until 1868
until early 20th century
until 1870
until late 19th century
until early 20th century

1777
1794
1823/26
1827/30
1830/45
1848
1850

until mid-19th century
until 1857
until 20th century
until 1930s
until 1865

Hauling and hoisting
Hungarian mine cart
English mine cart
Schwamkrug turbine
Steam winding engine
Water management and infrastructure
Water column machine
Boat lifts (ore transport)
Water column engine of Christian Brendel
Horse iron railway
Schwamkrug turbine
Processing and smelting
Vibrating screens
Large scale cold amalgamation process
Argentan production
Cast iron blowing engines
Air furnaces
Gold extraction by chloric gas
Continuous vibrating screens

Scientific achievements
Following the footsteps of Agricola and Ercker
was the scholar and scientist of the Mining Academy Freiberg, Abraham Gottlob Werner (17491817), who is considered to be the founder of
geognosy (study of the structure and construction of the solid earth crust), and so is deemed to
be one of the founders of modern geo-sciences.
Werner was almost equal to Agricola in his level
of training and interests, and having conducted
investigations on the formation of basalt on the
Scheibenberg in the Ore Mountains at the end
of the 18th century, he developed the Neptunism

until 20th century

theory for the formation of the earth, which hypothesized that the minerals, rocks and entire
earth’s surface were formed by sedimentation
from the water formed by the oceans that themselves resulted from the Great Flood. With this,
Werner ignited a confrontation with the proponents of the vulcanist theory of the Earth’s formation (as argued by the Plutonists), of which the
Scotsman James Hutton (1726-1797) played a
leading role. The controversy was to become one
of the first great international scholarly disputes
in the field of natural sciences. Even if it was the
theory of the Plutonists that finally become ac-
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Fig. 652 Wilhelm August Lampadius (1772-1859)

Fig. 653 Alexander von Humboldt (1769-1859), 1791 student at the
Mining Academy Freiberg

cepted, Werner’s method nevertheless did make
a considerable contribution to the birth of modern geology. Due to his outstanding scientific
reputation, he attracted subsequently famous
natural scientists to the Mining Academy Freiberg as students and his pupils. Among these
were outstanding names such as Alexander
von Humboldt (1769-1859), Franz von Baader
(1765-1841) and Leopold von Buch (1774-1853).
Werner is known for being an Inspektor at the
Mining Academy Freiberg but also an important
“science organiser” and academic lecturer, who,
with the “Theoria cum Praxi” principle, contributed significantly to the international success of
this first leading scientific mining university in
the world.

From the Mining Academy Freiberg (founded
in 1765) and its teaching faculty there emerged
other esteemed and indeed internationally famous scholars such as the chemists Wilhelm August Lampadius (1772-1842), Clemens Winkler
(1838-1904) and the physicist Ferdinand Reich
(1799-1882) as well as the mineralogist Theodor
Richter (1824-1898). In 1796, Lampadius discovered carbon disulfide and around 1799 he
was working on the generation of illuminating
gas and in 1811 he installed a first gas light at
his house in Freiberg (4-DE), the first of its kind
in continental Europe. In 1816 Lampadius built
a gaslight facility at the smelting works of Halbrücke which was in use until 1895.

Table 9 Overview about the development of science and scientific publications in the Ore Mountains

Mining period

Science (selection)

Scientific publications (selection)
Ulrich Rülein von Calw: Ein nützlich Bergbüchlein
(1500)
Georgius Agricola: De re metallica libri XII (1556)

Early modern times
(late 15th to mid-18th centuries)

Lazarus Ercker: Allervornehmisten Mineralischen
Erzt und Bergwercks-arten (1574)
Lazarus Ercker: Aula subterranea (1574)
Balthasar Rößler: Speculum metallurgiae politissimum oder Hellpolierter Berg-Bau-Spiegel (1700)
Hans Carl von Carlowitz: Sylvicultura oeconomica,
haußwirthliche Nachricht und Naturmäßige Anweisung zur wilden Baum-Zucht (1713)
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Mining period

Science (selection)

Scientific publications (selection)

First systematic classification of minerals
(1774)
Neptunismus (1787/88)

Early industrialisation (mid18th to mid-19th centuries)

Foundation of the tradition of naming
minerals after individuals by Werner (1783)
Discovery of the element uranium in Jáchymov pitchblende (1789)
Discovery of carbon disulphide (1796)
Mining Academy Freiberg as important centre of mineral analysis (mid-19th century)

Abraham Gottlob Werner: Von den äusserlichen
Kennzeichen der Fossilien (1774)
Magazin für die Bergbaukunde (1785)
Abraham Gottlob Werner: Oryktognosie oder Handbuch für die Liebhaber der Mineralogie (1792)
Henrich Cotta: Anweisung zum Waldbau (1817)
Karl Friedrich Plattner: Probirkunst mit dem Löthrohre (1835)

Chapter 2

Abraham Gottlob Werner (1749-1817)
as a cofounder of modern geology and
mineralogy

Plattner extraction of gold by chloric gas
(1848)
Discovery of the element indium (1863)
Industrialisation (mid-19th to
mid-20th centuries)

Discovery of the element germanium (1886)
Discovery of the radioactive elements
polonium and radium (1898) in Jáchymov
pitchblende

Numerous further chemical elements were discovered on the basis of ores mined in the Ore Mountains: In 1783 by the Spanish-Mexican D´Elhuyar
brothers discovered tungsten based on an analysis of wolframite from Zinnwald (2-DE) followed in
1789 by Martin Heinrich Klaproth (1743-1817) with
the discovery of uranium in the pitchblende from
Jáchymov (1-CZ) and Johanngeorgenstadt. Numerous other minerals obtained their names after their
place of discovery, their first describers of famous
personalities from the Ore Mountains region. Among
these are agricolaite, adolfpateraite, běhounekite,
bornite, haidingerite, herderite, jáchymovite, lindackerite, mathesiusite, mixite, stephanite, sternbergite, svornostite, štěpite, voglite, zippeite (1-CZ),
annabergite (8-DE), freibergite, freieslebenite (4-DE),
greifensteinite, roscherite (13-DE), krupkaite, kettnerite (4-CZ), beyerite, brendelit, koechlinite, köttigite, lautite, neustädtelite, pucherite, schlegelite,
schneebergite, schumacherite, trögerite, walpurgite, zeunerite (6-DE), or zinnwaldite (2-DE).
The tradition of naming minerals after individuals
was established in 1783 by Abraham Gottlob Werner
at the Mining Academy Freiberg who named prehnite after its discoverer Colonel Hendrik von Prehn
(1733-1785) in South Africa. Detailed mineralogical research of Ore Mountains deposits performed
since the 18th century to the present day has contributed to the Ore Mountains numbering among
the regions of the world with the highest number of
minerals described for the first time (type localities).
Jáchymov (1-CZ) alone was home to the discovery
of more than 440 different minerals of which for
more than 50 is a type locality.

Adolf Ledebur: Handbuch der Eisen- und Stahlgießerei (1883)

Between 1785 and 1799 Johann Friedrich
Lempe (1754-1801), professor for mine surveying at the Mining Academy Freiberg, published
with the Magazin für die Bergbaukunde (journal
for mining sciences) the first scientific journal in
this field worldwide.
Fig. 654
Front page of the
Magazin für die
Bergbaukunde
(journal for mining
sciences, 1788)
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Education and know-how transfer

Fig. 655
Student of the
Mining Academy
Freiberg in his full
dress (1768)

With the establishment of the state controlled mining
system and the development of a hierarchical organized mining authority in Saxony the state tried to get
control above the elementary and secondary level of
education of the miners and their families. In order to
convey to future miners the elementary educational
and mining knowledge they would require for their
work, mining schools were founded in the 18th century in the Ore Mountains, starting in Bohemian Jáchymov/Joachimsthal (1716) and then from 1778/79 in
Saxony, initially in Freiberg and then in the upper Ore
Mountains mining districts of Altenberg, Marienberg,
Annaberg, Scheiben
berg, Oberwiesenthal, Johanngeorgenstadt, Schneeberg, Ehrenfrieders
dorf and
Geyer, with the Mining School in Freiberg for a time
functioning as a prep school for pupils who would
subsequently attend the Mining Academy founded
in Freiberg 1765. Subordinated to the Kursächsisches
Oberbergamt (electoral Saxon chief mining office) in
Freiberg a complete system of educational institutions with the Knappschaftliche Bergschulanstalten
(local elementary mining schools), the secondary level of the Bergschulen (mining schools) in all districts of
the Saxon Ore Mountains (Altenberg, Annaberg, Freiberg, Johanngeorgenstadt, Marienberg, Schneeberg)
and the Bergakademie (mining academy) at Freiberg
at the top level was established. Thereby it was possible to open up the pathway of an elementary, second

or even third-level education in mining to talented
young people working in the mining industry, whose
social background would otherwise have excluded
them from attending school. It was not privileges but
talent that formed the selection criteria for this education system, to which numerous subsequent students
of the Mining Academy and Saxon mining officials
owe thanks for their professional careers.
As part of an economic recovery program of the
Saxon state after the Seven Years War (1756-1763) the
grant pay office of 1702 was transferred in 1765 into
the plan for the foundation of the Mining Academy at
Freiberg which opened its lecture courses in spring
1766. The Mining Academy was founded by the Saxon
mining officials Friedrich Wilhelm von Oppel (17201769) and Friedrich Anton von Heynitz (1725-1802)
on 13 November 1765 in conjunction with the political and economic reform in Saxony after the Seven
Years’ War. With this the world’s oldest still existing
mining university was founded and is now known
today as the TU Bergakademie Freiberg (technical
university mining academy). Over the decades which
followed, using skilled graduates from the Mining
Academy, the Saxon mining industry developed economically and technically to become once again one
of the leading centres in Europe. The high reputation
of Saxon mining and smelting technologies and the
Mining Academy Freiberg attracted students not only
from Saxony and the other German states but also
from foreign countries. The foundation of the Mining
Academy Freiberg and especially with its scientific
advancement in the time of the directorate of the famous scientist Abraham Gottlob Werner (1749-1817)
since 1775 Freiberg became from the 18th to the early
20th centuries the cradle of the modern development
of education in mining and metallurgy. The Freiberg
Mining Academy was the archetype for the development of numerous other mining schools, academies
and universities in Europe and other parts of the
world (e.g. Berlin/Prussia 1770, Petersburg/Russia
1773, Madrid/Spain 1777, Paris/France 1783, Mexico
City/Mexico 1792; Akita/Japan 1910).

Fig. 656 First lecture room of the Mining Academy Freiberg (1765)
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Fig. 657
Historic view of
the Mining Academy Freiberg, 19th
century

The close link between teaching and research at
this university as well its practice of appointing distinguished scholars and researchers as lecturers has
secured its international reputation for 250 years as a
teaching and research institution, visited as far back
as the 18th and 19th century by numerous foreign students particularly from Southern and Central America, but also from Asia, Africa and Europe (first foreign
students from Netherlands 1771, Russia 1772, Brasil
1792, USA 1819, Africa 1847, Asia 1859, Australia 1869).
In the second half of the 19th century many students
from the USA studied in Freiberg and founded 1859
the Anglo-American Club. Between 1766 and 1935
(mostly until 1914) almost 2.900 (38%) of the around
7,500 students of the Freiberg Mining Academy came

from in total 54 foreign countries (among them 801
from Russia, 324 from USA, 231 from Great Britain, 110
from South and Middle America, 63 from Norway, 46
from Turkey, 47 from Spain, 47 from Japan, 42 from
Hungary, 34 from Sweden, 27 South Africa and 11
from China. Around 1900 one third of the students
came from Russia and in 1913 around 60 percent of
the students of the Mining Academy came from foreign countries. Former German and foreign students
of the Freiberg Mining Academy helped as experts
in mining and metallurgy to develop the geological
survey, the mining and metallurgical industries in all
parts of the world (e.g. iron and steel industry in Japan, geological survey and metallurgical industry in
the USA).
Fig. 658
Scholars oft he
Freiberg mining
school (1885)
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Saxon mining officials, miners or former foreign
or German students of the Freiberg Mining Academy
played a crucial role for knowhow and technology
transfer into foreign countries in the time of industrialisation in the late 18th to the 20th century as some
examples explain:
• Former students of the Freiberg Mining Academy were in 1792 José Bonifacio d’Andrada e Silva
(1763-1829), later chief mining officer at Lisbon and
minister in Brasil; in 1797/1802 Jean Francois d’ Aubuisson de Voisins (1769-1841), later chief engineer
of the Corps de Mines in France; in 1805 P.M. Tatarinow (1782-1847), later general mining engineer at
Tomsk/Russia; in 1806 Georg Gottlieb Pusch (17901846), later head of the polish mining and smelting
section at Warsaw/Poland.

• In 1787/88 the general director of the Spanish mines
in Mexico Fausto de Elhuyar (1755-1833), who had
studied in 1778 with his brother Juan José de Elhuyar (1754-1796) at the Mining Academy of Freiberg,
recruited together with his brother three groups
of Saxon mining officers and miners for the Spanish mining regions in Mexico, Colombia and Peru
to modernize mining and smelting there. Fausto
de Elhuyar founded 1792 the mining school at
Mexico-City after the model of the Freiberg Mining
Academy. After its independence Mexico followed
the Spanish example and recruited further mining experts from Saxony between 1825 and 1828.

Table 10 Overview about the development of education and know-how transfer in the Ore Mountains in the fourth mining period (1750-1850)

Mining period

Education

Knowhow transfer
First foreign student at the Mining Academy Freiberg
(1771 from Netherlands)
First student from Russia at the Mining Academy
Freiberg (1772)
Study visit of Spanish mining experts at Freiberg
(1778)

Mining Academy Freiberg (1765)
Early industrialisation
(mid-18th to mid-19th century)

Establishment of a three-level mining
education system in Saxony (1777/78)
Mining School Freiberg (1778-1924)
Mining Schools of Altenberg, Annaberg,
Johanngeorgenstadt, Marienberg and
Schneeberg (1794-1852)

Recruitment of Saxon mining officers, miners and
smelters to Peru and Mexico (1788)
Frist student from Brazil at the Mining Academy
Freiberg (1792)
First student from USA at the Mining Academy
Freiberg (1819)
Recruitment of Saxon miners to Argentina and
Colombia (1825)
Recruitment of Saxon mining engineers, mining officers, miners and smelters to Mexico (1826)
Recruitment of Saxon smelters to Colombia (1828)

Table 11

Forestry
The development of the sustainable forestry in the
Ore Mountains is not only connected with Hans
Carl von Carlowitz but also closely with Heinrich
Cotta (1763-1844), father of the famous Freiberg
geologist Carl Bernhard von Cotta (1808-1879).
Heinrich Cotta, who became in 1810 Saxon forest
official and in 1816 director of the new founded
Saxon Forest Academy at Tharandt, published in
1817 his famous book Anweisung zum Waldbau (instruction for forestry) which laid the foundation to
modern sustainable forestry worldwide. His methods of sustainable forestry became of great importance for the reforestation of the by mining and
smelting aggrieved forests of the Ore Mountains.
Fig. 659 Title page of Heinrich Cotta: Anweisung zum Waldbau
(4th edition 1828).
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First student from Africa at the Mining Academy
Freiberg (1847)

The industrialisation of the Ore Mountains is characterised by the shift of the economy to new industries and the industrialisation of the old mining towns. The Ore Mountains was the birthplace of the
Saxon textile industry, which developed in some places such as the Freiberg mining area as a direct
competitor for the water power needs of the mines and the smelting places. The textile industry was
followed by machine construction, machine tool and other industries, which together with the growing railway system changed the Ore Mountains and its foreland into an industrial landscape. Gradual
closing down of all silver mines because of global economic reasons until 1913. Change to imported
non-ferrous ores for the ongoing production at the smelting works. Their mass production dramatically increased the pollution of the air and the surrounding landscape of the smelting factories, which
became areas of slag heaps and deforested hills and by heavy metals polluted farmland. Main characteristics of the fifth mining period are:
• Mining changed more and more from silver to other ores like lead, tin, copper, tungsten, nickel,
bismuth and at last uranium. The production increased dramatically with deeper shafts, the introduction of new mining, materials preparation and smelting technologies.
• The liberalisation of mining led to the development of large integrated mines and industrialised
smelting works accompanied by many scientific and technological improvements. Most of the
smaller mines and smelting places were closed or part of large combined mines like the Himmelfahrt Fundgrube (mine) at Freiberg.
• The international influence of the Mining Academy at Freiberg reached its climax with more than
60 percent foreign students before 1914.
• The smelting factories of Muldenhütten and Halsbrücke near Freiberg developed into industrial
sites for mass production, using since 1868 also foreign ore, which was transported by the new
railway to Freiberg.
• Start of uranium ore mining and uranium dye production in the western part of the Ore Mountains.
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2.b.2.5 Fifth mining period (1850-1930): Industrialisation

Mining activities, Saxon Ore Mountains
The next period of mining in the Ore Mountains
was characterised by the final attempt to halt
the years of decline, especially in silver mining.
In 1871, the formation of the German Empire
saw the introduction of the gold standard, which
led to the continuing fall of the silver prices. The
State of Saxony for its part sought to counter or
at least to delay this impact through a radical reform of the mining administration combined with
organisational and technical modernisation of
the mines and smelteries. At the same time there
were attempts to maintain the competitiveness
of ore mining in Saxony through the concentration of operations into large combined mines
(e.g. Himmelfahrt Fundgrube mine at Freiberg
with central extraction shafts Reiche Zeche and
Abraham Schacht, 4-DE) as well as modernisation measures, efforts which were reflected in the
significantly improved ore outputs recorded during this time.
In the mid-1850s the number of miners in the
Freiberg mining area reached its peak with more
than 9,000 miners, then going back to around
5,500 miners in 1890 and less than 3,000 miners in 1900. The number of mines decreased between 1850 and 1900 from 123 to 8. In the same
period the silver production increased from 21.2 t
to a maximum of 35 t in 1884 before it droped

Fig. 660 Historic view of the Abraham Schacht (shaft), Freiberg

Fig. 661 Alte Elisabeth Schacht (shaft) at Freiberg in 1906 (Reimann)
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Fig. 662
Funtional
diagram of the Alte
Elisabeth Schacht
(shaft) at Freiberg
(Wagenbreth)

Fig. 663 Abraham Schacht (shaft) at Freiberg around 1880 (Patzig)

Fig. 664 Abraham Schacht (shaft) at Freiberg around 1930 (Engelmann)
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down to 19.9 t in 1900. In 1886 the Freiberg mine
works were socialized and from now on operated as a state-owned company under the name
Königliche Erzbergwerke (royal ore mines). With
the completion of the Rothschönberger Stolln
(drainage gallery) in 1882, the largest and most
prestigious drainage adit in all of Saxony with a
total length of 50.9 km, the entire Freiberg mining area was drained by this adit. Between 1887
and 1892 all state owned mines in the Freiberg
mining area together hauled an annual average
of 120,455 t of raw ore of which the smelteries at
Muldenhütten and Halsbrücke produced 3,400 t
lead, 210 t zinc, 23.2 t silver and 4,076 t sulphur.
Between 1871 and 1900 the market price of silver droped from 178 to 83 Mark/kg. Therefore
in 1903 the Saxon parliament decided to close
all Freiberg silver mines in a controlled process until 1913. Only the profitable smelteries at
Muldenhütten and Halsbrücke (4-DE) continued
to work with foreign ore. Silver became now final
a side product of lead (nearly 5,000 t in 1895),
zinc, copper, bismuth, arsenic and sulphur. The
few private mines that remained operating after
this time, those in Kleinvoigtsberg, Johanngeorgenstadt or Schneeberg for instance, were of
marginal importance. The Reiche Zeche (mine)
with the Alte Elisabeth Schacht (shaft) at Freiberg (4-DE) was converted in 1919 into a teaching mine for the Mining Academy.

Fig. 665 Huthaus (administration building) Beschert Glück (mine)
at Zug around 1900

Fig. 666 Horse gin at the Beschert Glück mine in Zug
(Reimann, 1890)

Fig. 667 Cob plate of the Abraham Schacht (shaft) at Freiberg
(Reimann, 1912)

Silver mining in the Marienberg mining area (11DE, 12-DE) could never again reach the output of its
last heydays in the late 18th century (6.6 t between
1791 and 1800). Between 1850 and 1900 the total silver production of the Marienberg mines reached only
5.6 t silver and with this only an annual average of
112.5 kg. Between 1890 and 1898 the number of miners droped from around 200 to around 100. In 1899
the last silver production reached only 38 kg and in
1904 mining ended in the area.

Beside the silver/lead mines at Freiberg the silver/
cobalt mines at Schneeberg and Annaberg continued working until the late 19th and early 20th centuries. In the Schneeberg mining area (6-DE) first steam
engines were installed in 1864 (water pumping) and
1875 (Hauling engine). In 1880 the seven most important Schneeberg mines (e.g. Wolfgang Maßen and
Tiefer Marx Semler Stolln) were consolidated into the
Schneeberger Kobaltfeld (cobalt company) with together around 600 miners. Five years later maschine
drilling with pressured air was introduced for the first
time at the Weißer Hirsch mine (1885). Despite all
these efforts the output of cobalt, nickel and bismuth
ore of the mines droped dramatically after 1900. Between 1850 and 1900 the number of miners in the
Schneeberg mining area declined from around 1,200
to 500, the output of cobalt-bismuth ore raised from
200 to 340 t and the production of silver droped from
784 kg to zero. Until 1932 the output of cobalt-bismuth ore droped to 8.3 t which led to the closing of all
Schneeberg mines in the same year. In the Annaberg
mining area (8-DE) the last mines were closed in 1892.
Last attempts of a modernization of the mining technology in the 1850s (water columne engine, steam
hauling engine) could not stop the decline. The Marcus Röhling Stolln (adit) as the most important mine
of the area, which produced between 1733 and 1857
2,700 t of cobalt ore and 15.4 t silver, had to be closed
in 1857 after the cancellation of the cobalt contract
by the Saxon blue dye factories in 1850. The Saxon
cartel of the cobalt blue dye factories itself underwent after 1850 a dramatic change. In 1855 Schindlers Werk (blue dye factory, 7-DE) at Albernau was
converted into an ultramarine factory and the factory
Niederpfannenstiel at the same time modernised.
Since 1864 the chemist and later professor at the
Mining Academy Freiberg, Clemens Winkler (18381904), worked as Hüttenmeister (chief smelter) at
Niederpfannenstiel which developed between 1885
and 1914 a worldwide monopoly for the production
of bismuth metal. Since 1900 the former blue dye factories of Niederpfannenstiel and Oberschlema developed into metal factories for the production of nickel,
bismuth and cobalt alloys.
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Fig. 668
Water-column
engine at the
Römer shaft in
Altenberg in 1910
(Reimann)
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