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Organické nadoby na vodu ze studny kultury s linearni
keramikou v Mohelnici, okr. Sumperk

Organic water vessels from a Linearbandkeramik well
in Mohelnice, North Moravia

Ivana Vostrovska - Petr Ko¢ar - Romana Koc¢arova -
Bernhard Muigg - Kristyna Urbanova

Vyznamnou cast prepravnich a skladovacich nddob tvorily v neolitu nddoby z organickych materidlii.
PouZivaly se k vytahovdni vody z jam nebo studni, zatimco keramické nddoby byly pouZivdany k prepravé,
skladovani a piti vody. Cilem tohoto cldanku je analyza a vyhodnocent unikdtich drevénych véder ze studny
LBK v lokalité Mohelnice — U Cukrovaru. Konstrukce véder se sklddala z podéiné délenych prutii se zdrezy.
Vrstva lyka tvorila sténu védra a konce rozStipnutych prutii se pak k sobé svdzaly provdzky. Textilné-techno-
logicky rozbor urcil jako pouZitou surovinu s nejvétsi pravdépodobnosti lyko. Xylotomickd analyza urcila
Jjako zdroj drevo nékolika listnatych stromii. Obdobné nddoby byly nalezeny v nékolika studndch v Evropé,
zejména v Sasku. Lze predpoklddat, Ze organické ndadoby tvorily standardni soucdst vybavy neolitické
domdcnosti.

kultura s linearni keramikou — neolit — dfevo — voda — studna — stfedni Evropa

A large number of Neolithic transport and storage vessels were made from organic materials. These were
used to draw water from pits or wells, whereas ceramic vessels were used to transport, store and serve
water. The aim of this paper is to analyse and evaluate unique wooden buckets from an LBK well at the
Mohelnice — U Cukrovaru site in the Sumperk district. The construction of buckets consisted of sticks split
lengthwise with notches. A layer of bast fibre formed the wall of the bucket and the ends of the split sticks
were then tied with cord. A textile-technological analysis determined that bast fibre was most likely used
as the material. A xylotomic analysis identified the wood of several deciduous trees as the source. Similar
vessels have been found in several wells in Europe, especially in Saxony. It can be assumed that organic
vessels were standard equipment at Neolithic household.

Linearbandkeramik — Neolithic — wood — water — well — central Europe

Uvod

Ve vlhkém prostredi bez pristupu vzduchu dochézi k pomalejsi degradaci organickych ma-
terialt. Artefakty vyrobené z té€chto materidld jsou proto b&€Znym nélezem v mokfadnich
osadach v podhtri Alp (Hafner — Schlichtherle 2007) nebo v raselinistnich pudach sever-
ni Evropy (napt. Schlabow 1976). Takové podminky se pfi archeologickych vyzkumech
ve stfedni Evropé vyskytuji pouze zfidka. Jedinym archeologickym kontextem z obdobi
neolitu, kde mohou organické artefakty zustat zachované, jsou studnys, i jejich nalezy jsou
v8ak velmi vzacné.

JiZ od paleolitu se v Evropé setkdvame s prvnimi doklady zpracovani rostlinnych vla-
ken. Zakladem textilni vyroby bylo objeveni procesu, pfi kterém jsou z kratkych jemnych
a lamavych rostlinnych vldken sprdddnim vytvafena vldkna dlouhd a silnd. Za pomoci

https://doi.org/10.35686/AR.2022.21
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Nz o2

pleteni, snovani, vdzani a sitovani byly vyrabény artefakty slouzici k uskladnéni a preno-
su potravy, pomicky pro lov i dekorativni a funkéni soucasti odévu (Gromer 2010, 224).
Artefakty vyrobené kosikarskou technikou z velice jemnych vldken jsou sice doloZeny,
ale pouze v podobé otisktl (Adovasio et al. 1999). Co se tyce drevénych artefaktd, zndime
z paleolitu pouze fragmenty nastroji. V mezolitu se spektrum dochovanych artefaktd
roz§ifuje. Dochovény jsou také prvni nadoby sloZené z kiiry z napajedla v Brandenburgu
(Gramsch 1998). Nejstar§im ndlezem, ktery byl datovan radiokarbonovou metodou, jsou
fragmenty provazku spleteného z listli kavylu tuholistého (Stipa tenacissima) z obdobi
10878-10779 cal. BC z jeskyné Coves de Santa Maira ve Spané&lsku (Aura Tortosa et al.
2020).

V neolitu sttedni Evropy hraly, kromé Inu setého (Linum usitatissimum), vyznamnou
roli dalsf suroviny, jako traviny a lyka. Nejcasté&ji bylo vyuZivano lyko z lipy (Tilia), dubu
(Quercus) nebo vrby (Salix; Altorfer — Conscience 2005, 122). Zacaly se objevovat i tka-
nice o §ffce 10 az 15 cm, které mohly byt vyrabény rGiznymi technikami (Belanovd Stolco-
vd — Gromer 2010, 15). V neolitické studni v Erkelenz-Kiickhoven byl nalezen fragment
predmétu nezndmého ucelu, snad sita. Prut o délce 40 cm ohnuty do ovalu mél oba konce
svazané k sobé provazkem, uvnitf ovalu se nachdzela textilie tvorena husté napnutymi
paralelnimi prameny, ty byly vytvoreny Z-predenim ze dvou niti, kolmo béZici prameny
nebyly zachovany, proto nelze nalez povaZovat za tkaninu (Lehmann — Weiner 1995, 26).
Nejstars§im dokladem tkaniny v Ceské republice je otisk platnové vazby na nddobé z pece
na neolitickém sidlisti v Lul¢i; miZe se vSak jednat také o otisk artefaktu vyrobeného kosi-
karskou technikou z jemnych vlaken (Kostelnikovd 1985; Illingworth et al. 2003). Nespor-
né tkaniny zndme ve stfedni Evrop€ az ze 4. tis. pf. n. 1., zejména z prostiedi Svycarskych
nakolnich osad a z jizniho a stfednitho Némecka (Korteovd 2012, 15; 2016, 14).

Organické nadoby v Evrop€ jsou zndmy prevazné ze studni kultury s linearni kerami-
kou (LBK), ktera je pro stfedni Evropu datovana do obdobi ca 54004800 BC (Tegel et
al. 2012; Manning et al. 2014, 1077). Vypli LBK studny ¢. 224 v lokalité¢ Mohelnice —
U Cukrovaru poskytla mj. unikatni ndlezy fragmentd difevénych véder. Provazky pouZité
ke zpevnéni konstrukce véder jsou nejstar§im piimym dokladem textilni vyroby z tizemi
Ceské republiky. Cilem tohoto &lanku je (1) revize uréeni pouZitych surovin na vyrobu
véder. Textilné-technologicky rozbor ur¢i surovinu a techniku splétani provazki. Xyloto-
micka analyza ur¢i zdroj dfeva pro konstrukci véder. Védra byla nalezena ve velmi frag-
mentdrnim stavu, proto (2) zrekonstruujeme také postup vyroby véder a jejich moZnou
vyslednou podobu. Diky analyze opotfebeni popiSeme parametry jejich vyroby. Nakonec

27

(3) se pokusime uptesnit staif artefaktli pomoci radiokarbonového datovéani.

Material a metody

Meésto Mohelnice leZi na tpati Nizkého Jeseniku. Neolitické sidlist€ se nachédzelo asi 200 m
od dnesniho koryta feky Moravy a asi 2 km vychodné od Mohelnice v nadmorské vysce
270 m (obr. I). PodloZi je tvoreno $térkopiskovymi fluvidlnimi loZisky prevazné prekry-
tymi sprasi, ktera je pokryta drodnou ptidou. Prostor sidli§té je dnes odbagrovan téZbou
Stérku. Archeologicky zdchranny vyzkum zde probihal v letech 1953—-1971, avsak na po-
¢atku mél charakter predstihového vyzkumu. Bylo odkryto 81 vétsich objektd a 256 men-
Sich jam z obdobi kultur s linedrni a lengyelskou keramikou, déle objekty kultur s nélev-
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Obr. 1. Mohelnice — U Cukrovaru,

geografickd poloha lokality.

Fig. 1. Mohelnice — U Cukrovaru,

site location.
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Obr. 2. Mohelnice — U Cukrovaru,
studna ¢. 224: padorys a profil.
Fig. 2. Mohelnice — U Cukrovaru,
well no. 224: ground plan and ver-
tical section.

kovitymi a zvoncovitymi pohdry, kultury luZickych popelnicovych poli a z doby laténské.
Rozpoznano bylo nejméné 21 pidorysi domi. Funkéné 1ze objekty rozlisit na stavebni ja-
my, pece, sloupové jamy a studny. Ctyii pravéké studny byly objeveny v letech 1971-1972.
V tomto ¢lanku se zamétujeme na studnu €. 224 (CCXXIV), kterd byla datovana do ob-
dobi LBK a pochazeji z ni fragmenty organickych nadob (obr. 2). Dals{ dvé prozkouma-
né studny ¢. 254 a 255 byly datovany do eneolitu a posledni studna ¢&. 256 piislusi zfejmé
dobé bronzové. Studny byly uspotddany v fad€ od severu k jihu, pficemz LBK studna se
nachdézela v urcité vzdalenosti od ostatnich. VSechny studny se nachdzely v severni poloviné
celkové zkoumané plochy. Ta byla sice odkryta celoplosné, ale vyzkum mél tehdy jiZ cha-
rakter zachrannych praci (Tichy 1977; Stuchlik — Tichy eds. 2020; Vostrovskd et al. 2021).
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Prvotni analyza textilnich zbytkl z organickych nadob byla provedena jiz v 70. letech
(Kostelnikovd 2020)'. V roce 2017 byla provedena revize vysledkl a podrobnd dokumen-
tace. Zakladem zpracovani textilnich fragmentu je textilné-technologicky rozbor. Celkem
21 fragmentd provéazkl bylo snimkovéano na prenosném USB mikroskopu Dino-Lite Basic
AM2111 se zvétsenim 10-70x a 200x. SnimKy i jejich vyhodnoceni byly provedeny po-
moci programu DinoCapture. UrCeny byly torze (zdkruty) niti. Kazd4 nit je spradana bud
na levou (torze S), nebo na pravou (torze Z) stranu. Jednotlivé nit€¢ mohly byt také skany
dohromady, poté se pouziva zdpis kombinujici ¢islo a pismeno, znak zdkrutu. Napf. nit
v S-zékrutu je seskdna ze dvou niti v torzi Z: 2zS. Tloustka niti je méfena v obou sousta-
vach, osnove i ttku, méreno v mm (Bravermanovd — Brezinovd — Urbanovd 2011). Vzhle-
dem k poskozeni nebo ztrat€ vzorkl nebyly v roce 2017 revidovéany fragmenty ¢. 2-2, 2-5,
3-3, 5-1, 15-1. Byly pouze méfeny vzorky jednotlivych niti pro metrické udaje. Identifi-
kace vldken probéhla na polarizaénim stereomikroskopu Arsenal se zvétSenim 500x.

Revize druhové determinace fragmentt dievénych artefaktd probihala v letech 2020-
2022 klasickymi xylotomickymi metodami. Zlomky dfev byly analyzovany pomoci svétel-
ného episkopického mikroskopu. Na Cerstvych lomnych plochach (transversélni, radidln{
a tangencidlni zlom) byly zlomky diev piimo prohliZeny pfi zvétSeni 50x, 100x a 200x.
Pro determinaci byla pouzita zdkladn{ literatura k urovani dfeva a uhlikd (Schweingru-
ber 1990) a internetovy kli¢ k uréovani dreva a uhlikd stfedoevropskych drevin (Schoch
et al. 2004). Techno-morfologické analyzy fragmenti dfevénych véder byly omezeny na
nélezy po konzervacni Gpravé a vizudlni srovnani s kresbami v méritku.

Pro radiokarbonové datovani byly vybrany dievéné ¢asti mohelnickych véder i frag-
menty provazkd. Jednalo se o nezuhelnatélé dievo a nezuhelnat€lé rostlinné makrozbytky.
Material byl analyzovan metodou AMS (accelerator mass spektrometry) v Isotoptech Zrt.
Debrecin. Ziskana data byla kalibrovana pomoci IntCal 20 (Reimer et al. 2020) a OxCal
verze 4.4.4 (95,4 % * 2c; u = 1o; Bronk Ramsey 2021).

Vysledky

Textilné-technologicky rozbor

Celkem 10 studovanych vzorkl obsahovalo 82 fragmentt provazkd, které byly spleteny
do torze 2zS (obr. 3-5). To znamend, Ze oba prameny byly stoceny do ohybu Z (vpravo)
a poté spole¢né do S ohybu (vlevo). Délka dochovanych zbytkd provazkd se pohybovala
od 20-150 mm; a tloustka se pohybovala od nejtencich 2,1-9 mm. Na dvou fragmentech
jsou zachovany jednoduché uzly.

Vzorek €. 2-2 (Kostelnikova 2020)

Provazek 5 cm dlouhy, svétlé rezné barvy, spleteny ze dvou silnéjSich svazkl vldken
se zdkrutem Z. Provézek je nestejné skany S, konce jsou uvolnény. Tloustka jednotlivych
pramenti je 2-3,5 mm. Celkova tloustka priblizné 5 mm.

!V roce 2020 byl publikovin doslovny piepis posudku Marie Kostelnikové z roku 1976.
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Vzorek ¢&. 2-32 (obr. 4)

Fragmenty provazku byly uloZeny ve zkumavce. Z rozvolnéného a rozpadnutého pro-
véazku zbyl pouze jeden fragment, ktery bylo mozno analyzovat. Fragment provazku svét-
1€ barvy byl dlouhy 3,4 cm a Siroky max. 4 mm. Byl spleten do 2zS zakrutu. Na jednom
konci je smycka.

Vzorek €. 2-5 (Kostelnikovd 2020; obr. 4)

Provézek skany ze tfi silnéjsich pramend reZné barvy se zdkrutem Z, v okrajich uvol-
néno. Jednotlivé svazky vldken jsou volné. TlouStka pramene asi 3 mm, celkova tloustka
ca 5 mm.

Vzorek ¢. 3-3 (Kostelnikovd 2020, obr. 4)

Piivodné asi provazek, snad spleteny ze tii svazkul vlaken. Silné vlakna jsou roztfepena.
VyhliZeji opét jako Iyko — ploché svazky vldken. Jednotlivy svazek je tlusty asi 0,3-0,4 mm,
cely provazek je tlusty ca 2 mm.

Vzorek €. 5-1 (Kostelnikovd 2020)

Tenké diivko 6 x 1,6 cm, na némz Ipi uprostied provazek rezné barvy. Byl namotan
vedle sebe v nékolika zavitech. Na jedné strané jsou zachovany jen dva prameny. V mék-
kém vlhkém diivku se zachovaly Zlabky jako stopy po provazku. Z druhé strany je patrno
6x ovinuti, ale na dievé jsou jesté stopy, z jedné strany jedna, z druhé dvé. Ctyfi provéazky
jsou celé, dva je jesté mozno sledovat na druhou stranu, tfi jsou ulomeny (nebo odiiznuty).
Tloustka jednotlivého svazku vldken je 2—-3 mm, celkova tloustka ovinuti je 2 cm. Svazek
vldken je plochy, nemd charakter niti, ale lyka.

Vzorek €. 14-1 (obr. 4-5)

Fragmenty provazku byly uloZeny v plastovém obalu vyloZeném celul6zou. Pro rozbor
bylo vybrano celkem 11 fragmentd, ostatni byly kvuli vyrazné fragmentarizaci nevhodné.
Vsechny provazky byly spleteny do 2zS zékrutu. Délka dochovanych zbytkl provazku se
pohybovala od 2,1-6,5 cm; tloustka variovala od 2,1 mm od nejtenciho (fragment 11) po
4 mm (fragmenty 1, 2, 5, 6-10). Fragment ¢. 4 je jednoduchy uzlik.

Vzorek €. 15-1 (Kostelnikovd 2020;, obr. 4)

Celkem 13 fragmentt provazkid max. délky 7 cm a jeden ohnuty provazek 15 cm dlou-
hy. Provéazky jsou skané ze dvou jednoduchych svazki vldken, které jsou témér bez zakru-
tu (misty nepatrny zdkrut Z). Skany zdkrut S je také velmi volny. Tloustka jednotlivych
prament je 2 mm, celkova tloustka asi 3,5 mm. Jednd se o nedokonale zpracované rostlin-
né vlakno.

Vzorek €. 16-1 (obr. 4-5)

Fragmenty provéazki byly uloZeny v plastovém obalu vyloZeném celul6zou. Z celko-
vého souboru asi 20 fragmentl byly pro rozbor vybrany dva fragmenty, ostatni byly kvuli
vyrazné fragmentarizaci nevhodné. Oba provazky byly spleteny do 2zS zdkrutu. Délka
dochovanych zbytkl provazki se pohybovala od 7,9-9 cm; tloustka pevné utaZeného pro-
vazku byla 3 mm.

2 Nitg jsou ploché, pod mikroskopem jsou patrny Spicaté konce vldken, vldkna vSak nejsou od sebe uvolnéna
(Kostelnikovd 2020).
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16-1 17-1

Obr. 3. Mohelnice — U Cukrovaru, studna ¢. 224: schematické kresby analyzovanych vzork( fragmentd
provézkl €. 14-1, 16-1, 17-1, 18-1 a 2-3 (kresba K. Urbanova).

Fig. 3. Mohelnice — U Cukrovaru, well no. 224: schematic drawings of analysed samples of cord fragment
nos. 14-1, 16-1, 17-1, 18-1 and 2-3.

Vzorek ¢&. 17-13 (obr. 4-5)

Fragmenty provazku byly uloZeny v plastovém obalu vyloZeném celulézou. Z celkem
asi 18 fragmentarizovanych provazka byly pro rozbor vybrany dva fragmenty. Oba pro-
vézky byly spleteny do 2zS zakrutu. Délka dochovanych zbytkd provazkd se pohybovala
od 3,8-8,7 cm; tlouStka pevné utaZzeného provizku byla 3 mm.

Vzorek ¢. 18-1 (obr. 4-5)

Fragmenty provazkd byly uloZeny v plastovém obalu vyloZzeném celul6zou, jednalo
se celkem o pét fragmenti. VSechny provazky byly spleteny do 2zS zakrutu. Délka do-
chovanych zbytki provazki se pohybovala od 4,7-8 cm; tloustka vSech byla 4 mm. Frag-
ment €. 5 je jednoduchy uzlik.

3 Vlakna jsou 3irsi, ploch4, vyhliZeji spise jako lyko (Kostelnikovd 2020).
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Obr. 4. Mohelnice — U Cukrovaru, studna ¢. 224: fotodokumentace fragmentt provézkd (foto M. Krskova).
Fig. 4. Mohelnice — U Cukrovaru, well no. 224: photodocumentation of cord fragments.
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Obr. 5. Mohelnice — U Cukrovaru, studna ¢. 224: mikroskopické snimky vzork( fragmentd. 14-1 — detaily
torze; 16-1/1 — detaily torze; 16-1/2 — vrchni (A) a spodni (B) poloviny fragmentu, kde jsou zfetelna jednotli-
va vldkna a jejich tloustka, zékrut je pomé&rné pevny, rozvoln&ny pouze na jednom misté&; 17-1/1 — spodni
¢ast; 18-1/1 a 18-1/4 — detaily torze a méteni tloustky niti; 18-1/5 — detaily uzliku. V3e zvétseno 30x.

Fig. 5. Mohelnice — U Cukrovaru, well no. 224: microscopic images of fragment samples. 14-1 — twist details;
16-1/1 —twist details; 16-1/2 — upper (A) and lower (B) halves of fragment, with individual threads and their
thickness clearly visible, twist is relatively tight, loosened in only one spot; 17-1/1 — lower part; 18-1/1 and
18-1/4 —twist details and measurement of thread thickness; 18-1/5 —knot details. All with 30x magnification.
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Obr. 6. A) Len sety — rlizné faze zpracovani, od naruseného stvolu rostliny po méaceni a suseni ptes hrubé
Cesani aZ po jemné vycesani do podoby vhodné ke spiadani; B) len sety — provéazky riizné tloustky a pev-
nosti v zakrutu 2sZ, 2zS a opét 2sZ vytvoiené technikou splétani ze zbytkd vldken z vy¢esaného pazdefi
s necistotami; C) len sety — splétany provézek v zakrutu 2zS a 2sZ z vy¢esané pfize, oba zakoncené jedno-
duchym uzlikem; D) lyko — splétané provazky rtizné tloustky a pevnosti v zékrutu 2sZ a 2zS zakon&ené
uzlikem (foto na obr. 5 a 6 K. Urbanova).

Fig. 6. A) Flax — various processing phases, from breaking the stems of the plant to soaking and drying,
coarse and fine combing into a form suitable for spinning; B) flax — cords of various thicknesses and strengths
in 2sZ, 2zS and again 2sZ twists made by braiding the remains of fibres from combed flax tow with im-
purities; C) flax — braided cord in 2zS and 2sZ twist from combed yarn, both finished with a simple knot;
D) bast — braided cords of various thicknesses and strength with a 2sZ and 2zS twist finished with a knot.
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cf. Acer Betula cf. Betula Corylus Fraxinus | Quercus | Dicotyledoneae

C. vzorku § '§ o 7>,\ § %‘ 7| & = g § Celkem

> |=|E|8| = |E|E|Ee| |E| & | =

LI I e B [ O il I O S

2 |3/3|3] 2 |3|3B7 |3 & | & =
1-1, 2-2 10 1 1
2-2 3 3
2-3,6-2 20 20
2-4? 1 3 2 |1 2 9
2-4,3-2 1 14 15
3-1 1 15 16
3-3,7-1 1 1
41 2 8 10
4-2,23-1 8 8
6-1 T4 |1 20| 7 4 1 38
6-3 1 1 2
8-1 4
9-1 1 5
11-1 8
12-1? 2 2 4
18-1 1 1
19-1 6 6
20-1 1 1
21-1 1 1
22-1 3 1 4
Celkem 2 3141 1 70| 7 4 2 2 1 3 67 167

Tab. 1. Mohelnice — U Cukrovaru, studna €. 224: shrnuti xylotomické analyzy.
Tab. 1. Mohelnice — U Cukrovaru, well no. 224: summary of xylotomic analysis.

Zatcelem ur¢eni materidlu byly zkoumany vzorky €. 2-3, 2-5 a 15-1. Vzhledem k frag-
mentarnimu stavu té€chto vzorkl nebylo nutné zasahovat do ostatnich spletenych provaz-
ki. VSechny vzorky vykazovaly silné poSkozeni vlakna, které znacné zt€Zovalo jeho iden-
tifikaci. Dle vykazovanych znaki je nejpravdépodobnéjsi prifazeni vzorki k rostlinnym
vldknim. JelikoZ materidlova analyza potvrdila pouze uZiti rostlinného vldkna, nikoliv
vSak specifikaci druhu, uvddime pro srovnani také experimentalné spletend Inénd a lyko-
va vlakna (obr. 6).

Xylotomicka analyza a analyza opotiebeni

Nalezeno bylo celkem 602 fragmentti nezuhelnatélych drev, z toho se na dn€ studny
nachazelo 167 fragmentd pochézejicich z dievénych véder (tab. 1; obr. 7—12). Material byl
bohuZel pred determinaci konzervovan smési glycerolu s dalSimi pfimésmi (napt. kamen-
cem). Cést determina¢nich znaki byla poskozena, protoZe doglo k ucpani cévnich svazki
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dreva konzerva¢nim ¢inidlem. Presto se u naprosté vétsiny artefaktli podarilo nalézt deter-
minovatelné ¢asti.

Surovinou pro konstrukci védra byly pruty o délce 230-280 mm a priméru pfiblizné
25-30 mm. Xylotomicka analyza ukazala (obr. 13), Ze Stipané prvky naddob na vodu byly
vyrobeny z lisky (Corylus), jasanu (Fraxinus) a z biizy (Betula). N&které pruty, zejména ty
z lisky, maji zachovanou ktru, takZe byly pravdépodobné nastipany Cerstvé. Ploché stény
nadob se dochovaly in situ mezi rozStipnutymi pruty a ve zlomcich (napf. vzorek €. 6-1
a 6-3; obr. 7-9, 11). Na povrchu téchto stén byly misty zjiStény viceradé dreniové paprsky,
které pravdépodobné ukazuji na ptivod tohoto materidlu v dubovém lyku (cf. Quercus).
Determinace je vSak nejistd, protoZe dostupna literatura obvykle pracuje pouze s anato-
mickymi znaky dreva.

Z pohledu analyzy opotrebeni nejsou pozorovatelné zadné stopy tézkych nastroju, jako
jsou napf'. tesly. Konce maji zaobleny povrch; proto predpokladdme, Ze pruty byly fezany
podélné pomoci Cepeli (obr. 7-11), aby se ziskal ptilkruhovy prarez. V nékolika pripadech
to vypada, jako by byla §tipana plocha dodate¢né vyhlazena, ale také to miZe byt vysled-
kem pouzivani. Nékteré zlomky vSak byly vyfezany z prutu vétsiho priméru, jehoZ tvar
byl upraven do pllkruhového prifezu, aby tento dil odpovidal ostatnim rozstipnutym pru-
tim* (napf. &. 6-1; obr. 7-9). V samostatném kroku byly pruty tésné u konct vrubovény
pomoci malych Cepeli k zajiSténi provazku, ktery je v n¢kterych pripadech také zachovan
in situ (obr. 7-8, 11-12). Tyto zafezy se objevuji pouze na vnéjsi (zaoblené) strané rozstip-
nutych prutd. Nelze rozhodnout, zda byly pruty vrubovany pred rozfezanim nebo po ném.
V nékterych pripadech je zachovédna pivodni sestava dvou rozstipnutych prutti s 1-2 mm
silnou vrstvou z lyka mezi nimi (vzorek €. 6-1 a 6-3; obr. 7-9, 11). Pod mikroskopem
bylo mozné urcit orientaci vlaken vSech téchto tlomki lyka. Rovina lyka m4 tangencial-
ni smér k letokruhu kmene. Lyka byla odloupnuta z tizké strany desek, které byly radial-
né odstipnuty z kulatiny o vét§im primeéru, nebo pifimo z kmene stromu (Opravil 1972).
Loupéni Iyka bylo provedeno néjakym typem cepeli.

Na kresbéch je celkem 32 zlomku prutd, které mohly byt soucésti véder. Pouze ve dvou
pripadech se zachovaly dvé poloviny rozstipnutého prutu s Iykem mezi nimi in situ (vzor-
ky €. 6-1 a 6-3; obr. 7, 11) a pét dalSich artefaktd ma stale pripojené lyko k prutim (napf.
ve vzorku €. 6-1; obr. 8-9). Na celkem 22 artefaktech jsou vidét charakteristické koncové
zarezy. U sedmi dalSich artefaktd zafezy chybéji, ale mohly to byt také ¢asti véder. Dalsi
tfi artefakty jsou mozna fragmenty prutd z konstrukce véder (napr. ve vzorku €. 3-3; obr. 7).
Dno nebylo potieba §it, protoZe lykové vldkno probiha piicné k prutiim a je dole preloZeno.
TudiZ predpokladdme, Ze na vyrobu jednoho mohelnického védra byly potieba alespoii
Ctyfi poloviny rozstipnutého prutu (a moZna dal$i dvé na drZadlo). Uvazujeme-li pouze
artefakty se zarezy (a/nebo se zbytky lyka), jedna se celkem o 27 samostatnych polovin roz-
Stipnutého prutu a dvé spojené poloviny. To umoZziiuje odhadnout maximalni pocet nale-
zenych véder na sedm. Pro miniméalni odhad musime vzit v Gvahu deset fragmentu, které
predstavuji méné€ nez 50 % délky prutu (protoZe mohly patfit jednomu artefaktu), a to tak,
Ze je zapocCitame pouze jako pét artefaktl. Zbylo by nam tak 22 samostatnych polovin
roz§tipnutého prutu a dvé spojené poloviny. Minimdln{ pocet véder by tak byl Sest.

* V tab. I jsou tyto zlomky oznadeny jako piileny prut opracovany.
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h véder ¢. 2-3, 3-3, 5-1 a 6-1.

fevényc

Obr. 7. Mohelnice — U Cukrovaru, studna €. 224: vzorky fragmentt d

Fig. 7. Mohelnice — U Cukrovaru, well no. 224: samples of fragments of wooden bucket nos. 2-3, 3-3, 5-1

and 6-1.
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6-1

5cm

Obr. 8. Mohelnice — U Cukrovaru, studna ¢. 224: vzorek fragmentt drevénych véder ¢. 6-1.

Fig. 8. Mohelnice — U Cukrovaru, well no. 224: sample of fragments of wooden bucket no. 6-1.
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5cm

Obr. 9. Mohelnice — U Cukrovaru, studna ¢. 224: vzorek fragmentd drevénych véder €. 6-1.
Fig. 9. Mohelnice — U Cukrovaru, well no. 224: sample of fragments of wooden bucket no. 6-1.
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U Cukrovaru, studna ¢. 224: vzorek fragment( dfevénych véder €. 6-3; stopy po

kami.
Fig. 10. Mohelnice — U Cukrovaru, well no. 224: sample of fragments of wooden bucket no. 6-3; arrows

indicate traces of smoothing.

Obr. 10. Mohelnice —

cené Sip

ohlazeni ozna
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5cm

Obr. 11. Mohelnice — U Cukrovaru, studna ¢. 224: vzorek fragmentt dfevénych véder ¢. 6-3.
Fig. 11. Mohelnice — U Cukrovaru, well no. 224: sample of fragments of wooden bucket no. 6-3.

Datovani

V roce 2017 byly poprvé radiokarbonovou metodou datovany dva fragmenty prutd
¢. 9-1 a 6-1. Data byla vsak pfili§ stard; DeA-13991: 8144 + 33 BP, 7295-7057 cal. BC
a DeA-13992: 11113 + 37 BP, 11132-10898 cal. BC. Dievo bylo zakonzervovano, ale
tato informace nebyla do laboratore predana kvili procesni chybé. V roce 2020 byly znovu
zméfeny stejné vzorky, véetné predipravy na konzervované dievo, ale vysledna data byla
jesté star$i neZ pfi predchozim méteni; DeA-26544: 11562 + 52 BP, 11630-11360 cal. BC
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Obr. 12. Mohelnice — U Cukrovaru, studna ¢. 224: pGvodni fotodokumentace fragmentt dfevénych véder se
zachovanymi provazky (archiv ARUB, M-FP-120032500, M-FP-120032700, M-FP-120033100, M-FP-120033700,
M-FP-220549500, M-FP-220549600, M-FP-220549700, M-FP-220549800).

Fig. 12. Mohelnice — U Cukrovaru, well no. 224: original photodocumentation of fragments of wooden
buckets with preserved cords.
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Obr. 13. Mohelnice — U Cukrovaru, studna ¢. 224: vysledky xylotomické analyzy (n = 167).
Fig. 13. Mohelnice — U Cukrovaru, well no. 224: results of xylotomic analysis (n = 167).

aDeA-26545: 12977 + 58 BP, 13770-13350 cal. BC. Tato data povaZujeme za nepravdé-
podobnd. MoZnym vysvétlenim je, Ze se jedné o subfosilni dfevo uloZené v ficnich terasach
nebo mrtvych ramenech a nasledné objevené prvnimi zemé&dé€lci, ktefi je vyuZili na vyrobu
véder (Vostrovskd et al. 2021, 1121-1126); nelze vSak vyloucit ani kontaminaci materidlu
pfi konzervaci. V roce 2022 jsme datovali fragmenty provazku ¢. 14-1 a 17-1; DeA-38147:
6173 £33 BP, 5214-5012 cal. BC a DeA-38148: 6255 + 28 BP, 5310-5076 cal. BC. Tato
data odpovidajf intervalu mohelnické studny ca 5250-5050 BC, coZ je obdobi mladé LBK

(obr. 14).

Diskuse

Technika splétani provazku je velmi snadna dovednost, ke které neni zapotiebi Zadnych
pomicek. Splétat takto jednoduché provazky lze pomoci prstid, eventualné rolovanim na
stehng&. Z dzemi Ceské republiky mame v soutasné dobé z obdobf star§iho pravéku n&kolik
maélo nalezli provazk z rostlinnych materialt. Chronologicky i technologicky je nilezim
7z lokality Mohelnice — U Cukrovaru nejbliZe fragment provazku nalezeny v studni v lo-
kalit€ Velim. Jedn4 se o 6,7 cm dlouhy fragment provazku o tloustce 4 mm. Provazek byl
spleteny v zdkrutu 2zS z lyka, ktery byl dochovin ve vlhkém sedimentu a datovan dle
keramického nélezu do obdobi LBK (Puhacovd 2016). Podobny provazek s uzlikem z li-
pového lyka byl nalezen na drevéném védru ve studni ¢. 17 v lokalité Eythra (Campen —
Stduble 1999). Ze zminéné lokality pochdzi také lahvovitd nadoba, jejiZ hrdlo bylo ové-
zéno provazkem (Stduble 2002, 140). Studna z lokality Erkelenz-Kiickhoven obsahovala
nékolik puten, skrze jejichZ ucha byly provleceny provazky (Weiner 1997, 80). Obdobné
ovéazand putna byla déle nalezena ve studni v Schkeuditz-Altscherbitz (Tegel et al. 2012).
Riizné tvazy na nadobach slouZily k zavéSeni (viz Stolz 2004).
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Nejhojnéji zastoupenou textilni surovinou v neolitu a eneolitu bylo 1yko uZivané na
vyrobu $idr, provazu, tasek, rohoZi, pokryvek hlavy a kosiku, ¢aste¢né snad i odévu (Vogt
1937). Nejcastéji bylo vyuzivéano lyko z lipy, dubu nebo vrby (Alforfer — Conscience 2005,
122). Ze za&atku 4. tisicileti BC z lokality Arbon Bleiche 3 ve Svycarsku pochézeji pro-
vazky ze stébel travy a lipového lyka, proplétané kosiky, rohoZe, tasky a toulec z lipového
lyka a liskovych a svidovych proutkl. DoloZeny jsou opét i tkaniny z lipového Iyka a ta-
ké spradani jemného 1y¢i pomoci vietena (de Capitani et al. 2002, 99, 123-34). Vyznam-
nym dokladem téchto surovin je vybaveni ,,Otziho** z obdobi asi 3350/3100 BC, ktery mél
u sebe provazky, sit, obuv a plast z bliZze neurcené travy a pochvu dyky z lipového lyka
(napt. Oeggl 2009).

Len byl jednou ze zékladnich domestikovanych plodin neolitu pochazejicich z jihoza-
padni Asie (Zohary — Hopf — Weiss 2012, 104) a byl nejstar$i péstovanou pradnou rostli-
nou v Evropé. A¢ je péstovani Inu doloZeno jiZ od neolitu, Inéné textilni fragmenty jsou
identifikovany pomérné zfidka, coz miZe byt zptisobeno tim, Ze jemné Inéné latky pod-
nepredstavoval dominantni textilni surovinu (Korteovd 2012, 73). Naznacuji to nilezy ze
zacCatku 4. tisicileti BC v podhtifi Alp, kde se lykova vldkna pouzivala na provazky a na
pletené textilie. Oproti tomu Inéné vldkno se pouZivalo hlavné na vyrobu jemnych niti
o priméru mensim neZ 1 mm a na tkané textilie (Médard 2012, 368). Tuto hypotézu pod-
poruje i neddvny experiment, ktery prokazal odlisSné mechanické vlastnosti vlaken Inu,
lipového a vrbového Iyka. Vysledky ukazuji, Ze za sucha a ve srovnéni s lipou a vrbou méa
len dobré vlastnosti, protoZe je pevné€jsi a houZevnaté€jsi. Za mokra jsou mechanické vlast-
nosti Inu méné odlisitelné od vlastnosti ostatnich testovanych vlaken. Zda se, Ze motivaci
prvnich zemédélct k péstovani Inu mohlo byt ziskani velmi jemnych vlaken, kterd byla
v nékterych ohledech lepsi nez vldkna z lipového a vrbového Iyka (Harris et al. 2017).

E. Opravil (1977; 1981) uvadi nalezy z lokality Mohelnice — U Cukrovaru jako Inéné,
konkrétné z ,,macerovaného Inu®; tzn., Ze len prosel dpravou macenim, susenim a procesa-
vanim. Revizni analyza toto ureni zpochybnila. Textilni surovinu nebylo moZzné presné
ur¢it. Dle vykazovanych znaki je nejpravdépodobnéjsi prifazeni k lyku bliZe neurcené
dieviny. Faktem je, Ze Inéné artefakty z tizemi Ceské republiky pochdzeji aZ z eneolitu
a vypovidaji o jeho uziti spiSe na jemnéjsi typy provazku, napr. $idrky z nahrdelniku kul-
tury se $intirovou keramikou v Ivanovicich na Hané (Urbanovd 2011), ¢i na vyrobu tka-
nin, jak doklada napf. nélez petrifikované tkaniny kultury nalevkovitych pohart z mohy-
ly v Nam&sti na Hané (Smid 2005, 104). Ukazuje se, Ze navzdory potencilné pisobivym
mechanickym vlastnostem suchého Inu zistalo Iyko v neolitu kli¢ovym vldknem. Vldkna
lyka byla snadno dostupna v krajiné a jejich ziskdni nevyzadovalo zemédé€lskou ptdu. Je
mozné, Ze len byl domestikovan zejména pro ziskavani olejnatych semen ¢i oleje a teprve
poté zacal byt vyuZzivan i na vldkno (Allaby et al. 2005).

Organické nadoby byly v neolitu a eneolitu vyrabény z kiiZe, dfeva a kiry. Nadoby slo-
Zené z brezové kury jsou zndmy uZ z mezolitickych napajedel (Gramsch 1998) a nddoba
z kiiry sloZena obdobnym zpisobem byla nalezena také ve vyplni LBK studny v Brodau
(Stéiuble — Frohlich 2006). ,,0tzi“ mél u sebe dvé vilcové 20 cm vysoké nadoby z biezo-
vé kliry o priméru 15-18 cm. Byly vyrobeny z jednoho kusu kiry a seSivané lipovym
lykem. Kulaty kus brezové kiry, ktery slouZil jako dno, byl také prisit (Oeggl 2009).
Tyto nadoby hrély zasadni roli pfi vareni s nahfatymi kameny, skladovani, sbéru plodu,
prepraveé zboZi a uchovavani vody. Ve studni v Erkelenz-Kiickhoven byla nalezena vétsi
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OxCal v4.4.4 Bronk Ramsey (2021); r:5 Atmospheric data from Reimer et al (2020)
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Obr. 14. Mohelnice — U Cukrovaru: sumarizace kalibrovanych dat (Reimer et al. 2020; Bronk Ramsey 2021).
Fig. 14. Mohelnice — U Cukrovaru: summary of calibrated dates (Reimer et al. 2020; Bronk Ramsey 2021).

¢ast devéné nadoby vydlabané z javoru. Nadoba ma ploché dno, témét kolmé stény, které
se mirné zatahuji smérem k tsti. Vyska dosahuje 10,5 cm a pramér 13 cm. Na vné&jsi sté-
né zhruba uprostied byla vyfezdna tfi vertikdlni ucha. Podle sekunddrniho zdrsnéni moh-
la nddoba slouZit k vybirdni vyplné pti kopani studny (Lehmann — Weiner 1995, 27-28).

Dalsi fragmenty dvou dievénych naddob pochézeji ze studny v lokalité¢ Rehmsdorf. Nékolik
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Obr. 15. Rekonstrukce postupu vyroby védra (kresba V. Jarema).
Fig. 15. Reconstruction of bucket production steps (drawing by V. Jarema).

fragmentl zfejmé kulovité naddoby s uchy bylo vyschnutim silné¢ deformovéno. Z druhé
kulovité nadoby se zachoval pouze vzhiru vytaZzeny okraj. Druh dieva nebyl uréen u Zadné
z téchto nadob (Einicke 1998, 79). Z neolitické nakolni osady La Draga ve Spanélsku po-
chazi nékolik nabéracek a nddob vyrobenych z dubového dieva (Palomo et al. 2013).
Zakladni konstrukce mohelnickych véder na vodu se skladala z podélné dé€lenych prutt,
které mély na obou koncich zafezy. Vrstva lyka se rozvinula a jeho dva konce se vloZily
mezi rozdélené poloviny pruti tak, aby vytvofily sténu védra. Konce rozstipnutych prutt
se pak k sobé€ svazaly ru¢né vytvorenymi provazky, o cemZ vypovidaji také zakruty proviz-
ki a mirné Z kroucen{ jednotlivych niti v pfiblizném thlu 27°. Provazky byly také nale-
zeny in situ po celé délce prutli; zpeviiovala se jimi konstrukce védra. Na dvou fragmen-
tech provazku se dochovaly jednoduché uzliky. Dno védra bylo pravdépodobné sloZeno
anebylo sesito. Timto zpisobem nedoslo ke ztrat€ vody pres §vy. Stopy po §iti kdekoli na
zachovanych lykovych fragmentech, ani po vyztuhdch nebo drZadlech, nebyly zjiSt€ny
(obr. 15). Obdobné dievéné naddoby k Cerpani vody byly dokumentoviny ve studni v lo-
kalit¢ Erkelenz-Kiickhoven. Védra byla deformovana do dvojrozmérného tvaru o $irce
ca 25-30 cm a vySce 30—40 cm, maji trapézovity tvar a jsou husté ovinuta provazky z li-
pového lyka. Védra byla sloZena z jednoho obdélnikového kusu Iyka, ktery se v poloviné
prehnul a jehoZ podélné okraje byly seSity. U nékterych véder je dochovén tenky ohnuty
prut na vnit‘nim okraji védra, jenZ zajiStoval roztaZeni dsti (Weiner 1997). Na vyrobu stén
véder bylo pouZito lipové lyko, stejn€ jako na vyrobu provazka (Weiner 1998, 203), a pru-
ty byly zhotoveny z jilmu, dfinu a svidy. DrZadlo bylo zhotoveno z rozvétveného prutu
nebo bylo spletené z Iyka (Stauble 2002, 140). Ve studnich v lokalité Eythra bylo naleze-
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Obr. 16. Schkeuditz-Altscherbitz: 3D sken dfevéného védra typu 2 Altscherbitz/Mohelnice (Stduble - Schell
2020).
Fig. 16. Schkeuditz-Altscherbitz: 3D scan of type-2 wood bucket Altscherbitz/Mohelnice (Stduble - Schell
2020).

no celkem pét véder; tfi byla zachovana v dobrém stavu. T€lo prvniho exemplére, tvorené
Iykovou vrstvou o velikosti 30 x 40 cm, bylo na spodni stran¢ pfeloZeno a na obou bocich
opét sesito. Usti bylo vyztuZeno prutem a provazkem zde bylo pipevnéno drzadlo z rozstip-
nuté vétve. Druhy exemplat byl vytvoren z lyka trapézovitého tvaru o velikosti 30 x 30 cm.
K rozevteni tsti byly na okraj pfiSity dievéné lamely a drzadlo bylo pravdépodobné sple-
teno z provazkl. Ve vSech tiech piipadech se jedna o védro typu 1 Eythra/Kiickhoven.
Zakladnim prvkem pro vytvoreni tfetiho exemplate byl 30 cm dlouhy prut o priméru 3 cm,
ktery byl podélné rozstipnut a na obou koncich byl vrubovan. Mezi rozstipnuté poloviny
prutu byly vloZeny oba konce rozvinutého lyka, které tak vytvoftilo sténu védra. Nasledné
byly obé poloviny prutu svdzany k sobé provdzkem, jenZ vedl po celé délce od jednoho
zéatezu ke druhému. Na spodku bylo 1yko pravdépodobné sesito (Stiuble — Campen 1998).
Na podobném principu bylo konstruovano také védro nalezené ve studni ze Schkeuditz-
Altscherbitz (obr. 16). Nadoba urcend k Cerpani vody o velikosti ca 50 x 25 cm byla stla-
¢ena do témér plochého tvaru. Sté€nu védra tvofil plat 1yka, ktery byl pfeloZen na polovinu
a z obou stran uzavien roz§tipnutymi a nisledné€ svazanymi pruty (Stduble — Schell 2020,
13). JelikoZ nebylo na fragmentech mohelnickych véder doloZeno §iti a ptilené, na koncich
vrubované pruty se zachovanou lykovou st€nou a provazky odpovidaji pravé této kon-
strukci, domnivame se, Ze se pravdépodobné jednd o typ 2 Altscherbitz/Mohelnice, jak uz
naznadil H. Stduble (2022). Stejn€ rozStipnuty a opracovany prut pochédzi z LBK studny
z lokality Ostrov u Chrudimi® a je mozZné, Ze obdobné pruty pochazeji také z nedavno
objevené studny v Chroustovicich-Méstci: fragmenty dieva jsou vSak ve velmi Spatném
stavu a jejich interpretace je problematickd (Kocdr — Kocdrovd 2021).

5 Ulozeno ve Vychodogeském muzeu v Pardubicich.
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Zaveér

Vodni hospodarstvi prvnich zemédélct pokryvalo cely cyklus ¢innosti od privadéni vody
ze zdroje, ptes jeji skladovén{ a vyuZivani aZ po likvidaci odpadnich vod. Organické nado-
by se pouZivaly predev§im pro Cerpdni vody z jimek nebo studni. Vytahovaly se pomoci
navijaku nebo se spoustély ruéné piimo na provaze. MiZzeme predpokladat, Ze na dné¢ LBK
studny €. 224 v lokalité¢ Mohelnice — U Cukrovaru byly nalezeny fragmenty Sesti azZ sedmi
véder. Jejich konstrukce se skladala z podélné dé€lenych prutt lisky, jasanu a brizy, které
mély na obou koncich zafezy. Védra byla vyrobena tak, Ze se rozvinula vrstva lyka a jeho
dva konce se vlozily mezi rozdélené poloviny prutt tak, aby vytvofily sténu. Konce roz-
Stipnutych prutt se pak k sob& svazaly ruéné tvorenymi provazky z rostlinnych vlaken,
o ¢emZ vypovidaji také zakruty provazki a mirné Z krouceni jednotlivych niti v pribliz-
ném uthlu 27°. Pouzitou surovinu se nepodafilo urcit. Na zaklad€ analogickych ndlezi se
priklanime k ndzoru, Ze se jednd o lyko. Provazky byly také nalezeny in situ po celé délce
prutt; zpeviiovaly konstrukci védra. Na dvou fragmentech provazki se dochovaly jednodu-
ché uzliky. Dno véder bylo pravdépodobné sloZeno. Stopy po jakychkoli vyztuhach nebo
drzadlech na hornim okraji véder nebyly zjistény. Mohelnickd védra se typové shoduji
s védrem z LBK studny v Schkeuditz-Altscherbitz a mtiZeme je povaZovat za nejstarsi
dochované organické nddoby z tizemi Ceské republiky.

Viastivédnému muzeu v Sumperku dékujeme za zapijcent artefakni. M. Krskové a A. Peskové 7 Archeo-
logického centra Olomouc dékujeme za obrazovou dokumentaci. Analyzy byly financovdany Grantovou
agenturou Ceské republiky prostiednictvim grantu s ndzvem ,,Pocdtek kulturni krajiny na Moravé: vy-
zkum unikdtni neolitické studny z Unicova* (reg. ¢ 17-11711S). Zpracovdni textu bylo umoznéno diky
financni podpore Filozofické fakulty Univerzity Palackého v Olomouci z Instituciondlniho rozvojového
programu pro rok 2021.
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Organic water vessels from a Linearbandkeramik well in Mohelnice,
North Moravia

Organic vessels are known in Europe primarily from the beginning of the Neolithic. These are finds
from wells of the Linearbandkeramik culture, which for central Europe is dated to c. 5400-4800 BC.
Among other things, the fill of LBK well no. 224 at the Mohelnice — U Cukrovaru site provided
unique finds of fragments of wooden buckets. The cord used to strengthen the construction of buckets
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is the oldest direct evidence of textile production from the territory of the Czech Republic. The aim
of this article is to determine the materials used in the production of buckets, a reconstruction of the
production process and the possible final appearance of the buckets, as well as a clarification of the
age of the artefacts.

The town of Mohelnice (Sumperk district) is situated at the base of the Nizky Jesenik Mts. The
Neolithic settlement was located roughly 200 m from today’s riverbed of the Morava River and about
2 km east of Mohelnice at an elevation of 270 m above sea level (fig. 1). The local bedrock consists
of gravelly sandy fluvial deposits mostly covered with loess, which is then covered by fertile soil.
Today, the settlement has been excavated by the extraction of gravel. An archaeological rescue exca-
vation was conducted at the site in 1953—1971. In this article, we focus on well no. 224 (CCXXIV),
which produced fragments of organic vessels (fig. 2).

A total of ten samples containing 82 fragments of cord were subjected to a textile-technological
analysis. The cords featured a 2zS twist (fig. 3). This means that both threads had a Z winding (to the
right) and were then twisted in an S together (to the left). The length of the preserved cord remnants
was 20-150 mm, with a thickness of 2.1 to 9 mm (fig. 4-5). Simple knots are preserved on two frag-
ments A total of c. 167 fragments from wooden buckets (tab. I; fig. 7—-12) were found at the bottom
of the well. The material for the bucket construction was sticks with a length of 230-280 mm and
a diameter of roughly 25-30 mm. A xylotomic analysis showed (fig. 13) that the split elements of
water vessels were made from hazel (Corylus), ash (Fraxinus) and birch (Betula). Certain sticks,
especially those from hazel, have persevered bark, indicating that they were probably split fresh.
The actual wall of the bucket was probably made from bast fibre.

From the perspective of a use-wear analysis, the sticks were cut lengthwise using a blade. The
sticks were cleaved lengthwise to create a semi-circular cross-section, and in several cases it ap-
pears that the split surface was subsequently smoothed, though this could also be the result of use.
In a separate step, the sticks were notched near their ends with small blades for securing the cord,
which is also preserved in some cases. The original assembly of two spilt sticks with a 1-2-mm-thick
layer of bast fibre between them is preserved in several instances. The bottom did not have to be
stitched because the bast fibre runs transversely to the sticks and is only folded below. We assume
that the production of a single Mohelnice bucket used at least four halves of split sticks, with pos-
sibly two more for the handle (fig. 15). At least six buckets were preserved at the bottom of the well.
A new dating was conducted on fragments of cord and the interval of the Mohelnice well was deter-
mined as c. 5250-5050 BC, i.e. Younger LBK (fig. 14). The Mohelnice buckets are typologically
identical to a bucket from an LBK well in Schkeuditz-Altscherbitz (fig. 16), and we can regard them
as the earliest preserved organic vessels from the Czech Republic.
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Vyznam histotafonomie a terénni antropologie
pfi rekonstrukci pohfebniho ritu kultury
se Sndrovou keramikou na Moravé

A taphonomic approach to Corded Ware culture
mortuary practices in Moravia

Anna Pankowska

Rekonstrukce prostredi hrobu predstavuje klicovy prvek v interpretaci pohiebniho ritu. Metody terénni
antropologie a histotafonomie mohou pomoci lépe poznat mikro-prostredi, ve kterém doslo k dekompo-
zici mrtvého téla. Cilem studie je na prikladu péti hrobii z obdobi kultury se $tiiirovou keramikou zjistit,
v jakych podminkdch se téla mrtvych nachdzela ¢i jak byla posmrtné upravena. Kosterni poziistatky ctyr
Jjedincii nesly stopy po uloZeni do dutého prostoru. Na zdkladé histologické analyzy bylo zjisténo, Ze dekom-
pozice mékkych tkani u téchto jedincii musela byt zastavena nebo naopak velmi urychlena, protoZe kostni
mikrostruktura nebyla poskozena mikroorganismy. K urychleni dekompozice mohlo dojit rozkladem téla
v otevieném prostoru, jakym mohl byt castecné zahloubeny hrob s konstrukci. Naopak k zastaveni dekom-
pozice mohlo dojit v diisledku piisobeni vyssich teplot v podobé ohné nebo koure, ale také viivem opako-
vané podmdceného prostiedi. Pro v§echny moZnosti existuji na kosternich poziistatcich konkrétni stopy.

Komplexni tafonomickd analyza kosternich poziistatkii prindsi nové detailnéjsi informace o okolnostech
pohibu, &imZ vyrazné rozsiruje moznosti intepretace pojeti smrti v minulosti.

archeothanatologie — bioeroze kosti — kultura se Sntrovou keramikou — mikrobiom — stfedni Morava —
strojové ucenf

The reconstruction of the grave environment is a key element in the interpretation of the burial rite. The
methods of field anthropology and histotaphonomy can be useful in gaining a better understanding of the
micro-environment in which the dead body decomposed. Based on the example of five graves from the period
of the Corded Ware culture, the study aims to determine the conditions in which the bodies of the deceased
were found, or how they were postmortem treated. The skeletal remains of four individuals bore traces of
deposition in a hollow space. A histological analysis revealed that the decomposition of soft tissues in these
individuals must either have been arrested or, in contrast, highly accelerated, since the bone microstructure
was not damaged by microorganisms. The decomposition of the bodies could have been accelerated in an
open space such as a partially sunken grave with a construction. Alternatively, decomposition could have
occurred as the result of higher temperatures in the form of heat or smoke, but also due to a repeatedly water-
logged environment. Specific traces exist on skeletal remains for all of these possibilities. A complex tapho-
nomic analysis of the skeletal remains brings new and more detailed information about the circumstances
of the burial, significantly expanding the possibilities of interpreting the concept of death in the past.

archaeothanatology — bone bioerosion — Corded Ware culture — microbiome — central Moravia — machine
learning

Uvod
Na misté probihajici dekompozice téla se vytvaii specificky ekosystém (Hyde et al. 2013;
Hatuszko et al. 2022) obsahujici Sirokou $kdlu mikroorganismu (téZ nazyvany nekrobiom).
Mikroorganismy spole¢né s chemicko-fyzikalnimi Ciniteli zanechdvaji na kostre a v jejim
okoli konkrétni stopu, kterou miizeme sledovat na drovni sloZeni nekrosoli (Garcia-Lopez
et al. 2022), na zdklad¢ nekrofagni fauny (Tuccia et al. 2022) ¢i pomoci tafonomickych
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markert na samotné kostre. Tafonomicka analyza lidské kostry se stala jiz béZnou ¢asti
terénni antropologie (Slddek — Kavdnovd 2003; Priichovd — Chroustovsky 2009; Harris —
Tayles 2012). Jeji soucasti je zdznam polohy kostf a stavu kloubniho spojeni kostry in situ
(tzv. terénni antropologie jako soucast archeothanatologie). Nove se v ojedinélych piipa-
dech uplatiiuje zdznam o stavu zachovalosti povrchu kosti a o histologické zachovalosti
kosti (tzv. histotafonomie, Hollund et al. 2012; Booth 2016). Na zaklad€ kombinace téch-
to dil¢ich postupi miZeme rekonstruovat prostredi, ve kterém se té€lo nachdzelo bezpro-
stfedné po smrti, Gpravu t€la a zpisob pohrbu.

Cilem piispévku je ukdzat moznosti archaeothanatologické a histotafonomické analyzy
pii rekonstrukci pohiebniho ritu v obdobi kultury se $iitirovou keramikou (KSK). Nejprve
budou predstaveny obecné principy histotafonomické analyzy, tj. jakym zptisobem lze na
zédklad€ zachovalosti mikrostruktury kosti vysvétlit ¢asné postmortalni zmény a odvozo-
vat z nich, v jakém prostredi se mrtvy nachdzel. Konkrétni postup bude demonstrovin na
pifpadu péti hrobtt KSK z lokalit Hulin-Pravéice 1 a Bystrocice na stfedni Moravé.

Zména mikrostruktury kompaktni kosti béhem dekompozice

Mikrostruktura kompaktni kosti je pfirozené pérovitd (obr. 1: A a B). Porézitu tvorf Ha-
versovy a Volkmannovy kandlky, lakuny s osteocyty a péry mezi krystaly hydroxyapati-
tu a kolagenu. Porézita u Zivého a zdravého cloveka je variabilni v zavislosti na véku,
pohlavi, typu kosti, aktivité€ atd. (Miszkiewicz — Mahoney 2015). U kosti z archeologického
kontextu byva pordzita doplnéna o vysledek aktivity jednoho vyrazného dekompozi¢niho
Cinitele a tim jsou mikroorganismy (bakterie, houby a v piipad€ vodniho prostredi sinice).
Kromé mikroorganismi podléha kost dal§im dekompozi¢nim faktorim. Jedna se o che-
mické procesy, které na jedné strané porusuji kostni mineral, ¢imZ dochézi k jeho rekry-
stalizaci a na strané druhé destruuji organickou slozku kosti, ¢imz dochazi k hydrolyze
(Piepenbrink 1986). Chemické procesy umociiuji, nebo naopak inhibuji ¢innost mikro-
organismui. Kone¢na destrukce je tak vysledkem spolupiisobeni téchto Ciniteld.

Cinnost mikroorganismii zptisobuje tzv. bioerozi, kter je pro zachovalost mikrostruk-
tury kosti zfejmé zasadni (Hackett 1981; Child 1995a). Vzorec bioeroze je do znacné miry
specificky a vyskytuje se na kosternich pozistatcich z riznych geografickych oblasti a ¢a-
sovych obdobi. To miiZe byt zptisobeno jistou mirou uniformity samotné mikrostruktury
kompaktni kosti, nebo také tim, Ze je bioeroze vysledkem aktivity izké skupiny mikroorga-
nismu (Jans 2008). Druhou moZnost podporuje fakt, Ze vyrazné bioeroze byva pfitomna
i u koster pohrbenych v sedimentech chudych na pidni mikroorganismy a dale Ze ¢innost
mikroorganismi za¢ina velmi zdhy po smrti jedince. Dominantnim zdrojem mikroorganis-
mu se proto zdaji byt endogenni bakterie, tj. mikrobiom téla (Bell et al. 1996; Booth 2017).
Vliv mikrobiomu na bioerozi kostni tkan¢ je ddle podporen poznatkem, Ze na kostrach
mrtvé narozenych Zivocichd, které nemaji vyvinutou stfevni mikrofléru (nebo jen omezeng),
se stopy bioeroze nevyskytuji (White — Booth 2014).

Kostn{ tkan predstavuje pro bakterie dulezity zdroj Zivin. Bakterie vyuZivaji pfirozenou
pordézitu kosti k dopravé ke kolagenu, ¢imz vytvareji loZiska se specifickou morfologii,
tzv. mikroskopickd destruktivni loZiska (MDL, Hackett 1981). MDL se nachazeji v mistech
koncentricky uspotradanych lamel (v osteonech) a n€které respektuji jejich hranice defi-
nované tzv. cementovou lini{. Charakteristickym znakem MDL jsou otvory s hypermine-
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ralizovanym okrajem (obr. I: C), ktery vznika jako dasledek ¢innosti mikrobd piipadné
jejich smrti uvnitt otvoru (Child 1995a). Enzymy mikrobu, ale také mrtva téla mikrobd,
zpusobuji zménu pH, coZ vede k op€tovnému vysraZeni rozpusténého hydroxyapatitu,
ktery pak vytvaif konkrétni obraz na snimcich BSEM. Kost paradoxné nabyva na hustoté
a je vice mineralizovana.

Vedle bakterii, porusuji kostn{ tkan dalsi Cinitelé, jakymi jsou houby a sinice. Houby
a sinice pochazeji prirozené z vnéjsiho prostredi (Ferndndez-Jalvo et al. 2010), v ptipadé
sinic z prostfedi vodniho. Nekonzumuji jen kolagen, ale rozpoustéji i kostni mineral, ¢imz
vytvareji tunely s vétSim primérem a odlisného vzorce, ktery nerespektuje prirozenou
pordzitu kosti a nemusi obsahovat Zadné stopy po rekrystalizaci (Hedges et al. 1995).
Opétovné vysraZzeny mineral byva z kosti vyplaven, protoZe sinice a houby napadaji kost
z vn&jsi strany. Bakterie a houby neplisobi soubézné. Nenf{ zatim zndmo, zda je to zpiso-
bené vzijemnou konkurenci, nebo neslu€itelnymi Zivotnimi podminkami. Houby potfe-
bujf ke své aktivité kyslik, zatimco nékteré bakterie mohou existovat i bez kysliku. Kon-
krétni morfologické zmény vytvorené houbami (obr. 1: D) se nazyvaji Wedlovy tunely

(Wedl tunels, Hackett 1981).

Vyznam bioeroze pro rekonstrukci prostiedi pohtbu
a manipulace s télem

Vétsina kosti pochézejicich z tél primdrné uloZenych do zemé& ma mikrostrukturu kom-
paktni kosti poSkozenou bioerozi (Papakonstantinou et al. 2020). Kosti, které nenesou
stopy bioeroze, jsou dokladem ¢asného zastaveni dekompozice, a to jak v disledku envi-
ronmentalnich, tak kulturnich vlivi. Jednim z nejspolehlivéjSich zplsobd, jak zastavit
dekompozici, je pfirozend nebo arteficialni mumifikace. Absence bioeroze muze byt pri-
tomna i v opacném piipadé, nikoliv pri zastaveni dekompozice, ale pfi jejim urychleni,
tj. pfi rychlém odstranéni mékkych tkani (exkarnaci). K exkarnaci dochazi napftiklad po-
moci nastroje nebo spalenim téla (Smith — Brickley 2009; Booth et al. 2015; Booth — Mad-
gwick 2016). K rychlému odstranéni meékkych tkani dochazi také pti uloZeni téla do pro-
stfedi bohatého na organicky materidl, jako jsou jimky, hnojisté ¢i latriny (Nicholson 1998;
Jans et al. 2004). Rovnéz t€la vystavend na povrchu zemé byvaji rychle zbavena mekkych
tkani, coZz mize vést k absenci nebo zastaveni bioeroze (Hollund et al. 2018). Nékteré
kosti, které prosly fosilizaci, nesou stopy omezené nebo zastavené bioerozi (Trueman —
Martill 2002). Divodem je ziejmé fakt, Ze pleistocenni fosilie nebyly vesmés pohrbeny
a jejich téla byla na povrchu rozruSena predatory a mrchoZrouty, ¢imz se zastavil atak en-
dogennich mikroorganismu. To se nemusi tykat tkani zubi, které zdstavaji v duting dstni
téZ bohaté na mikroorganismy. Posledni moZnou pfi¢inu zastaveni ataku mikroorganismu
predstavuje pritomnost iontt kovu, které ptisobi jako inhibitory mikrobidlniho ataku.
Pusobeni endogennich mikroorganismti poskozuje kortikalni kost v jejim stiedu, pri-
¢emz okraje (vnitini i vnéjsi) si mohou zachovat ptvodni strukturu (Ferndndez-Jalvo et al.
2010). Bioeroze, kterd vznikd vlivem exogennich mikroorganismi, poskozuje zejména
vnéjsi povreh kosti, odkud se destrukce $iti (Trueman — Martill 2002). V obou piipadech
dochdzi k postupnému vylouhovani kolagenu a vyskytu tzv. mikro-fraktur jdoucich na-
pri¢ osteonem od jeho stfedu smérem ven (Jans et al. 2002; Delannoy et al. 2018). Mikro-

vy

fraktury zpusobuji vyssi kiehkost kosti, kterd se na makroskopické Grovni miZe projevit
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Obr. 1. llustracni fotografie: A — Snimek BSEM; dobfe zachovala mikrostruktura kompaktni ¢asti metakar-
pélni kosti ze sidlistniho pohtbu. Sipka zobrazuje inkluzi nové vysraZzeného minerélu v Haversové kanalku.
B — Snimek ze svételného mikroskopu v polarizovaném svétle; dobfe zachovald mikrostruktura kompakt-
ni ¢asti metakarpalni kosti z osteologické sbirky s dvojlomem lamel, tzv. ,maltézskym k¥izem” dokladajici
ptitomnost kolagennich vlaken. C — Snimek BSEM; typicka stopa po ¢innosti mikroorganism v kompaktni
¢asti vietenni kosti ze sidlistniho pohtbu. Otvory rGzné Sedi s bilym okrajem hypermineralizované kosti.
D — Wedlovy tunely (Fernandez Jalvo - Andrews 2016).

Fig. 1. lllustration photograph. A— BSEM image; well-preserved microstructure of compact part of metacar-
pal bone from settlement burial. Arrow shows inclusion of newly precipitated mineral in Haversian canal.
B —image from light microscope in polarised light; well-preserved microstructure of compact part of meta-
carpal bone from osteological collection with a double fracture of lamellae, the ‘Maltese cross’, probably
proving the presence of collagen fibres. C — BSEM image; typical trace of activity of microorganisms in
compact part of radius from settlement burial. Openings in varying shades of grey with a white border
of hypermineralized bone. D — Wed| tunnels (Fernandez Jalvo - Andrews 2016).

vy$8i fragmentarnosti (Jans et al. 2004). Postupna redukce kolagenu se v polarizacnim
svétle projevuje ztratou dvojlomu, tzv. Maltézského kiiZe, ktery je typicky pravé pro kosti
se zachovalym kolagenem (obr. 1: B). Mezi dalsi typy destrukce na mikroskopické tirovni
kosti patfi infiltrace okolnim sedimentem (obr. I: A), zbarveni a makro praskliny. Tyto
destrukce vznikaji jiz vlivem dalSich ¢initeld. Casto dochazi k totalni destrukci mikro-

struktury kosti a neni mozné rozlisit jednotlivé pavodce.
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Bystroglce

Hulin-Pravéige 1

Obr. 2. Lokalizace archeologickych lokalit a terénni fotografie koster. A — Hulin-Prav¢ice 1, hrob 18; B — Hu-
lin-Pravcice 1, hrob 20; C— Hulin-Pravcice 1, hrob 19; D — Bystrocice, hrob 2 (foto Lukas Sin); E— Hulin-Prav-
Cice 1, hrob 13.

Fig. 2. Localisation of archaeological sites and field photographs of skeletons. A — Hulin-Prav¢ice 1, grave 18;
B — Hulin-Pravcice 1, grave 20; C — Hulin-Pravcice 1, grave 19; D — Bystrocice, grave 2 (photo Lukas Sin);
E — Hulin-Pravcice 1, grave 13.
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Material a metoda

Pro analyzu jsem zvolila celkem pét hrobt datovanych do obdobi kultury se Stitirovou ke-
ramikou (obr. 2: A-E). Ctyii hroby pochézeji z lokality Hulin-Pravéice 1 (hroby 13, 18, 19
a 20; Hadrava 2017) a jeden hrob z lokality Bystro¢ice (hrob 2; Sin 2021a; Sin 2021b).
Obé lokality byly odkryty béhem zachrannych archeologickych vyzkumt. V piipadé Huli-
na-Pravdic byl vyvolan vystavbou délnice a v pfipad€ Bystrocic byla diivodem vystavba
rodinného domu. U vSech péti hrobt byla provedena archeothanatologicka analyza in situ,
z kazdé kostry byly odebrany dva vzorky kosti na vybrusy pro histotafonomickou analy-
zu a kazda kostra byla hodnocena z hlediska své povrchové zachovalosti a kompletnosti.
P1i vybéru kosti jsem vychazela z Childa (1995b) a Janse et al. (2004), pti¢emz vzdy je-
den vzorek kosti pochézel z oblasti kolem ttrob (Zebro) a druhy z periférie kostry (kosti
koncetin). Standardizace ve druhém piipadé nebyla mozn4 kvili rizné zachovalosti v téch-
to ¢astech koster.

Archeothanatologicka analyza

Archeothanatologick4 analyza spociva v zaznamu polohy kosti a stavu kloubnich spoje-
ni kostry. Kazda kost se v terénnim zdznamu nachéz{ v ur¢itém aspektu vici pozorovateli
(v anteriornim, laterdlnim, medidlnim nebo dorsalnim). Kloubni spojeni jsou bud’ artiku-
lovana, nebo disartikulovana (Duday et al. 1990, C'ern)f 1995; Duday 2009; Priichovd —
Chroustovsky 2009; Kniisel 2014; Mickleburgh — Wescott 2018). Kazdy kloub je specific-
ky a podléha rtiznému stupni disartikulace v zdvislosti na okolnostech pohibu, resp. na
okolnim prostoru a na mechanickych narocich kladenych béhem Zivota jedince (tab. 1).

Archeothanatologickou analyzu koster z Hulina-Pravcic 1 provedla autorka a v piipa-
d& kostry z hrobu 2 z Bystro¢ic antropolog L. Sin (Sin 2021a). Celkem bylo zaznamenéno
26 kloubnich spojeni (parovych i neparovych) rozdélenych do tif skupin (labilni, semilabil-
ni a perzistujici). Hodnotili jsme, zda je kloubni spojeni anatomicky té€sné (AT) ¢i disar-
tikulované (DA) a také, zda lze kloubni spojeni viibec hodnotit ¢i nikoliv (N/A; not avai-
lable). Cilem analyzy bylo urcit, zda byl jedinec pohiben do primarniho dutého prostoru
(hrobka, rakev, komora atd.) ¢i voln¢ do zemé. Pokud prevazovala kategorie kloubnich
spojeni DA nad AT, znamenalo to, Ze kostra mohla byt uloZena do dutého prostoru, jenz
umozioval rozvolnéni kosti — disartikulaci.

Histotafonomicka analyza

Tkanové fezy byly vytvoreny v Histologické laboratofi Strediska pro paleolit a paleo-
antropologii v Dolnich Véstonicich pii Archeologickém tistavu AV CR v Brné. Ze stiedn{
¢asti kosti byl vyfiznut pri¢ny rez o priblizné tloustce 90-130 um. Histologicka zachova-
lost tkanovych fezi byla hodnocena pomoci polarizované svételné mikroskopie v Labo-
ratofi biologické antropologie, Katedry antropologie ZCU v Plzni a skenovaci elektro-
nové mikroskopie BSEM (rastrovaci elektronovy mikroskop JEOL s BSE, EDX a WDX
analyzatory — elektronovad mikrosonda) na Katedre geologie UP v Olomouci. Obrazovy
vystup z BSEM byl vyuZit k vypoctu histologické zachovalosti v programu ImageJ pro-
stfednictvim softwarového rozsireni (pluginu) Trainable Weka Segmentation (Weka,
Pankowskd et al. 2022) a standardné na zakladé skaly GHI (General Histological Index)
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Prostor Popis Kostra
Postupné vypInéni prostoru mezi Artikulace v3ech kloubU (labilnich, semilabil-
Jadny kostmi a sedimentem po dekompozici | nich a perzistujicich). Artikulace jazylky nebo
Y mékkych tkani (porézni, jemnozrnny nestabilnich kloubl uloZenych na bfise i
sediment). panvi. Hrudni koS a pénev nejsou oplosténé.
Opozdéné vyplnéni prostoru sedimen- | Disartikulace labilnich kloubt uloZenych na
Sekundarni tem (sediment je neporézni (napf. jil)). organickém substrétu (oblast bficha, panve).
Télo nese podobné znaky primédrniho Disartikulace v oblasti pubické symfyzy,
dutého prostoru. artikulace pately.
Opozdvene vyplneiu p,rostoru,sedlmen- Disartikulace panve, laterdini rotace stehenni
NP tem. Télo bylo uloZené v dutém prostoru A < .
Primarni ) . ; kosti, dislokace patel. Dalsi pohyby v perzis-
po celé obdobi skeletonizace (rakev, iicich Kloubech i o
komora). tujicich kloubech jsou mozné.

Tab. 1. Typ prostoru a reakce kosti.

Modifikovano podle Kniisel 2014. Labilni klouby a spojeni: bez vétSiho biomechanického zatiZeni (klouby
kostry ruky/nohy, tempo-mandibularni kloub, kréni obratle, ramenni, kostovertebralni kloub, femoropate-
larni kloub, pubicka symfyza, spojeni lopatky a hrudniku a jazylka); semilabilni spojeni: s vétSim mnoZstvi
mékké tkané nebo pevné ukotveni v kloubu (pf. kycelni kloub, zdpéstni kloub). Perzistujici klouby: velké,
na které je vyvijen velky biomechanicky tlak (napf¥. atlantooccipitalni spojeni, bederni ¢ast patefe, humero-
ulnarni kloub, kfiZzokycelni kloub, tibiofemoralni kloub, hlezenni kloub).

Tab. 1. Space type and skeletal response.

Modified after Kntisel 2014. Labile joints and attachments: without major biomechanical load (skeletal
joints of arm/leg, temporomandibular joint, cervical vertebrae, shoulder, costovertebral joint, patellofe-
moral joint, pubic symphysis, connection of the scapula and thorax and hyoid); semi-labile attachment:
with a greater amount of soft tissue or firm attachment in joint (e.g. hip joint, wrist joint). Persistent joints:
large joints subjected to high biomechanical stress (e.g. atlanto-occipital joint, lumbar spine, humeroulnar
joint, sacroiliac joint, tibiofemoral joint, ankle joint).

podle Hollunda et al. (2012). Pomoci GHI skérujeme vybrus kosti v zavislosti na rozsahu
destrukce. GHI m4 5 stupiid: 0 — < 5 % zachovalé pivodni kosti; 1 — < 15 % zachovalé
pavodni kosti; 2 — < 50 % zachovalé pavodni kosti; 3 — = 50 % zachovalé pivodni
kosti; 4 — = 80 % zachovalé ptivodni kosti; 5 — = 95 % zachovalé pivodni kosti. Prifez
kosti byl hodnocen vzdy cely. Z kazdého vybrusu vznikl rtizny pocet snimkti z BSEM
a snimky byly nésledné sloZeny do celkového obrazu o rizném obsahu plochy. Kazdy
snimek byl nasledné segmentovin. Béhem segmentace byly klasifikovany zachovalé ¢as-
ti kosti, ¢asti poSkozené bioerozi a déle napf. ¢asti s patrnou demineralizaci nebo hyper-
mineralizaci. Obsah kaZzdé klasifikované ¢asti byl automaticky spocitan v procentech, pfi-
¢emzZ obsah celého vybrusu predstavuje 100 %. Vyhodou analyzy Weka je objektivnost
hodnocent, jelikoZ pracujeme s ¢iselnou hodnotou vygenerovanou softwarem (machine
learning), nevyhodou miZe byt ¢asova naro¢nost. Oproti tomu Skdlovaci metoda GHI je
rychld, ale velmi subjektivni s tendenci pozorovatele urcovat nejcasteji v rozsahu stied-
nich hodnot.

Hodnoceni povrchové zachovalosti kosti a kompletnosti kostry

Kompletnost kostry byla pocitina pomoci metody Bello et al. (2006), to znamena, Ze
bylo hodnoceno, kolik kost{ je pfitomno a kolik procent kosti je zachovano (skére 0, pro
0 % zachovalé kosti; skore 0,125, pro 1-24 % zachovalé kosti; skére 0,375 pro 25-49 %;
skére 0,625 pro 50-74 %; skére 0,875 pro 75-99 %; skére 1 pro 100 %). Kazda kost, ze
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které pochazely vybrusy, byla podrobnéji hodnocena z hlediska zmén na jejim povrchu.
Zaznamendvala jsem plochu obnazené spongidzni kosti, poskozeni subperiostedlni kosti
a pritomnost zbarveni nebo prasklin. Z predbéznych vysledkt vyplynulo, Ze ani jedna pro-
meénnd nesouvisela se stupném histologické zachovalosti a kompletnosti kostry, a proto
se timto vztahem déle nebudu zabyvat. Ve vysledcich je diskutovana pouze piitomnost
¢erného zbarveni (viz niZe).

Vysledky

Archeothanatologicka analyza

Ctyii pohiby byly pravdépodobné uloZeny do primarniho dutého prostoru (hroby 18,
19, 20 z Hulina-Pravc¢ic 1 a hrob 2 z Bystrocic; fab. 2), pti¢emz hrob 19 obsahoval také
archeologické stopy konstrukce v podobé ovélnych jamek. Pouze jedinec z hrobu 13 byl
pravdépodobné uloZen volné do zemé bez dutého prostoru. Celkovy tvar hrobové jamy se
v tomto piipade¢ lisil od ostatnich, mél tvar obdélniku, zatimco ostatni hroby mély ovalny
tvar. Hloubka hrobii byla méfena od tdrovné skryvky a dosahovala v priméru 20 az 60 cm.
U dvou pohibt (hrob 13 a hrob 2 z Bystrocic) ptevazovala u kloubnich spojeni hodnota
N/A (tzn. kostry byly htife zachoval€), a proto je celkovy odhad pivodniho prostoru mé-
né spolehlivy. Labiln{ a semilabilni spojen{ u koster z hrobt 18, 19, 20 a 2 byla v t€sném
spojeni pouze u 11 % kloubti (5 z 45), perzistujici spojeni byla v t€sném spojeni ve 20 %
ptipadi (5 z 25). Naopak u kostry z hrobu 13 byla labiln{ a semilabilni spojeni v t€sném
spojeni ze 77 % (7 z 9) a perzistujici byla v t€¢sném spojeni ve vSech pripadech (4 ze 4).

Povrchova zachovalost a kompletnost kosti

Povrch kosti nesl stopy poskozeni v disledku zvétravani: odhalenou spongiézu a v riz-
ném rozsahu odloupnutou subperiostedlni kost. Povrchova zachovalost kosti byla u vSech
koster podobna, spise horsi, v priméru 44,8 % (v rozsahu 35 az 54 %). V pripadé hrobu
20 byly na levé vietenni kosti identifikovany také stopy zvitectho ohryzu. Nékteré kosti
nesly stopy ¢erného zbarveni. To bylo zméfeno rentgenovou fluorescenci, ktera prokaza-
la v jednotlivych spotech obsah manganu. Celkova kompletnost koster byla nizk4 a ¢inila
pouze, v pruméru 25,1 % (v rozsahu 19,1 az 39,2 %). Absence nékterych kosti mize byt
zptsobena malou hloubkou, pritomnosti konstrukce v ¢aste¢né otevieném hrobu, piipadné
druhotnymi zasahy, které ale nebyly patrny z vyplni jednotlivych hrobu.

Histologicka analyza

Histologicka analyza ukazuje, Ze pohtby s doklady dutého prostoru maji velmi dobre
zachovalou mikrostrukturu kosti (v priméru 88,8 a7 96,3 %, coZz odpovida GHI 4 azZ 5).
Naopak kosti z hrobu 13 maji mikrostrukturu vice poskozenou (v priméru 73,1 %; GHI 3;
obr. 3).

Na histologické tirovni u 10 vzorkt kosti z celkem péti koster bylo identifikovano pét
typt poskozeni: a) bioeroze v podobé hypermineralizace (HM), demineralizace (DM)
a Wedlovy tunely; b) zastavena bioeroze v podob€ demineralizace (DM); ¢) hyperminera-

s X2z

lizované (HM) oblasti ve steni ¢asti kosti; d) okrajovd demineralizace; e) mikrofraktury.
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Obr. 3. Bystrocice hrob 2, prava vfeteni kost. A — SloZeny snimek BSEM; dobfe zachovald mikrostruktura
kompaktni kosti. B — Vizualni vystup z analyzy Weka, cervené dobfte zachovald kost (49,5 %), svétle zelené
hypermineralizovana oblast, tmavé zelené demineralizovana oblast (3,8 %), fialové inkluze sedimentu
(6,7 %), hnédé pozadi (40,1 %). Kost je zachovaléd z 92,8 % (49,5/49,5+3,8).

Fig. 3. Bystrocice grave 2, right radius bone. A — BESEM image; well-preserved microstructure of compact
bone. B — visual output from Weka analysis, red — well-preserved bone (49.5%), light green — hypermi-
neralized area, dark green — demineralized area (3.8%), purple — sediment inclusions (6.7%), brown —
background (40.1%). 92.8% of bone is preserved (49.5/49.5+3.8).

Bioeroze (HM, DM, Wedlovy tunely)

Typicka bioeroze se nachdzela pouze u kostry z hrobu 13, kterd jako jedina nesla stopy
po uloZeni ptimo do zemé (obr. 4: A). Destrukce je patrnd smérem ze stfedu kosti k jeji-
mu povrchu, pficemz obvodové lamely jsou neposkozené. Smérem k povrchu je také vice
prazdnych (demineralizovanych) tunelti dokladajicich pozd€jsi zastaveni nebo opakova-
né vyplaveni vysrdZzeného minerdlu. Wedlovy tunely byly zaznamenany pouze v jednom
ptipadé u kostry z hrobu 19. Wedlovy tunely zptusobuji kromé hub také sinice, tudiz se

vyskytuji i na kostech uloZenych ve vodnim prostredi.

Zastavena bioeroze (DM)

Zastavena bioeroze v podobé ,,prazdnych® tuneld bez jasné stopy pocatku redepozice
nového mineralu je pfitomna jen v hrobu 19 na jedné kosti ze dvou, a to opét na vzorku
Zebra. Jedna se o doklad velmi ¢asné zastavené dekompozice (obr. 4: B).

Hypermineralizace

7 X2

Ve stifedni ¢asti Sesti vybrust kosti pochazejicich ze vSech péti koster byla identifiko-
véana hypermineralizovand (HM) oblast koncentrovana mezi sekundarni osteony. Rozsah
HM byl v8ak rGzny. Hypermineralizovana tkan se liSila od kostni prestavby vlivem Cinnosti
mikroorganismu (obr. 4: C), coZ se projevilo jednak absenci tuneli a také opaénym vzor-
cem. V nékterych piipadech byly osteony nedotéené, a naopak okolni priméarni kost byla
hypermineralizaci zni¢end. Hypermineralizovana oblast obsahovala vice vipniku a fos-
foru nez okolni dobte zachoval4 kost (pt. vapnik: 47,5-49,5 hm% oproti dobt'e zachovalé
kosti: 34,5-39,7 hm%). K tomuto jevu miZe dojit vlivem chemické degradace hydroxy-
apatitu nebo ptisobenim vyssich teplot, pfi nichZ také dochazi k rekrystalizaci kostn{ tkané
(zméné velikosti krystali apatitu a jejich fiizi). Podobna hypermineralizace byla zazname-
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Hroby
spTo);'Eni Kloub 13 18 19 20 Bystrocice 2*
Prava| Leva |Prava| Leva |Prava| Leva |Pravé| Leva | Prava | Leva
art. temporo-mandibularis AT | AT | DA | DA | DA | DA | DA | DA | N/A | N/A
kréni patef (C3-7) N/A DA DA N/A N/A
artt. costovertebrales AT N/A AT N/A N/A
E art. glenohumeralis N/A| AT | AT | AT | DA | DA | DA | DA | DA | AT
§ artt. manus N/A| AT | DA | DA | DA | DA | DA | DA | N/A | N/A
sym. pubica N/A N/A N/A N/A N/A
art. femoropatellaris DA | N/A | N/A| DA | DA | DA | DA | DA | DA DA
artt. pedis (MT—Ph) N/A DA | DA | N/A| N/A| DA | N/A N/A
% art. coxae AT | AT | N/A|N/A| AT | DA | DA | DA DA DA
<
§ art. radiocarpalis N/A|N/A| DA | DA | DA | DA | DA | DA | N/A | N/A
art. atlantoocipitalis AT DA DA DA N/A
S bederni patef (L1-5) N/A N/A DA N/A N/A
'3 | art. humeroulnaris AT |N/A| DA |[N/A| DA | DA | DA | DA | DA | DA
é art. sacroiliaca N/A | AT | N/A| N/A| DA | N/JA | N/A | N/A| N/A | N/A
& art. tibiofemoralis AT |N/A| AT | AT | DA | DA | DA | DA | N/A | N/A
art. talocruralis/talocalanelaris | N/A | N/A | DA | DA | AT | N/A| AT | AT | DA DA
Primdrni duty prostor? Ne Ano Ano Ano Ano

Tab. 2. Archeothanatologicka analyza.

Poznamka: *Podle Sin 2021a. AT, anatomicky tésné spojeni (tu¢né); DA, disartikulované; N/A, neni k dis-
pozici (nezachovalé).

Tab. 2. Archaeothanatological analysis.

Note: *After Sin 2021a. AT, anatomical tight attachment (bold); DA, disarticulated; N/A, not available
(unpreserved).

nana v pripad€ experimentalniho pisobeni vlivu Zehu na zviteci kosti (Végh et al. 2021).
Ruzny rozsah poskozeni a respektovani cementové linie u nékterych osteonti muze na-
svédCovat omezenému pusobeni teploty po kritkou dobu, ¢emuz odpovidaji i dalsi stopy
v mistech po osteocytech, které jsou ve svételném mikroskopu cerné a mohou svédcit
o pocatecni karbonizaci, jez se spole¢né se zvétSovanim lakun projevuje prave timto zpt-
sobem (obr. 4: D). K potvrzeni by ov§em bylo potieba vice experimentl a pouZiti dalsich
instrumentalnich metod. Navic na kosternich pozistatcich nejsou patrné typické alterace
zpusobené ohném. Prozatim zGstava ptivod HM na kostnich vybrusech neobjasnén.

Okrajova demineralizace

U dvou pohtbui (hrob 2 z Bystrocic a hrob 19 z Hulina-Prav¢ic 1) byla na vnéjsich okra-
jich zaznamenana specifickd demineralizovana oblast (obr. 4: E). Tato Cast obsahovala také
niZ8i hodnoty vapniku a fosforu nez zbyvajici tisek kosti (napt'. hodnota vapniku v demine-
ralizované ¢asti je 28,9-31,7 hm%). Demineralizované okraje kosti jsou charakteristickym
znakem vystaveni kyselym podminkam (Piepenbrink 1989) nebo povétrnostnim vlivim

a vyskytuji se ¢asto u pohibu uloZenych volné na povrchu (Bell 1990; Bell et al. 1996).



Obr. 4. A — Hulin-Pravcice 1, hrob 13 (Zebro), snimek BSEM bioeroze v podobé hypermineralizace (bila
mista), demineralizace (tmavé otvory s okrajem); B — Hulin-Pravcice 1, hrob 19 (Zebro), snimek BSEM
zastavené (arrested) bioeroze: pouze prazdné tunely v mistech lamel sekundarnich osteont; C — Bystrocice,
hrob 2(vfeteni kost), snimek BSEM hypermineralizované plochy castecné respektujici sekundarni osteony
nejasného ptvodu; D — Bystrocice, hrob 2 (vieteni kost), snimek ze svételného mikroskopu v polarizovaném
svétle, Sipka ukazuje cerné rozsifené lakuny (mista pro osteocyty), mozny doklad karbonizace; E — Bystro-
Cice, hrob 2 (vfeteni kost), snimek BSEM demineralizovaného vnéjsiho okraje kosti; F — Bystrocice, hrob 19
(¢lanek prstu ruky), snimek BSEM sekundarnich osteont obsahujici ¢etné mikrofraktury, mezi osteony je
patrnéd hypermineralizovana tkan (bile).

Fig. 4. A — Hulin-Pravcice 1, grave 13 (rib), BSEM image of bioerosion in the form of hypermineralization
(white spots), demineralization (dark holes with border); B — Hulin-Pravcice 1, grave 19 (rib), BSEM im-
age of arrested bioerosion: only empty tunnels in places of lamellae of secondary osteons; C — Bystrocice,
grave 2 (radius bone), BSEM image of hypermineralized area partially respecting secondary osteons of
unclear origin; D — Bystrocice, grave 2 (radius bone), light microscope image in polarized light, arrow
shows black widened lacunae (places for osteocytes), possible evidence of carbonisation; E — Bystrocice,
grave 2 (radius bone), BSEM image of demineralized outer edge of bone; F — Bystrocice, grave 19 (finger
segment), BSEM image of secondary osteons containing numerous microfractures, hypermineralized tissue
is visible between osteons (white).
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Mikrofraktury

Mikrofraktury byly pfitomny v rizném rozsahu u vSech jedinct (obr. 4: F). Nejvyssi
¢etnost mikrofraktur byla identifikovana na kostech z hrobu 2 v Bystrocicich (80 %) a na
kostech z hrobu 19 (40 %). U ostatnich koster se ¢etnost mikrofraktur pohybovala v roz-
mezi 10-30 %. Pritomnost téchto stop odraZi prostredi, ve kterém dochazi k ¢astym zme-
nam vlhkosti (napf. fluktuace spodnich vod) nebo také prostredi, v némz piisobeni vyssich
teplot strid4 rychlé ochlazeni. K ¢etnéjSimu vyskytu mikrofraktur také dochdzi rychlym
vyZihanim organické slozky z kosti, coZ miiZe byt dusledek degrada¢nich zmén v dusledku

chemickych procest, ale rovnéz vliv tepelné indukovanych podminek.

Rekonstrukce mikroprostfedi hrob(

Archeothanatologicka a histotafonomicka analyza péti hrobu datovanych do obdobi kul-
tury se $itirovou keramikou prinesla podstatna zjisténi o environmentalnich podminkach,
v nich se pohibena téla mohla nalézat. Ctyfi kostry z hrobi 18, 19, 20 z Hulina-Prav¢ic 1
a z hrobu 2 z Bystrocic nesly do jisté miry homogenni vzorec tafonomickych zmén. Dis-
artikulace vétSiny kloubnich spojeni (jak labilnich, tak perzistujicich) odpovida spiSe ulo-
Zen{ do dutého prostoru. Navic hrob 19 obsahoval ¢tyfi kilové jamy ovéalného tvaru do-
kladajici ¢aste¢né nadzemni konstrukci hrobu. V pripadé€ polozahloubenych konstrukef se
té€lo mohlo rozkladat v prostiedi odpovidajicim podminkdm na volném povrchu. Konkrét-
né to znamend, Ze muselo dojit k velmi rychlé dekompozici mékkych tkani, nicméné bez
vyrazn&j$i redukce pozistatkl vlivem aktivity zvitat. Téla v hrobech musela byt opatrova-
na pozustalymi, prestoZe v piipadé hrobu 20 ziistaly na levé vietenni kosti stopy po ohryzu
zvitete a predni plocha kosti dosahovala zna¢ného stupné zvétrani. Pro pohieb na povrchu
zéroven chranény urcitou konstrukci svéd¢i také okrajova demineralizace kosti zjisténa
v hrobu 2 z Bystrocic a hrobu 19. Takovy zptisob pohibu by navic vysvétloval dalsi zjisté-
né stopy: absenci bioeroze na histologické drovni zarovei s horsi povrchovou zachovalost
kosti a také disartikulaci kosti. Témto antropologickym zjiSt€énim odpovidaji také zjiSténi
archeologicka. Doklady hrobovych konstrukei z daného obdobi nejsou na stfedni Moravé
ojedin€lé a byly dobie zdokumentovany napt. Peskou (2013) a v SirSim kontextu také
Kolarem (2018) a Koldrem et al. (2011).

Mezi dalsi faktory zpisobujici stopy pozorované na jednotlivych kostrach patfi vliv
vody, tj. opakované zavodfiovani a vysychani a ptisobeni ohné ¢i koute. Pro vliv vody mo-
hou nasvédcovat stopy manganu a mikrofraktury. Mangan se do kosti miZe dostat dvojim
zpusobem a to ,,mokrou*, nebo ,,suchou* cestou (Ferndndez-Jalvo et al. 2010; Fernandez
Jalvo — Andrews 2016). Mangan do kosti penetruje v rozpusténé formé, pti nasledném
vysychéni se vysrazi do podoby ¢ernych skvrn na povrchu kosti a/nebo uvnitf pért a ka-

2N

nélkd. V suchych podminkach se mangan vysrazi diky bakteridlni ¢innosti, coz by odpo-
vidalo biologicky aktivnimu sedimentu. Bakterie oxiduji mangan z roztoku a vytvari mi-
neraly ve formé oxidu manganu a manganand v anoxickych podminkach, napt. pyrolusit
(Hollund et al. 2018). Ojedinéle se miZe vlivem rozkladu mékkych tkan{ vytvorit mistné
anoxické mikroprostredi, ve kterém se mangan (ale napft. i Zelezo) v mineralech stava roz-
pustnym, a i timto zptisobem se miZe také do kosti vysrazet (Hollund et al. 2018). Takové

stopy bychom vsak o¢ekavali u pohtbli uloZenych do hlinité nebo jilovité ptidy bez dutého
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prostoru. Poslednim dokladem vodniho prostiedi mtze byt ojedinély ptipad Wedlovych
tuneld na koste z hrobu 19. BohuZel ani hydrogeologicka, ani archeologicka evidence
nepodporuje hypotézu o piitomnosti podmaceného prostiedi, nicméné hladina spodni vody
mohla v minulosti kolisat.

Vliv pisobeni vyssi teploty v podobé ohné ¢i koure je dalSim z moznych vysvétleni
nékterych tafonomickych ukazatelt na kostrach. UZ pfi velmi nizkych teplotiach (90 az
250 °C) dochazi ke zméné krystalii hydroxyapatitu (Chadefaux — Reiche 2009) a rychlé
hydrolyze kolagenu (Smith et al. 2002), pti¢emz povrch kosti nemusi byt vyrazné odliSny
od povrchovych zmén zpisobenych zvétravanim. Zména barvy kosti totiz odrazi celou
Skalu faktord (Fernandez Jalvo — Andrews 2016). PrestozZe 1ze pozorovat tani organické
faze a shlukovan{ kostnich krystalti hydroxyapatitu, nelze jesté potvrdit vliv vyssi teploty,
jelikoZ jsou zmény velmi podobné chemické degradaci hydroxyapatitu i kolagenu (Chade-
faux — Reiche 2009). Végh et al. (2021) v ramci experimentu pozorovala podobny rozsah
zménénych krystald v podobé hypermineralizované plochy dobre rozpoznatelné na snim-
cich z BSEM. Na kosternich pozistatcich z hrobu 2 z lokality BystroCice jsou dale vidi-
telné dalsi nepiimé ukazatele piisobeni vysSich teplot, konkrétné rozsitené lakuny osteo-
cytl jsou v polarizacnim svétle tmavé (mozny doklad karbonizace) a tmavé jsou rovnéz
okrsky pri povrchu kosti (obr. 3: D). V pripadé€ pusobeni vysoké teploty se nemusi jednat
vibec o piimé pisobeni ohné, ale o urcity zpiisob mumifikace pomoci koure a susenti, coz
je diskutovéno i v jinych vyzkumech (Booth et al. 2015). Z obdobi kultury se $iGirovou
keramikou na tizemi souc¢asného Polska je také popsan nilez opakované vypélené hrobové
jémy, do niZ byly nasledn€ uloZeny ostatky (Baron et al. 2019). Autofti ndlezem poukazu-
ji na vyraznou variabilitu v pohrbivan{ uvnitf jednoho kulturniho komplexu a netypické-
ho vyuziti ohné pro dpravu hrobu. BohuzZel tyto kosterni pozlstatky nebyly podrobeny

NN Pe

podrobnéjsi analyze (tstni sdéleni J. Baron).

Zavér

Histotafonomicka analyza kosternich pozistatkti umoZziuje ziskat nové informace o pro-
stfedi, ve kterém probihala dekompozice t€la a poodkryt tak detaily tykajici pohtebniho
ritu, chovani ¢lovéka a jeho predstav o smrti. Spolecné s metodami terénni antropologie
a archeologie se histotafonomie pomalu stdva béZnou metodou v oblasti funeralni archeo-
logie. Diky jednotlivym pristuptim se podarilo rekonstruovat prostredi, v nichZ mohla byt
téla péti jedinci z obdobi kultury se §iitirovou keramikou uloZena. Ctyii jedinci byli prav-
dépodobné ulozZeni do dutého prostoru s nadzemni konstrukci, v némz se vytvofilo stejné
nebo podobné prostiedi, které je charakteristické pro pohiby na povrchu zemé. PrestoZe
kostry nejsou kompletné zachovalé, nedoslo k vyrazné redukei kosti, jako tomu prave by-
vé u pohtbt na povrchu. To by se dalo vysvétlit uréitou ochranou mrtvych pozistalymi.
Téla ale také mohla byt imysIn€ vysousena (mumifikovana) pomoci slabého piisobeni ohné.
Vyloudit nelze ani vliv vody. Ackoliv pti archeologickém vyzkumu nebyla hladina spodni

X2

vody zaznamendna, v minulosti urcitou roli sehrat mohla. S vy$sim poctem prozkoumanych

s v

jedinct z riznych kontextl a s vétsim mnozstvi dat ziskanych z experimenti 1ze oekavat
narGst informaci o zpisobech pohibivani, coZ povede ke komplexné&jsi predstavé o vni-
man{ smrti pravékymi komunitami. Histotafonomické stopy na mikrostrukture kompakt-

ni kosti a poloha jednotlivych kosti v ndlezovém kontextu prinaseji nové dikazy o mozné
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upravé hrobl, ¢imz se stavaji prfinosnym pramenem v piipadech, kde chybi archeologicka
evidence hrobovych konstrukei.
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A taphonomic approach to Corded Ware culture
mortuary practices in Moravia

The environment and its interaction with human society ranks among popular topics today, not only
in ecology, but also in anthropology and archaeology. This article addresses the environmental as-
pects of burial through a reconstruction of the microenvironment in which the body lay shortly after
death, which in turns beings us closer to a reconstruction of the burial rite of the given society and
raises more general questions from the field of funeral archaeology and the ‘archaeology of death’.
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Using the example of five skeletons from the period of the Corded Ware culture, I show the possi-
bilities of contemporary histotaphonomy and archaeothanatology in reconstructing the microenvi-
ronment of the grave. Archeothanatological methods (a part of field anthropology) can to a certain
extent determine the original position of the body and whether the body was deposited in a hollow
space or freely in the ground. Histotaphonomic analysis (analysis of bone preservation at the histo-
logical level) is useful in determining whether the decomposition of the body was arrested artificial-
ly (by mummification, excarnation, burning), naturally (by heat, water, etc.) or whether the decom-
position of soft tissues was accelerated (e.g. burials in manure pits or on the surface of the ground).
Based on the performed analyses, it was determined that four bodies were placed in a hollow space,
while one grave also contained construction postholes. The graves were shallow and one skeleton
had animal bite marks. Histotaphonomic analysis revealed that all four skeletons that showed signs
of being in a hollow space had a perfectly preserved bone microstructure, meaning that decompo-
sition of their bodies had been arrested very soon after death, which could have happened precisely
because the bodies were deposited only in partially sunken spaces and the decomposition of soft
tissues corresponded to the conditions of the decomposition process on the surface of the ground.
Chamber graves or ‘houses of the dead’ are relatively well-investigated in the Corded Ware environ-
ment and a (histo)taphonomic analysis of skeletons can indirectly confirm the presence of a con-
struction in the case that archaeological evidence is missing. But there are a number of other expla-
nations, and these needn’t be mutually exclusive. The bodies in the tombs could have been treated
in various ways: some bones bear traces of fire/smoke or other heat-induced conditions that could
have served as a certain mummification technique. However, the chemical degradation of apatite
also leaves similar traces on bones as a result of low pH and humidity, but this would probably be
accompanied by the activity of microorganisms, which is not the case in this instance. The research
provided new insights into the ways of handling the dead in the Corded Ware culture. The present-
ed case study describes the possibilities of histotaphonomic methods, which in the near future will
lead to more extensive research focusing on the relationship between the environment and the dead
body in order to investigate funerary practices.

English by David J. Gaul

ANNA PANKOWSKA, Katedra antropologie, Filozofickd Fakulta, Zdpadoceskd univerzita v Plzni, Sedldckova 15,
CZ-30614 Plzeri; annapankowska@gmail.com
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Late Bronze Age spears in the ‘floor’
from Velem-Szent Vid, Hungary

Kopi z pozdni doby bronzové v , podlaze”
z Velem-Szent Vid, Madarsko

Janos Géabor Tarbay

The study introduces a spearhead hoard from the Velem-Szent Vid hillfort (Vas County, Hungary), which
was retrieved by the joint research project of the Eotvos Lordnd University Institute of Archaeological
Sciences and the Centre archéologique européen du Mont Beuvray in 1993. The two spearheads were
found next to each other, inserted into the ground of a potential house floor, on a settled plateau of the
Velem-Szent Vid hillfort. The spearheads’ parallels stretched beyond the borders of the Carpathian Basin.
Based on the analysis of spearhead no. 1, we consider it most likely that this assemblage was deposited
in the Ha Bl period. The spearheads were studied by a digital USB microscope-camera for documenting
production, technological, and use-wear traces. The two studied objects were identified as finished, used
products of actual combatants based on micro traces. They were probably mounted on shafts and could be
put on display inside a house or in a settled area. The two weapons may constitute a reversible dual hoard
that was eventually abandoned at a single point. Alternatively, they could be seen as a set of trophies
looted from defeated enemies, serving as a reminder of a triumphant battle.

use-wear analysis — spearheads — Late Bronze Age — Carpathian Basin — hoards

Cldanek prestavuje depot hrotii kopi z hradisté Velem-Szent Vid (Zupa Vas, Madarsko), ktery byl vyzved-
nut v roce 1993 béhem spolecného vyzkumného projektu Institute of Archaeological Sciences Univerzity
Lordnda Edtvise a Centre archéologique européen du Mont Beuvray. Dva hroty kopi byly nalezeny vedle
sebe uloZené pravdépodobné do podlahy domu na osidlené plosiné hradisté Velem-Szent Vid. Distribuce
analogickych ndlezit presahuje hranice Karpatské kotliny. Na zdkladé analyzy hrotu kopi ¢. 1 povaZujeme

pouZiti digitalni USB mikrokamery pro dokumentaci vyrobnich, technologickych a traseologickych stop.
Studované predmeéty byly na zdkladé mikroskopickych stop urceny jako hotové pouzivané vyrobky skutec-
nych bojovnikii. Byly pravdépodobné nasazeny na ratistich a mohly byt vystaveny v rdmci domu nebo
sidlisté. Tyto dvé zbrané mohly predstavovat reverzibilni dvojdepot, ktery byl nakonec v urcity moment
opustén. Eventudlné se mohlo jednat o trofejni zbrané uloupené poraZenym neprdteliim, které slouZily
Jjako upominka vitézné bitvy.

traseologicka analyza — hroty kopi — pozdni doba bronzové — Karpatska kotlina — depoty

Introduction

The Savaria Museum in Szombathely holds two spearheads from the Velem-Szent Vid
hillfort (Vas County, Hungary). These artefacts were found during the Hungarian-French
excavation of the E6tvos Lorand University Institute of Archaeological Sciences and the
Centre archéologique européen du Mont Beuvray (see Czajlik et al. 1995; Czajlik 2022,
68-69). Based on available information, our current working hypothesis is that the two
spearheads create a single assemblage, probably an intentionally deposited hoard, which
was most likely deposited within a settled area. The arrangement of spears from Velem
resembles similar hoards of swords or spears, which were also deposited vertically in

https://doi.org/10.35686/AR.2022.23
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close proximity to each other. This spearhead hoard from Velem is a unique find, which
was left out of major Hungarian and international publications. It represents a less-known
Carpathian Ha A2/B1 (11-10th century BC), Ha B1 (10th century BC) hoard type con-
sisting exclusively of spearheads. Both finds have an extensive group of parallels beyond
the Carpathian Basin with strong links to western Central Europe, northern Balkans, the
Alpine regions, and Northern Europe. The state of preservation also provides a unique
opportunity to draw conclusions based on technological and use-wear traces about the
object biographies and the fighting style of their owners. This study aims to provide the
first publication of these important finds and discuss their typo-chronological as well as
technological characteristics. We also propose ideas on the interpretation of these finds,
which we present as working hypotheses for future discussion and investigation.

Find Context

The two spearheads were discovered on a metal detector survey led by Diego Avoscan on
July 5, 1993. They lied next to each other, inserted into the ground. The excavation journal,
written by Zoltan Czajlik and Vajk Cserményi, describes in records from June 12th and
July 9th, 1993, the circumstance of discovery as follows: ‘We found two pieces of Late
Bronze Age spearheads in the zone of the middle plateau with a metal detector, along the
path between the scout house and the chapel. They were inserted into the side of the plateau,
in an undisturbed cultural layer. This place was once the Bonya estate, which was inves-
tigated by [baron Kalman] Miske, judging from the pits. We opened a 1x2-meter trench.
This is sector 09. Traces of modern disturbance, pits were not present near the arrow-
heads [spearheads], they were inserted into a rough stony yellow layer rich in ceramics.
Due to the lack of time, we were unable to check whether this layer was a floor level. [...]*
(Savaria Museum, Arch. Document No. RA 1139, p. 5; online supplementary material I;
fig. 1; fig. 2).

Besides the excavation journal, no additional documentation was available on these
finds in the archives of the Savaria Museum. The two spearheads were found in the very
first pioneering archaeological metal-detector survey. At that time, no protocols existed
for the documentation and excavation of metal objects, particularly hoards. Thus, the avail-
able written and visual documents represent the level of research in the early 1990s mean-
ing that some information which is now a standard part of excavation workflow, was not
recorded. The whole situation was not excavated in the full extent; only a small trench
(1x2 m) was opened around the spears. Based on archive photographs (fig. 2: 3) and
information provided by Zoltan Czajlik (pers. comm.), the spearheads were found near
the present surface. This can be considered common for hoards found in Hungarian hill-
forts and hill-top settlements. Numerous examples of hoards documented by modern
methodology support this pattern (see examples in V. Szabé 2019). Zoltan Czajlik also
confirmed that the object was embedded in a cultural layer, which is typical for local
Transdanubian Urnfield houses. The stony layer rich in potsherds can be also seen on the
digitally zoomed photographs of the context (fig. 1: 2; fig. 2: 2). Naturally, this observa-
tion must be clarified in the future by further excavation, which goes, however, beyond
the objectives of this study. It is likely that sector 09 matches the settlement area inhabit-
ed during the Late Bronze Age. The documentation of the research program also reports
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Fig. 1. 1 — The location (Sector 09) of the two spearheads (map modified after Guillaumet 2000, Fig. 3;
E6tvos Lorand University, Institute of Archaeological Sciences); 2 — The context of the two spearheads
(after Savaria Museum, Arch. Document No. RA 1139).

Obr. 1. 1 — Pozice (sektor 09) dvou hrotl kopi (mapa upravena podle Guillaumet 2000, Obr. 3; E6tvos
Lordnd University, Institute of Archaeological Sciences); 2 — Nalezovy kontext dvou hrot( kopi (podle
Savaria Museum, arch. dokument ¢. RA 1139).
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that Urnfield potsherds with faceted rims were found in this sector (Savaria Museum,
Arch. Document No. RA 1139, online supplementary material I).

Typo-chronology

Description of the finds
Velem-Szent Vid hoard, 1993

1) Spearhead (Savaria Museum, (.2021.3.1): The first spearhead has a short conical socket
and a long, willow-shaped blade with outline grooves. It has two peg holes. The lower
part of its blade is slightly angular. The midrib becomes rectangular-sectioned towards
the tip. The socket and the lower part of the midrib are decorated with chased bundles
of lines, bundles of curves, and fine triangle patterns. Length: 240.64 mm, Diameter
of the rim: 25.01x24.77 mm, Width of the blade-midrib interface: 42.53%13.92 mm,
Thickness of the blade: 2.20 mm, Weight: 258.6 g (with a stone inside; fig. 3; fig. 5;
fig. 9). B

2) Spearhead (Savaria Museum, O.2021.3.2): The spearhead has a short conical socket,
two peg holes, two wooden pegs, and a relatively large leaf-shaped blade. This weap-
on is undecorated. A bit of the wooden shaft is preserved inside the socket. Length:
204.82 mm, Diameter of the rim: 24.10x23.90 mm, Width of the blade-midrib inter-
face: 43.69x12.98 mm, Thickness of the blade: 1.52 mm, Weight 163.6 g (with a wood-
en shaft inside; fig. 4; fig. 10; fig. 11).

Spearhead no. 1

Parallels of spearhead no. 1 are known from the Carpathian Basin, but this weapon is
essentially not a local type (fig. 7). The spearhead has a distinct blade that is slightly rec-
tangular at the bottom (Lanzenspitzen mit eckigem Blattansatz). These weapons have two
essential variants. They have either a long willow-shaped blade or a long flame-shaped
one, which groups of parallels and their relative chronological positions have been re-
evaluated by many scholars since the study of Holste (see Holste 1935, 69-71; Egg 1992,
404-405; Rihovsky 1996, 53-54; Turk 1996, 80-82; Tarot 2000, 13-14; Moslein 2001,
206; Bader 2015, 382, tab. 42; Vasi¢ 2015, 60-61). The no. 1 spearhead from Velem-Szent
Vid belongs to the variant with the long willow-shaped blade. Recently, these spearheads
can be classified as the Bader’s Group BS5, which is a family of weapons occurring in the
northern Balkans, western Central Europe, and the Carpathian Basin (Bader 2015, 382,
tab. 42). Leshtakov classified similar spearheads as Shape E, Type V (so-called Dancu
type). According to his analysis, these weapons can be dated between the Ha A2 and
Ha B1/Ha B2 periods (fig. 8; Leshtakov 2015, 233-234, pl. 41: 3).

Notable parallels come from the territory of Transdanubia in western Hungary. Sash-
egyi found a similar stray-find spearhead at the site of Pomaz-K&-hegy in the Visegrad
Mountains in 1943. Similar stray-find spearheads were discovered at the Velem-Szent Vid
(online supplementary material 2; fig. 6) and Sopron-Varhegy (Burgstall) sites. It cannot
be ruled out that one of the spearheads from the Keszthely hoard (Ha A1) could also be
a fragment of such a weapon (Miske 1907, pl. 31: 1; Mozsolics 1985, 137-138, pl. 130: 7;
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Fig. 2. 1 — The reconstructed context of the two spearheads; 2 — Photo of the context of the spearheads;
3 — Photo of the sondage (after Savaria Museum, Arch. Document No. RA 1139).

Obr. 2. 1 — Rekonstruovany nalezovy kontext dvou hrotl kopi; 2 — Fotografie nalezového kontextu dvou
hrotd kopi; 3 — Fotografie sondaze (podle Savaria Museum, arch. dokument ¢. RA 1139).

Tarbay 2022, 202, fig. 5: 7, pl. 42: 14). One example can be mentioned from Austria. It was
discovered in Rannersdorf (Reiter — Linke 2016, 169, fig. 54: 4); another spearhead was
discovered in Flintsbach a. Inn, Rachelburg, on the German territory but very close to the
Austrian border (Moslein 2001, 206, fig. 1: 10). In Germany, further spearheads, which
can be associated with the spear no. 1 of Velem, were identified in the Ha B1 assemblage
from Miinchen-Widenmayerstralle (Miiller-Karpe 1961, pl. 46:17, pl. 47A: 8). The object
also shares similarities with the spearhead from Basadingen, Switzerland (Tarot 2000, 54,
69, pl. 36: 57). Further parallels can be mentioned from Campore in Bargone, an Italian
Terramare site dating back to the Recent Bronze Age, which is approximately parallel with
the Br D period (Bruno 2012, 436437, 593, fig. A: 102). The decorated spearhead from
Ums bei Vols am Schlern also shares similarities with the artefact from Velem-Szent Vid
(Wieser 1892, 574, pl. 5: 1; Demetz 1987, 64, pl. 9: 4).
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Fig. 3. The spearhead
no. 1 from the Velem-
-Szent Vid hoard (Sa-
varia Museum, photo:
J. G. Tarbay).

Obr. 3. Hrot kopi ¢. 1
z depotu z Velem-Szent
Vid (Savaria Museum,
foto: ). G. Tarbay).

5cm

In the northern Balkans, a handful of similar weapons are known. There are two ex-
amples from the Serbian Phase II hoards found in Jakovo and Kréedin II (Vasi¢ 2015, 60,
pl. 15: 205, 208). Another example was discovered in the Ljubljanica River running through
Ljubljana, Slovenia (Sinkovec 1995, 89-90, pl. 26: 169). In Croatia, the spearhead from
the Zagreb (Phase II) and Donja Bebrina (Phase III) hoards can be mentioned as parallels
(Vinski-Gasparini 1973, 213,222, pl. 74A: 1, pl. 94: 6). The southernmost appearance of
Velem-Szent Vid’s spearheads’ parallels is known from Greece. While the first is an un-
provenanced find from a private collection, the other was found in a burial site at Diakata
Mountain between Metaxata and Argostolion. Avila (1983, 63, pl. 18: 133-134) has also
noted that these spearheads are not typical in this territory and most likely arrived from
southeast Central Europe, the northern Balkans, or Italy.

Unlike cast ornaments, the chased decoration of weapons, particularly of spearheads,
is usually individual (fig. 5). The execution of the patterns on spearhead no. 1 is carefully
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Fig. 4. The spearhead
no. 2 from the Velem-
-Szent Vid hoard (Sa-
varia Museum, photo:
J. G. Tarbay).

Obr. 4. Hrot kopi ¢. 2
z depotu z Velem-Szent
Vid (Savaria Museum,
foto: ). G. Tarbay).

made, suggesting that they were well-planned and not improvised. The elements of the
spearhead’s design, such as bundle curves, show strong relations with the different types of
spearheads found in the territory of Switzerland dated to Horizon 5 (Ha B1): e.g., Cudrefin,
Port-Zihl canal, Ziirich, Zug-Stumpf (Tarot 2000, 55, 60, 64, 72, 90, 95, 97, pl. 12: 645,
pl. 13: 134, pl. 15: 693, pl. 70: 536). Spearheads decorated in a similar style are generally
associated with the Ha B1 and Ha B2 periods (see Jacob-Friesen 1967, 262-264).

Spearhead no. 2

An identical long spearhead was found in burial no. 127 with weapons excavated at
Sopron-Krautacker. This assemblage was dated to the Ha B1 period based on the chrono-
logical position of metal and ceramic finds (Jerem — Metzner-Nebelsick 2002, 314. fig. 2: 1,
fig. 5: 2a-b). In Hungary, similar spearheads were found in the Ha B1 hoard from Takta-
kenéz (Mozsolics 2000, 80-81, pl. 100: 6, 19).
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Fig. 5. The decorative pat-
terns on spearhead no. 1
(drawings: . G. Tarbay).
Obr. 5. Vyzdobné vzory
na hrotu kopi €. 1 (kresba:
J. G. Tarbay).
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There have been related finds to the studied spearhead from the Austrian territory. One
was recovered from the Enns River, another was excavated at the Linz-St. Peter cemetery
(zu Erbach 1985, pl. 30D: 1, pl. 79: 3; zu Erbach 1986, 27, 112). A similar spearhead was
found at the Castellace burial site in Italy. This object was dated to the end of the Final
Bronze Age (10th century BC, ca. Ha B1; Bianco Peroni 1970, 6-7; Bianco Peroni 1974,
17, pl. 3: 182A).

In Moravia, a handful of undatable stray-find spearheads from Jarovice, Veletiny, Lin-
hartice, and one from an unknown site located in Moravia but possibly also in Slovakia
can be related to the second item from Velem-Szent Vid. The spearhead from the Drslavi-
ce 1 hoard, which can be dated to the Br D2 period, shows that this type was produced for
a long time in Moravia. Another parallel of the Velem spearhead from grave no. 5 from
Mohelnice belonged to a younger, Ha A2/B1 transition period (Rihovsky 1996, 30, 38-39,
44, pl. 2: 1213, 15, pl. 3: 19, pl. 4: 32, pl. 6: 47). Identical spearheads were also discovered
in Bohemia for instance in the Porta Bohemica area (Labe River canyon in NW Bohemia),
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5cm

Fig. 6. A stray-find spearhead from Velem-Szent Vid (Savaria Museum) and use-wear traces: 1 — dull tip,
2 —notches, 3 — worn notches (online supplementary material 2: 1.1; photo and micrographs: J. G. Tarbay).
Obr. 6. Ojedinély nélez hrotu kopi z Velem-Szent Vid (Savaria Museum) a traseologické stopy: 1 —tupy hrot,
2 —vroubky, 3 — opotfebované vroubky (online pfiloha 2: 1.1; foto a mikroskopové snimky: |. G. Tarbay).

at the Chrudim site (Br C/D —Ha A1), and similar spearhead comes also from the hoard found
in Jaromét which was dated to the Ha A period (Kytlicova 2007, 259, 266-267, 292-293,
pl. 122: 45, pl. 160D: 3, pl. 167C: 2).

Similar long spearheads were in use throughout Northern Europe. Jacob-Friesen classi-
fied these as West Baltic types (Jacob-Friesen 1967, 250-261). Among this group, impor-
tant examples similar to the no. 2 Velem-Szent Vid spearhead can be cited from Poland,
where these weapons are known from dated hoard contexts, except for a few stray finds
(Bochotnica, Jedwabno, Szydtéwek-Zgrzebsk) and a wetland find (Szczecin-Podjuchy).



488 TarBay: Late Bronze Age spears in the ‘floor’ ...

N
@35
W- E
59 @189 50 @30
= 4 @46
@39 .37.51
@20
@36
@28
@23 _29
(€9
71
49@25
w10 @32 12. A ENo.1 @No.2
1 47
m1 |s VelemA =
541 @26
24
w4 m7 o1 (]
@0 o17 L 27)
0y BB @27
@48 43
o  @ms
[5[9 16 @38
M2 @33
SR
48 v
o 9
G I///’//i z{ ]
‘,
i nlid Lyl
0. 1007 200 300 400 500 km »
o . | -
s (a4 od 2 ) 7

Fig. 7. Distribution of parallels to Velem-Szent Vid spearheads. Spearhead no. 1 (blue rectangle): 1 Basa-
dingen, 2 Campore in Bargone, 3 Diakata Mountain between Metaxata and Argostolion, 4 Donja Bebrina,
5 Flintsbach a. Inn, Rachelburg, 6 Jakovo, 7 Keszthely, 8 Kréedin 11, 9 Ljubljanica River in Ljubljana, 10 Miin-
chen-Widenmayerstralle, 11 Pomaz-K&-hegy, 12 Rannersdorf, 13 Sopron-Varhegy, 14 Ums bei Vols am Schlern,
15 Zagreb. Spearhead no. 2 (red circle): 16 Alun in Brza Palanka, 17 Arad 11, 18 Bienice, 19 Beravci, 20 Bochot-
nica, 21 Capusu de Campie, 22 Castellace, 23 Chrudim, 24 Dancu Ill, 25 Drslavice |, 26 Francenii de Piatrd,
27 Gusterita 1, 28 Jaromé¥, 29 Jarovice, 30 Jedwabno, 31 Linhartice, 32 Linz-St. Peter, 33 Mileni, 34 Mohelnice
Grave 5, 35 Osowo, 36 Porta Bohemica Labe, 37 Poznan-Wielka Staroteka, 38 Salcioara, 39 Siercz, 40 §k0cjan
Caves, 41 Sopron-Krautacker, 42 Spalnaca I1, 43 Sremski Karlovci, 44 Szczecin-Kleskowo, 45 Szczecin-Pod-
juchy, 46 Szydtéwek-Zgrzebsk, 47 Taktakenéz, 48 Tenja, 49 Veletiny, 50 Wierzchowo, 51 Witkowo.

Obr. 7. Distribuce nélez( analogickych ke hrottim kopi z Velem-Szent Vid. Kopi ¢. 1 modry ctverecek, kopi
¢. 2 Cervené kolecko.

The earliest specimen from the second half of Period IIT (Ha A1) is known from the Osowo
hoard. Two were recovered from hoards dated to Period IV (Ha A2/B1): Poznan-Wielka
Staroteka and Siercz. Most of them were found in Period V (Ha B2/B3) assemblages like
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Bienice, Szczecin-Kleskowo, Wierzchowo, and Witkowo. The site of Szczecin-Kleskowo
also offered an important analogy, as the hoard consisted of two spearheads like in the
case of Velem-Szent Vid (Ged! 2008, 29-30, 34-35, 59-60, pl. 2: 13, pl. 5: 44, pl. 6: 47-49,
pl. 7: 55, pl. 18: 220, 222, pl. 19: 231-233, pl. 20: 239).

There are also stray-find spearheads from the northern Balkans found within the
Sremski Karlovci area that can be linked to the discussed find. Considering relative chro-
nology, the spearhead from Alun in Brza Palanka is important since this artefact was part
of a hoard dated by Vasi¢ to the Ha B1 period (Vasi¢ 2015, 33, 38, pl. 2: 18, pl. 5: 61).
In addition to Serbian examples, there are a handful of spearheads from northern Croatia
that can be associated with the studied object, e.g., Beravci (Phase IV), Tenja (Phase II)
(Vinski-Gasparini 1973, 212, 220, pl. 32: 12, pl. 108: 19). A similar spearhead was dis-
covered also in the Skocjan cave complex (TerZan et al. 2016, pl. 8: 6).

In Romania, a similar spearhead was found as parts of hoards from Arad 2 (decorated,
Ha B1), Capusu de Campie (Ha A2), Francenii de Piatra (Ha A1), Gusterita 2 (Ha Al),
Mileni (Ha A — Ha A2/B1), Sélcioara (Ha A2), Spalnaca 2 (Ha A1) (Petrescu-Dimbovita
1978, 119-122,127-131, 137, 139, pl. 100A: 17, pl. 115: 267, pl. 152: 413, pl. 215B: 14,
pl. 222B: 3, pl. 223: 25; Crdciunescu 2005, 211, fig. 4: 1-3). A long spearhead from
Dancu III (stray find) can also be cited as a parallel from Moldova (Dergacev 2002, 47,
pl. 50A).

Summary of results

Both spearheads from Velem represent widespread types deposited for extended peri-
ods. No. 1 shows a strong distribution in the Alps and the northern Balkans, whereas arte-
facts similar to no. 2 were found in the area stretching from the Carpathian Basin to northern
Poland (fig. 7). A fundamental problem with the no. 1 spearhead is that many finds give
no chronological information. The datable ones are scattered between Br D and Ha B1.
Based on the relative chronological data currently available, the no. 1 spear is probably
associated with the Ha B1 (10th century BC) or alternatively with the Ha A2/B1 period
(11-10th century BC). The hypothesis of Ha B1 dating is based primarily on the Swiss
parallels of the spearhead’s decoration. The second spearhead is the most difficult to date.
The predominance of simple spearheads with leaf-shaped blades is essentially characteristic
of the Ha A2/B1 and Ha B1 period hoards, but the number of parallels from the Br D2 and
Ha B3 periods is also considerable. Being a common form, the typo-chronological data of
the no. 2 spearhead cannot be considered. For this reason, it would be important to submit
the wood remains from the spearhead socket to radiocarbon dating. To sum up, the assem-
blage from Velem-Szent Vid is probably related to the Ha B1 period (fig. 8).

Macroscopic observations

The objects were examined in their cleaned state after museum restoration. The no. 1 spear-
head showed heavy fragmentation along its cutting edges and traces of pitting corrosion
on its socket, which limited the effectiveness of identification of micro-wear traces. No. 2
was completely intact, and the preservation of its cutting edge was optimal for the identi-
fication of fine traces. No modern disturbances or damages were identified on the two
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Fig. 8. Relative chronological position of Velem-Szent Vid spearheads’ parallels.
Obr. 8. Relativni chronologie nélezt analogickych ke kopim z Velem-Szent Vid.

artefacts. The micrographs were made using a Digi-Micro Mobile digital USB micro-
scope-camera (Digital magnification: 20x—500x%, Optical photographs: 2592x1944 Pixel)
to visualize and document macroscopic observations on the studied objects from Velem-
Szent Vid. For the identification of technological traces, we relied on the experimental and
technological works on bronze spearhead manufacturing by Bader, Geiger, and Trommer
(Bader et al. 2012; Trommer — Bader 2013). For the identification of wear traces, we relied
on seminal works involved in the discussion of the experiment and use-wear analysis of
Bronze Age spearheads and swords (Anderson 2011; Horn 2014; Gentile — van Gijn 2019;
Hermann et al. 2020).

Spearhead no. 1

Spearhead no. 1 has a narrow willow-shaped blade and a somewhat flat midrib. The
overall blade construction of this weapon resembles a long dagger. Considering its total
length, it is most similar to other long spearheads found nearby: Sopron-Varhely and Ran-
nersdorf (fig. 12).

Due to its comprehensive post-casting treatment, any casting-related traces were hardly
observed on this spearhead (fig. 3). It was probably made in a two-piece mould with two
negatives, one casting core and one fixing rod, as most spearheads from this period were
(Bader et al. 2012). Such spearhead-casting moulds are known even from the Velem-Szent
Vid site (Miske 1907, pl. 15: 1; Ilon 2018, 119-120, fig. 3: 3). The entire surface of the
spearhead was ground carefully. Characteristic traces of this process are the vertical stri-
ations observed on the blade, midrib, and socket (fig. 9: 1, 5). Analogies of this trace are
known from other Transdanubian assemblages. The wide outline grooves (fullers) of the
blade, which follow the silhouette of the cutting edge, were probably applied after cast-
ing. The exact technique cannot be identified by macroscopic observations, but it can be
assumed that these decoration elements were executed with a special anvil and hammer.
They may also have served to widen the as-cast blade. The cutting edge was hardened by
hammering (fig. 9: 1-2) related to cold hammering and/or annealing. Based on the slant
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Fig. 9. Observations on spearhead no. 1: 1 —hammered edge and grinding marks, 2 —hammered edge and
sharpening traces, 3 — dent of unknown date, 4 and 5 — worn decorations (micrographs: J. G. Tarbay).
Obr. 9. Pozorovani na hrotu kopi €. 1: 1 — okraj s idery kladiva a stopy obrou3eni, 2 — okraj s Gdery kladiva

a stopy ostfeni, 3 —zadsek neznamého stafi, 4 a 5 — opotfebované dekorativni prvky (mikroskopové snimky:
J. G. Tarbay).

striations on the cutting edge, the spearhead was sharpened (fig. 9: 2). On the lower mid-
rib and the entire socket, fine chased patterns are visible. These were most likely made by
single-edged chasing awls. It should be noted that several examples of this tool are known
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from the Velem-Szent Vid site (Miske 1907, pl. 29: 48—63). The complex decorative pat-
terns on the spearhead are well-planned and well-executed (fig. 5; fig. 9: 4-5). Unfortunate-
ly, the spearhead’s cutting edge and tip are heavily fragmented due to the preservation
conditions and likely taphonomic fractures. Only dents of uncertain origin can be identi-
fied on this part (fig. 9: 3). Along the decorated part, characteristic use-wear traces were
observed.

As a result of heavy abrasion, some parts of the chased patterns were worn away (fig. 9:
4-5). This can be considered a characteristic use-wear trace related to objects with a long
use-life. In terms of use, this is a particularly important observation, as it suggests that the
metal spearhead may have been inserted into a short shaft and the socket and midrib gripped
like swords (Kristiansen 2002, 330, fig. 7; Tarbay 2016, figs. 3—4, 8-10).

Spearhead no. 2

Although spearhead no. 2 is much smaller than no. 1, it is still considered relatively large
when compared to most Late Bronze Age finds. Its large and leaf-shaped blade is suitable
for carrying out cutting actions and causing deep wounds during thrusting and slashing.
Among its closest parallels, it is most similar in length to the Serbian Sremski Karlovci,
Polish Szczecin-Podjuchy, and Moldovan Dancu III spearheads (fig. 12).

Ground casting seams are still observable along the narrow sides of the socket, which
evidences that this spearhead was made using similar techniques to no. 1. Along the cutting
edges, hammering traces related to cold hammering and/or annealing are visible (fig. 10: 4).
Distinctive hammering traces can also be observed on the midrib near the spearhead’s tip.
Also, fine vertical striations caused by grinding are present on the entire surface of the weap-
on. The blades of the spearhead are asymmetrical, which could be caused by a mismatching
casting defect or the repair of one blade part after substantial damage. The socket’s rim is
well polished, with some pores caused by shrinkage porosity visible along its edges. The
cutting edge is sharpened (fig. 10: 2). Like in the case of no. 1, this part is fractured as well.
Dents of uncertain origin (fig. 10: 1), U- and V-notches (fig. 10: 1, 3) can be observed
along this part. The spearhead’s tip is slightly rounded. A horizontal crack is also visible
on the midrib near the tip. This may be related to usage as a result of stress caused by the
impact of another weapon. Another scenario is that the spearhead had stuck into a hard
material (e.g. shield) and slightly cracked after removal (see Hermann et al. 2020, 56).
Potential traces of use densify in the tip area.

Inside the socket, remains of the wooden shaft’s tip are preserved (fig. 11: 1). In addition,
ararely preserved part of two wooden pegs is visible along the narrow sides of the socket
(fig. 11: 2-3). Under a microscope camera, the pegs had the same growth ring structure
as the wooden shafts of spearheads from Kikinda (Serbia) and a spearhead from another
Velem-Szent Vid hoard. We can assume that the small pegs were carved out of a larger log
using an analogous manufacturing technique (see further references in Tarbay et al. 2021).

Summary of results

Based on the metalwork production and use-wear analysis, the following conclusions
can be drawn for the two studied spearheads from Velem-Szent Vid. All production-relat-
ed traces on both spearheads, such as casting traces, post-casting treatment, and execution
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Fig. 10. Observations on spearhead no. 2: 1 — U-shaped notches and dents along the cutting edge, 2 —
sharpening traces and dents, 3 — V-notch along the cutting edge, 4 — dents, hammering, and sharpening
traces along the cutting edge (micrographs: |. G. Tarbay).

Obr. 10. Pozorovani na hrotu kopi €. 2: 1 — vroubky ve tvaru U a zdseky podél ostfi, 2 — stopy ostfeni a zése-
ky, 3 —vroubky ve tvaru V podél ostfi, 4 — zaseky, stopy kladiva a ostfeni podél ost¥i (mikroskopové snimky:
J. G. Tarbay).

of chased patterns, support the hypothesis that they were made by professional craftsmen.
Both objects can be classified as finished products deposited in intact condition. Both have
been used, no. 1 perhaps for a longer period according to abrasion traces.
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Two spears

The spearheads were deposited at the Velem-Szent Vid hillfort, which is a multi-hoard site
where numerous different types of hoards have been found during the last two centuries.
This deposition pattern includes mega-hoards containing hundreds of objects (Velem-Szent
Vid 1A-B), a golden assemblage (‘ornate’ hoard), and small hoards consisting of a few arte-
facts (Miske 1907; Fekete 2008; Ilon 2015). The spearhead assemblage represents another
category of hoards that are comprised exclusively of weapons.

Based on the excavation journal of the Hungarian-French research team, we assume
that the two spearheads may have been inserted into the floor of a house. Its geographically
closest analogy is the small ornament set hoard from the same site (Velem-Szent Vid 4),
which was excavated inside a house (Bdndi — Fekete 1978). Results of new excavations
in Hungary revealed numerous cases when hoards were deposited inside or in association
with settled areas and even built structures such as houses (Miiller 2006, fig. 4; V. Szabé
2019, 118-128). The deposition of these finds does not necessarily imply a profane line
of thought. Their presence may have been associated with the erection of a new house
(Trebsche 2008, 73) or they may have been placed inside after the house was intentionally
destructed or deserted. They could also be put on display as trophies of prized possessions,
or they may have been accumulated together with other metal objects as a stock for recy-
cling or recovering for special purposes (Fekete 2009; Szabo 2019, 126—128). Buildings
are also representations of people, families, small communities, and relationships. Even
long after their abandonment, they can remain important places of memory. The deposition
of objects in such a building or ruins may have been an element of ritual activities connect-
ed to the life cycles of local inhabitants and communities. These places which symbolize
home, stability, and family could also be particularly important sites of remembrance.

The arrangement of the two spearheads is an important aspect that should be discussed
from different perspectives. Although this hoard was not recovered again, its deposition
may not have been intended to be permanent (Geifilinger 1984; 2002). If these weapons
were not left accidentally in a collapsed house, then the two weapons were in a visible place
inside the house or in the vicinity of houses, always at hand. The metal parts of both spear-
heads remained intact and with a little maintenance work on their cutting edges, they could
be completely functional. The two weapons may have been deposited in a hafted state as
one of them still had the remains of the wooden shaft with pegs. Depositing the weapons
consisted of two actions, two thrusts with great force, driving them into the ground or house
floor next to each other, supposedly in a more or less vertical position. This is not an ordi-
nary practice, nor is it the proper way of handling and storing professionally made weapons.

Bladed weapons are usually kept in various kinds of covering or sheaths that protect
the sharpened cutting edge from unintentional damage. Fine examples are the swords,
which were kept in wooden sheaths with metal fittings (see Mdrtz 2012). Late Bronze Age
examples are also known for keeping metalwork in wooden boxes (e.g., Migennes ‘Le Petit
Moulin’; Kopaniewo; Kusnierz 1998, 61; Roscio et al. 2011, figs. 3—4, fig. 10). One can
assume that the blades of the spearheads were protected by fur, textile, or leather covers;
they could be also kept in boxes or buckets with their metal tips facing upwards. Different
kinds of ‘sauroters’ (spear shoes) at the lower end of the spearheads’ shaft can also help to
simply lean them against the house wall (Bader 2009, 140-141). A combination of a sty-
listically similar spearhead to no. 1 with sauroters is known from the Miinchen-Widen-
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Fig. 11. Observations on spearhead no. 2: 1 —an image of the broken wooden shaft inside the spearhead’s
socket, 2 and 3 — images of wooden pegs along the narrow side of the spearhead’s socket (micrographs:
J. G. Tarbay).

Obr. 11. Pozorovéni na hrotu kopi ¢. 2: 1 — snimek zlomeného dfevéného ratisté uvnitf tuleje kopi, 2 a 3 —
snimky dfevénych ¢epl zachovanych pfi uzsi strané tuleje (mikroskopové snimky |. G. Tarbay).

mayerstrae hoard (Miiller-Karpe 1961, pl. 47A: 1-4, 8, 11). An excavation at the site of
Tarsdorf is also important to mention. Here, two urns and one cremation grave were dis-
covered. In their close vicinity, Austrian archaeologists found a cluster of intentionally
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Fig. 12. Comparison of the length (mm) of the spearheads’ intact parallels (data obtained from Vinski-Gas-
parini 1973; Bianco Peroni 1974; Avila 1983; zu Erbach 1985; ﬁihovsky 1996; Mozsolics 2000; Tarot 2000; Derga-
Cev 2002; Crdciunescu 2005; Salas 2005; Kytlicovd 2007; Gedl 2008; Bruno 2012; Vasic 2015; Reiter - Linke 2016;
Tarbay 2022).

Obr. 12. Porovnéni délek (mm) celkové zachovanych analogickych nélez( hrott kopi.

deposited weapons in a gravel-filled ditch (‘Schotterband’) that have a direct or indirect
connection with these burials. Two of them were a spearhead and a spear shoe next to each
other in a vertical position. This is not normal storage either; the spearhead and its shoe are
intentionally separated but inserted into the ground as a set (Schumann 2017, 147148,
figs. 3-4).

Weapon arrangement and its significance for ritual practices within the European con-
text were discussed by Soroceanu (2011b). According to his classification, the spearhead
hoard from Velem-Szent Vid can be best compared to sword hoards consisting of a paired
sword deposited in a ‘vertical or oblique position, with the point down’ (Vachta 2008, 48-58,
fig. 36; Soroceanu 2011b). A fine example of this phenomenon is the sword hoard from
Oroshaza-Gyopdrosfiirds, where two swords were found at Gyopérosi-t6 (Lake Gyopéaros)
being inserted into the ground with their points down as well (Tarbay 2016). In compar-
ison to several examples of horizontally deposited spearheads (Salas 2005, figs. 102—-103,
fig. 105; V. Szabo 2019, figs. 45-46; Tarbay 2022, fig. 1: 14), there are few examples
of vertically deposited ones from hoard and burial contexts (Soroceanu 1995, 40; 2011b,
fig. 6). Recent example comes from the hoard of Ecseg-Bogdany-d{lé (Hoard II) which
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was allegedly deposited in a pit. A long spearhead was embedded vertically in the top of
the hoard. In this case, the wooden shaft was also preserved. The deposition of the weapon
may relate to the final act of hoarding, a symbolic marking of the hoard’s place. Like the
two spearheads from Velem, the socket rim of the Ecseg spearhead was also close to the
present surface (V. Szabo 2019, 59, fig. 41).

The spearhead hoard from Velem-Szent Vid can also be classified as a ‘dual hoard’.
According to Soroceanu (201 1a), there are different manifestations of this phenomenon:
1) deposition of hoards in close proximity to each other (from a few centimetres to 3 km
apart) or in conjunction with each other; 2) depositions of two parts of a single object;
3) the typological duality of a hoard, 4) bimetallism, 5) theriomorphic and anthropomor-
phic representations. He proposed that duality in hoards is a highly symbolic system re-
flecting complementary and contrasting points, which can be ritually interpreted. These
phenomena are traces of ritual acts and plausible expressions of symbolic thinking during
the hoarding act.

As mentioned, the hoarding of two spearheads like in the case of Velem-Szent Vid is
rare. However, the selection of two is recorded in different types of hoards between the
Br C2/D and Ha B3 periods in areas related to the Carpathian Basin, like the territories of
the Czech Republic, Slovakia, Austria, Hungary, Serbia, northern Croatia, Slovenia, Bosnia
and Herzegovina, Transcarpathia (West Ukraine), and Romania (see with references in
Tarbay 2023). These are hoards containing various objects, such as raw materials, orna-
ments, tools, and other types of weapons. No special selection pattern characterizes them.
A similar selection of long spearheads can be observed in the Velem-Szent Vid Hoard 2
(Ha B2), in which an undecorated spearhead with a flame-shaped blade and a long spear-
head with outline grooves were present (Mozsolics 2000, 89-90; online supplementary
material 2). These are two similarly shaped spearheads of different sizes which were likely
to be deposited intact and their damage occurred later during recovery, in the museum’s
collection, and during invasive sampling (Szabo 1999, 333, Fig. 6.1). Differences between
the original and current condition of the objects are clear when we compare the 1907 photo
plates of Miske (1907, pl. 28: 1-2) with the 2021 photography of the objects. Along their
cutting edges, modern traces of blade-on-blade combat damages are observable (see fig. 13).
The production-technological characteristics of the finds are analogous to the new hoard.
The difference between the two is that these were selected for a hoard containing addi-
tional finds that appear in Ha B1/B2 hoards (Mozsolics 2000, 89-90).

Traces of use on the deposited objects indicate the events connected to the finds and
the lives of their users. As examples, two smaller ‘assemblages’ of Tatabanya-Banhida 1
and Eger can be mentioned (online supplementary material 2). In contrast to the spear-
heads from Velem-Szent Vid, they contained two spearheads of the same shape and size.
In both cases, these objects likely came from the same foundry, but only the spearheads of
Tatabidnya-Banhida 1 were probably used after manufacture and had well-maintained sharp
blades. They were selected for deposition in a meaningful combination of hunting-feasting
equipment, with a knife, and a flesh hook (Tarbay 2020, fig. 10: 1-2). Their owner could
be of important social role: a successful hunter, a warrior who had the right to distribute
prestigious meat during feasts. The spearheads from Eger were never used as they com-
pletely lack any kind of post-casting treatment except for the removal of the casting jets.
They interacted only with their maker, the bronzesmith, who probably made them as votive
artefacts to be a substitute for real weapons or selected them for hoarding from his or her
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Fig. 13. Spearheads from the second hoard from Velem-Szent Vid: 1 and 2 — photos of the spearheads made
in 1907 (Miske 1907, Pl. 28.1-2) and 2021 (photo: J. G. Tarbay), previous invasive sampling in red, dam-
age occurred in the collection in blue, A—modern edge fragmentation, B — prehistoric sharpening traces,
C—modern tip damage, D and E—modern combat damages (online supplementary material 2: 1.2, Savaria
Museum, micrographs: J. G. Tarbay).

Obr. 13. Hroty kopi z druhého depotu z Velem-Szent Vid: 1 a 2 — fotografie hrot( kopi pofizené v roce 1907
(Miske 1907, Pl. 28.1-2) a 2021 (foto: ). G. Tarbay), Cervené dfivé;jsi invazivni vzorkovani, modfe poskoze-
ni vznikla ve sbirce, A — recentni roztfisténi ost¥i, B — pravéké stopy ostfeni, C — recentni poskozeni 3pice,
D a E —recentni bojova poskozeni (online pFiloha 2: 1.2, Savaria Museum, mikroskopové snimky J. G. Tarabay).
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5cm

Fig. 14. Spearheads from the Eger ‘hoard’ (online supplementary material 2: 1.3, Hungarian National Museum,
photo: J. G. Tarbay).
Obr. 14. Hroty kopi z ,depotu” z Eger (online pfiloha 2: 1.3, Madarské narodni muzeum, foto: J. G. Tarbay).

stock of products that waited for further manufacturing (fig. 14; Kemenczei 1996, 232,
pl. 5: 9-11).

Use-wear analysis of the objects from the Velem-Szent Vid hoard suggests that both
spearheads were combat weapons. Thus, their owners were real warriors engaged in com-
bat, perhaps even for a longer period, as the intense abrasion on the no. 1 spearhead sug-
gests. This is also an exceptionally well-made object with distinct decoration that is related
to the Alpine style. As such, it probably features a specific biography with accumulated
additional meaning during its long use-life and its owner derived great prestige from its
possession (Pearce 2013). Despite its relatively common form, the second spearhead is
no less important. It preserved the wooden shaft and wooden pegs, the latter of which is
unparalleled in the Hungarian Late Bronze Age weapon find material. The last combat
damage of this weapon was not repaired before deposition. Blade-on-blade contact-related
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damages support the idea that it was used with analogous movements to swords and hal-
berds. Other Hungarian, Western, and Northern European spearheads also attest to this
fighting style (Schauer 1979, 69-75; Anderson 2011, 604—-606; Horn 2014; Tarbay 2021,
109-110). The intensive abrasion traces that are analogous to the gripping wear marks on
metal-hilted sword handles suggest that the first spearhead may have been used in the same
manner. As use-wear traces were not removed from the second spearhead, one can as-
sume that some sort of armed conflict (e.g., a duel, a battle) took place prior to deposition.
These violent acts may have played a role in the hoarding of the finds. The positioning of
the spearheads implies a close relationship between the owners of the two weapons, which
can be explained in numerous ways.

In our opinion, the two weapons may have belonged to two different persons. This
assumption rests on the typological differences of the objects and the selection pattern of
spearheads for local burials with weapons. In Transdanubia, two spearheads together were
rarely selected for Tumulus culture and Urnfield culture burials (Kdszegi 1988). Other re-
lated Urnfield territories display the same pattern, where combinations with swords seem
to be much more common (see Clausing 2005; Knopke 2009). An exception is the Br D /
Ha A1 burial no. 12 from Csabrendek which allegedly contained one dagger, two swords,
and two spearheads. However, this assemblage was excavated at the end of the 19" century,
therefore observations concerning the context may not be reliable (Dorner 1884, 231-232,
PI. E: 1-5). Since both spearhead types from Velem are present in the Alps and the western
Carpathian Basin, it is unlikely that we are dealing with the sacrificed weapons of defeated
fighters from distant regions (fig. /4). However, local conflict is always a possibility at the
level of social organization observed in the Transdanubian Urnfield culture (Kdszegi 1988).

The spearhead deposit from Velem-Szent Vid may have been a possession of one or
two generations of real combatants that was put on display inside the house or in a settled
area. They can also be a reversible hoard — a set that was ready for use at any time but was
eventually abandoned at one point. One can also interpret it as a trophy set, a reminder of
successful combat, which consists of the weapons of one or two defeated enemies, also
put in a visible place.

Conclusions

In the study, an unpublished spearhead hoard from the Velem-Szent Vid (Vas County,
Hungary) hillfort was introduced. The typo-chronological evaluation of the finds revealed
that spearhead no. 1 belongs to a group of spearheads known from the territories of present-
day Hungary, Austria, Switzerland, Italy, Serbia, Slovenia, Croatia, and Greece. Stylistic
parallels of its chased patterns reaching the area of Switzerland date back to the Ha B1
period. The relative chronological position of these finds can be between the Br D and
Ha B1 periods. Spearhead no. 2 is a widespread form that has analogies from Hungary,
Austria, Italy, Moravia, Slovakia, Poland, Serbia, Slovenia, Croatia, Moldova, and Ro-
mania. These spearheads with leaf-shaped blades were produced between the Br D2 and
Ha B3 periods in the area of eastern Central Europe. Therefore, we assume that the spear-
heads from Velem-Szent Vid were manufactured in the Ha A-B1 periods, and probably
deposited during the latter (Ha B1) since most hoards recovered from the site are dated to
this period or later.
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Our use-wear analysis of the finds led us to conclude that both were finished products
based on characteristic production-technological traces like sharpening, the hammering
of the cutting edges, removal of casting seams, and fine grinding. Inside the no. 2 spearhead,
even a bit of the wooden shaft and the two wooden pegs were preserved. Spearhead no. 1
showed traces of intensive abrasion, which is analogous to the abrasion of metal-hilted
swords’ handles caused by gripping for a long period. The spearhead no. 2. also bore char-
acteristic traces of use in the form of small edge damages caused by blade-on-blade con-
tact. In our opinion, both damages can be related to slashing movements. As a result, these
spearheads could have been used similarly to short swords or halberds, as seen in other
Hungarian and western Central European finds.

The spearhead hoard from Velem-Szent Vid belongs to the category of dual hoards,
as it consists of two weapons inserted into the ground during the final depositional act.
The best analogy of this practice is offered by double sword hoards in the Carpathian Basin.
Use-wear data suggest that the owners of these weapons were real combatants, and violent
acts like war campaigns or duels may have preceded their deposition. Based on the cur-
rently available data, the assemblage can be interpreted in various ways. The spearheads,
probably in a hafted state, could be put on display inside the house or in a settled area.
They can form a reversible hoard, a set that was ready for use at any time but was finally
abandoned at a single point. One can also interpret it as a trophy set of weapons from de-
feated enemies, a reminder of a glorious battle.

The author is indebted to Zoltdn Czajlik for generously allowing the publication of the spearhead hoard
found during the ELTE University excavations, and for providing insightful information on the assemblage’s
context. I would also like thank to Sylvie Boulud-Gazo and Gabor Ilon for calling my attention to this find.
I am also grateful to Laszlé Kolonits and Addm Készegi for their help during my research in the Savaria
Museum in Szombathely. My special thanks go to Bence Sods for calling my attention to the Tarsdorf site.

The analysis of the weapon hoard from Velem-Szent-Vid was carried out in the framework of Project No.
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Did they leave or not?

A critical perspective on the beginnings
of the La Tene period in Bohemia

Odesli nebo ne? Kriticky pohled na pocatky doby laténské v Cechach

Dagmar Dreslerovd - Natalie Venclova - Peter Demjan -
René Kysely - Vaclav Matousek

One of the key unresolved questions regarding the archaeology of La Tene Europe concerns the continu-
ity of settlement around 400 BC. Archaeological evidence of settlement in the countries north of the Alps,
including the Czech Republic, declines during this period — a decline which for decades has generally
been attributed to population migration. Demographic growth, climate deterioration, land depletion, dis-
ease, and social crisis have all been put forward as reasons for this migration. Our contribution critical-
ly reflects on all these alternatives and asks whether there was indeed any significant migration out of
Bohemia. We suggest that a reduction in archaeological visibility — the possibility of detecting archaeo-
logical traces of human activity — is behind most of the decrease in the number of recorded settlement sites
during the transition from LT A to LT B. Some form of social ‘revolution’ is considered the main cause
of the changes recorded in this period.

Hallstatt—La Téne transition — archaeological visibility — migration — climate change — social revolution —
settlement — Bohemia — EDE interpolation

Jedna z nevyreSenych klicovych otdzek archeologie laténské Evropy se tykd kontinuity osidleni kolem roku
400 pr. Kr. Archeologickd evidence osidlent severné Alp vcetné tizemi Ceské republiky v tomto obdobi
sldbne a tento pokles se jiZ dlouho pripisuje migraci obyvatelstva. Za diivody této migrace se povaZuje
demograficky ndriist, zhorSeni klimatu, vycerpani piidy, nemoci a socidlni krize. Nas ¢ldnek kriticky hod-
noti vSechny tyto alternativy a tdze se, jestli skutecné doslo k viznamnému vystéhovani z Cech. Zastdvdame
ndzor, Ze pokles poctu evidovanych sidlist kolem prelomu LT A a LT B lze 7 velké cdsti vysvétlit jejich
sniZenou archeologickou viditelnosti, resp. moZnosti Zjistit stopy tehdejsi lidské aktivity. Za hlavni pricinu
zmén v tomto obdobi povaZujeme néjakou formu socidlni ,,revoluce .

doba halStatska — doba laténska — archeologicka viditelnost — migrace — klimatickd zména — socialni
revoluce — osidleni — Cechy — EDE interpolace

Introduction: Historical and archaeological background

Settlement continuity from the late Hallstatt to the early La Téne period (HaD2/3to LT A)
and the beginnings of the later La Téne period (LT B) is still an unresolved question with
respect to Iron Age archaeology in Bohemia and indeed the whole of La Téne Europe.
Researchers agree on the existence of a profound cultural change in transalpine Europe
around 400 BC according to European chronology (Venclovd ed. 2013b,23-24). In LT B,
this change can be seen in the (apparent?) discontinuity in various areas of human activity,
such as a transition from centralised to decentralised settlement (the end of the hillforts),
changes in burial rites (the beginnings of flat inhumation graves), a reorganisation of pro-
duction and trade (new technologies, the development of specialised and serial production

https://doi.org/10.35686/AR.2022.24
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and of industrial zones and distribution centres), and a standardisation of artefactual pro-
ducts and changes in ornamental styles (for example, plainer, less decorated pottery). Not
all of these changes commenced at the beginning of LT B: some set in earlier; others
started only from LT B2 onwards, if not later. Slabina’s (at the time) ground-breaking sug-
gestion of a regression in development could then apply only to the earliest phase of LT B
(Slabina 1992).

It is only the period between LT A and LT B for which a partial depopulation of trans-
alpine Europe (or a migration southwards) has been considered, as reflected in the record
of Livy (Livius V, 34-35), who states that because of overpopulation, Ambigates, king of
the Bituriges, settled in central France, sent a group of people under the leadership of his
nephews to the Hercynian Forest (Segovesus) and to Italy (Belovesus). Polybios (11, 17.7;
2 century BC) describes the invasion of the Boii and other Celtic tribes into northern
Italy. This report allows for various interpretations, including the geographical and chrono-
logical setting of the events (Tomaschitz 2002; Kysela 2019, 21). The starting point of the
migrants might not have been France only, but also elsewhere in ‘Celtic’ Europe north of
the Alps (Tomaschitz 2002, 49-50). It can be deduced from the historical records that these
migrations took place at the beginning of the 4" century BC; an important moment was
the conquest of Rome by the Celts in 386 BC, the only historical date connected with the
Celtic settlement of Italy (Bouzek 2015; Kruta 2015, 106-108: ‘great transalpine inva-
sion’). Archaeological evidence is interpreted as suggesting the abandonment of various
sites in transalpine Europe, including some cases of planned departure (Bourges: Ferndn-
dez-Gotz 2017). It should be recalled, however, that Celtic-speaking groups from the north
had already been integrated into Etruscan society (Tomaschitz 2002, 48; Buchsenschutz —
Gruel — Lejars 2012, 313-314). In the 4" century BC, a gradual infiltration of ‘Celtic’
groups in northern Italy can perhaps be considered, based not only on the presence of typical
artefacts, such as weapons, but also on changes in the settlement pattern: one exogenous
phenomenon of this time was the obvious absence of urban centres, which had character-
ised Etruscan society before (Vitali 2004).

The so-called migration of the 4" century BC cannot be specified, and we can imagine
various forms of movement or transfer. According to Danielisovd et al. (2019, 80), it could
have been a mass migration overlaying or replacing the original population, the arrival of
elites who took control of local populations, or numerous smaller migrations accompany-
ing the spread of the cultural and social La Téne model; the authors tend to consider this
last alternative as the most acceptable. A similar view is held by Kysela (2020, 304-305),
who adds that attractive ideologies travelled alongside the people. The causes of the mi-
grations at that time are frequently discussed with respect to the interpretations of ancient
authors, according to whom demographic growth, natural catastrophes, soil depletion, and
disease were the prime movers (Steinacher 2015).

For the period between LT A and LT B, the rather vaguely described social changes
(‘changed social situation’: Neustupny — Neustupny 1960, 186; ‘democratic revolution’:
Bouzek 2015) are nonetheless described as significant phenomena for the changes at that
time. In 1984, Slabina supposed ‘unbearable’ conditions for the lower social strata and
the ‘pressure of social forces’ (published later: Slabina 1992) as the probable cause of
the changes at the beginning of LT B. Another explanation was seen in a sudden climatic
change, or a decline in solar activity (which peaked around 400 BC; Maise 1998) and all
its associated consequences.
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In general, demographic growth and a subsequent decline are considered, which could
have been caused by some kind of social or climatic crisis (or both) around 400 BC. It is
not, however, entirely clear whether the number of inhabitants did indeed decrease, and
if so by what extent. Using Bohemia as our example, we attempted to critically review the
following alternatives regarding the supposed change in population density: in the period
between LT A and LT B, the density did not change significantly but is less archaeological-
ly visible for various reasons; in the period between LT A and LT B, the settlement den-
sity did change (there was a decrease in population) for various reasons. The two alterna-
tives are discussed in the second part of this paper.

The beginnings of LT B in Bohemia and the question of the visibility
of settlements in the archaeological record

Chronological support for the study of the beginnings of LT B in the 4" century BC is
mainly provided by finds from graves. Burial rites changed around this time, with flat
inhumation graves replacing the hitherto ubiquitous burial mounds (Chytrdcek ed. 2021,
271). The change to flat inhumation cemeteries took place as the ruling elite imposed new
models of social structure, ideology and material culture on the local population (Chytrd-
Cek et al. 2021, 597).

It has even been suggested that the group that transformed into the new social elite, as
expressed in flat inhumation graves from the LT B1 stage, is represented by LT A graves
with swords (Chytrdcek — Sankot 2019, 104). According to archaeological classification,
flat cemeteries began in LT Bla, that is, in the first quarter of the 4" century BC. Until
now, this horizon has been recognised in a few cases in some regions only (Holodridk —
Waldhauser 1984; Waldhauser et al. 1993, 406, Abb. 191; Sankot 2017, 360; for Moravia
Goldriovd — Hlava 2020). These earliest graves can be clearly identified by certain types
of personal jewellery, specifically, brooches and bracelets.

Nevertheless, inhumation burials in flat graves in fact appeared as early as LT A (Venc-
lovd ed. 2013a, 147 and 154; Chytrdcek — Sankot 2019, 106). Some LT A and LT Bla
cemeteries obviously coexisted for a short time, as witnessed by typical items found among
the grave goods (Holodridk — Waldhauser 1984, 40, 42, obr. 6; Sankot 2013, 90). Diffi-
culties in distinguishing the late LT A and early LT B finds were suggested in the case of
western Bohemia by Saldovd (1971, 130) and were indicated by grave finds from central
and north-western Bohemia (Dneboh-Hrada sunken hut 273, mass burial: Waldhauser et al.
1993,11, 311, Tab. 41/3; Libochovany grave No. 78/1903: Budinsky — Waldhauser 2004,
147). While the number of identified LT B1la graves is low, the number grows significantly
during LT B1b—c. Also in Lower Austria, Trebsche et al. (2020, 471) observed only a few
changes in the 4" century BC and pointed out that some of the cemeteries existed contin-
uously from LT A to LT B, when the number of graves gradually grew. In addition, some
types of burial can be detected only with difficulty. For example, in the Eneolithic burial
mound at DusSniky in Litoméfice district (unpublished excavation by P. KriStuf and J. Turek
from 2021), the mantle contained an inhumation grave without grave goods. Radiocarbon
dating pointed to 516-396 BC (CRL 22_0139r, 2379+20, 95.4 % probability, IntCal20).

The only type of settlement in LT B1 was the unfortified flatland settlement. In Bohe-
mia, a smaller number of settlements has been recorded than in earlier times, but there is
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no complete discontinuity from LT A. Until 1993, a spatial continuity of the settlements
on the middle course of the Bilina river in north-western Bohemia was recorded in 50 %
of the cases, 30 % were deserted, and 20 % were founded anew (Waldhauser et al. 1993,
405). A temporal continuity between LT A and LT B1 is proven, although weakly, in only
four settlements in north-western Bohemia (in three cases a small gap has been admitted:
Salac¢ — Kubdlek 2015, 75-79, obr. 41), sporadically in western Bohemia (Chytracek —
Metlicka 2004, 29, 124, Tabelle 1, Graph 2, 7-9, Karte 6, 7), and similarly in central Bohe-
mia (Rl’éany district: Dreslerova 1998, 126—127, pl. 21; Venclovd et al. 2008, 177; Lod¢-
nice region: Venclovd 2001, 205). A similar situation was observed in Moravia (Goldriovd
2018, 202). Unfortunately, these results are not up to date, and new and detailed regional
research is much needed.

A well-known problem of La Téne archaeology is the difficulty of identifying LT B1
and perhaps also LT B2 settlements. There are only a few examples, such as the small
short-term LT Bla settlement at Bilina with a small contemporary graveyard (Waldhau-
ser — Holodridk 1984). The main chronological guideline (not only for this phase) in the
settlement finds is pottery. Reasons for the difficulty of identifying LT B1 pottery include
a scarcity of decoration on the vessels and a lack of variability in form. This phase (inclu-
ding LT B2) has been called the ‘horizon of undecorated pottery’ (Salac¢ 1989, 560-562,
obr. 9; Salac — Kubdlek 2015, 53, 75-76). It is likely that the existence of the LT B1 phase
has been detected in so few settlements because of the inconspicuousness of the pottery.

A good example is the settlement pit at Cimelice (unpublished excavation by J. Froh-
lich, AMCR: record C-9105376A)! with radiocarbon date from a carbonised caryopsis of
Triticum aestivum 408-364 BC (CRL 18_060, 2314+20, 95.4% probability, Intcal20, here
fig. 6) which contains some undistinctive and undecorated pieces of pottery (Pracheiiské
Museum in Pisek, inv. No. A14475-14480) generally datable to the La Téne period (LT B-D).
Such inconspicuous material usually escapes attention but represents key evidence re-
garding settlement in the region in LT A-B1.

Given the large number of graves in the following LT B1b—c stages, the number of
settlements must already have been considerable at that time. The problem is that typo-
logically nondescript pottery is only in rare cases accompanied by chronologically diag-
nostic objects. As an example, we present the hitherto unpublished assemblage find from
one of the very few settlement features that can safely be dated to LT B1, namely one of
the features at Lodénice near Beroun, west of Prague.

Between 1978 and 1984, a rescue excavation at Lodénice (tracts Horka or V hlubokém), carried out
during construction of the D5 motorway, uncovered seven LT C1-C2 features and one further feature —
feature 20/81 dated to LT B — which is the object of our interest. The settlement was situated at an altitude
of 265-270 m ASL on the right-hand side of the Krahulovsky brook, a tributary of the Lodénice/Kacdk
stream (WGS 84: 8449.9984372668026: 14.1657661373742). Feature 20/81 was located at the edge of
the excavated area, 2.5 m from the nearest La Téne feature (LT C) identified from previous investigations;
the other LT C1-C2 features were found to the east and north-east of this spot (fig. 1; Venclovd — Vencl —
Capek 1982; Matousek 1984; 1987; AMCR C-9115725A-K02).

Feature 20/81. The sunken hut was rectangular with two postholes in the centre of the shorter walls, with
the longer axis oriented SWW-NEE. It measured 388 x 234 cm and was 28 cm deep and filled with black

! AMCR: Archaeological map of the Czech Republic. https://amer.info.aiscr.cz
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Fig. 1. Lodénice, Beroun district. Excavated area of the settlement, and plan and section of feature 20/81.
Features: blue — La Tene period; hatched — Neolithic.

soil (fig. 1). The finds included pottery (figs. 2, 3), spindle whorls, a fragment of a bronze bracelet and an
iron object, iron slag, grinding stones, burnt clay from a clay ‘pan’ or a fired block from the fireplace
(fig. 4), daub, animal bones, and carbonised wood.
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Tab. 1. Lodénice, feature 20/81.

Pottery characteristics pcs ‘ % T
Technique Char.a.cter.lstlcs of pottery. [’ottery
classification after Venclovd 1998.
1 wheel-turned 26 7.0
3 hand-made 345 93.0
Fabric
1 fine 18 4.8
2 fine grained 38 10.2
4 sandy 0 0.5
5 coarse 274 73.8
7 very coarse 38 10.2
9 graphite 3 0.8
Surface treatment
1 polished 45 121
2 smooth 236 63.6
3 roughly smoothed 41 11.0
4 uneven n 3.0
6 ,marble” type 1 3.0
9 crumb-roughened 26 7.0
11 tooled 1 0.3
Decoration (% from all sherds)
11 row of impressions 1 0.3
12 row of dimples 1 0.3
18 relief band with dimples 7 1.9
Form (% from formally determined sherds)
100 storage jar 3 4.6
200 pot 40 61.5
700 bowl 22 33.8

Pottery. Some 374 fragments of La Téne pottery are described and quantified in the find report ref.
No. 4915/81 in the archives of the Institute of Archaeology, Prague. The classification corresponds to the
Descriptive system of La Téne pottery (Venclovd 1998, 82-92, 345-348).

Apart from three highly weathered LT C1-C2 sherds, which are considered intrusions from later fea-
tures in the settlement, the number of 371 ceramic fragments places the sunken hut among other somewhat
below-average huts when compared to the other La Téne settlements in central and north-western Bohemia
(Venclovd 2001, 48, tab. 7; Venclovd et al. 2008, 182, tab. 19; Venclovd — Danielisovd 2020, Salac¢ 1998,
48, tab. 2), which is not surprising as only the lowest part of the backfill was preserved. The density of
147.2 sherds/m? can nonetheless be considered above average; a representation of 14 % rim fragments is
about normal (Venclovd — Danielisovd 2020 with refs). Statistics relating to the properties of the pottery
are contained in the find report.

The assemblage consists of settlement pottery with a low share (7 %) of fine wheel-made tableware;
the hand-made vessels can be interpreted as kitchenware, while large pot-like vessels seem to have been
used for storage (tab. I; fig. 2, 3). The strong representation of coarse vessels with an uneven, smoothed
or marbled and crumb-roughened surface is characteristic. The vessel forms include pots with straight or
slightly profiled sides and bowls with slightly inverted or everted walls. With a few exceptions, the pottery
was undecorated. One case of a relief band with cuts, one fragment with a row of dimples, and one with
a row of cuts on the shoulders are the only properties linking this assemblage to the LT A or Ha D-LT A
stages in Bohemia (Tappert — Klementovd — Sankot 2020, fig. 6). A comparison with LT A pottery shows
that typical properties of this stage — such as wheel-made Braubach bowls and ribbed bowls, tureen and
bottle shapes, rounded rims, stamps inside and outside, or late Hallstatt elements (Venclovd ed. 2013a,
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Fig. 2. Lodénice. Feature 20/81. Pottery. Profiles: black — fine wheel-turned vessels; white — coarse hand-
made vessels.
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Fig. 3. Lodénice. Feature 20/81. Pottery.
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e Lodénice 20/81 | Rakovnik region | Stradonice 1929 Kosof
Category Pottery characteristics
LT B1 LT B2-C1/C2 LT C2-D1 LT D1
fine wheel-turned vessels 7.0 10.6 34.7 23.2
Technique fini
q wheel-finished and 93.0 89.3 65.3 76.8
hand-made coarse vessels
) 4 sandy 0.0 23 431 68.0
Fabric
7 very coarse 10.2 3.8 0.5 0.0
6 ‘marble’ type 3.0 3.1 0.04 0.0
Surface 7 grated 0.0 0.8 24.7 41.8
treatment | 8 grainy 0.0 0.5 2.5 1.4
9 crumb-roughened 7.0 2.7 0.1 0.0
. 201-203 black coating 0.0 0.5 4.2 9.2
Decoration
5 fine combing 0.0 0.05 1.2 1.0
232 shouldered pot with 0.0 13 137 20.7
Vessel form | strongly curved neck
716 rounded bipartite bowl 0.0 0.0 3.5 15.6

Tab. 2. Comparison of the Lodénice pottery with younger assemblages. Given as % of the total number of
sherds; vessel forms: % of the formally determined sherds. After Venclovd et al. 2008; Venclovd - Valentovd
2012; Venclovd - Danielisovd 2020.

122-125; cf. for Moravia Goldriovd 2018, 192—199) — are entirely absent from the Lodénice assemblage.
Except for the three sherds mentioned above, which we consider a later La Téne intrusion, later properties
of the LT C-D stages are missing in the fabric, vessel forms, surface treatment and decoration.

The forms or (mostly missing) decoration of the pottery from Lodénice are similar to LT Bla assem-
blages, that is, the so-called pre-Duchcov horizon (Bilina: Waldhauser — Holodridk 1984; Holodridk — Wald-
hauser 1984; Luzice feature 7: Salac — SmrZ 1989), but also to LT B1b—c assemblages (Luzice feature 6:
Salac — SmrZ 1989, 559; perhaps also Brezno by Chomutov features 9 and 10: Sala¢ — Neruda — Kubdlek
2006). Currently, stages LT Bla and B1b—c cannot be distinguished in the settlement pottery.

Unfortunately, the pottery of the following LT B2 stage also fails to provide chronologically diagnos-
tic properties. According to Salac, stages LT B1 and B2 both belong to his horizon II with undecorated
(or ribbed) pottery, which could be divided into sub-horizons IIa (LT B1) and IIb (LT B2), but the differ-
ences between them are negligible, which also holds for the result gained by seriation (Salac — Smrz 1989,
560-563, obr. 9; Salac — Kubdlek 2015, 52-54, obr. 24, tab. ST 11, ST 12). Features 13, 17 and 18 from
Pocerady, Louny district, also seem to fit into LT B, but cannot be dated more precisely (Koutecky — Venc-
lovd 1979; see Salac¢ — SmrZ 1989, 562). If LT B1 and B2 stages differ at all, it is in the occurrence of ribs
on wheel-made LT B2 pottery.

There are multiple data for comparison with later La Téne stages. The LT B2-C1/C2, LT C2-D1 and
LT D1 assemblages studied using a similar approach from the nearby Rakovnik district (Msecké Zehrovi-
ce), Stradonice and Kosor were available for statistical comparison (tab. 2). The assemblage from feature
20/81 at Lodénice differs in the considerably lower representation of wheel-made ware, the lack of sandy
fabric and the absence of grated and grainy surfaces. Black coating and fine combing are also missing.
Among the vessel forms, there are no bowls with a strongly rounded bipartite profile. Properties characte-
ristic of the later period are present only rarely or are absent.

To sum up, the assemblage of pottery from Lodénice feature 20/81 undoubtedly belongs to stage LT B,
and most of the correspondences can be dated to LT B1 (a—c).

Bronze jewellery. The chronologically most sensitive artefact is a wavy bracelet of bronze wire (fig. 4: 1).
This piece of jewellery is typical of LT Blb—c across a vast area from Moravia to eastern France. The
dating is confirmed by a collection of 89 bracelets of this type in the Duchcov hoard (Kruta 1971, pls. 38: 6,
39: 1; Delnef 2003, 271) and numerous wavy bracelets in the graves. Delnef (2003, 282-289) dates this
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Fig. 4. Lodénice. Feature 20/81. Other finds. 1 bronze; 2-3 clay; 4-5 stone; 6 smithing slag; 7 bloomery
slag; 8-9 burnt clay from fireplace. Photo T. Chlup.

type 3 bracelet — that is, a variant with S-shaped loops, to which the bracelet from Lodénice belongs —
mainly to LT B1 with single items in LT B2a context. The same was stated at Bohemian cemeteries by
Waldhauser (Letky grave 13, Strance grave 12; Waldhauser 1987, Abb. 4, Taf. 12, 30) and by other finds
from Bohemia, such as the S-shaped bracelets from the middle Ohte region (LT B1b—c: Holodridk 1988, 93,
obr. 25, tab. 6), from Prague (LT B1b—c graves: Hlava 2017, 92) and from Holohlavy in eastern Bohemia
(grave 1/1871, LT Blc-B2a: Mangel 2009, 13, 39, tab. 15). Moravian examples include Bucovice grave 20
(Cizmar 1975, 422, obr. 3), Marefy grave 20 (CiZmdrovd 2013, 220-221, tab. 37: 10-18) and Celechovi-
ce (Hlava 2014, 550, obr. 8). Another comes from Mannersdorf in Austria (Ramsl 2011, 117, 205, 211).
Although LT B1b—c dating prevails, occurrences in the pre-Duchcov horizon of LT Bla, such as grave 13
at Letky (Waldhauser 1987) or grave 305 at Vlinéves (Limbursky et al. 2015, 219-220), have been recor-
ded.

Animal bones. The osteological collection from Lodénice (c. 1.2 kg) contains material with a high level
of pre-deposit fragmentation, resulting in a high number of 258 finds (primary data are provided in R. Ky-
sely’s report No. TP-2022-50023 in the archive of the Institute of Archaeology, Prague).

The material was quantified using two different methods, according to the number of bone finds or
their fragments (N), and to their mass. This allows for two different views of the taxonomic and anatomical
composition. From these two methods, the mass method is not as dependent on fragmentation and possi-
bly better reflects the contribution of meat in diet. The representation of animal species/categories and
anatomical elements (tab. 5) and the intensity of fragmentation (tab. 3) were determined and quantified.



large mamr'nal — | medium marpmal —| large miammal — | medium marpmal —| large mam{nal - mamma! - birds D)
domestic domestic wild undetermined undetermined |undetermined | domestic
complete/almost complete element 10 12 1 23
c. 3/4 of the element 2 2 1 1 6
c. 1/2 of the element 1 1 1 1
c. 1/4 of the element 7 2 4 1 14
fragment 6 3 12 12 7 47
small fragment 2 17 19 126 164
¥ (N) 21 28 6 36 32 134 1 258

Tab. 3. Lodénice, feature 20/81. Quantification of animal bone finds depending on fragmentation and animal size categories using the number of finds (N).

Taxon Element Side**| P2P4* |D1D3*| Bp | BFp | Dp* | SD D* Bd | BFd | Dd* | BT GB | GH | LmT |GLm*| SH* | B*
Equus caballus Talus d 43.4 53.2 1 49.5| 51
Equus caballus Phalanx proximalis 48.4 | 43.7 | 30.9 | 30.7 | 18
Bos taurus Talus d 34 49.8
Bos taurus Phalanx proximalis 31.5 34.5| 253|185 29.3 21.3 53.5
Ovis/Capra (cf. Capra) | Mandibula + dentes 30.8
Ovis/Capra Mandibula + dentes 203 1.8 | 74
Ovis/Capra Humerus 291 28.5

3303—AIXXT Apa1yzoa Yprsojoaydry

Tab. 4. Lodénice, feature 20/81. Osteometric data obtained from animal bones. Values given in mm. *D1D3 — alveolar length of the row of deciduous molars;
P2P4 — alveolar length of the row of premolars; Dp — max. proximal depth; D — min. depth of diaphysis; Dd — max. distal depth; GLm — max. length of medial/axial
half; SH — min. height of diastema; B — min. breadth of diastema; other dimensions according to von den Driesch 1976; **s — left (sinistra), d — right (dextra).
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pig undet. Sus indet. 3 1 1 1 6
domestic fowl? cf. Gallus gallus dom. 1 1
red deer Cervus elaphus 1 4 1 6
large mammal 3 1 11 1 26 32
medium mammal 2 8 1 1 19 31
undet. mammal 2 1 3 121 1 124 134
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domestic cattle Bos taurus 5.8 |44.4| 8.1 48.1(12.7| 2.9 50.7 | 47.7 48.2120.7 289.3
sheep/goat Ovis/Capra 30.8| 4.2 |21.3| 29 9.4 14.8 15.8 99.2
domestic pig Sus domesticus 1 |47 2.7 110 | 153 362 |18 4.1
horse Equus caballus 49.1 M1.7 90.8
pig undet. Sus indet. 8.8 9.3 0.5 1.5 20.1
domestic fowl? cf. Gallus gallus dom. 0.8 0.8
red deer Cervus elaphus 5.8 11.8 15.1 32.7
large mammal 30.8 57 |15 5.1 215.2| 271.8
medium mammal 7.6 19.1 3.8 2.7 | 404 733
undet. mammal 4.5 9.2 2.4 135(3.2 7.3 183.6 | 245.2
¥ (weight) 35.3/53.4/55.4/34.1/25.9/ 35| 3.2 |24.8| 15 | 0.8 |62.6/29.3|20.4|13.8|115.1|47.7| 0.5[79.1/62.4/3.6 | 2 | 6 |439.4|1164.8

Tab. 5. Lodénice, feature 20/81. Taxonomic and anatomical determination and quantification of animal bone finds using two quantification methods.
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Fig. 5. Lodénice. Feature 20/81. Right
ankle bone (talus) of a horse (Equus
caballus) of smaller size, view from
proximal aspect. Arrows indicate cuts.
Scale: 1 segment=1 cm.

Small fragments represent c. 64 % of the finds (fab. 3), with only the smaller complete elements (some
phalanges, tarsal bones and teeth) and no coherent skeleton parts observed. Five bones of cattle extremities
and one sheep/goat bone were gnawed (obviously by dog) and 28 small indeterminable fragments were
burnt. These taphonomic observations indicate that the assemblage represents neither fresh parts of the
bodies nor direct kitchen or butcher’s waste. Transverse cuts were made from the front to the horse’s talus.
They obviously represent portioning of the body in the area of the ankle bone (fig. 5), so hypothetically,
the consummation of horse meat can be assumed. Further intentional cuts were observed on the distal
humerus of sheep/goat and on the rib of a medium-sized mammal.

The quantification points to a strong dominance of domestic animals at Lodénice (cattle, pig, sheep
or goat). According to the osteometric data (tab. 4), the domestic animals show the usual sizes. Red deer —
the only reliably determined representative of wild (hunted) species — is attested by fragments of a tooth
and a metatarsus (tab. 5). These are elements without meat, but they prove hunting. Two bones from meat-
less parts of the extremities possibly belong to two fully adult horses of smaller size, somewhat smaller
than Przewalski’s horse. A single bird bone in the assemblage probably stems from domestic fowl.

The taxonomic composition of the assemblage, including a very low share of fowl and horse, corre-
sponds to the findings from other Bohemian La Téne sites from LT B and later, such as Radovesice (Peske
1993), Velké Hostéradky (Peske 1984a), Msecké Zehrovice (Beech 1998), Bilina (Peske 1984b) and Hulin,
and other Moravian sites (Cizmdr — Cizmdrova 2013). Like the material from Lod&nice, the slightly richer
assemblage from Bilina (N=383) can be dated to LT B1, also with an obvious dominance of the three main
categories of domestic ungulates (cattle, pig, sheep/goat), with a rare occurrence of fowl (and bird bones
in general), and, at the same time, the complete absence of horse. According to Peske, the slaughter age
of sheep from Bilina was 2—6 years; pigs were slaughtered before their second year. Most of the pig bones
from Lodénice also belong to young individuals and only occasionally to adults; the findings of cattle and
sheep/goat are not limited to a particular age category.

Comparisons with the preceding period can be made using several analysed assemblages of animal
bones from Ha D / LT A studied by Beech (1995; a total of seven Bohemian sites, with only Tuchomérice
and JenStejn offering a larger number of bones), and the finds from HorSovsky Tyn (Boenke — Pokorny —
Kysely 2006) and Vladar (Chytrdcek et al. 2012). We cannot draw extensive conclusions from the small
number of bones from Lodénice, but we can state that no essential differences between the assemblage
from Lodénice and the Ha D /LT A assemblages were observed. Even in this period, game was only com-
plementary, while domestic cattle, pig and sheep/goat were well represented, much less so horse and dog,
with exceptional (if any) occurrence of fowl.

Activities of the local community in Lodénice during LT B1 included agriculture and
animal husbandry. The grinding of grain is attested by the fragment of a rectangular grin-
ding stone (fig. 4: 4), whose regular shape recalls the handstone of a Greek-type quern.
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OxCal v4.4.4 Bronk Ramsey (2021); r:5; Atmospheric data from Reimer et al (2020)
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Fig. 6. Cimelice. Results of radiocarbon dating.

This cannot be proven, however, as the fragment does not include the spot where the feed
hole would be expected. Evidence of animal husbandry and hunting is present. Special-
ised production is represented by two sectors. Smithing, attested by fragments of smithing
slag (fig. 4: 6), is common at La Téne settlements. Three small fragments of bloomery slag
(fig. 4: 7) are not proof of iron production at the site as, together with the sponge iron, the
small amount of slag could have come to the blacksmith’s workshop from an iron smelting
site elsewhere. The same holds for the later LT C1-C2 settlement with features contain-
ing a larger number of pieces of bloomery slag (see excavation report ref. No. 4915/81 in
the archive of the Institute of Archaeology, Prague). There is proof of iron smelting in the
vicinity: the next attested bloomery was situated at a distance of 1 km southwest at Lodé&-
nice / Svaty Jan pod Skalou in the early La Téne and Roman periods (Venclovd 1982).
The conditions for iron production were favourable as Nucice iron ore occurs in the re-
gion.

Feature 20/81 is the earliest at the La Tene settlement at Lodénice; the others belong
to LT C1-C2. A closer dating of the feature is possible as the S-shaped bronze bracelet,
which already occurs in LT Bla, is characteristic of LT B1b—c and is occasionally found
at the beginning of LT B2. According to the detailed analysis of the pottery, the assem-
blage can be dated to the interval of the pre-Duchcov horizon LT Bla and the following
LT B1b—c stage, without excluding an overlap to the beginning of LT B2. Continuity of
the settlement at Lodénice from LT B1 to LT C2 is probable but cannot be proven (only
part of the settlement has been investigated).

A radiocarbon date from the bottom of the sunken hut 20/81 at Lodénice from oak
(Quercus) charcoal dates the feature to 361-172 BC (CRL 20_473, 2193+21, 95.4% pro-
bability, IntCal20).

It can be concluded that without the presence of the chronologically diagnostic metal
artefact, the find assemblage from the feature would possibly be classified as datable only
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OxCal v4.4.4 Bronk Ramsey (2021); r:5 Atmospheric data from Reimer et al (2020]
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Fig. 7. Sequence model with simulated dates expected from a radiocarbon lab for a sample of a particular
date. The beginning, end and span of the whole sequence is calculated. Modelled data are processed
using the function R_Simulate in Oxcal (https://c14.arch. ox.ac.uk).

generally into the La Téne period. The single radiocarbon date allows us to shorten the
interval to LT B1b - LT CI.

The possibility of identifying the LT A / LT B transition using radiocarbon data

Changes in the activity of atmospheric '“CO, mean the radiocarbon calibration curve
fluctuates and is non-linear; the resulting calibrated time intervals differ in duration from
decades to centuries. The observed period lies at the interface between the end of the so-cal-
led Hallstatt Plateau and the period of the steep part of the curve with the relatively rapid
increase in the activity of atmospheric “CO,.

During the Hallstatt Plateau, the dated samples fall into century-long time intervals.
When the curve steepens, the sample origin intervals are very short. However, since the
steep part of the curve spans only a few decades, the occurrence of samples that happen to
fall into the same time interval is rare (Svétlik et al. 2019; Kerr — McCormick 2014).

It is possible to capture the phase of the LT A/B1 transition (see the date from Cime-
lice, fig. 6) but it requires the systematic taking of a large number of samples from all the
contexts that could contain finds from this period.

A model (fig. 7) simulating the radiocarbon date you might expect to obtain for a sam-
ple of this age shows that the critical period of 410-390 BC (LT A/B1a) can be captured
with great accuracy. Later and earlier data already fall into sections lasting 150-200 years
and can contain a date falling not only into the LT A/B1a transition but also into Ha D2-3
or LT B-CI.
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Density of settlement traces and settlement development
in the late Hallstatt and La Téne periods

Our study of the development of settlement in the Hallstatt and La Téne periods in the
territory of Bohemia is based on data contained in the AMCR database (as of 2020). It
contains a total of 1,879 entries from the late Hallstatt and 3,714 entries from the La Téne
period, which are unique either for their temporal determination or for the coordinates;
with some caution, we can consider this number to be the number of known ‘sites’, that
is, settlements and cemeteries, or other sites such as ritual places. The entries belong to
the late Hallstatt period (the stages Ha D2, Ha D3 and LT A) and La Téne (LT B-D for
settlements and LT B—C1 for cemeteries, which do not occur in the later La Téne stages).
Some 58 % of the entries from LT B-D cannot be determined precisely and are marked
as La Téne only. The remaining 42 % contain more exact determinations entered in tens
of variations, the choice of which is presented in tab. 6. The ambiguous determination
reflects many years of attempts to specify the dating of La Téne material and highlights
the difficulty of this task. To enable comparison and quantification, we converted the verbal
determination into a time interval according to the currently accepted Hallstatt and La Téne
phases (Venclova ed. 2013a; 2013b) as shown in tab. 6. In the case of the ambiguously
determined beginning or end of the period (e.g. LT C1: 260/250 to 190/175 BC), we used
the broadest possible dating. The basic set was added to with hitherto unrecorded finds
from LT B1.

The distribution of late Hallstatt and early La Tene settlement

The maps in fig. 8a and 8b are based on the data in fab. 6 and show the distribution of
known sites from the late Hallstatt to La Téne periods. The maps exemplify a fairly uni-
form distribution of Ha D2 — LT A settlement in central, north-western and mainly south-
ern and western Bohemia, with an even dispersion of settlements into the LT A period.
Compared to these territories, settlement in eastern Bohemia appears undistinctive. The
most significant feature of the transition period is the rapid decline of settlement in west-
ern Bohemia (which lasted for almost the whole La Téne period) and a marked thinning
in southern Bohemia. Thanks to new LT Bla finds, however, a thinning of settlement can
indeed be observed but not a complete depopulation. There is a somewhat surprising in-
crease of the known LT B sites in the northern half of Bohemia, where the invasion of the
historical Celts is supposed to have been targeted.

Settlement density expressed by EDE interpolation

Accurate reconstruction of prehistoric settlement is hampered by the very nature of ar-
chaeological sources: temporal limitations arise from the range of relative dating of archae-
ological periods and the usually unknown duration of the settlement or cemetery; spatial
limitations include the difficulty of determining the size of a given site and locating its
footprints in the terrain, which can vary from a precise geodetic point to an area covering
several hectares.

In order to process such ambiguous and barely comparable data statistically, we have
used a probabilistic method that produces a spatio-temporal distribution of traces of settle-
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Period Beginning | End % Period Beginning | End ¥
HC-HD3 800 480 14 LT B1 - LT B2a 390 290 2
HC-LTA 800 390 15 LTB 390 250 4
HC-LTC 800 175 1 LTB-LTC1 390 175 721*
HC2-HD2 730 500 1 LTB-LTC 390 110 5
HC2-LTA 730 390 1 LT B—-LT D1 390 80 2
H D1-H D2 625 500 6 LTB-D 390 40 2137~
HD1-HD3 625 480 868 LT Bla— LT B2a 390 290 18
HD1-LTA 625 390 12 LT B1b - LT C2 370 110 30
H D2-HD3 540 480 84 LT B2a 330 290 1
HD2-LTA 540 390 628 LT B2a — LT D1 330 80 8
HD3-LTA 500 390 4 LT B2a — LT D2a 330 40
HD3-LTC 500 110 1 LT B2b 290 250
LT A 480 390 244 LT B2b — LT C1 290 175 12
In total 1879 LT C1 260 175 n
LT A— LT B1 480 320 2 LT C 260 110 84
LTA-LTB 480 250 5 LT C—LT D1 260 80 9
LTA-LTC1 480 175 3 LTC1-LTD 260 40 7
LTA-LTC 480 110 3 LTC-LTD 260 40 72
LTA-LTD 480 40 3 LT C2 190 110 n
LT Bla 390 370 44 LT C2 - LT D1 190 80 9
LT B1 390 320 4 LTD 130 40 462
* cemeteries = settlement sites In total 3714

Tab. 6. Archaeological dating and its equivalent in BC absolute dates. ). indicates the number of records
of the given period in the AMCR database. Burial sites established as La Tene or LT B—D were included in
LT B — LT C1 as burials from the later period are not known.

ment activities and represents the probability of the occurrence of evidence of settlement
in a given place and time interval and so provides a more precise view of the extent of the
settlement in time and space. The EDE function (Evidence Density Estimation) was deve-
loped to process heterogeneous archaeological data and takes into account the spatial and
temporal (in)accuracies of the initial data (Demjdn — Dreslerova 2016; Dreslerovd —
Demjdn 2019). The basic features and mathematical calculation of this function have been
described by Demjdn — Dreslerovd (2016) and Demjdn et al. (2022).

The resulting probability of the occurrence of settlement evidence was modelled ac-
cording to four factors of inaccuracy for each archaeological entry. The first factor is the
known time interval of dating (in)accuracy in which the actual date of creation of the re-
corded artefact lies. The probability of dating to a specific year is therefore lower the longer
this interval is. For the modelling of settlement density in LT B1, this probability will be
influenced by entries dated to LT B1 (36 %), LT B (18 %) and LT B-D (7 %), which will
then be combined (see below). The second factor is the known inaccuracy of the spatial
determination, which can vary from a very precise geodetic measurement to indicating
the location only on the cadastre of a municipality. The true location of a find therefore lies
somewhere on the surface, defined by the recorded coordinates and the radius of inaccu-
racy. The probability of the occurrence of evidence of settlement on specific coordinates
will be lower, the larger this radius is.
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Fig. 8a. Map of Bohemia with sites from LT A (red dots); Ha D2 — LT A (black dots); Ha D1-3 (empty dots).

The third factor presupposes a minimal duration of the settlement on a specific site.
We aim to record the presence of human settlement, not of a specific event such as the
production of a ceramic artefact. We assume that the settlement where the given artefact
was produced must have existed for some time before and/or after production. The longer
the assumed period, the lower the probability of the occurrence of a settlement derived from
the occurrence of an artefact found in a particular year. The fourth factor is the expected
minimum area of a settlement (expressed by the radius) or the residential component that
produced most of the artefacts. We are again interested in the location of the settlement
itself, or its centre, not in the site of deposition of a specific artefact. In other words, this
factor expresses the maximum expected distance from the centre of the settlement to the
place the artefact was found. The greater this expected distance, the lower the probability
of the centre of a settlement occurring at specific coordinates.

By multiplying the probability values derived from all four factors for each archaeo-
logical entry and each spatio-temporal coordinate (i.e., the spatial coordinates of the inter-
polated raster maps and the time slice) and then combining them, we obtain a series of raster
maps which present the probability distribution of evidence of settlement in time and space.
For the purposes of this study, we used the data on archaeological dating (expressed as an
interval in calendar years) and the radius of the accuracy of the measurements (in metres)
for the first and second factor; for the third and fourth factors we used an assumed mini-
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mum duration of the settlement of 50 years and a radius for the residential component of
100 m (an arbitrary decision based on the models in Dreslerovd — Demjdn 2019). For the
grave finds, we used 250 m as the fourth factor. This represents the maximum assumed
distance from the centre of the settlement core, based on an estimated size of a settlement
area (Demjdn — Dreslerovd 2016). The resulting values were interpolated into a spatial
raster with a resolution of 100 x 100 m in temporal steps of 25 years.

The resulting probabilities are presented both by the probability of the occurrence of
a site on the map and the TFD (Temporal Frequency Distribution) of the curves, that is,
by the summed density of probable occurrences of settlement in a given time slice. The
curves were processed separately for each of the main river basins of Bohemia and show
important regional differences in the distribution of settlement traces (fig. 9).

The picture of settlement development provided by EDE differs from the traditional
picture of that development as derived from the known number of sites and their distribu-
tion on the map. The EDE results can be interpreted as follows: In the southern and west-
ern regions of Bohemia, the decline of settlement started sometime earlier, shortly before
¢. 500 BC, than it did in the rest of Bohemia, where we can observe depopulation rough-
ly from 450 BC. In the northern half of Bohemia (OLE, UME), the decrease culminated
around 420 BC and settlement density began to grow again, with the fluctuation being
erased or even overcome within a mere 50 years.
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Fig. 9. a— Bohemia and its main river basins. b — TFD curves for particular river basins (settlements and
cemeteries). Expected settlement duration 50 years (the beginnings and ends of the curves are affected
by the edge effect). c—TFD curves for particular river basins (settlements only). Expected settlement dura-
tion 50 years (the beginnings and ends of the curves are affected by the edge effect).

In southern and western Bohemia, as well as in the lower Vltava river basin (UV, BE, LV),
the decrease continued with varying intensity until a reversal took place around 350 BC
in southern Bohemia and around 300 BC in western Bohemia; the lower VItava river basin
(LV) maintained its low density, which started to increase again only after c. 150 BC. At
the same time, the density of settlement started to grow in all catchment areas and the
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overall peak took place between c. 100 and 50 BC. As expected, the highest density of
settlement was recorded in the northern half of Bohemia, mainly throughout the Labe and
Ohfe river basins. The overall curve of Bohemia for settlement density surprisingly delivers
continuous settlement values with a slight decline at the end of the 5" century, followed
by steady growth which peaked between 100 and 50 BC, after which came an abrupt end.

Social complexity seen through the spatial structure of the settlement

We created a model of the space-time development of prehistoric settlement based on
the combined dataset of destructive and non-destructive findings known from the AMCR
database and surface surveys (Dreslerovd — Demjan 2019). The degree of spatial organi-
sation and complexity of the settlement structure in various periods was analysed using
the Pair Correlation Function (PCF), which quantifies clustering at various radii. It allows
us to observe whether the habitation areas of the settlements formed groups in the imme-
diate mutual vicinity and whether those groups were clustered at increasing distances up
to 5 km, which was the maximum extent of our dataset available at the required spatial
and temporal resolution. Fig. 10 depicts the spatial clustering of the Hallstatt and La Téne
habitation areas in the landscape. There is no significant spatial clustering of settlements
in the early Hallstatt period. In the Ha D — LT A period, we can observe peaks of spatial
clustering at radii up to 1.5 km and 2.5-4.0 km, the latter indicating relatively complex
micro-regional structures. With the onset of LT B, observable spatial structuring decreases
to a radius of 1.0 km, and this is somewhat surprisingly maintained throughout the La Téne
period. In our opinion, a greater degree of spatial structuring of habitation areas could in-
dicate a greater degree of social complexity.

Identifying demographic changes and their causes

Demographic crises or fluctuations in the period in question are usually considered to be
a result of social and/or climatic changes that result in famines, epidemics, wars, migra-
tion, or changes in subsistence strategies. Causal relations could exist between some or all
of these phenomena.

Climate

One cause considered for the (apparent) decrease in or replacement of the population
and the change of the whole system between LT A and LT B or within LT B was climate
change, particularly the onset of colder and wetter weather (Maise 1997; 1998; van Geel
et al. 2004). Low A"C concentrations, which should derive from an increase in solar acti-
vity, are connected with warm and dry conditions; high concentrations are associated with
cold and wet conditions. We can assume that the archaeological finds are more frequent
at times of a low or medium AC values and less frequent when A*C values are higher
(e.g. Maise 1997; 1998; Magny 1993; Tinner et al. 2003; Schibler 2006; Schibler — Jaco-
met 2010).

The climatic fluctuation suggested for the LT A/ LT B transition could have been
caused by a change in solar activity, with a peak between 400 and 300 BC. This was when
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Fig. 11. Decadal carbon-14 record (IntCal09) of the last 3,000 years. The grey area represents one-sigma
standard deviation; upper peaks correspond to the seven grand solar minima (carbon-14 maxima). Adap-
ted from Reimer et al. 2009 and Nagaya et al. 2012.

one of the so-called Grand Solar Minima (GSMi) occurred, that is, an extreme lowering of
solar activity and of the number of observed sunspots from the usual 20-50 to significant-
ly below this level (Wu et al. 2018). A GSMi is reflected in the curves of the '“C and ’Be
isotopes as stressed peaks (Usoskin et al. 2016, fig. 5). The opposite fluctuations in solar
activity are called Grand Solar Maxima (GSMa). The causes of these fluctuations are usual-
ly described as being a result of a special mode (function) of the solar dynamo (Wu et al.
2018). Apart from the fact that the sun is the prime mover of the earth’s climate, it has
proven difficult to create a convincing connection between solar variability and climate
change (Dergachev et al. 2007).

At the end of the middle and late Holocene, some marked GSMi have been recorded,
three of which will be mentioned here: (i) at the beginning of the so-called Hallstatt Plateau,
(ii) at the end of the same plateau and (iii) during the Maunder Minimum (1645-1715;
fig. 11). The dating and estimated duration differ slightly from researcher to researcher
(tab. 7).

GSMi (MM). The Maunder Minimum will be used for a comparison with the GSMi
of the Iron Age. The MM was the coldest period of the so-called Little Ice Age. In the MM,
total solar irradiance dropped by 0.22 % (Zharkova 2020) and sunspots almost vanished
from the sun’s surface (Usoskin 2017). The average terrestrial temperature in the northern
hemisphere is thought to have dropped by 1.0-1.5°C; the surface temperature is thought
to have fallen worldwide. This seemingly small change in average temperature would have
caused the freezing of rivers, and long cold winters and cold summers, especially in the
northern hemisphere (Zharkova 2020). In general, the MM is characterised as a period of
lower atmospheric temperatures (mostly with a longer duration of the winter season) and
higher precipitation, which led to social crises in the shape of an increase in food costs
following bad harvests (Spinarovd 2021).

GSMi (i). Almost all of the proxy data agree on a cold event around 2800 cal BP. Van
Geel et al. (2004) link this sudden climatic transition towards higher humidity to lower
solar activity in Eurasia and consider it a global event as it was recorded in both the north-
ern and the southern hemisphere. The dendrological reconstruction curve of the summer
temperatures points to a permanently cold summer for Tasmania between 850 and 750 BC
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(Briffa 2000, 91). At the same time (2800 cal BP), a climatic change is documented in turf
sections in South America (Chambers et al. 2007), and another can be seen in the eastern
Mediterranean (although with different effects from those in central and north-western
Europe; Finné et al. 2011).

As a consequence of the cold and wet conditions, human activity should be reduced in
the Harz mountains (record from Jues lake, Germany: Voigt 2006), in the western part of
central Europe, and south of the Alps (Tinner et al. 2003; Magny 2004). Van Geel et al.
(2004) link this climatic change to the expansion of the Scythian culture.

In Bohemia, a climatic fluctuation is exceptionally recorded in the bog sediment at
Pancavska louka (meadow) in the KrkonoSe mountains. Botanic macroremains and pollen
analysis both show a noticeable change in the vegetation which reflects climatic deterio-
ration towards wetter and colder conditions around 850 cal BC. Vegetation returned to its
pre-change state around 697 cal BC (Speranza et al. 2002).

GSMi (ii). Although the *C and '"Be curves show almost the same marked decline in
solar energy (Wu et al. 2018) as in GSMi (i) and GSMi (MM), the literature has paid less
attention to GSMi (ii) than to preceding events, perhaps because it is less obvious in the
data. Some works treat GSMi (i) and (ii) together as a climatic deterioration at the beginning
of the Iron Age (Magny et al. 2009) or as a ‘cold period of the Iron Age’ (Moffa-Sdnchez —
Hall 2017). Biintgen et al. (2011, fig. 4) link two depressions in summer temperatures
(JJA) to the ‘Celtic expansion’ ¢. 350 BC and the Roman invasion c. 50 BC. The period
c. 650 BC shows a decrease in cemeteries in the Champagne region in Ha D — LT B1 and
in the Seine and Yonne basins in LT B2 (Maise 1998). In southern France, a short but in-
tense decline in settlement between 650 and 550 BC has been recorded but the population
had already started to grow again by around 500 BC (Berger et al. 2019). In the Greek
Peloponnese, no response to the climatic change was observed in either period in question
(i.e. GSMi (i) and GSMi (ii)), partly because humidification is welcomed there, and part-
ly because of the high level of organisation of production and advanced technologies
(Weiberg et al. 2021). Dark (2006) analysed the impacts of climate deterioration in the
first millennium BC in the territory of Great Britain. Although some deterioration seems
to be proven, it did not cause any vast desertion of the settlements or long-term land-use
change, even where conditions for agricultural cultivation were marginal. On the contrary,
many places show growth rather than a decline in agricultural activities and deforestation
at that time. There is no proof of a general transition from arable to pastoral farming, which
is generally considered to be a reaction to climate change. Some areas could have practised
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Source GSMi (i) GSMi (i) GSMi Maunder (MM)

Usoskin et al. 2016 | centre 750 BC (duration 120) | centre 360 BC (duration 80)

Usoskin 2017 1645-1715 AD (duration 70)
Wu et al. 2018 centre 750 BC (duration 70) | centre 360 BC (duration 120)

Inceoglu et al. 2015 centre 348 BC (duration 107)

Zharkova 2020 1645-1710 AD (duration 65)

GSMa GSma
Usoskin et al. 2016 | centre 435 BC (duration 50) | centre 245 BC (duration 70)

Tab. 7. Selected solar minima and maxima between 750 BC and AD 1715 (the duration of the period is
given in parentheses).

extensive agriculture, requiring further deforestation. Growth in deforestation is under-
stood as a consequence of increased human activity prompted by climatic deterioration
rather than by a favourable climate and an increase in population.

In Bohemia, the change that took place in the GSMi (ii) period is again recorded in the
sedimentary record from Pancavska louka as a second but less significant deterioration. It
occurs around 414 cal BC, peaks around 376 cal BC, and persists until about 334 cal BC
(Speranza et al. 2002).

If we view the periods of solar minima as times of climatic deterioration (in Bohemia
meaning a decrease in temperature and an increase in precipitation), the LT B1 period pro-
vides the closest correlation (fig. 12); during LT B2, the effects of the change should fade
away or disappear. According to Usoskin et al. (2016), the solar maximum should have
lasted until 400 BC, that is, for the whole of LT A, but according to Speranza et al. (2002)
and Nagaya et al. (2012), a worsening might have occurred as early as 415 BC. It should
be noted that the findings for the key period at the end of LT A are contradictory.

In terms of the strength of the event and its consequences for society, the climate chang-
es around 400 BC could correspond to the modern Maunder Minimum. Unfortunately,
however, MM coincides with the period immediately after the end of the Thirty Years’
War, when the population of the Czech lands was reduced by a third (Fialovd et al. 1996).
Even 40 years after the war, 20 % of the cultivable land remained abandoned. Despite
this, the volume of agricultural production had re-attained pre-war levels by the end of the
17" century (Agnew 2008).

In general, we assume that climatic fluctuations and changes in the weather influenc-
ed agricultural production and the health of the population and led to dangerous conflicts.
In historical times, a reduction in the harvest meant famine, a refusal to pay taxes, and
a weakening of the state’s authority; deficiencies in subsistence resources worsened with
the growth of population at times of favourable climate (Lee — Zhang 2015). The reaction
to climate deterioration was war, epidemics, and migration. However, estimating the extent
to which a climatic fluctuation could influence a population in prehistory is problematic
because we lack basic knowledge for such considerations, including exact population fig-
ures and evidence of people’s ability to help each other. In addition, some climatic changes
might have brought prosperity to some regions but not to others. For example, M. Kohler-
Schneider (2020, 45-46) suggests that in the northern foothills of the Alps (Lower Aus-
tria) in the La Téne period, lower temperatures and higher precipitation could have been
simply ‘less favourable’ for agriculture rather than disastrous.
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The comparison between the EDE interpolation and the climatic scenarios shows that
a decline in the settlement of southern and western Bohemia, and later across the whole
of Bohemia, apparently preceded the beginning of the climatic deterioration and contin-
ued to take place during the solar maximum (fig. 12; Usoskin et al. 2016). At the same
time, however, the abandonment of agriculturally less favourable areas suggests the idea
of a response to climate deterioration.

Subsistence strategies

One of the signs that accompanies the discontinuous settlement development brought
about by migration, social change, a lack of food, and so on, could be changes to or inno-
vations in subsistence strategies (new crops, a greater or lesser representation of game,
etc.). Such changes are not, however, visible in LT B1. On the contrary, there is evidence
of the continuity of some important innovations that originated in LT A, such as the short
scythe (probably used to cut grass), the iron ploughshare (which enabled cultivation of
heavier soils in less fertile areas), the Greek-type quern (raising the productivity of grind-
ing grain), and a greater variety of cultivated crops (Kocdr — Dreslerova 2010). We could
also mention the continued and intensive use of fertilisers (from the Neolithic onwards),
which mitigated against exhaustion of the soil (Dreslerovda et al. 2021). No differences in
animal husbandry — an important part of the subsistence strategy — are observed between
the HaD /LT A and LT B or later periods. Little data is available to evaluate such signif-
icant phenomena as the genetic continuity or discontinuity of herds (Waldhauser et al.
1993, 405-406).

Famine, epidemics, and war

Morgan (2013) posed the question of whether it is possible to identify famine in the
archaeological record and concluded that it is practically impossible. Theoretically, hun-
ger could be documented by changes in diet (eating bark, twigs, wild-growing fruits, etc.),
but such changes are not visible in the macroremains, and finds from latrines and copro-
lites do not exist from the period in question. The small number of graves (at the beginning
of LT B) does not allow us to evaluate mortality and to create a curve, which would show
the age structure of the deceased. The bones show no consequences of short-term starva-
tion, nor can changes be seen in the composition of the nutrition using isotopes. Fertility
usually drops during a famine and regenerates after one year: spermatogenesis, menstru-
ation, and the ability to carry a child to full term are renewed and the population begins to
grow again.

Epidemics have similar effects and often occurred alongside famine and war. The graph
of the natural development of the population between 1645 and 1799 in the Czech lands
(Fialova et al. 1996, 122) shows the effect of pests, crop failure, and war (War of the Aus-
trian Succession and the Seven Years’ War), but the consequences were overcome in two
to three years, which we are not able to detect in the archaeological record despite improved
dating techniques.

Only an event such as the Thirty Years’ War, when the population of the Czech lands
decreased by about 30 %, could have, theoretically at least, had an impact on the archae-
ological record. According to some estimates, the results of depopulation were overcome
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only after 50 years of continuous population growth (Fialovd et al. 1996, 105). Remark-
ably, roughly the same 50-year interval can be seen in the graphs of settlement curves
from that period in the Ohte and Lower, Middle and Upper Elbe river basins. In the other
river basins, the recession in settlement lasted for a longer period, and it is unlikely that
a long-term military conflict could have been the cause.

Migrations

Population changes resulting from migration can be detected in the archaeological re-
cord. The causes of that migration cannot, however, be safely determined by archaeology.

Causes could include the need for further or different resources, overcrowding, social
disturbances or inequality, and the subsequent search for a ‘Promised Land’. In the Middle
Ages and modern times, overcrowding has sometimes been solved by the colonisation of
new territories. The population density graphs show that in the late Hallstatt period, the
population reached one of its peaks and, at the same time, territories in the northern parts of
southern Bohemia were colonised (Dreslerova 2004), as were the foothills and montane
areas of southern and western Bohemia (Dreslerova et al. 2020).

A comparison of regional curves for the density of traces of settlement activity points
to a redistribution of the population, perhaps from the southern half of the country to the
north, rather than to a migration outside the Czech basin, as after a short slump the overall
traces of settlement remain stable. Such a redistribution could be explained as a conse-
quence of climatic deterioration, but only to the extent that southern and western Bohemia
would comply with the requirements for reasonable sustainability for a smaller number of
inhabitants. Such a migration would have prompted resistance from the local population
(if it was not too depleted), but there is no support for such conclusions in the archaeolog-
ical record.

Conclusions

The changes that took place during the transition from LT A to LT B can be summarised
as follows. Signs of the social inequality that must have existed in Ha D2 — LT A disap-
pear. The settlement structure changes from centralised to decentralised and becomes less
complex. Instead of the earlier diversity of burial rites with respect to arrangement, size,
and inventory of graves, LT B sees the appearance of uniform flat graves with more or less
standardised equipment. The artefactual features of the culture change and show standar-
dised dwellings and products that develop from individual creations to serial production.
Symbolism undergoes small changes, such as on the pottery, but it follows the so-called
La Téene style (early Celtic art) of LT A with specific further development. Initially, social
differences disappear.

If we understand revolution as a rapid and significant social and political change that
disrupts the mores of the previous system (Scruton 1989), could such a social crisis be
expressed in the archaeological record? Revolutions usually involve a change of the elite,
of ideology and symbolism, as well as changes in the economy. Before the incoming elite
is able to make new contacts, trade relations are suppressed or interrupted, and this has
economic consequences.
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Although it is inappropriate to draw parallels between the present and the prehistoric
past, we cannot avoid making a comparison with modern society after the westward expan-
sion of communism in the wake of the Second World War. H. L. Agnew (2008) describes
the situation in Czechoslovakia after the communist coup of 1948, when the region went
into economic decline, many goods became scarce, and the quality of those that could
be obtained fell. Food consumption per person did not recover to pre-war levels until the
mid-1960s. Agnew concludes that it often takes some decades before society returns to its
‘original’ state and begins to develop a new and progressive economy and society. Chan-
ges in symbolism linked to the new ideology also appeared: the Czech lion now bore
a five-pointed star instead of a crown. There was significant emigration, mainly of the elite.
According to figures from the State Security (StB), approximately 25,000 people (or more)
left the republic between 1948 and 1951 (Mares 1994). This would, theoretically, corre-
spond to the assumption that groups of the La Téne military elite left Bohemia.

We should stress again that we are fully aware of the difficulty (or even impossibility)
of projecting examples from modern society onto prehistory. Nevertheless, although the
external social, political and technological circumstances are entirely different, archaeo-
logical finds (and ancient authors) repeatedly assure us that human thinking and behaviour-
al patterns change little over time. Is it therefore completely improbable that events with
similar consequences could have taken place in Bohemia at the beginning of the 4" cen-
tury BC, thatis, in LT B1?

We must return to the alternatives we posed at the beginning of this contribution: during
the transition from LT A to LT B, settlement did not change significantly, but for some
reason, it is less visible in the archaeological record; or, at the transition between LT A
and LT B, settlement did change (in the sense of a decline of the population) for various
reasons.

The reduction in the archaeological settlement record is not a consequence of changes
in subsistence strategies, epidemics, famine, or long-term military conflict. Climate dete-
rioration is a possible reason for a lower density of settlement in southern and western
Bohemia, but the more clement and fertile parts of the country also show a short-term de-
cline in settlement that lasted 50 years or so, followed by continuous growth, even though
the climatic conditions were no better than they were at the beginning of the crisis. Regar-
ding migration, it is still unclear whether sections of the population moved, for example,
from southern and western Bohemia to central Bohemia, which would seem a logical re-
sponse to a ‘climate crisis’.

Our favoured hypothesis, currently, is that some kind of ‘revolution’ caused the events
that archaeologists describe as the transition from LT A to LT B. The consequence of these
events was a decline in the archaeological visibility of settlement traces. Future research
should focus on this subject. In addition to wider collaboration with sociologists and an-
thropologists, a suitable approach would be systematic sampling and radiocarbon dating
of archaeological finds from the broader interval of Ha D2/3 to LT B. We are convinced
that the ‘nondescript’ archaeological material from the La Téne period holds the potential
to solve many outstanding questions if we give it the necessary attention. The same ap-
proach could also be used for other prehistoric periods for which settlement traces have
hitherto proven elusive.

English by Tomds Marik
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50 let petroarcheologie. 6. mezinarodni petroarcheologické sympozium,
Wroclaw 24.-25. 9. 2020

50 years of petroarchaeology. The 6™ International Petroarchaeological Symposium,
Wroctaw 24.-25. 9. 2020, Poland

V roce 1970 vy§la v Brn& monografie J. Stecla a J. Maliny s ndzvem Anwendung der Petrographie
in der Archiologie (VyuZiti petrografie v archeologii), kde autofi poprvé definovali novou hrani¢ni
disciplinu s nidzvem petroarcheologie (Stelcl — Malina 1970). Je to tedy jiZ vice neZ 50 let, co se pojem
petroarcheologie objevuje v odbornych &asopisech predeviim Ceské republiky, Slovenska, Polska,
Bulharska a Mad'arska, s mensi frekvenci i v publikacich némeckych, ruskych a francouzskych. Na
zdpad od nds se Cast&ji setkdvame pfi studiu archeologickych artefakti modernimi piirodovédnymi
metodami se $ir§im terminem archeometrie.

Vedle Ceské republiky se petroarcheologii nejvice dafilo v Polsku, kde byla asp&in& rozvijena
na univerzitich ve Wroctawi, Poznani a Krakové. KdyZ jsme pred ¢asem diskutovali, jak dtstojné
pripomenout padesatileté vyroci zaloZen{ petroarcheologie, nabidl profesor Bogustaw Gediga z Pol-
ské akademie véd uspotddat ve Wroctawi 6. mezindrodni petroarcheologické sympozium. To se mu
skute¢né ve spoluprici s Ewou Lisowskou z Archeologického tstavu Wroctawské univerzity a dal-
$imi polskymi kolegy podafilo, navzdory komplikované situaci s nastupujici druhou vlnou korona-
virové pandemie. BohuZel fada pivodné prihlaSenych tcastnikd se pravé z tohoto divodu omluvila,
byl ptipraven i kvalitni sbornik abstraktd (Lisowska — Gediga 2020).

Sympozium zahdjil B. Gediga (PAN Wroctaw), kdyZ pripomnél predchézejici petroarcheolo-
gicka setkdni (Brno 1975, Wroctaw — Sobdtka 1980, Plovdiv 1984, Brno 2000 a Wroctaw 2007).
Ve Wroctawi se tedy kond jiZ ti'eti takové setkdni, coZ souvisi s dlouhodobou spolupraci mezi zdej-
spoluprice: W. Hotubowicz, K. MaSlankiewicz, A. Majerowicz, A. Grodzicki, M. Sachanbiriski
a P. Gunia.

Nisledovala pfednaska A. Pfichystala (MU Brno) a P. Burgerta (ARU AV CR v Praze) o vyzku-
mu brouSenych kamennych ndstrojd, které ziskal pted 2. svétovou vilkou K. Zebera v pravékych
lomech na mramor na B{lém kameni u Sézavy. Jako u fady star§ich pozoruhodnych nélezti vznikla
i kolem Bilého kamene fada mytd, které je potiebné citlivé revidovat. Zde konkrétné se jako dominu-
jici suroviny ukéazaly metabazity z Jizerskych hor a ne lokaln{ amfibolity, jak se pivodné domnival
objevitel. Petrografické slozeni souboru tak v podstaté odpovid4 situaci, jak ji dnes zndme z velkych
sidlist kultury s vypichanou keramikou stiednich Cech. Rovn&Z piedstava, Ze jejich mnohonasobné
rozbitf je jen disledkem t&€Zby mramoru, je téZko pfijatelna.

Dalsi piispévek prednesl za Sirs{ kolektiv J. Eigner (NM Praha). Byl zaméfen na ponékud ne-
obvyklou surovinu Stipanych artefaktd, a to terciérni limnosilicity z oblasti Sokolovska. Z TéSovic
u Sokolova byly popsany nalezy charakteristické pro priméarni dilny a byl také zminén vyznam
suroviny v pozdnim paleolitu a mezolitu pro region hornitho Poohii. Z velkych sidlist je surovina
vyznamné zastoupena napf. v TaSovicich u Karlovych Vara.

Na rozsahlych rovindch Polska, které byly béhem pleistocénu srovniny pasobenim kontinen-
talnich ledovcu, hrély v pravéku vyznamnou roli eratické suroviny pfinesené ledovcem ze Skandi-
ndvie. Na né€ se soustredil P. Chachlikowski (Uniw. Poznaii) v regionu zvaném Zemia Lubuskaja
(Niz Polski). Zduraziiuje velkou petrografickou rozmanitost eratického materialu s prevahou granit
(41 %), kvarcitového piskovce (25 %), kvarcitu (12 %), rul (12 %) a gabra (téméf 4 %). Na druhé
strané amfibolity, které jsou dilezité pro vyrobu brousenych néstroji, nedosahuji ani 1 %. Je to
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zajimavé zjisténi, nebot néktefi polsti badatelé chtéji vysvétlovat bohatou pritomnost metabazitové
brousené industrie na polskych archeologickych nalezistich pivodem suroviny pravé z glacigen-
nich sedimenta.

Dalsi predndska moravskych badatelt z Masarykovy univerzity (P. Gadas, K. Trnova, A. Pfi-
chystal) informovala o dtileZitém zdroji metabazitii v ZeleSicich u Brna na pifkladu jejich vyuZivani
na nedalekém neolitickém sidlisti Brno-Holasky.

Kli¢ovou roli v obdobi kultury nalevkovitych pohard (KNP), rozsifené na tradi¢nim sidelnim
uzemi Horntho Slezska mezi levym biehem Odry a povodim Osoblahy, hraly jemnozrnné kulmské
(spodnokarbonské) sedimenty. O nich referovali V. Janak (SU v Opavé) a A. Prichystal. Pro brou-
Sené nastroje KNP tvorily kulmské prachovce az prachovité bridlice 70-80 % surovinové zakladny.
Zbytek predstavovala pestrd smés terciérnich bazaltoidu, serpentinit, diorit ¢i metabazity. Opacna
situace byla v perifernich oblastech Horniho Slezska, kde prevlddaly pravé posledné zminéné pestré
suroviny, kulmské sedimenty byly jen nevyraznym dopliikem.

M. Szydlowski (Uniw. Szczecin) ptispél do sborniku abstrakti tivahou o vyvoji v pristupu k inter-
pretacim kamennych artefakt na ¢asné neolitickych stanovistich, konkrétné zmitiuje spoleenstvi
sidlist kultury s linedrni keramikou na Malopolsku. Referat zaméreny na ¢asné neolitickou kerami-
ku z Dzielnice nedaleko Opole piednesl M. Borowski (Wroctaw) za tym badatelt, ktery dale tvoril
M. Golitko (Univ. Notre Dame, USA), M. Furmanek (Uniw. Wroctaw) a M. Nowak (Uniw. Krakow).
Petrograficky vyzkum potvrdil lokaln{ produkci zaloZenou na dvou druzich jilovych surovin s prida-
vanim rostlinné slozky a kifemenného pisku. Pomoci geochemického vyzkumu byly jako importy
urceny nadoby se Sareckym ornamentem a hrubozrnné keramika s pfimési grafitu nebo svoru, coz
je zjisténi podstatné pro Cechy (§dreckd vyzdoba) i Moravu (grafit).

Dal3i piispévek (A. Prichystal, M. Slobodnik, MU Brno) se tykal zdrojii kiistalu v Ceském ma-
sivu jako suroviny Stipanych artefaktd a metod uzivanych pfi urovani jeho provenience. Z téchto
metod byla pozornost vénovana zejména stanoveni fluidnich inkluz{ v kfistalu.

J. Michniewicz (Uniw. Poznail) informoval o vyzkumu pravéké keramiky z oblasti Mrtvého
more, konkrétné z Kumranu. Vedle petrografického a paleontologického vyzkumu byly aplikovany
i metody na stanoveni chemismu (INAA, ICP-MS). Nasledoval piispévek M. Pawlikowského (IGH
Krakéw) a A. Lubelczyka (Muz. Rzesz6w) o komplexnim vyzkumu keramiky, kachli, skla, malty,
stavebniho kamene, cihel, pisku a lokdlni hliny ze sttedovékého hradu u vsi Czudec (Podkarpatské
vojevodstvi).

Dalsi referat M. Sachanbiriského (Szkola Wysza RAZ Wroctaw) a kolektivu byl vénovan dra-
hym a ozdobnym kamentim z rané stfedového centra u Wolina na pobieZi Baltského more. Bylo
zde nalezeno pres 100 pfedmétl s pouZitim drahych a ozdobnych kament, coZ piedstavuje po Tum-
ském ostrov€ ve Wroctawi druhou nejbohatsi lokalitu tohoto obdobi v Polsku. Nejcastéji byl zjistén
ktistél, citrin, mléény kifemen a svétly achit, ojedinéle cernoSedy achat, karneol, ddle horniny jako
véapenec nebo mramor. Zputsob zpracovani kament i pouzité suroviny se podobaji rané stfedovékym
produkcim z Dolniho Slezska.

Dalsim tc¢astnikem setkani byl K. Jaworski (Uniw. Wroctaw), jenz se zabyval rané sttedovékym
opevnénim Niemczy (Dolni Slezsko). Upozornil na mozné zmény v pouZivané kamenné suroving
béhem 8. aZ 10. stoleti a po roce 991, kdy se sudetskd ¢ast Slezska vcetné Niemczy stala soucdsti
statu prvnich Piastowc.

S poslednim piispévkem, jenz hodnotil spoluprici mezi wroctawskymi archeology a petrografy
ve 20. a pocatkem 21. stoleti, vystoupili E. Lisowska a P. Gunia (oba Uniw. Wroctaw). Autofi
pripomnéli fadu akei narodniho ¢i mezinarodniho vyznamu, kterych se ti¢astnilo mnoho zkusenych
badateld i doktorandd, a Sirokou $kélu aplikovanych pifrodovédnych metod.

Zavérecna diskuse se mimo jiné zabyvala také predstavami o plivodu metabazitii (amfibolita
nebo fylitd podle polské terminologie) uzivanych k vyrobé neolitické brousené industrie v polském
Slezsku a Malopolsku. Cesti badatelé u del3i dobu upozoriiuji na vyskyty metabazitt ptivodem z &es-
ké &asti Ceského masivu (Jizerské hory, ZeleSice u Brna) i na polském tzemi. Politi petrografové
vétSinou hledaji pivod t&chto surovin v polskych sudetskych pohortich. Je to nepochybné problém,
jenz by stél za feSeni v rdmci spolecného cesko-polského projektu.
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1 pfes neptiznivou epidemiologickou situaci probéhlo 6. mezinarodni petroarcheologické sym-
posium ve velmi kolegidlnim a pracovnim duchu. Opét se ukézalo, 7 je to Ceska republika a Pol-
sko, kde je petroarcheologie v rimci Evropy rozsahle a tispé$né rozvijena. Pfedpoklada se, Ze pristi
takové setkdni by se m&lo uskutecnit zhruba za 5 let v Ceské republice.

Na zavéer je tfeba vyslovit obrovské podékovani hlavnim organizatortim setkan{ dr. Evé Lisow-
ské a in memoriam prof. dr. B. Gedigovi, ve kterém koncem lotiského roku odesel ¢lovek, jenz mél
pro Ceskou archeologii porozuméni.

Antonin Prichystal — Pavel Burgert
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NOVE PUBLIKACE

Pavel Vareka a kolektiv autori: Svédectvi archeologie o tzv. cikanském taboie v Letech.
Muzeum romské kultury, s.p.o. — ZCU v Plzni, Brno — Plzeri 2022. 128 str. se 130 obr.

U prilezitosti Dne pamatky obéti holokaustu 2023 byla prezentovéana publikace kolektivu autora
vedeného P. Varekou, ktera se vraci k spolecensky nejzdsadnéjSimu (a medialné nejsledovanéjsimu)
archeologickému vyzkumu poslednich let — zjiStovacimu a zdchrannému vyzkumu koncentracniho
tdbora a tdborového pohtebisté v Letech u Pisku.

Hned na tvod je tfeba pfiznat, Ze Zanrové je referovanou publikaci velice nesnadné zaradit.
Nejednd se o odborné pojedndni, to je vyzkumnym tymem v soucasné dobé teprve pfipravovano.
Nejde ani o populariza¢ni publikaci, nebot sd€leni je zcela pfimocare sméfovano k samotnému
vyzkumu a neobsahuje §iteji zaloZené explanacni pasaze. Hovofit zde nelze ani o jakési ,,kronice*
vyzkumu, nebot autofi vyzkumu a potazmo publikace své vlastni osobnosti, nasazeni a — jisté mu-
Zeme fici — téZ zasluhy v koncepci knihy zcela upozad'uji. Vyraznym rysem svazku je jeho vlastné
docela skromn4, ale zcela funkéni a mimorddné zdafild Uprava a vyprava, na niZ se podilel predni
Cesky fotograf I. Ibrahimovic, ktery prispél k dilu téZ $pickovymi fotografiemi nélezu. Velkoforma-
tové snimky nalezenych predmétl vedou Ctenate do svéta jen zdanlivé bandlnich, kazdodennich arte-
faktd, které spolu s lidskymi aktéry spoluvytvarely hroznou realitu Zivota v tdbore. Vizuélni slozka
komunikace je silnou a integrdlni sloZkou celkového sdéleni. Tym P. Vareky tedy vytvofil zdafily
Zanrovy crossover, ktery Sirokému auditoriu vkusné, vécnég, ndzorn€ a bez patosu ¢i frazi priblizuje
konkrétni poznatky v mnoha aspektech vyjime¢ného vyzkumu.

Kniha je ¢lenéna do dvanacti kapitol, jejichZ autory jsou vedle P. Vareky také P. Kocar, P. Neto-
licky, L. Petr, S. Skalova, Z. Stivova, Z. Vaiekova, M. Vigner a J. Horvathova. Po struéném tvodu
(s. 8-9) nasleduje nastin historie tdbora (s. 10-17), ktery doprovazi velké mnozstvi dobovych foto-
grafii. Zv1astni pozornost je ve tfeti kapitole (s. 18-21) vénovana povalecnym osudim mista, které
v sobé skryvaji predevsim piibéh ztraceni a nalézani paméti. P. Vateka v této stati zcela tsporné
a bez snahy o moralizovani uvadi ¢tenare k thelnym momentim potykani se ¢eské spolecnosti
(a jeji romské komponenty) s timto temnym dédictvim minulosti. Kli¢ovou otdzku zjiStovaci faze
vyzkumu tdbora tematizuje ¢tvrtd kapitola (s. 22-29), ktera si hned v nadpisu klade otdzku: Kde stal
tabor v Letech? Lokalizace tdbora (i pohrebisté jeho obéti) byla doneddvna znama jen rimcove a je
zasluhou P. Vareky a jeho spolupracovnikt, Ze diky kombinaci archivni reserse, vyhodnoceni vzpo-
minek pamétniku i historickych leteckych snimkd, geofyzikdlniho méfeni a zjistovaci sondaZe do-
kézali tuto otdzku vyfesit.

Pod povrch vede ¢tendfe pata kapitola (s. 30-45), ktera pristupnym zpusobem a na zdkladé uka-
zek terénni dokumentace charakterizuje stav dochovdni archeologickych teréna v aredlu lagru. Stat
je ucelné strukturovana podle funkce zkoumanych objektti a subaredld, jako jsou dvorova prostran-
stvi, hygienicka zarizeni, obytné budovy ¢i oploceni. Kratky vyhled ,,za draty* prinasi kapitola Sesta
(s. 47-49), kterd se zamé&fuje na dopliikové objekty mimo ohrazenou ¢ast tdbora, jako byla budova
velitelstvi, protiletecky zdkop pro strdzné (tak jako v pfipadé mnohych jinych taboru z doby nacis-
mu, ,,s tkrytem pro vézné se evidentné nepocitalo® — s. 48), sklep a kamenolom, kde vézni vykona-
vali nucenou praci. Klicovy moment vzniku archeologické lokality, tedy zanik tabora, tematizuje
kapitola ¢islo sedm (s. 50-55). P. Vareka zde konfrontuje dochované tredni instrukce s materialni-
mi doklady jejich ne zcela presného plnéni. Zasadni a v rdmci Ceské archeologie doposud unikatni
poznatky prezentuje osmd kapitola (s. 56—63) zamétend na zjistovaci prizkum, jehoZ cilem bylo
ovéteni lokalizace a charakteru tzv. provizorniho tdborového hibitova. Vyzkum vyvritil ztotoZnéni
konvexnich udtvart v aredlu pamdtniku obéti s domnélymi prosedlymi vyplnémi hrobd, a naopak
prokazal pritomnost individualnich hrobovych jam a snad i oploceni aredlu v prostoru bezprostredné
pfiléhajicim zdpadnim smérem. Na zékladé konsenzu pozistalych obéti, reprezentanti romské ko-
munity a odborné archeologické komise doSlo k odkrytf (ov§em nikoliv k exhumaci) jednoho dét-
ského a jednoho standardniho hrobu. Bliz§{ vysledky antropologického Setteni provedeného in situ
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a analyzy DNA budou publikovany v budoucnosti. Na publikovanych fotografiich z odkryvu jsou
télesné pozustatky disledné zakryty, coZ poukazuje na slozité etické souvislosti, s nimiZ se musel
vyzkumny tym vyporadat.

Nejrozséhlejsi devatd kapitola (s. 64—109) se zaméfuje na vypovéd artefaktd. Ta odraZi tii chro-
kazdodenniho pouziti, které s sebou piinesli sami vézni (a které se v aredlu tdbora ocitly druhotné
a mimo pivodni kontext). Jde o jedineény etnograficky pramen, nebot materialita predvale¢nych
romskych domécnosti nebyla ve své dobé zdokumentovana ¢i sbirkové podchycena. Pozoruhodny
je v tomto sméru soubor nékolika desitek porceldnovych hrnkd, které ¢asto nesou dedikujici ndpisy
(tj. byly zfejmé predmétem nendhodného vybéru) a které se v rdmci typologického spektra nikdy
neopakuji. Soubor z Let tak kontrastuje naptiklad s ndlezy hrnku ze zajateckého tdbora na Rolavé,
okr. Sokolov, (Hasil a kol. 2020; Hasil a kol. 2023, 43-69, obr. 2.12), ktery je naopak typové ho-
mogenni a dokl4dd4 centrdlni dodavky a kasdrensky rezim Zivota internované komunity. S chrono-
logickym horizontem provozu tdbora souvisi napiiklad nilezy zbytka véziiam pridélovanych uni-
forem, ale i neCetna militaria, zv14sté pozoruhodna je davka munice odpovidajici osobnim zbranim
strdZznych nalezend v tdborové latrin€. Nejmladsi horizont predstavuji predméty, jeZ autofi ztotoZnuji
s kapitulujicimi pfislusniky wehrmachtu, ktefi v misté jiZ zlikvidovaného tdbora tabofili na sklonku
vélky. Prot&jskem kapitoly vénované artefaktiim je text P. Kocara, R. Kocarové, L. Petra a Z. Su-
vové zaméfeny na vypoveéd ekofakti. Desata kapitola (s. 110-113) tak shrnuje dosazené vysledky
z hlediska rekonstrukce vegetace, doklada stravy, léCivek, ale tfeba i parazitd. Vymluvné vysledky
pfineslo napriiklad druhové uréeni zbytkt pouzitého stavebniho dieva, kde dominuji ,,levna‘“ dfeva
jehli¢nang.

Jeden4ctd kapitola nazvand Navrdcené historické dédictvi (s. 114—121) shrnuje vysledky vyzku-
mu i jejich impakt na budouci nakladan{ s prostorem tdbora a jeho prezentaci vetejnosti. Zavérecné-
ho slova (s. 122—123) se ujala feditelka Muzea romské kultury J. Horvithova a P. Vareka. Fakticky se
jedna o rozsahlé podékovani Sirokému spektru osob a instituct, které se podilely na terénnim vyzku-
mu, piipravé publikace i navazujici praci s vefejnosti. Kniha na tomto misté bohuZel zistala nedo-
psdna, nebot zde chybi proponovany rozhovor s C. RiZickou, predsedou Vyboru pro odskodnéni
obéti romského holokaustu, ktery se dokonc¢eni rukopisu knihy bohuZel nedozil. Publikaci uzavird
soupis zdrojl a pramenti a vybérova bibliografie k déjinam tabora v Letech, resp. k tématu archeo-
logie nacistickych internacnich zatizeni (s. 124-125).

Jaka je tedy zprava o poznani tzv. cikdnského tdbora v Letech a jak lze samotny tento vyzkum
charakterizovat? PrestoZe okolnosti vyzkumu, ktery mél zjistovaci a nasledné zdchranny charakter
a ktery se ve svém prib&hu potykal mj. s nepfiznivym postojem nékdejsich majitelt velkovepiina,
mély nepochybné daleko k idedlu svobodné rozvijeného badatelského zdméru, je nutno konstatovat,
Ze autorum se podafilo realizovat uceleny pozndvaci proces, jenz naplnil hned nékolik konceptual-
nich rovin:

1) V ramci ¢eského prostredi predstavovaly aktivity spojené s pohrebistém obéti pilotni projekt
aplikace archeologie jako forenzni{ discipliny. V ramci stfedni Evropy je charakteristickd zejména
pro polské prostiedi.! Tuto skutecnost zdfiraznila spolupréce letského tymu s antropology z Univer-
sytetu Przyrodniczy ve Vratislavi (B. Kwiatkowska).

2) Vyzkum tdbora v Letech privedl ¢eskou archeologii poprvé k tkolu investigace a reflexe
zlo¢inného a nehumanniho jednani, jehoZ se na etnické minorité dopoustéli prislusnici narodnostné
Ceské strazni jednotky, i pozdéjsiho damnatio memoriae téchto skutecnosti, které vyustilo az ve ztra-
tu historické paméti v ramci lokélni mikrotopografie. Plnénim dil¢ich tkold, jako bylo znovuobjeve-
ni presné polohy tdbora i pohtebiste a dokumentaci stop poniZujici tdborové kazdodennosti zacilili

! Koncept se zagal prosazovat jiz od po&atku 21. stoleti (napf. dnes jiZ klasické prace Kola 2001), souhrnné
kompendium pak vzniklo jiZ o jednu dekddu pozdé&ji (Konczewski — Szwagrzyk— Trzciriski 2013) v souvislosti
s formovanim univerzitnich pracovist forenzni archeologie v ramci polskych pravnickych fakult.
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autofi na stejné akcenty jako pamétové orientované studium tabort 30. aZ 50. let rozvijené v Brani-
borsku, Berling, v nékterych regionech Saska® a — pfirozené s akcentem na obdob{ do roku 1945 —
téZ v Rakousku (napt. Theune 2017).

3) Komplex archivniho badéni, terénni prospekce a ndsledné exkavace a zhodnoceni ziskanych
artefaktli i ekofaktt zaroven predstavuje svébytny akademicky pocin poznéani specifického sidlist-
niho a souvisejictho pohtebniho aredlu, ktery bohuZel neni v rdmci evropské krajiny doby ,,velké
krize modern{ spole¢nosti* jakkoliv neobvykly. Naposledy na tuto skute¢nost poukazal mezinirod-
ni projekt HERA Accessing Campscapes, na némz se tym P. Vareky rovnéz podilel. Referovana
publikace predstavuje tdbor v Letech jako prostor — s klasikem feceno — stykdni a potykdni dvou
vyhranénych komunit, pfesnéji fe¢eno zachycuje materialitu tohoto mikrokosmu, détskymi hracka-
mi po&inaje a doklady tdborové byrokracie konge.?

Pocin P. Vareky a jeho tymu je tedy funkéni fizi nejen na drovni Zanrd, ale i sou¢asnych stiedo-
evropskych piistupii. Ceské publikum dostavd do rukou knihu, které i pies to, jakému tématu se
vénuje, ndlezi oznaceni krdsnd. (Tento odkaz na ¢eské publikum je zaroven politovanim, Ze textové
usporna publikace nevysla zaroveri v anglickém jazyce, popt. ve dvojjazycném vydani.) Predevsim je
ji ale tf'eba charakterizovat jako uZitecnou; vraci totiz archeologii nezpochybnitelnou spolecenskou
ulohu, kterd ji ndleZela v dobé€ jejitho vzniku v obrozeneckych dobach. UZitec¢nd archeologie se inova-
tivné dotyka materidlnich aspektti minulosti, které jsou pro soudoby vefejny diskurz aktudlni a for-
mujici, a dokdZe spravné zvolenou formou oslovovat verfejnost. Kolektiv autord vedeny P. Vaiekou
toto poslani naplnil bezezbytku.

Jan Hasil
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Naama Goren-Inbar — Nira Alperson-Afil -
Gonen Sharon — Gadi Herzlinger: The Acheu-
lian Site of Gesher Benot Ya’aqov Volume IV.
The Lithic Assemblages. Vertebrate Paleobio-
logy and Paleoanthropology Series. Springer,
Cham 2018. ISBN: 978-3-319-74050-8. 461 str.

Lokalita Gesher Benot Ya’aqov (GBY; Most
dcer Jakobovych) je jednou z nejstarSich staro-
paleolitickych lokalit mimo Afriku. LeZ{ v se-
vernim povodi Jorddnu v Izraeli a je vyznacna
velmi dobrou zichovnosti organickych nilezt
aranymi doklady kontroly ohné hominidy. Diky
preciznimu postupu archeologického vyzkumu
a letité praci vénované analyze artefaktd byla
profesorka Goren-Inbar z Hebrejské univerzity
v Jeruzalémé spolu s kolegy schopna vydat ¢tyri
svazky o této neobycejné lokalité. Prvni tfi kni-
hy se zaméfily na organické ndlezy, zejména na
Cetné nalezy dieva (Goren-Inbar et al. 2002), na
doklady kontrolovaného ohné (Alperson-Afil —
Goren-Inbar 2010) a na tafonomii kosti savct
(Rabinovich et al. 2011). Vysledky studia ka-
menné industrie jsou prezentovany ve ¢tvrtém,
zatim nejnovéjsSim svazku.

Artefakty z lokality spadaji do acheuléenu,
ktery predstavuje nejdéle trvajici a geograficky
nejroz§irenc;jsi technologicky komplex v paleo-
litu. Toto obdobi byva jesté rozdélovano na ra-
ny, stfedni a pozdni acheuléen, pficemZ stfedni
byvd oznaCovan jako Large Flake Acheulian
(LFA); je definovan systematickym pouZiva-
nim Gsté€pt vétsich nez 10 cm na vyrobu bifasu.
Lokalita predstavuje jediného zédstupce této fa-
ze s jistou stratigrafi{ v Levanté. Dals{ lokality
s podobnou industri{ se nachazeji zejména v se-
verni, jizni a vychodni Africe (Sharon 2007,
56-119). Na druhou stranu, pozdné acheuléen-
skych lokalit se v Levanté nachazi mnohem vic,
napif. Hummal, Yabrud, Ma’ayan Barukh a Re-
vadim Quarry (Sharon 2014, 1365). Na rozdil
od LFA, ve kterém dominuji péstn{ kliny a se-
kace vyrobené prevazné z cedice, v pozdnim
acheuléenu se typickym ndstrojem stava péstni
klin vyrobeny z pazourku a sekice Gplné miz{
(Sharon 2014, 1366).

Kniha podéva komplexni prehled o piirod-
nim prostfedi lokality, pouzité metodologii
a nalezenych artefaktech. Autofi se zaméfili
zejména na prezentaci vysledkt studia kamen-
né industrie a prostorovych analyz dieva, kost{
a Stipanych artefaktd.

Nové publikace

Prvni kapitola predstavuje tdoli Hula, ve
kterém se lokalita nachdzi, jeho geografické,
geologické vlastnosti. Lokalita se nachazela na
brehu paleo-jezera Hula, které bylo uméle vy-
suseno az v 50. letech 20. stoleti. Dale pojedna-
va o klimatu, vegetaci a fauné. Druhd kapitola
pojednava o historii vyzkumu. Lokalita GBY
byla objevena v souvislosti s umélym vysuSo-
vanim jezera Hula jiZ v roce 1934, kdy byly
vedle kamennych ndstroji objeveny také kosti
velkych savct, véetné klu a dvou molara slona.
Na prvnich vyzkumech se podileli i prominent-
ni archeologové té doby: Dorothy A. E. Garrod,
M. Stekelis, D. Gilead. Na konci 80. let zacala
vyzkum na lokalit¢ GBY profesorka Naama
Goren-Inbar. Mezi lety 1989 az 1997 probéhlo
sedm vyzkumnych sezon.

Treti kapitola predstavuje geografii, geolo-
gii, stratigrafii a chronologii lokality. Lokalita je
pojmenovand podle mostu, ktery spojuje Kora-
zimské sedlo s Golanskymi vySinami. Lokalita
je dlouhd asi 3,5 km a tdhne se podél biehu reky
Jordan. Kapitola podavd vycerpdvajici prehled
geologie v celém udoli Hula. Lokalita leZ{ v Le-
vantském riftu, coZ je piikop mezi Africkou
a Arabskou tektonickou deskou. Tektonick4 ak-
tivita téchto desek a vulkanickd aktivita ovliv-
nily geologii tdoli Hula. Z tohoto divodu jsou
vrstvy v lokalité naklonéné. Kapitola déle pred-
stavuje zkoumané sondy a jejich chronologii.
Pii vyzkumu bylo pouZito nékolik datovacich
metod, ale jako tspésné se ukazaly pouze dve:
datovéni ¢edi¢e pomoci prvka Ar/Ar a paleo-
magnetismus. Datovani Cedice, na kterém lez{
formace Benot Ya’aqov, poskytlo data 1.1 Ma,
zatimco Cedicovd vrstva uprostied BYF byla
datovédna na 660 ka. Toto datovani bylo dile
upfesnéno paleomagnetickou studif, jeZ zjistila,
Ze mezi vrstvami II-14 a II-15 doslo ke zméné
magnetické orientace. Ta, oznaCovand jako
Brunhes-Matuyama, je datovanid na 790 Ka.
Dile je pojedndno o surovindch vyuZivanych
k vyrobé nastroju, o jejich ptivodu a zachovani.
Mezi tfi hlavni suroviny patfil ¢edi¢, vapenec
a pazourek.

Ctvrtd kapitola detailng predstavuje meto-
dologii pouzitou jak béhem exkavacni faze, tak
post-exkavacni. DuleZitou pozndmkou je, Ze sbi-
rany byly veskeré kamenné nilezy, opracované
i pfirodni. Nésledovala typologicka a atributo-
va analyza.
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Pata kapitola knihy pojedndvd o jednotli-
vych vrstvach v ramci kazdé zkoumané plochy.
Ke kazdé vrstvé je vypracovan plan, ktery infor-
muje o distribuci dreva, kosti a Stipanych arte-
faktu, pti¢emz bifasy predstavuji vlastni katego-
rii. Bezpodet tabulek pak informuje o presném
poctu urcitého typu artefaktli v kazdé vrstvé.

Nasledujici tfi kapitoly se zabyvaji jednotli-
vymi materidly pouzivanymi béhem acheulée-
nu: pazourku, ¢edi¢i a vapenci. Kazda podava
prehled o typologii nastroji a jejich redukéni
sekvenci. Tabulky obsahuji prehledy rozmért
artefaktil a dhlt retusi.

Jak bylo uvedeno vyse, kamennd industrie
na GBY spada do Large Flake Acheulian indu-
stries (Sharon 2007), ktera je zastoupena prede-
v§im péstnimi kliny a sekaci. Lokalita je na tyto
néstroje nezvykle bohatd, zejména ve vrstvé 11-6
byl dokonce objeven ,,chodnik* z téchto ¢edico-
vych néstroji s praimérnou Cetnosti 14 péstnich
klinG na metr étvereény (Sharon 2014, 1363).
Na rozdil od jinych acheléenskych lokalit v Le-
vanté je hlavni surovinou ¢edi¢, nikoliv pazou-
rek. Primdrn{ technologii pouZitou pii zhotoveni
bifacialnich nastroji bylo ziskavan{ predetermi-
novanych Gstépa z gigantickych jader. Ustépy
pak vyZadovaly pouze minimaln{ dpravu, aby se
staly cilovymi p&stnimi kliny nebo sekaci. Ruz-
né metody zhotoveni Gstépt (slab slicing, Kom-
bewa, bifacidlni, levallois) a nasledné bifasu
z lokality byly detailné zpracovany v jiné pub-
likaci (Sharon 2007). Zejména sekace tak podle
autor dokladaji intencionalitu, pokrocilé pla-
novani a abstraktni mysleni hominidi. Odpadn{
Ustépy z vyroby bifast byly Casto transformo-
vany do jiného typu ndstroje.

Staropaleolitickych lokalit je v Levanté po-
mérn€ malo. Nejstar$i doklady kontrolovaného
ohné mimo Afriku, vyjime¢né zachovéni orga-
nickych materidlt spolu s jedinecnosti litického
souboru délaji z GBY jednu z kli¢ovych lokalit
pro pochopeni acheuléenského technokomple-
xu. Prispivaji i k porozuméni chronologie a po-
vahy migrace Out of Africa. Detailn{ multidis-
ciplinarni vyzkum, dikladné studium vsech typt
artefakta a disledné publikovani viech vysledka
presvédcivé dokazuji, Ze prof. N. Goren-Inbar
vyuzila veskerého potencidlu lokality, kterd tak
pfinesla zasadni informace o tom, jak zde homi-
nidé Zili, vyuZivali zdroje a premysleli.

Anna-Marie Marko
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Sarka Krupi¢kovd — Lumir Polacek — JiFi
Sindela¥: Velkomoravské MikulCice virtual-
né. Great Moravian Mikuléice Virtually.
Archeologicky tstav AV CR, Brno 2022. ISBN
978-80-7524-052-1. 143 str.

Publikace dvou archeologii a jednoho spe-
cialisty na grafické technologie je dal$im z vy-
stupl projektu ,,Virtudlni védecky model vel-
komoravskych Mikul¢ic (...)* z let 2018-2022.
Po tvodu, v ném?Z je objasnén koncept virtualni
archeologie, nasleduji ukdzky aplikace na jed-
notlivé aspekty archeologické prace. Ortofoto-
grafie, letecké snimky a jejich digitalizované
vyhodnoceni a srovnani s terénni dokumentaci
prinesly nové poznatky pouZitelné pri vyhodno-
covani vysledkt vyzkumu.

Napt. na srovnidni LIDARu prevedeného do
vyskopisného modelu a modelu zpracovaného
hypsometrickou $kélou (obr. 32) se na severo-
vychodni stran¢ od mikul¢ické akropole vyrazné
projevuje vyskové vymezeny ttvar lichobéZni-
kového pudorysu, vydélujici se z aredlu oznaco-
vaného jako ,,T&Sicky les”. Rysuje se zde néco,
co by mohlo byt oznaceno jako vychodni pred-
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hradi. Vyrazné se projevuje také aredl na jihu
od akropole, oznacovany jako ,,Kostelisko®, na
jehoz vychodnim okraji se nasla cirkevni stavba
(9. kostel). Archeologie v téchto mistech jesté
netekla svoje poslednf slovo.

Vyhody fotogrammetrie dokumentujici jed-
notlivé faze terénniho vyzkumu jsou predvede-
ny na fezu hradbou (obr. 35). Revizni vyzkumy
osmi kostelti a tzv. paldce provedené vletech
2010-2013 byly vizualizovany do podoby 3D
modelu. Vizualizovany byly i rekonstrukce po-
doby nékterych kosteld vychézejicich z price
Josefa PosSmourného. Rekonstrukce by si vSak
zaslouzily aplikaci modulového schématu i na
nadzemni konstrukce a posouzeni statické inos-
nosti podloZi, zvlasté kdyZ u trojlodn{ baziliky
a dalsich kosteld (4., 5., 8.) byly zaklady posta-
veny pres vyplné star§ich zahloubenych sidlist-
nich objektl.

Veliké moznosti pfi prezentaci vysledka
predstavuje holografickd projekce aplikovand
na dvoupldstovém gombiku a hrobu bojovnika
s mecem. Fotogrammetrie zase umozZiuje nové
mozZnosti studia vyrobnich postupti $perki. Tak

bylo moZno stanovit, Ze pro zhotoveni jedné
zlaté ndusnice bylo potieba 4 g zlata, 10 cm
perlovaného drétu, 30 velkych a 350 drobnych
granuli (obr. 44). Porovnéni rozvinutych plastt
gombikt vedlo k zavéru, Ze jednotlivé kusy ze
soudasné vyrobenych part se dostaly do raz-
nych hrobi. U jiného exemplare byly odhaleny
i drobné, jinak jen téZko postiehnutelné chyby.
P1i pouziti této metody na velkomoravské Sper-
ky nejen z Mikul¢ic, ale i Pohanska a okol{
Uherského Hradisté, 1ze ocekdvat nové poznat-
ky tykajici se dilen, chronologie i socidlnich otd-
zek. Zavérem je predstavena vystava ,,Velko-
moravské Mikulcice virtudlné” instalovand
roku 2022 v mikul¢ické vyzkumné zdkladné.
Publikace predstavuje veliké mozZnosti, kte-
ré poskytuje technika pfi studiu archeologickych
terénnich situaci i artefaktti. Podminkou dspé-
chu je v8ak dobrd spoluprace archeologti a tech-
nikd, kterd stanovi redlné pozadavky archeo-
logie a odpovidajici technické mozZnosti. Bez
konkrétnich lidi otevienych moderni technice
a historii, jejiZ soucdsti archeologie je, se to ne-
obejde.
Josef Unger
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lengyelské Stipané industrie z Drnholce, okr. Bfeclav

Kocar, P.: viz Vostrovska, |. — Kocar, P. — Kocéarova, R. — Muigg, B. — Urbanova, K.

Kocarovd, R.: viz Vostrovska, |. — Kocar, P. — Koc¢arov4, R. — Muigg, B. — Urbanovd, K.

110-133

241-274

180-202

505-537

203-240

346-380



548 Obsah Archeologickych rozhledu LXXIV-2022

Kostovd, N.: viz Limbursky, P. — Vélovd, L. — PGlpanové-Reszczyriska, A. — Kostovd, N.

Kovacik, P. — Pavelka, J. — Horinkovd, A., Radla z pozdni doby bronzové z Opavy — Late
Bronze Age ards from Opava, Czech Silesia

Kovacikova, L.: viz Drtikolovéa Kaupovd, S. — Vytlacil, Z. — Kovacikovd, L. — Latkovd, M. —
Poléacek, L. — Veleminsky, P.

Krivdnek, R.: viz CiZzma¥, |. — Kfivanek, R. — Popelka, M.

Kubin, P.: viz Sedlackova, H. — Musil, ). — Kubin, P. — Podliska, J. — Rohanov4, D. — Sta-
nék, P. — Vadurova, K.

Kysely, R.: viz Dreslerovd, D. — Venclovd4, N. — Demjan, P. — Kysely, R. — Matousek, V.

Kysely, R. — Peske, L., New discoveries change existing views on the domestication of
the horse and specify its role in human prehistory and history — a review — Nové objevy
méni pfedstavy o domestikaci koné a upfesnuji jeho roli v lidskych déjinach

Latkova, M.: viz Drtikolova Kaupovd, S. — Vytlacil, Z. — Kovacikova, L. — Latkova, M. —
Polacek, L. — Veleminsky, P.

Limbursky, P. — Vélovd, L. — Piilpdnovd-Reszczyriska, A. — KoStovd, N., Ty¢inkové ndram-
ky v hrobech tnétické kultury v Cechach — Cast bar bracelets in Unétice culture graves
in Bohemia

Matousek, V.: viz Dreslerovd, D. — Venclovd, N. — Demjén, P. — Kysely, R. — Matousek, V.
Muigg, B.: viz Vostrovska, |. — Kocér, P. — Ko¢arovd, R. — Muigg, B. — Urbanovd, K.

Musil, J.: viz Sedlackova, H. — Musil, J. — Kubin, P. — Podliska, |. — Rohanov4, D. — Sta-
nék, P. — Vadurova, K.

Nosek, V.: viz Kanakova, L. — Trampota, F. — Dreslerova, G. — Nosek, V. — Pfichystal, A.

Novdckova, A. — Karidkovd, L. — Zeman, T., |dentification of workshop activities by use-
wear analysis: Antler processing at Zlechov-Padélky (South Moravia) in the Late Roman
period — Traseologicka identifikace dilenskych aktivit. Zpracovani parohoviny na sidlisti
Zlechov-Padélky (okr. Uherské Hradisté) v pozdni dobé fimské

Okoriska-Bulas, M. — Bulas, J. — Przybyta, M. M., Rediscovery of a known site. The results
of magnetic and field-walking survey at the Roman period pottery production site in
Wrzepia, Lesser Poland — Znovuobjeveni znamé lokality. Vysledky magnetometrického
a povrchového prizkumu hrnéitského centra z doby fimské: Wrzepia, Malopolsko

Ondrackovd, L.: viz Pllpan, M. — HoSek, J. — Pllpénova-Reszczyriska, A. — Ondréackova, L.

Pankowskd, A., Vyznam histotafonomie a terénni antropologie p¥i rekonstrukci pohfeb-
niho ritu kultury se 3iilirovou keramikou na Moravé — A taphonomic approach to Cor-
ded Ware culture mortuary practices in Moravia

Pavelka, J.: viz Kovécik, P. — Pavelka, ]. — Hofinkova, A.
Peske, L.: viz Kysely, R. — Peske, L.

Podliska, J.: viz Sedlackova, H. — Musil, ). — Kubin, P. — Podliska, J. — Rohanovéd, D. —
Stanék, P. — Vadurova, K.

Polacek, L.: viz Drtikolova Kaupova, S. — Vytlacil, Z. — Kovacikovd, L. — Latkovd, M. —
Polécek, L. — Veleminsky, P.

155-179

299-345

405-425

84-109

67-83

462-478



Archeologické rozhledy LXXIV-2022

Popelka, M.: viz CiZmaét, I. — Krivanek, R. — Popelka, M.
Przybyta, M. M.: viz Okoriska-Bulas, M. — Bulas, |. — Przybyta, M. M.
Prichystal, A.: viz Kafidkovd, L. — Trampota, F. — Dreslerovd, G. — Nosek, V. — Pfichystal, A.

Piilpdn, M. — HoSek, J. — Pilpdnovd-Reszczyniska, A. — Ondrdckovd, L., Sekery s raménky
z Krugnych hor. K solitérnim naleztim z doby halstatské z hor a kopcti Ceského masivu —
Trunnion axes from the Ore Mountains/Erzgebirge. On solitary finds from the Hallstatt
period from the hills and mountains of the Bohemian Massif

Piilpdnovd-Reszczyriska, A.: viz Limbursky, P. — Vélovd, L. — PGlpanova-Reszczyniska, A. —
Kostova, N.

Piilpdnovd-Reszczyriska, A.: viz Pllpan, M. — HoSek, |. — Pllpdnova-Reszczyriska, A. —
Ondréackova, L.

Rohanovd, D.: viz Sedlackovd, H. — Musil, ]. — Kubin, P. — Podliska, |. — Rohanova, D. —
Stanék, P. — Vadurova, K.

Sedldackovd, H. — Musil, J. — Kubin, P. — Podliska, J. — Rohanovd, D. — Stanék, P. — Va-
durovd, K., Cise s choboty v kontextu gotického a renesanéniho skla v Cechach a na
Moravé — Claw beakers in the context of Gothic and Renaissance glass in Bohemia and
Moravia

Stanék, P.: viz Sedlackovd, H. — Musil, J. — Kubin, P. — Podliska, |. — Rohanova, D. — Sta-
nék, P. — Vadurova, K.

Simunkovd, K.: viz Beljak PaZinova, N. — Simunkova, K. — Beljak, J.

Tarbay, J. G., Late Bronze Age spears in the ‘floor’ from Velem-Szent Vid, Hungary —
Kopi z pozdni doby bronzové v , podlaze” z Velem-Szent Vid, Madarsko

Trampota, F.: viz Kandkova, L. — Trampota, F. — Dreslerovd, G. — Nosek, V. — Pfichystal, A.
Urbanovd, K.: viz Vostrovska, |. — Kocar, P. — Koc¢arov4, R. — Muigg, B. — Urbanova, K.

Vadurovd, K.: viz Sedlackovd, H. — Musil, J. — Kubin, P. — Podliska, J. — Rohanova, D. —
Stanék, P. — Vadurova, K.

Veleminsky, P.: viz Drtikolova Kaupova, S. — Vytlacil, Z. — Kovacikova, L. — Latkova, M. —
Poléacek, L. — Veleminsky, P.

Vélovd, L.: viz Limbursky, P. — Vélova, L. — Pllpanova-Reszczyriska, A. — Kostovd, N.
Venclovd, N.: viz Dreslerovd, D. — Venclovd, N. — Demijan, P. — Kysely, R. — Matousek, V.

Vostrovskd, 1. — Kocdr, P. — Kocdrovd, R. — Muigg, B. — Urbanovd, K., Organické nddoby
na vodu ze studny kultury s linearni keramikou v Mohelnici, okr. Sumperk — Organic
water vessels from a Linearbandkeramik well in Mohelnice, North Moravia

Wytlacil, Z.: viz Drtikolova Kaupova, S. — Vytlacil, Z. — Kovacikova, L. — Latkova, M. —
Polacek, L. — Veleminsky, P.

Zeman, T.: viz Novackova, A. — Kanakova, L. — Zeman, T.

Zurkiewicz, D., Deposits of Funnel Beaker culture vessels in wells. New materials — new
perspectives — Nalezy keramickych naddob kultury nalevkovitych pohérd ve studnach.
Nové materidly — nové pohledy

549

3-66

275-290

479-504

435-461

381-404



550 Obsah Archeologickych rozhledu LXXIV-2022

DISKUSE

Kvétina, P.: viz Trampota, F. — Kvétina, P.
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Unger, J., Jaroslav Podliska — Eva Cerna — Zuzana Zlamalové Cilova — Romana Kozakova
(eds.): Sklo z archeologickych vyzkum. Archeologie, technologie a metody priizkumu,
konzervace a restaurovani (Brno 2021)

Unger, J., Lumir Polacek et al.: Mikulcice 900. Atlas velkomoravské aglomerace (Brno
2021)
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Archeologické rozhledy publikuji prispévky v téchto sekcich

Peer-reviewed sekce:

VYZKUMNY CLANEK

prispévek prezentujici novy vyzkum, pfipadovou studii nebo posun v archeologii sttedni Evropy
maximalni rozsah 12 000 slov (zahrnuje pouze vlastni text a soupis literatury) a 20 obrazo-
vych priloh a tabulek

celkovi struktura &lanku by méla respektovat nasledujici rozvrzeni: Uvod, Materiél a metody,
Vysledky, Diskuze, Zavéry; v odtivodnénych piipadech je mozné zvolit alternativni rozvrzeni
5-7 kli¢ovych slov, abstrakt v rozsahu 100-200 slov, pro pfispévky v estiné a slovensting také
anglicky souhrn v rozsahu 500-1500 slov

TEMATICKA SYNTEZA

o

¢lanek prinasejici souhrn urcitého tématu sttedoevropské archeologie nebo se vztahem k to-
muto prostoru; prispévek by mél nabidnout uceleny prehled dosavadni literatury i nejnovéjsi
zavery tykajici se dané problematiky

maximaln{ rozsah 12 000 slov (zahrnuje pouze vlastni text a soupis literatury) a 15 obrazo-
vych priloh a tabulek

5-7 klicovych slov, abstrakt v rozsahu 100-200 slov, pro prispévky v ¢estiné a slovensting také
anglicky souhrn v rozsahu 500-1500 slov

DISKUZE

o

o

prispévek diskutujici aktudlni problematiku feSenou v ramci badatelské obce, polemizujici
s ostatnimi autory nebo metodologickymi pristupy

rozsah maximalné 8 000 slov (zahrnuje pouze vlastni text a soupis literatury) a 5 obrazovych
priloh nebo tabulek

zadame autory, aby se pfi polemice s ostatnimi badateli vyvarovali expresivnich negativnich
vyrazi, invektiv a argumentd ad hominem; v takovych piipadech si redakce vyhrazuje pravo
editovat ¢i dokonce odmitnout rukopis

5-7 klicovych slov, abstrakt v rozsahu 100-200 slov, pro prispévky v ¢estiné a slovensting také
anglicky souhrn v rozsahu 500-1500 slov

Editor-reviewed sekce:

RECENZE

o

recenze nové publikované archeologické literatury tykajici se nebo majici presah do archeo-
logie stfedni Evropy, recenze by méla zasadit publikaci do soucasného diskurzu a prezentovat
také recenzentiiv nazor; kratké anotace nejsou redakei pfijimany

rozsah maximalné 4 000 slov

Zadame autory, aby se vyvarovali expresivnich negativnich vyrazd, invektiv a argumentt
ad hominem; v takovych pripadech si redakce vyhrazuje pravo editovat ¢i dokonce odmitnout
rukopis

ZPRAVY

kréatké prispévky prindsejici zpravy z konferenci, nekrology nebo verejna prohlaSen{
rozsah maximdlng 2 000 slov

¢asopis neotiskuje blahoprani k narozeninam a pripominky jubile{ zaslouzilych badateld



