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Fig. 6. Horna Micina — Héjny diel. View of the excavated furnace pit (feature 2/2021; photograph: T. Zachar).
Obr. 6. Horna Mic¢ina — Hajny diel. Pohlad na odkrytt jamovu pec (objekt 2/2021; foto: T. Zachar).
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5 DATING AND CULTURAL
ASSIGNMENT OF THE SITE

For the purposes of absolute dating of the site,
AMS "C was carried out on two selected sam-
ples. The sample no. 1 - in the shape of an animal
bone (astragalus, sheep/goat) — comes from the
filling of the storage pit (feature 1/2021). The sec-
ond sample (charcoal) was lifted from the lower
part (depth 35 cm) of the filling of the smelting
pit (feature 2/2021). On the basis of the two cal-
culated absolute dates (probability 95,4%), we

can consider that the studied part of the settle-
ment dates back to the years 3968 — 3708 cal BC
(Fig. 7). The storage pit (feature 1/2021) and the
furnace pit (feature 2/2021) are representative of
one phase of the settlement and they might have
been existed simultaneously.

In the first third of the 4" millennium BC, in
the south-western part of Slovakia, we observe
a cultural phenomenon known as pottery with
furrowed incision (Baj¢-Retz group). In Mora-
va and in Lesser Poland, there are signs of set-
tlements from the early phase of Funnelbeaker
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Fig. 7. Horna Mic¢ina — Héjny diel. Results of the *C analysis from feature 1/2021 and smelting pit (feature 2/2021;
source: Radiochronology Lab C. E. N., Université Laval, Quebec, Canada).
Obr. 7. Horna Mi¢ina — Hajny diel. Vysledky analyzy **C z objektu 1/2021 a hutnickej jamy (objekt 2/2021; zdroj:
Radiochronology Lab C. E. N., Université Laval, Quebec, Canada).
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culture; their inhabitants moved from Southern
Poland even to the bordering Liptov basin (Lisk-
ova; Struhdr 1999). Influences of Funnelbeak-
er culture are also evidenced in the early phase
of settlements in the nearby site of Slovenské
Pravno. We connect this settlement with the
late Ludanice group (Nevizdnsky/Salkovsky/Za-
char 2017, 39, 40, Fig. 2: 4). So far, with regard
to pottery material, the archaeological research
in Horna Micina did not show the presence of
furrowed incision motifs or influences of Fun-
nelbeaker culture. The pottery can be character-
ised as typical of the Epilengyel period (Fig. 4;
Gabulova et al. 2022, 121-123, Fig. 42: A). For
this reason, we link the Horna Micina settlement
with the later stage of the Ludanice group. The
cultural expression of these Epilengyel commu-
nities continued in the inner Carpathian basins -
apparently unchanged - also during the time of
pottery with furrowed incision in SW Slovakia
(Cambal et al. 2011, 24-26).

6 ELEMENTAL ANALYSIS OF COPPER
BASED FINDS

The elemental analysis of four samples was car-
ried out in the conservation laboratory of the
SNM - AM (measurement: B. Gabrikova, sam-
ples no. 1 to 3; pXRF method) and in the CEZA
centre in Mannheim (sample no. 4; ED-XRF').
The sample no. 1 is a minute fragment of pri-
mary copper ore (feature 1/2021; Fig. 5: 1; Tab.
1: ID1). The sample no. 2 consists of a proba-
bly partially melted piece of copper ore (trench
1/2021; Fig. 5: 2; Tab. 1: ID2). The sample no. 3
is represented by copper slag (trench 1/2021; Fig.
5: 3; Tab. 1: ID3). The sample no. 4 represents the

bottom part of the smelting pit (feature 2/2021;
Fig. 6; Tab. 1: ID4). It shows compact dolomite
gravel with traces of melted copper raw material.

The above-mentioned pXRF measurements
of the Cu ore (samples no. 1 and 2) must be
considered orientatively. Only the surface of the
samples (surrounded by the relevant rock) was
analysed. From the point of view of elemental
composition, we could consider the origin of the
four samples in a phenomenon called ore min-
eralisation, concerning a group of minerals of
tetrahedrite. The factor that leads us to the above
stated consideration is the dominance of Sb over
As, as well as the contents of Ag and Bi. The basic
metallurgical chain from ore to metal (Haupt-
mann 2014, 92, Fig. 5.1) can be reconstructed on
the basis of the contents of As, Sb, and Cu. The
highest amounts of As and Sb (max. 3.12% As;
9% Sb) are found in the two samples of primary
copper ore (Tab. 1: ID1-2).

Significantly lower values (max. 0.094% As;
3.37% Sb) are found in the copper slag (Tab.
1: ID3). Compared to primary copper ore, the
quantity of As and Sb (max. 0.2% As; 0.28% Sb)
in the melted copper raw material from the bot-
tom of the smelting pit shows very low values
(Fig. 8; Tab. 1: ID4). These values correspond to
the analyses of copper artefacts from early Ene-
olithic period in Central Europe (Schreiner 2007,
232-235).

For the above-mentioned reasons, it is evident
that the contents of As and Sb are significant-
ly reduced in the single metallurgical processes
(Pernicka 1999, 169, 170, Tab. 1). At the same
time, we observe an increase of the contents of
Cu from primary ore (max. 26,29%) through slag
(max. 61,58%) up to melted copper raw material

1D Finds Fig. | Method | Fe Co Ni Cu Zn As Ag Sn Sb Au Pb Bi Se Te Cd In Hg
1 [Cuore 5:1 |[pXRF__| 11,287 | <LOD | <LOD | 14,623 | 0,098 | 2,894 | 0,162 | <LOD | 3,196 | <LOD| <LOD | 0,718 | <LOD| n_|<LOD| n | n
1 [Cuore 5:1 |[pXRF__| 7,643 | <LOD|<LOD| 10,498 [ 0,059 2,017 | 0,1 | <LOD | 3413 [<LOD| <LOD | 04495 | <LOD| n [<LOD| n | n
2 [Cuore 5:2 [pXRF__| 5012 |<LOD|<LOD| 8,808 | 0,123 ] 0,908 | <LOD| <LOD [ 6,39 | <LOD| <LOD [ 0,229 [ <LOD| n [<LOD| n | n
2 [Cuore 5:2 [pXRF__| 7,579 | <LOD|<LOD| 26,297 | 0,377 | 3,121 | <LOD [ 10,052 ] 9,001 [<LOD| <LOD| 045 [ <LOD| n [<LOD| n | n
3 |Cuslag 5:3 [pXRF__| 0,239 | <LOD|<LOD| 61,589 | 0,106 | 0,085 | 0,212 | <LOD | 3,361 |<LOD| <LOD | 1,014 | <LOD| n_|<LOD| n | n
3 |Cuslag 5:3 [pXRF__| 1,13 |<LOD|<LOD| 445 |<LOD|0,094 ] 0,101| <LOD| 337 [<LOD| <LOD| 0388 | <LOD| n |<LOD| n | n
4 [Smeltingpit |6 |ED-XRF | 0,27 |IS000|0,020] 99 | 033 | 020 0,288

Tab. 1. Results (%) of elemental analysis (pXRF, ED-XRF) copper-based finds from Horna Micina. Explanations:
LOD - below detection limit; n — not analysed (author: T. Zachar).

Tabela 1. Vysledky (%) prvkovej analyzy (pXRE, ED-XRF) nélezov na baze medi z Hornej Micinej. Vysvetlivky:
LOD - pod detek¢nym limitom; n — neanalyzované (autor: T. Zachar).

! The sample is marked in CEZA Mannheim under number MA-225056.
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(99% Cu; Tab. 1: ID2-4). From the point of view
of archaeological material groups (Fig. 8), the
melted copper raw material (Tab. 1: ID4) belongs
to the group of tetrahedrite copper (Schreiner
2007, 151), originally designated also as Hand-
lova-type copper (Schubert/Schubert 1999).

7 MINERALOGICAL ANALYSIS

Sample 1: trench 1/2021, feature 1/2021 (Fig. 5: 1;
9C; Tab. 1: ID1; 2; 3): ore sample with tennantite
and chalcopyrite, with intensively weather-worn
mix of secondary predominant arsenate of ol-
ive-green colour. The most predominant amongst
the non-metallic mineral is white quartz. Some
various iron hydroxides are also present.

Sample 2: trench 1/2021 (Fig. 5: 2; 9D; Tab.
1: ID2): sample consisting in grey-black massive
porous tennantite with green secondary minerals
(mostly arsenate). The main rock is constituted
by permian greywacke/arkose, where the main
mineral is represented by white or grey-white
quartz, with some portions of muscovite.

Sample 3: trench 1/2021, feature 2/2021, fore-
hearth (Fig. 5: 3; Tab. 1: ID3): fragment of slag,
with evident secondary green minerals, with pre-
dominance of malachite.

The samples of ore residues (Fig. 5: 1, 2) in the
given site are made up of intensively altered ten-
nantite-(Fe) or tetrahedrite-(Fe) (Fig. 9A), and
further sulphides of copper - idaite (Cu,FeS,)
and chalcopyrite (CuFeS,). The chemical com-
position of minerals was studied by means of

a Jeol JXA 8530FE electron analyser in the Earth
Science Institute in Banska Bystrica. Within the
chemical composition of minerals belonging
to the tetrahedrite group - where single items
can be expressed through the general formu-
la A (B,C,)D,Y ,Z (Biagioni et al. 2020) - the
studied samples always include the following
elements (which are dominating in single posi-
tions):

- in position A: Cu

- in position B: Cu>Ag

- in position C: Fe>Zn

- in position D: Sb>As or Sb<As

- in position Y and Z: S

The dominance of elements in single posi-
tions identifies the mineral type. By considering
the contents of single elements (Tab. 2, 3) and
their ratios, it is possible to interpret the source
area of the original raw material which was treat-
ed in the studied site. The average crystal-chem-
ical formula of the tetrahedrite group minerals
from Hornd Mi¢ind is (n=14): Cu,[Cu,(Fe,  ,Cu
0.42’Zn0.IS’AgO.Ol’MnO.Ol)2.12]6.12(Sb2.09’ASI.93)4402812.86'
Here, amongst the mineral types, we find notably
tennantite-(Fe) and - in lower amount - also tet-
rahedrite-(Fe). The chemical composition varies
around the border between these two mineral
types and it is relatively monotonous, which is
reflected also during observation under electron
microscope — where minerals are almost homo-
geneous (Fig. 9B).

The contents of the elements allowing some
interpretations are notably Fe and Zn, but it is
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Fig. 9. Horna Mi¢ina. Mineralogical analysis. A (sample 1) - intensive process of alteration of porous tennantite- (Fe)
(light grey, homogeneous). Secondary minerals (dark grey, zonal) push out the primary mineral and various mixed
phases are formed, composed with Fe, Cu, Zn, As, Sb, S, O, and sometimes even P (BSE). B (sample 2) — mineral
of the tetrahedrite group with more or less the same Sb/As ratio, from Horna Micind. The cavity is filled with un-
specified secondary Cu-As mineral (BSE). C (sample 2) — photograph of the surface with electron microanalyser in
backscattered electron mode (BSE). Tennantite-(Fe) (tnt) is white; besides it, on the left, there is chalcopyrite (ccp);
the other parts are supergeneous minerals, predominantly copper. D (sample 2) - idaite (grey) in tennantite-(Fe) -
tetrahedrite-(Fe) (light grey), intensively pushed along grain margins and along fissures by secondary copper miner-
als (darker grey, zonal). BSE (photograph: D. Ozdin).
Obr. 9. Horna Micind. Mineralogickd analyza. A (vzorka 1) - intenzivny proces alterdcie porézneho tennantitu-(Fe)
(svetlosivy, homogénny). Sekundarne minerdly (tmavsie sivé, zonalne) zatlacaju primarny mineral a vznikaja rozne
zmesné fazy zlozené s Fe, Cu, Zn, As, Sb, S, O a niekedy aj P (BSE). B (vzorka 2) — minerdl tetraedritovej skupiny
s priblizne rovnakym pomerom Sb/As z Hornej Micinej. Dutina je vyplnena blizsie neidentifikovanym sekundarnym
minerdlom Cu-As (BSE). C (vzorka 2) - fotografia povrchu z elektrénového mikroanalyzatora v rezime spatne rozpty-
lenych elektréonov (BSE). Tennantit-(Fe) (tnt) je biely, vedla neho na lavo je chalkopyrit (ccp), ostatné st supergénne
minerdly prevazne medi. D (vzorka 2) - idait (sivy) v tennantite-(Fe) - tetraedrite-(Fe) (svetlosivé), intenzivne zatla-
¢any po okrajoch zfn a po puklinach sekunddrnymi mineralmi medi (tmavsie sivé, zondlne). BSE (foto: D. Ozdin).

also noteworthy to observe the absence of the ratios of Fe/Zn and Sb/As (Fig. 10). The content
most significant concentrations of elements of Fe varies in a range between 4.81 and 5.53
such as Ag, Hg, and Bi. The most relevant for wt% (1.36-1.55 apfu) and Zn 0.29-1.03 wt%
the provenance of samples of ore with miner- (0.07-0.25 apfu). The Sb/As ratio is in a range
als from the tetrahedrite group are notably the between 0.92-1.57 apfu, avg. 1.08 apfu. The
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F;leﬁ:ft 1 2 3 4 | s 6 7 8 9 | 10| 11 | 12 | 13 | 14 |Average
Ag | 012] 016 | 012 | 0,08 ] 012 | 0,08 | 0,09 | 0,11 | 0,09 | 0,11 | 010 | 0,09 | 0,00 | 0,07 | 0,10
Cu 02,11
H 0,00
Fe | 543 | 540 | 537 | 517 | 530 | 513 | 544 | 539 | 481 | 543 | 543 | 528 | 525 | 553 | 531

091 | 0,60 0,73

25,64

Pb_ | 0,04 0,04 [ 0,06 | 010 [ 0,04
Sb_ | 1581 16,11 | 16,39

As | 934

Bi | 005

[ 26,86 [ 2613 [26.23]25.69] 2648 [26,13[ 2618 [ 25.94]2595] 26,05 [ 2630 | 26,78 | 2683 |

98,771 100,85 | 100,19 | 99,28 | 99,37 | 100,15 | 99,68 | 100,08 | 99,33 | 99,84 | 100,09 | 100,36 | 100,72 | 100,48

Tab. 2. Electron microanalysis of tennantite from sample 1 in Horna Micina (in wt%; author: D. Ozdin).

Tabela 2. Elektronové mikroanalyzy tennantitu zo vzorky 1 z Hornej Micinej (v hm. %; autor: D. Ozdin).

El;rii:ln.t / 1 2 3 4 5 6 7 8 Average
A 0,55 | 0,66 | 021 | 0,19 | 0,16 | 0,17 | 028 [ 022 [ 0,31
Cu 55,29
H 0,00
Fe | 13471378 11,86 12,44 12,52 12,34 [ 12,68 | 12,72] 12,73
Zn 0,00
cd 0,01 0,02 0,02 | o001
Mn 0,02 0,02 0,01
Pb | 002 [ 005 | 0,05 | 0,01 | 0,04 | 0,07 | 0,06 | 0,08 | 0,05
sb | o012] 018014010013 011005]010][ 012
As | 0,01 [ 0,00 [ 000000 002 [ 002002 ][011] o002
Bi | 038040030 | 041 [051 048] 05105 | o044
s 30,71 | 30,18 | 29,62 | 29,79 | 29,50 | 29,72 [ 29,52 [ 30,22 29,90
Se | 0,01 0,02 0,13 0,02 [ 002
Te 0,01 | 0,00
cl 0,02 | 0,03 | 0,02 0,03 0,01
Sum | 98,67] 98,65] 98,63 ] 98,75 ] 98,81 ] 98,92] 99,17] 99,51 | 98,89

Tab. 3. Electron microanalysis of idaite from sample 1 in Horna Mic¢ina (in wt%; author: D. Ozdin).

Tabela 3. Elektronové mikroanalyzy idaitu zo vzorky 1 z Hornej Micinej (v hm. %; autor: D. Ozdin).

Fe/Zn has a much higher dispersion of values
and ranges between 6.08-21.32 apfu (avg. 8,50
apfu).

On the basis of so far published data about
the chemical compositions of tetrahedrite
group minerals from deposits and occurrences
in the wider area of Banska Bystrica (Ferenc et

al. 2019; Luptikovd et al. 2016; Majzlan et al.
2018; Mich#ovd 2009; Michtiovd/Ozdin 2010; D.
Ozdin - private archive of unpublished analy-
ses; Sejkora/Stevko/Macek 2013), the following
places can be excluded from the list of potential
original sites: Polkanova, Staré Hory - Haliar,
Staré Hory - Richtdrové, Spania Dolina - Piesky,

17



T. ZACHAR - J. BARTIK — V. STRUHAR — D. OzDIN — R. PASTEKA — M. NYVLTOVA FISAKOVA...

20,00

+
Lubietova - Podlipa

Fe/Zn

o
15,00 £
]
+ >3
b
5
%
i - 8 Spania Dolina - Piesky (dumps)
N T
2 | ,.w‘/ ¥ N
= o
3 te [
e e
: >
) L

&
\'.unb'\"m"‘a

Fig. 10. Diagram of the Fe/Zn and Sb/As ratios (in
apfu) regarding the minerals of the tetrahedrite
from Hornd Mic¢ind and some other Cu deposits and
occurrences in the wider area of Banska Bystrica
(author: D. Ozdin).
Obr. 10. Diagram pomerov Fe/Zn a Sb/As (v apfu) mi-
neralov tetraedritovej skupiny z Hornej Mic¢inej a nie-
ktorych dalsich Cu lozisk a vyskytov v SirSom okoli Ban-
skej Bystrice (autor: D. Ozdin).

Lubietova - Podlipa, Lubietova - Svdtodusna
and Kolba and Lubietovd (Brusno) - Peklo
valley. Moreover, if the samples from Horna
Micina were to come from the Lubietova loca-
tions (Svatodusna and Kolba), they would have
to contain Ni and Co; indeed, these minerals are
very abundant in these deposits and the sam-
ples should have a different rock background.
In other words, since the chemical composition
of tetrahedrite group minerals excluded far-
ther sites, the most probable sources of ore in
the archaeological site close to Horna Micina
would be the nearby sites of Poniky — Drienok,
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Fig. 11. Triangular diagram of idaite from Horna Micina
and selected theoretical compositions of minerals in the
Cu-Fe-S system (in apfu; author: D. Ozdin).

Obr. 11. Trojuholnikovy diagram idaitu z Hornej Mici-
nej a vybranych teoretickych zlozeni mineralov v systé-
me Cu-Fe-S (v apfu; autor: D. Ozdin).

Poniky - Farbiste or Lubietova — Driekyna. So far,
from these sites, we do not have any data about
the exact chemical composition of tetrahedrite
group minerals; nevertheless, it is known that
they are likely to be tennantites (Duda/Ozdin
2012; Kodéra et al. 1986-1990), which is evident
also on the basis of the presence of secondary
minerals — copper arsenates. Furthermore, the
tennantites from Spania Dolina - Piesky are of-
ten characterised by chemical zonality, whereas
the sample from Horna Micina is almost homo-
geneous.

Amongst other mineral, here we have identi-
fied chalcopyrite (CuFeS , Fig. 9C) and iron sul-
phide and copper - idaite, so fare quite rare in Slo-
vakia (Fig. 9D). Idaite forms minute aggregates in
the tennantite-(Fe). The average crystal-chemical
formula of the idaite from Hornd Micéind (n=8)
is: (Cus.12’Ag0.02)5.14(Fel.34’Sbo.01’Bio.m)143685.49 or ide-
ally (Cu3.84’Ag0.01)3.85(Fe1.01’Bio.m)1.0284.12' The trian-
gular diagram (Fig. 11) shows that the mineral
is not ideally stoichiometric; however, the closest
theoretical composition of this mineral is that of
idaite.

The occurrence of porous ore (Fig. 5: 1, 2) as
well as of idaite and intensively weather-worn
Cu-Fe sulphides shows that the source of the
raw material was constituted by surface parts
of ore formation (quite probably in Permian
rocks).
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. Number of State of

Taxon name Remains . .
specimens preservation

Triticum monococcum s 5 ch
T. monococcum g 2 ch
T. monococcum vel T. dicoccon s 2 ch
T. monococcum vel T. dicoccon g 139 ch
Triticum dicoccon g 1 ch
Cerealia c 16 ch
cf. Cerealia (very small) c 82 ch
cf. Cerealia chaff 2 ch
Brassicaceae s/f 1 ch
Bromus sp. c 3 ch
Chenopodium sp. s/f 3 ch
cf. Polygonum convolvulus s/f 1 (4 fragments) ch
Vicia s/f 1 ch
Indet s/f 10 ch
Indet Testa 3 ch

Tab. 4. Plant remains found in the sample from feature 1/2021 from Horna Mic¢ind. Explanations: ¢ — caryopsis;
g - glume; s — spikelet; s/f — seeds and fruits; ch — charred (author: A. Stobbe).

Tabela 4. Rastlinné zvysky najdené vo vzorke z objektu 1/2021 z Hornej Micinej. Vysvetlivky: ¢ - zrno; g - pleva;
s — klas; s/f — semena a plody; ch - zuholnatené; autor: A. Stobbe).

8 PRELIMINARY
ARCHAEOBOTANICAL
INVESTIGATIONS

During an excavation in 2021, a soil sample was
taken from a pit (feature 1/2021) at a depth of
80 cm and handed over to the Laboratory for
Archaeobotany of the University of Frankfurt
in February 2023 for a screening.” The aim was
to check whether plant material was present and
in what condition. Before processing the sample,
the displacement volume was measured (7,2 1).
The sample was wet-sieved, with a finest mesh
size of 0,315 mm. The botanical nomenclature
follows E. Oberdorfer (2001).3

Besides charred plant remains, other material
classes like bone fragments, a fish scale, molluscs
and charcoal were present in the samples. A to-
tal of 271 botanical macro-remains was found.
249 of the remains were from cereals. These are

caryopses, together with threshing remains. The
poor preservation is responsible for the fact that
a considerable proportion of the spelt wheat re-
mains found could only be addressed as Triticum
dicoccon/ Triticum monococcum and that it was
not possible to reliably specify the caryopses.
Brassicaceae, Bromus sp., Chenopodium and Po-
lygonum convolvulus were among the detectable
wild plants (Tab. 4).

Archaeobotanical analyses of Copper Age sites
in Slovakia are only available in a few cases. The
Nitra, site Selenec about 100 km SW of Horna
Micind is comparable, where emmer (Triti-
cum dicoccum) and einkorn (Triticum monococ-
cum) were also found as the main cereals (Mi-
halyiovd 2022). From an ash layer in the Liskova
cave, about 50 km north of Horna Micina, the
two types of spelt wheat were also found, but each
with only one caryopsis (Struhdr 1999, 205, tab.
I). Overall, the state of research for the Copper

2 For carrying out the archaeobotanical analysis we thank Apl. Prof. Dr. Astrid Stobbe z Archaeobotanical Laboratory, Institute
of Archaeological Sciences, Johann Wolfgang Goethe University, Frankfurt am Main.

> The botanical identification was done by L. Rithl.
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Age is also poor in neighbouring countries such
as Romania, Hungary or Croatia (Reed 2017), but
the occurrence of the two spelt wheats emmer
and einkorn in the Horna Mi¢ina is documented.

9 CONCLUSION

The archaeological and geomagnetic research
in Horna Micina (district of Banska Bystrica)
documented the existence of a settlement from
early Eneolithic period. The site and its close sur-
roundings are located outside the agricultural
area of the Zvolen basin, at the border between
the Zvolen hilly area and the Banska Bystrica
uplands (Fig. 1). Permanent settlement activities
are witnessed by a storage pit (feature 1/2021)
dug into dolomite subsoil (Fig. 2, 3). The storage
pit and the settlement layer in its surroundings
contained pottery of Epilengyel tradition (Fig. 4),
lithic industry, daubs, and evidence of copper ore
processing (Fig. 5: 1-3). Animal bones indicate
the importance of sheep/goat and pig farming.
The paleobotanical analysis has confirmed di-
rect consumption of cereals in the given site. The
most significant finding is represented by a fur-
nace pit (feature 2/2021). It included a smelting
pit and a forehearth (Fig. 2, 6). The storage pit
and the furnace pit can be dated to 3968-3708
cal. BC (Fig. 7). Metallurgical vessels destined to
processing of copper ore were found in the fur-
nace pit (Fig. 5: 4). The results of the elemental
analysis (Tab. 1) of copper ore, slag, and melt-
ed copper raw material from the smelting pit in
Horna Mic¢ina document the production of tetra-
hedrite copper. The use of tetrahedrite copper is
also documented by the analyses of some copper
artefacts from the same period found in the area
of Western Carpathians (Fig. 8). Even mineral-
ogical analysis are in line with the above-men-
tioned findings. They confirmed that — in this
site — they used to process copper ore from the
group of tennantite minerals (Tab. 2, 3; Fig. 9).
The origin of such copper ore can be found in
local deposits in Central Slovakia. On the basis
of a preliminary mineralogical analysis, we don’t
exclude ore deposits in the nearby municipali-
ty of Poniky (Fig. 10). The existence of a settle-
ment in Horna Micina can be connected to later
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Ludanice group that was synchronous with pot-
tery with furrowed incision, widespread in the
mid Danubian region.
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SIDLISKO S DOKLADMI HUTNICTVA MEDI
Z OBDOBIA STARSIEHO ENEOLITU Z HORNE]J MICINE]J
(STREDNE SLOVENSKO)

TOMAS ZACHAR - JURAJ BARTIK - VITAZOSLAV STRUHAR -
DANIEL OZDIN - ROMAN PASTEKA — MIRIAM NYVLTOVA FISAKOVA -
WOLFGANG DAVID

V priebehu rokov 2021 a 2022 uskutocnilo Ar-
cheologické muzeum vo Frankfurte nad Mo-
hanom v spoluprdci s Slovenskym narodnym
muzeom — Archeologickym muzeom v Bratisla-
ve a organizaciou ArcheoldgiaSK, s. r. o. arche-
ologicky vyskum v katastri obce Horna Micina
(okr. Banskd Bystrica). Vyznam lokality spociva
v $pecifickej polohe sidliska na rozhrani Zvolen-
skej pahorkatiny a Bystrickej vrchoviny v nad-
morskej vyske okolo 542 m n. m. Prevysenie voci
rieke Hron ako hlavnému toku Zvolenskej kotli-
ny, vzdialenom priblizne 2,3 km, tvori asi 170 m
(obr. 1).

Plosne obmedzenému archeologickému
vyskumu (23,5 m?) predchadzal geofyzikalny
prieskum, ktory identifikoval na ploche loka-
lity viaceré pozitivne anomalie (obr. 2). Okrem
nesuvislej kultirnej vrstvy (max. 20 cm), tr-
valejsie sidliskové aktivity doklada sidliskova
jama (objekt 1/2021 v sonde 1/2021) v podobe
zésobnice zahlbenej do dolomitového podlozia
(obr. 3). Z jej vyplne a z okolitej kulturnej vrs-
tvy pochddza keramika epilengyelského cha-
rakteru (obr. 4), brusena a $tiepand kamenna
industria, mazanica, kostené Sidlo/dierkovac,
fragment metalurgického téglika, medena ruda
(obr. 5: 1, 2), nepocetné zvieracie kosti (domi-
nuje ovca/koza a os$ipand) a uhliky. Paleobo-
tanickd analyza vzorky zo zdsobnice dolozila
konzumadciu obilovin priamo na lokalite (tabe-
la 4). Dokazy nadzemnych konstrukcii (kolové
jamy, prip. zlaby) vyskum v rokoch 2021 a 2022
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D - 60311 Frankfurt am Main
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nepriniesol, ich existenciu ale naznacuje maza-
nica.

Priestorové situovanie lokality umocnuju do-
klady spracovania medenej rudy v podobe ter-
mického objektu (objekt 2/2021 v sonde 1/2021
a 1/2022). Odkryta jamova pec (obr. 6) pozosta-
vala z ovalnej hutnickej jamy (rozmery 80 x 70
cm, hibka 40 cm) a predpecnej jamy (priemer 1,5
m, hibka 50 cm). Vypli hutnickej jamy tvorila
natavena medena ruda (spolu ca. 10 kg), frag-
ment metalurgického téglika a sporadicky uh-
liky. Z predpecnej jamy pochadza medena tros-
ka (obr. 5: 3) a fragmenty rozmernejsich nadob
(priemer dna ca. 30 cm) urcenych na hutnenie
medenej rudy (obr. 5: 4). Odkrytu cast sidliska
mozeme na zaklade metddy “C datovat medzi
roky 3968 az 3708 cal BC (obr. 7).

Prvkova analyza (pXRF; ED-XRF; tabela 1)
medenej rudy (obr. 5: 1, 2), trosky (obr. 5: 3) a vy-
tavenej medi z dna hutnickej jamy (obr. 6) uka-
zala, ze na lokalite bola produkovana tetraedri-
tova med, ktord odpoveda medenym artefaktov
z obdobia star$ieho eneolitu z tizemia dne$né-
ho Slovenska (obr. 8). Tieto poznatky potvrdila
aj mineralogickd analyza (obr. 9; 11; tabela 2,
3). Povod spomenutého typu medi, v minulosti
oznaceny aj ako med typu Handlovd, mozeme
hladat v lokalnych (napr. Poniky; obr. 10) mine-
réloch zo skupiny tennantitu. S ohladom na do-
terajsiu absenciu keramiky zdobenej brazdenym
vpichom sidlisko mdzeme nateraz priradit nosi-
telom neskorej ludanickej skupiny.
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