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THE LATE BRONZE AGE CASTING MOULDS
FROM POROSZLO-APONHAT

Polett K&sA™@ - Janos Gabor TARBAY (® — Déra Georgina MIKLOS ™

Three stone casting moulds are known from the Late Bronze Age mega-settlement of Poroszl6-Aponhit, discov-
ered in 1969 and 1971 during excavations led by Pdl Patay. The moulds were made of different types of stone,
all examined by petrographic analysis. Due to the dig in spits” excavation method, two moulds were found in
diverse arbitrary spit levels, while one could be connected to a pit. This article discusses their exact location,
material, possible use, and potential analogies. In addition to an analysis of the site that relied on nearby raw
materials, we also present a collection of all settlements with metalworking activity of the period (Fig. 7). The
results show that Poroszl6-Aponhdt was one of the leading settlements of the Ha B1 period in many respects,
including metallurgy.

Mindossze harom ké ontéforma ismert Poroszlo-Aponhdt késé bronzkori megatelepiilésérdl, melyek 1969 és
1971-ben keriiltek napvildgra, Patay Pdl dsatdsai sordn. Az ontéformdk kiilonbozo tipusii kézetekbdl késziiltek,
melyeket petrogrdfiai vizsgdlatnak is aldvetettiink. Az dsényomos feltdardsi modszer kovetkeztében két ontéforma
a mélyiilés sordn a kiilonbozo rétegekbdl keriilt eld, mig az egyik godorhoz kothetd. Az alabbi cikk az ontéformdk
pontos elbkertilési helyérdl, anyagardl, feltételezhetd haszndlatdrdl és lehetséges parhuzamairol szamol be. A ko-
zeli kényersanyagra tdmaszkodo lel6hely elemzése mellett dsszegyiijtottiik a korszak Osszes femmegmunkdldssal
jellemezhetd telepiilését (7. kép). Az eredmények alapjin Poroszl6-Aponhdt a Ha B1-es idészak egyik kiemelkedd
telepiilése volt, a fémfeldolgozds terén is.

Keywords: casting moulds, petrographic analysis, Late Bronze Age, Carpathian Basin

Kulcsszavak: ontéformak, petrografiai elemzés, késé bronzkor, Karpat-medence

After several field walking sessions and previous
research, two seasons of planned excavations were
carried out in Poroszld-Aponhat (Fig. 1) (see Patay
1976, 193-201). During these excavations, three
stone moulds for casting were discovered in 1969
and 1971. The fieldwork was led by Pal Patay, and the
moulds became part of the collection of the Hungar-
ian National Museum. Patay previously mentioned
the moulds in his preliminary report in 1976, but
they were not further examined, and the illustra-
tions are rather small: “Sehr bedeutend sind die auf
der Siedlung gefundenen Gief3formen trotz dessen,

das eine jede von ihnen fragmentiert ist. Die eine ist
wahrscheinlich die Form einer Nadel, die andere die
eines verzierten Tiillenbeils mit geradem Rand (Abb.
4:2), die dritte vermutlich die Form eines Schwer-
tes oder Dolches mit Griffangel (Abb. 4:7).” (Patay
1976, 200). Burger Wanzek also referred to these
moulds in his publication in 1989, but his analysis
did not cover all aspects (Wanzek 1989, 49, 203, no.
66). Gabor V. Szabé evaluated all three moulds in his
doctoral dissertation but only briefly analysed them
(V. Szab6 2002, 61, Fig. 41). Later, Balint Péterdi also
included two of the moulds in his research, in which
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Fig. 1 The position of Poroszl6-Aponhat in the Carpathian Basin and the location of the three moulds
in Trenches I, IT and VI (based on the excavation documentation from 1969 and 1971)
1. kép Poroszl6-Aponhat elhelyezkedése a Karpat-medencében és a harom ontéforma elGkertilési helye
az L, IL. és V1. szelvényben (az 1969-es és 1971-es asatasi dokumentaci6 alapjan)

Fig. 2 Pit T, where the socketed axe mould was found (marked by a red arrow in the background; photo: Pal Patay, 1969)
2. kép A T godor, melybdl a tokosbalta 6ntéforma elSkertilt (piros nyillal jelolve a hattérben; foto: Patay Pal, 1969)
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Fig. 3 The surface of the fourth spade layer of Trench VI
(based on the surface drawing from 1971)
3. kép A negyedik asényom felszinrajza a VL. szelvényben
(az 1971-es felszinrajz alapjan)

he defined the exact types of stone (Péterdi 2004,
515, Tab. VIII, 4). However, one mould was left out
of his study (Fig. 12, 2, Fig. 16).

Since the aforementioned publications included
either no illustrations or only low-resolution and
inapplicable pictures, it was necessary to republish
these artefacts. Besides, a more detailed analysis was
also important as some of these moulds came from a
closed context, which is exceptional with such finds.

In the framework of the National Institute of Ar-
chaeology fellowship programme, Poroszl6-Apon-
hat is currently being researched, and this article
presents some particular preliminary results of the
work related to a specific topic.

Description of the objects

Mould no. 1.

The first mould (HNM Inv. no. 1971.1.32) (Fig 12, 1,
Fig. 14) was found in the topmost arbitrary spit level
in the central part of the first and largest trench in
1969. There is no further information about its exact
location, but based on the inventory book, only four
potsherds were found in the moulds immediate
vicinity and 78 more in the entire top level.

This mould is a fragmented half of a two-piece
stone casting mould, featuring probably the nega-
tives of two pin shafts, one of which seems unfin-
ished. It includes a hemispherical pouring cup that
can be observed above the deeper, complete nega-
tive. On the narrow side of the mould, there is also
a small carved fitting mark, which helped the crafts-
man to put the parts of the two-piece mould into the
correct position and keep them fixed while casting,
thus minimising the negative effects of a mismatch
defect (Tarbay 2019, 10).

The deeper negative seems to have a rhombus
cross-section, which is interesting as all known pin
shafts are round. If pins were cast in this shape, the
shafts must have been hammered round. Alterna-
tively, this mould was used for casting wires. How-
ever, the pins on this site are all round (see Patay
1976, Fig. 5).

It is unclear whether this mould was burned or
not, but macroscopically, it seems unused. It was
made of sericite aleurolite rich in mica and clay
(Péterdi 2004, 507, Tab. VIII, 1, Tab. IX, 3). Length:
7.6 cm; Width: 4.7 cm; Thickness: 2.3-2.9 cm;
Weight: 125.7 g.

Mould no. 2.

The second mould (HNM Inv. no. 1971.1.1093) (Figs
13 and 15) was found in the second trench also in
1969, in Pit T, a rather shallow, round feature with
straight walls (Fig. 2). Despite its depth, it contained
65 potsherds (Fig. 18, 1-8, Fig. 19, 2-8), a ceramic
spoon, a miniature vessel, a loom weight, and a
ceramic disc.

This mould is fragmented but rather massive and
heavy. It had to be, as it had to hold a large cast with-
out cracking. Its back is rough and unworked. It is
a fragmented half of a two-piece stone mould of a
socketed axe, with the pouring cup at the loop and
space for a casting core to be inserted into the sock-
et-side end. It was also fitted with a long, loaf-shaped
riser that runs from the loop parallel to the main axis
of the axe body.

The negative depicts a Debrecen-type socketed
axe with a thick collar and a loop. The collar is slight-
ly facetted by ribs. The rib decoration on the narrow
sides consists of three horizontal and four curved
ribs. Some fitting marks can be observed along the
axe’s narrow sides.

Macroscopical observations suggest that this
mould was probably in use for some time, and some
burn marks are also visible on its surface. It was
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Fig. 4 The reconstruction of the socketed axe that was
cast in Mould no. 2; a: casting jet on the loop and the
direction of casting; b: riser (drawing: J. G. Tarbay)
4. kép A 2. ontéformaban ontott tokosbalta rekon-
strukcidja; a: OntScsap a fiilon és az Ontés iranya;

b: 1égz6 (rajz: Tarbay J. G.)

made of grey sandstone rich in mica. By the frac-
ture surfaces, it has green-brown-yellow weathering
spots (Péterdi 2004, 507, Tab. VIII, 1, Tab. IX, 5).
Length: 12.4 cm; Width: 9.1-12.3 cm; Thickness:
4.2-5.6 cm; Weight: 1077.7 g.

Mould no. 3.

This mould (HNM Inv. no. 1974.1.234) (Fig. 12, 2,
Fig. 16) was found in the fourth arbitrary spit level
of Trench VI (Fig. 3) in 1971. It was not further
specified exactly where the mould was found
within the trench. Altogether, 123 potsherds were
discovered at this level. The field documentation
reveals no more than that the mould came from the
infill of this artificial layer.

Mould no. 3 was part of a two-piece stone cast-
ing mould of a flange-hilted sword with a cast peg
hole and another object, probably a bracelet or saw.
It is a recycled and reused piece. The original mould
had to be a cuboid, 50-80 cm long, relatively narrow
stone suitable for casting swords. It was a two-piece

10 cm

Fig. 5 The Debrecen-type socketed axe from Lovasberény (Fejér County)
(Szent Istvan Kiraly Museum, Székesfehérvar, photo: J. G. Tarbay)
5. kép A lovasberényi (Fejér varmegye) Debrecen-tipusu tokosbalta
(Szent Istvan Kiraly Mizeum, Székesfehérvar, foto: Tarbay J. G.)
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Fig. 6 The reconstruction of the flange-hilted sword that
was cast in Mould no. 3 (drawing: J. G. Tarbay)
6. kép A 3. ontéformaban 6ntott nyélnytjtvanyos kard
rekonstrukcidja (rajz: Tarbay J. G.)

closed mould with two negatives. At least four slant
risers were created along the blade of the sword neg-
ative, which broke into large pieces during the cast-
ing process. It can also be observed that the sides of
the mould were very finely worked, carefully shaped,
and thoroughly smoothed. Probably because the
craftsman put a lot of effort into the first mould, it
provided good quality raw material for the second
one as well.

The other negative features a conical pouring cup
and a completely smooth surface. It could have been
an elongated object with a blade in a two-piece cast-
ing mould with a one-side negative, as only some
burn marks show the cast item’s outline. The recov-
ered sword mould fragment provided the flat part
with half of a single pouring cup carved into it, while
the negative must have been carved into the other,
lost half of the mould. It was perhaps a saw blade or
some kind of sheet metal bracelet.

It can be assumed that the first object cast in this
mould was the sword. When the mould broke into
several pieces, most likely during casting, it was re-
cycled, and this fragment was reworked for casting
another object. It is important to note that the frac-
ture at the bottom of the mould occurred during the
second casting.

The sword may have been a flange-hilted speci-
men with a rivet hole cast on its shoulder. The pos-
sibility that it was a metal-hilted sword can be ruled
out since it has a rim around its outline that origi-
nally kept the organic parts in place.

The mould was made of sandstone or aleurolite.
Length: 5.6 cm; Width: 5 cm; Thickness: 1.4-1.6 cm;
Weight: 53.8 g.

Macroscopic observations

Mould no. 1.

Mould no. 1 is a relatively well-polished mould;
however, less effort has been put into smoothing
the backside, which is slightly irregular but without
affecting the functionality of the object. It does not
seem to have been burned, which makes it probable
that the mould was not used. One of the pin shaft
negatives has not been completely carved out,
indicating that the piece is likely to be unfinished.

Mould no. 2.

Mould no. 2 is a rather robust, thick-walled speci-
men, which is necessary for large and heavy castings
such as socketed axes. Only the side with the nega-
tive was smoothed completely, while all the others
were left unworked. The axe was cast with a casting
core. The molten material was filled from the direc-
tion of the loop, as attested by the pouring cup there
(Fig. 4). It was a widespread technological solution
at the time to cast socketed axes by filling the mould
in the direction of the loop. Another Debrecen-type
axe mould of similar construction and style is
known from Somotor (Slovakia) (Wanzek 1989, 49;
Pancikova 2008, 134, Fig. 4, 1).

There is a small loaf-shaped riser at the bottom of
the axe’s loop. An analogy to this technical solution
appears on another socketed axe mould from Plenita
(Boroftka — Ridiche 2005, Fig. 6, 1). Aside from the
Romanian find, risers appear in the Carpathian Basin
separately as individual artefacts (e.g., Kunmadaras-
Repiilétér Ha B1 hoard) and as individual negatives
(without being connected to any larger item in the
mould). In the latter case, they could have also served
as miniature ingots (see Nessel 2017, 255-259; Tarbay
2022, 63, Pl. 2, 58—60 with further references).

Mould no. 3.

It can be seen from the elaboration of the mould that
this piece has been given the most care of the three.
This mould is relatively thin, with nicely finished
and smooth surfaces. The amount of extra work put
into its preparation probably reflects the importance
of the object — a sword - cast in it; it cannot be ruled
out that its sides were given extra polishing during
secondary shaping.
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Fig. 7 The distribution of metalworking settlements from the Ha B1 period. 1: Aranyosapati; 2: Baks-Temet&part;

3: Biharkeresztes-Lancos major; 4: Célinesti-Oas; 5: Cauas-Sigethiu; 6: Cernatu; 7: Korom-Kapolna-domb; 8: Koromla;
9: Lazuri; 10: Medias vicinity; 11: Nadudvar-Halomzug 2; 12: Nagyrabé 1; 13: Nyirtura 1; 14: Plenita; 15: Pocsaj; 16: Pdcs-
petri; 17: Polgar M3-1; 18: Priigy-Tokfold; 19: Reci; 20: Siret; 21: Somotor; 22: Szentes-Nagyhegy; 23: Tasad; 24: Teleac
7. kép A fémmiivességgel jellemezhet6, Ha B1-es koru telepiilések elterjedése

A dense row of obliquely positioned risers line
along the blade of the sword. This solution is also
known from other sword moulds, e.g., Piverone (Ita-
ly) or Pobit Kamak (Br D - Bulgaria) (Bianco Peroni
1970, PL. 25; Leschtakow 2019, Fig. 8, Fig. 53). Risers
(feeders) were used during casting to eliminate cavity
formation due to shrinkage. Swords were long cast-
ings with a high risk of that, and craftsmen sought
ways to avoid this defect. Similar solutions are also
used for other long castings, such as large spears (e.g.,
Crévic et al. 1990, 60, Fig. 3a-b).

Black and completely white marks indicate that
the object was used. It can also be observed that a so-
called mismatch defect occurred during the casting
of the sword due to the mould halves having shifted
or the negatives did not align perfectly. The blade
line, burned beyond the incised area, also indicates
mismatched casting.

The third described mould from Poroszl¢ is a re-
cycled object; technologically, it has an analogy from
Velem-Szent Vid (Vas County) (Foltiny 1958, 5, PL
1, 7; Kemenczei 1988, 75, Pl. 46, 407; Wanzek 1989,
205, PL. 50, la-b; Fekete 2004, 162, Fig. 5). One side
of the piece from Velem features the upper part of a
negative for casting a Ha B1 socketed axe, while the
end of the handle of a flange-hilted sword appears
on the other. Even the characteristics of secondary
breaking are identical.

Based on the finds from Poroszl6 and Velem,
it seems that the relatively long (50-80 cm) sword
moulds were recycled in the metal workshops. Sand-
stone moulds break quite easily into smaller pieces
after the first or second casting, but their other,
smooth sides can still be used after carving new neg-
atives into them. It is also visible on the piece from
Poroszl6 that all the broken edges were re-shaped
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Fig. 8 The distribution of similarly decorated Debrecen-type axes to the one that was cast in Mould no. 2. 1: Somotor;
2: Plenita; 3: Kunmadaras-Repiil6tér; 4: Salard; 5: Suatu; 6: Spalnaca; 7: Sangeorgiu de Padure; 8: Oleshnyk;
9: Téllya-Ovér; 10: Neszmély-Fels6sziget; 11: Lovasberény; 12. Herrnbaumgarten; 13: Zarovice-Hamry 3;
14: Nové Mésto nad Metuji
8. kép A 2. ontéformaban ontott, Debrecen tipust tokosbalta stilusparhuzamainak elterjedése

and polished as part of the creation of the second
mould. Since the negative of the new object is not
complete either, it is very likely that the current state
of the mould is the result of the second (or third)
casting or has taphonomic reasons.

Typochronology

Mould no. 1.

The lack of pinheads on the negative renders this
casting mould unsuitable for in-depth typological
characterisation. It could belong to any pin type
found at the settlement of Poroszl6-Aponhat (Patay
1976, Fig. 5; V. Szab6 2002, Fig. 41).

Mould no. 2.
The mould depicts a Debrecen-type socketed
axe (Fig. 7), one of the most common axe groups

during the Late Bronze Age in the Carpathian Basin
(Dergacev 2002, 174-176). At the time of the Gava
pottery style, these axes became defining elements of
the local Ha B1 hoards (Mozsolics 2000, 24). Their
fine periodisation is possible through the analysis of
cast rib patterns. Burger Wanzek sorted the pattern
combination of the Poroszlé mould into this 2.b.6.c
combination group, whose main characteristic is the
double-curved pattern (Doppeltbogige Verzierung)
(Wanzek 1989, 111). Of his list, we consider only
those finds that are decorated with three horizontal
ribs and four curved ribs, thus being completely
similar to Poroszlo.

Some analogies to the Poroszl6-Aponhat mould
were found in the area of the Gava pottery style;
all these fell into the group mentioned above of
Debrecen-type axes. Analogies to this decoration
combination are known from a Ha Bl hoard from
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100 pm

Fig. 9 The microscopic images of Mould no. 1 (photos: D. G. Mikl6s). A: textural photo; B: 2 pieces of pumices;
C: plagioclase clasts; D: pyroxene fragments (Legend: and: andesite; cl: claystone; pl: plagioclase; px: pyroxene;
q: quartz; v: volcanite)
9. kép Az 1. ont6forma mikroszkopos felvételei (Fotok: Miklds D. G.). A: 4tfogo szoveti kép; B: 2 darab horzsaké; C: pla-
gioklasz klasztok; D: piroxén toredék (Jelkulcs: and: andezit; cl: agyagkd; pl: plagioklasz; px: piroxén; q: kvarc; v: vulkanit)

Salard in Transylvania (Petrescu-Dimbovita 1978,
144, PL 238C, 2; Dietrich 2021, 641, PL 591, 2540).
It is possible that the Ha B1 hoards from Suatu and
Spélnaca I also contain similar axes, but their illus-
trations are unclear (Petrescu-Dimbovita 1978, 144
146, PL. 242, 12, Pl. 244, 11; Dietrich 2021, 642, Pl
591, 2546). The small axe found in the Sdngeorgiu de
Padure hoard represents a late Ha B2 analogy (Rezi
2017, Fig. 1, 4). Axes with similar decoration were
selected for the Ha B2 bronze hoard from Oleshnyk
(I), Transcarpathia in Western Ukraine (Kobal’ 2000,
91, PL. 88, 23-24). The axe from the north-eastern
Hungarian Ha B2 hoard of Tallya-Ovér is also relat-
ed to the Poroszlé mould (V. Szab¢ 2019, Fig. 105).
The second group of analogies comprises stray
finds and ones discovered west of the distribution
area of the Gava pottery style. The westernmost
appearance of similar axes is in the territory of to-
day’s Czech Republic, Austria, and Italy. An identi-
cal socketed axe mould is known from the Urnfield
period settlement of Neszmély-Felsdsziget. This ob-

ject was found in a pit (Grube 2 in Schnitt I) along
with Urnfield period potsherds, animal bones, and
antler objects (Patek 1961, 57, 60, P1. 28, 8). Mould
no. 2 also has another analogy in the territory of the
Transdanubian Urnfield culture: the Lovasberény
hoard (Fejér County) contains a unique Debrecen-
type socketed axe (Fig. 5). One side of this tool bears
a rib pattern consisting of three horizontal ribs, an Y
rib, and two side ribs, while the other features three
horizontal ribs and four curved ribs, a pattern iden-
tical to the axe of the mould from Poroszl4- Aponhat.
This hoard has been recently dated to the Ha B1/(Ha
B2) period by one of the authors after re-analysing
the complete assemblage (Tarbay 2018, 570, PL. 160,
32).

An identical axe was found in the Herrnbaumgar-
ten hoard in Austria, dated to the Ha B2 period
(Mayer 1977, 195-198, PL. 80, 1109). A socketed axe
from the Zarovice-Hamry 3 hoard can also be relat-
ed to Poroszl6. This Moravian find was dated to the
Ha B1 period by local research (Rihovsky 1992, 221,
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Fig. 10 Microscopic image of Mould no. 2 (photos: D. G. Miklds). A: textural photo; B: microporous calcite and lime-
stone grains; C: limestone and claystone grains (PP); D: limestone and claystone grains (CP)
(Legend: cc: calcite; cl: claystone; lim: limestone; mu: muscovite; q: quartz)
10. kép A 2. ontéforma mikroszkopos felvételei (Fotok: Miklos D. G.). A: atfogo szoveti kép; B: mikroporézus kalcit
és mészkészemesék; C: mészké- és agyagkdszemesék (1N); D: mészks- és agyagkdszemesék (+N)
(Jelkulcs: cc: kalcit; cl: agyagkd; lim: mészkd; mu: muszkovit; q: kvarc)

Pl. 56, 820). Examples were also found west of the
Carpathian Basin, including the area of the Czech
Republic, settled by the people of the Lausitz cul-
ture at the time: Nové Mésto nad Metuji 1 (Kytlicova
2007, 286, P1. 182C, 2). Carancini also mentions an
unprovenanced socketed axe from Italy from the
collection of the Armeria di Castel SantAngelo,
Roma, which seems like one that would have been
cast in the mould from Poroszl6-Aponhat (Caranci-
ni 1984, 144, P1. 120, 3721). An unprovenanced axe
from the former Samuel Egger Collection can also
be mentioned as an analogy (Catalogue Egger 1891,
Pl 3, 28).

In conclusion, the axe negative has fine analogies
in Transylvania (Romania), Transcarpathia (Western
Ukraine), Transdanubia (Western Hungary), Aus-
tria, the Czech Republic, and Italy, a significant num-
ber of them from outside the core area of the Gava
pottery style. The chronological position of these
axes is the Ha B1 period. We can assume that their

deposition continued in the Ha B2 period based on
the Sangeorgiu de Pidure, Tillya-Ovér, Oleshnyk I,
and Herrnbaumgarten hoards.

Mould no. 3.

This mould fragment has a negative for the handle
and the upper part of a flange-hilted sword. Only
one positive peg hole is visible on the hilt part (Fig.
6). The flange was carved deeper along the shoulder.
Despite the numerous swords from the core area
of the Gava ceramic style (Kemenczei 1988; Bader
1991; Kemenczei 1991; Kobal’ 2000, 31-33), as far
as we are aware, only one other fragmented sword
mould was found there, the one in Feature 4 of the
settlement at Polgar M3 site no. 1 (V. Szabd 2002,
60, Fig. 203, 2). Most flange-hilted sword moulds
were found in Transdanubian Ha A-Ha B1 Urnfield
centrums like Velem-Szent Vid (Foltiny 1958, 5, P. 1,
7; Kemenczei 1988, 75, Pl. 46, 407; Fekete 2004, 162,
Fig. 5; Ilon 2015, Pl. 18, 6; Ilon 2018, 120, Fig. 3, 4)
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Fig. 11 Microscopic images of the Mould no. 3 (Photos: D. G. Miklds). A: textural image; B: plagioclase clasts in glassy
groundmass; C: plagioclase and metamorph fragment; D: burnt glass clast
(Legend: bg: burnt glass clast; mm: metamorph fragment; pl: plagioclase)
11. kép A 3. dntéforma mikroszképos felvételei (Fotok: Miklos D. G.). A: atfogo szoveti kép; B: plagioklasz klasztok
iveges alapanyagban; C: plagiokldsz és metamorf tormelék; D: égett {iveg tormelék
(Jelkulcs: bg: égett tiveg tormelék; mm: metamorf tormelék; pl: plagioklasz)

or Varvolgy-Nagyldz-hegy (Ilon 2015, Pl 18, 4).
Gabor Ilon also mentions a Ha Al (Type A, Variant
4) sword mould from Keszthely (Kemenczei 1988,
49-50; Tlon 2015, 238, PL. 18, 10). The fragment from
Poroszlo-Aponhat is too small for a reconstruction
of the exact sword type, especially as it provides no
information about the shape of the tang and the
blade as well as the number of peg holes. Its curved
shoulders suggest that this mould may belong to Ti-
bor Kemenczeis Type E specimens of which were
deposited between the Ha A2 and Ha B1 periods
(Kemenczei 1988, 70-71).

Ceramic material from the surroundings of the
moulds

As mentioned above, only four pottery fragments
were found in the immediate vicinity of the first
mould, while 78 fragments were recovered from the
uppermost arbitrary spit level of Trench I. However,

as the total area of this trench is approximately 200
m? only the four potsherds recovered from the
closest of the mould’s find spot are evaluated here.
Two fragments belong to classical Géava jars or deep
bowls with a lobed rim and incised or brushed
surface (Type C.9; Késa 2020, 23). A third piece can
be reconstructed as part of a large storage vessel with
channeled decoration and an upright knob. The last
sherd is a handle fragment that once belonged to a
mug with diagonally channeled decoration (Fig. 19, I).

The second mould was found in a closed con-
text, namely, a pit. The 69 ceramic objects recov-
ered from the feature cover a wide range of types
and shapes. Altogether, 18 belong to simple cooking
pot types with flat or slightly flared rims, while three
even have large knobs. Besides, twelve large storage
vessels have been reconstructed from the material;
two had definite outcurving rims; ten were deco-
rated with different channeled decorations, and one
had an incised bundle of lines and an upright knob
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Fig. 12 1: Mould no. 1 (pins); 2: Mould no. 3 (sword) (photo: P. Késa)
12. kép 1: az els6 ontéforma (tik); 2: a harmadik 6nt6forma (kard) (fotd: Kosa P.)
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Fig. 13 Mould no. 2 (socketed axe) (photo: P. Kdsa)
13. kép A 2. ontéforma (tokosbalta) (fotd: Kosa P.)

(Fig. 19, 7). Besides, the pit contained 25 differ-
ent bowls (Fig. 18, Fig. 19, 3). Of these, 18 were of
a type with simple, slightly outcurving rims, four
had wrapped turban rims, one was adorned with
impressed decoration on its rim, and two had chan-
neled rims and incised decoration inside. Three
smaller fragments could only be identified as bowls
or jugs based on the thickness of their walls. Two
jugs could be classified into specific type groups,
one to C.9 and the other to C.6 (Kbsa 2020, 22-23).
The former is a typical classical Gava vessel type
with a lobed rim and incised or brushed decoration
below the neck, while the other comprises beauti-
tully crafted, relatively small, black vessels with a
biconical body emphasised with channeled decora-
tion and an appliqué rib (Fig. 19, 5). The group of
mugs consists of only two simple mugs with slightly
outcurving rims and a D.14 ornamented cup (Kdsa
2020, 27). Another band handle fragment may also
have belonged to a mug. Furthermore, a ceramic
‘token, the bottom part of a portable stove (Fig.
19, 2), a spouted spoon, a highly fragmented loom

weight, and a simple, cylindrical miniature mug
with a handle were found in this pit. Based on the
reconstructable pieces, the pit contained pieces rep-
resentative of the Gava ceramic style and can there-
fore be dated to the Ha B1 period.

The sword mould was found in the fourth artifi-
cial spit level in Trench VI. Due to the large number
of ceramic fragments (123 pieces), not all pieces will
be analysed here, but only a few significant ones will
be highlighted (the complete find material of the site
will be evaluated in the PhD dissertation of one of
the authors; Kosa 2024 in progress). In addition to
the simple cooking pots with knobs (Fig. 17, 1-3),
many fragments could be reconstructed as differ-
ent kinds of large, black storage vessels with shining
surfaces and channeled decoration. Besides the sim-
ple bowls with a conical body (Fig. 17, 4), the ‘layer’
contained several bowls with a wrapped turban rim
and a footed bowl with a black inner surface. Several
bowl fragments with burnished inner surfaces and
channeled rims have also been recovered from this
unit (Fig. 17, 5, 7); this vessel type is one of the most
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Fig. 14 Mould no. 1 (pins) (drawing: A. M. Tarbay)
14. kép Az els6 ont6forma rajza (tiik) (rajz: Tarbay A. M.)

characteristic of the classical Gava pottery style. The
most typical jar forms of the style also appeared in
the record, such as those with an incised, brushed
surface and lobed rim, or the most lavishly decorat-
ed C.1 type with a burnished surface and bundle of
lines arranged into garlands (Kdsa 2020, 21). On top
of the beautifully crafted cups with raised handles
and a burnished black interior, an almost intact large
mug was also discovered (Fig. 17, 6).

The artificial spit levels and the pit contained many
classical Gava-style fragments dating to the Ha B1 pe-
riod. In addition to the more decorative serving ves-
sels, there are also a large number of cooking utensils
for everyday use, not to mention the objects used for
textile making. Conclusively, both artificial spit level
no. 4 and pit T preserved the traces of everyday life.

Petrographic observations: methods
The petrographic examination of the moulds was

carried out by macroscopic and microscopic analy-
ses. The textural analysis of the archaeological tools

(e.g., grain size and sorting, distribution, roundness,
and types of grains; amount and ratio of matrix and
pores to grains; material of the cement and its pro-
portion; and other posterior effects) was carried out
during the initial macroscopic analysis. For higher
resolution, microscopic analysis was also conducted
on prepared thin sections, which were examined
with a Leica DM 2700 P polarising microscope.

Petrographic observations: descriptions

Mould no. 1. (HNM Inv. no. 1971.1.32) Dacite tuff
The sample consisted of fine-grained, grey ground-
mass and well-sorted sedimentary rock of homog-
enous composition. A lot of white micas (musco-
vite) appeared on the altered surface; therefore, the
sample was identified as aleurolite. Black and white
grains could be observed on the cut surface; these
could be minerals and/or rock fragments. The sam-
ple had a strong hygroscopic property.

At the microscale, the fabric was non-directed,
consisting of a homogenous, fine-grained, light
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Fig. 15 Mould no. 2 (socketed axe) (drawing: A. M. Tarbay)
15. kép Az masodik ontéforma rajza (tokosbalta) (rajz: Tarbay A. M.)

brown, probably acidic, glassy groundmass with a
high level of microporosity, which was clearly visible
by the blue mount (Fig. 9, A). The groundmass con-
tained glass, X- and Y-shaped glass shards (juvenile
components, 0.1-0.2 mm), and pores that were not
altered or deformed. Round, burnt glass fragments
were also present with a conchoidal appearance and
fractures; their presence can result from natural pro-
cesses.

In addition, irregular, angular, poorly or non-
rounded grains or clasts, so-called phenocrysts, were
detected; these can be minerals and rock fragments.
Their sizes ranged from 0.2-0.5 mm, and their mass
made up 10-15% of the sample (Fig. 9, A). Several
types of clasts could be identified; the most frequent
ones are described in the following.

The clasts included juvenile, glassy components:
pumices. These were tube-or pipe-shaped and repre-
sented the dominant component of the sample (Fig.
9, B). The rock-forming minerals, namely quartz,
feldspar, opaque minerals, muscovite, biotite, and
pyroxene, showed no orientation. Quartz crystals
were subhedral, resorbed, and had a distinct extinc-
tion. Feldspar phenocrysts were subhedral or eu-

hedral (tabular) and did not show alteration (e.g.,
sericitisation or argillization). They showed poly-
synthetic twinning with frequent thin twin lamellas
(Fig. 9, C) but, rarely, they could be zoned. Among
the feldspar clasts, K-feldspar was not present in
this sample. Muscovites were subhedral or euhedral,
fresh grains. Biotite crystals were subhedral or eu-
hedral, and they occurred in a new form (without
alteration) with a dark brown-reddish brown pleo-
chroism. They were present in the sample at a low
frequency. Clinopyroxene (maybe augite) was a sub-
hedral, colourless clast with inclined extinction (Fig.
9, D). This was a very rare component in the thin
section. Accessory minerals did not occur frequently
in this sample; they were very rare, and only rutile
could be identified. Several types of rock fragments
were present, such as andesite or, rarely, felsic vol-
canic, red claystone, and quartzite clasts. The most
frequent one was andesite, an angular or poorly
rounded, fine-grained fragment with disorderly pla-
gioclase minerals. They produced a network; there-
fore, the texture could be described as pilotaxitic.
The andesites also contained phenocrysts, mainly
plagioclase, which had polysynthetic twins. In ad-
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Fig. 16 Mould no. 3 (sword) (drawing: A. M. Tarbay)
16. kép A harmadik 6ntéforma rajza (kard) (rajz: Tarbay A. M.)

dition, the sample contained fine-grained, angular
felsic rock fragments of volcanic origin. These were
composed of quartz and feldspar (probably K-feld-
spar, but it cannot be identified with certainty due
to grain size). The sample also included fine-grained
red claystone variants with clay minerals, micas,
and quartz. In addition, other quartzite grains with
metamorphic origin were also documented, which
consisted almost exclusively of quartz (>90-95%).

Mould no. 2. (HNM Inv. no. 1971.1.1093) Sandstone
The sample consisted of moderately or well-sorted,
very fine to fine-grained, yellowish-brown sandstone
with carbonate cement; the latter indicated by a
reaction with HCL

Among the sand grains, well-rounded lime-
stone pebbles could be observed (Fig. 10, C-D). As
the average grain size was 0.1-0.2 mm, this sample
was categorised as fine-grained sandstone (Fig. 10,
A). The sandstone had micropatite-patite, calcare-
ous, and limonitic cement. The grains were angular,
poorly rounded, or not at all. The texture was di-
rected (shown by muscovite). Its main component
was monocrystalline quartz, and it had a metamor-

phic or igneous magmatic origin (lacking volcanic
quartz). The other components were plagioclase with
frequent thin twin lamellas and without alteration,
limestone grains (micritic with shells and other bio-
clasts, such as benthic foraminifera), and limonitic-
glauconitic aggregates. Some strongly microporous
grains could also be identified as limestone grains
(Fig. 10, B). Biotite with brown pleochroism, opaque
minerals, and brown, fine-grained claystone grains
were also present, and, rarely, andesitic fragments
occurred as well (Fig. 10, C-D). Accessory minerals
were barely present in this sample.

Mould no. 3. (HNM Inv. no. 1974.1.234) Glass tuff
The sample can be characterised by a fine-grained,
dark grey-black groundmass, including well-sorted
sedimentary rock of a homogenous composition. As
grains were not visible on the altered surface, this
sample was described as aerolite or claystone. The
sample had a strong hygroscopic property.

At the microscale, the fabric was non-directed
and consisted of a homogenous, fine-grained, black,
probably acidic, glassy groundmass with a 20-25%
porosity. The groundmass contained glass, X- and
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Fig. 17 Selected ceramic material from the fourth spade layer of Trench VI
(drawings: M. Koncz, modified by J. G. Tarbay)
17. kép Keramiavélogatds a VI. szelvény negyedik asényomos rétegébdl (rajzok: Koncz M., Tarbay J. G. mddositasaval)
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Fig. 18 Selected bowl fragments from pit T’ (drawings: M. Koncz, modified by J. G. Tarbay)

18. kép Valogatas a T’ godor taltoredékeibdl (rajzok: Koncz M., Tarbay J. G. médositasaval)
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Y-shaped glass shards (0.2-0.3 mm), and pores
that were neither altered nor deformed (Fig. 11, A).
Brown, burnt glass fragments were also present, in-
dicating that the sample was heavily burnt (Fig. 11,
D). However, the glass did not alter.

Furthermore, irregular, angular, poorly rounded,
or not rounded phenocrysts with sizes ranging be-
tween 0.02 and 0.2 mm were observed; these made
up about 20% of the sample. Several types of clasts
were also present; the most frequent ones are de-
scribed in the following.

The clasts included juvenile, glassy components
(pumices). Tube-or pipe-shaped forms were present
in low quantities in this sample. The rock-forming
minerals, namely feldspar, opaque minerals, and
muscovite, did not have orientation. Feldspar phe-
nocrysts were subhedral or euhedral (tabular) and
did not show alteration (e.g., sericitisation or argilli-
zation). They exhibited polysynthetic twinning with
frequent thin twin lamellas (an SEM-EDX analysis
can provide more information about their origin)
(Fig. 11, B-C). Among the feldspar clasts, K-feldspar
was not present in this sample. Muscovites were sub-
hedral or euhedral, fresh grains, often in rock frag-
ments with quartz. The accessory minerals identi-
fied in the sample were zircon and rutile, while mica
schist or phyllite fragments composed of muscovite
and quartz showing a directed lepidoblastic texture
were also detected.

Provenience and conclusions, further research

Previously, two samples, moulds no. 1 and 2 from
Poroszl6-Aponhat were examined macroscopically
by Balint Péterdi (Péterdi 2004), together with an-
other approximately 130 moulds from different ar-
chaeological sites; he distinguished between 12 types
in this set. The two samples of Poroszlo-Aponhat
were described as sandstone (sample no. 2, rep-
resenting the first group by Péterdi) and aleurolite
(sample no. 1, assigned to Group 8). He described
several variants and types of sandstone among the
raw materials for the moulds.

Sample no. 2 was identified as sandstone, and we
aim to determine its origin with further research.
Geological sampling and additional petrographic
and geochemical analyses, such as heavy mineral
analysis (HMA) and mineral and/or bulk-rock
chemistry, are proposed to be applied to achieve this
goal. Thin section analysis allowed for describing
the main characteristics and features of the sample;

the small number of heavy minerals, the traits of the
carbonate cement, and the composition of the grains
suggest that the sample represents a young (maybe
Early-Miocene) sandstone from the Matra Moun-
tains (Egyhdzasgergely- or Garab Formation).

Based on the thin section analysis, sample no. 1
was proven to be of dacite tuff and not aleurolite (as
described previously). Therefore, we plan to sample
and investigate the tuff assemblages of the surround-
ing mountains (Borzsony, Matra, the foothills of
the Biikk, and Tokaj because these were part of the
Neogene Volcanic System) (Seghedi et al. 2004; Lexa
et al. 2010; Harangi, Lukacs 2019). Also, we wish to
conduct an SEM-EDX analysis of the sample to de-
termine the feldspar composition in its material.

Previously, Péterdi did not examine mould no.
3 of Poroszld-Aponhat. Based on the recent micro-
scopic analysis, it can be described as glass tuff with
some plagioclase, metamorphic rock fragments,
and pumices (the latter in low quantities). Similar
rocks can be found in the Matra or Tokaj Mountain
Ranges. In the future, we will have to sample some
geological outcrops to compare them with the raw
material of this mould.

Conclusions

Although the three presented finds seem to be few,
they tell us a lot about the site and its importance.

The number of known moulds compared to the
quantity of bronze objects is relatively low. Moreo-
ver, it is even rarer for them to be found in settle-
ments or in a closed context. They are mostly stray
finds in settlements, more commonly known from
hoards, and rarely associated with pits.

It can be stated that Poroszlo-Aponhat was a
metalworking centre. Metalworking was not simply
present in the life of the settlement but was probably
carried out at a higher level, as the sword mould sug-
gests. Casting a sword required the highest level of
craftsmanship, as its size and shape made the task
particularly challenging. Moreover, swords were not
only weapons but also one of the most important
prestige items. It is also interesting to note that the
distribution pattern of socketed axes is similar to
that of swords, and it cannot be excluded that this
multi-functional tool (Mould no. 2) was a prestige
object as well.

These objects were probably made in the larger,
more prominent settlements, also known in the pe-
riod as mega-settlements. The results of the petro-
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Fig. 19 1: Handle fragment from the vicinity of Mould no. 1; 2-8: selected fragments from pit T’
(drawings: M. Koncz, modified by J. G. Tarbay)
19. kép 1: Fiiltoredék az els6 ontéforma kozvetlen kornyezetébdl; 2-8: valogatas a T godor toredékeibdl
(rajzok: Koncz M., Tarbay J. G. médositasaval)
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graphic analysis provide an important contribution
to their characterisation. Based on current data, the
three moulds were made from three different raw
materials (no. 1: dacite tuff; no. 2: sandstone; no. 3:
glass tuff). The results suggest that the raw materials
could be obtained from the Matra, Tokaj, Biikk, and
Borzsony Mountain that ranges north of the site. The
Poroszl6 mega-settlement relied on the geographi-
cally closest raw material resources, and the stones
were sourced, mined, and obtained through an ex-
change system. These moulds could be used locally
and recycled in a professional way (no. 3).

Based on the research of Gabor V. Szabo, the metal-
working settlements of the era can be divided into two
groups. The first group includes settlements produc-
ing bronze tools used mainly for everyday life, such as
axes, chisels, sickles, bracelets, and pins (V. Szab6 2002,
90). As making these objects did not require the most
advanced technological skills, they could be manufac-
tured by a craftsman with average skills. In contrast,
the second group of settlements includes ones where
not only the tools of daily life but also high-value pres-
tige objects and elaborate artefacts for the members
of the higher levels of society were produced (Jocken-
haovel 1990, 224, 226; V. Szabd 2002, 90).

It must be noted that casting a socketed axe or
chisel is not simple. Many errors can occur in the
process, therefore, highly skilled metalworkers are
required to make them. The socketed axe from Poro-
sz16 has rather extended cultural connections, which
might make it a high-value item. What is certain is
that the moulds of prestige items are much less com-
mon and are mainly known from extensive sites with
intensive pottery production (e.g., Poroszlo-Apon-
hat, Polgar M3 site no. 1 and Teleac).

At the end of this paper, we provide a list of the
known settlements (Fig. 7) where moulds, plano-
convex ingots, casting jets, or any other objects and
tools that can be associated with casting are collect-
ed. This is a preliminary list, which we will expand
in the future. We were mainly looking for the clas-
sical Gava moulds, casting cores, plano-convex in-
gots, and by-products with a particular focus on the
Ha A2/Ha B1-Ha B2 periods. A lot of Ha B1 hoards
contain material that can be connected with casting
(plano-convex ingots, casting jets, etc.), but here we
only included those, mainly from the Great Hungar-
ian Plain, which are assumed or certain to have come
from a settlement of the Gava pottery style (see the
Ha B1 hoards from the Great Hungarian Plain col-
lected and evaluated in Tarbay 2022).

The socketed axe mould suggests a rather exten-
sive system of networks (Fig. 8). Based on the analo-
gies, these objects have connections far beyond the
Gava culture. There could be several reasons for this
phenomenon: craftsmen travelled with their knowl-
edge, other members of the community moved with
their objects, only the objects relocated, other cultur-
al groups started to copy these types of objects, etc.
Since the raw material is local, this item was proba-
bly not produced by a travelling craftsman but rather
by a settled community that sourced the stone ma-
terials and had their own specialist for making such
objects. Most socketed axes of the Debrecen type can
be found in the distribution area of the Gava ceramic
style, suggesting that this type has been a local vari-
ant copied by surrounding communities.

Appendix

1. Aranyosapati (Ha B1) casting mould hoard, poten-
tial settlement: socketed axe casting moulds, cast-
ing core, moulds of unclassifiable objects (Mozsolics
2000, 33, PL. 120-121).

2. Baks-Temetdpart (Ha A2/Ha B1-Ha B2) settlement:
plano-convex ingots and casting jets from hoards
(Hoard I & II), stray finds (bar, oval, and cuboid in-
gots, lumps, and as-cast antennae sword) (V. Szabo
2011; V. Szab6 2019, 105-117, Fig. 85-86, Fig. 90).

3. Biharkeresztes-Lancos major (Ha Bl) settlement:
Gor-type ingot from Feature 2 (V. Szabd 2002, Fig.
141, 7).

4. Cilinesti-Oas (Gava I - Ha A2) settlement: socketed
axe casting mould (Marta 2020, 51, PL. 17, 5).

5. Cauas-Sigethiu (Ha A2/Ha B1) settlement: casting
jets, two sandstone ring casting moulds (Kienlin et al.
2012; Marta et al. 2021, 370, Fig. 26).

6. Cernatu (Gava II - Ha B1) settlement: two socketed
axe casting moulds (Wanzek 1989, 156, 200, PL. 49,
4-5).

7. Korom-Kapolna-domb (style-based dating: Ha Al,
radiocarbon: 944 cal BC (Feature 20), 975-832 cal BC
(Feature 70) settlement: casting mould, tuyere, clay
trough (B. Hellebrandt 2016, 74-75, 79, Fig. 59, 4, 7).

8. Koromla (Ha A2/Ha B1) settlement: hoard with
plano-convex ingots (Gasaj 1999, 59, Fig. 6).

9. Lazuri (Gava Il - Ha B1) settlement: mention of cast-
ing moulds (Marta 2020, 19, 99, fn. 66).

10. Medias vicinity (Gava II - Ha B1) stray find: sock-
eted axe casting mould (Wanzek 1989, 202, Pl. 47.2).

11. Nadudvar-Halomzug 2 (Ha B1) potential settlement
(potsherds): plano-convex ingot fragments and a
casting jet (Sz. Mathé 1972, 403, Fig. 5, 24-30, Fig. 7).
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12. Nagyrabé 1 (Ha B1) potential settlement (potsherds):
bronze hoard with plano-convex ingots from the set-
tlement (Tarbay 2018, 596-599, PL. 228, 22, P1. 229-
230, PL. 231).

13. Nyirtura 1 (Ha B1) potential settlement (potsherds):
plano-convex ingot from a hoard (Mozsolics 2000,
63, PL. 69, 17).

14. Plenita (Ha B1) settlement: casting mould hoard
(Boroftka, Ridiche 2005, 134-139, Fig. 1-7).

15. Pocsaj (Ha A2/Ha B1) settlement: only researched by
field walking and metal detector survey. Several types
of bronze and ceramic artefacts were collected (V.
Szab6 2017, 249), which suggests local metalworking.

16. Pocspetri (Ha A2/Ha B1) settlement: plano-convex
ingot hoard (Kalli 2012, 175, PL. 7, 2-3; Kalli 2017,
184, Fig. 7, 1-2).

17. Polgar M3-1 (Ha A2/Ha Bl1) settlement: socketed
axes mould, casting core, ring moulds, spearhead
mould, sword mould, unclassifiable moulds from
Features 7, 13, and 61 (V. Szabo 2002, 58, Fig. 201-
203).

18. Priigy-Tokfold (Ha A2/Ha B1) settlement: stray find
socketed axe mould and a chisel (Kemenczei 1984,
161-162; Wanzek 1989, 203).

19. Reci (Gava II - Ha BI1) settlement: socketed axe
mould, mould fragment (Székely 1966, Pl 8, 7-8;
Wanzek 1989, 202).

20. Siret (Gava-Holihrady) multi-period settlement:
socketed chisel/axe casting mould (Laszlé 1994, Fig.
50, 2).

Notes
1 The following settlements were dated based on the
works of Gabor V. Szab6 and Liviu Marta. For the

21. Somotor (Ha BI1) settlement: socketed axe casting
mould, socketed hammer (Pancikova 2008, 145, Fig.
4,1, Fig. 10, 5).

22. Szentes-Nagyhegy (Ha Bl) settlement: hoards
(Hoard I & IV) with plano-convex ingots, bar ingots
(Mozsolics 2000, 77-79, P1. 92, 15, 17-24, P1. 96, 25).

23. Tasad (Ha B1) settlement: casting mould of a pseu-
do-winged socketed axe (Wanzek 1989, 202, Pl 49,
2).

24. Teleac (Ha B1-Ha C) settlement: casting mould of
a socketed axe with V-shaped ribs (Teleac Ia phase);
casting mould of a bar ingot and a ribbed bracelet,
and one to cast four vase-headed pins at once (Ha A-
Ha B1); casting mould of a socketed axe, rings and
pendants (Ha B2) (Ciugudean 2009, 66-69, P1. 4, 2, 7,
PI. 10; Ciugudean 2012, 234, Fig. 10, 9).
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A POROSZLO-APONHATI KESO BRONZKORI ONTOFORMAK

Osszefoglalds

A tanulmany a poroszlé-aponhati késé bronzkori,
klasszikus Gava (Ha A2/B1) megatelepiilés fém-
miuvességhez kothetd targyait, harom kobol késziilt
ont6formaleletet mutat be (12-16. kép). Az 1969-
es és 1971-es asatasok soran Patay Pal altal feltart
leletek a szakirodalomban régebb o6ta ismertek,
ugyanakkor részleteiben sem tipokronoldgiai 6sz-
szefiiggéseiket, sem pedig technologiai jellemzdi-
ket (készitéstechnika, hasznalat, nyersanyag) nem
elemezték még mélyrehatéan. A multidiszciplinaris
modszereket, mint a készitéstechnoldgiai és haszna-
latinyom-elemzést, tovabba petrografiai vizsgalatot
felvonultaté tanulmany ezeknek a kérdéseknek a
megvalaszolasara véllalkozik.

Eredményeink alapjan a hdrom kétrészes, két-
negativos ontéforma a kovetkezoképpen jellemez-
hetd. Az els6 példany valdszintleg disztik ontésére
szolgalt (12. kép 1 és 14. kép), nyersanyaga tufa volt,
melynek valdészinli nyersanyagforrasa a Borzsony,

Matra, Biikk és Tokaj vidéke lehetett. Makroszkopos
megfigyelések alapjan ez a targy nem tlint hasznalt
terméknek, amit a petrografiai elemzés is igazolt. A
forman lathato tformak keltezésre nem alkalmasak.
Az 1. szelvényen beliil a targyhoz kozel talalt kera-
miaformak a klasszikus Gava idészakra datalnak. A
masodik ontéforma a harom lelet koziil az egyetlen
finom tipoldgiai elemzésre alkalmas targy (13. kép,
15. kép). A kétrészes, kétnegativos, 6ntémagos for-
ma egy un. Debrecen tipusu tokosbaltat abrazol,
melynek bordadisz-kombinaci6i megtalalhatok Ke-
let-Magyarorszagon, Erdélyben és a Karpataljan.
Stiluskapcsolatai ugyanakkor egyéltalan nem kor-
latozodnak erre a térségre, megegyez6 diszt baltak
ugyanis el6fordulnak a Havasalf6ld teriiletén, a du-
nantali urnamezds kultira vidékén, tovabba Auszt-
ria és Csehorszag (kiilonésen Morvaorszag) teriile-
tén is (8. kép). A baltatipus elsésorban a Ha Bl-re
datalhato, de tobb Ha B2-es parhuzama alapjan nem
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zarhatjuk ki, hogy készitése és deponalasa folytatdd-
hatott a kovetkez6 periddusban is. Az ontéforma
egy godorben volt (2. kép), ahonnan tovabbi 69 jel-
legzetes keramiatoredék (18. kép, 19. kép 2-8; talak,
korsok, taroloedények, bogrék) is elokeriilt, melyek
az els6 szerzd tipoldgiai beosztasa alapjan a klasz-
szikus Gava kerdmiastilust reprezentaljak. A fentiek
alapjan valoszintinek tartjuk, hogy a poroszléi balta-
ontéforma a diszitéskombinacié korabbi Ha Bl-es
fazisat képviselheti. A viszonylag nagy méretii targy
ontésére szolgalt ontéformara a fil tetejérdl vagtak
ra a bedml6tolcsért, aljara 1égzot helyeztek, a nega-
tiv szdjan keresztill pedig a kozepébe illesztették az
ontémagot. A petrografiai vizsgalat alapjan anyaga
az egyik leggyakoribb nyersanyag a homokkd, mely
teltételezhetden a Matra teriiletérdl szarmazik. Kii-
l6nosen fontos a harmadik, nyélnyujtvanyos kard-
ont6forma (12. kép 2, 16. kép), mely Eurdpa-szerte
viszonylag ritka lelettipusnak szamit. A Matra vagy
Tokaj vidékérdl szarmazo iivegtufabol késziilt lelet
egy kiilonleges, biografikus targy. A kard megonté-
sét kovetben, valoszintileg a forma széttorése miatt,
az ontéforma darabjait Ujracsiszoltak és a markola-
tot abrazolo fél hatsd, sima részét felhasznéltak egy

© 2023 The Author(s).

Uj targy (karperec vagy flirészlemez) megontéséhez.
A format életatja utolsé allomasan, masodik torését
kovetden vontak ki a forgalombol. Tipoldgiai jegyei
alapjan ez a targy nem alkalmas arra, hogy egyértel-
miien meghatarozhaté kardtipushoz kossiik.

A harom ontéforma elemzése tovabb arnyalja a
poroszlé-aponhati telepekhez hasonld leléhelyek ké-
pét. Ezen a telepiilésen a Ha Bl-es idészakban egy
olyan fémmivesmiihely mikodhetett, mely a fold-
rajzi értelemben viszonylag kozel es6, északkelet-ma-
gyarorszagi kdnyersanyag-lel6helyekre tamaszkodott.
Termékei kozott megtalalhat a magas tudast és spe-
cidlis készitéstechnoldgiat igénylé presztizstegyver
(kard), valamint a széles, a Gava keramiastilus tagabb
értelemben vett elterjedési teriiletén is tdlmutatd
kapcsolatrendszerrel bir6 eszkoz (balta) is. Poroszlo
fémmegmunkalas szempontjabdl is a korszak egyik
kiemelked6 kozpontja lehetett, melynek bemutatasa
mellett igyekeztiink az Osszes hozza hasonld kord,
fémfeldolgozassal biztosan jellemezhetd telepiilést
Osszegytjteni (7. kép). A késdbbiekben ez a lista bi-
zonyara boviilni fog, ahogy reményeink szerint a ko-
nyersanyagok beszerzésérdl és felhasznalasarol szolo
tudasunk is egy kovetkez6 tanulmany soran.
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