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Archeologia technica

Archeologia technica je odbornym recenzovanym periodikem predklddajicim prispévky spojené se ,zkoumdnim vyrobnich objektd

a technologii archeologickymi metodami”, primyslovou archeologii i praktickymi experimenty. Poskytuje prostor pro publikovdni a diskusi

problematiky spjaté s archeologickymi vyzkumy technickych a technologickych zarizeni, dokumentaci a zdchranou primyslového

dédictvi a seznamovdni s vysledky praktickych experimenti provddénych v rekonstrukcich starych vyrobnich zafizeni. Publikujeme téz kratsi

zprdvy o vybranych vyrobnich objektech, vyrobnich technologiich z nejriznéjsich ¢asovych obdobi, ale i dalsich tematicky souvisejicich

aktivitdch.

Tric4té paté cislo Archeologie technicy zacina dle naseho dobrého
zvyku opét ¢lankem vénovanym Zelezaiské problematice - Roman
Mikulec provedI| vyhodnoceni nalezového celku ziskaného pfi zatim
poslednim archeologickém vyzkumu rané stredovékeé Zelezaiské dilny
v Moravském krasu. O vyzkumu mladohradistni huti byla podana
na strdnkach Archeologie technicy informace jiz nedlouho po jeho
provedeni (AT 11, s. 33-42, David a Jifi Mertovi), autor nynéjsiho textu
se viak sousttedil na detailni popis a vyhodnoceni ziskaného archeolo-
gického materidlu tvofeného pomérné solidnim mnozstvim technické
ibézné keramiky, reprezentantt rGznych typu strusek, dvojice sekerek
adokonce jednoho findIniho vyrobku huti - poloviny naseknuté Zele-
zaiské lupy. Autorsky kolektiv tvofeny Karlem Prockou, Karlem Malym
a Petrem Hrubym predstavuje fragment mleciho kamene rudniho
mlyna zfecisté Vrchlice, prvniho a zatimjediného svého druhu v kutno-
horském rudnim reviru. Hynek Zbranek informuje o izolaci historickych
vodojemt v Brné na Zlutém kopci zajilovanim, zachyceném jednak
v dochované stavebni dokumentaci, jednak pfimo na misté v ramci
rekonstrukénich praci. Pisatel pfedmluvy pfispél k obsahu ¢isla ¢aso-
pisu textem vénovanym Staré huti u Adamova alias Frantis¢iné huti.
Tentokréte viak ne pravidelnym Zelezaiskym experimentim, prova-
dénym v aredlu huti jiz od roku 1994, ale historii unikatni pamatky
a to zejména jeji ¢asti spjaté s rekonstrukénimi pracemi predchaze-
jicimi zpfistupnéni expozice Zelezéfstvi v budové Kamenaku v roce
1984, ale i v obdobi nasledujicim. Dalsi autorsky kolektiv — Michael
Lebsak, Jan Petfik, Libor Petr a Martina M. Konecna, pod vedenim
prvné zminéného, pfedstavuje predbézné vysledky geoarcheolo-
gického prizkumu lokalit na Drahanské vrchoving, ktery by se mohl
vyvinout v zavaznéjsi projekt a vlozit dllezity kaminek do mozaiky
vyzkumu rané stredovékého zelezérstvi v Moravském krasu.
Posledni text ¢isla 35 z pera Pavla Malika, Radka Misance a Michala
Zezuly priblizuje zjistovaci archeologicky vyzkum uhelného dolu
¢. X alias dolu Jindfich v Moravské Ostravé provedeny v roce 2018.
Musime, bohuzel, vzpomenout odchodu Martina Baraka, naseho
kamardda, kolegy tavice, Sikovného fotografa, ale i ¢lovéka, diky
némuz a jeho Usilim vznikl web Archeologie technicy i web vénovany
aktivitdm na Staré huti u Adamova - starahut.com. Martin nas opustil

Martin Barak (3. zafi 1971 - 26. ¢ervna 2024)

v nedozitych padesati tfech letech 26. ¢ervna 2024. Chtél bych toto
¢islo vénovat jeho pamatce.

Archeologia technica je odbornym recenzovanym periodikem pred-
klddajicim pfispévky spojené se ,zkoumdanim vyrobnich objektl
a technologii archeologickymi metodami’, primyslovou archeo-
logii i praktickymi experimenty. Radi bychom poskytovali prostor pro
publikovani a diskusi problematiky spjaté s archeologickymi vyzkumy
technickych a technologickych zafizeni, dokumentaci a zachranou
primyslového dédictvi a seznamovani s vysledky praktickych expe-
riment( provadénych v rekonstrukcich starych vyrobnich zafizeni.
Kromé obsahlejsich pfispévki jsou piijimany téz kratsi zpravy o vybra-
nych vyrobnich objektech, vyrobnich technologiich z nejriiznéjsich
¢asovych obdobi, ale i dalsich tematicky souvisejicich aktivitach. Dalsi
informace pro autory jsou uvedeny na webu Technického muzea
v Brné www.tmbrno.cz. Doporucili bychom Vasi pozornosti i stranky
www.starahut.com, kde je mozné nalézt jak starsi publikace Archeo-
logia technica ve formétu pdf, tak informace o akcich poradanych
Technickym muzeem v Brné na poli starého Zelezafstvi. A v nepo-
sledni fadé web tohoto periodika i tradi¢ni stejnojmenné odborné
konference, jehoz adresa zni archeologiatechnica.cz.

Za redak¢ni radu Ondfrej Merta
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LANDSCAPE HISTORY AND ECOLOGICAL CHANGE
OF THE DRAHANY HIGHLANDS (CZECH REPUBLIC)
IN THE MEDIEVAL AND EARLY MODERN PERIODS:
PRELIMINARY RESULTS FROM GEOARCHAEOLOGICAL

SURVEYS

Michael Lebsak - Jan Petiik - Libor Petr - Markéta Martina Kopecna

This paper presents preliminary geoarchaeological research on human-environment interactions and land use in the Drahany Highlands
(Czech Republic), focusing on the Zemandiv Zleb and Ostrov u Macochy sites in the Moravian Karst (Moravsky kras). Previous studies have
primarily linked settlement in these marginal Central European uplands to medieval colonization phases (11th—13th c. AD) driven by mining
and non-agrarian activities like charcoal production, with little focus on earlier human impacts. The study utilized GIS analysis, LiDAR data,
and sediment sampling to investigate past landscape dynamics. At Zemanuv Zleb, high sedimentation rates were observed, potentially
linked to deforestation and mining. At Ostrov u Macochy, a probable medieval fishpond and Pleistocene/Holocene lake sediments were
identified. The pollen record suggests Middle Holocene deciduous woodland with minor anthropogenic impacts. These findings highlight
the potential of this region for further study on diachronic landscape changes and medieval land use strategies in low mountain ranges.
Future work will involve geophysical surveys, dating, and detailed environmental analysis to better understand these dynamics.

Keywords: geoarchaeology — human impact — Middle Ages — Moravian Karst — Drahany Highlands — mining

HISTORIE KRAJINY A EKOLOGICKE ZMENY DRAHANSKE VRCHOVINY (CESKA REPUBLIKA) VE STREDOVEKU A RANEM NOVOVEKU:
PREDBEZNE VYSLEDKY GEOARCHEOLOGICKEHO PRUZKUMU

Tento cldnek predstavuje predbézny geoarcheologicky vyzkum interakci mezi clovékem a prostredim a vyuZziti krajiny v Drahanské vrchoviné
(Ceskd republika), se zamétenim na lokality Zemantv Zleb a Ostrov u Macochy v Moravském krasu. Pfedchozi studie spojovaly osidleni téchto
okrajovych horskych oblasti stfedni Evropy predevsim s fdzemi stfedovékeé kolonizace (11.-13. stoleti), které byly pohdnény téZbou

a neagrdrnimi ¢innostmi, jako je vyroba drevéného uhli, a vénovaly malou pozornost drivéjsim lidskym vlivim. Studie vyuZila analyzu GIS,
data z LiDARu a odbér sedimentt k prozkoumdni dynamiky krajiny v minulosti. Na lokalité Zemandiv Zleb byly zjistény vysoké sedimentacni
rychlosti, pravdépodobné spojené s odlesriovdnim a tézbou. Na lokalité Ostrov u Macochy byl identifikovdn pravdépodobny stredoveky rybnik
a sedimenty z pleistocénu/holocénu. Pylovd analyza naznacuje, Ze ve stfednim holocénu zde existovaly listnaté lesy s mensimi antropogennimi
vlivy. Tato zjisténi zddrazruji potencidl oblasti pro dalsi vyzkum diachronnich environmentdlnich zmén a stfedovékych strategii vyuZivdni
krajiny v nizkych pohorich. Budouci prdce budou zahrnovat geofyzikdlini prizkumy, datovdni a podrobnou environmentdini analyzu pro lepsi

porozumeéni témto dynamikdm.

Klicovd slova: geoarcheologie - vliv ¢lovéka - stfredovék — Moravsky kras — Drahanskd vrchovina — hornictvi

The continuous occupation of peripheral low mountain ranges
in Central Europe is typically linked to High and Late Medieval
(11th—13% c. AD) organised ‘colonisation’ phases (Kldpsté 2012;
171pp; Schreg 2014, 83-84).

Unfavourable and vulnerable conditions for agriculture, such
as comparatively lower temperatures and soil qualities, have been
cited as reasons for this late onset of active settlement (R6sch 2000,
206; Schreg 2012, 83-84; Kozdkovd et al. 2021, 145). Hence, past land
use strategies in marginal environments additionally focused on
the exploitation and processing of locally available non-agrarian
resources, such as wood, ores, and waterpower. Archaeological
excavations and surveys are generally difficult to conduct in case
of intensively forested areas with a loose settlement development.
In spite of that, several studies have been able to highlight the role

of low mountain ranges as economically important production loci
for ferrous and non-ferrous or precious metals, charcoal, tar, potash
and glass (e.g., Tolksdorf et al. 2020). The environmental impact
resulting from Medieval non-agrarian production activities, such
as deforestation and intensified erosion processes, is described
as drastic in some of the case studies analysed (e.g., Tolksdorfet al.
2015; Kaiser et al. 2021; Hruby et al. 2024). However, these potentially
intensive anthropogenic impacts but also the antecedent pre-Me-
dieval occupation have been generally little investigated so far for
many Central European upland regions (Kozdkovd et al. 2021, 145).
This paper presents preliminary results of geoarchaeological
research on landscape history and environmental changes in low
mountain ranges using the Zemanuv zleb and Ostrov u Macochy
sites in the Drahany Highlands (Czech Republic) as case studies.
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STUDY AREA

The Drahany Highlands (Czech Republic) is a part of the Brno
Highlands (Fig. 1). The lithology of the area, which covers around
1178.68 km? and has an average height of 462.8 m a.s.l., consists
of lower Carboniferous greywacke, shale and conglomerate in the
eastern part, granitoids of the Brno massif in the western part, and
Devonian limestone in the central part (Demek et. al 2006, 125).
Geomorphologically remarkable is its vaulted shape with prom-
inent ridges rising above the surrounding lowlands created
by Neotectonic uplift (Demek et. al 2006, 125). The focus of this
study is primarily on the Moravian Karst region (Fig. 1), a flat upland
and subdivision of the Drahany Highlands. It is mainly dominated
by a Middle Devonian to Lower Carboniferous limestone body
and exhibits many karstic characteristics such as sinkholes, abysses
and depressions, which in the Central Segment of the area (Rudice
formation) also bear rich deposits of Jurassic-Cretaceous iron
(hydro)oxides (Kadlec — Neruda 2016, esp. 257-258).

The Drahany Highlands show many characteristics typical for
historic settlement formation processes of low mountain ranges.
According to archaeological sources, the pre-medieval human impact
appears to be minimal and periodic (Golec 2018, 265), especially in the

A Town/village
* Study site

o Abandoned village

"7 Drahanska vrchovina
__. highland

A SK :r——l Moravsky kras

S

Fig. 1: Drahany Highlands (Czech Republic) with study sites and
towns/villages mentioned in the text. Map by M. Lebsak. Source:
Cerny 1992; Geodata: https://geoportal.cuzk.cz/

Karstic regions (Cerny 1992, 10). Only from the 13% century AD onwards
the continuous and systematic settlement of the region becomes
tangible but undergoes a massive decline during a desertion period
of the 15%/16% c. AD resulting in many abandoned villages and field
parcels (Fig. 1; Cerny 1979; 1992; Holata 2013; Kolomaznicek 2021).
In the course of the Medieval and Post-Medieval land development,
the production of charcoal (Peska 2020; Bobek et al. 2021) in connec-
tion to intensive mining and smelting of Jurassic-Cretaceous iron
ores in the Moravian Karst around the villages of Olomucany, Rudice
and Habrdvka becomes visible (Fig. 2). This iron production can
be assumed to have been continuous between the 8" century AD,
the emergence of water-powered hammer mills probably in the late
14™ c. AD until the end of systematic mining in the 19" c. AD
(Souchopovd 1986; Musil et al. 2019, 108-109). While previous studies
on the Medieval land use strategies in the Drahany Highlands focused
on the histo-archaeological or GIS-based identification of sites such as
abandoned villages and production remains (e.g., Cerny 1992; Holata

2013), the investigation of diachronic human-landscape dynamics
and vegetation change using multi-proxy (palynology, anthracology,
sedimentology) paleoenvironmental data is still lacking.

Iron smelting 10th-11th c. AD
Iron smelting undated (slags)

5 Fortification
A Townlvillage

* Study site

0O Abandoned village

Iron mining relic undated
Charcoal burning platform

°o N OO

Fig. 2: Moravian Karst region with mining relics, smelting spots,
charcoal burning platforms and study site on the Zemantv Zleb creek.
Map by M. Lebsak. Source: Cerny 1992; Merta — Merta 2000; Peska
2020; Bobek et al. 2021; with personal additions by O. Merta, personal
communication, 2024. Geodata: https://geoportal.cuzk.cz/
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In order to investigate local sediment dynamics and detect
deposits with pollen preservation, a GIS-based analysis of LiDAR
data, digital elevation models (DEM) and historical maps was
carried out. Study sites were located near or within potential
waterlogged deposits, historic fishponds and the catchments
of creeks in the vicinity of known Medieval settlements and
iron smelting areas. The subsequent terrain work included test-
augering using a Puerckhauer auger and selective soil sampling
for pollen analysis. For the determination of soil stratigraphy and
general soil properties in the Ostrov u Macochy site, we used a gas-
powered pneumatic drill. However, the device was not adequate
for drilling depths deeper than 6 m. The pedological descriptions
were conducted on-site using visual and haptic parameters.
We kindly thank the students Veronika Bastova, Juraj Krumnikl,
Robert Samonil, Jakub Tdma and Jan Can from Masaryk University
Brno for their support in the field work and the analysis in the
laboratory.

Zemanuv zleb

The first study site is situated c. 1,5 km N of the town Kftiny, Blansko
district, within the catchment of the 3,89 km long Zeman(v
Zleb stream, a right-bank tributary of the Krtinsky stream, itself
a feeder-stream of the Svitava river (Fig. 2). The site lies between
quaternary clay and fluvial sandy sediments of the Zemanv zleb
creek valley in an area lithologically dominated by shale of the
Lower Carboniferous Rozstani formation (GEOCR25 2021).

Test samples extracted from drillings in the alluvial sediments of the
Zemanv Zleb creek contained a low amount of pollen grains (Pinus,
cerealia) as well as microcharcoals and indicate high sedimentation
rates connected to past erosional events. Besides extreme weather-
induced floods, possible anthropogenic impacts on the sediment
dynamics within the alluvial system are deforestation-driving
activities such as animal or plant agriculture and especially mining.
A large-scale iron production area with mining relics such
as sink holes, slags, hearth fragments and tuyéres is located mainly
northwest of the village Habr(ivka in the Habrlvecka bucina
national nature reserve and extends, following the course of the
Padouch stream, probably to the Zemantv Zleb valley' (Fig. 2; Merta
—Merta 2000; Musil et al. 2019, 68ff). About 2 km N of the ZemanGv
Zleb site lies the deserted settlement of Tipecek, which was already
described as abandoned in 1464 and perished during the Hussite
Wars (Cerny 1992, 39-40). Sink holes c. 1 km NE of the abandoned
village suggest that the inhabitants of Tipecek may have specialised
economically in iron mining (Cerny 1992, 40).

The second study site is located in the northern area of the town
of Ostrov u Macochy, Blansko district, c. 9 km E of Blansko and
25 km N of Brno, Czech Republic (Fig. 3: 1-3). It is situated on
Quaternary fluvial deposits of the Lopac creek between limestone
of the Devonian Macocha formation the Moravian Karst and shale
of the lower Carboniferous Rozstani formation belonging to the
Drahansky kulm (GEOCR25 2021). Today, the area is an uncultivated
meadow and extends on what is, according to historic maps,
probably a former pond with an unknown age (Fig. 3: 2). For Ostrov
u Macochy, which was first mentioned in writing in 1349 AD but
could have been established before 1200 AD, two fishponds with
an unknown location are historically attested as early as 1437 AD
(Kolomaznicek 2021, 179-180).

The test surveys revealed the organic layer under the pond and
wash deposits with a well-preserved pollen record consistent with
middle Holocene (c. 6000-4000 BP) deciduous woodlands (Quercus,
Corylus, Ulmus, Tilia). Moreover, there is scarce evidence of late
Holocene forests dominated by beech and fir (Abies and Fagus).
While there were no traces of cereals, anthropogenic indicators
and microcharcoals in the samples could relate to human activities.
Three sediment cores retrieved by the pneumatic drill were
examined in detail to prepare a preliminary stratigraphical
sequence profile (Fig. 3: 1; 4; 5). In all cases, the bottom at 5-6 m
is formed by a layer of gravel and pebbles that could not be
penetrated with the auger.

In Profile 1 and 2, Pleistocene/Holocene lacustrine sediments above
the base might be represented by a layer composed of partially
laminated limestone-gyttja intercalated with fine-sand, sandy-
gravel and organic material, and a superincumbent deposition
of sandy loam, silt, and medium sized sand. On Profile 3, instead
of gyttja, a heterogenous deposit consisting of fine to medium-
grained sand, clay and pebbles (2-5 mm) has developed. Above
these sediments follows a very heterogenous succession of silt, clay
sand medium-grained sand in Profile 1, while in Profile 2 an irregular
stratification of sandy-clayish layers is visible. The successional
sediments in all profiles are characterized by a highly organic black
layer with silt-clay and sand inclusions, which in Profile 3 reaches
adepth of ¢. 320 cm. Those sediments might indicate the existence
of a former Medieval or Early Modern fishpond. However, during
the test surveys, no ecofacts like remains of fish or aquatic plants
typical for fishponds (Pokornd et al. 2014, 195) were documented.
The top layers are represented by irregular sandy-clayish sediments
with sand inclusions originating from outwash erosions. In all
profiles, the sequence is terminated by a humic topsoil, partially
intermixed with organic matter and clayish silt.

1700 m NW of the pond Na lukach (Kftiny, Blansko region), a site with iron slag was found outside the fence of the Kitiny Arboretum. M. Hlavica,

personal communication, 2024.
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Auger core

Study area

Fig. 3: Study area in Ostrov u Macochy: 1 - Auger cores within area of potential former pond, 2 - Study area on an unused meadow, 2" Military
Survey 1836-1852, 3 — Study site on 1 Military Survey 1764-1768/1780-1783. Map by M. Lebsak. Geodata: https://geoportal.cuzk.cz/, https://

www.oldmapsonline.org/

CONCLUSION AND PROSPECTS

The preliminary results of geoarchaeological surveys in the Drahany
Highlands show high sedimentation rates for the Zemantv Zleb site
connected to past erosional events potentially deriving from non-
agrarian resource exploitation such as iron ore mining and charcoal-
burning. However, the connection to the Late Medieval colonisation
of the region during the 13" c. AD remains hypothetical. For the
Ostrov u Macochy site, the existence of a Medieval and Early Modern
fishpond and probably the remains of a Pleistocene/Holocene lake
were proven. Both case studies have a strong potential to investigate
the development of Medieval land use strategies in low mountain
ranges, but also to give insight into pre-Medieval environments.
Based on the here introduced preliminary results, a further study
on landscape dynamics of the Drahany Highlands is planned, which
includes geophysical surveys, the dating as well as palynological
determination of sediment accumulations and anthracological
identification of microcharcoals.
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Masaryk University conducting pedological descriptions on-site
in Ostrov u Machochy. Photo by J. Petrik
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Core 1 Core 2 Core 3
Stratigraphy Description Stratigraphy Description Stratigraphy Description
‘Clayey silt with a higher organic content. dark 0 ‘Clayey silt with a higher organic content. dark 0 Horizon A ‘Clayey Silt with higher organic content. dark gray-brown.
gray-brown. humic. with plant roots. slightly \ gray-brown. humic. with plant roots / umic. with plant roots
04 04 \ Clayey silt with low organic content. gray-brown. | 0.4 Clayey silt with low organic content. gray-brown. occasionally
Clayey silt with a low organic content. occasionally still with plant roots Horizon C still with plant roots
gray-brown. occasionally with plant roots Sandy-clayey (or just clayey) silt - irregutar Sandy-clayey (or just clayey) silt. primarily rusty brown and
08 " Sandy-clayey (or just clayey) silt - irregular 08 alternation of layers with higher/minimal 08 gray in color. genesis = runoff from surrounding elevations;
forizon ] alternation of layers with higher/minimal content fine-grained sand content. primarily rusty brown charred wood remnants (carbon) noted at the 0.85 m level
12 of fine-grained sand. brown-gray (becoming more and gray in color. genesis = runoff from 12 Sandy-sily dlay Clayey to sandy-silty silt (with clasts admixture in the
: gray toward the base) : surrounding elevations - 0.80-1.00 m level - clast content up to 5%. clasts up to 0.5
— Bihaide - Organic soil. finely sandy-silty. with a high (in the in size). primarily rusty brown and gray in color (partially
16 I org:r:"ﬁns!'z‘,;ﬂﬂ’; sandy-sity. with abigh organic 16 1.45-1.65 m level very high) organic contentand 1.6 decomposed organic matter noted = dark gray layers
<edi iClay with organic} clay admixture. dark brown-black color (former Organic soil. finely sandy-silty. with high organic content and
Sifty clay with organic content. brown-gray = content pond sediments). occasional angular clasts up to clay admixture. dark brown-black color (former pond
2 ity clay with clasts| Clayey sit with occasional angular clasts up © 1 2 0.5 cm in size in the 1.30-1.45 m level sediments
oot 3 Silty clay with low to medium organic content. Silty clay with lower (ight gray) to medium (dark gray) organic
ISarcrwitrorganic : = dark gray ! content - irregular layer alternations
L Sand with organic___1 /-S wit ingular cl: 3 WN-gr: - = T - - - ~ = -
24 = 5 Clay Wi Mathinaraine tand asts brow o/ 2* | sandy-sity clay Sandy-dlayey (or just clayey) Sit - ireguiar 24 Grganic sol. clayey-sily. with very high organic content and
‘Sandy clay Clayey silt with sand admixture. very dark gray = alternation o] layers with higher/minimal - ﬁn_e-grameq sand adrr_uxlure‘ dark brown-black oo_lor
28 Silty clay with sand 28 — fine-grained sand content. gray 28 Sandy-silty clay Silty clay (in places silty clayey) - occasionally with
) admixture - ! fine-grained sand admixture. gray. occasional calcareous
E concretions noted (level 2.70-2.75 m) as well as peat
3.2 Sandy-silty clay. with low to medium sand 32 — _ _ - sediment layers of gray-brown color (level 2.65-2.70 m and
content. gray. alternating sandy and silty layers - = d with-clay admixt -grained sand with very small admixture of also 2.85-3.00 m)
Sandy-silty clay: laminations (disturbed by drilling). glacial E ; silty clay. very well sorted. light gray Grganic soil. finely sandy-silty. with high organic content and
36 lacustrine sediments. from 3.80 m occasional 36 — Sandy-silty clay dy-silty clay. gray. i 36 clay admixture. gray-black color (former pond sediments}
calcareous concretions 3 ions noted at the base Very fine-grained sand with clay admixture and gravel up to
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Fig. 5: Sediment profiles from the Ostrov u Macochy study area. Drawing by J. Petfik
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