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The present study reports on results of petrographic and geochemical analyses on a stone adze from the archaeological
Balaton&szoéd — Temet6i diil6 site (SW-Hungary, on the southern side of Lake Balaton). This is the largest excavated site of
the Baden Culture in Hungary (more than 200,000 m?) and has the longest continuous settlement history. At the site, features
of the Balaton-Lasinja Culture (Middle Copper Age) and the Boleraz Culture have also been found. Altogether 500 stone
artefacts were found and registered. The present study reports on the results of the investigation of a unique nephrite adze,
found on the site. This adze is the first nephrite artefact with an established archaeological context in Hungarian prehistory.
By applying detailed petrographic, geochemical and petrophysical methods as well as comparing with published data we
have located the origin of the raw material of this nephrite adze. Its most probable source is the northern part of the Bohemian
Massif, Lower Silesia, a geological site near Jordanéw (Poland).
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ARCHAEOLOGICAL BACKGROUND
AIM OF THE STUDY

Altogether 500 stone artefacts turned up. Their archaeologi-
cal classification was carried out by Tiinde Horvath.

Most of the stone tools investigated are fragments of grind-
ing stones (on a few of them, traces of mineral paint were ob-
served), grinders, polishers, stone axe pre-forms and a few
axes. Objects whose function is not known, boulders of raw ma-
terial and cores of shaft-hole axes were also found. Almost all of
the polished stone artefacts (axes) are made of basalt, the
source of the basalt raw material most probably being the ba-
saltic rocks of the nearby volcanoes of the Balaton Highland
[Hegyestl, Halap, Uzsa, and Halyagoshegy (Diszel)] (Péterdi
et al., 2011). There is only one stone adze made of nephrite in
the set studied. Since we do not know any nephrite source in
the Carpathian Basin (and its surroundings), the raw material
(or, better to say, the stone adze itself) must have originated
from a distant source.

Balaton6széd — Temetdi dUl6 is the largest excavated and
longest-lived archaeological site of the Late Copper Age Baden
Culture in Hungary. The total territory of the excavated and the
connected registered site is more than 200,000 m? (Fig. 1). At
the site, features of the Balaton-Lasinja Culture and the Boleraz
Culture have also been found. Some features of the two cul-
tures occurred together (mixed) though no traces of any later
digging in or disturbance was observable in the section
(Horvath et al., 2006; Horvath, 2010).
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Its pleasing aesthetic appearance and its toughness — en-
sured by the compact fabric consisting of interweaving and in-
terlocking thin, fine amphibole fibres — makes nephrite an excel-
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Fig. 1. Location of the Balaton6sz6d — Temet6i diil6 site

lent raw material for polished stone tools, and so it became a
widespread raw material all over Europe in the Neolithic and the
Bronze Age; however, it was not used (as raw material) in large
quantities because of the small size and limited occurrence of
the nephrite bodies.

Nephrite is present rarely among archaeological finds in
Hungary and it is known exclusively from Transdanubian sites,
primarily in the material of old surface collections such as the
Mihaldy Collection of Veszprém (Szakmany et al., 2001) and
the Ebenhoch Collection of the Hungarian National Museum
(Friedel, 2008; Friedel et al., 2008). The archaeological finds
curated in the above collections cannot be identified according
to either age or culture because of a lack of information con-
cerning their provenance (Horvath, 2001). Therefore, the
Balaton6szod — Temetdi dlil6 nephrite adze is the first authentic
Hungarian find with reliable archaeological context dating back
to prehistory.

The general aim of our study is the detailed petrographic
and geochemical examination of the stone tools found at the
Balatonész6d — Temet6i diilé archaeological site, and locating
the origin of the raw materials. Here we focus on this unique
nephrite adze.

METHODS

The material of the stone artefacts found at Balaton6szdd —
Temet6i diil6 was classified according to raw material; we di-
vided them into groups on the basis of macroscopic investiga-
tion. Thin sections were made of samples of a given group
(from either fragments or of pieces having less value from an ar-
chaeological point of view) to carry out detailed petrographic mi-
croscopic analyses. Results of the microscopic examinations
(mineral composition, fabric) were completed with geochemical
[bulk-rock chemistry (PGAA), mineral chemistry (EPMA,
SEM-EDX)] and petrophysical examinations (magnetic suscep-
tibility; Appendix 1*).

Recently found nephrite samples from possible sources
were analysed by PGAA (Appendix 1), and the results were
compared to published data. The large amount of data was rep-
resented diagramatically.

Prompt-gamma activation analyses (PGAA) were per-
formed using the 10%cm™"s™ intensity cold neutron beam of the
Budapest Research Reactor at the Hungarian Academy of Sci-
ences Institute of Isotopes (now the HAS Centre for Energy Re-
search). A precisely calibrated HPGe-BGO detector system

* Supplementary data associated with this article can be found, in the online version, at doi: 10.7306/gq.1146
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Fig. 2A - photo of the nephrite adze; B — photomicrograph (crossed polars) of rock texture; C — photomicrograph
(plane polarized light) of rock texture; D — photomicrograph (crossed polars) of rock texture

was used for detection of prompt gamma photons. The experi-
mental set-up was described by Szentmiklosi et al. (2010).
Quantitative determination of most major and some trace ele-
ments was made, based on our PGAA library (Révay, 2009).

Mineral-chemical examinations of the thin section (SEM,
EPMA) were performed at the Institue for Geochemical Re-
search, HAS (now the HAS Research Centre for Astronomy
and Earth Sciences, Institute for Geological and Geochemical
Research; JEOL Superprobe 733 type equipment, with an Ox-
ford Instruments INCA Energy 200 energy dispersive spec-
trometer; 15kV accelerating potential, 4nA sample current).

Non-destructive mineral-chemical examination of the sur-
face of the adze (SEM-EDX) was performed with the “original
surface investigation method” (Bend¢ et al., 2012) at the De-
partment of Petrology and Geochemistry of the Institute of Ge-
ography and Earth Sciences of the E6tvos University (ELTE).
The instrument is an AMRAY 1830 type SEM, with an EDAX
PV9800 energy dispersive spectrometer. Conditions of analy-
ses: accelerating potential: 20kV; beam current: 1nA; focussed
electron beam (diameter: ~50 nm). Fairly large samples can be
placed into the sample chamber of this electron microscope so
the stone implements could be placed into the sample chamber
without intrusive preparation.

Magnetic susceptibility (MS) examinations were performed
at the Department of Petrology and Geochemistry of E6tvos

University (KT-5 type Kappameter; for correction methods see
Bradak et al., 2005, 2009).

RESULTS — PETROGRAPHY AND MINERAL
CHEMISTRY (EPMA)

MACROSCOPIC FEATURES

The adze is made of very fine-grained metamorphic rock; its
colour is light green, but in some places it shows a darker green
or pale blue hue (Fig. 2A). Moderately large crystals are not visi-
ble either to the unaided eye or using a hand lens. The polished
surfaces have a silky lustre. Here and there fibrous structure
shows: the wavering fibres are white or extremely light green.
Patches of red-brown hue show on the surface.

MICROSCOPIC FEATURES

The rock is monomineralic; very fine fibrous amphibole con-
stitutes the mass of the rock (Fig. 2B—D); minute (50—-100 pym),
idioblastic amphibole crystals are also present. The idioblastic
crystals are spread unoriented; they also appear in the
cross-section perpendicular to the C-axis (Fig. 3A) and parallel
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Fig. 3A — SEM-photomicrograph (thin section) of idioblastic tremolite crystals in tremolite matrix; B — SEM-photomicrograph
(thin section) of idioblastic tremolite crystals in tremolite matrix; C — SEM-photomicrograph (surface method)
of magnetite crystals in tremolite matrix

Numbers — EPMA measuring points; mt — magnetite

with (010) (Fig. 3B). The fibres often waver here and form a
fan-shaped pattern there (Fig. 2B); elsewhere they appear as
tangled masses lacking orientation (Fig. 2C, D). Microanalyses
show, that the amphibole fibres and idioblastic crystals do not
differ much in composition; the amphibole is tremolite through-
out, with Si apfu (atoms per formula unit) 7.9-8.0 and
Mg/(Mg + Fe®*) from 0.90 to 0.95 (Leake et al., 1997; Appen-
dix 1 and Fig. 4).

Using the “original surface investigation method” we could
not see any differences in texture and the amphiboles analysed
on the surface of the adze show data that accords with the am-
phibole crystals measured in thin section [only the Mg-content
shows a minor (<2%) difference (Appendix 1) that may result
from the difference in analysis method (WDS vs. EDS)]. There
are some relatively large (20-200 pm) magnetite crystals in the
red-brown patches on the surface (Fig. 3C). In all probability
these patches derived from the completely limonitization or
hematitization of the magnetite crystals. It must be pointed out
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Fig. 4. Comparison of amphiboles from the Balatondszéd —
Temet6i diil6 site nephrite adze (performed by means of elec-
tron microprobe), with amphiboles from Jordanéw and Zioty
Stok nephrite deposits in Poland; diagram modified after Leake
etal.(1997), Jordanéw and Ztoty Stok nephrites after Gil (2013)

that magnetite crystals were absent in thin section (taken from
the inside of the adze).

BULK ROCK CHEMISTRY (PGAA)
AND MAGNETIC SUSCEPTIBILITY (MS)

Comparative PGAA studies on several types of rock occur-
ring as raw material of archaeological finds have been made re-
cently, with a dual purpose: to obtain chemical analyses of the
raw material of archaeological finds non-destructively and to set
up a data-base from the results of the analyses (Szakmany and
Kasztovszky, 2004; Szakmany et al., 2011).

The compositon of the nephrite adze found at
Balaton&szdd — Temet6i dUl6 is very much like that of the neph-
rite adze in the Ebenhdch Collection of the Hungarian National
Museum (Friedel, 2008; Friedel et al., 2008); the only nephrite
artefact in Hungary that had ever been examined by PGAA be-
fore. The characteristics of the raw material of both adzes are:
the high silicon, magnesium and calcium, while low alumina, so-
dium, potassium and titanium contents. The composition of the
whole rock is practically identical with that of individual amphi-
bole crystals (based on EPMA and PGAA measurements; Ap-
pendix 1); the difference appears only in the higher iron-content
probably caused by the red-brown, ferrous discolouration that is
scattered on the surface of the rock.

The real MS value of the rock is low: 0.13*10™ S| units, that
is congruent with the values measured on the nephrite polished
stone-tools both in the Mihaldy Collection (0.09-0.52*107 SI
units; Bradak et al., 2005) and the Ebenhdéch Collection
(0.1—0.7"10‘3 Sl units; Friedel, 2008; Friedel et al., 2008). The
necessary corrections were calculated using the formula pub-
lished by Bradak et al. (2005, 2009).

POSSIBLE SOURCE REGIONS

According to their formation, nephrites can be classified into
two groups: one is formed by contact metasomatism between
intermediate-acidic (e.g., granodiorite, tonalite) intrusions and
dolomitic marbles (dolomite-related deposits, D-type), the other
is formed by contact metasomatism between serpentinite and
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Fig. 5. Bulk-rock chemistry of the nephrite adze and nephrite samples from various geological
sites: R* Mg/(Mg + Fe') as a function of SiO,-content (wt.%)

magmatic bodies (serpentinite-related deposits, S-type; Zhang
etal., 2011).

There is a significant difference in chemical composition be-
tween the two types. The difference can be best expressed by
the Mg?'/(Mg*" + Fe?*®*)) mol-ratio: i.e., D-type nephrites have
0.930-1 and S-type nephrites 0.860-0.930 (Zhang et al,
2011). In the case of the Balaton6széd — Temet6i dil6 site
nephrite adze, this value is 0.901 (Appendix 1 and Fig. 5),
therefore the raw material examined is S-type, consequently it
belongs among the serpentinized ultrabasic rocks.

Geological occurrences of nephrite are fairly rare in Europe.
Known occurrences are the following: the Alps (Switzerland, It-
aly, France, Germany and Austria), the Apennines, the Harz
Mts. and Scandinavia; also in the metamorphosed basic and
ultrabasic complexes of the boundaries of the Bohemian Mas-
sif. Nephrite occurs among glacial erratics carried by ice from
Scandinavia to Rigen Island, and in the environs of Potsdam
and Leipzig (Gunia, 2000).

The so-called “Mur Nockerls” — nephrite-gravels, neph-
rite-boulders originating from the alluvium of the small stream
Mur between Leoben and Graz — also deserve mention. The
Mur flows into the Drava so it is nearer the Carpathian Basin
than the other known provenances. Along its upper course (be-
fore it is breaking through the Glein Alm) several serpentinized
rock masses occur, but the parent material of the nephrite-grav-
els is as yet unknown (Giess, 2005).

Since a significant number of polished tools made of neph-
rite have been found on the Balkan Peninsula a raw material
source (of nephrite) has been suggested to be there by archae-

ologists. However, the potential geological source has not yet
been found (Kostov, 2005).

The identification of the provenance for the Balaton6észdd
item is rendered more difficult because too many “green-col-
oured” rocks have been named nephrite in the past. The major-
ity of these “green-coloured” rocks do not fit the concept of
nephrite as understood petrographically today; the nhomencla-
ture of amphibole-types has changed, certain types of amphi-
bole are known under several, different designations (i.e. in ear-
lier literature “grammatite” and even “hornblende” are men-
tioned rather than tremolite or actinolite). In addition to compari-
son of the mineral composition and fabric, comparison of the re-
sults of chemical analyses available from certain provenances
and the results of analyses of finds may offer support.

Monomineralic amphibole rocks (100% tremolite, contain-
ing tremolite crystals among the tremolite fibres) similar to the
Balatonészéd — Temetdi dilé nephrite cannot be found in
Liguria (Italy) according to D’Amico et al. (2003). The most
probable provenance of such nephrite finds in Italy might be
Graubiinden (Grisons) Canton in Switzerland (D’Amico et al.,
2003).

The above-mentioned “Mur Nockerls” also belong to the
tremolite-nephrites (Giess, 2005), but detailed descriptions or
analyses are not available.

Data available from the two probable source areas consists
of descriptions and survey data and concerns mineral, textural
and chemical compositions. In the following we describe the
nephrites of these source areas in detail. (Table 1, Fig. 6 and
Appendix 2)
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Table 1
Possible nephrite sources in the Swiss Alps and in the Bohemian Massif
Ng{gﬁfer on Location Description: GCD | FT |MAT| +Minerals Ref
Ct. Graubiinden (Grisons)
1 Scortaseo w, Igr (gr, bk) D T a, b
2 Alpe d'Ur gr/cf S a, m
3 Piatte di Canciano gygr, gr/fol, asb, fib S a,j
4 Cima Val Fontana ND D a
5 Fuorcla Fellaria ND S A a
6 Furtschellas im Oberengadin dg/cf + S A a, |
7 Lago di Cavlocc ND a
8 Cuolms dgr/cf + S A | mt (isolated) a
9 Fuorcla da la Vallette ND a
10 Fuorcla da Faller bkgr/slat S a
11 Muntognas digls Lajets dgr/cf + S A a
12 Ruine Marmorera gr/cf S a
13 Forschella-peak R e R T I N L R
w/ ar%gf([)lgr)f?tgﬂb golgrrto chl, mt, pic
14 Mhlen (Mulegns) pgﬁz/extrer%ely r]ol Iamgellar + s A gt-é (e;’),pcc') a,b.q
jointing
15 Sblocs wgr / fol S a
%t-yg, pic,
16 Salux (Salouf) dgr/cf, fol [parfib (very tough)] + S ¢ I’lg;é 150- q
patches)
17 Piz Martegnas ND S a
18 South of Crap Farreras dgr/cf S pusrgl/(é?]rlb, a
Other Swiss localities
19 Robenhausen (Pfaffikersee) ND + S a, e
20 Gotthardtunnel ygr + S a, e k
21 Gotthard ND + S a, ek
22 Andermat 25 gygr + S A a, k
23 Hauderes (Val d'Hérens) gygr/cf + S a,h
24 Noyenpurgersos dar-bk | s ag
Boundaries of the Bohemian Massif
25 S"hv%ua:%ﬁ%ﬁ&“a%”v‘iﬁé? aale gr/fib + | s | A |hblehlmt g
in Bavaria, Germany)
purﬁllr()spx/di,
Jordanéw cni (com-
26 (former Jordansmilin | ¥o¢ or 10 OF gr?tho][?x% W+ | s | T ;:S?n):rgﬂ o d b
(Polish Lower Silesia) tit,gép, msopﬁ,
zir
Zioty Stok di, 16, mt,
27 o esiom, | oo ) e parey |+ | S |AM| S teby | cdp
(Polish Lower Silesia) aspy, g

Colour: bgr — bright green, bk — black, bkgr — blackish-greenish, bl — blue, dgr — dark green, gr — green, grcr — greenish-creamy,
gybl — greyish-blue, gygr — greyish-green, Igr — light green, p — pink, pgr — pistachio-green, sogr — spring-onion green, ygr —
yellowish green, w — white, wgr — whitish-green; macroscopic fabric: asb — asbestiform, cf — compact fabric, fib — fibrous, fol —
foliated, lay — layered, parfib — parallel fibrous, slat — slatey, sch — schistose; [microscopic fabric]: fib — fibrous, parfib - parallel
fibrous, typ-nd — typical non-directional; ND — more detailed descriptions/data not available; GCD — geochemical data available;
FT — formation type: D — dolomite-related deposits (D-type), S — serpentinite-related deposits (S-type); MAT — main amphibole
type: A — actinolite, T — tremolite; +Minerals — associated and enclosed minerals: ap — apatite, aspy — arsenopyrite, atg —
antigorite, carb — carbonate, cc — calcite, chl — chlorite, Cr-sp — Cr-spinel, di — diopside, ep — epidote, gd — gold, gr — grossular,
gt-g — green Ca-Al-garnet, gt-yg — yellowish-green garnet, hbl — hornblende, hgr — hydrogrossular, 16 — I8llingite, Ix — leucoxene,
mon — monazite, mt — magnetite, pic — picotite, preh — prehnite, pspx — pseudomorphs after pyroxene, pure — pure nephrite, q —
quartz, sche — scheelite, serp — unspecified serpentine, sp — spinel, tit — titanite, zir — zircon; Ref — references: a — Dietrich and de
Quervain (1968); b — Giess (2003); ¢ — Gil (2013); d — Gunia (2000); e — Heierli (1902); f — Mazur et al. (2006); g — Meyer (1884); h
— Preiswerk (1926); i — Sachs (1902); j — Schmidt (1917); k — Schneider (1912); | — Staub (1915); m — Staub (1917); n — Traube
(1885a); o — Traube (1885b); p — Traube (1887); q — Welter (1911a); r — Welter (1911b); for more detailed descriptions see
Appendix 2
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RESULTS OF PETROCHEMICAL
AND MINERAL-CHEMICAL ANALYSES

Results of the bulk chemical (and EPMA) analy-
ses of the Baden Culture nephrite adze from
Balaton&szdd — Temetdi dil6 site have been com-
pared with published data for known nephrite occur-
rences. Results of new PGAA-measurements of re-
cently found nephrite samples from Jordanéw and
Ztoty Stok (Fig. 7 and Appendix 1) have also been
used.

Binary diagrams have been constructed: dia-
grams illustrating magnesium and iron contents
plotted against silicon contents are shown here
(Figs. 8 and 9).

[For brief descriptions of nephrite samples, see
the texts in square brackets in Appendix 2]

The chemical composition of rock-forming am-
phiboles from the Jordanéw and Ztoty Stok deposits
(Gil, 2013) have been compared with that of the
nephrite adze (Fig. 4).

EVALUATION OF THE RESULTS
AND THE MOST PROBABLE
PROVENANCE

On the basis of macroscopic appearance, min-
eral composition and fabric character (considering
the possible sources described above), sources of
nephrite notably similar to the raw material of the
Balatonészéd — Temetdi dilé nephrite adze are:
Jordandw, Ztoty Stok and Cuolms (though the last of
these has insufficiently detailed description).

Chemically the most similar nephrites to the
Balatonész6d — Temetdi dil6 nephrite adze occur at
Salux and Piatte di Canciano, while very similar
nephrites also can be found around the boundaries
of the Bohemian Massif (Jordanéw, Zioty Stok,

<
<

Fig. 6A— map (Dietrich and Quervain, 1968), modified
to show nephrite occurrences in the Swiss Alps; B —
map, modified to show nephrite occurrences at the
boundaries of the Bohemian Massif

1 — Scortaseo, 2 — Alpe d’Ur, 3 — Piatte di Canciano, 4 —
Cima Val Fontana, 5 — Fuorcla Fellaria, 6 — Furtschellas
im Oberengadin, 7 — Lago di Cavlocc, 8 — Cuolms, 9 —
Fuorcla da la Vallette, 10 — Fuorcla da Faller, 11 —
Muntognas digls Lajets, 12 — Ruine Marmorera, 13 —
Forschella-peak, 14 — Mihlen (Mulegns), 15 — Sblocs,
16 — Salux (Salouf), 17 — Piz Martegnas, 18 — Crap
Farreras, 19 — Robenhausen (Pfaffikersee), 20 —
Gotthardtunnel, 21 — Gotthard, 22 — Andermatt, 23 —
Haudéres, 24 — Neuenburgersee (Lake Neuchatel), 25 —
Schwarzenbach an der Saale, 26 — Jordanow, 27 — Zioty
Stok
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Fig. 7. Photos of nephrite samples from Jordanéw (A) and Ztoty Stok (B, C)
nephrite deposits in Poland, with the area measured by PGAA

Blue squares — size of the measured area: 2 x 2 cm
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Fig. 8. Bulk-rock chemistry of the nephrite adze and nephrite samples from various geological sites:
MgO-content (wt.%) as a function of SiO,-content (wt.%) with EPMA-results from the adze

Explanations as in Figure 5
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Fig. 9. Bulk-rock chemistry of the nephrite adze and nephrite samples from various geological sites:
FeO(t)-content (wt.%) as a function of SiO,-content (wt.%); with EPMA-results from the adze

Explanations as in Figure 5

Fig. 10. Map (Zentai, 1996), modified to show the archaeological site and the most probable source of origin
of the nephrite raw material of the adze examined
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Schwarzenbach an der Saale) and from Cuolms, Muntognas,
Alpe d’Ur and Neuenburgersee.

The following sources of raw material may likely be ex-
cluded: Salux — due to the different enclosed minerals (garnet,
spinel, chlorite); Piatte di Canciano — because of its schistosity
and being asbestose; Schwarzenbach an der Saale — because
of its typical “actinolite structure” and the presence of
hornblende; Ztoty Stok — due to the different enclosed minerals
(I6llingite, apatite, scheelite, arsenopyrite); Cuolms,
Muntognas, Alpe d’'Ur and Neuenburgersee — since the de-
scriptions are insufficiently detailed — may be excluded only on
the basis of colour.

To sum up: on the basis of macroscopic appearance, min-
eral composition, fabric character and the bulk chemical com-
position the most probable raw material sources are Jordanéw
and Cuolms.

Although we have mineral-chemical data only from two geo-
logical sites (Jordandéw and Ztoty Stok), all data from the
EPMA-analyses of the nephrite adze are similar to nephrite
from Jordandw.

Stone axes made of Jordanéw nephrite have been found
about 15 km north of Jordanéw (Neolithic); in the central part of
Poland (near Gniezno; Danubian Culture); and also in Upper
Silesia (Funnel Beaker Culture, Corded Ware Culture; Foltyn et
al., 2000; Gunia, 2000) and probably from a Late Neolithic
Silesian site (Prichystal et al., 2012). The Boleraz Culture in
Moravia developed from one of the Funnel Beaker Culture
groups, supposedly by mingling. Contemporaneous with the
Corded Ware Culture — that developed from the Funnel Beaker
Culture —was Baden Culture, a fortified settlement of which was
excavated near the above-mentioned provenances of Corded
Ware Culture in the Moravian Gateway — a system of narrow
depressions between the Bohemian Massif and the
Carpathians — that provides a main cross-connection between
the northern plain territories of Middle Europe and the
Carpathian Basin (Prichystal, 2000). Therefore, connection
must have existed between the Baden Culture and the neph-
rite-sources of the Jordanéw district, whereas the Cuolms prov-
enance in the Swiss Alps (and the “Mur Nockerls” as a nearer
source) could have been reached only in the Boleraz era and
via circum-alpine interrelations (as the nearer source, the “Mur
Nockerls”).

Serpentinites containing nephrite-bodies — cropping out on
the northern boundaries of gneisses of the Géry Sowie Massif —
were used to make stone-axes in the Neolithic Age, as were the
serpentinites cropping out on the eastern and southern bound-
aries of the Goéry Sowie Massif (Majerowicz et al., 2000;
Skoczylas et al., 2000). It has been shown that local serpentin-

ite was excavated (\Wojciechowski, 1995) and polished stone
tools made of them were dispersed as widely as 340 kms away
(Skoczylas et al., 2000). In the time of the Corded Ware Culture,
there was a centre for extracting and processing serpentinite in
this territory; its most important products were the so-called
“Sleza-type” shaft-hole axes (Skoczylas et al., 2000).

SUMMARY

The present study provides petrographic and geochemical
analyses of a Late Copper Age (Baden Culture) nephrite adze
from the archaeological site at Balaton6szdd — Temet6i dalé.
This adze is the single nephrite stone artefact so far found at
this site.

Nephrite present in archaeological finds in Hungary is rare
and known exclusively from Transdanubian sites, but without
identification according to either age or culture. Therefore, the
Balaton6szod — Temetdi diilé nephrite adze is the first find that
has a reliable archaeological context dating back to Hungarian
prehistory.

By applying detailed petrographic, geochemical and
petrophysical methods as well as comparison with published
data, we have located the origin of the raw material of the neph-
rite adze studied. On the basis of its macroscopic appearance,
mineral composition, fabric character, bulk chemical composi-
tion, magnetic features, the contemporaneous raw material ex-
traction and the cultural relations in the era of the Baden Cul-
ture, the most probable location of the raw material of the neph-
rite adze studied is the geological site at Jordanéw (northern
part of the Bohemian Massif, Lower Silesia, Poland; Fig. 10).
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