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An early bromee age axe discovered
in Sdilaj county {Romania)

[ the: ast two decades the period of the Early Bronze Age of Transylvania
iEBA — perdod framed by the ending of Copefeni Cubure aiwd the beglnning of
Wictenbeng culurg) has been investignted by focused archoeological rescanches,
many siudies and monographs being schicved. Imponiand research has boen carried
wil in the south - easiem par of Transylvama (Szekely, 1997, and in the central
und goath - westem part as well (Andrjoin, 19859, p33-5346; 1902, pi9-26; Rotea,
VEY pad-Bb; Ciugudean, 199, = 70-114; 1996 Gopdlon, Flonsa, 1994, p9-38;
o, TR, pAT-85; Bigcuta, 1998, pd11-139). The situation is different for oher
regiems of Transyhanin, The northern pan presents as o “while stain" on & viriual
mop of discoveries belonging to e EBA- In Maramores, for example, only pavo
pleces made by bronze can be hypothetically doted b this period (KogsG, 19055,
365

in ifhis comext we consider that publishing discoveries from the nosthem
prart o Tramsy Ivanta i more ther weleome,

In the spring of 1973, o shafi kole oxe was accidentally discovered at Saza
iyiklmge Heanda, Sdia) county, Plate 1] ) Localivy situated ot tee MNosth - east limit
ol Bilujulis, in the vicioity of Maramures county. Geographically, Susa s placed at
the fmid between the Somes Valley and Lapus Depression. The amefact was
boght by dbe History aed An Mpseum of Lalae (MIA Zaldu Collection,
Inveniasy No 1871970, The place of discovery 15 called "Comorija™ being @ low
fermace om the shore of & puih with season dehit.

I 2001 wa hawe scarched the area whese the piece was discovered and wo
didd st Nind any signs of a possible settlernent i s point dr i the sucrounding
e,

The arnefact was firsily menicised i 1979 m 8 catalogue of copper awes
disorvered on the fermiory of Bala] (Lakd, 1979, pAd. pLINAY aflerwiards In a
tnpographic reperiory of the Meo - Encolithic finds of Sikj (Lakd, 1981, pd,
ne. 72} Inthese works the axe wes erroneously duted Lo the Eneclithic period, We
considered a3 being opparune 0 re-discass the arefict, in order e achieve a real
chronological framing in comelstion with the chemical and structural mnalysis
carmicd oul o this wxe, onalysis which are still mage when oneg consider the pisces
bebmiging v the Bropze Ape in Ropiania,

he shoht hole axe, dizsovered ot Sosa (Plate 17) 15 a piece willl heeey. asgect
with the shoft hole a little lengthened and well marked in comparison with the
blmbe. Apparently, the shaii bole looks fragile due to its thin walls in coanparlson
awilh the weilght of the body, The upper par of the Blade i curvisd, cutnamming the
shafi ke ond the lower pard of the blade falls obbiquely fowards the shatl hols
bisineg separasted by o amall fete. The cutting edge is semicincular. The section of
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she Blade 5 almost pentagonal with the bases of the pentagon at the fower part of
the blade. The surface presents mumerous roughness. Only the shafl hole is
completely smooth. Dimensions of the axe: Length - 10 cm, Breadth - 5 om;
Breadth of the blade - 4,6 cm; Dimmeter of the shaft hole - 2.6 om; Wul_glu - 460 g

The typological framing is not easy. In the Carpashian Basin n:;e-nn:h_
carried oul oo moulds belonging to EBA  has revealed that these were made of
degreased clay and sometimes of quartzite. These meoulds were used o al du: st
bwo  seccessive operations, as  rescarchers opined. This can explain tha
heterogeneity of types (Bdna, 1992, 5.49-50 ; Roman et al, 1973, p.562). Thus, the
typology established for these axes can be relative, in particularly some of :rll-cs.t
axes were adjusted by hammiering. As a consequence, the dimensions af the p:mr
had changed froem the casting process to the final product (Hundi, 1982, 5.209-
311}, I our case, it has been determined that the cutting edye and the margins have
heen smocthiened by hammenng. . .

By its first publishing the axe discovered at Sasa was aitribated Lo Fajsz type
(Lakd, 1979, p44), 1t can be classified to Corbasen type & well {Vulpe, 1,
529340, type which is closely related to Fajse and both con be framed as the
carflest types of shaft hole aves, besides Baniabic and Veselinovo fypes (Vulpe,
1970, 5, 27-28). Fajse type &xes are conceniratod mainly in the area |:-f_ the Middie
Drarmahe. Towards East, there are a few finds such &s: picces from lalpl:l‘-'lil {Amd
coumty), Vadu Crigohi {Bihor county ), Sasa (50laj county) and L jgorod (Lkraine]
{Vulpe, 1970, PLA4AY, Corbasca dype aqpears in the wrea of the Lu-.=_.-.:r_ 11-4m+1w:
iSerbin, (ltenia) but elso in the Southem pan of Transybvania {Andrijoio, 1993,
p 00 Cingadean, 1996, pi2an The find from Corbasca (Vulpe, 1970 s.30)
{ B courty ) is ploced puiside this o : o

we helieve that the mitial assignment 1o Fajsz gype made by Eluko s
gorrect, but we tmention thal some details such ast well detimitisd shadl hole and 1z
wisible lengihening in the lower part sugyest that we deal with an advancest version
of this Iype. .

Fajse type axes discovered on the territory of Homania represent strvy ﬁr_xdb.
fact which burden their gesignmenl to the Bomanian EBA. Based on passibic
culturil - chronolopical connections offered by pieces of the same ype discovensd
in the Coech ItE|;ut-I1|:_ Al Vulpe ploced these finds inio the phase of EBA
corresponding to the beginning of Glina calture {1970, 3280 Another prece
discovered in the Morth of Banir was doted by F.Gogdlun in phase 1) of the Early
Bronee Age of Banat {Gogilion, 1995, s.57; 15996, pA6-47), phase CONEIMPArary
with Muks culture [rom the Morth - wessemn horder of Banat rﬁlh_wwed t_l_'.-
disvoveries of German Sdnpetrs type which illustrate influences such as Vinkove -
Someogyvvir - Hogia. In the southemn part of the region it cnrv;u_q_rnmshi phase L-h!m
IV {(Ogtroval Corbulut). An important reference point for the issue of dating the
Fajse tvpe comes from Zok - Virhegy (Ecsedy, 1983, okb8-14, I-I!m:u_ 1007, & 400
In o pit dizcevered inibis settlemznl, doted oo late phase ol "-’un:t:dul_ l.lll!l.l-_l-ﬁ-'
severnl moulds have been discovered. These served for casting the Baniabic, Fajsz
and Komiod type awes. Besides the association of these three types in the same
complex, fact which snggest that chis types were cast and used in the same periasd,
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the discovery cleurly reveal that these types of axes appear at a culural and
chnvindogical horizen which is considered by most Romanian archacologists (and
miok il by them) as being earlier then the first EBA manifestations in the soutkem
il of Hungary and in the surrounding reghons.

In Salaj county there gre a few finds which can be dated 10 the EBA. With
twt eéxceptions numely, Simlen Silvaniei “Ohservator™ and “siy, G, Baritiu™ ope ¢an
ialk whout only older, uncerzin mentons (Roska, 1942, old. 272, nr.208) and
merialy proceeded during surveys. Some of the Early Bronze A ge maserials from
Glinfeu Silviniei (unpoblished) present relationships with those finds from Upper
Visa region (Myirség culwired, and some gihers present common elemsenls with
fincdu belongiig 0 the Early Bronze Ape | and [ from Central Transylvanis
Adthough the axe from Sasa is siusied &0 the eastern limil of Fajs type axes,
bieing Far away from the area of maximal concentration, we believe that i's dating
can wd excesd the chronological frame of the evolutson of these type of axes
Iearetically the sriofact should be asigned in general Tines, to a poricd  being
wyncheoatic o the EBA 1= beginning of the EBA [ from Central Transylvania
i wpiean, 1991 5. 142-1440

O the bases of the moulds hscovered m cleorly delimited archaeological
conlets i s supposed that these bype of axcs initially appearcd in lasc Vadedol
environment and have been produced lnter o, in the period of the Maké culture
(Falice, 968, 545, 1984, 97-98; Bdra, 1992, 5.49), The Makd type finds from
b Romanian termlory, grouped in the western and MNorth - western part of Banat
(lgilinn, 1995, pll6; Kolosbr, 1998, p.44) and on a namow bang on the MNorh -
wesiermn border with Hungary, senma to show the ezsterm ond South - eastern imit
of this ciliung (Kulesdr, 1998, p.44; Bond, 1993, old.74-77; Kacsd, 1997, pAad-
4411 From the three Fajse fype axes discovered on the Romanian territory only
il ame from Lipova could nvpothetically belong o the Makd culture { Lipova is
placed o an impertant commanication lmne-the Mures valley), the other two can
be dated o other contemporary cubiures (Roman, 1984, p266-274; Roma,
Mémet, 1980, p 329-2300, All three axes have been discoversd on the shomes of
important rivers (Mureg, Crig, Somey], all oriended towards the Tisa basin, fact
swhivh indicntes possible communication |anes in the period of the Bely Bronze
A

In order o completcly describe the anefact, complex investigations have
been carned oui in the Iaboratores of University of Brisiol, UK and University of
Crelsenkirchen, Cermany. The oxe was included it & prowp of 100 pieces
ainlysed by Maniells Kadar in the framework of Research Grant HPRI-CT- 194

K008 financed by the Curepean Committes in the Program | Access to Reseanch
Infrastrcture at the Geochemical Facility of the Universay ol Bristol, LK, X my
difractomelry. and microscopks investigations were achisved at Fachhoohechule
Cielaonkirchen Germany, Depariment of Materials Sciences, Investigations focused
hath em chemical composition ond microstrucoure anolysis. Major and irace
clements huve been detected by Inductively Coupled Plasma - Mass Spectrometry
(CP-MSY  and Inductively Coupled Plasma - Atlomiic Emission Spectrometry
(HP-AES), In order to determine the chemical composition, 30 me of muterial was
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sampled with | mm borer, The sample wis dhﬁw_tud i 1,25 mbof HCE+ H WO, (2
- | Agua Regia). Digestion was achieved in a microwave oven, at the temperature
of 100°C  dusing 12 hours. The purpose was to maintin in  solution volatile
elements such as mercury. After complete digestion the solution was pddded up to
25 mi with deionized water. In the first stage, supposed major e!em:nl:r: (Cu, Fe,
As, Sn) have been ditected on Johin-Y vonme 24 equipment by ICP-AES. Resolts
hive been checked by [CP-MS on p Plasma Qnad equipment (kadar, 2002, p.11-
e Trace elements such as: Cr, Co, Ni, Zn, Sn, Au. Hg Ag. Pb, Sb have been
determined by 1CP-MS {ppb detection limits). 18 was uied Cugey for dﬂn:u_l:m. of
copper, error Hmit of +1-2 % for copper and for trace ef_vl:_rma-nt 51|and:§|rd devintion
wits considered between |0 and 15 % Chemical compasition is given in table 1.
Takle |

[Cu [ Fe A's|5n Cr | Co | Ni | 80 | Pb | Hg | Au

Foss | 62 |7114] 123 | & | 2 1136 [ 863 | 247 [nd. | nd. | 720

The chemical composition has disclosed that the main element wnd ilTI|Jl.L|'i1':I-
is copper and arsenik, respoctively. Ume can soe that this axe & shusted mf the i
hetween low arsenic copper - arsenic alloys and arsenic bronzes, _
In the scholardy literature {Lechiman, 1996, p.481} the terminology wseed in the case
of copper — arsenic alloys can be distinguishied on 1l1clhﬁ.'5£ﬂ of the m_mtmt ol
arsenic in the camposition: arsenic copper {less than 0,1 % As), low arsciic copper
- arsenic alloy (hetween 0,1 % - 0.5 % As] and nrsenic b n:btflw:n:n 0.5 %-7
%, As), This terminology is based on the relationship which exists between the
coencentration of ansenis in the composition and the modifications peeuried inin 'h."
mechanical propertics of alloys relsed to the composiion. Amsenic. copper 1%
impure copper with diminished electrical prupemics T mﬂ_i similiar F[!_IEI:|IEII!H!HJ
properties a5 of high purity copper {over 99 % Cul, Mechanical properics af low
arsenic copper - arsenic alloys such as hardness and mrluhbll_rr_'.e yisthly changae
searting a1 0,5 % As, At concentrations higher ihan 0.5 %% praenac ihe H!st can be
considered bronzes, Alloys with concentration of 7 — 8 % As ane arsenic hrongzes,
iitthe | of ol wirkin
e h:':hrzimiemd o pi::ﬁhehngim tiv the Bomanzan Enmlithir._umt E.E_m
have shown both high and low levels of arsenic, depending of the region which
was tnken fmto considemtion, Thus, the dagger discovered at Bhile Herculane, ol
lewvel {e,) dated to phase Cofofeni | has 6 %a m's-m_;:: in ﬂh? n:mrfptrﬁi:i_tm { RLoman,
|76, pr.16). Spiral pendants discoverad in a temuli ar Cheile Atudului have more
than 0.5 % arsenic in compesition (Beglie o ol, 1992, Ammex 3b Meck mmgs
discavered in the deposit ot Deva, analysed by the Switgart (Junghaus e al,‘ 1974,
Analyses NR.S130- 9139} growp indicate virkabbe conbents of arsenic - 13 % o
1.7 % in eight neck ring bars and other two have 0,26 %% mndl (BT T arserid,
respectivel )
In ﬂ::_- case of the shaft hole axe from Sasa, beside the high level ui'_mx'
ome gan notice also significant smount of antimany {863 ppm. The same sifuaticn

| A |
* | ppim | Ppm | ppn | Ppm | ppm | ppm | Ppm | ppm | ppm | Ppn _ ppm
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hiis been noficed in gome other cases {Alheim type flai axe) discovered at Diragu
| 5ala| countyv], locality situated m the basin of Almag river, southern iributary of
Sormegulal river {Beslin et al, 1992, Annex 2, p 21, piece L14).

Mhe relationship between the hardness of copper - arsenic alloys and
reducing i thickness by cold hammering is presented in Plage 12, Micm -
rdness of this aee was determined for the cutting edge (130 HY). This value s
imuch higher then of ihe cast copper - 50 HY ~ and can be obtabned by cokd
hammecring redaction in thickipess of 50 %

Ag conceris the raw material pur discossion focuses on the concepd of
imtended nlloy, when arsenke was sdded in oorder to mmprove mechinisal sl
chsting proparties wersus bmnpure copper chiained by co-smelling of copper ores
anil amenic bearing ores such as: domevkit, ennargite, algndonite ele. Annlysis
crricd out o the hoard frem Mahal Mishmar from the Judea Desen dated (o the
Chaleolithic have resiealed ternary chemical comiposition: copper — anfimony -
arvenic:, In some pieces the alloy elements exoeed 20 % (Shalev, Norbover, 1993,
p 1547 Without speculating on the vpe of ores wsed for oblainmg the mw
munberind, the authors sugpest tetrahedrle Cuz [AR, Sbly 5S¢y as source for the
mnjority of analysed objects belonging o this hoard. Analysis carried ol on
eaploned vres g a Claleolithic contesi from SNorsun Tepe (Turkey) (3500 - 28K
) have diselosed thal this type of ore can easily weather into malachite, aeorice
anal complex mimerals of copper, arsenic and nntimony (Zwicker, 19RG, p.l3-26],

In the Western Carpathions such complex ares with high content of arsenic
exist | Ridubescu, [Dmitrescu, 19601 they could be a possible sources for the
analysed artefact, The presentation of the complex ongs from the Curparhians has
been achicved in a detshase which summarises geo - morphological, physical -
chemivs] and technobogical properties of coppor ones (Badar, |99 p 545-548), In
our gase, the high Jevel of amenic (7114 ppm) and antlreny (861 ppml,
sipnificanily higher then of oiher impuritizs suggest 05 possible source tetrabedrite
e e

Metallogruphical considerations complete the mvestigations of this arefact,
ITic axe was investgated by optical microscopy and X ray diffreciometer, Before
clching were evidenced  inclusions, porogities and  other  metallographical
vipistiluemis with spesific coluur, Copper oside {Co 00 was anifonmly desteibated
an the sarface {Plate 1T).

Copper oxide ks stable at high temperature bt at the temperature. of 430°C
decomposes mby Cu and Cul), Dbserved af the microscope before elching these
sepirations have o grev-bluish colour and in pokarised Jight they tam o red.
Afier etching with a sahition of 3 % Fe CI; in HCL, the Cus O separmtions became
dork coloured being essy o distnguish between this eype-of inclasions and
sulphides, for examples.

e metallographic stucture of this axe is constitited by palvhbedric
ciryanils, arseaac - copper sutectic was noticed 8 the grain linvis, This strectuere can
resill after casting or after @ plasiie deformation (hammoring) followed by
annealing. Copper can be hardly cast due to its reduced uidity, high superficial
tensile sirength jedges and corpers areg not filled and the surface presents porosidy)
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The marging are rounded, the cutting edge is semicircular and roughness cover the
enitire surfice, therelone we believe that the axe was initially cast then the edie and
marging were smoothened by hammering.

The coanples analysia achieved on the oo from Sasa s added to other
annlysis carried out on pieces discovered in Sdilkaj county by colleagues from MNIT
Cluj Mapoca (Begliu et al,, 1992, p47-128; Topan et al., 1996, podS-ed4b Two
other pieces were discoversd al Dragu (Hida village. Silnj county), one of them
wias referred to in this discussion and belongs to the same catepory of amsens;
bromee, Even if the first use of arsenic i alloys wos md inlemled, being the resub
of using ores reach in arsenic, the advantages of the new alloy were noticed by the
craftsmen of the EBA. These advantages are obviows for dhe cufting tools,
especially. In some opinions the first picces made by copper - arsenic alloys
appeared in the Balkans in the first part of the 1V millennium BC ( Pernicka et al,,
1997, p.56-57).
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Plate 11 “Thiz shadf - hole ae frm Sasn
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Phate 101 1. Diiagram impufities n the shafi - hole axe from Sasa, 2. Copper -

inniide inclusions in te shaft - isle gse from Sasn






