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OF ‘WILLOW LEAF’' OF UKRAINIAN CORDED WARE CULTURE
CIRCLE AND ITS CONNECTIONS TO DANUBIAN REGION

VIKTOR KLOCHKO

This contribution addresses some questions or ideas concerning metal axes of the Kozarac-Stublo type from Carpathian-
-Volhynia metallurgy centre of ‘willow leaf’ of Ukrainian Corded Ware Complex and its connections to Danubian region.
The article is dedicated to the genesis and construction of type chronology of Corded Ware culture metal axes using
archaeological complexes and artifacts available for the author.
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The large amount of new finds accumulated
during the last years' has allowed rethinking my
ideas about metal axes of Kozarac-Stublo type from
Carpathian-Volhynia metallurgy center of ‘willow
leaf” of Ukrainian Corded Ware culture (Klochko/
Klochko 2013). Following text is further development
of Jozef Batora’s conception (Bdtora 2006, 34—47) and
suggests the new theory of their origin and type
chronology.

Among the new findings from Dniester region,
there are axes which can be formally considered to
be of Kozarac-Stublo type. I call them “Vanchikivtsi’
variant. Unlike “classical’ Kozarac-Stublo type axes,
which usually are made in reusable ‘closed’ casting
moulds, such axes were made in one-time casting
moulds by lost-wax casting technique.

To this variant belong findings from Vanchikivtsi
village in Novoselytsia Raion, Chernivtsi Oblast
(Kyiv, collection of A. V. Kozymenko, new addi-
tions; analysis 1640), Chortkiv Raion in Ternopil
Oblast (Klochko/Kozymenko 2017, fig. 2: 3: 5; analy-
sis 690), Vynnyky in Lviv Oblast (Violity, online
29.01. 2016), Kamianets-Podilskyi in Khmelnytskyi
Oblast (Kyiv, collection of A. V. Kozymenko, new
additions; analysis 1809), Ternopil Oblast (Violity,
online 09. 08. 2016 and 03. 11. 2016), city of Khmel-
nytskyi (Violity, online 29. 06. 2018 and 06. 03. 2019),
Zvyniach village in Chortkiv Raion, Ternopil Oblast
(Kyiv, collection of A. V. Kozymenko, new additions;
analysis 2006). As a “‘woodcutter” I also assign to the
“Vanchikivtsi’ variant the axe from Horokhiv Raion
in Volyn Oblast (Fig. 1: 1-10; Markus/Okhrimenko
2010, fig. 4: 23: 3). As it was said, unlike ‘classical’

Kozarac-Stublo type axes, which were made in
‘closed’ casting moulds (judging by the traces of
casting stitches on axe sides) “Vanchikivtsi’ variant
axes have amorphous forms and do not have casting
stitches which indicates the lost-wax casting tech-
nique (Fig. 1: 15, 16). Such technique in the region
was known during the previous eneolithic period,
in Cucuteni-Trypillia culture (Mares 2012; Klochko/
Kozymenko 2017, 285-293).

The prototypes for such axes presumably were
axe-hacks of Cucuteni-Trypillia culture and other
artefacts of the late Trypillia time. Best examples are
represented by the axe-hack from Letychiv hoard
(Klochko/Kozymenko 2017, 288-290, fig. 5), axe-hack of
“Yasladan-Tyrgu Okna’ type from Ivanintsy village
in Letychiv Raion, Khmelnytskyi Oblast (Klochko/
Kozymenko 2017, fig. 1: 2: 11; analysis 1655) and
axes from Kamianets-Podilskyi in Khmelnytskyi
Oblast (Kyiv, collection of A. V. Kozymenko, new
additions; analysis 1810) and from ‘Podnistrovya’
(Klochko/Kozymenko 2017, fig. 1: 2: 19; analysis 111;
for all above mentioned axe-hacks see Fig. 1: 11-14).
‘Vanchikivtsi’ variant axes are concentrated on mid-
dle Dniester — the region with ancient metallurgy
traditions of Cucuteni-Trypillia culture, based on
copper ores of Transylvania-Prut ore basin (Fig. 2).

Two out of three spectrally analysed axes of “Van-
chikivtsi’ variant — axes from Vanchikivtsi village
(analysis 1640) and Chortkiv Raion in Ternopil Oblast
(Klochko/Kozymenko 2017, fig. 2: 3: 5; analysis 690) are
made of arsenical bronze (see Table 1 —results of the
spectral analyses).? Arsenical bronze was widespread
in Dniester region during the late Trypillia times, at

! The author is grateful to A. V. Kozymenko for the opportunity to use materials and spectral analyzes of finds from his col-

lection.
2 Spectral analyzes were conducted by T. Y. Goshko.
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Fig. 1. “Vanchikivtsi’ variant of Kozarac-Stublo type axes. 1 - Vanchikivtsi; 2 — Chortkiv Raion; 3 - Vynnyky; 4 - Kamianets-

-Podilskyi Raion; 5, 6 — Ternopil Oblast; 7, 8 - Khmelnytskyi; 9 — Zvyniach; 10 — Horokhiv Raion. ‘“Trypillia prototypes’

of “Vanchikivtsi’ variant. 11 — Letychiv hoard; 12 - Ivanintsy; 13 — Kamianets-Podilskyi; 14 — Podnistrovya; 15 — Chortkiv
Raion; 16 — Mohyliv-Podilskyi Raion.
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Fig. 2. The map of “Vanchikivtsi’ variant axes and their Trypillia prototypes.

Table 1. Spectral analysis of some axes presented in this paper.

Number | 1640 690 1809 2006 | 1665 1810 111 1711 1695 | 1696 | 17239 595 1822 112 117
Figure 17 12 1/4 19 112 113 114 1:92 2/2 2/3 2/4 2/9 2/10 214 | TI21
Ag 0.034 | 0.037 | 0.037 | 0.072 | 0.973 | 0.023 | 0.065 - 0.054 | 0.032 0.39 0.025 | 0.049 | 0.028 | 0.046
Al - - - - - - - - - 0.646 | 0.05 0.4 - - -
As 1.053 | 0.255 | 0.188 | 0.442 | 1.225 | 0.896 | 0.395 | 3.513 | 0.349 | 2.134 0.45 - 0.406 | 0.436 | 2.415
Bi - - - 0.078 - - - - - cn - - - - 0.007
Ca 0.013 - 0.033 | 0.022 - 0.2 0.013 - 0.106 | 0.255 - 0.028 | 0.037 - -
cl - 0.072 - - 0.829 - 0.102 | 0.374 | 0.453 | 0.424 - 0.185 - 0.038 | 0.089
Co - 0.016 | >0.086 | 0.077 - - - trace - - - 0.017 | >0.084 | 0.008 | 0.008
Cr - - - - - - - - - - 0.06 - - - -
Cu 98.86 | 99.265 | 99.46 | 97.99 | 96.86 | 98.7 | 98.44 | 9597 | 99.01 | 96.44 | 98.20 | 955 | 99.08 | 99.08 | 96.26
Fe - - 0.026 | 0.024 - >0.096 | 0.124 - - - 0.09 0.039 - - 0.48
Na - - - - - - - - - - - 0.049 - - -
Ni - 0.08 - - - - 0.034 - - - - 0.077 - 0.05 | 0.035
P - - - - 0.097 - - 0.119 - - - 0.109 | 0.114 - -
Pb 0.078 | 0.014 | 0.066 | 1.189 - - 0.03 - - - 0.67 0.006 | 0.136 | 0.117 | 0.075
S 0.039 - 0.071 | 0.064 | 0.015 | 0.045 - 0.021 | 0.031 | 0.07 - 0.228 | 0.041 | 0.089 | 0.475
Sb - - 0.031 - - 0.04 | 0.059 - - - - - 0.041 - 0.111
Si - - - - - - 0.73 - - - - 3.253 - 0.104 -
Sn - 0.024 - 0.039 - - - - - - - - >0.008 - —




320 VIKTOR KLOCHKO

ot "-h-ﬁ:_f{T 1

oo

Fig. 3. Leliseni-Szczytna variant axes. 1 — Leliseni; 2 — Mushkatiwka; 3 — Old Crimea; 4 — Szczytna; 5 — Cherkasy Oblast;
6 — Vinnytsia; 7 — Tulchyn; 8 — collection of A. V. Kozymenko; 9 — Cherkasy Oblast; 10 — Haisyn Raion; 11 — Ternopil
Oblast; 12 — Khmelnytskyi Oblast; 13 — Vinnytsia; 14 — Volhynia Oblast.
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the Trypillia CII phase (Klochko 2017a; 2017b; Klochko/
Klochko 2013; Klochko/Kozymenko 2017).

It is peculiar that while the most of the “Trypillia
prototypes’ are made of “pure’ copper, the axe-hack
of “Yaslada’n-Tyrgu Okna’ type from Ivanintsy
village in Letychiv Raion, Khmelnytskyi Oblast
(analysis 1655) and axe from Kamianets-Podilskyi
in Khmelnytskyi Oblast (analysis 1810) are made of
arsenical bronze (Table 1), which indicates the rather
early appearance of such bronzes at Prykarpattia,
probably at the end of Trypillia CI phase. However,
they are probably the natural alloys. Some ‘classi-
cal’ Kozarac-Stublo type axes are made of arsenical
bronze as well, for example the axe from Mohyliv-
-Podilskyi Raion in Vinnytsia Oblast (Fig. 1: 16; 2;
analysis 1711; Kyiv, collection of A. V. Kozymenko,
new additions).

Therefore, axes of “Vanchikivtsi” variant can be
considered as the early form of Kozarac-Stublo
type axes, which date to the end of 4*"-beginning
of 3" millennium BC as a part of foundation of
Carpathian-Volhynia metallurgy center of ‘willow
leaf” (Klochko/Klochko 2013).

The establishment of reusable casting moulds
and the “classical” axes of Kozarac-Stublo type oc-
curred in different ways. One of them — the casting
technique in partly ‘closed’ form with open back —is pre-
sented by Leliseni-Szczytna variant. Stone casting
mould for such axes was found at Leliseni settle-
ment in Romania (Fig. 3: 1; Roman/Dodd-Opritesku/
Janos 1992). Such axes were found in Mushkatiwka
in Borshchiv Raion, Ternopil Oblast (analysis 1695;
Kyiv, collection of A. V. Kozymenko, new additions)
and near the town of Old Crimea in Kirov Raion in
Crimea (Fig. 3: 2, 3; analysis 1696; Klochko/Kozymenko
2017, fig. 2: 5: 2) and in Corded Ware culture grave
4/6 near Szczytna in Jarostaw County in Poland,
which dates back to 2670-2470 BC (Fig. 3: 4, Hozer/
Machnik/Bajda-Wesotowska 2017, 115, fig. 48: 1). The
further development of such technology was the
casting technique in partly open back (through the
hole on the back side). Such axes are found in
Cherkasy Oblast (Violity, online 14. 19. 2019), near
the city of Vinnytsia (Violity, online 19. 11. 2018), in
Tulchyn, Vinnytsia Oblast (Fig. 3: 5-7; Violity, online
08. 02. 2019), from collection of A. V. Kozymenko
(Klochko/Kozymenko 2017, fig. 2: 3: 2), Cherkasy Oblast
(Fig. 3:8,9; Klochko/Kozymenko 2017, fig. 2: 3: 1; analy-
sis 595), Haisyn Raion in Vinnytsia Oblast (Klochko/
Kozymenko 2017, fig. 2: 3: 4; analysis 1822), Ternopil
Oblast (Violity, online 26. 6. 2018) and Khmelnytskyi
Oblast (Fig. 3: 10-12; Violity, online 14. 06. 2018). The
date from Szczytna grave allows attributing such
axes to the first half of 3" millennium BC.

The axe from the Old Crimea is made of arsenical
bronze (Table 1).

The axes from Vinnytsia (Violity, online
01. 03. 2016) and Volhynia Oblast (Fig. 3: 13, 14;
Klochko/Kozymenko 2017, fig. 2: 3: 3; analysis 112) are
made with ‘open belly” casting technique, which
is common for the axes of Samara and Banyabyk
types from the early phase of Yamna culture (the
first half of 3" millennium BC) of Middle Naddnip-
ryanshchyna (Klochko 2019) and most likely are they
markers of Corded Ware cultures of Podilia and
Volhynia and Yamna culture of Dnipro region, too.

‘Classical’ axes of Kozarac-Stublo type are
found in Vinnytsia Oblast (Fig. 4: 1; Violity, online
15. 01. 2016), Mohyliv-Podilskyi Raion in Vinnytsia
Oblast (Fig. 4: 2; Kyiv, collection of A. V. Kozymenko,
new additions; analysis 1711), near Lviv (Fig. 4: 3;
Violity, online 28. 04. 2016), near Chernivtsi (Fig. 4: 4;
Violity, online 28. 06. 2018), in Rivne Oblast (Fig. 4: 5;
Violity, online 24. 12. 2016), near Odessa (Fig. 4: 6;
Violity, online 18. 03. 2017), near Vinnytsia (Fig. 4: §;
Violity, online 24. 08. 2017), near Cherkasy (Fig. 4: 9;
Violity, online 06. 08. 2018), near Kaniv in Kyiv
Oblast (Fig. 4: 10, 11; Klochko 2001, fig. 57: 4; Klochko
2006, fig. 54: 3, 4), in the hoard from Mezhygirszi
village in Halych Raion, Ivano-Frankivsk Oblast
(Fig. 4: 12; Klochko 2001, fig. 53: 10; Klochko 2006,
fig. 50: 10), in ‘Kyrylivsky Vysoty” hoard in Kyiv
(Fig. 4: 13; Klochko 2006, photo 8), in Skakun hoard
from Kharkiv Oblast (Fig. 4: 14; Gimbutas 1965), in
Kolontaiv hoard found near Kolontaiv village in
Krasnokutsk Raion, Kharkiv Oblast (Fig. 6: 5; Kore-
nevskii 1976), in Komariv (Fig. 4: 15; Klochko 2001,
fig. 53: 11; Klochko 2006, fig. 50: 11), near urban-like
settlement Malynivka in Rozhyshche Raion, Volyn
Oblast (Fig. 4: 16; Markus/Okhrimenko 2010, fig.
4: 23: 2), near Khmelnytskyi (Fig. 4: 17, Violity,
online 16. 01. 2013), in Styblo hoard in Steblivka
village in Zdolbuniv Raion, Rivne Oblast (Fig. 4:
18; Klochko 2001, fig. 53, 9; Klochko 2006, fig. 50: 11),
near Vinnytsia (Fig. 4: 19; Violity, online 14. 06. 2018),
Khmelnytskyi Oblast (Fig. 4: 20; Violity, online 05.
02. 2019), Vinnytsia Oblast (Fig. 4: 21, 22; Violity,
online 21. 07. 2019 and 05. 11. 2019), Shargorod
in Vinnytsia Oblast (Fig. 4: 23; Violity, online 23.
06. 2019), Ternopil Oblast (Fig. 4: 24; Violity, online
17. 05. 2019), Ivano--Frankivsk (Fig. 4: 25; Violity,
online 09. 10. 2019), Lviv (Fig. 4: 26; Violity, online 10.
03. 2016), collection of A. V. Kozymenko (Fig. 4: 27
Klochko/Kozymenko 2017, fig. 2: 3: 6; analysis 117),
small silver axe from Vinnytsia (Fig. 2; 4: 28; collec-
tion of Y. Dobrovanov).

The results of several conducted spectral analyzes
show the preference of arsenical bronze (Table 1) used
for casting of ‘classical’ Kozarac-Stublo type axes.

All these axes were casted in ‘closed’ two-folded
casting forms which were common for Kolontaiv-
-Korbaska type axes of Catacomb culture and
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Fig. 4. Kozarac-Stublo type axes. 1 — Vinnytsia Oblast; 2 — Mohyliv-Podilskyi Raion; 3 — Lviv; 4 — Chernivtsi; 5 — Rivne

Oblast; 6 — Odessa; 7 — Khmelnytskyi Oblast; 8 — Vinnytsia; 9 — Cherkasy; 10, 11 — Kyiv Oblast, Kaniv region; 12 — hoard

from Mezhygirszi village; 13 — Kyrylivsky vysoty hoard; 14 — Skakun hoard; 15 - Komariv; 16 — Malynivka; 17 - Khmel-

nytskyi; 18 — Stublo hoard; 19 — Vinnytsia; 20 - Khmelnytskyi Oblast; 21, 22 — Vinnytsia; 23 — Shargorod, Vinnytsia Oblast;

24 — Ternopil Oblast; 25 — Ivano-Frankivsk; 26 — Lviv; 27 — Collection of A. V. Kozymenko; 28 — Vinnytsia (collection of
Y. Dobrovanov); 29 — Poltava Oblast; 30 — Sumy Oblast.
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Fig. 5. The map of Kozarac-Stublo type axes.

Khrystynivka type axes of the late phase of Yamna
culture in the Right-bank Ukraine (Klochko et al.
2020), which indicates the long-time contacts and
technology exchange between Corded Ware cul-
tures, Yamna culture and Catacomb culture in the
Right-bank Ukraine.

The findings of ‘classical’ Kozarac-Stublo type
axes (moulded in two-folded casting moulds) occur
almost in the whole forest-steppe region of Eastern
Ukraine, where they are found alongside with
Kolontaiv type axes of Catacomb culture, which
indicate the infiltration of Corded Ware culture peo-
ple to the east, up to Don River. In the Right-bank
Ukraine at the end of 3 millennium BC new vari-
ants of Kozarac-Stublo type axes had been formed,
having wider poll. The hole in the poll becomes
oval. The examples of such axes come from Poltava
Oblast (Violity, online 02. 04. 2018) and Sumy Oblast
(Fig. 4: 29, 30; Violity, online 05. 10. 2018).

The findings of Kozarac-Stublo type axes in
hoards Kyrylivsky vysoty in Kyiv (Klochko 2006,

photo 8), Skakun and Kolontaiv in Kharkiv Oblast
(Gimbutas 1965; Korenevskii 1976) alongside Kolon-
taiv type axes of Catacomb culture (Fig. 6: 3-5)
allow to date them, based on dates of classical
phase of Catacomb culture in the Eastern Ukraine,
between 2800-2500 cal. BC (Bratchenko 2003, 207;
Klochko/Klochko 2013, 64, 65, fig. 17: 1-3, Eastern
Ukraine; Telegin/Pustovalov/Kovalyukh 2003, 183).
Almost at the exact time J. Batora used to date
Kozarac type axes in Central Europe between
2800-2500 cal. BC (Bdtora 2006, 31-39). At the
settlement of Zdok-Varhegy culture near Danube
in Baranya country, Hungary, which dates back
to 2875-2501 cal. BC (Bdtora 2006, 37), the cast-
ing forms of both Kozarac-Stublo type axes and
Kolontaiv-Korbaska type axes were found (Fig. 6:
1, 2). This indicates that Danubian region had the
same contacts between Corded Ware culture and
Catacomb culture as the Eastern Ukraine.

The appearance of Kozarac-Stublo type axes in
Central Europe is probably the result of the migra-
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Fig. 6. The comparison of Kozarac-Stublo type axes from Central Europe and the Ukraine. 1 - Z6k-Varhegy (casting form

of Kozarac-Stublo axe); 2 — Z6k-Varhegy (casting form of Kolontaiv-Korbaska axe); 3 - Kyrylivsky vysoty hoard; 4 — Skakun

hoard, Kharkiv Oblast; 5 — Kolontaiv hoard; 6 —Mala Gruda; 7 — Vinnytsia Oblast; 8 — Gruda Bolevicha; 9 — Late-Trypillia
copper axe from Vinnytsia Oblast. 10 — Kozarac hoard; 11 — Malynivka; 12 — Balkany-Abapuszta; 13 — Khmelnytskyi.
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tion of Corded Ware culture people from Prykar-
pattia and Volhynia. They reached Montenegro,
bringing there elite kurgan burial ritual and some
cultural elements like battle and status axes.

There are many examples of analogies for axes
between Ukraine and Central Europe, so I will
bring only few of them. The stone hammer-axe
from Gruda Bolevicha in Montenegro (Bakovich/
Hovedaritsa 2010, fig. 6) imitates the late-Trypillia
copper hammer-axe from Vinnytsia Oblast (Fig. 6: 8,
9; Vinnytsia, collection of Y. Dobrovanov). The
small silver axe from Gruda Mala in Montenegro
(Hansen 2009, fig. 8) is similar to the small silver
axe with corded ornament (casted after wax model)
from Vinnytsia (Fig. 6: 6, 7; Vinnytsia, collection of
Y. Dobrovanov). Blagoe Govedarycza dates Gruda
Bolevicha and Gruda Mala to the first half of 3
millennium BC, more precisely to 2700 cal. BC
(Bakovich/Hovedaritsa 2010, 277) — the same time as
was suggested by J. Batora.

The axes from eponymous hoard in Kozarac,
Montenegro (Hansen 2009, Abb. 9), are similar to
the axe found near Malynivka village in Rozhysh-
che Raion, Volyn Oblast (Fig. 6: 10, 11, Markus/
Okhrimenko 2010, fig. 4: 23: 2). The axe found near
Khmelnytskyi (Violity, online 16. 01. 2013) is similar
to the “Balkany-Abapu’szta’ axe (Fig. 6: 12, 13; Dani

2013, fig. 7: 1). These axes should be considered as
one of the latest variants of Kolontaiv-Korbaska
type of Catacomb culture, synchronous to the late
variants of Kozarac-Stublo type.

To sum up, I suggest the new hypothesis: the
evolution of Kozarac-Stublo type of axes began on
the Middle Dniester at late Trypillia times, later
were these axes brought to the Central Europe by
the people of Corded Ware culture, and the further
development of these axes was parallel to that in the
Right-bank Ukraine.

This contribution targets questions and ideas
about metal axes of the Kozarac-Stublo type from
Carpathian-Volhynia metallurgy center of ‘willow
leaf” of Ukrainian Corded Ware Complex and its
connections to Danubian region.

The evolution of axes of Kozarac-Stublo type and
the advance of Corded Ware culture people to the
east of Ukraine resulted in fact, that they took part
in forming of new types of axes in late-Catacomb
culture, Babino culture, Abashiv culture, and later
— Seimy-Turbino, Zrybna and Androniv culture.
However, this topic needs further research.

Metal axes Kozarac-Stublo of Corded Ware cul-
tures, as well as axes of Banyabyk Yamna culture
(Klochko 2019) are the markers of indoeuropean
migration in Central and Eastern Europe.
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Kovové sekery typu Kozarac-Stublo z karpatsko-volynského metalurgického
centra kultar so Snarovou keramikou na Ukrajine produkujtaceho industriu
v tvare vibového listu a ich vztahy s podunajskym regionom

Viktor Klocko

SUHRN

Nové materidly ziskané v priebehu poslednych rokov
umoznili prehodnotit nase ndzory na kovové sekery typu
Kozarac-Stublo, vypracovat ich nové typologickeé ¢lenenie
a predlozit novt tedriu o ich pdvode. Tento typ sekier patri
k typickym vyrobkom karpatsko-volynského metalurgic-
kého centra kultar $ntirovej keramiky na Ukrajine, ktoré
produkovalo industriu v tvare vrbového listu (Klochko/
Klochko 2013). Toto zistenie zaroven potvrdzuje koncepciu
J. Bétoru (2006, 34-47).

Podiatky vyvoja sekier typu Kozarac-Stublo mozeme
sledovat v oblasti stredného Podnestria v priebehu ne-
skorej etapy tripolskej kulttiiry. Neskor sa tento typ sekier
roz8iril prostrednictvom nositelov kultar so $nurovou

keramikou do strednej Eurdpy, kde ich dalsi vyvoj pre-
biehal paralelne so zapadnymi oblastami Ukrajiny. Pocas
migracii nositelov tradicii kultar so $ntrovou keramikou
do oblasti vychodne od Dnepra sa sekery typu Kozarac-
-Stublo podielali na formovani novych typov sekier
ako katakombovej kulttry, kultary Babino a abasevskej
kultury, tak aj mladsich typov sejma-turbinskej, zrubovej
a andronovskej kulttry.

Kovové sekery kultur so Sntirovou keramikou typu
Kozarac-Stublo spolu so sekerkami jamovej kultary typu
Banijabik (Klochko 2019) st ukazovatelmi migracnych tras
Indoeurodpanov a ich presidlenia v strednej a vychodnej
Eurépe.



