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EARLY MEDIEVAL IRON AXE FROM A STRONGHOLD
IN SZYDEOW NEAR LUTOMIERSK (CENTRAL POLAND)

This paper presents an iron axe discovered in 1960 during archaeological research carried out at the Szy-
dtéw stronghold near Lutomiersk (Central Poland). The weapon was discussed typologically (variant
IB.12.2 according to Piotr Kotowicz’s classification) and was subjected to metallographic and technolog-
ical analyses. The axe head from Szydléw appears to be a product made with simple methods, without
the use of more advanced manufacturing techniques to improve its fighting qualities. The analytical ma-
terial obtained indicates the use of phosphorus iron from bog ores in the production of the axe. It can be
assumed that the axe discovered at the Szydtow stronghold dates back to the 10" century. It could have
been connected with the final stage of the stronghold’s existence (a fire suggesting military action), or with
its presumed later settlement.
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The early medieval stronghold at Szydtow
(Site 1, Pabianice District, £.6dz Voivodeship) is
located in the middle of the Ner River valley, to
the north of the present-day buildings of the vil-
lage.! Its remains are nowadays overgrown with
forest and largely levelled. The first information
about the site dates back to 1946, when a surface
survey was conducted by Janina Kaminska. In
1954, Jerzy Kmiecinski and Tadeusz Poklewski
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carried out investigations to verify the discovery
and as a result, the site was described as an ‘early
medieval settlement’ and incorrectly recorded as
‘Jerwonice, site 1.2

The first test excavations (one trench) were
carried out by the above-mentioned T. Poklewski
in 1960. The trench was set up on the edge of the
destroyed part of the rampart, which provided
a 25 m long section covering the rampart and par-
tially the interior of the fortress (Fig. 1). As a result
of these excavation works, archaeologists concluded
that the defensive structure had been partially de-
stroyed by fire. On the basis of a small number of ar-
tefacts (pottery, animal bones, lumps of iron slag,
a few iron objects, including an axe and a knife),
the early medieval dating of the fortification was

2 Poklewski 1960; Rutkowska 1996, 590.
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Fig. 1. Plan of the
stronghold in Szydiow
with the location

of excavation trenches.
Source: Muzolf 2012,
fig. 5.
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confirmed and determined to be between the 9"
and mid-10" century (possibly the beginning of the
2™ half of the 10" century).?

Further mistakes connected with the identifi-
cation of the location of the settlement took place
in 1981, when during the survey carried out within
the framework of the Polish Archaeological Record
(Archeologiczne Zdjecie Polski), the site of a for-
mer mill situated on the other (right) side of the
river Ner* in the village of Charbice Gorne, was
incorrectly labelled as ‘site 1 in Szydlow’, while at
the same time, the location of the discussed settle-
ment was recorded as sites ‘Jerwonice 2’ and ‘Jer-
wonice 3’ and respectively described as ‘an early
medieval fortified settlement’ and a ‘defensive set-
tlement of the Lusatian culture’.’

Next archaeological investigations of the
defensive structure discovered in Szydtow and
the above-mentioned site in Charbice Gérne (prov-
en to be remains of a mill) took place in 2005 and

3 Poklewski 1960; Laszczewska 1975, 309.

* The incorrects location of the fortified settlement is
indicated on the maps in the articles: Kaminska 1971, fig. 4;
Chmielowska 1975, 332, fig. 1. The resulting inaccuracies were
verified in the following publications: Laszczewska 1975, 308,
fig. 3; Chmielowska and Marosik 1989, 86, fig. 41.

> Muzolf 2012, 396-397.
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were carried out by Btazej Muzolf. At the time, ar-
chaeologists excavated three trenches (I-I1I) with
a total area of 70 m?¢ (Fig. 1). Based on the ceramic
material discovered in 2005 and during earlier in-
vestigations at the site, as well as the results of ra-
diocarbon and dendrochronological dating of the
burnt structural beam of the rampart, Btazej Mu-
zolf concluded that all artefacts from the Szydtow
site formed a coherent horizon stretching from
the time of their creation at the end of the 8" cen-
tury to the destruction of the stronghold by fire at
the end of the 9" century or the beginning of the
10" century.’

The most recent investigations of the strong-
hold’s relics took place in the years 2013-2016
and were associated with the research project on
non-invasive studies of stronghold settlements
in Central Poland carried out by Jerzy Sikora’s
team. They focused on the surroundings of the
Szydtow stronghold, and the geophysical surveys
carried out at the site were aimed at recognising
the remains of the open settlement constituting
the stronghold’s hinterland.®

¢ Muzolf 2012, 397-398.
7 Muzolf 2012, 409, 412-413; see also Sikora 2017, 286, 291.
§ Sikora et al. 2015, 284-288; Sikora et al. 2017, 229-240.
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The aforementioned axe, which we would like
to address in this paper, was one of the artefacts dis-
covered during the first survey carried out in 1960
by Tadeusz Poklewski. However, over the years,
this interesting find has only been briefly discussed
in the literature of the subject,” hence the need for
its in-depth formal, chronological and technologi-
cal analysis.

The axe head is quite slender, slightly lowered
in relation to its vertical axis. Its upper edge is to
some degree raised towards the blade. The mas-
sive neck transitions into a narrow, asymmetrical
and arched blade, ending in a well-defined, broad
and slightly arched beard. The butt is rounded and
socket is very slightly pronounced on both sides
and encloses a circular eye for the haft. The state
of preservation of the artefact can be assessed as
good, with no major defects, apart from a small
fracture between the socket and the neck (Fig. 2).
No remains of wood from the haft were observed
inside the haft hole. The dimensions of the axe
head are as follows: overall length — 115 mm; blade
height — 53 mm; smallest neck height — 13 mm;
socket width — 34 mm; maximum socket height —
21 mm; haft hole diameter — approximately 23 mm.
The weight (after sampling) is 161 g. The artefact is
kept in the collection of the Institute of Archaeolo-
gy and Ethnology of the Polish Academy of Scienc-
es in £6dz under inv. no. 11/60.

Metallographic and technological analyses
were carried out at the Bio- and Archaecometry
Laboratory of the IAE PAS in Warsaw.'® The po-
rosity of the metal, visible on the roentgenograms,
is related to corrosion processes and overbaking
of the raw material. No traces of welding high-
-carbon overlays in the cutting edge were found.
The axe head was made by asymmetrically wrap-
ping a single bar of iron counterclockwise (viewed
from the dorsal side) and welding it to the neck
(Fig. 3)."" Both analysed specimens (samples
were taken from the blade and from the end of the
socket) showed structural similarities. In the un-
etched state, there are visible banded non-metal-
lic inclusions of the sulphide and silicate types.
Their slightly oblique position in the deposit cut
from the working part of the axe head may be a re-
sult of forging — the direction of pressure to form
the edge of the blade. After etching, the surface

® Muzolf 2012, 411, table 1:17; Sikora 2017, 290.

10 Gan 2024. The samples were analysed using a Neo-
phot2 metallographic microscope coupled with a DeltaOptical
DLT-CAM PRO camera, and the chemical composition was
determined using a Vega 4 scanning microscope with an Aztec
UltimMAKX series EDS analyser.

' See: Kucypera and Rybka 2013, 306, table IV:D; Koto-
wicz 2018, 27, fig. 5:5a-b.

5cm

of the deposits revealed ferrite crystals of vari-
ous sizes in a banded pattern. Reliefs associated
with the high phosphorus content are highlighted
throughout the surface. In the part cut out from
the socket, igneous ferrite formations formed dur-
ing overheating of the raw material were also iden-
tified. A ferritic structure of varying grain size with
numerous slag inclusions indicative of the forg-
ing process was present throughout the samples
(Figs. 4 and 5). The microhardness is 203 HVO0,1
and is largely due to the high phosphorus con-
tent.'” Chemical tests revealed a phosphorus con-
tent ranging from 0.28% to 0.49%, while silicon
occurred in the range of 0.02-0.65%. The results
obtained are given as weight percentages.

12 The phosphorus contained in ferrite hardens it strong-
ly but at the same time increases the brittleness and reduces
the impact strength of the alloy, Przybylowicz 1999, 192; Bli-
charski 2004, 128.
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Fig. 2. Axe head from
Szydtow with marked
sampling locations.
Photo: L. Antosik.
Graphic design:

E. Wtorkiewicz-Marosik.

Fig. 3. X-ray photo
of the axe head
from Szydtow.
Photo: P. Gan.



Fig. 4. Axe head from
Szydtow. Photos

of microstructures:

a — Surface of the sample
cut from the beard before
etching; b — Surface

of the sample cut from
the beard after etching;

¢ — Surface of the sample
cut from the socket after
etching; d — Acicular
ferrite visible in the sample
cut from the socket.
Photo: P. Gan.
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The analytical material obtained through met-
allographic and technological analyses indicates
that the axe was forged using phosphorus iron
derived from bog ores, resulting in a low-carbon
iron with high elasticity and low strength. The nu-
merous visible inclusions indicate that several iron
billets were used to create an iron bar sufficient to
make the discussed axe and, once the axe head was
shaped, no additional heat treatment was applied to
harden the blade. There were also no traces indicat-
ing the welding of high-carbon overlays in the cut-
ting edge.
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The axe head of the Szydléw axe appears,
therefore, to be a product made with simple meth-
ods, without the use of more advanced manufac-
turing techniques to improve its fighting qualities.
Neither overlay-type structures were identified on
the working part of the analysed artefact, nor hard-
ening or carburising treatment was observed. It
could, therefore, have been used both as a weapon
and as an everyday tool for woodworking.'?

" On the complex issue of functionally distinguishing
strictly battle axes from axes, see Kotowicz 2018, 155-165.
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Little can be said about the circumstances in
which the discussed axe was found, although we
know that it was discovered in a 25 m-long trench
located in the north-eastern part of the fortress, in
a place where the rampart was relatively well pre-
served at the time of the excavations (now the area
is completely destroyed). The excavation trench
probably crossed the defensive fortifications diag-
onally." As stated in the report of the 1960 survey,
the axe was found in the ,,sediment layers of the
rampart”."* presumably on the inside of the strong-
hold.'® The same report also mentions other ‘his-
toric material’, mainly pottery, encountered during
the excavations.

The axe from Szydléw can most generally be
classified as ‘type V’ according to Andrzej Nadol-
ski’s classification.!” However, the artefact does not
find a strict equivalent among the varieties separat-
ed within this typological group of axes. In B. Mu-
zolf’s opinion , the analysed specimen is related
to type Vd (lacking a cap and lugs), and to some
extent to type Vc (the author means specimens with

4 Poklewski 1960, 1; Muzolf 2012.

15 Poklewski 1960, 2.

¢ Muzolf 2012, 411.

'7 Nadolski 1954, 45-47. This was already classified in
this way by T. Poklewski 1960, 2.

a faint lugs, without a cap), although their dating
(10%-13" ¢.) does not correspond to the chronology
established for the ceramic material obtained from
the site in later studies.'® This issue will arise later
in the work.

In view of the above difficulties with the clas-
sification of the discussed find, it is worth refer-
ring to the most recent detailed typology of axes
collected from the area of present-day Poland by
Piotr Kotowicz. The set of morphological features
characterising the specimen from Szydtow is most
similar to variant IB.12.2,'" which is represented by
a very small group of axes, distinguished by a nar-
row, asymmetrical blade with a more or less distinct
beard and a rounded butt. These include three spec-
imens from Rybitwy-Ostrow Lednicki in Greater
Poland, discovered near the relics of the bridges
leading to the island,?® although none of them is
a direct match for the specimen from Szydiow,
mainly due to the only slightly separated socket.
There is also a resemblance to this group of axes
in the form of an axe head found by chance when

18 Muzolf 2012, 411.

1 Kotowicz 2018, 133.

20 Kotowicz 2014, 123 (cat. no. 479), 139 (cat. no. 538),
151 (cat. no. 584), table LXXXI:2, C:1, CXIII:2 (further liter-
ature there).
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Fig. 5. Axe head
from Szydtoéw. Ferrite
structures visible

on the metallographic
microsections.

Photo: P. Gan.
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picking gravel at Radymno. It has a slightly dam-
aged socket, although — as stated — without lugs and
cap.?! However, this artefacts was considered to be
late medieval or modern.”> There are also several
examples from outside Poland — a few specimens
from the territory of Russia (the area covered by
the Vyatichi settlement) and Ukraine, whose chro-
nology dates from the 2™ half of the 11" century to
the 1% half of the 13% century.?

According to P. Kotowicz, the axe heads re-
trieved from Lake Lednickie were used in the pe-
riod when both bridges were in operation, i.e.,
the period between the 2™ half of the 10" century
and the 1% half of the 11" century.?* This negates
the possibility of their broader dating, including
the 12" and 13" centuries, as suggested by other
researchers.® Given that all known specimens be-
longing to variant IB.12.2 cluster in central and
eastern Europe, this is probably where their main
area of occurrence should be expected.?

When attempting to date the axe from Szydiow,
it is necessary to take into account the results of pre-
vious research carried out at the site. As mentioned
before, based on the dating of the ceramic materi-
al recovered during the excavations undertaken
in 2005, as well as that from previous years, and
the chronological indications obtained with den-
drochronological and radiocarbon dating, it was es-
tablished that the defensive settlement of Szydtow
was built towards the end of the 8" century and
functioned until the end of the 9" century or begin-
ning of the 10" century, when it was burnt down.”

21 Koperski 1980, 100 (cat. no. 31), fig. 32.

2 Glosek 1996, 91, table XXII:D; Kotowicz 2014, 224
(cat. no. 71).

23 With reference to the literature Kotowicz 2013, 60;
Kotowicz 2018, 133.

2 Kotowicz 2013, 60; Kotowicz 2018, 133-134; similarly
in Glosek 2014, 86 (table 1, no. 68-69).

2 See: Tokarski 2000, 78-79; Gorecki 2001, table 14 [no. 25];
Borowczak 2008, 31-32.

26 Kotowicz 2013, 60; Kotowicz 2018, 134.

27 Muzolf 2012, 409, 412-413.
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Thus, B. Muzolf accepted the possibility that ‘the
Szydtow axe marks a new variety, dated within
the 9™ century to 10" century’.?® However, in this
case it should be linked to some unspecified set-
tlement episode after the end of the stronghold’s
existence (2" half of the 10" century), which
would be indicated by the more technologically
and stylistically advanced (completely worked
and decorated with circumferential grooves)
pottery acquired during T. Poklewski’s 1960s
research. Stratigraphically, it was associated
with the upper deposits of the sedimentary layer
of the rampart (similarly to the discussed axe)
and the ceiling part of the cultural layer inside
the stronghold.”

Taking into account all the findings made so
far, it can be assumed that the axe discovered at
the Szydtow settlement may date from the 10" cen-
tury and may be connected with the final stage
of the stronghold’s existence (a fire suggesting
military action) or with a presumed later settlement
at the site of the destroyed fortifications. The iron
axe was made using the readily available bog ore,
which may suggest that it was forged in a local
workshop.?® The analysed artefact represents a rare
form and is a valuable addition to the catalogue
of the few finds of this type discovered in the terri-
tory of Poland.
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28 Muzolf 2012, 411.

2 Poklewski 1960, 3; see also Rutkowska 1996, 590;
Sikora 2017, 291. Such a possibility is rejected by B. Muzolf
(2012, 410-411), although verification of T. Poklewski’s former
findings is impossible at the moment due to the lack of “young-
er” ceramic material in the collection.

3 Turf ores are a shallow-deposited mineral whose forma-
tion under humid and temperate climate conditions is favoured
by wetlands and marshy areas such as meadows, river valley
bends, bogs, etc. The typical landscape in which these accu-
mulations can be expected is a periodically wet, gently undu-
lating grassland, with a watercourse flowing through it. Such
geomorphological and hydrographic conditions are generally
characteristic of areas across the Polish Lowlands, Weronska
2009, 24; Ratajczak and Rzepa 2011, 108-109, 165. The Szy-
dtéow stronghold was located in a convenient environmental
setting for the formation of ore, now subject to strong anthro-
pogenic erosion (Sikora et al. 2017, 230). Geophysical surveys
on the southern side of the fortifications revealed the presence
of numerous anomalies indicative of natural iron precipitation.
Disturbances were also found indicating the existence of prob-
ably remains of furnaces related to the subgarden settlement,
although of unknown chronology, Sikora et al. 2017, 235,
fig. 4.126.
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