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Fig. 7. Selection of finds from feature 24/73. Photo by F. Sevik.
Obr. 7. Vybér nélezii z objektu 24/73. Foto F. Sev¢ik.

by maintaining pairwise distances when constructing a 2D vi-
sualisation. Therefore, the closer the points are in the T-SNE
plot, the closer they were in the original n-dimensional space
before dimensionality reduction (Balamurali et al. 2019, 79).
This method revealed that there are no distinct clusters pres-
ent (Graph 1). These results indicate no material differences in
elemental composition among the pottery fragments, comple-
menting traditional visual assessments to some extent, and it
does not prove the presence of intrusions later than Eneolithic
pottery in the material.

t-SNE Visualization

3.3 Eneolithic bronze?

If we were to consider the hypothesis that the archaeological
feature is dated to the Middle Eneolithic period and the bronze
spiral was discovered within the feature alongside Middle Eneo-
lithic material, making it contemporaneous, it would undoubt-
edly represent the oldest tin bronze object in Central Europe.
But is this even possible?

The oldest bronze artefacts in Europe appear during the
Sth millennium BC in the context of the Vinc¢a culture in the
Balkans. From this region, we currently know of 15 artefacts
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made of tin bronze, though only the bronze foil from the Plo¢nik
site is reliably dated (Radivojevi¢ et al. 2013, 1035). However,
the occurrence of these artefacts disappears by the end of the
5th millennium BC (Radivojevi¢ et al. 2013, 1042). This raises
the question of whether the spiral might represent an import
that arrived at the site much later, originating from this early
phase of bronze production. The main problem with this hy-
pothesis is that there is no evidence to this date of these early
bronzes occurring outside the Balkan region. Tin bronze oc-
curs sporadically in the second half of the 4th millennium BC
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in Afghanistan (Pare ed. 2000, 6), which chronologically aligns
with the dating of the Hlinsko site. The alloy of copper and tin
was first used on a widespread basis in Anatolia around 3000 BC.
In Central Europe, artefacts made of tin bronze begin to appear
only from 1800/1700 BC (Pare ed. 2000, 26). While the Bronze
Age in Central Europe begins earlier, its onset is associated with
arsenical and fahlore type copper rather than tin bronze (Kien-
lin 2013, 420).

For all the reasons mentioned above, dating the spiral from
feature 24/73 to the Middle Eneolithic period is highly improbable.

Fig. 8. Map of later sites in
the vicinity of Hlinsko - Nad
Zbruzovym. Base map:
€UzK DMRSG; graphic by
F. Seveik.

Obr. 8. Mapa mladsich
lokalit v okoli Hlinska - Nad
ZbruZovym. Podkladovd
mapa: CUZK DMR5G;
grafika F. Sevéik.

/| ® Bronze age site
~/| ® Early iron age site
@ Eneolithic/bronze age site |
@ Hlinsko — Nad Zbruzovym |

Fig. 9. Spatial distribution

of artefact discovered during
surface survey. Base map:
CUZK DMRSG; graphic by

F. Seveik.

Obr. 9. Prostorové rozloZeni
artefakti objevenych béhem
povrchové prospekce.
Podkladova mapa:

CUZK DMR5G; grafika

F. Sevéik.
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3.4 Proximity of later sites

If we rule out the Eneolithic dating of the spiral, its origin
must be assumed to belong to a later period. Since no later ar-
chaeological components have been recorded at the site to date,
it is necessary to examine the occurrence of younger archae-
ological components in the surrounding area (Fig. 8). For this
purpose, three buffer zones were created in QGIS, symbolising
the distances that can be covered by foot in two, four, and six
hours from the site, depending on the difficulty of the terrain.
Archaeological site data for the Czech Republic (Demjan et al.
2021) were then plotted within this area. Subsequently, only set-
tlements from the Bronze Age and Early Iron Age were selected.

The first zone has a relatively large number of later archaeo-
logical components. The nearest Bronze Age component is lo-
cated approximately 3,3 km away, while the closest Early Iron Age
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component is about 1,7 km away. Most nearby components are sit-
uated in the floodplain of the Becva River. However, Bronze Age
components alsoappear in the terrain of the Podbeskydska Upland,
on whose edge the Hlinsko — Nad Zbruzovym site is located.

In the subsequent zones, a significant number of later archae-
ological components can also be found. There is an appreciable
increase in their density towards the southwest, while their
absence is notable in the Nizky Jesenik area. From an overall
perspective, the distribution of later archaeological components
around the Hlinsko site indicates that the region was relatively
intensively inhabited in later periods. A total of 413 archaeolog-
ical components from the Bronze Age and Early Iron Age are
present within a six-hour walking distance of the site, thus sug-
gesting that the spiral may have reached the Hlinsko site as part
of later human activities in the region.

Fig. 10. Pottery fragments
discovered during surface
survey. Photo by F. Sev¢ik.

Obr. 10. Keramické fragmenty
objevené béhem povrchové
prospekce. Foto F. Sev¢ik.
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3.5 Archaeological survey

Based on the finding that the spiral may have originated
from the upper layers of the feature, the fact that the earliest
bronze objects appeared in Central Europe much later and given
the proximity of later archaeological components in the vicinity
of the site, it was concluded that the spiral was likely introduced
to the site as part of later human activity. To verify whether ad-
ditional artefacts later than the Eneolithic period might be pres-
ent at the site, a metal detector survey was conducted across
the area.

The archaeological survey (AMCRa) was conducted using
the method of surface prospecting with metal detectors. Only
artefacts from the topsoil were collected to avoid disturbing ar-
chaeological features. The coordinates of all finds were recorded
using mobile GPS devices. Non-metallic artefacts from the sur-
face were also collected and documented. Due to the current
condition of the site, with the main part covered by dense, im-
penetrable vegetation, a systematic surface survey along pre-
determined lines was not feasible. Hillforts densely overgrown
with vegetation thus represent another type of methodological
challenge, as do, for example, hill-top sites that were partially
quarried or flooded in the past (Cizmat 2004; Bartik et al. 2022).
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l Fig. 11. Reconstruction of vessel
profiles from characteristic pottery
fragments (numbers correspond to
those in Fig. 10). Drawing by F. Sevéik
with Laiser Aided Profiler (LAP).

Obr. 11. Rekonstrukce profili nddob

6 ‘ z charakteristickych keramickych

fragment (&isla odpovidaji &isldm
zobr. 10). Kresba F. Sev¢ik pomoci
Laiser Aided Profiler (LAP).

4. Results of the survey

A total of 58 artefacts were recovered. These include 31 pot-
tery fragments, 7 fragments of daub, 2 stone artefacts, 5 arte-
facts made of copper alloys, 2 artefacts made of silver alloys,
3 objects made of lead alloys, 2 artefacts made of zinc alloys,
and 6 artefacts made of iron alloys (Fig. 9). All of these finds are
described below, despite their mostly younger age, to provide
complex data about the site. Two copper alloy artefacts relevant
for this study are examined in more detail.

4.1 Pottery

The pottery assemblage is dominated by small fragments
from vessel bodies. There are 21 pieces, ranging in size from a few
centimetres to the largest fragment measuring 10 cm (Fig. 10: 1).
The assemblage also includes seven rim fragments, one base frag-
ment, and one fragment of a tube-shaped handle (Fig. 10, 11).

The pottery material is generally coarse, with prominent in-
clusions of crushed stone fragments. Decoration is present on
only one fragment—a rim piece featuring ornament in the form
of a raised, incised band (Fig. 10: 30).

Given the overall characteristics of the pottery fragments
and the lack of diagnostic features, the assemblage can be re-
liably dated only broadly to the prehistoric period. However,
based on the nature of the ceramic material, the presence of
a tube-shaped handle, and the decorated fragment, which is con-
sistent with all settlement horizons at the site, the assemblage
can be cautiously assigned to the Middle Eneolithic period.

Fig. 12. Daub fragments discovered
during surface survey. Photo by
F. Sevcik.

Obr. 12. Fragmenty mazanice objevené
béhem povrchové prospekce. Foto
F. Sev¢ik.
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4.2 Daub

Seven small fragments of daub were recovered in the survey
(Fig. 12). The fragments rarely exceed 5 cm in size. With the
exception of one piece, the daub fragments show no impressions
of structural elements. One of the fragments (Fig. 12: 7) has im-
pressions of wooden rods on one side. The daub fragments are
most likely related to the settlement of the site during the Mid-
dle Eneolithic period.

4.3 Stone

During the survey, two stone fragments were recovered
(Fig. 13). One is afragment of a grinding stone with a clearly
worn working surface (Fig. 13: 1). The other fragment is an elon-
gated object with a rectangular cross-section and rounded corners
(Fig. 13:2). This object resembles a flint striker. The dating is
problematic in this case due to the lack of an exact context. How-
ever, given the location of the find on a slope disturbed by illegal
digging and where a number of pottery fragments belonging to the
Middle Eneolithic period were found, it is reasonable to assume
that both of these stone fragments could have the same dating.

4.4 Non-ferrous metals

A total of 12 objects made of non-ferrous metals were discov-
ered. In terms of material, the finds can be divided as follows:
a) Finds from copper alloys (Fig. 14: 1-5, 7) - In this case, we

can distinguish two categories of artefacts based on prelim-

inary surface analysis using a handheld XRF spectrometer

(Niton X13t 980).

e Brass finds (Fig. 14:2, 4, 5, 7) - These artefacts are relatively
recent, and their dating, according to typological classification,
ranges from the Modern period to the present.

e Tin bronze finds (Fig. 14: 1, 3) - Tin bronze finds include two
fragments closely relevant to this study and their elemental
composition analysis will be examined in greater detail below.
Unfortunately, their size is very small, so it is difficult to deter-
mine the artefact from which they originated. The larger of the
fragments (Fig. 14: 1; AMCRb) has a visible casting seam. The
smaller one (Fig. 14:3; AMCRc) has a slight curvature in its
shape and could come from a socket (e.g. socketed axe). Given
the high tin content in both fragments (intentional alloying
with tin), their dating to the Eneolithic is ruled out and they
can be dated to the Bronze Age or possibly to later periods

Fig. 14. Non-ferrous metal artefacts
discovered during surface survey.
Photo by F. Sevéik.

Obr. 14. NeZelezné kovové artefakty

objevené béhem povrchové prospekce.
Foto F. Sev¢ik.

b)

)

d

Fig. 13. Fragments of stone artefacts discovered during prospection.
Photo by F. Sev¢ik.

Obr. 13. Fragmenty kamennych artefakt(i objevené béhem prospekce.
Foto F. Sevcik.

(see below for more details). Both of the finds come from the
northeastern tip of the site from the upper edge of the slope.
Findsfromsilveralloys (Fig. 14: 8, 9) — This categoryincludes
two coin finds. The first is a kreuzer of Leopold I (Fig. 14: 8)
minted between 1694 and 1704 (Numista 2025b). The sec-
ond is a kreuzer of Ferdinand II from the mint in Olomouc
(Fig. 14:9), struck between 1625 and 1635 (Numista 2025a).
Finds from lead alloys (Fig. 14: 6, 11, 12) - Three artefacts
made of lead alloys were discovered during the survey. These
include a modern fishing weight (Fig. 14: 6), a modern pro-
jectile for afirearm (Fig. 14:12), and an undatable ingot
(Fig. 14: 11).

Find from zinc alloy (Fig. 14: 10) - This category includes one
find: a Reichspfennig minted between 1938 and 1945 (Nu-
mista 2025c¢).
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4.5 Iron finds

During the metal detector survey, six artefacts made of iron
alloys were discovered (Fig. 15). With the exception of the blade
of a folding knife (Fig. 15: 3), which is undoubtedly of recent or-
igin, and an undatable artefact (Fig. 15: 6), these objects can be
dated with some degree of uncertainty to the Modern period.
An artefact that could be older is an ox horseshoe (Fig. 15:5),
which occurs since the Middle Ages. Finds with a safe medieval
dating include an iron knife with a rivet on the handle and a cut-
ler/blacksmith mark on the blade (Fig. 15:1), as well as a buckle
frame (Fig. 15:2).

5. Analysis of chemical composition

The two aforementioned bronze fragments from surface
survey (Fig.14:1,3) and the spiral from feature 24/73 were
subjected to more precise analysis of the elemental composition
of metal core samples. The results are used for a comparison
with other analysed artefacts for an attempt to classify them
in prehistoric time periods. Artefacts were sampled using an
HSS-TiN drill with a diameter of 1 mm to avoid contamina-
tion from surface layers of corrosion. Samples were analysed by
desktop ED-XRF spectrometer ElvaX Pro under the following
conditions: duration 600 seconds, mode Cu, acceleration volt-
age 45 kV, collimator 5 mm. The results are given in Table 2.

All three artefacts are made of bronze alloyed with various
amounts of tin (2.2-7.4%). The spiral has an elevated content of
arsenicand nickel. One of the fragments (Fig. 14: 3) together with
a higher arsenic and nickel content also have an elevated lead,
antimony and cobalt content. The second fragment (Fig. 14: 1)
generally has a low level of admixtures (total of 0.3 %). Given the
high tin content, the dating of all the artefacts to the Eneolithic
is ruled out/highly improbable (as stated above). Based on the
absence/low amount of silver in the alloy, dating to the Early
Bronze Age is also unlikely due to a predominantly high silver
content during this period. The composition corresponds closely
to artefacts from a long time period from the Middle Bronze Age
to the Early Iron Age. This time period is characterised by ma-
terial with a typically elevated content of nickel, and sometimes
also lead, arsenic, antimony, cobalt and, on the other hand, the
absence of silver. Later prehistoric periods are distinguished by
alloying with lead beginning in the Late Iron Age or zinc start-
ingin the Roman period (Frana et al. 1995, 1997; Kmosek 2019).

Fig. 15. Iron artefacts
discovered during surface
survey. Photo by F. Sevéik.
Obr. 15. Zelezné artefakty
objevené béhem povrchové
prospekce. Foto F. Sev¢ik.

6. Conclusion

Based on the findings from the revision of artefacts associ-
ated with Eneolithic metallurgical activities at the Hlinsko - Nad
Zbruzovym site, a comprehensive analysis of selected artefacts
was conducted along with field survey activities. Through a com-
bination of these methods, it was discovered that this site also
contains, in addition to numerous Eneolithic finds, previously
undocumented human activities from a later period. Although
the site has been extensively and systematically researched,
traces of later human activities had not been detected until
now. Expectedly, numerous finds from the Middle Ages and
especially the Modern and recent periods were found during
the surface survey. Artefacts presumably from the long time
period from the Middle Bronze Age to the Early Iron Age
were also found, thus suggesting human activities at the site
during this time frame as well. This finding should serve as
an impulse for more detailed exploration of the site, which is
under immediate threat of destruction by stone extraction
in the neighbouring quarry and apparently still has much to
reveal to us.
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Resumé

Lokalita Hlinsko — Nad Zbruzovym patfi mezi nejvyznam-
néjsi eneolitickd sidlisté na Moravé, pricemz dosavadni archeolo-
gické vyzkumy ptinesly cenné poznatky o kulturnich a technolo-
gickych aspektech tohoto obdobi. Dosavadni vyzkumy na lokalité
odhalily napfiklad opeviiovaci systém s kamennou hradbou,
relikty nadzemni obytné struktury, depot médénych $perkd,
ndhrdelnik z provrtanych zvifecich zubii a kosténych koralkd,
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doklady metalurgie a artefakty s moznym kultovnim vyznamem.
Novy vyzkum zaméteny na revizi kovovych artefaktt pfinesl pre-
kvapivy objev - jedna ze spiral z vySe zminéného nahrdelniku,
puvodné povazovand za meédénou, byla ve skutecnosti vyrobena
z cinového bronzu. Tento fakt vyznamné zpochybnuje jeji dfivéjsi
dataci do eneolitu, jelikoz slitina médi s cinem se v $ir§im me-
titku v Evropé zacind pouzivat az ve starsi dobé bronzové. Cilem
studie bylo ovérit, zda ndlez této bronzové spirdly predstavuje
dikaz pozdéjsich lidskych aktivit na lokalité. Za timto ucelem
byl detailné také zhodnocen kontext jejitho objevu a zkoumdny
mozné intruze jinych nez eneolitickych artefakti v objektech
odkud c¢dsti nahrdelniku pochdzeji. Dédle byla provedena pres-
néjsi analyza prvkového slozeni kovového jadra a vysledky byly
porovnany s jinymi analyzovanymi pravékymi predméty ze slitin
médi. Pfipadnd pritomnost mladsich komponent na lokalité byla
ovéfovana a prokdzana pomoci povrchového archeologického
pruzkumu véetné pouziti detektorti kovi. Pt¥i prazkumu bylo
nalezeno celkem 58 artefaktd, z nichz vétsinu 1ze datovat jako
stiedoveké, ale predevSim novoveké a recentni. Nejvyznamneéj-
$imi nalezy jsou vsak dva drobné bronzové ulomky nalezené na
severovychodnim okraji lokality. Spolu s bronzovou spiralkou od-
povidaji pfedméty materidlové predmétiim z obdobi od stfedni
doby bronzové do mladsi doby Zelezné. Na zdkladé kombinace
revize kovovych artefaktii, chemické analyzy a povrchového

114

archeologického prizkumu studie prokdzala, Ze na lokalit¢ Hlin-
sko — Nad Zbruzovym je dolozZena lidska aktivita i v pozd¢jsich
obdobich, nez se dosud pfedpokladalo. Toto zjisténi by mélo po-
slouzit jako impuls k podrobné¢jsimu prozkoumani lokality, ktera
ndm ma zjevné stdle co odhalit a kterd je navic bezprostiedné
ohrozena tézbou kamene v priléhajicim lomu.
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