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Introduction

The aim of the present study is to scrutinise a group of twelve cast copper
single-edged shaft-hole axes from various sites in Epirus, starting from the hoard of
Rodotopi Typology and distribution in Greece and the Balkans, their manufacturing
technology and use-wear are examined, while the results of their metallographic and
chemical analysis are discussed These artefacts are part of the wider context of produc-
tion and utilitarian (weaponry, tools or units of weight and raw material or symbolic
consumption during the Early Bronze Age in the central Balkans This early cultural
»koine« is characterised by both typological and technological elements, while it traces
the networks of raw materials, ideas and commodities, trafficking in the specific areas
of the Balkans
A The hoard of Rodotopi* (Fig 1 in the region of loannina was accidentally dis-
covered in 1951 by an unnamed resident of the area and subsequently handed in to the
archaeologist Sotirios Dakaris, without any other information on the exact conditions
of its recovery It includes two intact, as well as two broken, single-edged axes cast with
circular shaft-hole The Rodotopi hoard is today on display in the Bronze Age showcase
of the renovated Archaeological Museum of Ioannina, in the first room with various
other prehistoric antiquities There, one can mainly see finds of the Late Bronze Age, as

1 Daarsl9 a148noe2 he ep n heco ec onso heM ncpa M se mo oannnaandArasnge
edged axes show cose affin yw h heaxeso o ar Dama an ype Da ars198 ,111 p 4,1 Ke sas
2013, 0 2 g28(and 108 11 gs 102 129)
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Fg 1 he hoard of Rodo op
con anng four s ng e edged
shaf ho e axes

(Ca 1 4;scael 2)
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well as the other two hoards of Stephani?
in Preveza and Katamachi® in Ioannina
The significance of the particular assem-
blage of this article was first noticed by
the author during the works for the re-ex-
hibition of the Ioannina Archaeological
Museum permanent collections and sub-
sequently analysed in his doctoral thesis
(2013 at the University of Ioannina

The basin of [oannina is situated
in the heart of the Epirus hinterland at an
elevation of about 470490 ma s Its long
axis stretches for approximately 38 km in
a SE-NW orientation and its width reaches
up to about 10 km The flatland of Rodotopi
lies at the northwest end of the Ioannina
basin, bordered on the west and the east
by hill ranges (from Rodotopi and Megalo
Gardiki to Neochori Up until recently and
before it was drained (1958 , lake Lapsista
occupied part of Ioannina basin immedi-
ately north of Rodotopi in communication
with lake Pamvotis of loannina A multi-
tude of archaeological sites are dispersed
across the wider district of the Ioannina*
basin, as well as in the environs of Rodo-
topi®, dating from the Palaeolithic period
to modern times Quite important too is
the recovery of another three prehistoric
metal artefacts® in the specific area
| The identification of an Early
Bronze Age presence still remains prob-
lematic, not only in the basin of loannina,

Ke sase a 2018,73 107 hehoardwas o nd n198 and sassgned o he aeBronze Age
Vo oopo o 1972,112 119 hehoardwas o nd n1970and sasodaed o he a e Bronze Age
Da ars19 b,4 80 Zachos1997,1 31 7 P a o 2007 Gravan 2007/2008,179 234
Pao 2007, 777 9197 99 10 ps 2 29 42 43 Po eryo prehsorc mes s nown rom he Mega o
Gard h and rom he Rodo op area (Vor opos empes e) cona nssherdso handmade po eryw h
pas cdecora on(K ), w hb rnsheds races(K )andw hma pan eddecora on(K V) ngenera, he
Is wo ca egor es span heen respecr mo he Bronze Age,exendngaso no heEary ron Age,wh e he
hrdone daes rom heendo he Bronze Age onwards F r hermore, handmade po eryo prehsorcdae
rom he Rodo op areawas o0 nda heh o Gor saw hn hemodernse emen and n heBs cave o he
NWo hev age
hese are a par y preserved and np b shed copper a chse (Ca 13),whchwas o nd n19 na edo
Rodo op, acoppersngeedgedaxe(Ca )w hcrc arsha hoe rom o s os(ormer sergan) o heso h
0 Rodo op (Hammond 19 7,332 g 22p 21),aswe asa bronze anceo a e spearhead (AM 3328) rom he
h o MegaoGard o heeas (Vo oopo o 19 9,197 g7p 28) he rs woprobabydae o heEary
Bronze Age, wh e he hrdonebeongs o heendo he aeBronzeAge heya arerandomand soa ed
nds,w ho any rher norma onon heexac cond onso he rrecovery
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but also in the whole of Epirus’, with the exception of three archaeological sites The
first one is Doliana®, situated NW of the Ioannina basin in the area of the headwaters
of the Kalamas river and the now dried-up Grammousti lake There in 1990, the floor
of a rectangular hut was excavated: it had two successive phases, yielding hearths,
handmade pottery, clay spindle whorls, lithic artefacts, archaeobotanical and bioar-
chaeological remains Four radiocarbon dates (3770-2925 cal BC place it at the end
of the Chalcolithic period and the beginning of the Early Bronze Age The pottery finds
parallels in specimens of the Attica-Kephala culture and the Rachmani phase at Pevka-
kia in Thessaly, but primarily in the Maliq IIb-IIIa phases of neighbouring Albania The
idiosyncratic Chalcolithic phase of the site has been called >Doliana cultures

The second, the site of Goutsoura® lies to the SW of Epirus and closer to the sea,
in the basin of the Kokytos river headwaters: it was recently excavated by the Finnish
Institute of Athens (Thesprotia Expedition The Goutsoura settlement extends along
the ridge of a hill, occupying an area of 0,1 ha Taking up the baton from Doliana in the
chronological sequence, its six radiocarbon dates define a span (2920-2400 cal BC
within phases I-II of the Early Bronze Age After a hiatus of about 400 years (EBAIII , a
cremation burial of the beginning of the Middle Bronze Age cuts through the settlement
stratum, while at a later stage a burial tumulus (end of the Middle Bronze Age was erect-
ed over it The settlement stratum contained handmade pottery, among which sherds of
»corded ware« stand out, along with clay spoons and spindle whorls, flint artefacts and
fauna remains The pottery finds parallels*® in Pevkakia, Bosnia, Bulgaria and Romania
Finally, of some interest! is a copper punch, a fish-hook and a copper prill, the latter
being regarded as a remnant of metalworking activities in the settlement

7  Papadopo 0s197 ,272 he nc dessevens es rom Epr s(Ae os, Dodona, Ephyra, Kas r sa, Ko se o, Mega
Gor sa, aaPh aon) n he EaryBronze Age, remar ngon he mpossb yo s bdvson nophases
Aram ern2004,7 1 7 3 shecass es eens es(addng hes es Vo vopo amos, Kasr za, Kasr, Do ana,
Pa a opyrgos, Merop , Neochor , Pyrgos Rag o ) n he Eary Bronze Age heda ngo heaboves es smany
based on ragmenso handmadepo eryw hpas cdecora on,whch sb onys gh ydfferen aed n

erms o echnoogy(man ac re decora on, rng)d rng heBronze Age Daedw hcerany o heEary
Bronze Age s hes eo AgaMarnaa Pedn n oannna,whch sc rren y nders dybyaco eag e
Vas 0zo ( 0zo or hcom ng)and rom wh ch a rad ocarbon da e (3330 3030 ca BC)hasa ready been
ob a ned

8 Do zo g Zachos2002, 124 138 143 he Bra sava ypeo po ery(Maran1998,344 34 g 1ps1 4)
sandso w h sspra decora on, edw hwh epase,whch smanyenco nereda s eso cenra
Greece,aswe as nAbana(Ma g, ren, Podgore)and n heBa anss r her nor h Co eman 2011, 13
2 29 hePeromago aDo anagro phasmore ncommonw hEBA hanw h he aes Chaco he
maera o heGree manandand arg e ha canbes be regarded as heear es man esa ono he EBA
(Pro o Bronze Age) on he Gree man and Dec wrh 201 ,278no e 73 she ma escorrec ons, regard ng
heres so hearchaeozoo ogca anayses rom Do ana(Do zo g Zachos 2002, 138),a er persona
comm nca onw hPHasead ca e(3889%)>sheepandgoas(3 19%)>pgs(12%) nseado heear er
sheepand goas(3 %)>pgs(12%)>ca e(8%)

9 Forséne a 2011,79 82( s o s es) Forsén Forsén 2012,297 301 (genera descr p on) Forsén 201 a, 12
133 138 141 143 (sra graphy chrono ogy) Forsén 201 b, 194 200 204 207 (handmade po ery) Forsén
2011, 7 (cayspoons) Do erdo 201,212 217( n oos sone nd sres) Papay anns 201 ,227 243
(varo ssma nds) Dec wrh201 ,2 1 287 (an ma bones p gs >sheepandgoas>ca e)

10 Forsén 201 b, 204 207 or hearchaeoogca s esand herea vebb ography

11 Papay ann s 201 , 229 231 he hree copper or copper a oy objec sda e aso o he Eary Bronze Age

v
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Fg 2 10 Rodo op,

s ng e edged shaf ho e axes
from he hoard (Ca 1 4;
scael 3)
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Cast Copper Single-Edged Shaft-Hole Axes

A particular group of twelve copper or copper alloy single-edged axes'? is
made up of objects from eight different sites in the wider region of Epirus These are
axes with a circular shaft-hole towards the back and a usually angular or less often
rounded butt-end On the upper side their back is slightly raised in section towards its
outside edges, whilst running along its axis, a central line or seam is usually visible,
corresponding to the junction of the two stone mould halves, in which these artefacts
were probably manufactured More rarely, a similar line or seam can also be discerned
on the lower surface of the axes, where too a large triangular shrinkage cavity is often
observed: this is a result of the manufacturing process, discussed further below As a
rule, the blade is larger in its height than the butt-end and preserves quite a few traces
of use-wear in most of the examples or has become completely blunted in most of the
cases

An assemblage of four axes (Cat 1-4: Fig 1 2 34 5 6 7 8 9 10 forms the
hoard of Rodotopi® in Ioannina, of which one (Cat 4: Fig 8 9 10 displays six leaf-
shaped notches on one side and ten on the other, in a probable attempt to fashion a nigh
indiscernible marking (as discussed further below Yet another axe (Cat 5: Fig 11 12
of the type was found a little further south in the area of Lofiskos!* (former Tsergiani in
Ioannina Even further south at Terovo'® in [oannina and in the Louros river valley two
more artefacts were uncovered The first one (Cat 14 istoday lost, without any recorded
information on its shape and dimensions The second (Cat 6: Fig 13 14 is fragmented,
with a part missing from the rear of the shaft-hole and the butt-end In a secondary

12  herdmensonsvaryas o ows engh 13,8 188cm,badehegh 3 77cm,b  endhegh ,2 70cm,
o erdameero sha hoe 28 4, cm, nnerdameero sha hoe 24 3, cmandwegh 314 1g

13 Opc (noe1l) From heregono Rodoop asocomesan np b shedcas copper a chse (Ca 13)

14 Hammond 19 7,332 g 22p 21 Hemen ons ha hesaw nC o s possessona oannna n 1937

1 Hammond 19 7,332 Andreo 1983,232 hesecond onewas o nda Chan o erovoand handed nbyZ
Z 0s
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sng e edged shaf ho e axe
(Ca 5;scael 3)

Fg 13 14 erovo,
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Fg 15 16 Ps ana,
s ng e edged shaf ho e axe
(Ca 10;scael 3)

Fg 17 Zros,
sng e edged shaf hoe axe
(Ca 7,scael 3)

Fg 18 Ar a,
sng e edged shaf ho e axe
(Ca 8 scael 3)

Fg 19 Vaherna,
s ng e edged shaf ho e axe
(Ca 9;,scael 3)

Fg 20 ouro,
s ng e edged shaf ho e axe
(Ca 11;scael 3)
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15 Ca 10 16

17 Ca 7 18 Ca 8

19 Ca 9 20 Ca 11

use, the broken sides of the hole were hammered flat, thus transforming the by then
blunted axe into an anvil/wedge (a unique occurrence Four more axes!® are known
from the area of Arta The first one (Cat 10: Fig 15 16 comes from Pistiana (former
Siroupolis in Arta, the second one (Cat 7: Fig 17 from Ziros in Philippiada, the third
one (Cat 8: Fig 18 from the area of Arta in general and the fourth one (Cat 9: Fig 19
from Vlaherna in Arta The twelfth axe (Cat 11: Fig 20 of the type was found at Loutro"’

1 Hammond 19 7,332 g 22 Konsana panod mos 2008,19 3 he hrdone s np b shed,wh e he
o rhonewas o ndby hearchaeoogs P Karazen a heh o AgosN oaos nVaherna n 1994

17 Hammond 19 7,332 g 22 hsaso sarandomand soaed nd romA ooa arnana
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21 Ca 12 23 Ca 13

Ul

24

in Amphilochia, just outside Epirus on the east side of the Ambracian gulf Finally, we
should mention two unpublished tools of different types, which in all probability are
to be dated somewhere in the Early Bronze Age These are a cast flat axe/chisel/adze
(Cat 12: Fig 21 22 from Anatoli in Ioannina and a copper flat chisel (Cat 13: Fig 23
24 from Rodotopi in loannina Their types are quite common in the Helladic area, the
Balkans and Europe throughout Bronze Age

Earlier researchers' in Epirus assigned the chronology of these particular
copper single-edged axes to the final phases of the Late Bronze Age Hammond main-
tains that the typological group of these axes prevailed in the Laibach culture of Slovenia
at the north end of the Adriatic sea From there, it spread across the Danube river valley,
then was adopted by the Urnfield culture in Hungary and expanded eastwards into
Bulgaria The same view is also held by Papadopoulos, who supports a probable local
manufacture At the same time, another group of researchers® correctly placed these
specific artefacts in the Early Bronze Age, a period that at the time was completely
unknown in the region of Epirus Their early chronology is substantiated by typological
and archaeometric data, as it will be seen further below, since they are made from
copper-arsenic alloys (Cu-As

Another fourteen copper or copper alloy single-edged axes of the Early Bronze
Age are recorded from the rest of the Helladic region, eleven out of which come from
Macedonia The biggest assemblage of four artefacts is included in the hoard of Petralo-
na® in Chalkidiki (also comprising thirty-eight flat chisels All of the axes are broken
at the same point just before the blade (on two the blade is missing, while a third one
preserves only the blade A similar copper axe is reported from the site Latomeia of
Triadi* in Thessaloniki There also are three more surface finds*: two from the archae-
ological sites of Mesimeri Toumba and Plagiari Toumba in the Chalkidiki in Macedonia
and a third one, now missing, from Mesimeriani Toumba at Trilofos in the same region
Finally, one axe occurred at each one of the following sites: Mandalo® in Pella (excava-

18 Hammond 19 7,332 g 22 Papadopo 05197 ,298 o ere 2001, 10

19 V pe1970,37 Maran 1989,130 Maran 2001, 277

20 Grammenos zach 1994,82 98 100 Maran 2001,27 284 was o nd n19 8 nap hos(EBA )

21 Grammenos zach 1994,89 Arandomand soaed ndo 1970, madeo p recopper

22 Grammenos zach 1994,89 91 Fo nd n19 3and n1971 he rs woaremadeo acoppera oyw h
owarsencconen (C As),wh e hecompos ono he hrdone sno nown

23 P a Papasero Papae hmo Papanhmo 1989,24p 370

(a]
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Fg 21 22 Anao,
fla axe/ch se /adze
(Ca 12;scael 3)

Fg 23 24 Rodo op,
rear par of fla chse

(Ca 13;scael 3)
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tion find , Arhontiko in Giannitsa and a recent one at Paliouria® in Grevena, probably
belonging to a small hoard (with two more flat chisels The last three single-edged axes
in the Helladic area are encountered in the hoard of Thebes? in Boeotia, in the hoard of
Poliochni?® rosso on Lemnos and in the hoard of Dhaskalio?” on Keros The few single-
edged axes, which are datable, all belong to phases II-1II of the Aegean Early Bronze Age
To justify their dating to the same period, not only is there typological evidence from the
neighbouring Balkans available, but also data from the archaeometric analysis of the
Epirotic axes themselves, as discussed below

Likewise, six pieces of bivalve stone moulds are known in the Helladic area, of
which five come from the regions of central and west Macedonia The first is a surface
find from Mesimeri*® Toumba in Chalkidiki, while the second one was found at Agios
Mamas? Toumba in Chalkidiki and is published in an exemplary manner Two more
pieces of stone moulds come from the settlement of Kryopigado at Aliakmonas* in Ko-
zani and another one from the settlement of Anargyroi*! on the shore of the Cheimaditis
lake in Florina A piece of a sixth stone mould was located in the >Minoan« neighbour-
hood of the settlement at Koukonisi** on Lemnos Finally, part of a single-use clay mould
for the manufacture of a single-edged axe occurred at the settlement of Poliochni** on
Lemnos The latter provides clear evidence for the practice of the >lost-wax« casting
technique, being known already in the Early Bronze Age

Vulpe (1970 has established the principal typological classification of the
Balkan copper and bronze single-edged axes with a circular shaft-hole, which remains
effective to the present All Epirotic examples belong to the first variety of the type with
the conventional name Veselinovo (after a site in Bulgaria , whose date falls within the
Early Bronze Age Assigned to the same category of axes are three examples, one apiece
from Mesimeri Toumba and Plagiari Toumba in Chalkidiki, and Paliouria in Grevena, to
go with three stone moulds from Mesimeri Toumba and Agios Mamas Toumba in Chal-
kidiki and alongside one of the two moulds from Kryopigado at Aliakmonas in Kozani
The second variety of the Veselinovo type is typological and chronological evolution
from the first one, including a stone mould from Koukonisi on Lemnos, which should
probably be associated with the fourteen axes from the hoard of Ostrovul Corbului* II
in Romania This specific type predominates as the most characteristic group of copper

24 Karam ro Menesd 2011,84 hs san mporan newandbasca y np b shed nd
2 Maran 1989,129 13 hehoardwas o nd n19 4 nsdeap hos, nderneaha ooro anapsda b dng
and con a ns s X copper/bronze ar e ac s (do b e edged axe, s ng e edged axe, hree ch se s and anaw)
2  BernaboBrea19 4, 1 p 173 hehoardwas o nd nroom 825 0 hered per od nex o megaron 832,
w h wen y copper/bronze objec s n (axes, spearheads, daggers,aw s,apnandasma shhoo )
27 Georga opo 0 2013, 73 77 hehoard con ans hreear e ac s (s ng e edged axe, axe adzeand a chse)
he s ng e edged axe smadeo acopper na oy(C n)and preserved napoorcond on(as was probaby
anexpermena areac) hss easopreservesremar abe raceso mea rgca ac v es(many copper
and ead)
28 Grammenos zach 1994,90 was o nd n1520 n hese emen area
29 Héanse 2003,47 481 On he woman acesarec depressons orcas ngasnge edgedaxeanda rang ar
dagger, he mos characers care ac caegoreso he Eary Bronze Age, n genera
30 Karam ro Menesd 0 ana2011,312 320 3 O Fromp sdwe ngs2and 13a On he nsdeo boh
mo ds here are preserved rreg arsra ons nad agona arrangemen,ma nga ndo a ce, ho gh hey
areno decora ve hese ncsonsco dbe nerpreed n wodverseways rs n heconex o her a
ng o areacsorsecondasasss ng hecas ngo hemea,bypreven ng hecrea ono crac s(hey
wo dbe henremoved rom heend prod ¢ by hammer ng or even by po shngd rng he nsh ngprocess)
31 Zoa199, 48 hs s heonymo d ha preserves me a remanson he nsde
32 Bo 0 s2009,201 20 (mo d 203 ) mporan mea rgca ac v eswerecarredo a hes ed rng
Ko ons phase, whchdaes oMddeMnoan B aeMnoan rans ona perod hemo dd spays
sx ncsed nesand wob ndhoes ohep ne p he wohaves oge her,wh e bearsan ncseds gn arrow
ononenarrow sde heocc rrenceo hemo d n aesraacanbeseenasan nr sveeven or nerpre ed
n heconex o an nbro enandcon n ng rad on nmea rgy,some hng ha remans o be proved
33 Bernabo Brea19 4, 91p 8 Na o 1997, 38 Fromawe nex omegaron O o Po ochn verde
34 V pe1970,3 37,p even een occ Irrences are men oned n Romanaandanoheregh nB gara
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single-edged axes in the Helladic area, since more than half of the axe and mould oc-
currences (fourteen out of twenty-six axes and four out of seven moulds belong to it
Its principal distribution cluster is encountered in the regions a bit further to the north
and east in the Balkans (mostly in Romania and Bulgaria

1 Six copper or copper alloy single-edged axes of the Veselinovo first variety
were found at sites in Romania®, along with a piece of a stone mould in the Cernavoda
settlement (phase III Eight more occurrences are known from sites in neighbouring
Bulgaria®*® Finally, two axes with the traits of the type come from Albania¥, an imme-
diate neighbour of Epirus, while a final example is reported from distant Hungary (site
Lapujt6 In total, thirty-one single-edged shaft-hole axes and four moulds of the first
variety are known from the Balkans

1 The distinction of artefacts and their classification into types is not always an
easy matter The four single-edged axes from the Petralona hoard in Chalkidiki and a
fifth one from Triadi in Thessaloniki belong to Kozarac® (or Izvoarele type, as does one
stone mould from Kryopigado at Aliakmonas in Kozani and the clay one from Poliochni
on Lemnos The type is quite widespread in Serbia* and in Bosnia*, where five pieces
of clay moulds were also uncovered in two settlements (Debelo brdo and Gradina Al-
ihodZe of the Vucedol culture A piece of a stone mould comes from the site Pecica in
Romania and again of a clay one from Salzburg in Austria, while one specimen occurred
at each one of the following sites: Vinkovci in Croatia, Vel’ky Meder in Slovakia and
Cséklya in Hungary, raising the number of known moulds of the type to twelve We
complete this survey with the last five Helladic axes (Arhontiko in Giannitsa, Mandalo
in Pella, Thebes in Boeotia, Poliochni on Lemnos and Dhaskalio on Keros, along with
the last stone mould from the settlement of Anargyroi on lake Cheimaditis in Florina ,
classified in two relatively close types, bearing Vulpe’s conventional names Patulele*
and Padureni*

3V pel1970,3 37ps $ean2007,83 88 heseare hes es  cea(hoard w h hree examp es), Cr vt
(se emen o Gnac re) h Pngdes (hoardandan n nowns e nRomana

3 Cherny h1977,29 3 Cherny h1978,13 1 2 heseare hes es Vese novo, Gabrovo, ev evo, P ovd v,
Bra s govo, araZagora(wo)andan n nowns e nB gara

37 Prend B ng r 2008,241 243 ab  heseare soaed nds rom hes esRrémbec Korgé and D vja €

shnje

38 V pe1970,39 41ps 8 70 Herepor socc rrencesa s es nRoman a, H ngary, erba, ovena, ova aand
Mo dav a,aswe as n hehoardo Kom&éd nH ngary( ve)ando bo nU rane(wo)

39 Anonov¢2014,90 92ps 37 39 he den es he wovare esJas aand Baranda n hecaseo wen y axes

40 Zeravca1993,22 32ps 8 hes dyconans hry sevenaxes rom Bosn a and Croa a,among wh ch here
sas veraxe(w hagoddagger) rom hecenrabraoa m sa MaaGr da nMon enegro Hansen
2001,11 S

41 V pe1970,37 39p 7 Occ rrences nRoman a,B gara, erbaandone nAbana

42 'V pe1970,42 48ps 8 11 He nc desseven yaxes rom hrys es nRoman a
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