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Sekery s raménky z Krusnych hor

K solitérnim nalezim z doby halStatské
z hor a kopcu 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

Marek Pllpan - Jifi HoSek -
Agnieszka Palpdanové-Reszczyriska - Lenka Ondréackova

Tématem cldanku jsou Zelezné sekery s raménky nalezené v letech 2016-2017 na katastrech obci Drmaly
a Vysokd Pec (okr. Chomutov, severozdpadni Cechy). Metalograficky bylo prokdzdno, Ze jde o kvalimé
zpracované secné zbrané/ndstroje s mistné kalenymi ocelovymi brity; u jednoho z nich byla doloZena uni-
kami viozka z arzénového Zeleza. Sekery s raménky prevdziné datované do rozpéti stupriii Ha C2-D1-2 se na
Ceském tizemi nachdzeji v mensi mire v depotech, na pohrebistich, sidlistich a hradistich doby halStatské.
Jejich nejvetsi skupinu tvori solitérni, tzv. ojedinélé nalezy intenciondlné deponované mimo soudobé aredly
béZnych lidskych aktivit a situované prevazné ve vysokohorském lesnim terénu, nékdy v blizkosti vodnich
zdrojii, komunikaci ¢i hradist. Vazba monodepositit a depotit na markantni prirodné formovand mista
(hory, skdly, jeskyné, pramenisté ad.) miiZe predstavovat archeologicky projev ritudlniho chovdni obyvatel
doby halstatské v sakralni krajiné.

doba halStatska — nastroje/zbrané — sekery s raménky — tauzie — arzénové Zelezo — Kru3né hory — solitérn{
nalezy — symbolicky vyznam

The subject of the article is iron trunnion axes found in the years 20162017 in the cadastral territory of
the villages of Drmaly and Vysokd Pec (Chomutov district, northwest Bohemia). It was metallographically
proven that the artefacts are finely crafted cutting weapons/tools with differentially quench-hardened steel
cutting edges. A unique inlay from arsenic iron was documented on one of the axes. Trunnion axes most-
ly dated to Ha C2-D1-2 are found in Bohemia to a lesser extent in Hallstatt period hoards, cemeteries,
settlements and hillforts. Their largest group is composed of solitary finds intentionally deposited outside
of contemporary areas of regular human activities and situated primarily in forested mountain terrain,
sometimes in the vicinity of water sources, routes or hillforts. The connection between deposits and striking
natural locations (mountains, cliffs, caves, river sources, etc.) could represent an archaeological mani-
festation of the ritual behaviour of Hallstatt period man in the sacred landscape.

Hallstatt period — tools/weapons — trunnion axes — inlay — arsenic iron — Ore Mountains — solitary finds —
symbolic meaning

Janu Blazkovi k Zivotnimu jubileu

1. Uvod

Maloktery kovovy artefakt doby halStatské zaznamenal ve stfedni Evropé v poslednim
Ctvrtstoleti tak exponencidlni vzrust ndlezové zdkladny jako Zelezné sekery s raménky

https://doi.org/10.35686/AR.2022.1
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Obr. 1. Poloha lokalit (1) Drmaly, okr. Chomutoy, a (2) Vysoka Pec, okr. Chomutov (podle mapovych pod-
kladti CUZK a European Environment Agency; obr. 1—4, 16-20, 24 vynesl |. Sély).
Fig. 1. Location of sites (1) Drmaly, Chomutov district, and (2) Vysoka Pec, Chomutov district.

(srov. Wesse 1990). V poslednich dvou dekddéach byl dolozen jejich prirtstek nejen v tra-
di¢nich oblastech (severozapadni, stiedni a jizni Cechy; HoSek — Smrz — Silhovd 2007;
Cizmar 2008; Hosek 2008; Michdlek — Frohlich — Chvojka 2015; Michdlek et al. 2018),
ale poprvé i z regiond, odkud jest& neddvno nebyly zndmy (vychodni Cechy, stfedni az
vychodni Morava: Hlava 2002; Vich — Pdcl 2013; Fojtik — Popelka 2017). Zatimco pred
nékolika lety bylo z Cech evidovano pouhych p&t exempléia (Hosek — Smr — Silhovd 2007,
336), v dne$ni dobé je jejich polet vice nez &tyindsobny (srov. Cizmdr 2008; Hosek 2008;
Vich — Pdcl 2013; Koutecky 2014a, 653; Michdlek — Frohlich — Chvojka 2015, 125-126).
Navic pribyvaji z perifernich horskych oblasti situovanych mimo tradi¢ni sidelni oikume-
nu doby halStatské, kde bychom je pred neddvnem ocekdvali jen stézi. Nédlezy s podob-
nym piirodnim kontextem maji tudiZ potencial rozsitit nas nahled na zpisoby depozi¢niho
chovéni obyvatel doby halstatské. Dvéma z nich, jeZ byly nalezeny v letech 20162017
na Chomutovsku v Krusnych horach a na jejich upati, se zabyva tento ¢lanek.

2. Nélezové okolnosti a popis nélezu

Oba niZe popsané exemplare Zeleznych seker s raménky, nalezené pti amatérskych detek-
torovych prizkumech, byly predany do Oblastniho muzea v Chomutové. Mista nélezi spo-
¢ivala v dohledové vzdalenosti ca 2,3 km od sebe vzdus$nou carou; prevySeni mezi nimi
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Obr. 2. Digitalni model reliéfu 5G v povodi Kundratického, Drmalského a Nivského potoka (LuZce). 1: Drmaly;
2: Vysoka Pec.

Fig. 2. 5G digital elevation model in the floodplain of the Kundraticky, Drmalsky and Nivsky streams (LuZce).
1: Drmaly; 2: Vysoka Pec.

PEPL

¢itd ca 170 m (obr. 3, 4). Geologickou stavbu stfedni ¢asti Kru$nych hor charakterizuji
muskovit-biotitické svory, pararuly a ortoruly krusnohorského krystalinika. Pidnim typem
je v Krusnych horach podzol kambicky, pfi jejich pat€ jsou uloZeny karbizemé (Demek —
Mackovcin edd. 2006, 75; stov. Koutecky — Bouzek 2009, 215). Povrchové lesni humuso-
vé vrstva dosahovala v misté uloZeni ndlezti od 20 do 35 cm. Vegetacni pokryv v Drma-
lech tvori v soucasné dobé prevazné acidofilni buciny, ve Vysoké Peci prevladaji duby.
Podle rekonstrukéniho usporddani prirozené vegetace pokryvaly zdjmové izemi ernyso-
vé dubo-habtiny (Mikyska et al. 1969; Neuhduslovd et al. 1998).

Drmaly, okr. Chomutov (inv. ¢. CV N-11 764)

Nilez odevzdal dne 3. 5. 2016 p. Antonin Capek z Chomutova. Podle tidaji ndlezce
byla sekera nalezena severozdpadné od Drmal na poloze Mufloni pahorek v nadm. vysce
454 m, v lesn{ hrabance v hloubce ca 35 cm (obr. 1: 1; 2: 1).! Tato poloha spolu s vrchem
Nad vodérnou (457-522 m n. m.) predstavuje vyrazné jazykovité vybézky jizZniho tiboci
Kru$nych hor. Pfirodni ttvary jsou protnuty hluboce zafiznutymi tdolimi LuZce (téZ jako

! Soufadnice nalezu v JTSK: Y —804215,05; X — 984888,84. Cislo nalezu PAS AMCR: C-202204159-N00001.
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Obr. 3. Terénni konfigurace a umisténi nalez( v krajiné. 1: Drmaly; 2: Vysoka Pec (podklad DMR 5G).
Fig. 3. Terrain configuration and position of finds in landscape. 1: Drmaly; 2: Vysoka Pec.

Nivsky potok) a Kundratického potoka a tvorif spolu s dal§imi vrchy (Kamenice 520 m n. m.;
Jedlova 853 m n. m.) zdalky viditelnou krajinnou dominantu stfedni partie Krusnych hor.

Popis ndlezu: Zelezna sekera s postrannimi raménky kolmo posazenymi, s vyrazn& odsazenym oble tva-
rovanym tylem a véjifovité rozsifenym ostifm varianty II[,C1 (typologie podle Wesse 1990, 80, Abb. 19).
Rozmeéry: d. 153 mm; §. ostif max. 87 mm; s. max. 7 mm; §. tylu 27 mm; §. pod raménky 25 mm; d. mezi
horni ¢asti ramének a spodni ¢asti tylu 12 mm; rozpéti ramének 51 mm; hmotnost 246 g (pfed konzervaci).
Stav pred konzervaci: z¢asti poskozeno jedno raménko, jadro predmétu zachovano, koroze puchyrkovita
(obr. 5: 1a=b; obr. 6: 1a-b).

Vysoka Pec, okr. Chomutov (inv. ¢. CV N-11 769)

Dne 24. 2. 2017 predal p. Martin Klier z Jirkova Zeleznou sekeru a dalsi Zelezné pred-
méty (sttedovéké az novovekeé), které nalezl v lese vychodnim smérem od obce Vysoka Pec
v lesni hrabance v hloubce ca 20 cm (obr. 1: 2; 2: 2).2 Severovychodni okoli obce leZi na
samém okraji plochy zni¢ené hnédouhelnym lomem CSA, nicméné lokalita se nachazi na
malém zachovaném prostoru pavodniho lesa leziciho mezi polohami ,,Ke Kundraticim*
a,,V lukdch* v nadm. vysce 286 m. NejbliZzsim vodnim zdrojem byl v minulosti Kundra-
ticky potok protékajici ca 600 m severné od lokality (dnes regulovan).

Popis ndlezu: Zelezna sekera s postrannimi raménky kolmo posazenymi, s lehce asymetrickym t&lem
a poSkozenym nedochovanym tylem varianty III,A3 (podle Wesse 1990, 79, Abb. 19). Stavajici docho-
vané zakonceni je mirné rozsifené a zaoblené. Rozméry: d. 159 mm; . ostif max. 53 mm; s. max. 6 mm;
§. tylu 26 mm; §. pod raménky 31 mm; d. mezi horni ¢asti ramének a spodni ¢asti tylu min. 38 mm; roz-
péti ramének 58 mm; hmotnost 161 g (ped konzervaci). Stav pred konzervaci: tyl poskozeny a nedocho-
vany, z€asti poskozeno ostii a jedno raménko, povrchova vrstva predmétu se lame v podélnych platech,
jadro zachovano, koroze agresivni puchyrkovita (obr. 5: 2a-b; 6: 2a-b).

2 Soutadnice nalezu v JTSK: Y — 802087,93; X — 985789,63. Cislo nalezu PAS AMCR: C-202204159-N00002.
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Obr. 4. Terénni konfigurace a umisténi nalezd v krajiné. 1: Drmaly; 2: Vysoké Pec (podklad DMR 5G a 3D
ortofoto).
Fig. 4. Terrain configuration and position of finds in landscape. 1: Drmaly; 2: Vysoka Pec.

3. Vyhodnoceni nélez(

Analyzované exempldie seker s raménky?® (Armchenbeile; trunnion/lugged flat axes)
z Chomutovska se od sebe odliSuji dil¢imi prvky a proporcemi. Zatimco prvni exemplar
patii mezi Siroké typy s véjifovitym ostiim a kratkym tylem (obr. 5: la—b; obr. 6: 1a-b),
druhy zastupuje Stihly trapézovity typ s dlouhym tylem (obr. 5: 2a—b; 6: 2a-b). S ohledem
na tyl 1ze hodnotit pouze exemplar v Drmal, ktery je vyrazné odsazeny a oble tvarovany.
Tyl sekery z Vysoké Pece je odlomeny a nedochovany. Poslednim typologicky urcujicim
elementem je vyska umisténi ramének vici tylu. Raménka sekery z Drmal jsou vysoko
posazend (12 mm od tylu), naproti tomu u exemplare z Vysoké Pece spocivaji podstatné
nize (38 mm od stavajiciho konce). Nélez z Drmal pisobi mnohem masivnéji a robustnéji,
o ¢emZ sveédci i1 jeho podstatné vyssi hmotnost.

Z typologického hlediska patii oba exemplare k charakteristickym stfedoevropskym
zdstupclim Zeleznych halStatskych seker s raménky skupiny III, podle A. Wesse (1990,
79-80). Vzhledem k délce exemplére a formé tylu, Sitce jeho ostii a kratké vzdalenosti
ramének od tylu (< 20 mm) splituje exemplar z Drmal (obr. 5: 1a—b; 6: 1a—b) vSemi sle-
dovanymi kritérii definice varianty III3C1 podle A. Wesse (1990, 80, Abb. 19, Taf. 35),
ktera je na nasem tzemi jedna z nejrozsitenéjSich. Nékolik exemplara této varianty po-
chézi ze severozapadnich (HoSek — Smrz — Silhovd 2007; Cizmar 2008) a stiednich Cech
(Michdlek — Frohlich — Chvojka 2015, 125-126), jejich hojnéjsi vyskyt se vaze na jiho-
Ceskou oblast (Michdlek — Frohlich — Chvojka 2015, 120-121, 125-126; Michdlek 2017,

3 Nekdy se uvadéji jako sekery s postrannimi kridélky (Dvorak 1933, 36; Dubsky 1949, 182; Smejtek — Lutov-
sky — Militky 2013, 11, 392-393; Koutecky 2014a, 653, 655).
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Obr. 5. Zelezné sekery s raménky z Chomutovska. 1: Drmaly (avers, revers); 2: Vysokd Pec (avers, revers;
kresba H. Jon&sova; Gprava obr. 5-6, 15, 20-21: $. Cmunt Martinkova).

Fig. 5. Trunnion axes from the Chomutov region. 1: Drmaly (obverse, reverse); 2: Vysoka Pec (obverse,
reverse).
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Obr. 6. Zelezné sekery s raménky z Chomutovska. 1: Drmaly (avers, revers); 2: Vysoka Pec (avers, revers;
foto M. Zihla).

Fig. 6. Trunnion axes from the Chomutov region. 1: Drmaly (obverse, reverse); 2: Vysoké Pec (obverse,
reverse).
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366-367, 506-507; Michdlek et al. 2018, 166). Své zastupce maji rovnéz v jihomoravském
prostedi hordkovské kultury (srov. Wesse 1990, 189, ¢. 38—40; Taf. 35: 38—40; Parzinger —
Nekvasil — Barth 1995, 65-66, 244, Taf. 28: 310-312, 29: 313; Hlava 2002, 127, ¢. 1;
Oliva et al. 2015, 137-138, obr. VIII. 38; Golec 2019, obr. 28: 3). Kromé Cecha Moravy
jsou tyto varianty seker rozsifeny v Dolnim Slezsku v okoli Vratislavi (Radtowice, pow.
Otawa: Wesse 1990, 187, ¢. 23; Gedl 2004, 54, ¢. 109, Taf. 11: 109; Wroctaw — Ksieze Mate:
Wesse 1990, 188, €. 32, Karte 17; Gedl 2004, 55, ¢. 135, Taf. 13: 135). Ojedinély vyskyt
je zaznamendn i v Hornim Rakousku (Mayer 1977, 237, €. 1421; Wesse 1990, 193, €. 83).
Dand varianta vykazuje vazbu na oblasti halStatskych kultur umisténych severné od Alp
(srov. Wesse 1990, 80).

Geograficky nejbliZ8i analogie k variant€ I1I,C1 z Drmal pochazeji z Biezna, okr. Lito-
méfice (HoSek — Smrz — Silhovd 2007, obr. 1; Koutecky 2008a, obr. 18: 8), a Krasného
Lesa, okr. Usti nad Labem (Cizmdr 2008, obr. 2: 1). Jejich obdoby nachazime rovnéz ve
stfednich Cechéch v lokalitich Chloumek u Mladé Boleslavi a patrné i Jablonna, okr. Pii-
bram (Michdlek — Frohlich — Chvojka 2015, 126). Morfologicky bliZs{ analogie této varian-
ty prinaseji jihoceské nalezy z prostredi halStatské mohylové kultury. Nejpresné;jsi analo-
gii predstavuje sekera z depotu/mohyly z Vraze/Zlivic (srov. Wesse 1990, Taf. 35: 53;
Michdlek — Frohlich — Chvojka 2015, obr. 8: 1; Michdlek 2017, tab. 401: 1), kterda ma
podobné utvareny tyl, vysoko posazend raménka a dostatecné Siroké ostii jako priklad
z Drmal. Analogickd sekera, kterd byla soucésti depotu ¢tyt Zeleznych predmétd, pochazi
z Ttebanic, okr. Prachatice (Michdlek — Frohlich — Chvojka 2015, 120, €. 2, obr. 5 uprostied,
obr. 6: 2). Posledni jiho¢eskou agalogii varianty III,C1 pfedstavuje ndlez z mohyly bez
znamych ndlezovych okolnosti z Repce, okr. Tabor (Michdlek — Frohlich — Chvojka 2015,
125, ¢. 2, obr. 9: 1; Michdlek 2017, 366-367, tab. 289: 5). Delsi exemplare (> 170 mm)
analyzované varianty seker neZ nélez z Drmal nachazime na jizni Moravé, v Habrvce —
Byci skale (Wesse 1990, 189, ¢. 38—40; Taf. 35: 38-40; Parzinger — Nekvasil — Barth 1995,
65-66, 244, Taf. 28: 310-312; Hlava 2002, 127), ¢i v lokalité Greiner Strudel, resp. Do-
naustrudel bei St. Nikola v hornorakouském Podunaji (Mayer 1977, 237, Taf. 96: 1421;
srov. Wesse 1990, 193, ¢. 83, Taf. 35: 83). Naproti tomu men${ varianty IIII,C2 Ize ojediné-
le nalézt az v Posali v lokalité Schloben, Kr. Jena (Pleiner 1968, 34-35, Taf. I: 4; Wesse
1990, 185, ¢. 4), kterd spolu se severoceskymi exemplafi predstavuje nejzapadnéjsi vyskyt
tohoto druhu ndlezu ve stfedni Evropé (srov. Wesse 1990, Karte 17).

Variantu III3C1 Ize podle A. Wesse (1990, 80, 158-162, Abb. 19, 55) datovat (vlo roz-
péti stupni Ha C2 — Ha D2, k ¢emuz se priklani i dalsi autofi (srov. HoSek — SmrZ — Silhovd
2007, 336; Cizmdr 2008, 231). Vétsina Ceskych exemplaiii pochdzi z neuzavienych nebo
nejistych kontextd, jeZ neumoziuji jakkoliv zptesnit jejich dataci. Mirné€ uzsi datovéni do
Ha C2-D1-2 poskytuje pouze depot z Ttebanic (okr. Prachatice), jehoZ soucasti byla vét-
81 sekera varianty II1,C1 spolu s mensi variantou II1,B1 (Michdlek — Fréhlich — Chvojka
2015, 120-121, obr. 6: 1-2). Identicka typologicka skladba predmétl byla u¢inéna i v pii-
padé stejné datovaného depotu/mohyly ve VraZi/Zlivicich, okr. Pisek (srov. Michdlek —
Frohlich — Chvojka 2015, 121; Michdlek 2017, tab. 401: 1-4). Dels{ jihomoravské exem-
plare této varianty mohou poukazovat i na relativné pozdni dataci s moznym rozpétim od
Ha D1b po Ha D3 (v pojeti M. Golce ca 575 az 450 pt. n. 1.; k dataci v posledni dob¢ srov.
Oliva et al. 2015, 135-146; Golec — Cermdkovd — Fojtik 2016, 178-179, 181-182; Bartik
etal. 2017, 32-34; Golec 2019, 103).
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S ohledem na poSkozeny a nedochovany tyl sekery z Vysoké Pece se jednd o typolo-
gicky obtiznéji urcitelny exemplar (obr. 5: 2a-b; 6: 2a—b). Vzhledem k nizko posazenym
raménk{im (38 mm) prindleZi k typu IIL,A a §ftkou t€la pod raménky se nejvice bliZi varian-
t€ III,A3 (podle Wesse 1990, 79, Abb. 19). Varianty III,A1 az III,A3 predstavuji charak-
teristické zastupce halStatskych seker s horizontdln€ posazenymi raménky a trapézovité
roz§itenym ostiim (Wesse 1990, 79, Taf. 24, 31-33).*

Varianta III,A3 je na rozdil od pfedchozfvv Cechéch dosti vzacnd. Jediny zndmy
exemplar pochdzi z Chlumce u Olesniku, okr. Ceské Budé&jovice (Michdlek — Frohlich —
Chvojka 2015, 125, €. 1, obr. 9: 2; Michdlek et al. 2018, 138-139, ¢. 1, obr. 13: 6). Tento
nélez disponuje i obdobnymi parametry jako exemplar z Vysoké Pece (podobna délka,
§itka tylu a identickd hmotnost pred konzervaci). Nejvétsi koncentrace této varianty
se nachéazi na pohrebisti v eponymnim Hallstattu (Mayer 1977, 236238, Taf. 95: 1413,
95: 1416, 96: 1427; Wesse 1990, 195-196, Taf. 33: 102, 33: 111; 34: 114). Pomérné
hojné jsou evidovany v Dolnim Slezsku (Cieszkéw: Wesse 1990, 186, ¢. 9, Taf. 34: 9;
Wroctaw — Ksieze Wielkie: Gedl 2004, 55, ¢. 136, Taf. 13: 135; srov. Wesse 1990, 188189,
¢. 33, Taf. 34: 33), Madarsku (Gyongyos: Gallus — Horvdth 1939, 112, Taf. 70: 4; Wesse
1990, 197, €. 117, Taf. 33: 117; Diésgyor: Gallus — Horvdth 1939, 110, Taf. 67: 15; Wesse
1990, 196, ¢. 115, Taf. 33: 115), ojedinéle i ve Slovinsku (Vace: Wesse 1990, 201, ¢. 160,
Taf. 33: 160).

Vzhledem k chybéjicimu tylu sekery z Vysoké Pece musime vzit v Gvahu, Ze muze
teoreticky spadat i k del3{ variant€ III,A1 (podle Wesse 1990, 79). Jejich nejvetsi pocet
pohrebisti v Hallstattu (Mayer 1977, Taf. 94: 1405, 95: 1406, 1411, 1415, 1419, 96: 1420,
1424, 1429, 1432; Wesse 1990, 79, 193-196). Zndmy jsou i z pohtebisté¢ Bad Fischau
v Dolnim Rakousku (srov. Mayer 1977, 235, Taf. 94: 1402) ¢i z Burgstallu ve §tyrsku
(Wesse 1990, 192, ¢. 718, Taf. 32: 78). Vyskyt varianty II[,A1 byl doloZen na Slovensku
(Triblavina, okr. Senec: Studenikovd 2000, 71, Abb. 2: 2) a zcela neddvno i na vychodé
Moravy (Lukovecek, okr. Zlin: Fojtik — Popelka 2017, 170, 174, obr. 2: 1). Dalsi exem-
pléte pochdzeji z Madarska (Gallus — Horvdth 1939, 41, 109, Taf. 60: 6; Wesse 1990,
196-197, ¢. 116, 122, Taf. 32: 116, 122) a Srbska (Wesse 1990, 199-200, ¢. 138, 155);
ojedinéle i z Bosny a Hercegoviny (ibid., 199, ¢. 135).° Hlavni chronologicky rdmec va-
riant ITI;A1 a II[,A3 spadé do rozpéti stupiiii Ha C2 aZz Ha D2 (srov. ibid., 157-158, 168,
Abb. 55). Nejstarsi vyskyt varianty II[,A1 je doloZen jiZ ve stupni Ha C1 (viz niZe kap. 5.5;
srov. ibid., 157).

4V ramci typu III, (délka mezi horni hranou ramének a spodnf ¢dsti tylu je > 30 mm) jsou rozliSeny varianta
III,A1: velké exempldfe > 180 mm; varianta III,A2: parametry jako vySe, jen relativné malé; varianta III,A3: Sftka
listu pod raménky méf{ zhruba 25 mm (Vysoka Pec: 26 mm; podle Wesse 1990, 79).

5 Tvarové analogie k exemplafi z Vysoké Pece piindsi nékdy i stiedni varianta Wesse II1,A2; napf. Horn{
a Dolni Rakousko (Mayer 1977, Taf. 96: 1431; Wesse 1990, 193—194), Karpatska kotlina (Wesse 1990, 197);
Prostéjovsko: ojedin€ly nalez z Klenovic na Hané (rozhrani variant IHSA2 a lIL,B1: Hlava 2002, 128, ¢. 2,
obr. 2: 6) ¢i hrobovy nélez z roku 1911 z Ur¢ic-Héjové (Filip 1936—1937, 98, obr. 51: 10; Podborsky 1970, 169,
Taf. 64: 1; Wesse 1990, 189, Taf. 33: 41; Hlava 2002, 128, ¢. 6, obr. 2: 8; Michdlek — Frohlich — Chvojka 2015,
127,¢. 19).
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4. Metalograficka analyza

Dobry stav zachovani kovového jadra obou nélezd umoznil provedeni metalografického

prizkumu. Cilem bylo zejména ovéfit funkéni kvalitu obou seker a déle rozsifit nase po-
znani o vyrobnich kovaiskych postupech té doby.

Metalografické vzorky byly hodnoceny ve stavu neleptaném (sledovana vmeéstkovitost a svarové linie),
dale po naleptani 3% nitalem (charakter a rozlozZeni zdkladnich struktur) a Oberhofferovym roztokem
(sledovény svarové linie a rozloZen{ fosforem bohatsich a chudsich ¢asti). Vméstkovitost byla hodnocena
normou Jernkontoret, velikost zrn normou ASTM. Struktura byla pozorovdna a dokumentovana na mikro-
skopu Olympus BX 60 s digitdlnim zdznamem obrazu pomoci fotoaparatu Olympus E-450. Tvrdost byla
zmétena podle Vickerse na tvrdoméru Wilson Wolpert 401MVD pfi zatizeni 0,2 kg.

Metalograficka analyza sekery z Drmal (i. ¢. CV N-11 764)
Metalograficky popis:

Vzorek délky 25 mm byl z britu sekery odebran dle obr. 7: a.

Material vzorku sestava z padsem velmi Cistych (st. 1 az 2 dle Jernkontoret) i pdsem s velkym mnoZstvim
drobnych struskovych inkluzi (st. 4 az 5 dle Jernkontoret). Na viméstky bohata pasma vSak nezasahuji do
vlastni briitové hrany, kde je material velmi Cisty (prevazné st. 1 dle Jernkontoret). V nékterych svarovych
liniich je mnoho zakuté strusky. Celkové lze materidl povaZovat za stfedné Cisty.

Struktury zviditelnéné leptanim nitalem lze rozdélit do Sesti zakladnich oblasti. V oblasti I je struktura
popusténého martenzitu o tvrdosti 381+18 HVO0,2 (obr. 8: a). V oblasti II je jemnozrnna struktura prechod-
ného perlitu az bainitu provazend trochou feritu. Tvrdost dosahuje 273+4 HVO0,2 (obr. 8: b). Oblast 111
sestdva ze smési feritu a prechodného perlititu az bainitu, kdy podil feritu dosahuje ca 35 az 55 procent
(obr. 8: ¢, d). Tvrdost dosahuje 198+18 HVO0,2. Oblast IV je feriticko-perlitickd, obsah uhliku dosahuje
zhruba 0,3 %, tvrdost 150+10 HV0,2. V oblasti V je vrstevnata struktura perliticko-feritickd, obsah uhliku
povétsinou odpovida 0,4 %, v nékterych pasmech je struktura velmi jemnozrnna (ASTM 9), v dalSich pak
vice hrubozrnnd (ASTM 7 az 6), viz obr. 8: f. Tvrdost dosahuje 171+16 HVO0,2. V oblasti VI je feriticko-per-
liticka struktura velikosti zrn ASTM 8 az 7, obsah uhliku neprevySuje 0,2 % C, tvrdost je 122+8 HVO,2.

Oblasti prechazeji jedna v druhou plynule a nejsou vzajemné oddéleny vyraznymi svary, které by bez-
prostredné souvisely s cilenou konstrukci. Na tu 1ze usuzovat po naleptani Oberhofferovym leptadlem, kdy
byl zviditelnén tok materidlu a svary béZici nezdvisle na vymezenych oblastech (s vyjimkou oblasti VI).

Interpretace:

V bfitové ¢4sti nastroje, ze které byl vzorek odebran, nebyl zji§tén vevareny ani natu-
po ¢i Sikmo navareny bfit z oceli, ktery by se napojoval na neocelovou ¢ast listu. List
sekery md ve zkoumané ¢asti vrstevnatou strukturu s prevahou vrstev bohatSich na uhlik
(4. vrstev oceli). Sekera ma kaleny bfit, ktery byl po vyhiéti na kalici teploty jako jediny
ponoren do kalici 14zné€ (vody) a ndsledné popustén teplem uvoliujicim se z nekalené
¢asti listu. Nezda se, Ze by byl v bfitové ¢asti pred kalenim cilené navySen obsah uhliku

lokalnim nauhlicenim. Sekera je néstrojem/zbrani s kvalitni se¢nou hranou.

Metalograficka analyza sekery z Vysoké pece (i. ¢. CV-N 11 769)
Metalograficky popis:

Nejprve byl z britu sekery odebran vzorek A (délky 14 mm), avSak vrchol bfitu se ukazal jako zkoro-
dovany (pozdéji se odlomil). Proto byl nasledné odebran vzorek B (délky 10 mm), u kterého bylo ziejmé,
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Obr. 7. Drmaly — sekera s raménky (i. ¢. CV N-11 764). a: analyzovany pfredmét a zp(sob jeho navzorkovani;
b: schematické néakresy a makrofotografie vzorku A (zleva: neleptany stav, po naleptani nitalem, po na-
leptani Oberhofferovym roztokem, rozloZeni popisovanych strukturnich oblasti, vyznaceni hlavnich svart
a zachycenych strukturnich oblasti, graf priibéhu tvrdosti).

Fig. 7. Drmaly — trunnion axe (ID CV N-11 764). a: the artefact examined and the sampling method utilized;
b: schematic drawings and macro photographs of sample A (from the left: unetched state, after etching
with nital, after etching with Oberhoffer, layout of areas described, distribution of the structures and of
the main welds across the sample; hardness distribution chart).
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Obr. 8. Drmaly — sekera s raménky (i. €. CV N-11 764). a: popustény martenzit v oblasti |; b: struktura pre-
chodného perlitu aZz bainitu provazena trochou feritu v oblasti Il; c: smés feritu a pfechodného perlititu/
bainitu v oblasti Ill; d: pfechod oblasti Il (dole) a Ill (nahofe); e: priibéh svarovych linii (a tok materialu)
v misté prfechodu oblasti Il a II; f: pAsmovita perliticko-feritickd struktura oblasti V. Leptano nitalem (a—d, f)
a Oberhofferovym roztokem (e).

Fig. 8. Drmaly — trunnion axe (ID CV N-11 764). a: tempered martensite in area |; b: structure of transitio-
nal pearlite to bainite accompanied by a small amount of ferrite in area Il; c: mixture of ferrite and tran-
sitional pearlite/bainite in area IlI; transition from area Il (below) to Ill (above); e: course of weld lines
(and material flow) at the point of transition from area Il to Il; f: banded pearlitic-ferritic structure of area
V. Etched with nital (a—d, f) and Oberhoffer (e).
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Obr. 9. Vysoké Pec — sekera s raménky (i. ¢. CV N-11 769). a: analyzovany predmét a zptsob jeho navzor-
kovéni; b: schematické nakresy a makrofotografie obou zkoumanych vzorkd (zleva: neleptany stav, po
naleptani nitalem, po nalepténi Oberhofferovym roztokem, rozloZeni popisovanych strukturnich oblasti,
vyznaceni hlavnich svar( a zachycenych strukturnich oblasti, grafy prabéhu tvrdosti).

Fig. 9. Vysoka Pec — trunnion axe (ID CV N-11 769). a: the artefact examined and the sampling method
utilized; b: schematic drawings and macro photographs of both analysed samples (from the left: unetched
state, after etching with nital, after etching with Oberhoffer, layout of areas described, distribution of the
structures and of the main welds across the sample, hardness distribution chart).
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Obr. 10. Vysoka Pec — sekera s raménky (i. €. CV N-11 769). a: popustény martenzit v oblasti | vzorku B;
b: z6na se smési bainitu/popusténého martenzitu a feritu v oblasti Il vzorku A; c: smés feritu a pfechodného
perlitu v oblasti Il vzorku A; d: perliticko-feriticka struktura oblasti IV, vz. A; e: pfechod oblasti Ill (vlevo),
VI (uprostied) a VII (vpravo) ve vzorku B; f: situace v bfitu vzorku B (vlevo oblast I, vpravo oblast V).
Leptano nitalem (a—d, f) a Oberhofferovym roztokem (e).

Fig. 10. Drmaly — trunnion axe (ID CV N-11 769). a: tempered martensite in area | of sample B; b: zone
with mixture of bainite/tempered martensite and ferrite in area Il of sample A; c: mixture of ferrite and
transitional pearlite in area Il of sample A; d: pearlitic-ferritic structure of area IV of sample A; e: transition
of area Il (left), VI (middle) and VII (right) in sample B; f: situation in cutting edge of sample B (left side
of area |, right side of area V). Etched with nital (a—d, f) and Oberhoffer solution (e).
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Ze vrchol britu je zachovan (kovové jadro v britové hrané bylo viditelné na fezu po odbéru vzorku A).
Presnd mista odbéru obou vzorkl ukazuje obr. 9: a.

Metalograficky popis byl proveden pro oba vzorky spole¢né. Materidl vzorki sestiva z pasem po-
mérné Cistych (st. 2 dle Jernkontoret) i pdsem s velkym mnoZstvim spiSe drobnych struskovych vméstka
(st. 4 az 5 dle Jernkontoret). Mnoho zakuté strusky je vazano na svarové linie a v blizkosti bfitové hrany
je rfada vméstki obklopena produkty koroze. Celkové lze Cistotu materidlu povazovat za stiedn{ az niZsi.

Struktury zviditelnéné leptanim nitalem lze rozdélit do sedmi zakladnich oblasti (oblasti IT az VI jsou
ve vzorku A, oblasti I az VII ve vzorku B). V oblasti I je struktura popusténého martenzitu o tvrdosti
402+6 HVO0,2 (obr. 10: a). V oblasti II je nerovnomérna jemnozrnna smés prechodného perlitu az bainitu
provézena trochou feritu, kterd ve vzorku A prechazi smérem k piivodnimu bfitu ve smés bainitu/popusté-
ného martenzitu a feritu (obr. 10: b). Tvrdost celé oblasti je 291+40 HV0,2. Oblast I sestava ze smési feritu
aprechodného perlititu, kdy podil feritu dosahuje ca 25 az 45 procent (obr. 10: ¢); tvrdost je 183+17 HVO,2.
Oblast IV je perliticko-feritickd, velikost zrn perlitu zpravidla odpovidd ASTM 6, obsah uhliku dosahuje
0,55 az 0,7 % a tvrdost 17213 HVO0,2 (obr. 10: d). V oblasti V je nerovnomérna smés feritu a prechodné-
ho perlitu az bainitu ¢i popusténého martenzitu. V oblasti VI je feriticko-perlitick4 struktura velikosti zrn
ASTM 8 az 9, obsah uhliku neprevysuje 0,2 % C, tvrdost dosahuje 173+22 HVO0,2. Oblast VII je rovnéz
feriticko-perlitickd, obsah uhliku vSak mirné prevysuje 0,2% hranici; tvrdost: 152+11 HVO0,2. Oblasti
prechazeji jedna v druhou plynule a nejsou vzdjemné oddéleny vyraznymi svary, které by bezprostfedné
souvisely s cilenou konstrukeci.

Interpretace:

V britové ¢asti, ze které byly odebrany vzorky, nelze prokazat vevareni ani tupé ¢i Sik-
mé navareni ocelového britu na neocelovou ¢ast listu. Materidl zkoumané ¢asti britu a listu
je prevazné ocelovy a vykazuje podélné vrstveni. Zakaleny brit byl po vyhrati na kalic{
teploty jako jediny ponoten do kalici 1azné (vody) a nasledné popustén teplem uvoliiujicim

se z nekalené ¢asti nastroje. Nezda se, Ze by byl v britové ¢asti pred kalenim cilené navysen
obsah uhliku lokalnim nauhli¢enim. Jedna se o nastroj/zbran s kvalitni se¢nou hranou.

Diskuse

Obé sekery byly opatreny lokalné kalenym bfitem, §lo tedy o kvalitni se¢né nastroje/
zbrané. Do jaké miry toto zjisténi zrcadli obecnéjsi charakteristiku této skupiny predmétu,
1ze posoudit na zdklad€ dal$iho srovnani s vysledky predchozich metalografickych prizku-
mu. Prvni pokus o takové srovnani{ byl u¢inén v souvislosti s analyzou sekery z vrchu Ostry,
k. U. Biezno (HoSek — Smr — Silhovd 2007). Tehdy bylo k dispozici 12 nalezd, jejichz
britové hrany byly analyzovany, dnes disponujeme celkem 19 kusy. Pribyly nové rozbory
nélezd z Naklérovského prismyku (Hosek 2008), z Drmal a Vysoké Pece (diskutované
v tomto ¢lanku) a zarazeny byly tentokrat také rozbory seker ze Smolenic-Molpiru (Slo-
vensko), které byly v minulosti analyzovany R. Pleinerem (1970a; 1970b, 1970c, 1970d).
Na rozdil od srovnani z roku 2007 byly dvé sekery, jedna z lokality Wroctaw — Ksig¢ze
Wielkie, Polsko (predmét €. 32 s ca 0,2 % C v ostif a az témér eutektoidni strukturou v tylu;
viz Piaskowski 1959b, 131, obr. 1: 32, 2: 32, tab. 2), a druhd z lokality Marica, Kurska
oblast, Rusko (pfedmét €. an. 992 s britem obsahujicim 0,2 az 0,3 % C; viz Voznésenska-
ja — Chomutova 1979, 181), piefazeny do skupiny B (srov. HoSek — Smrz — Silhovd 2007,
obr. 9 s obr. 12 v tomto ¢lanku). Divodem bylo posunuti hranice mezi Zelezem a oceli
2 0,3na0,2 % C. Sumarizaci vysledki vSech analyz podava rab. I, prostorovou distribuci
analyzovanych kust obr. 11 a rozfazeni podle materidlu a dokladt tepelného zpracovani
dochovanych brita obr. 12.
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Obr. 11. Prostorova distribuce metalograficky analyzovanych Zeleznych seker s raménky (¢ervenou barvou).
Podkladova mapa podle A. Wesse (1990, Karte 15), dopInéna pozice Ceské republiky a nové analyzované
nélezy z CR.

Fig. 11. Spatial distribution of metallographically analysed iron trunnion axes (red). Source map after A. Wesse
(1990, Karte 15) with added location of Czech Republic and newly analysed finds from the country.

Z tab. 1, obr. 12, a zejména pak jednotlivych publikovanych popisti metalografickych
analyz zkoumanych seker vyplyvaji nasledujici zjiSténi. Pokud byla struktura detailnéji
popsdna, zminiovéna je viceméné rfadkovitd struktura orientovand ve sméru od bfitu k tylu
sekery. Pokud byly evidovéany svarové linie, opét béZi ve sméru od bfitové hrany k tylu.
Nebyly evidovany Zadné natupo nebo Sikmo navarené bfity (tj. ocelové bfity navafené na
Zelezné télo Cepele). Vzorky odebrané z bfiti (v dochovaném stavu) sestdvaly bud pouze
ze 7eleza (skupina A), zcela z oceli (B7 az B9 a C6 az C7), nebo ze Zeleza i oceli (B1 az B6
a Cl az C5), priemz pierozdéleni Zeleza a oceli miZe byt rizné. V piipadé Zelezo-ocelo-
vych vzorku je ¢asto zmiflovano nauhliCovani, avSak vrstevnatost struktury neumoziiuje
spolehlivé rozpoznat, zda byl nauhli¢ovén jiZ tvarové hotovy vyrobek nebo zda byly po-
lotovary paketu cilené sestaveny tak, aby nauhli¢enou ¢asti smétovaly do budouciho osti{
(HoSek — Smrz — Silhovd 2007; Piaskowski 1959b, 130). Druhd moZnost se za soucasného
stavu poznani jevi jako pravdépodobnéjsi. Tak ¢i onak, snaha opatfit néjakym zpisobem
bfity té€chto seker oceli se zdd byt systematickd. Pokud bylo dokumentovéno kaleni seke-
ry, vZdy $lo o lokdlni zakalenf bfitové hrany. To znamen4, Ze nebyly zaznamendny piipa-
dy nasvédcujici kaleni celého listu/Cepele. Z vysledkl metalografickych analyz se zd4 byt
nejpravdépodobné&jsim zpisobem tepelného zpracovani vyhiati vétsi ¢asti listu/Cepele se-
kery na kalici teploty a nasledné vnoteni pouhého ostfi do kalici 14zn€ (vody); po vytaZe-
ni ostif z kalici 14zné byla struktura postupné popousténa zbytkovym teplem akumulova-
nym v téle predmétu (zakalena ¢ast byla obrousena napf. pilnikem tak, aby byly viditelné
popoustéci barvy kovu; pti ndbehu na modré zabarveni byla kalend ¢4st znovu ponofena
a vytaZena — vnofeni a vynofeni bfitu z 1dzné tak bylo dle potfeby provedeno minimalné
dvakrat). Kone¢né, dodnes jde o béZny zpusob kaleni a popusténi funkénich hran ndstro-
ju pfi praci v malych kovéarnach. To samo o sob€ by svéd¢ilo o vyspélosti kovarského
femesla v dobé halStatské. Jak b&Znym vsak byl takovy zpisob tepelného zpracovani,
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jinymi slovy jak béZzna byla vyroba ndstroji/zbrani s kvalitni se¢nou hranou? Vyjdeme-li
z udaji uvedenych v rab. 1 ¢i obr. 12, pak zakalena byla tretina sekerek (7 z 19). Zaji-
mavou otazkou zistava, zda data, kterd mame k dispozici, nasvédcuji spise bézné, nebo
naopak omezené produkci funkéné kvalitnich seker. Ze statistického hlediska (one-pro-
portion testing) nelze na zdkladé dostupnych dat zamitnout hypotézu, Ze kalena v bfitu
byla dokonce kazda druha sekera s raménky. Pravdépodobnost, Ze pocet seker s piivodné
kalenymi brity (tvoricich skupinu C) je v souboru analyzovanych nalezii podhodnocen
v disledku nedostate¢ného zachovani ptivodnich vrcholu britt, je vysokd. Kdysi kalené
¢asti britt mohly odkorodovat, proto je nebylo mozné béhem analyzy detekovat. Naopak
nadhodnoceni skupiny C je vysoce nepravdépodobné (prakticky nemozné, pokud je ana-
lyza provedena zkuSenym archeometalurgem/metalografem). Lze tak predpokladat, Ze
tfetina az polovina Zeleznych seker s raménky mohla byt vyrabéna jako funkéné kvalitni
nastroje/zbrané.

Tomograficky pruzkum a RFA analyza

Na rentgenovém snimku sekery z Drmal je v misté listu patrny oval, ktery je mozné
interpretovat jako Zeleznou tauzii. K ovéreni tohoto predpokladu byl predmét dale zkou-
man pomoci rentgenové vypocetni tomografie (systém Testima X-Test — Lometom Ark).
Z vysledki vyplynulo, Ze do téla sekery je zasazena Zelezna vlozka prochazejici skrz celou
tloustku listu (obr. 13). Vyrobci se vsazenou vlozku nepodarilo dokonale vevafit. S okol-
nim materidlem je svarena jen lokdlné a v téle listu je fixovana také mechanicky ¢astec-
nym zakrytim okraji vychoziho otvoru. Ovélny tvar vloZky, ztetelny v celé stfednf tietiné
tloustky listu, svéd¢i o jejim zakovani jiz ve fazi tvarovani polotovaru, z néhoz byla sekera
vykovéna. V hotové sekefe je vlozka situovana 62 az 88 mm od jejiho tylu; v prifezu ma
tvar ovélu, ktery ma vprosted tloustky listu délku hlavni osy 18 mm a vedlej$i osy 9 mm
(obr. 13: b), na povrchu strany A pak délku os 10 a 7 mm (obr. 13: a), a na povrchu stra-
ny B 12 a 6,5 mm (obr. 13: d).

Zamérné (tj. predem planované) vsazeni vlozky do téla sekery davalo smysl v piipadé
odlisnosti jejich prvkového sloZeni. S ohledem na zdkladni typy slitin Zeleza, které si vy-
robce mohl v daném obdobi alespori teoreticky opatfit (nepocitaje ty lisici se pouze obsa-
hem uhliku), mohou byt uvazovany zvysené obsahy niklu a kobaltu, které jsou typické
(byt ne vyhradné) pro meteoritickd Zeleza (Jambon 2017; Zavyalov — Terekhova 2019),
nebo zvysené obsahy fosforu, piipadné i arzénu, tj. materidlu, ktery byl pozd¢ji zdkladem
damaskovych kompozitt (Thiele et al. 2015). Ke stanoveni priblizného prvkového slozeni
tauzie, které by umoznilo zakladnf specifikaci uZitého materidlu, byl pouZit ru¢ni spektro-
metr (NITON XL3t 980 GOLDD+; méreno v modu General metals rozsifeném o As, pouZit
3mm kolimator). Méteni bylo provedeno na povrchu zbaveném svrchni krusty koroznich
produktt (strana B) a na povrchu s ¢aste¢né odhalenym kovovym jadrem (strana A), viz
obr. 14. Vysledky méreni, uvedené v tab. 2 a obr. 14, svéd¢i o vykovani vlozky z arzéno-
vého Zeleza s ojedinéle zvysenymi obsahy fosforu. Stanoveni primérného obsahu arzénu
v tomto Zeleze je vSak obtizné. Zasadnim problémem pfitom nenf ani stav méteného po-
vrchu, ktery neni pro RFA analyzu idedlni, ani typ pouZitého spektrometru, ktery je limito-
van prinejmensim pomérné velkym polomérem (3 mm) analyzovatelné kruhové plochy,
ale skuteCnost, Ze arzén jakozto prvek uslechtilej$i nez Zelezo nevstupuje pti vysokotep-
lotni oxidaci vykovku do rozhrani okuje/ocel, ale obohacuje povrchové vrstvy kovu na
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Obr. 13. Drmaly — sekera s raménky (i. €. 11 764). Vybrané virtudlni fezy horni asti sekery vytvofené pomoci
rentgenové vypocetni tomografie. Sipky oznacuji smér pohledu na rovinu fezu (vlevo) v celnim sméru —
a: fez v dochované roviné povrchu na strané A; b: fez vedeny zhruba v poloviné tloustky listu; c: fez ve-
deny zhruba v jedné ¢tvrtiné tloudtky listu (v pohledu ze strany B); d: fez v dochované roviné povrchu na
strané B.

Fig. 13. Drmaly — trunnion axe (ID 11 764). Selected virtual cross-sections of the upper part of the axe
created using X-ray computed tomography. Arrows indicate the direction of the view at the level of the
cross-section (left) in the frontal direction — a: cross-section in preserved level of surface on side A; b: cross-
section roughly in the middle of the blade thickness; c: cross-section roughly at one-quarter of blade thick-
ness (in view from side B); d: cross-section in preserved level of surface on side B.
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Obr. 14. Drmaly — sekera s raménky (i. ¢. 11 764). Vyznaceni pozic a smérti méfeni prvkového sloZeni na
povrchu sekery vedenych pres viozku zakutou do jejiho listu. MéFeno pomoci pXRF Niton XL3t 980 GOLDD+
(méd General metals rozsiteny o As; kolimator 3 mm); v grafech jsou zobrazeny pouze hodnoty As, P, Nia Co.
Fig. 14. Drmaly — trunnion axe (ID 11 764). Marking of the positions and directions of measurement of
the elemental composition on the surface of the axe across inlay hammered into its blade. Measured using
pXRF Niton XL3t 980 GOLDD+ (General metals mode with As; collimator 3 mm); only As, P, Ni and Co
values shown on graphs.
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Strana — série méfeni | Cislo méFeni As Cu Ni Co Fe P
A-1 1 0,02 0,00 0,27 0,00 99,68 0,04
A-1 2 0,01 0,02 0,18 0,10 99,69 0,00
A-1 3 0,04 0,00 0,23 0,22 99,43 0,09
A-1 4 1,07 0,04 0,33 0,23 98,26 0,07
A-1 5 2,37 0,02 0,32 0,17 97,04 0,09
A-1 6 3,22 0,00 0,30 0,10 96,39 0,00
A-1 7 2,71 0,02 0,28 0,25 96,71 0,03
A-1 8 1,57 0,02 0,25 0,19 97,91 0,06
A-1 9 0,09 0,00 0,21 0,11 99,49 0,09
A-1 10 0,00 0,02 0,17 0,11 99,58 0,12
A-1 11 0,37 0,03 0,22 0,14 99,18 0,07
A-1 12 0,00 0,00 0,25 0,00 99,65 0,11
A-1 13 0,00 0,03 0,22 0,00 99,65 0,09
A-1 14 0,02 0,00 0,19 0,11 99,59 0,08
A-1 15 0,03 0,03 0,24 0,23 99,38 0,09
A-1 16 0,11 0,02 0,32 0,16 99,23 0,15
A-2 1 0,00 0,04 0,22 0,17 99,53 0,04
A-2 2 0,06 0,04 0,21 0,11 99,52 0,05
A-2 3 0,15 0,03 0,26 0,18 99,29 0,10
A-2 4 0,07 0,02 0,27 0,14 99,42 0,08
A-2 5 0,08 0,03 0,25 0,00 99,61 0,03
A-2 6 0,17 0,03 0,26 0,23 99,24 0,07
A-2 7 1,33 0,04 0,25 0,16 98,19 0,04
A-2 8 1,63 0,04 0,31 0,13 97,88 0,00
A-2 9 2,31 0,00 0,35 0,14 97,15 0,04
A-2 10 2,83 0,02 0,37 0,00 96,75 0,04
A-2 11 0,98 0,04 0,38 0,00 98,54 0,05
A-2 12 0,01 0,03 0,39 0,16 99,41 0,00

B 1 0,02 0,03 0,30 0,40 98,73 0,53
B 2 0,01 0,03 0,35 0,49 98,74 0,37
B 3 0,01 0,00 0,37 0,40 99,11 0,12
B 4 0,02 0,02 0,35 0,31 99,21 0,08
B 5 0,01 0,00 0,34 0,27 99,35 0,03
B 6 0,02 0,02 0,39 0,39 99,18 0,00
B 7 0,33 0,05 0,27 0,27 98,74 0,35
B 8 1,58 0,04 0,28 0,25 97,67 0,17
B 9 1,04 0,04 0,28 0,37 97,85 0,42
B 10 2,20 0,05 0,25 0,32 97,03 0,14
B 11 2,42 0,03 0,25 0,27 96,98 0,05
B 12 1,69 0,03 0,26 0,21 97,76 0,05
B 13 1,33 0,03 0,25 0,20 98,10 0,09
B 14 1,28 0,00 0,21 0,26 98,09 0,17
B 15 0,06 0,04 0,41 0,40 98,97 0,12
B 16 0,02 0,04 0,41 0,35 99,12 0,06
B 17 0,02 0,03 0,43 0,49 98,98 0,06
B 18 0,02 0,00 0,45 0,48 98,98 0,07
B 19 0,01 0,03 0,37 0,44 99,08 0,07
B 20 0,01 0,03 0,40 0,43 99,07 0,06
B 21 0,01 0,03 0,36 0,35 99,22 0,03

Tab. 2. Drmaly — sekera s raménky (i. €. 11 764). Prvkové sloZeni namérené v povrchovych koroznich vrstvach
predmétu (na strané A ¢astecné ocisténo na kovové jadro). Mérfeni bylo vedeno pres vlozku zakutou do
listu sekery (viz obr. 8), pouZit byl pXRF Niton XL3t 980 GOLDD+ (méd General metals rozsifeny o As;
kolimator 3 mm).

Tab. 2. Drmaly — trunnion axe (ID 11 764). Elemental composition measured in the surface corrosion layers
of the artefact (partially cleaned on side A to the metal core). Measurement taken through inlay hammered
into axe blade (see fig. 8) using pXRF Niton XL3t 980 GOLDD+ (General metals mode with As; collimator

3 mm).
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tomto rozhrani (nebot jeho rychlost difuze v Zeleze je omezend). Mira a hloubka navySeni
povrchové koncentrace arzénu ve vykovcich (tyka se to rovnéz Ni, Co a Cu) v dusledku
tohoto jevu zdvisi na mnoha faktorech (zejména teploté a dobé ohrevu vykovku, sloZeni
atmosféry ve vyhni a poctu kovacich cykli), a celkové obohaceni povrchu miZe byt znacné
(fadové i ve hmotnostnich procentech As). U ndstroja ¢i zbrani s brousenym povrchem,
ktery predpokladame také u nasi sekery, pritom mohla byt arzénem obohacend povrchova
vrstva zcela nebo z¢asti odstranéna. Z prvkového sloZeni povrchu vlozky tedy nelze spo-
lehlivé odvodit sloZeni vychoziho polotovaru (to by vyZadovalo odbér vzorku). I z tohoto
divodu nebyla presnéjsi povrchova analyza prozatim provedena — neprinesla by interpre-
tacni posun. Materidl vlozky tedy charakterizujeme obecné jako arzénové Zelezo (v nasem
pripadé¢ obsahujici radové n€kolik desetin procent aZ po ca 3 % As; nejpravdépodobné;ji
vSak 1 azZ 2,5 % As) bez naroku na jeho presnéjsi specifikaci.

Duivody zakuti vlozky z tohoto materidlu hledejme v mozZnosti jejiho zviditelnéni na
predmétu. Dalo se toho docilit pomérné snadno vybrousenim povrchu a naslednym vysta-
venim Ucinku octovych par v uzaviené nadobé. Po alespori nékolikahodinové expozici
stacilo predmét ocistit od vzniklych koroznich produktd, pripadné povrch jesté mirné pre-
brousit. Doklady o praktikovani tohoto postupu v minulosti nemdme; jeho proveditelnost,
snadnost a vysokou efektivitu viak prokazuji vysledky experimentti (HoSek — Bdrta — Smer-
da 2017; Thiele 2018).

Podivejme se proto kratce na to, zda si stfedoevropsky kovar mohl v dobé mezi polo-
vinou 7. az zhruba pocatkem 5. stoleti pt. n. l. opatfit na arzén bohaté Zelezo i ocet, a zda
mohl disponovat nezbytnym know-how. Dostupnost Zeleza se zvySenymi obsahy arzénu
(v fadech alespoti n¢kolika desetin procent) nemusela predstavovat neprekonatelny pro-
blém. Hutnéni arzénem obohacenych Zeleznych rud se nikterak nelisi od hutnéni rud arzénu
prostych a bahenni rudy bohaté na arzén (a zpravidla zarovei na fosfor) se vyskytuji napf.
v Madarsku (Zsolt — Thiele 2015, Tab. 1, 67; Thiele 2012). Rozpoznat Zeleza se zvySenym
obsahem arzénu a/nebo fosforu l1ze pritom celkem snadno podle specifického cesnekového
zapachu, které vydavaji po vyhrati na kovaci teploty. Dostupnost octa na tizemi s doklady
halstatské kultury 1ze predpokladat prinejmensim na zakladé dostupnosti medu ¢i pfimo
medoviny (napt. Rosch 1999). Med se zvySenym obsahem nebo piidavkem vody kvasi
a je-li ponechdn v oteviené nadobé (tj. za pristupu vzduchu), postupné zoctovati. Nejslo-
Zit€j$i je prokdzat moznost praktické znalosti (know-how) zviditelnéni arzénem/fosforem
bohatych Zelez vyse uvedenym postupem. Nejstar§i zminku o praxi exponovat kovy tcin-
kim octovych par nachdzime u Theofrasta (ca 372-287 pft. n. 1.; viz Caley — Richards
1956, 57). Netyka se Zeleza, ale médi a olova (cilem bylo ziskéan{ jejich koroznich produk-
ti — médénky a olovnaté béloby). Nepochybné se vSak v tomto duchu experimentovalo
i s jinymi kovy, a zdroven tato praxe mohla byt mnohem starsi, byt svdzana predevsim
s oblastmi s hojnosti vinné révy, a tim i vinného octa.

Prestoze se v dané dobé setkdvame se Zeleznymi tauziemi u bronzovych predméti pra-
videlné (Berger 2014), aplikace vlozky/tauzie arzénového/fosforového Zeleza na Zelezny
podklad je v daném obdobi zcela ojedinéld, a patrné vibec nejstarsi bezpecné doloZena.
Fosforové Zelezo, obcas provazené arzénem, bylo zdkladem damaskovych kompoziti; jejich
sofistikované uzivani (rizné formy tordovani a kombinovani dvou a vice damaskovych
prutd u fimskych meci) je bezpeéné doloZeno od 2. stol. n. 1. (Thiele et al. 2015), ale nej-
jednodussi varianty (n€kdy nazyvané ,,protodamask®) se objevily nejpozdéji v 1. stol. pf. n. L.,
jak dokladaji nékteré prizkumy laténskych mect (Senn Bischofberger 2005, 252-255).
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5. Sidelné-geograficky a kulturni kontext nalez(

5.1. Sekery ze severozapadnich Cech

Nové nalezy z Chomutovska vyznamné obohacuji pocet doposud zndmych piiklada
seker s raménky ze severozapadnich Cech (obr. 15). Dalii jsou znamy ze &ty lokalit:
z Brezna, okr. Litoméfice (obr. 15: 1; HoSek — Smrz — Silhovid 2007), Krasného Lesa, okr.
Usti nad Labem (obr. 15: 3, Cizmar 2008; Hosek 2008), Lib&sovic, okr. Louny (obr. 15: 4;
Fodisch 1961, 41, Abb. 13; Wesse 1990, 189; Koutecky 2009, 725, obr. 3a) a Tuchomys-
le, okr. Usti nad Labem (obr. 15: 5; Koutecky 2014a). Vétiinu exemplard (83 %) zastu-
puji bud ojedinélé nalezy, ¢i sekery pochdzejici z neznamého kontextu, a jsou tudiZ bez
jakychkoliv doprovodnych materiald umoziujicich jejich blizs{ dataci ¢i kulturni uréeni
(srov. HoSek — Smrz — Silhovd 2007, 337; Cizmdr 2008, 231; Koutecky 2009, 725). Jediny
exemplar pochdzi z uzavieného sidliStnitho kontextu (Koutecky 2014a, 650, 653, 655,
tab. 54: 57; srov. Koutecky 2004b).

Z typologického hlediska spadaji severoceskeé sekery ke skupiné II1, s odsazenym oblym
tylem (podle Wesse 1990, 79-80, Abb. 19).® Dva exempléfe nemaji dochovany tyl, a pro-
to je jejich typologické urceni komplikovanéjsi. Vétsina z nich (67 %) naleZi k variantam
nr,C1-2, které lze podle Anke Wesse (]v 990, 80, 168, Abb. v55) datovat do rozpéti stupriti
Ha C2 — Ha D2 (srov. Hosek — Smrz — Silhovd 2007, 336; Cizmdr 2008, 231). Poskozené
exemplare se mohou vyjimec¢né objevit i ve stupnich Ha D2-3 (srov. Koutecky 2014ay).

Z kulturné-geografického pohledu se nilezy z Poohii (okresy Chomutov, Louny a Lito-
méfice) nachdzeji v oblasti osidlené severozapadoceskou skupinou kultury bylanské. Na-
proti tomu nélezy z Pobéli (okresy Usti nad Labem, Teplice, Most) pochazeji z billendorf-
ské enklavy, kterd souvisi s kulturnim okruhem luZickych popelnicovych poli (srov. Plesl
1960; 1961a; 1961b; Budinsky 1994, 44-45, 53-54; 2001, 108; Koutecky 2001b; 2004a;
Venclova ed. 2008, obr. 9; Koutecky — Vokolek 2008, 97-99). S ohledem na prostorovou
distribuci pokryvaji analyzované ndlezy seker zna¢nou &ast Usteckého kraje, pi¢em? jsou
rozloZeny ve Ctytech regionech (obr. 16). Na jihozapad¢ lezi predstavené ndlezy z Chomu-
tovska (Drmaly, Vysoka Pec), na jihu nalez z Podboranska (Lib&Sovice), v centru spoc¢iva
sekera z Lovosicka (Bfezno) a sever pokryvaji dva nalezy z Ustecka (Krasny Les, Tucho-
mysl). Ve vSech téchto oblastech je v okruhu ca 10-20 km od nalezi seker doloZeno inten-
zivni osidleni doby halstatské (obr. 16).

K intenzivné osidlenym oblastem zapadniho PodkruSnohoif patif Chomutovsko s pfedlozZenymi nélezy
seker (obr. 17). Sidelni strukturu tvoii kostrova a zarova pohiebisté, nizinna i vysinna sidlisté a rozsahla
hradisté (napt. Preidel 1935; Koutecky 1988a; 1988b; Smrz 1992). Geograficky nejblizsi ojedinély nalez
sklen&ného koralku pochdzf z Podhiif{ (Preidel 1935, 90; Cernd — Ondrdckova 1996, 26). Z vyznamnéjsich
pohiebist 1ze zminit Poldky u Kadané (Koutecky 1980; Velimsky a kol. 1986, 193; Koutecky — Smrz 1986;
Koutecky 1988a,66-67; Koutecky — Smrz 1991; Koutecky 1993a; 2003a, 119-120), Vikletice (Koutecky 1968,
427-428; Koutecky a kol. 1980, 134; Koutecky 1988a, 72-94, obr. 24-30; 2003a, 122; Holodridk 2006,
365-366, obr. 211), Vadkovice (Velimsky a kol. 1986, 194; Koutecky 1988a, 67-72, obr. 14-16; 2003a,
122-123), Prezetice (Benes — Koutecky 1970, 527-540; Koutecky a kol. 1980, 133; Koutecky 1988a, 66)
¢i BéSice (Ondrdckova 2014, 49). Z oblasti jsou znama pocetnd, i kdyz rozsahem nevelka nizinna sidlisté
doby halstatské (Preidel 1935; Koutecky 1968; 1988a, 51, obr. 1; 1988b; 1994; Koutecky a kol. 1980;

6 Typ HLA: tyl >3 ¢m; typ IILB: tyl 2-3 ¢m; typ IIL,C: tyl < 2cm (podle Wesse 1990, 79-80).
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Obr. 15. Sekery s raménky ze severozapadnich Cech. 1: Bfezno, okr. Litom&Fice; 2: Drmaly, okr. Chomutov;
3: Krasny Les, okr. Usti nad Labem; 4: Lib&ovice, okr. Louny; 5: Tuchomysil, okr. Usti nad Labem; 6: Vysoka
Pec, okr. Chomutov (podle Wesse 1990; HoSek - SmrZ - Silhovd 2007; CizmdF 2008; Koutecky 2014a).

Fig. 15. Trunnion axes from northwest Bohemia. 1: Bfezno, LitoméFice district; 2: Drmaly, Chomutov district;
3: Kréasny Les, Usti nad Labem district; 4: Lib&Sovice, Louny district; 5: Tuchomysl, Usti nad Labem district;
6: Vysoka Pec, Chomutov district (after Wesse 1990; HoSek - Smrz - Silhovd 2007; Ci2mdF 2008; Koutecky 2014a).
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Obr. 16. Prehled sidelni situace doby halstatské v severozapadnich Cechach. Region A: Chomutovsko,
Kadarisko; region B: Podbofansko, Zatecko, Lounsko; region C: Lovosicko, Litométicko; Teplicko; region D:
Ustecko (legenda na obr. 17-20).

Fig. 16. Overview of Hallstatt period settlement situation in northwest Bohemia. Regions A: Chomutoyv,
Kadari region; regions B: Podbotany, Zatec, Louny regions; region C: Lovosice, Litomé&Fice, Teplice regions;
region D: Usti nad Labem region (for key, see fig. 17-20).

Velimsky a kol. 1986, 194; Holodridk 1991; 2006; Cernd — Ondrdckovd 1996; Smrz 1996). Zminit 1ze
sidlistni néalezy z Kadané (Koutecky 1988a, 51-65; 1988b, 257-269), Vrchnice (Velimsky a kol. 1986,
194; Koutecky 1988b, 269274, obr. 14—16), TuSimic (Koutecky 1988b,274-278, obr. 17-19), Prunérova
(ibid., 278-281, obr. 20-21), z B¥ezna 2 (ibid., 287) ¢i z Dolan (ibid., 283-286, obr. 23-24). Sidelni situaci
dokresluje sit hradiSt a vySinnych sidlist v Uhostanech (Smr 1981, 487; 1992, 92; Koutecky 1985a, 72;
1988b, 269; Waldhauser 1991; Smrz 2014; Waldhauser 2016), v Hradci u Kadané (Koutecky a kol. 1980,
136; Smrz 1981, 487; Koutecky 1985a; Velimsky a kol. 1986, 194; Koutecky 1988a, 65-66; SmrZ 1992, 91),
v Cernovicich (SmrZ 1977, 1992, 92; Velimsky a kol. 1986, 195-196; Koutecky 1988b, 283) a v Misté
(Bouzek — Koutecky — Simon 1989; Koutecky — Bouzek 2009).

Vyznamnd koncentrace nalezii doby haltatské pochazi z Podboranska, Zatecka a Lounska (obr. 18;
srov. Koutecky 1993b; 1994; 2009). V Libé&Sovicich u Podboran (okr. Louny) byla na nezndmé poloze
a pri neznamé akci nalezena Zeleznd sekera s raménky (Fodisch 1961, 41, Abb. 13; Wesse 1990, 189,
Taf. 35: 42; srov. Mahr 1930, 30; Michdlek 1999, 44, &. 37)." Z lokality jsou piitom evidovany sidlistn{
halstatské nalezy nejméné na dvou polohach (Mahr 1930, 30, Nr. 48; Koutecky a kol. 1980, 136; Cernd —
Ondrackova 1996, 44-45; Koutecky 1993, 599-600; 1994, tab. I; 2009, 725; Michdlek 1999, 44, ¢. 37;
Holodridak 2006, 221-222, obr. 103). PrestoZe ndlezovy kontext sekery neni zndmy, nékterymi autory je

7' D. Koutecky (2009, 725, &. 72, obr. 3) uvadi u sekery omylem lokalitu Lib&Sice, okr. Louny.
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Obr. 17. Sidelné-geograficka situace doby halstatské na Chomutovsku a Kadarisku.
Fig. 17. Hallstatt period settlement-geographic situation in Chomutov and Kadar regions.

opatrné pripousténa jeji mozna souvislost s hrobovym kontextem (srov. Wesse 1990, 189; Michdlek —
Fréhlich — Chvojka 2015, 126, obr. 10). Vzhledem k nizkému zastoupeni seker v hrobech bylanské kultury
nelze vyloucit ani jeji souvislost se sidliStnim prostfedim, nebo Ze jde o ojedinély nalez. Velmi intenzivni
hal§tatské osfdlent je v okoli Lib&Sovic evidovano napiiklad v Cejkovicich (Koutecky 1993b, 592; Holod-
ridk 2006, 156), Dobtic¢anech (Pleiner 1958b; Koutecky a kol. 1980, 135; Holodridk 2006, 165, 167-170;
Koutecky 2009, 715-722), Chotébudicich (Velimsky a kol. 1986, 196; Koutecky 1993b, 592, 596, obr. 4-7),
Ceradicich (Koutecky 2009, 714), Podboranech (Koutecky 1993b, 607), PSové (Holodridk 2006, 267), Sku-
picich (Koutecky a kol. 1980, 137; Pleinerovd — Pleiner 1981, 161; Holodridk 2006, 431; Koutecky 2009,
734), Libyni (Kruta 1965), nové v Malméricich (Susickda 2014; Frankovd 2020a), O¢ihové (SuSickd —
Volf 2014; Frankovd 2020b) a téz v Holed¢i (Cernd — Ondrackovd 1996, 42; Koutecky 2009, 723; k dal$im
sidlistim srov. Pleinerovd — Pleiner 1981; Velimsky a kol. 1986; Budinsky 1996; Holodriak 2006, 373-375;
Koutecky 2006a; 2006b; 2009).

V regionu je doloZena pravidelnd sit hradist: Rubin u PSova (k. 4. Dolanky: Dobes 1992, 7-12;
Koutecky 1994, 29; 2005; 2008b; Ctverdk et al. 2003, 67-68; Sankot 2009; Trefny 2007; 2010); Vyrov
u Treskonic (Smrz 1992, 92; Ctverdk et al. 2003, 324; Holodridk 2006, 330-335; Koutecky 2009, 740),
Domousice (Smrz 1981, 487; 1992, 91; Koutecky 2009, 722), Biezno u Loun (Smrz 1992, 90), Stradonice
(ibid., 91), Skytaly (Prekop — KriStuf — Peksa 2018; k tomu srov. Prekop et al. 2017) a Vladaf (k. 4. Zého-
tice; Ctverdk et al. 2003, 352-353; Chytracek et al. 2012; Chytracek — Metlicka 2004, Karte 25). Vysinné
lokality zastupuje Zatec (Holodridk 1983, 453; 2006, 434; Smrz 1992, 92) a VICi hora (k. u. Bilenec; Smrz
1991, 79-80; Koutecky 1993b, 587-588; Ctverdk et al. 2003, 36; Prekop et al. 2017, 44, obr. 20).

Hroby kultury bylanské jsou zndmy ze Zahoii u Zatce (Koutecky 1968, 429; 2003a, 115-118; 2009,
746; Holodridk 2006, 371, obr. 214), Dobti¢an (Koutecky 2003b; Holodridk 2006, 165, 171-172), Postoloprt
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Obr. 18. Sideln&-geograficka situace doby hal3tatské na Podbofansku, Zatecku a Lounsku.
Fig. 18. Hallstatt period settlement-geographic situation in Podbofany, Zatec, Louny regions.

(Koutecky — Michalek 1978, 252, obr. 1-2; Holodiidk 1988, 90; Michdlek 1999, tab. 25: 1-4; Koutecky
2009, 730-731) ¢i ze Rvenic u Postoloprt (Pleinerovd 1973; Koutecky 2003a, 103-111, tab. 6B, 7-16;
2009, 732-733; Holodridk 2006, 279-282). VEtsi zarova pohtebisté z pozdni doby halStatské predstavuji
Tvrsice (Filip 1956, 386; Molykovd-S'neidrovd 1965, 134—-135; Holodridk 1988, 89; 2006, 342-343; Kou-
tecky 2004c; 2009, 742) a Citoliby u Loun (Wiehl 1908; Filip 1956, 337; Holodriak 1988, 89; Koutecky
2009, 712-713).

Treti region s ndlezem sekery s raménky zastupuje centralni oblasti severozapadnich Cech, p¥icem?
lezi na pomezi dvou geomorfologickych celkl: nizinného dolniho Poohii (Lovosicko, Litométicko; obr.
19: 1-37) a kopcovitého Ceského stiedohoif ve stiednim Pobéli (Teplicko; obr. 19: 38-67). Vychodnim
smérem od mista ndlezu sekery s raménky z Brezna, okr. Litoméfice se v dolnim Poohii (obr. 19: 1-37;
srov. Hosek — Smrz — Silhovd 2007) rozprostira vyznamna oblast s vyskytem pohiebist. Z vyznamnéjsich
funerdlnich aredlt mizeme zminit Lovosice (Pleiner 1959; Zdpotocky 1964, 166-167, obr. 10-11, 13;
Koutecky 1968, 419-420; 2003a, 118-119; Blazek — Kotyza 1990, 30; 1991; Pilpdn 2008; 2009; 2012;
2014; 2018; 2020), Litoméfice (Kern 1923; 1932; Zdapotocky 1964, 160-166, obr. 5-8; Koutecky 1968,
418-419; Budinsky 1994, 51-52; 1996, 19), BohuSovice nad Ohti (Slabina 1972), Libochovany (Plesl
1961b; Zdapotocky 1969, 352-356; Blazek — Kotyza 1990, 23; Koutecky — Michdlek 1978, 250, obr. 3: A, B;
Budinsky 1994, 50; Michdlek 1999, 51; Koutecky 2003a, 8-28), Cizkovice (Zapotocky 1964, 158-159;
Koutecky 1968, 410; 2003a, 123), Lhotku nad Labem (Kern 1934; Dvordk 1938, 12—13, obr. 2—11; Zdpotoc-
ky 1964, 159-160; Koutecky 1968, 418; 2003a, 118), Straskov-Racinéves (Stocky 1930; Zdapotocky 1964,
170; Koutecky 2000a; 2000b; 2003a, 121-122; 2008c¢) ¢i Roudnici nad Labem (Trefny 2017d).

Protipélem bohatého funeralniho fondu je v dolnim Poohff torzovité doloZené osidleni doby halstat-
ské (Ha C — Ha D3). Dil¢f sidlistni ndlezy zname naptiklad z Lovosic (Zdpotocky 1963a, 160, obr. 40;
Budinsky 1996, 22-24), Lhotky nad Labem (Zdpotocky 1963a, 147-154; 1975, 44; Budinsky 1985, 19-20;
1996, 21), Litoméric-jihu a Litoméfic-mésta (Zdpotocky 1963a, 154—156; Budinsky 1994, 51-52; 1996,
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Obr. 19. Sidelné-geograficka situace doby halStatské na Lovosicku, LitoméFicku (1-37) a Teplicku (38-67).
Fig. 19. Hallstatt period settlement-geographic situation in Lovosice, Litoméfice (1-37) and Teplice (38-67)
regions.

19-20), Libochovic (BlaZek — Kotyza 1990, 23-24, 28-29), Libotenic (Zdpotocky 1975, 45) ¢i z Prosmyk
(Budinsky 1966, 47; Hrala 1978; Vokolek 2004, 82, tab. 138: 10, 13). PozdnéhalStatska hradisté zastupuji
Libochovany (SmrZ 1981, 487, Ctverdk et al. 2003, 177-1 79) a Stradonice, okr. Louny (Smrz 1981; 1992,
91; Crverdk et al. 2003, 298-299). Kopcovita krajina Ceského stiedohoif poskytuje doklady vysinnych
naleziSt doby halStatské (Zdpotocky 1963b, 442—-443; Zdpotocky 1969, obr. 32; 1975, 43; Pleinerova —
Pleiner 1981, 161; Blazek — Kotyza 1990; Smrz 1992, 92, Abb. 1; Waldhauser — Novdk — Slabina 2008,
Waldhauser 2012, 285-287).

Dosti odlisna od vyse popsané je oblast lezici zapadnim smérem od mista ndlezu sekery z Bfezna ve
sttednim Pobéli (obr. 19: 38-67), kde se funeralni zakladna jevi jako vyrazné chudsi (Waldhauser 1977,
1981; Koutecky 2003a; Budinsky 1994; 2001; 2013; 2014). Nékolik mensich pohtebist a nélezt hrobo-
vého charakteru obdobi Ha C — Ha D1 se nachazi na Lomském potoce (Koutecky 2003a, 31-99; Koutec-
ky a kol. 1980, 133; Waldhauser 1981, 34-38; Velimsky a kol. 1986, 194; Budinsky 2012, 105, 112-114,
116-117, 121-123, 126, 308. Budinsky 2013, ¢. 35-34). Naproti tomu s ohledem na sidelni arealy je situace
ve stfednim Pobél{ vyrazné 1épe doloZena nez v dolnim Poohfi. Znamy jsou halstatské aredly z Radovesic
(Waldhauser 1981, 61-62; Waldhauser et al. 1993; Velimsky a kol. 1986, 193), Hostomic (Budinsky 1997
1999) a mnoha dalsich lokalit (Masek et al. 1969; SmrZ 1992, 92; Waldhauser 1977; 1981; Velimsky a kol.
1986; Koutecky 2003a, 58-66; Waldhauser 1981, 52; Budinsky 2012; 2013).

Sever regionu zastupuje Ustecko (obr. 20) s nélezy seker ze dvou lokalit (Krésny Les, Tuchomys]).
Zlomek t&la Zelezné sekery byl nalezen v sidlistnim pozdn&halitatském objektu v Tuchomy3li, okr. Usti nad
Labem (Cvrkova 1984, 28-29; Koutecky a kol. 1980, 137-138; Velimsky a kol. 1986, 195, 197; Budinsky
1994, 48; Koutecky 2004a; 2014a, 650, 653, 655, tab. 54: 57). Dalsi sidlisté jsou znama z lokalit Hrbovice
(Budinsky 1977, 37; 2009, 8, 11-14, 43; Velimsky a kol. 1986, 196), Vyklice (Pleiner 1958a, 85; Budinsky
1977, 52; 1992, 10, 42, tab. VI: 1-2; 1994, 49; 2009, 37-38) a Chabarovice (Koutecky a kol. 1980, 136;
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Obr. 20. Sidelné-geograficka situace doby halstatské na Ustecku.
Fig. 20. Hallstatt period settlement-geographic situation in Usti nad Labem region.

Cvrkova 1984, 20; Koutecky 2004a, 656; srov. Cvrkova 1984; Budinsky 1977, 1992; 1994; 2009). Jed-
notlivé hroby pochazeji ze Svadova (Cvrkovad 1984, 27; Budinsky 1994, 50), z Usti nad Labem — Trmic
(Cvrkovd 1984, 40) a z Mojzite (Cvrkovd 1984, 22; Budinsky 1994, 50).

Spolu se sekerou z Krasného Lesa byly v Krusnych horach zjistény nélezy z pozdni doby halstatské,
laténské a timské (Cizmar 2008; Hosek 2008). Nélezy jsou ddvany do souvislosti s pribshem délkové
komunikace (tzv. Chlumeckou stezkou), kterd v pravéku prochdzela Naklérovskym prismykem (Pleinero-
vd 1966, 340; Simon — Hauswald 1995; Salac¢ 1997; 2002; 2006, 43—44; 2013; Koutecky — Bouzek 2009,
234; Zapotocky 2013, 39; Piilpdnovd-Reszczyriska — Pililpdn — Ondrackova 2018, 581-584). S timto dal-
kovym koridorem lze nejspiSe spojovat i ndlezy z pozdni doby halStatské az Casné doby laténské doloZené
v nedalekém Chlumci na poloze Horka (Budinsky 1977, 38-39; 1994, 48-49; 2009, 16; srov. Simon —
Hauswald 1995, Abb. 12; Salac 1997, obr. 7; HoSek — Smrz — Silhovd 2007, obr. 3; Cizmdr 2008, 234).

Z analyzy sidelné-geografické situace doby halitatské v severozapadnich Cechéch
vyplyva v principu dvoji prostorové charakteristika nalezi. Mensi skupina seker se na-
chazi v Podkrusnohoti v ramci klasické pravéké sidelni komory, tj. v mistech obklope-
nych trvale obydlenym tizemim (Libé&Sovice — nejisty kontext; Tuchomysl — sidlistni ndlez;
srov. obr. 18: 19; 20: 13). Naproti tomu vétsi ¢ast (67 %) tvoii ojedinélé nalezy lezici bud
na okraji sidelni oikumeny doby halStatské, ¢i spiSe mimo ni. Charakteristickym rysem
této skupiny artefaktl je, Ze v jejich bezprostiednim okoli se povétsinou nenasly Zadné
stopy osidleni. NejbliZsi soudobé aredly pohiebist, sidlist ¢i hradiSt se nachazeji fddove
nékolik kilometrti od mista vyskytu seker. Jejich ojedinélé nélezy z regionti Chomutovska

a Ustecka spocivaji na zapadnim okraji sidelni enklavy, jejiZ pfirozenou geomorfologickou
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hranici tvofily Krusné hory (obr. 17: 6; 17: 40; 20: 7). Nélez z Lovosicka leZ{ sice mezi
dvéma husté osidlenymi tizemimi (dolni Poohi{, stfedni Pobéli), av§ak uvnitt kopcovitého
a trvale neosidleného pasma mileSovské ¢asti Ceského stiedohofi (obr. 19: 4).

5.2. Sekery s raménky z ostatnich oblasti Cech

HalStatské sekery s raménky jsou doloZeny i v okolnich regionech — ve stednich,
jiznich a ojedinéle i ve vychodnich a v zdpadnich Cechéch. Ve stiednich Cechéch evidu-
jeme v dnesni dobé pét nalezt z geograficky volné rozprostrenych lokalit Chloumek, okr.
Mlada Boleslav (Michdlek — Frohlich — Chvojka 2015, 125-126), Jablonn4, okr. Pfibram
(ibid., 126), LibCice, okr. Praha-zéapad (obr. 21: 2; Pleiner 1958a, 79, obr. 10: 8), Plana-
ny, okr. Kolin (0br. 21: 3a—c; Dvordik 1933, 36, tab. I11: 26; 1938, 48-49, 53, obr. 49: 26;
Filip 1936-1937, 98, 126, obr. 76: 26; Pleiner — Rybovd edd. 1978, 472, obr. 143: 22;
Wesse 1990, 190, Taf. 34: 46; Koutecky 2014b, 207, tab. 77: 26, 83: 20) a Sedl¢anky, okr.
Praha-vychod (Spaéek 2004, obr. na strané 186; Koutecky 2014b, 220, ¢. 122; Michdlek —
Frohlich — Chvojka 2015, 126). Jediny ndlez z uzavieného nalezového souboru predstavu-
je sekera z bohaté vybaveného biritudlniho hrobu 5/1931 bylanské kultury z Planian (srov.
Dvordk 1933, 36; 1938, 48-49, 53; Koutecky 2014b, 177-180, 207-208, tab. 58—84).
Ze sidlistniho kontextu muize pochazet exemplar z Libcic (Pleiner 1958a, 79, obr. 10: 8),
u ostatnich (60 %) se nejspiSe jedna o ojedinélé nalezy (srov. Michdlek — Frohlich — Chvoj-
ka 2015, 125-126, obr. 10). VétSina seker s raménky leZi v oblastech osidlenych ve stup-
nich Ha C-D1 stfedoceskou, resp. vychodostfedoceskou skupinou kultury bylanské v po-
jeti D. Kouteckého (srov. Venclovd ed. 2008, 27-29, obr. 9; Koutecky 2013; 2014b).}
K nejstar§im exempldiim této oblasti lze fadit variantu III,B1 z Plafian datovanou na
zékladé signifikantni hrobové vybavy do stupn€ Ha C1b (podrobné;ji viz kap. 5.5). Stie-
doceské nélezy spadaji mezi varianty IIIL,B1, II[,B2 ¢i IIL,C1, jeZ Ize datovat do obdobi
Ha C2-D1 s postupnym vyznivanim v Ha D2 (podle Wesse 1990, 158-162, 168).

Na jihu Cech je v soucasnosti v Sesti lokalitich evidovano osm nalezii seker s ramén-
ky, a tedy v ramci Cech jejich nejvyssi pocet (srov. Michdlek — Fréhlich — Chvojka 2015,
125-126; Michdlek et al. 2018, 166). Po dlouhou dobu zde byla jedinou lokalitou Vraz,
resp. Zlivice, okr. Pisek (Bohm 1941, 361; Dubsky 1949, 182—183, obr. 3; Wesse 1990, 190,
Taf. 35: 52-53; Frohlich 1997, 215-216, obr. na str. 216; Smejtek — Lutovsky — Militky
2013, 11, 392-393; Michdlek 2017, 505-507, obr. 378-379; tab. 401: 1-2), nicméné zce-
la zasadn{ prirtstek pramenné zakladny nastal mezi lety 2010 az 2015 (viz soupis: Michd-
lek — Frohlich — Chvojka 2015, 125-126, obr. 10; Michdlek 2017, 366-367, 505-507, tab.
289: 5; 401: 1-2; Michdlek et al. 2018, 138-139, 149). Polovina jihoceskych nalezd po-
chazi z depott, velkou ¢ast (38 %) tvori ojedinélé nalezy a jeden pochazi z pohrebisté.
Ojedinglé nalezy seker pochazeji z Chlumce u Olesniku, okr. Ceské Bud&jovice (obr. 21: I;
Michdlek — Frohlich — Chvojka 2015, 125, €. 1, obr. 9: 2; Michdlek et al. 2018, 138-139,

8 Na Mladoboleslavsku v Chloumku (vrch Chlum) se nachédzi hradidté s nalezy kultury slezskoplaténické
a z doby halstatské (Waldhauser 2001, 52, obr. 51-52). V Pojizefi je vSak evidovan i hojny vyskyt nélezt kul-
tury bylanské: sidlist¢ v Hornim Cetné, Horkach, HruSové a Kosmonosich (Koutecky 2013, 589, 602—603, 609;
2014b, obr. na str. 237 dole) ¢i Zarové hroby z Dalovic a Zdétina (Koutecky 2013, 583, ¢. 17; 2014b, 234, obr. na
str. 237 dole).
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Obr. 21. Sekery s raménky z Cech. 1: Ole3nik-Chlumec, okr. Ceské Bud&jovice; 2: Lib¢ice, okr. Praha-zapad;
3a—c: Planany, okr. Kolin; 3a: stav k roku 1978; 3b: stav k roku 1990; 3c: stav k roku 2014 (podle Pleiner 1958a;
Pleiner - Rybovd eds. 1978; Wesse 1990; Koutecky 2014b; Michdlek et al. 2018).

Fig. 21. Trunnion axes from Bohemia. 1: Ole3nik-Chlumec, Ceské Budéjovice district; 2: Lib¢ice, Praha-za-
pad; 3a—c: Planany, Kolin district; 3a: status as of 1978; 3b: a: status as of 1990; 3c: a: status as of 2014
(after Pleiner 1958a; Pleiner - Rybovd eds. 1978; Wesse 1990; Koutecky 2014b; Michdlek et al. 2018).
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Obr. 22. Sekery s raménky z Cech. 1: Pravy, okr. Pardubice; 2: ﬁepeé, okr. Tabor; 3a—b: Tfebanice u Netolic,
okr. Prachatice; 4a—b: Vraz/Zlivice, okr. Pisek (podle Vich - Pdcl 2013; Michdlek - Fréhlich - Chvojka 2015;
Michdlek 2017).

Fig. 22. Trunnion axes from Bohemia. 1: Pravy, Pardubice district; 2: Repeé, Tabor district; 3a—b: Netolice-

Trebanice, Prachatice district; 4a—b: Vraz/Zlivice, Pisek district (after Vich - Pdcl 2013; Michdlek - Fréhlich -
Chvojka 2015; Michdlek 2017).
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¢. 12, obr. 13: 6), Jaronina, okr. Cesk)’/ Krumlov (Michdlek — Frohlich — Chvojka 2015,
125, pozn. u €. 3; Michdlek et al. 2018, 139, ¢. 13) a z Pasek u Talina, okr. Pisek (Michdlek
et al. 2018, 149, &. 34). Na halstatském mohylovém pohiebiiti v Repéi (okr. Tébor) byl
bez blizsich nadlezovych okolnosti ziskan dal$i nalez (obr. 22: 2; Michdlek — Frohlich —
Chvojka 2015, 125, €. 2, obr. 9: 1; Michdlek 2017, 366-367, tab. 289: 5). Dvojice exemplara
pochazi z lokality Vraz/Zlivice na Pisecku (obr. 22: 4a-b). Tento nélez celkové Ctyr Zelez-
nych predmétt je tradi¢né povazovan za depot (Bohm 1941, 361; Dubsky 1949, 182183,
obr. 3; Wesse 1990, 190, Taf. 35: 52-53; Frohlich 1997, 215-216, obr. na str. 216; Smej-
tek — Lutovsky — Militky 2013, 11, 392-393; Michdlek — Frohlich — Chvojka 2015, 125,
¢. 4, obr. 8: 1-2). V nejnovejsi monografii o jihoCeskych halstatskych pohtebistich je jeho
mozny pivod hleddn v mohyle (Michdlek 2017, 505-507, obr. 378-379, tab. 401: 1-2;
k tomu srov. Smejtek — Lutovsky — Militky 2013, 11, 392-393; Michdlek — Frohlich — Chvoj-
ka 2015, 125). Obdobna skladba ndlezt byla v roce 2014 soucésti depotu v Tiebanicich
(okr. Prachatice), ktery byl uloZen v blizkosti vali hradi§té na vrchu Velky Hradecek
(obr. 22: 3a—b; Michdlek — Fréhlich — Chvojka 2015, 119-125, obr. 1-7, 12; Michdlek et al.
2018, 154, ¢. 47). Interesantni je pritom identické typologické slozeni obou depotti — vysky-
tuje se v nich mensi exemplai varianty Wesse III,B1 spolu s vétsi variantou Wesse I1L,C1
(srov. Michdlek — Frohlich — Chvojka 2015, 125, €. 34, obr. 6: 1-2, 8: 1-2). K nejcasté-
ji zastoupenym patii v jiznich Cechéch varianty HILC1 (3x) a IILB1 (2x), kter€ Ize v ty-
pologicko-chronologickém systému A. Wesse (1990) datovat do mladsi doby halstatské,
resp. do prubéhu stupiit Ha C2-D1-2 (podle Michdlek — Frihlich — Chvojka 2015, 121,
124-125).

Ve vychodoceské oblasti osidlené III. stupném kultury slezskoplaténické po dlouhou
dobu nebyly Zadné nélezy seker s raménky evidovany (srov. Filip 1936—1937, 98; Voko-
lek 1999; 2008, 84-97). Vyjimkou je exemplar z katastru obce Pravy, okr. Pardubice
(obr. 22: 1; Vich — Pdcl 2013, obr. 1), ktery piedstavuje bud ojedinély, ¢i — vzhledem k pif-
tomnosti nedalekého halStatského sidlisté — sidlistni nalez (ibid., 397-398). Autory zpraco-
véni byl zafazen k variant€ Wesse III,B2 a datovéan do rozpéti stupfit Ha C az Ha D2.

5.3. Sekery s raménky z Cech — vyhodnoceni

Sekery s raménky predstavuji (spolu se sekerami s tuleji a bronzovymi turbany) expo-
nencidln& piibyvajici nalezy doby halitatské v Cechéch, coZ je pochopiteln& zptisobeno
rozmachem pouZzivani detek¢ni techniky a nartistem spoluprace s amatérskymi spolupra-
covniky (HoSek — Smrz — Silhovd 2007, 336; Smejtek — Lutovsky — Militky 2013, 47-49;
Vich — Pdcl 2013, 396; Fojtik — Popelka 2017, 172). K prvnim néalezim doslo jiz ve
druhé poloviné 19. stoleti (Michdlek 2017, 366-367, tab. 289: 5), dalsi prirtstek nastal ve
30. a 60. letech 20. stoleti (Dvordk 1933; 1938; Pleiner 1968; Koutecky 2014a). Zasadni
penzum nalezt (62 %) vSak pribylo za poslednich 15 let. Zatimco jesté pred par lety bylo
z Cech zndmo pouhych pét predmétt (HoSek — Smrz — Silhova 2007, 336), dnes registru-

zv0

jeme vice neZ jejich ¢tyinasobek, konkrétné€ 21 exemplari z 19 lokalit (tab. 3).°

o Novy ojedinély nédlez z lesa u Vojnikova, k. 4. DrZov (okr. Pisek; viz Frohlich 2021, 223, obr. 1), neni zahrnut
do statistik, stejné jako nalez z MileSovky (Cechura v tisku).
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Obr. 23. Procentualni zastoupeni
Zeleznych seker s raménky v archeo-
logickych kontextech v Cechéch.
Fig. 23. Percentage representation
of iron trunnion axes in archaeolo-
gical contexts in Bohemia.

Vyrazné navyseni nalezové zkladny v Cechach umoZiiuje rémcovou srovndvaci ana-
Iyzu dil¢ich parametrd. Celkova délka seker se pohybuje v rozmezi 106-177 mm, pfi-
¢emZ lze mezi nimi rozliSit tfi zakladni kategorie: a) malé exemplafe do 106 mm (7 %);
b) stfedni exemplare o délce 132—145 mm (21 %); c) velké exemplare o délce 150-177 mm
predstavujici nejcastéjsi kategorii (72 %). PiestoZe je délka seker povaZovéana za jedno
z dllezitych kritérii (Wesse 1990, 79-80), nemusi mit v nékterych piipadech vyrazng;si
typologicko-chronologicky vyznam, jak doklada spole¢ny vyskyt malych aZ stfednich va-
riant ITI[,B1 spolu s velkymi variantami III,C1 v jihoCeskych depotech (srov. Michdalek —
Frohlich — Chvojka 2015, 121, 125).

Komparaci dal§ich parametrti dovoluji jen nové publikované ndlezy a mezi nimi pre-
devsim ty jihoeské a severozapadoleské (rab. 3). Sitka ostif je velmi variabilni — kolis4
od 34 mm u mens$ich exempldfi a od 68 po 87 mm u del$ich. Nejpocetnéjsi skupinou
(75 %) jsou sekery se Sitkou ostif v rozmezi 47-58 mm. PrestoZe se ve vSech piipadech
jedna o ploché sekery, sila jejich téla je rtiznoroda (5-18 mm). BéZné&jsi jsou predevsim
exemplare se silou do 10 mm (70 %). Riznoroda je $itka tylu (23—48 mm); podobné tak
rozpéti ramének (48—62 mm). Variabiln{ jsou i vahové poméry jednotlivych kust, vykazu-
jict opét tii kategorie. Malé kusy vazi pod 100 g (82 g po konzervaci), sttedné téZké mezi

Y vw s

Vv

Obecny problém pii pokusu o presnéjsi typologické uréeni predstavuje ¢asté poskoze-
ni tylu, ramének a nékdy i ostif seker (srov. Wesse 1990, 74-75), evidované velmi ¢asto
iu Ceskych exemplait (zde Vysoka Pec, jinak napt. Michdlek — Frohlich — Chvojka 2015,
obr. 9: 1-2; Vich — Pdcl 2013, 397; Michdlek 2017, 366-367, tab. 289: 5; Michdlek et al.
2018, 138). Viechny urcitelné exemplaie z Cech spadaji do skupiny II1, s roz&ifenym
(odsazenym) oble tvarovanym tylem a kolmo posazenymi raménky v typologii A. Wesse
(1990, 79-80) a v jejim rdmci prindleZi k typtim IIL,A - IIL,C. K nejhojné&ji zastoupenym
patif varianta III,C1 (44 %), nésledovand variantou III,B1 (22 %), délev jsou evidovany
varianty II[,A3 ¢i III,B2. Uvedené typy patii k nejrozsifenéj$im nejen v Cechach (Michd-
lek — Frohlich — Chvojka 2015, 121), na Moravé (Hlava 2002, 126-128; Fojtik — Popelka
2017, 174), na Slovensku (DusSek 1965; Studenikova 2000, 71), v Polsku (Gedl 1973, 86,
ryc. 17, 19-20; 2004, Taf. 37: A; Wesse 1990, 158-162, 185-189, ¢. nalezt 5-36; Gediga
et al. 2020, 75-76), Rakousku (Mayer 1977, 235-242, Taf. 94-96), ale v celé stfedni Evro-
pé, kde typy LA — IILC tvori vice neZ 90 % nalezl (Wesse 1990, 80, Karte 17; Derrix
2001, Abb. 13).
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Obr. 24. Prostorova distribuce Zeleznych seker s raménky v Cechéch a na Moravé a jejich zakladni nalezo-
vy kontext (upraveno a doplnéno podle Michdlek - Frohlich - Chvojka 2015, obr. 10; Fojtik - Popelka 2017,
obr. 3). Cislovani nalezti v Cechach odpovida tab. 3.

Fig. 24. Spatial distribution of iron trunnion axes in Bohemia and Moravia and their basic find context
(modified and supplemented after Michdlek - Fréhlich - Chvojka 2015, obr. 10 and Fojtik - Popelka 2017,
obr. 3). Numbering of finds in Bohemia corresponds to tab. 3.

Za stavajiciho stavu badani 1ze sekery s raménky na ¢eském dzemi spojovat s dobou
halstatskou (tj. obecné s obdobim Ha C-D), typologicko-chronologickymi analyzami 1épe
datované exemplare pak nejcastéji s uzSim usekem Ha C2 az Ha D1-2 (srov. Wesse 1990,
Hosek — SmrZ — Silhovd 2007, 336; Cizmdr 2008, 231; Hosek 2008, tab. 1; Michdlek —
Frohlich — Chvojka 2015, 121; Vich — Pdcl 2013, 397). Nejstar$i hrobovy exemplar lze
datovat do faze Ha C1b (viz kap. 5.5); naopak na vyznivani (poSkozenych) seker v Ha D2-3
poukazuje sidlistni ndlez (srov. Koutecky 2014a, 650, tab. 48-55).

Analyzované pfedméty disponuji velmi pestrym ndlezovym kontextem — zndmy jsou
z hrobu a pohiebist, depoti, niZinnych sidlist, vysinnych hradist a z ojedinélych néleza
(obr. 23). Z hrobu pochazeji jist€ dva nalezy (9 %). Pomérné hojné (4 kusy, 19 %) tvoii
sekery soucdst depotu. Jeden depot je evidovan z aredlu pohiebisté, druhy z blizkosti hra-
disté. Potvrzeny vyskyt v sidliStnim objektu je pouze v jednom piipadé (5 %). Dvé tietiny
(14 kusu, 67 %) predstavuji ndlezy ojedin€lé a bez znamého kontextu. Vytadime-li ze sta-
tistik nejisté nalezy (Lib&Sovice, Libcice, Rozvadov, Sedl¢anky), tak prevlddajici kategorii
tvoti tzv. ojedin€lé nélezy (48 %).

VEtsi poCet ndlezl (po dvou kusech) byl zjistén pouze ve dvou lokalitach (19 % nalezi).
V ostatnich piipadech jde o samostatné se vyskytujici exemplare (81 % nalezt). Dopro-
vodnym datovacim materidlem disponujeme ve ctyrech piipadech, z toho jednou z pohie-
bisté a ze sidlisté a dvakrat z depotd. U vétSiny z nich postrdddme ucelené nalezové okol-
nosti, jen dva byly ziskany pii regulérnich archeologickych vyzkumech.
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S ohledem na kulturné-geograficky kontext (obr. 24) se nejvétsi mnozstvi seker (38 %)
nachazi v jiznich Cechéch v prostiedi halstatské mohylové kultury (obr. 24: 12—19; srov.
Michdlek — Frohlich — Chvojka 20155 Michdlek et al. 2018). V poradi druhy pocet (28 %)
evidujeme v severozdpadnich Cechach (obr. 24: 1-6; srov. Wesse 1990, Smr? — HoSek —
Silhova 2007; Cizmar 2008), miré niz§i vyskyt (24 %) je zjistén ve stfednich Cechach
(obr. 24: 7-11). Dvé posledné zmifiované oblasti 1ze spojovat predevsim s vyvojem kul-
tury bylanské, resp. s jeji tzv. sttedoCeskou, vychodostrfedoceskou a severozdpadoceskou
skupinou v pojeti D. Kouteckého (2001a; 2008a; 2013; 2014b). Potvrzuje to i jediny nélez
sekery s raménky z uzavieného hrobového kontextu z Cech (srov. Hosek — Smr — Silhovd
2007, 336; Cizmdr 2008, 231), ktery byl soucasti birutdlniho hrobu vychodostredoceské
skupiny kultury bylanské v Plafianech, okr. Kolin (Dvordk 1933; 1938; Koutecky 2014b,
177-208). Je vSak tfeba mit na paméti, Ze s ohledem na moznou relativné pozdni dataci
nékterych exemplari do rozpéti Ha C2-D1-2 je v téchto oblastech jejich kulturni spojitost
s klasickym bylanskym prostfedim (tj. s obdobim Ha C1 az Ha D1) ponékud problema-
tick4, a proto musime n¢kdy uvazovat i o souvislostech s kulturné nerozlisitelnym pozdné
halitatskym osidlenim.'® Prozatim ojedinélé nalezy pochézeji ze zapadniho okraje Cech
z prostiedi halStatské mohylové kultury (obr. 24: 20; Michdlek — Frohlich — Chvojka 2015,
126; Fojtik — Popelka 2017, obr. 3: 22) a z vychodnich Cech z prostiedi platénické kultury
(obr. 24: 21; Vich — Pdcl 2013).

5.4. Sekery s raménky ve stredoevropském kontextu

Prostorova distribuce analyzovanych typt seker poukazuje na jejich Siroké rozsiteni
v ramci stfedoevropského prostoru (srov. Wesse 1990, Karte 16—18; Derrix 2001, Abb. 13;
van den Boom 2002, Abb. 2). Pestra se jevi byt situace na Moravé, kde je evidovano 11 Ze-
leznych seker s raménky z osmi lokalit (soupisy viz Hlava 2002, 127-128; Michdlek —
Frohlich — Chvojka 2015, 126-127; Fojtik — Popelka 2017, 172—173, obr. 3). Nejvetsi
pocet seker (obr. 25) pochazi z jeskynniho komplexu (36,3 %), dale z hrobu (27,2 %),
18,2 % bylo zjisténo na hradisStich a stejny pocet tvori ojedin€lé nalezy. Z halstatskych
nizinnych sidlist a z depoti tyto nalezy na Moravé prozatim chybi. Soubor ti{ seker a jedno-
ho zlomku (vS§e varianty IH3C1 podle Wesse 1990, 189; srov. Hlava 2002, 127 s dalsf lit.)
je znamy z prostredi kultury horakovské z vyzkumu J. Wankela z jeskyné By¢i skala,
k. 4. Habrtvka, okr. Blansko (obr. 24: 22-25; srov. Wesse 1990, 189, Taf. 35: 38-40;
Nekvasil 1993, 359-367; Parzinger — Barth — Nekvasil 1995, 66, 244, Taf. 28: 310-312,
29: 313; Hlava 2002, 127, ¢. 1; Oliva et al. 2015, 137-138, obr. VIIIL. 38; Golec 2019,
obr. 28: 3). Hlavni koncentrace nalezi je evidovana na stfedni Moravé, a to v oikumené
platénické kultury predevsim na Prostéjovsku, Olomoucku a Prerovsku, ojedinéle na Zlin-
sku (obr. 24: 26-32; srov. Nekvasil 1993, mapka 25; Fojtik — Popelka 2017, 174, obr. 3;
Golec — Cermdkovd — F ojtik 2016, 177-179, obr. 2; Golec 2019, obr. 40). Sekery pocha-
zeji z aredlt hradist (Kienovice, okr. Prerov: Hlava 2002, 126, 128, €. 3, obr. 2: 5, Michd-
lek — Frohlich — Chvojka 2015, 126, ¢. 15; tidajny nilez z Jezkovic-Cernova, okr. Vyskov:
Hlava 2002, 128, ¢. 7; Michdlek — Frohlich — Chvojka 2015, 127, ¢. 20; Fojtik — Popelka

10U ndlezu z Krasného Lesa na Ustecku nelze vyloucit spojitost s kulturou billendorfskou; u ndlezu z Mladobole-
slavska pak spojitost s platénickym ¢i pozdnéhalstatskym prostfedim.
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Obr. 25. Srovnéni Cetnosti vyskytu Zeleznych seker s raménky doby halStatské v archeologickych kontex-
tech Cech, Moravy, Slovenska a Polska.

Fig. 25. Comparison of frequency of occurrence of Hallstatt period iron trunnion axes in archaeological
contexts in Bohemia, Moravia, Slovakia and Poland.

2017, 174), dalsi ti z pohiebist, a sice z Mostkovic, okr. Prostéjov (hrob 2: Podborsky
1970, 169; Wesse 1990, 189, Taf. 34: 43; Nekvasil 1993, 357; Hlava 2002, 128, ¢. 4;
Michdlek — Frohlich — Chvojka 2015, 126, €. 17; Fojtik — Popelka 2017, 174), Namésti
na Hané/Biskupstvi, okr. Olomouc (Podborsky 1970, 179; Wesse 1990, 189, Taf. 35: 37,
Hlava 2002, 128, ¢. 5, obr. 2: 7; Michalek — Frohlich — Chvojka 2015, 127, €. 18) a z Urcic-
Hajové, okr. Prostéjov (Filip 1936—1937, 98, obr. 51: 10; Podborsky 1970, 169, Taf. 64: 1;
Wesse 1990, 189, Taf. 33: 41; Nekvasil 1993, obr. 234: 16; Hlava 2002, 128, obr. 2: 8;
Michdlek — Frohlich — Chvojka 2015, 126, €. 19; Fojtik — Popelka 2017, 174). Ojedinélé
ndlezy zndme z Klenovic na Hané, okr. Prostéjov (Hlava 2002, 128, ¢. 2, obr. 2: 6; Michd-
lek — Frohlich — Chvojka 2015, 126, ¢. 15; Fojtik — Popelka 2017, 174) a z Hostynskych
vrchd, k. 4. Lukovecek, okr. Zlin (Fojtik — Popelka 2017, 169-179, obr. 2: 1, 3: 23). VSech-
ny moravské nélezy Ize stejné jako Ceské prifadit k typim IIL,A — IIL,C podle A. Wesse
(1990, 166-168, 181, Abb. 55) a datovat od star§iho halStatu az do poloviny 6. stol. pt. n. 1.,
tj. od faze Ha C1b aZ po pocitek stupné Ha D2 (podle Fojtik — Popelka 2017, 174, srov.
Hlava 2002, 126). Relativné star$i exemplar stupné Ha C1 predstavuje sekera z Urcic-
Hajové, naopak k nejmlads$im patif ndlezy z By¢i skély (srov. Podborsky 1970, 169; srov.
Fojtik — Golec 2007, 83; Golec 2019).

Zajimavé jsou nédlezové kontexty seker ze Slovenska z kalenderberského kulturniho
okruhu (obr. 25) evidované v péti lokalitich. Jejich nejvétsi pocet (5 ks, 50 %) poché-
z{ z areélu proslulého hradis$t€¢ Molpir ve Smolenicich, okr. Trnava (srov. Dusek 1971,
428-432; obr. 6: 3, 10: 23; Dusek — Dusek 1984, Taf. 9: 1, 15: 16, 116: 32, 140: 18; Miros-
Sayova 1980, 386; Wesse 1990, 190, ¢. 48-50 s dalsi lit.; Studenikova 2000, 71; Abb. 2: 3).
Nekteré ze seker byly nalezeny spolu s dal§imi kovovymi pfedméty a nékteré tvorily sou-
¢ast depotu uloZeného v aredlu hradisté (srov. Dusek 1965, obr. 145 nahote, 149: 1; Mi-
rossayova 1980, 386; Wesse 1990, 190, ¢. 48-50; Studenikova 2000, 71-72). Hromadny
depot 17 ndstrojui a zbrani, jehoz soucasti byly i dvé sekery s raménky, byl odkryt v Niz-
né Mysli, okr. KoSice (MirosSayova 1980, 383, obr. 1: 1-2; Wesse 1990, 190, ¢. 44-45).
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Dalsi exemplare se vyskytovaly bud ve vyplni sidliStniho objektu spolu s keramikou repre-
zentujici star$i fazi halStatského osidlen{ bratislavského regionu (Triblavina u Chorvétske-
ho Grobu, obj. 59: Studenikova 2000, T1-72, Abb. 2: 2; Abb. 4), v aredlu béZného rovin-
ného sidlisté (Sered, okr. Galanta: Buchvaldek 1954, 462, obr. 203: 1; Mirossayovad 1980,
386; Vizdal 1981, 556; Wesse 1990, 190, ¢. 47; Studenikovd 2000, 73-74, Abb. 7), nebo
jako ojedinély ndlez bez znamého kontextu (Vinné, okr. Michalovce: Mirossayovd 1980,
386; Vizdal 1981, 556-557, obr. 1; Wesse 1990, 190, ¢. 51; Studenikovd 2000, 73-74).

Naproti tomu dosti unifikované se jevi situace v Rakousku (Horni a Dolni Rakousko,
Korutany a Styrsko), kde jsou diskutované pfedméty hojné zastoupeny. Na rozdil od pred-
chozich oblasti pochazeji de facto vyhradné z hrobi (napt. Hallstatt: Mayer 1977, 236239,
Taf. 95-96, 113: C; Wesse 1990, 192-196, ¢. 88—114A; Bad Fischau a Statzendorf: Mayer
1977,235-236, Taf. 94: 1404, 95: 1409).

7 Némecka pochdzi jen malo prikladi (srov. Wesse 1990, 185, ¢. 1-4); bud byly ve vy-
bavé bohatého hrobu billendorfské kultury v Budysing (Simon — Gerlach 1993, 115-120,
Abb. 4: 8, 13: 7, 15, 17), ¢i soucasti depotu Zeleznych predmétt v lokalit€ Rabis/Zottnitz
(,,Schloben®), Lkr. Jena (Pleiner 1968; Simon 1972, 100, Abb. 64: 6; Simon — Gerlach 1993,
119; Wesse 1990, 185, ¢. 4).

Velmi podobné jako v Rakousku se projevuje situace v Polsku, kde je drtiva vétSina
nélezl (90 %) zjistovana rovnéz na pohiebistich (obr. 25)."" Na 26 nalezistich zde bylo
doposud nalezeno celkem 81 exemplari (srov. Gedl 2004, 58; k tomu Gediga et al. 2020,
75-76). Jejich nejvétsi koncentrace se soustfedi do povodi fek Odry a Warty, tj. do Hor-
niho a Dolniho Slezska na jihu, pres Velkopolsko na severu az po Malopolsko na vycho-
de (srov. Gedl 1973, ryc. 17: f; 2004, Taf. 37: A; Wesse 1990, Karte 16—17; Derrix 2001,
45-49, Abb. 13; van den Boom 2002, 241, Abb. 2). Dulezitym pohtebistém jsou Gorsze-
wice, pow. Szamotuly (Velkopolské voj.), kde bylo celkem 8 seker s raménky soucasti
vybav zarovych hrobt (Pieczyriski 1953, 141, ryc. 3:3;6: 2, 11: 1, 17: 5; srov. Piaskowski
1959a; Wesse 1990, 186—187, ¢. 10-17; Gedl 2004, 52-53, 58, ¢. 96-103). Vyskytuji se
zde spole¢né s privodnimi nalezy stupné Ha C — s bronzovym mecem a kridlovitou po-
chvou typu Biichenbach (Pieczyriski 1953, 142, ryc. 11: 3), pinzetou (ibid., 145, ryc. 3: 1),
opaskovou ,, T zaponou stocenou z dratu (ibid., 144, ryc. 3: 1) a sekerami s tuleji (ibid.,
141, ryc. 6: 1; 17: 3; srov. Gedl 1973, 86, ryc. 17; 1991, 29-31; 2004, 57, Taf. 52; Gediga
et al. 2020, 76). Vysoky pocet seker pochdzi z pohiebiit v lokalitich Swibie, pow. Gliwi-
ce (12 kusti; Wesse 1990, 188, ¢. 27; Gedl 2004, 54-55, 58, ¢. 115-126), Wotéw, pow.
loco (6 kusu; Wesse 1990, 188, ¢. 30-31; Gedl 2004, 55, 58, ¢. 130-134A), Zaborowo,
pow. Rawicz (4 kusy; Gedl 2004, 56, 58, ¢. 138-139), Wroctaw — Ksieze Wielkie (2 kusys;
Gedl 2004, 55-56, €. 136-136A) ¢i Strzelce Opolskie — Adamowice, pow. Strzelce (2 kusy;
Piaskowski 1959b; Gedl 1973, ryc. 20: 2; 2004, 54, ¢. 111-112; Wesse 1990, 187-188,
¢&. 25-26).!2 Naprosty stiedoevropsky prim hraje rozséhlé pohiebisté v Domastawi (polo-

1 Vyjimecné je sekera soucdsti depotu (Brzesko: Wesse 1990, 185, €. 7; Gedl 2004, 52) ¢i sidliStniho kontextu
(Biskupice: Wesse 1990, 185, ¢. 5, Karte 16; Gedl 2004, 51; Radtowice: Gedl 2004, 54).

12 Jednotlivé exemplare zndme z lokalit Cieszkéw, pow. Milicz (Wesse 1990, 186; Gedl 2004, 52, ¢. 95), Labedy-
Przyszéwka, pow. Gliwice (Gedl 1973, ryc. 19: d; 2004, 53, ¢. 105; Wesse 1990, 187, ¢. 20), ¢i Trzcinica Mata,
pow. Wotéw (Wesse 1990, 188, ¢. 28; Gedl 2004, 55, ¢. 127). Polska pohtebisté jsou dilezitd i tim, Ze nékolik
exemplara bylo metalograficky zkoumaéno (srov. tab. 1; Piaskowski 1959a; 1959b).
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ha 10-12, pow. Wroctaw), na kterém se doty¢ny typ nachazel v 26 prevazné komorovych
hrobech spole¢né s pocetnou keramikou (6-59 kust), meci, nozi, dlaty, sekerami s tuleji,
kovovymi toaletnimi soupravami, bronzovymi jehelniky, jehlicemi, naramky a sklenénymi
a jantarovymi kordlky (Gediga — Jozefowska 2018, Tabl. 10: 7,22: 1, 51: 5, 125: 3, 165:
3,222:8,227: 8,236: 4,246: 2, 284: 3, 288: 4, 326: 2, 357: 5, 540: 10, 659: 9, 674: 7 ad.;
Gediga et al. 2020, 75-76, ryc. 126-130). Pohtebisté podtrhuje dilezity fakt, Ze vSechny
polské exemplare spadaji vyhradné do stupné Ha C (Gedl 1991, 29-31; 2004, 57, Taf. 52;
Derrix 2001, 47-49; Gediga et al. 2020, 75-76).

5.5. Chronologicky exkurz: k vyskytu seker s raménky ve stupni Ha C1

K hojnéjsimu rozsiteni seker s raménky ve stfedoevropském prostoru dochézi zrejmé
v pribéhu stupné Ha C. Jak ukazuje biritudlni hrob 5/1931 z Plafian (okr. Kolin) se sekerou
varianty ML,B1 ve vybavé (srov. Dvordk 1933, tab. I11; 1938, 48, obr. 49; Filip 1 93?—1 937,
obr. 76; Wesse 1990, 161, 190; Koutecky 2014b, 177-208), nékteré exemplare se v Cechach
vyskytovaly jiz od nejstar$ich tsekl doby halstatské. Tento hrob je v ¢eském chronolo-
gickém systému D. Kouteckého datovan do stupné Ha C2 (srov. Koutecky 1968; 2001a;
2008a; 2013; 2014b; Hosek — Smrz — Silhovd 2007, 336; Trefny 2017a, 118; 2017b, 250),
ktery Ize ramcové synchronizovat se stfedoevropskou fazi Ha Cl1b v pojeti Ch. Pare
(1991; 1999) ¢i se stiednim stupném Ha C1 v pojeti M. Trachsela (2004)." K relativné
starym typum seker stupné Ha C1 je kladen exemplar z moravské lokality Uréice-Hajové
na Prostéjovsku (Podborsky 1970, 179, Taf. 64: 1; srov. Hlava 2002, 126; Fojtik — Golec
2007, 83), razeny mezi varianty III,A2 (Wesse 1990, 189; Hlava 2002, 128, obr. 2: 8).

V hornim Rakousku existuje n€kolik hrobovych soubort datovanych do stupné Ha C1.
V eponymnim Hallstattu je vyskyt Armchenbeile spojen predeviim s bronzovymi a Zelez-
nymi meci typu Mindelheim, které jsou typickymi nilezy faze Ha C1b v pojeti Ch. Pare
(1991, 14; 1999, Abb. 64: A; srov. Mayer 1977, 241-242). Nejstarsi vyskyt varianty IIL,A1
ve stupni Ha C1 doklada bohaté vybaveny hrob 298/1855 z eponymniho Hallstattu (Mayer
1977,237, ¢. 1405; Wesse 1990, 157, 195, ¢. 100). V jeho vybave se nachazel mj. bronzovy
mec¢ s jazykovitou rukojeti typu Mindelheim (varianta Wels-Pernau podle Schauera 1971)
a soubor bronzovych nadob charakteristickych pro ¢asnou az star$i dobu halstatskou stup-
né Ha C1 (srov. Mayer 1977, 236, 240, pozn. €. 17, €. 1405, Taf. 94: 1405; srov. Wesse
1990, 195, ¢. 100; Studenikovd 2000, 71). Do stupné Ha Cl1, resp. faze Ha C1b, lze dato-
vat i soubor z kostrového hrobu 126/1849 z eponymni lokality, kde se spolu se sekerou
varianty Wesse III,B1 nalezl bronzovy mec s jazykovitou rukojeti typu Mindelheim a dvé

13 Signifikantni soucdsti vybavy hrobu 5/1931 z Plafian stupné Ha C1 tvofi mj. bronzovy mec s jazykovitou
rukojeti typu Giindlingen, bronzové kiidlovité nakonci pochvy mece typu B (Beratzhausen podle Pare 1991, 14,
fig. 7-8; 1999, 287-297, Abb. 110, 111), jho typu JOCH 01b (podle Trachsel 2004, 397), bronzové tutuli typu 01b
(typ Planiany podle ibid., 547-548), rovné ty¢inkovité postranice se stfedovym otvorem typu KNE 05a (typ Platia-
ny podle ibid., 397, 466) ¢i bronzové kalotové navlecky s prolamovanym poutkem podtypu Lovosice B1 (podle
Piilpan 2012,90-91). V piipadé posledné jmenovaného nélezu se jedna o typ Ib (Ringfusskndpfe mit Kalllotendach)
podle Kossacka (1970, 111), resp. guzy-krepulce typu Ib podle Bugaj (2005), které predstavuji typickou soucast
kotiskych postrojti stupné Ha C1 (srov. Kossack 1959; 1970, Pare 1991; 1999; Bugaj 2005). Ch. Pare (1999, 303)
celkovou dataci hrobu z Planan klade ptedev§im s ohledem na soucdsti koniskych postroju (i pres vyskyt relativné
star§tho mece typu Giindlingen) do stfedoevropské faze Ha C1b. Rovnéz M. Trachsel (2004, 397) fadi vybavu
hrobu do stfedniho Ha C1 s poukazem na vyskyt o néco star$ich typt pfedméta ve vybaveé.
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bronzové jehlice s vicendsobnou hlavici (Mehrkopfnadeln; stov. Mayer 1977,237, ¢. 1417,
Taf. 95: 1417; Wesse 1990, 157, 194, €. 96, Taf. 34: 96).

Na tendenci, Ze sekery s raménky tvofily ve stfedni Evropé patrn€ jiz v ¢asné dobé
halStatské (frithe Hallstattzeit, faze Ha Cla podle Pare 1999, 199-204; tj. v Cechach Ha C1
podle D. Kouteckého), s urcitosti pak ve starSi dobé halStatské (altere Hallstattzeit, faze
Ha C1b podle Pare 1999, 204; tj. v Cechach Ha C2 podle D. Kouteckého) souéast bohaté
vybavenych hrobi, poukazuje nékolik polskych soubori. V prvni fad€ lze zminit vybavu
zarového hrobu 17 z Gorszewic (pow. Szamotuty, Velkopolské vojvodstvi). Jeho soucés-
ti byla souprava zbrani a ndstroji (bronzovy me¢ typu Giindlingen, bronzové lodkovité
kovéni pochvy mece typu A2 — Biichenbach, sekera varianty Wesse I11,B2), tedy predmé-
ty charakteristické pro fazi Ha Cla v Pareho pojeti (Pieczyriski 1953, ryc. 11: 1-3; srov.
Pare 1991, 14-15, fig. 7-8; 1999, 287-297, Abb. 110). Famé6zni typologicko-chronolo-
gickou ukazku vybavy nejstar§ich fazi doby halStatské prinasi komorovy hrob 7429 s kru-
hovym obvodovym Zlabem z Domastawi, pow. Wroctaw (Gediga — Hensel — Jozefowska
2018, 138-141, ryc. 1: 3, 3: 1; Gediga — Jozefowska 2018, tabl. 745-748). Vedle bohaté
keramické vybavy a Zelezné sekery s raménky (Gediga — Hensel — Jozefowska 2018, 141;
Gediga — Jozefowska 2018, tabl. 748: 6) pritahuje pozornost predev§im bronzovy mec
s jazykovitou rukojeti a bronzové kiidlovité ndkon¢i pochvy mece (Gediga — Hensel —
Jozefowska 2018, 138-141, ryc. 1: 3, 3: 1; Gediga — Jozefowska 2018, tabl. 748: 1-2).
Autory precizniho zpracovani (Gediga — Hensel — Jozefowska 2018, 146, 149) je mec ra-
zen k typu Biichenbach (nejmladsi typ horizontu Giindlingen podle L. Dhennequina 2005,
127, fig. 70, 81) a kovani pochvy mece k relativné mladsimu typu Beratzhausen, varianta c
(podle L. Dhennequina 2005), resp. k typu F2 v pojeti P.-Y. Milcenta (2004, 80, fig. 41).
Sekven¢ni analyzou byl soubor urcen na pohrebisti jako nejstarsi a datovan do ¢asné doby
halStatské, tj. do faze Ha Cla (podle Gediga — Hensel — Jozefowska 2018, 149).

V soucasné dobé lze s nejstarSimi exemplari seker s raménky na ceském tzemi — po-
dobné jako v hrobech na Moravé ¢i v Rakousku — pocitat jiz ve sttedoevropské fazi Ha C1b
(Hlava 2002, 126; Fojtik — Popelka 2017, 174; srov. HoSek — Smrz — Silhovd 2007, 336;
Trefny 2017a, 117-119; 2017b, 250). Jako prozatim nejstarsi se jevi byt exemplare z pol-
skych pohrebist, z nichz nékteré 1ze datovat jiz do faze Ha Cla (srov. Gediga et al. 2020, 75).

6. Interpretace nélezu a diskuse

Z ramcového srovnani ndlezti z prostoru byvalého Ceskoslovenska vyplyvé, Ze v Cechéch
dnes evidujeme zhruba dvojndsobny pocet seker a lokalit neZ na jeho zbylém tzem{ (srov.
obr. 25). Situace, kdy hlavni tézist€ nalezt lezi v Cechach, mén{ stav doposud zndmé néle-
zové zakladny a hlavné pohled na jeji stfedoevropskou prostorovou distribuci.'* Odhléd-
neme-li od jednotlivych piikladi z Némecka (srov. Pleiner 1968; Wesse 1990, 185, ¢. 14,
Karte 16—17; Simon — Gerlach 1993; Derrix 2001, Abb. 13; van den Boom 2002, Abb. 2),
Francie a Spanélska (Wesse 1990, 207, &. 222-223), predstavuji ¢eské nalezy jednu z nej-

zapadnéjsich koncentraci seker s raménky ve stfedni Evropé.

14 Jen pro ilustraci: vztdhneme-li aktualni pocet ceskych nalezt k fondu z 80. let 20. stol., zjistujeme, Ze by tvo-
fily témér 10 % tehdejsi stiedoevropské zdkladny (srov. Wesse 1990, Karte 16-17).
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Pestré nalezové spektrum naznacuje, Ze diskutované predméty mohly v rizném case
a prostoru sehrdavat odlisnou roli a plnit riznou funkci. Z analyz Anke Wesse (1990, 83,
Abb. 21) vyplyva, Ze nadpolovicni vétsina stiedoevropskych ndlezt seker s raménky po-
chdzi z hrobu (52 %)," mensi ¢ast ze sidlist (19 %) a z depotd (15 %). Zbylou &ast (14 %)
predstavuji ojedinélé nalezy.'® Naproti tomu v Cechich vychazi tento pomér velmi odli3-
né, pricemz vyrazné nizsi zastoupeni je zjiStovano v hrobech (9 %) i na sidlistich (5 %).
Markantni rozdil sledujeme v Cechéch u ojedinélych nalezt (48 %). Vyskyt v depotech
je ramcové srovnatelny s celoevropskym primérem (19 %). Prestoze miZe byt zjisténa
situace a priori ovlivnéna stavem vyzkumu a z ného plynoucim nizkym statistickym vzor-
kem, Ize zvaZovat, zda se nejednd o odraz kulturné-regionalniho specifika Ceské kotliny.

Vyskyt seker v aredlech b&znych otevienych sidlist v Cechach (Tuchomysl) a na Slo-
vensku (Sered, Triblavina) ukazuje, Ze se jednalo o nastroje/zbrané, jez byly soucasti Zivé
kultury. Pro tento argument hovoii i ¢asté poskozeni (tylu, ramének a osti{) svédcici o je-
jich praktickém pouzivani.'” Podobné lze uvazovat i o ndlezech z aredlt hradist (Kreno-
vice, okr. Pferov: Hlava 2002, 126, 128, €. 3, obr. 2: 5) ¢i z jejich sousedstvi (Chloumek:
Waldhauser 2001, 52, obr. 51-52; Michdlek — Frohlich — Chvojka 2015, 125-126). Na dru-
hou stranu je vSak zfejmé, Ze v aredlech hradist (Smolenice: Dusek 1965, obr. 145 nahote,
149: 1; Dusek 1971, 428-432, obr. 6: 3; MirosSayovd 1980, 386; Wesse 1990, 190, ¢. 49;
Studenikovd 2000, 71-72) i v jejich blizkosti (Ttebanice: Michdlek — Frohlich — Chvojka
2015, 119, 125) byly sekery s raménky ukladany téZ jako soucasti depotl Zeleznych néstro-
ju a zbrani. V takovych pripadech Ize mit o jejich praktické funkci vyrazné pochybnosti.
Na hradisti Smolenice-Molpir, kde je na zdkladé mnoZstvi jiznich importt predpokladéana
pritomnost elitnich vrstev (napt. Dusek 1971, 428-432, 435; Parzinger — Nekvasil — Barth
1995, 222-232, Abb. 11; Stegmann-Rajtar 2002, 264, 267-268, Abb. 6), lze vzhledem
k exogennimu pivodu studovanych nélezii o¢ekavat i jejich moznou socidlné-ekonomic-
kou funkeci.

Zatimco nalezy ze sidlist a hradist doby halStatské mohou zastupovat profanni sféru,
u jinych Ize predpokladat odliSnou funkci. Symbolicky vyznam naznacuje v prvni rfadé vy-
skyt v hrobech, na rozdil od Moravy, Polska &i Rakouska v Cechéch stéle slabé doloZeny.
Vyzkumy pohrebist nicméné dokazuji, Ze sekery s raménky sehrdvaly ve starsi skupiné
bohaté vybavenych hrobu (kombina¢ni skupiny I-1 podle Kouteckého 1968, 442; srov.
2001, 766) vyjimecnou roli, a to jiz od stupné Ha C1. Jak bylo naznaceno vyse, nachazeji
se v Cechéch, Polsku a Rakousku spolu s priivodnimi bronzovymi meci typu/horizontu
Giindlingen a Mindelheim. Vybavu nejbohatsich hrobti dotvaii v Cechach piftomnost &asti
¢tyrkolového vozu, jha, soucdstek kotiskych postrojii a pochva mece. V Polsku hrobovou
vybavu dopliuji napt. kovani pochev mecu, sekery s tuleji, toaletni soupravy, jehelniky,

15 Srovnej vysoky po&et seker v eponymni lokalité Hallstatt (napf. Mayer 1977, 236-239, Taf. 95-96, 113: C),
ktery ve stfedni Evropé navySuje celkové procento seker pochézejicich z hrobu (srov. Wesse 1990, Abb. 21).

16y praci Hosek — Smrz — Silhovd 2007, 336 jsou uvedena odlisna zastoupent, ale nejednd se o procenta, nybrz
o poCty kusti z neuzavienych kontexti (srov. Wesse 1990, Abb. 21).

17 N&kdy se soudi, Ze technické parametry seker s raménky poukazuji na jejich slabou vydrz, a 7e sekery tudi
nemohly slouzit jako G¢innd zbrani (Gediga et al. 2020, 75). Kvalita vyrobka je sice dosti variabilni, ale jak do-
kladaji metalografické analyzy i zde predstavenych exemplaid (srov. Pleiner 1962, 55-56; 1968, 42), ¢asto jde
o kvalitni vyrobky s kalenym bfitem, a tedy o u¢inné nastroje/zbrané s kvalitni se¢nou hranou.
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harfovité spony, opaskové zapony, sklenéné a jantarové koralky ad. (srov. Pieczyriski 1953,
142-145; Gedl 1991, 30; Gediga et al. 2020, 76). Vedle funkce osobnich zbrani/néstroju
symbolizovaly predméty na spolecenské urovni duleZity statusovy symbol demonstrujici
prislusnost k privilegované spolecenské vrstvé muzi-bojovnikd, nacelnikd (chief, chief-
tains, big man) ¢i v obecném smyslu k elit€ (tzv. Prunkgrdiber podle G. Kossacka; srov.
Fontijn 2002, 232-237; von Carnap-Bornheim — Krausse — Wesse Hrsg. 2000).

Dalsi sekery s raménky jsou soucasti skladi kovovych predmétd, a zastupuji tudiz kate-
gorii votivnich depoziti/obétin (votive deposits/votive offerings podle Bradley 1998; 2017,
srov. Salas 2005; Smejtek — Lutovsky — Militky 2013). V Cechéch jsou z doby halstatské
doloZeny dva piipady, oba z jiznich Cech. Zajimava je funkéni skladba analyzovanych
soubort, kterd v obou pifpadech ¢ini ¢tyfi Zelezné predméty. Jejich soucésti je kromé dvo-
jice seker s raménky rovnéz dalsi néstroj (Vraz/Zlivice: sekera s tuleji; Trebanice: dlato)
spolu se zemédélskym nacinim (Vraz/Zlivice: srp; Trebanice: srp/kratka kosa; srov.
Michdlek — Frohlich — Chvojka 2015, 125, obr. 6: 1-2, 8: 1-2; Michdlek 2017, 505-507,
obr. 377-378). Obdobné slozeni depoti mize svédcit o jisté mite ,,unifikace® v prostiedi
halStatské mohylové kultury.'®

Nejproblematictéji interpretovatelnou a soucasné nejvice zastoupenou kategorii pred-
stavuji ojedinéle nalezené artefakty (Einzelfunde). U vétSiny z nich nevime, jestli se sku-
tecné jedna o solitérné imyslné uloZeny, odhozeny, ztraceny ¢i zapomenuty artefakt, nebo
o zbytek pivodné vétsiho souboru. Mnohdy nejasny byva rovnéz jejich mozny vztah ke
konkrétnim aredlim lidskych aktivit dané doby. V nékterych pripadech tak mohou tyto
ndlezy indikovat stopu sidlisté, zaniklého pohtebiste, cesty/stezky, mista prospekce/ex-
ploatace, vyrobnich/téZebnich aktivit, bojového stretnuti, lovu/sbéru, obétniho mista apod.
(podle Chvojka et al. 2021, 82; srov. Smrz — BlaZek 2002; Salas 2005; HoSek — SmrZ —
Silhovd 2007, 337-340; Waldhauser 2012, 292, Holodridk 2016, 59—61; souhrnn& Brad-
ley 1998; 2017). Pres uvedené pochybnosti je nicméné ziejmé, Ze nékteré lokality s oje-
dinélymi nalezy seker disponuji nezvyklym krajinnym kontextem a pfirodnim prostredim
(tab. 4). Jak bylo uvedeno vyse (viz kap. 5.1), jejich podstatna ¢ast se v severozdpadnich
Cechéch nachazela bud na okraji tradiéni sidelni oikumeny, ¢ spie za jejf hranici. Preg-
nantné&ji vyjadreno: dvé tfetiny (67 %) stavajicich nalezt seker s raménky z této oblasti se
nachdzely na mistech situovanych mimo aredly pohtebist, niZinnych sidlist a vySinnych
hradist doby halStatské, a proto Ize jejich pripadnou souvislost s t€émito aktivitami témér
s jistotou vyloucit (srov. SmrZ 1992; Koutecky 1988a; 1988b; 1993a; 1993b; 1994; 2009).
Krom toho je evidentni, Ze se vyskytuji na tibo¢ich samostatné& stojicich kopcii Ceského
stfedohoif (Bfezno — vrch Ostry; MileSovka: Cechura v tisku), Castéji viak souviseji s pas-
mem Krusnych hor, kde jsou umistény v hloubi masivu (Krasny Les), na jejich vybéZcich
(Drmaly) nebo v tésné priléhajicim podhifi pod jejich patou (Vysoka Pec).

Souvislost ojedinélych ndlezii seker s obdobnou prirodni konfiguraci je zjis§tovédna
i v jinych oblastech, pri¢emz cetné priklady prinasi predevsim jihocCesky region (tab. 4).

18 Oba zmin&né depoty Ize spojovat s antropogennimi ttvary. V jednom piipad€ byl depot uloZen v souvislosti
s prilehlou terénni makro-dominantou (hradist¢ Velky Hradecek u Trebanic), druhy nejspiSe na trovni mikro-
dominanty (snad zapustény do plasté mohylového nasypu na pohrebisti Vraz/Zlivice). Podobné mohly mit né-
které depoty vazbu na prirodni ttvary — na kameny vystupujici na povrch, dutiny mezi nimi, previsy pod nimi
(srov. Michdlek — Frohlich — Chvojka 2015, 119, obr. 2-3) ¢i na skalni vychozy (téZ srov. Koutecky 1985b;
Holodridk 2016, 59-61; SmrZ — Blazek 2002, obr. 5 nahore).
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Nadm. v . | Varianta
Lokalita/okr. zi?l?ékni Kontext Poloha vyska Prr(ljr;:i r:;i (Wesse Literatura
(mn.m.) |P 1990)
. . Ho3ek - Smr - Silhovd
preznol. | 2005 - ]/zrcl?b(zg?épce 420440 | Les | II,C1 |2007; Michdlek - Frohlich -
Chvojka 2015, 125, ¢. 5
Drmaly/ vrch Mufloni .
Chomutov 2016 - pahorek 456 Les II,C1 | tato publikace
gﬁ;ké?ovice 2014 - v Novoveské 3pici | ca450-500| Les A3 Sor 9:2; Michdlek et al.
2018, 138, ¢. 12
Jaronin/ Zelezné ostruhy Michdlek - Frohlich -
IO kolem | a podkovy, Chrastansky vrch, Chvojka 2015, 125,
Cesk 756 ? ?
Krun)1/Iov 2010 | zanikla S svah ’ ’ pozn. u €. 3; Michdlek
komunikace? etal. 2018, 139, ¢. 13
fo o P (doli mezi Jelenim oo «
Krasny Les/ v okoli nélezy u CiZmdr 2008; Hosek 2008;
Ustinad | 2904~ | HaD—doba | wehiemavichem | ;650 Les | I1I,C1 | Michdlek - Frohlich -
Labem ¥imska prs r{{yk Y Chvojka 2015, 126, ¢. 8
Lukovecek/ \c/i:kgll hradiste pod vrcholem
. 2015 poy Javori, prudky ca 525 Les HL,AT1 | Fojtik - Popelka 2017
Zlin a dal3i nélezy — svah k |Z 3
DBR az DHA
&kolik metrQi
Paseky ne e
uTalina/ | 2015 | 99 dePO | pagecky vich k6ta 625,2 | Les 7 | Michdlek et al. 2018,
Pisek £O(HPZOV)LC 5 149, ¢. 34
srpa (Paseky
Vinné/ Senderov, . .
Michalovce | 1976 . vybézek horského | ca 310 Les? | 1l A2 |Vizdal 1981; Wesse 1990,
(SR) masivu Vihorlat TT190, 65
. mezi polohami
\é{]sé);il{):\f/ 2017 - Ke Kundraticim 285 Les 11I,A3 | tato publikace
a V lukach

Tab. 4. Nélezovy a pfirodni kontext solitérnich nélez(i seker s raménky z Cech, Moravy a Slovenska.
Tab. 4. Find and natural context of solitary trunnion axe finds from Bohemia, Moravia and Slovakia.

Zminit miZeme nélez z Jaronina, okr. Cesky Krumlov (Michdlek et al. 2018, 139, ¢. 13),"
z Piseckych hor z Pasek u Télina, okr. Pisek (ibid., 149, ¢. 34; srov. Frohlich — Chvojka —
John 2015) a Chlumce u Olesniku, okr. Ceské Budéjovice (ibid., 138, €. 12). Ukdzky hor-
skych nélezti pochazeji i z vichodomoravskych Hostynskych vrcha (Fojtik — Popelka 2017,
169, obr. 1) ¢i ze slovenského pohoii Vihorlat (Vizdal 1981, 556). Z toho je ziejmé, Ze
ojedin€lé ndlezy seker se ¢asto vdZou na kopcovité a predev§im horské terény s vysokou
nadmoiskou vyskou (SZ Cechy: 420-440 a7 650 m n. m.; J Cechy 450500 az 756 m n. m.;
V Morava: 525 m n. m.; k tomu srov. Waldhauser 2012). Vedle toho se projevuje jejich
vazba na specifické lesni prostiedi (tab. 4) a nékdy i na blizkost vodnich tokti a jejich pra-
menist, resp. bazinatych terént (C‘iz’md;’ 2008, 230; Fojtik — Popelka 2017, 175176, obr. 4;
srov. Waldhauser 2012, 293).

Jak vystizn€ upozornil J. Waldhauser (2012, 290), lokace nalezist v horskych pasech
zhruba nad 500 m (s vyjimkou hradiSt) musi byt pro obdobi Ha D — LT A povaZovédna
za vyjimecnou. Lze pfedpokladat, Ze ndlezy v podobnych lokacich sehrdvaly v tehdejsi
sidelni struktufe néjakou specifickou roli. S velkou mirou pravdépodobnosti 1ze soudit, Ze

19 K nedalekému hraditi StriSek a dal$im ojedinglym ndleziim na k. d. Jaronin srov. Chytracek et al. 2017b,
617-618, s dalsf lit.
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se nejednd o dochované soucasti pivodné vétsich skladi kovovych predméta (tj. depotit),
ale o fakticky jednotlivé se vyskytujici solitérni pfedméty (srov. Hosek — Smrz — Silhovd
2007, 337; Salas 2005, 13-14). Pokud pfipustime, Ze nemusi jit jen o ndhodné ztracené/
odhozené/zapomenuté artefakty, doklady bézné fyzické pritomnosti ¢i jinych ojedinélych
aktivit v dobé halstatské (Waldhauser 2012, 294; Holodridk 2016, 59-61), muZe byt dalsi
moznosti cilené ukladani téchto predmétl v krajing€ (Smrz — Blazek 2002, 799-807; Salas
2005, 225-238; Hosek — Smrz — Silhovd 2007, 338-340; Vich 2018, 92-93; Chvojka et al.
2021, 82-84; Fojtik — Popelka 2017, 174-179).

Vzhledem k exogennimu ptivodu artefakti 1ze nejprve fesit otazku dalkovych kontak-
tt a komunikacnich spojnic ve starsi dobé Zelezné (Lang — Salac Hrsg. 2002). Dvé seke-
ry ze severozipadu Cech jsou spojovany s priibéhem diileZitého pravékého koridoru, &ili
s tzv. Chlumeckou cestou (HoSek — Smrz — Silhovd 2007, 337-338, obr. 3; Cizmdi 2008,
234-235, obr. 5; srov. Simon — Hauswald 1995). Prvni z Krasného Lesa (okr. Ust{ nad
Labem) leZi na pechodu krugnohorského masivu smérem z Cech do Saska v Nakléfov-
ském prasmyku (éiimdf 2008, 234-235, obr. 5; srov. Simon — Hauswald 1995, Abb. 12).
Druha z Brezna (okr. Litoméfice) souvisi s pfechodem pres mileSovskou ¢ast kopcovitého
Ceského stiedohofi (k cestdm doby bronzové srov.: BlaZek 2000, 29; SmrZ — BlaZek 2002,
802-803; doby halstatské az laténské: Salac 1997; Waldhauser 2012, 292, 294, obr. 1-2;
Trefny 2017b, 252, fig. 7). Také v jiznich Cechédch nékteré ojedinélé nalezy z doby hal-
Statské a laténské pravdépodobné dokladaji trasy pravékych lokédlnich nebo i dalkovych
komunikaci vedoucich z Podunaji od jihu k severu podél Vltavy, sméfujicich dale k severu
pies stiedni Pootavi do stiedu Ceské kotliny a odtud je$té déle k severovychodu (podle
Michdlek et al. 2018, 177, srov. Chytracek et al. 2015, Abb. 14; 2017b, 614-618, obr. 15, 17).
Cesty byly intenzivné vyuZivany k dopravé surovin (predevsim médi z alpskych loZisek)
a také k importu stfedomorskych komodit zejména v prubéhu stuptiit Ha D2 az LT A (po-
dle Michdlek et al. 2018, 177; srov. Chytrdcek et al. 2017b, 614-616). Pritomnost ddle-
zitych komunikacnich tras je predpokladana i v Hostynskych vrSich na Moravé (Fojtik —
Popelka 2017, 178).

V kulturné-geografickém smyslu jsou zajimavym fenoménem predevsim nalezy seker
z okrajl oikumen halStatskych kultur (obr. 24), predevsim co se tyce oikumeny kultury
bylanské, jejiZ jadro se rozklada ve stiednich a severozdpadnich Cechéch (srov. Venclovd ed.
2008, obr. 9). Cist nélezii seker evidujeme na jejim severozdpadnim aZ zapadnim okraji
v oblasti kontaktu s kulturou billendorfskou (Ustecko, Chomutovsko; obr. 24: 2-3, 5-6),
na severnim okraji v kontaktni zéné s kulturou platénickou (Pojizeti) a jizné€ od ni s halStat-
skou mohylovou kulturou (Pribramsko). Domnivame se, Ze u nékterych podobné rozpro-
stfenych nalezd exogenniho piivodu Ize v ramci Ceské kotliny predpokladat jejich vazbu
na dalkové komunika¢ni sméry, resp. na stezky, jak je pro obdobi raného stfedoveéku rekon-
struuje historickd geografie (srov. Zdpotocky 2013, 38-39, obr. 16b, s dalsi lit.). V piipa-
dé nalezd ze severniho pasu Krusnych hor a z Ceského stiedohoif je to tzv. Chlumecké
stezka spojujici Cechy se Saskem (obr. 24: 1, 3, 5; Hosek — Smrz — Silhovd 2007, Cizmdr
2008), v piipadé Pojizeii Zitavska stezka umoziiujici napojeni s Horni LuzZici (obr. 24: 7),
na spojent stéednich a jiznich Cech poukazuje ojedinéla sekera z Pifbramska (obr. 24: 8;
srov. Zdpotocky 2013, 39—41). RovnéZ v prilehlych kulturnich okruzich se jevi mozné
k hornorakouskému Podunaji a rakouskym Alpam potvrzuji ndlezy kultury halstatské mo-
hylové z Povltavi a Pootavi (obr. 24: 12—14; 16—19; Michdlek et al. 2018, 177; Chytracek
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et al. 2017a; 2017b, 614-616; 2019b, 157-158), k bavorskym oblastem tihne exemplar
z Rozvadova na Tachovsku (obr. 24: 20; Michdlek — Frohlich — Chvojka 2015, 126) ana
spojeni vychodu Cech bud se stiedomoravskym, ¢ dolno/hornoslezskym platénickym pro-
stftedim muize odkazovat nalez z Pardubicka (obr. 24: 21; Vich — Pdcl 2013).

Prostorova distribuce Zeleznych seker s raménky a dalSich importovanych vyrobka,*
vztazend ke komunikacni siti vytycené predevsim na zaklad€ rozmisténi centralnich loka-
lit (vysinnych hradist), se jiz dnes v Cechéch jevi jako nendhodna ¢ spise souvztazn,
resp. korelujici (srov. Trefny 2017¢c, 237-2309, fig. 6). Musime poukazat predevsim na roz-
mistén{ diskutovanych nélezii prochézejici napii¢ Cechami ve dvou hlavnich oséach: nej-
prve od k jihu k severu a zhruba od stiedu Ceské kotliny ve sméru od severozapadu k jiho-
vychodu (srov. obr. 24). Vzhledem k obecné prijimanému ndzoru o jejich vychodnim az
jihovychodnim ptvodu (srov. Filip 1936-1937, 98, 126; Podborsky 1970, 179; Mayer 1977,
241-242; Wesse 1990; Metzner-Nebelsick 2002, 384; Hosek — Smr% — Silhovd 2007, 336;
Kemenczei 2009, 43; Trefny 2017a, 250-252) mohou mit tyto komunikaéni osy zdsadni
vyznam pfi feSeni otdzek zplsobu distribuce téchto predmétt v ramci stfedoevropského
prostoru (Trefny 2017c, 236-242, fig. 6).

Je nicméné otdzkou, zda i nové predlozené exemplare ze stredni ¢asti Krusnych hor
a jejich podhifi 1ze povazovat za doklad pritomnosti intenzivnéji frekventované komuni-
kace, jez by na Chomutovsku né€jakym vyznamné&jsim zpisobem spojovala ¢esko-saskou
pifhrani¢ni oblast, jako je tomu nepochybn& v piipadé Chlumecké stezky na Ustecku
(srov. Simon — Hauswald 1995, Cizmar 2008; Salac 2006, 43; 201 3). S ohledem na jejich
prozatimni ojedinélost je asi nelze pokladat za stopu trvalejsiho osidleni, a tim méné za
systematicky pokus o propojeni oblasti po obou stranach Krusnych hor (srov. Christl 1989).
PiestoZe vidina spojnice Cech se Saskem je v tomto prostoru vice neZ likava (zvIasté pii
zvazovaném dovozu soli ze severu z Posdli a tamnimu vyskytu seker s raménky: srov.
Pleiner 1968; Stollner 2002; Salac 2006, 42—44), stile je musime povazovat spise za do-
klad jednorazového priniku ¢lovéka do podhifi a nitra Krusnych hor v dobé halstatské.

Vzhledem k vyskytu artefaktd v nezvyklém piirodnim prostredi 1ze zvazovat i jeho sym-
bolickou a ritudlni rovinu, kterou nepochybné pravéky ¢lovék vnimal (napt. Gojda 2000;
SmrZ — BlaZek 2002, 802-804; Holodridk 2016, 59-61; Bradley 1998; 2017). V prostie-
dich nevhodnych pro béZné zemédélské vyuziti se pro pravék uvazuje o existenci aredll
tzv. neprofannich aktivit (SmrZ 1991, 72; 1995, 64; Holodridk 2016, 61). Typickym proje-
vem je v dobé bronzové ukladan{ depotl na svazich a tpatich kopci a hor, nebo na jinych
vyvysenych mistech, zpravidla ve skalnatém ¢i kamenitém prostredi (Zdpotocky 1969, 342).
U depotd je nejcastéji zvazovan kult kopct a hor, praktikovany patrn€ jiz v neolitu a eneo-
litu (Zapotockd — Zdpotocky 2010), s nejvétsim rozmachem v dobé bronzové (napft. Zdpo-
tocky 1963a; 1969; Smrz — Blazek 2002; Salas 2005; Steffl 2014, 104-105; Vich 2017) a se

20" Vazbu na ddlkové koridory doby halitatské vykazuje predeviim prostorové rozmisténi importovanych vyrobki
z baltského jantaru (Chytrdcek et al. 2017a, 179-195, obr. 16—17), bronzovych nadob (Trefny — Koreny — Frdna
2012; Chytrdcek 2013,291-297, obr. 6; 2015, 276-282, Abb. 6; Trefny 2016; Chytracek et al. 2017a, 195197,
Chytrdcek et al. 2019a, 141-144, obr. 56), fecké keramiky ¢i jejich napodobenin (napt. Chytrdacek 2007, Trefny —
PoliSensky 2008; Trefny 2008; 2011; Trefny et al. 2011), kovani picich roht (Chytrdcek 2013, 305-312; 2015,
288-294), antropomorfnich a zoomorfnich figurek (Chytracek 2013, 301-305; 2015, 285-288; Smejtek — Svédo-
va 2016), sklenénych krouzkti (Chytracek et al. 2015,214-219, Abb. 13-14), sttedomortskych koralt a musli atd.
(Waldhauser — Mangel 2011, Trefny — Slabina 2015, 56-57).
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spiSe ojedinélymi doklady v dobé& halitatské a laténské (HoSek — Smrz — Silhovd 2007;
k tomu srov. Kurz 1995; Dufkova 1999; Waldhauser — Novdk — Slabina 2008; Waldhauser
2012, 294). Pro riznd pravéka obdobi je predpokladan vyskyt tzv. smir¢ich ¢i cestovnich
obétin (Wegeopfer) ¢ili kovovych ndlezi a depoti ulozenych podél dalkovych koridord
a horskych prismyki (doba bronzova: SmrZ — BlaZek 2002, 803-804 s dalsi lit.; Salas 2005,
227, 232; Chvojka et al. 2017, 206-207; doba halitatska: Hosek — Smrz — Silhovd 2007,
339-340; Waldhauser 2012, 292, 294, obr. 1-2; doba laténska: Kurz 1995, 104—105; doba
tfimska: Piilpanovd-Reszczyriska — Piilpdn — Ondrdckovad 2018, 584).

Jiné krajinné dominanty (bizarni skalni Gtvary a vychozy, jeskyné€ ad.) mohly predsta-
vovat riiznd obradné-kultovn{ mista, sakralni okrsky/svatyné ¢i téz tzv. memoria, Cili mista
posilujici védomi identity v kulturni krajin€. Cilené deponovani v téchto mistech mohlo
souviset s udrZzovanim kontinuity mezigeneracni paméti (SmrZ — BlaZek 2002, 802-806;
k tomu srov. Zdpotocky 1969, 330-346; Koutecky 1985b; Smrz 1991, 72, 76; 1995, 64;
2006, 22; Matousek 1999; 2005: Salas 2005, 227, 231; HoSek — Smrz — Silhovad 2007, 338;
Holodridk 2016, 61; Kysela et al. 2017; Vich 2017, 37-40; Golec 2019).?! Podobna mista
zastupoval v pozdni dobé haltatské piirodni sakralni okrsek ve Spoli (okr. Ceské Budé-
jovice), kde se odehravaly ndboZenské a obétn{ ritudly (Chytrdcek et al. 2017b, 607-608)
¢i svatyné na vrchu Burkovaku, kde se pfi periodicky opakovanych slavnostech konaly
liba¢ni ritudly a jidelni obétiny (podrobné Chytrdcek et al. 2009). NejvyznamnéjSim pii-
rodnim ttvarem na tizemi CR je jeskynni komplex By¢i skila v Habriivce se svétove
proslulym unikatnim obétistém/svatyni, resp. centralni pohtebné-obétni poutni svatyni
z pozdni doby halStatské (Golec 2019; srov. Nekvasil 1993,359-367; Parzinger — Barth —
Nekvasil 1995; Hlava 2002, 127, €. 1; Oliva et al. 2015). Uvedené ptiklady poukazuji na
zna¢nou variabilitu piirodnich sakralnich okrski a votivnich mist/obétist v dobé halstatské
(k nalezistim typu Opferplatz/Brandopferplatz a dal§im srov. Zemmer-Plank Hrsg. 2002;
Metzner-Nebelsick 2012; Chytrdcek et al. 2017b, 610-614; 2009, 209-211; Chytrdcek
2015, 219-220).

Na zdklad¢ uvedenych skutecnosti dochazime k zavéru, Ze solitérni nilezy seker s ra-
ménky nepredstavuji vysledek nahodilych udalosti, ale jsou projevem systematického inten-
ciondlniho a selektivniho deponovani kovovych nastroji/zbrani v dobé halstatské, jehoz
hlavni motivaci Ize hledat v ritudlni, event. votivni sféfe (k problematice srov. Bradley
1998; 2005, 145-164; 2017; Harding 2000, 361-368; Fontijn 2002; Ballmer 2010; Kyse-
la et al. 2017, 97-100). Terminologicky bychom podobné nalezy tradi¢né pojimané jako
,ojedinélé/nahodné* mohli oznacit za jednokusé (solitérni) depozitum, resp. nefuneraln{
monodepositum (Einstiickhort, Einstiickdepot, Einzelstiickdeponierung podle Salas 2005,
1314 s dalsfi lit.; srov. Fojtik — Popelka 2017, 175-176, obr. 4).%2 Ukladéani predmétt se

21 Na dlouhodobgjii vyuZivéni krajiny poukazuji lokality z vysokych poloh s vyskytem depotii z mladsi doby
bronzové a kovovymi nalezy z doby halitatské z Cech (Paseky u Talina: Fréhlich — Chvojka — John 2015; Michd-
lek et al. 2018, 149; Chvojka et al. 2021, 58; Misto (?): srov. Piilpdn — BlaZek 2014; Ondrackova 2014, 51-52)
a Moravy (Fojtik — Popelka 2017, 175-178, obr. 4). V souvislosti s pfedloZzenymi ndlezy seker srovnej téZ nale-
zi3t€ z pozdni doby bronzové v Podhtifi, interpretované jako tzv. horské sidlisté (Bouzek — Koutecky — Simon 1989,
Ctverdk et al. 2003, 242-243; Koutecky — Bouzek 2009).

22 7 metodického hlediska ziejmé neni zasadni kvalitativni rozdil mezi jednokusovymi a vicekusovymi depozity
(Kubach 1985, 179; Vich 2018, 92-93).
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odehravalo na mistech volenych z konkrétnich diivodi a krajinny rdmec predstavoval
nepochybné dulezitou soucast tohoto fenoménu (Fontijn 2002, 259-272; Ballmer 2010,
125-126; Kysela et al. 2017, 100). Pfi vybéru mista depositu mohlo byt na symbolické
urovni prihlizeno k souboru nejriznéjsich prirodnich podminek (Piilpdnovd-Reszczyriska —
Piilpdn — Ondrdckovd 2018, 580-581). Pro dobu halstatskou 1ze za urcujici faktory pova-
Zovat horské a kopcovité prostiedi s lesnim pokryvem a zna¢nou nadmoftskou vyskou
(nad 420-500 m n. m.), relativni blizkost soudobych hradist, pohrebist, komunikaci a vod-
nich zdroju ¢i jejich pramenist, jako i vyskyt halStatskych seker na mistech s koncentra-
cemi mladobronzovych depot.

Vazba depot a monodeposit na markantni a zajimava ptirodné formovana mista (vrcho-
ly hor a kopci, horské prismyky, jeskyné, skaln{ prirvy/trhliny a vychozy, prameny/bazi-
ny ad.) poukazuje na existenci jejich genia loci, a musime proto zvaZovat i ritudlni/sakral-
ni projevy takové krajiny (srov. Gojda 2000, 115; Fontijn 2002, 259-273; SmrZ — Blazek
2002, 804; Salas 2005, 231; Ballmer 2010; Holodridk 2016, 61). Jednim z rysu krajinnych
dominant je, Ze k ukladani depositt je vyuZivali nositelé riznych casto staletimi oddélenych
kultur (Kysela et al. 2017, 99—100). Pojem sakraln{ ¢i ritudln{ krajina je na ¢eském tzemi
zvazovan napiiklad v piipadé interpretace depotd z kuZelovitych vrchi a kopet Ceského
sttedohot{ (SmrZ — BlaZek 2002, 804, obr. 3—6; k tomu srov. napt. Zdapotocky 1969; Wald-
hauser — Novdk — Slabina 2008; Waldhauser 2012), u pasma kopct lemujicich obtizné
prostupné kaiionovité tdoli Vltavy jizn& od Ceského Krumlova (Chytracek et al. 2017b,
610-614), komplexu mladobronzovych az halstatskych ndlezti z Hostynskych vrcha
(Fojtik — Popelka 2017, 174-179) ¢i depoti a ojedinélych ndlezd z doby laténské u skalna-
tych vychozi na jiznim Podboransku (Holodridk 2016, 59-61; Kysela et al. 2017, 94—100).
Nové Ize snad mezi obdobna mista zaradit i horsky vybéZek a podhorské pasmo v povodi
Kundratického potoka na Chomutovsku se solitérné umisténymi ndlezy seker s raménky.
Pak bychom celou situaci mohli pojimat jako moZny doklad ritudlnich aktivit v sakralni
kru$nohorské krajiné. Na kazdy pad predstavuji sekery s raménky doby halStatské vzacny
doklad priniku ¢lovéka do centralni ¢asti Krusnych hor, odkud dosud nebyly evidovany
74dné archeologické stopy soudobého osidleni. Prezentované ndlezy dokladaji, Ze ani
nepiiznivé horské prostredi nestdlo stranou zajmu tehdej$ich obyvatel, ale Ze mohlo byt
vyhrazeno prilezitostnym ritudlnim aktivitam.

7. Zavér

Piedlozené ndlezy seker s raménky z Drmal a Vysoké Pece (okr. Chomutov, Ustecky kraj),
ziskané v letech 2016 a 2017 amatérskymi nélezci, obohacuji penzum doposud zndmych
nalezti z Cech. V ramci severozapadnich Cech piedstavuji diileZité stopy lidskych aktivit
ve stiedni ¢asti Krusnych hor a jejich podhifi, které byly pro dobu halstatskou zatim pova-
Zovéany za zdanlivé neosidlené ¢i jen velmi sporadicky vyuzivané. Podle stavajiciho typo-
logického tridén{ spadaji exemplare k variantdm II[,A3 a IIL,C1 s datacf do rozpéti stupiiii
Ha C2-D1-2 (Wesse 1990). Zatimco prvni patii v Cechéch k dosti vzacnym variantam,
druha naopak nalezi k nejhojnéji zastoupenym. Vedle byvalého ¢eskoslovenského pro-
storu nachazime jejich vyznamné zastupce na pohtebistich v Hornim a Dolnim Rakousku
(hojné v eponymnim Hallstattu) a ve Slezsku.
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Metalografickd analyza predméta prokazala, Ze oba maji mistné kaleny ocelovy bfit,
a jedna se tudiz o funk&né kvalitni nastroje/zbrané. Tomografickym prizkumem a nasled-
nou RFA analyzou byla u jednoho z nich zji§téna vkuta ovalna vlozka z arzénového Zeleza.
Jedna se o unikatni zptsob vyzdoby predmétu, ktery pro dané obdobi nema obdoby, a to
nejen ve stfedni Evropé.

Analyza sidelné-geografické situace severozapadnich Cech ukézala, Ze v&t3i skupina
nélezl seker spociva bud' na okraji sidelni oikumeny doby halstatské, ¢i spiSe mimo ni.
Z jejich bezprostedniho okoli se povétSinou nenasly Zadné stopy osidleni: nejbliZsi sou-
dobé aredly pohrebist, sidlist ¢i hradist lezi fadové nékolik kilometrti od mista vyskytu
seker. Dosti podobny obraz predkladaji i ostatni oblasti Cech a nékdy i vychod Moravy
(srov. Michdlek — Frohlich — Chvojka 2015;, Fojtik — Popelka 2017).

Sekery s raménky (Armchenbeile) zaznamenaly v Cechéch v posledni dob& exponen-
cialni prirastek ndlezové zékladny, coz umoznilo jejich srovnani v ramci kulturné-geogra-
fické situace. Nejhojné&ji jsou evidovany v jiznich, severozapadnich a stiednich Cechach
s ojedin€lymi vyskyty na zdpad¢ a vychodé¢, a tedy ve vSech kulturnich okruzich a oblas-
tech s halStatskym, resp. luzickym osidlenim. Nachézeji se rovnéZ ve vSech zdkladnich
kontextech té doby — vystupuji jako soucasti depotli, v mensi mite téZ na pohtebistich,
sidlistich a hradistich. VétSinové zastoupeni predstavuje kategorie tzv. ojedin€lych nalezd
(Einzelfunde), jejichZ charakteristickym projevem je vyskyt v nezvyklém horském lesnim
prostredi s vysokou nadmotskou vyskou.

Veétsinu typi seker a jejich variant lze za stavajiciho stavu spojovat s rozpétim stupit
Ha C2-D1-2, nicméné s nejstar§imi exemplafi 1ze na naSem tizemi pocitat — podobné jako
na Moravé, v Rakousku a Polsku — jiz ve star§i dobé halStatské, tj. ve stitedoevropské fazi
Ha C1b. Naproti tomu na vyznivani pouzitych artefaktd jesté€ i v pozdni dobé halstatské
(Ha D2-3) poukazuje jediny sidlistni nalez.

Exogenni ptvod seker s raménky napovidd, podobné jako v piipadé dalsich luxusnich
importovanych vyrobku (jantarové, zlaté a sklenéné predméty, bronzové nadoby, fecka
keramika ad.), o dalkovych kontaktech starsi doby Zelezné. Nékolik nélezi seker situova-
nych na okrajich oikumen halStatskych kultur 1ze nejspiSe spojovat s prubéhy dédlkovych
koridort (zemskych stezek) sméfujicich z/do Cech. Prostorovi distribuce seker s raménky
a importovanych vyrobku, vztazend ke komunikacni siti vytycené predevsim na zakladé
rozmistén{ centralnich lokalit (vy§innych hradiit), se v Cechéch jevi jako nendhodn4, event.
souvztaznd (srov. Trefny 2017c, 237-239, fig. 6).

Skutec¢nost, Ze sekery s raménky jsou souc¢astmi depotd, jeskynnich obétist ¢i svatyni
a hrobii, poukazuje na jejich hlubsi symbolicky rozmér. Jejich vyskyt ve sttedoevropském
horizontu star$ich bohaté vybavenych hrobu spolu s prestiznimi predméty (soucasti Ctyr-
kolovych vozi, koriskych postroji a zaprahu, zbrané/nastroje, mece s kovanim pochvy ad.)
doklada, Ze predstavovaly dulezity statusovy symbol demonstrujici prislusnost k privile-
gované elitni spolecenské vrstvé. Sekery coby soucasti depoti dokladaji funkci votivnich
obétin.

Vazba solitérnich monodeposit a depotii na markantn{ a zajimavé formovand mista
(hory, kopce, jeskyné, skalni dutiny a vychozy, pramenisté ad.) ukazuje, Ze neoddélitelnou
soucasti jejich intenciondlniho ukladani byl pfirodni rdmec (Fontijn 2002; Kysela et al.
2017). Pro dobu halStatskou Ize za jeho urcujici faktory povazovat horské a kopcovité pro-
stfedi s lesnim pokryvem a zna¢nou nadmoiskou vyskou (nad 400-500 m n. m.), relativni
blizkost soudobych hradist, pohrebist, komunikaci a vodnich zdroji ¢i jejich pramenist
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a vyskyt halStatskych seker na mistech s koncentracemi mladobronzovych depott. Takova
struktura spole¢né utvorena prirodou a dotvorena ¢lovékem mize predstavovat vyznamny
kulturné-krajinny prvek — sakraln{ prostor.

Prestoze prismatem pravékého vyvoje predstavuje doba halStatskd zdanliveé témér
uplny konec ukladani kovovych depositt, tak zvlasté v poslednich dvou dekadach evi-
dence téchto stop vyrazné nartstd. Nalezy seker s raménky (a mnohé dalsi) z horskych
oblastf tudiz disponuji znaénym vypovédnim potencidlem umoZziujicim zpresnéni naseho
néazoru na zpusoby ritudlniho deponovani a depozi¢niho chovani obyvatel doby halstatské.

Dilezitym badatelskym tkolem zGstava feseni otazky pivodu téchto artefaktd tradic-
né hledaného vychodné, resp. jihovychodné od naSich hranic (Filip 1936—1937, 98, 126;
Podborsky 1970, 179; Mayer 1977, 241-242; Wesse 1990; Metzner-Nebelsick 2002, 384;
Hosek — Smrz — Silhovd 2007, 336; Kemenczei 2009, 43: Trefny 2017a, 250-252). Jak
totiZ ukazuji nové data ziskana z metalografickych rozboré (Hosek — Smrz — Silhovad 2007;
Hosek 2008), jako i chronologicko-prostorové rozmisténi ndlezi koncentrované do oblas-
ti Cech, Dolniho Slezska a Hornitho Rakouska, navic podpoiené doloZenymi obdobnymi
vyrobné-technologickymi postupy, bude nutné alesponl v rdmci pracovnich hypotéz zva-
Zovat i jiné distribu¢ni sméry ¢i sféry vlivu (Derrix 2001, 45-49; Gedl 2004, 57-59). Ke
smysluplnému feseni této otazky bychom vsak potfebovali mnohem vétsi pocet vzorki
hodnocenych nejen standardnimi archeologickymi postupy, ale predevsim exaktnimi me-
talografickymi metodami. Pomoci bliZe osvétlit danou problematiku tak mohou az dals{
stitedoevropské nalezy, jichZ bude nepochybné s neutuchajicim nartstem uzivateld detek-
torové techniky i nadale exponencidlné pribyvat.
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Trunnion axes from the Ore Mountains/Erzgebirge

On solitary finds from the Hallstatt period
from the hills and mountains of the Bohemian Massif

The article presents two new finds of Hallstatt period iron trunnion axes found by amateur treasure
hunters in 2016 and 2017 in the cadastral territory of the towns of Drmaly and Vysokd Pec in the
Chomutov district of the Usti nad Labem Region in northwest Bohemia (fig. I—4). In terms of typo-
logy (after Wesse 1990, 79-80), both specimens are characteristic central European representatives of
iron trunnion axes with a rounded butt and a flared cutting edge (Wesse II1, group). In this typology,
the first specimen (fig. 5: 1; 6: 1) is a Wesse III,C1 variant, the second specimen (fig. 5: 2; 6: 2)
a Wesse II1,A3 variant. While the first mentioned variant ranks among the most widespread in Bohe-
mia, the second is quite rare in the given territory. The dating of both axes falls in the Ha C2 — Ha D2
range (after Wesse 1990). In addition to Bohemia, Moravia and Slovakia, significant representatives
of these variants are found at cemeteries in Upper and Lower Austria (in large numbers at eponymous
Hallstatt) and in Silesia.

A metallographic examination confirmed that both artefacts have a differentially quench-hard-
ened cutting edge, making them high-quality tools/weapons from a functional perspective (fig. 7—10).
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These are among the few trunnion axes (fig. 11—12, tab. I) to have been subjected to metallographic
analysis thus far in central Europe. On one of the axes, X-ray CT and XRF analyses identified an
oval-shaped inlay from arsenic iron (fig. 13—14, tab. 2). For now, this unique form of decoration has
no analogy in central Europe.

The presented trunnion axe finds expand the number of finds known thus far from northwest
Bohemia (fig. 15) and represent important traces of human activities in the central part of the Ore
Mountains and their foothills, which for the Hallstatt period have been regarded thus far as apparent-
ly unsettled or only very sporadically used. An analysis of the settlement-geographic situation of this
territory has shown that the majority of trunnion axes have been found either at the edge of the Hall-
statt period settled territory or (more likely) outside of it. For the most part, no traces of settlement
have been found in their immediate vicinity and the nearest contemporary cemeteries, settlements
or hillforts are several kilometres away from the occurrence of these axes (fig. 16—20). In several
cases, the other territories of Bohemia and sometimes even east Moravia provide a similar image.

Finds of trunnion axes (Armchenbeile) in Bohemia have increased considerably since the publi-
cation of the last synthesis (Wesse 1990), enabling their comparison in the Hallstatt period cultural-
geographic situation. Until recently (cf. Hosek — Smrz — Silhovd 2007), only five of these axes were
known from Bohemia, a number that is now four times as high — specifically 21 specimens from
19 sites (fig. 21-22; tab. 3). Their highest occurrence is in south, northwest and central Bohemia,
with rare finds in west and east Bohemia, and hence in all spheres with Hallstatt (Bylany, Hallstatt
Tumulus cultures: NW, W and S Bohemia) or Lusatian settlement (Billendorfer and Platénice cul-
tures: northern borderlands and east Bohemia).

Allidentifiable specimens from Bohemia belong to group III, with an expanded (inset) rounded
butt and perpendicular lugs in the typology of A. Wesse (1990, 79-80), in which they belong to types
III,A - TIL,C. The variant represented in the greatest numbers is I[IL,C1 (44 %), followed by variant
II,B1 (22 %), while variants II[,A3 and ITI,B2 are also recorded. Given the current state of research,
the majority of axe types and their variants can be dated to Ha C2 — Ha D2. Nevertheless, it is pos-
sible to assume the earliest specimens in Bohemia (and in graves in Moravia, Austria and Poland)
in the Early Hallstatt period, i.e. in the central European phase of Ha C1b (dltere Hallstattzeit after
Pare 1991; 1999). In contrast, a settlement find in Bohemia suggests the use of the axes even in the
Late Hallstatt period (Ha D2-3).

It has already been demonstrated that central European finds of trunnion axes have a rich variety
of find contexts in the Hallstatt period (Wesse 1990). The presented analysis shows that known finds
from Bohemia were found in all basic contexts of this period — they are parts of hoards, they appear
in few numbers as grave goods at cemeteries, and are found at lowland settlements and at hillforts
(fig. 23). However, compared to central European finds, it was shown that their percentage representa-
tion in these archaeological contexts differs significantly (fig. 25). Besides the significantly lower
(or even marginal) representation in graves and at settlements, there was a major difference primarily
in the group of solitary finds (Einzelfunde), which in Bohemia, unlike the surrounding territories,
represent the predominant category (48 %).

In addition to their frequently damaged condition, the occurrence of these axes at Hallstatt period
settlements and hillforts also points to their practical use. The fact that the trunnion axes are parts of
hoards, cave offerings or shrine and grave inventories also points to their deeper symbolic dimension.
Their occurrence in the central European horizon of earlier richly furnished graves along with pres-
tigious objects (parts of four-wheeled wagons, horse harnesses and yokes, weapons/tools, Giindlingen-
and Mindelheim-type swords with metal scabbard fittings) indicates that the axes were an important
status symbol demonstrating affiliation with a privileged elite social class (Prunkgrdbern). Other
trunnion axes appear in hoards of metal artefacts.

The largest category in Bohemia is solitary artefacts, which are probably not parts of originally
larger hoards of metal artefacts but rather objects intentionally deposited on their own — solitary de-
posits (Einstiickhort, Einstiickdepot). Their characteristic manifestation In Bohemia is their occur-
rence in an unusual forested mountain environment at a high altitude of 420-756 m a.s.l. (tab. 4).
And yet, as a find location in mountain belts roughly over 500 m (with the exception of hillforts) is
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regarded as entirely exceptional for the Ha D — LT A period, it can be assumed that finds from such
sites played a specific role in the period settlement structure.

Given the exogenous origin of artefacts, the research discussion considers their possible connec-
tion to the network of trade routes, thanks to which long distance contacts with surrounding central
European territories could be mediated and organised (fig. 24). The spatial distribution of iron
trunnion axes and other imported products (amber, gold, glass, bronze vessels, Greek pottery, etc.)
connected to the travel network established primarily on the basis of scattered central sites (hillforts)
appears non-random or even correlative today. It is possible to assume their possible connection to
long-distance travel corridors or overland trails running to/from the Bohemian Basin, especially in the
case of finds situated on the outskirts of the Hallstatt period Bylany culture in northwest and central
Bohemia (Chlumec trail/Kulmer Steig; cf. Simon — Hauswald 1995; Salac¢ 1997).

The link between finds and an environment unsuitable for common agricultural use suggests their
possible symbolic-ritual level. A function as conciliation or travel offerings (Wegeopfer) apparent-
ly cannot be ruled out for several finds deposited along long-distance corridors. Finds made near
dominant landscape features (hills, mountains, bizarre rock formations and outcrops, caves, etc.)
could indicate a wide range of ceremonial-cult locations or sacred precincts of the Opferplatz type,
etc. In any case, the natural framework undoubtedly represented an important part of ritual deposi-
tion behaviour. It can be assumed that the selection of a deposition site could have involved taking
a wide range of natural conditions into consideration. For the Hallstatt period, the determining factors
may have been mountainous and hilly environments with a forest cover and considerable altitude
(above 400-500 m above sea level), the relative proximity of contemporary hillforts, burial grounds,
routes and water sources or their springs, as well as the occurrence of Hallstatt axes in places with
concentrations of Late Bronze Age hoards. Such structures co-created by nature and man could re-
present an important cultural-landscape element — sacred space (e.g. Fontijn 2002; Ballmer 2010).

For the Hallstatt period in Bohemia, trunnion axes are rare evidence of man’s presence in the
central part of the Ore Mountains, where no archaeological traces of contemporary settlement have
been recorded thus far. The presented finds document that not even a harsh environment in the high
mountains was beyond the interest of inhabitants and that it could have been reserved for occasional
ritual activities.
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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
hrncifského centra z doby fimské: Wrzepia, Malopolsko

Magdalena Okoriska-Bulas - Jan Bulas - Marcin M. Przybyta

This article presents the results of the latest surface and geophysical surveys at the Przeworsk culture site 13
in Wrzepia, Lesser Poland Province. According to the results of magnetic prospection, more than 130 ano-
malies typical for kilns are present here. Based on the results of surface survey, their interpretation as
pottery kilns is most likely. The pottery center specialised mostly in the production of Krausengefisse type
of storage vessels. This is confirmed by the presence of almost exclusively of this pottery type on the site’s
surface. The results of prospections shed a new light on pottery production in the region.

field walking survey — geophysical prospection — pottery production — storage vessels — Krausengefisse
type — Roman period

Cldnek predstavuje vysledky nejnovéjsich povrchovych a geofyzikdlnich vyzkumii v lokalité przeworské
kultury Wrzepia 13 v Malopolském vojvodstvi. Vysledky téchto vyzkumii umoZnily identifikovat dosud druhé
nejvetsi centrum vyroby rimské keramiky ve stredoevropském barbariku. Na zdkladé vysledkii magnetic-

kého priizkumu se odhaduje existence vice neZ 130 poziistatkii hrncirskych peci. Témér vyhradni pritom-
nost zlomkii keramiky typu Krausengefiisse na povrchu lokality vrhd nové svétlo na hrncirskou produkci
v regionu.

povrchovy sbér — geofyzikalni priizkum — hrnéifstvi — zasobnice — typ Krausengefésse — doba fimska

Introduction

The extensive site no. 13 in Wrzgpia, Brzesko district, Lesser Poland Province, is located
within the settlement microregion of the Przeworsk culture, occupying area east of the
lower reaches of the Raba River, in south-eastern Poland (Cetera — Okoriski 1994; Kor-
decki — Okoriski 1999; 2001; Okoriski 1999-2000). Archaeological sites within the afore-
mentioned microregion are located in the area of the alluvial fan of the Raba (Gebica
1995; Dobrzariska — Kalicki 2015; 2018). These can be found along watercourses, main-
ly at the Grébka River and its smaller tributaries (fig. I). Based on fragments of vessels
discovered here, which were mainly made on a potter’s wheel, the identified sites are
dated primarily to the Younger and Late Roman period and possibly also Early Migration
period (approx. from the end of 2" to the half of 5" century AD). The published results of
field works conducted in the microregion include surface surveys and excavations on nine

https://doi.org/10.35686/AR.2022.2
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Fig. 1. The map of the microregion located on the east of the Raba River. Sites dated to the phase C of the
Roman period (after Cetera - Okoriski 1994, map 2).

sites (see above; Okoriski 2012; Okoriski et al. 2000). The choice of the site for excava-
tions was in most cases dictated by the observation of destroyed archaeological features
on the surface. For this reason, pottery kilns were mostly examined here, which manifested
themselves by the presence of large fragments of construction daub, and numerous frag-
ments of pottery.
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Although pottery production could not be the only branch of economy developed here,
it had to play an important role. Traces of pottery production were discovered in Bessow
site 3 (one kiln and a pottery workshop), in Strzelce Mate site 13 (five pottery kilns and
a workshop; magnetic prospection confirmed the presence of other kilns on the site), Oku-
lice site 18 (one poorly preserved pottery kiln), and in Ostréw Szlachcecki site 2 (one kiln,
probably used for pottery firing). In Wrzgpia site 13, a pit was discovered. This was inter-
preted as being related to pottery production (Kordecki — Okoriski 1999, 211). In 2021,
trial trench excavation was conducted: two untypical kilns, interpreted as used for pottery
firing, a settlement pit, and 17 pit holes were unearthed. A characteristic feature of the local
pottery workshop east of the Raba is the presence of ceramic with easily abrasive surfaces.
The archacometric analyses of pottery from Besséw, located a few kilometers from Wrzg-
pia, and sites from other regions proved that the abrasion of pottery is related to the raw
material used for ceramics making (Okoriska et al. 2018, with add. refs.). The issue of
local pottery production in this area has been taken up again in recent years. There are
arguments about worse environmental conditions for pottery production on the area of the
alluvial fan of the Raba, in comparison to the area of the western Lesser Poland loess up-
land north of the Vistula (Dobrzariska 2015; Dobrzariska — Kalicki 2015, 111; 2018, 137,
Okoriska-Bulas et al. in press, with add. refs.).

Site 13 in Wrzepia — research status and results of field walking survey

The described site in Wrzgpia was identified during surface surveys in 1992. Almost ex-
clusively, fragments of Krausengefiisse type storage vessels were discovered (Cetera —
Okoriski 1994, 38, 40, tab. 7). The range of the site in Wrzgpia is limited from the south, east
and west by small watercourses. There are no natural boundaries of the site to the north
(fig. 1, 2). The entire area of the site is characterized by slight height differences. The place
of the greatest concentration of materials is located on a slight, about 2-meter high eleva-
tion (~185 m a.s.l.) above the lowest point, located nearby in the Grébka River valley
(~183 m a.s.l.). The size of the site in question was estimated at approximately 15 hectares.
In its immediate vicinity, numerous but poorly examined settlement-sites are registered,
dated between the second half of the 2™ and the beginning of the 5" centuries AD (fig. 2).

In 1995 trial trench with an area of 24 square meters was carried out in the south part
of the site. As a result of the excavation a small pit was discovered which was interpreted
as related to the pottery production that was to take place there (Kordecki — Okoriski 1999,
211). At that time, a collection of 2341 pottery fragments was obtained (from the surface
of the site, the arable layer and the fill of the feature). Among them, as many as 94 % were
distinctive fragments of storage vessels.

Repeated verification surveys on the site were carried out in 2019 and 2020. They in-
cluded several field walking surveys in various conditions of land availability, also with the
use of metal detectors. Moreover, observations and aerial photos as well as geophysical
surveys were performed. Due to the concentration of material in the eastern part of the site,
this area was designated for research. As a result of the field work, almost exclusively
fragments of storage vessels, were observed. Due to the numerous occurrence of material,
it was decided to collect for further study only distinctive fragments (rims, bases and orna-
mented fragments of bellies). At the same time, in order to obtain a picture of the range of
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Fig. 2. Settlements in the close vicinity of site 13 in Wrzepia, based on Polish Archaeological Record (black
line —borders of the site; orange line — dispersion of pottery material on the surface; blue colour — settlement
dated to the phase B; grey colour — settlement dated to the phase C; sites: W — Wrzepia, Br — Bratucice,
B — Bessow).

occurrence of ceramic material on the surface, in the places where all visible parts of storage
vessels appeared, they were documented three-dimensionally using GPS devices (fig. 3).
In addition, some fragments of orange and grey-burnt structural daub were also discovered,
including those with features characteristic of fragments of pottery kilns (presumed per-
forated clay floors). A very large concentration of ceramic material, observations of de-
stroyed structures, manifested as layer of orange-burnt soil, as well as the presence of con-
struction elements of pottery kilns on the site surface, indicate the existence of a pottery
production center in that place, where storage vessels were mainly produced. However,
only magnetic survey allowed for the actual determination of the site scale and its unique
character. Another element of the prospection was aerial photography using a drone. As
a result, an orthophotomap of the site was made, which revealed traces of plowed out fea-
tures location largely correlating with the results of magnetic surveys. In the photos taken,
the places of the destroyed kiln structures are clearly visible, manifested as a darker layer.

Results of geophysical surveys

The magnetic method was selected to identify the spatial organization of the site, espe-
cially the location and number of kilns for firing ceramics. Magnetic measurements were
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Fig. 3. Wrzepia, site 13. Dispersion of pottery material on the surface of the site (grey dots, bronze dots, gray
triangles — fine were; dark grey dots — coarse ware; orange points — storage vessels; black rombs — daub
and pieces of chamber floors; star — stone tool; plus sign — iron axe).

made using a transducer magnetometer-gradientometer (fluxgate; Misiewicz 2006, 74-98)
4.032 DLG by Foerster Ferrex measuring the gradient of the vertical component of the
magnetic field, equipped with two probes with a resolution of 0.2 nT. During the research,
the measurement lines were spaced 1 m apart. The number of measurements per 1 square
meter was 10. Data was collected in a bidirectional mode. Measurements were made in
a system of grids (research rectangles) with dimensions of 50 x 50 m. They covered a total
area of 5.25 ha (fig. 4).

Several hundred anomalies were discovered, the source of which are archaeological
features. They are depicted in greyscale magnetic maps developed in the Terra Surveyor
program (fig. 5). The largest amount and most legible of them are thermoremanent ano-
malies, related to the relics of ceramic firing kilns. All of them are characterized by good
readability of both poles (positive and negative), and significant values of the magnetic
gradient (in the range from -20 to 140 nT). The size of the anomalies on the magnetic
maps, which undoubtedly exceeds the actual dimensions of the kilns. On the other hand,
in many cases the “droplet” shape of the anomaly is visible, reflecting the shape of the
kilns (fig. 6). This mainly applies to individual kilns. In most cases, when the kilns occur
in clusters, the anomalies caused by them combine with each other. This makes it difficult
to indicate their exact boundaries, and in some cases even the number of kilns. The waste
pits are completely unreadable, even though they also contain highly magnetic material.
This is probably due to very high values and large sizes of anomalies related to the kilns,
which mask weaker neighbouring anomalies. It is difficult to determine the total number
of kilns due to the aforementioned merging of anomalies. In some cases, it is also uncertain
whether the observed anomaly is related to the kiln, or to another feature (for example the
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Fig. 4. Wrzepia, site 13. Location of the magnetic prospection area.

type of hearth), or to an iron item. This includes several anomalies of smaller sizes and
values. Nevertheless, the number of kilns discovered on the site can be at least 130 or more
(fig. 7 green dots).

Anomalies of a similar nature to those discussed above are known from numerous
archaeological sites from different chronological periods (e.g. Fassbinder 2015, 87; Sme-
kalova et al. 2008, 39). However, the best analogies, both in terms of the nature of the
anomaly and the chronology of the studied features, are provided by the wheel-thrown
pottery production site in Mediesu Aurit in NE Romania. This site has been excavated
since 1964 (Dumitrascu — Bader 1967). The scale of pottery production at the site was
observed thanks to magnetic surveys; in recent years, ten of them have been excavated
(Gindele 2018, 263-266, 272, fig. 1, 2, 8a—b), which allows for anomalies of this type to
be interpreted for certain as pottery kilns. Anomalies of a similar nature are also known
from the pottery production site 13 in Strzelce Mate (Okoriska-Bulas et al. in press).

Apart from the discussed anomalies caused by the relics of pottery kilns, numerous
other anomalies related to human activity, probably caused by features contemporary to
the kilns were discovered on the site. They are dominated by point positive anomalies
caused by the presence of features such as pits or hearths (in the case of anomalies with
higher values). A clearly separated cluster of 3040 point positive anomalies with high
values is visible in the northern part of the studied area (fig. 7: I). This cluster is oval in
shape, about 50%15 m in size. It seems that there is a cluster of rectangular hearths, which
are sometimes located on the outskirts of the Przeworsk culture settlements (cf. Gindele
2015). They group from several dozen to even several hundred objects. Such systems are
known, for example, from Siemiechéw, Lask district (Michatowski 2003, fig. 83), Stro-
bina, Wielun district (Michatowski 2003, fig. 91) and from Modlniczka, Krakéw district
(Byrska-Fudali — Przybyta 2012, 542).
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Fig. 5. Wrzepia, site 13. Magnetic map in greyscale, a) in range -4/4 nT; b) in range -8/8 nT.

A large number of point positive anomalies are located in the central part of the stud-
ied area. They often accompany kilns or clusters of kilns. Their source are features such
as pits or hearths. Some of them, distinguished by small sizes and not very high values,
may be related to postholes. A dozen or so of them form a suggestive, oval arrangement,
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Fig. 6. Wrzepia, site 13. An attempt to interpret selected features visible as magnetic anomalies.

in the centre of which is an anomaly probably related to a kiln (fig. 7: 2). The possible
interpretation is that there was a roof covering a kiln, supported on poles. Dozens of sim-
ilar, minor point anomalies form two parallel linear arrangements (fig. 7: 3—4). They can
be associated with structures such as fences with post construction. In the northern part of
the studied area, two distinct, linear positive anomalies are visible. The first has an arched
shape, running parallel to the watercourse shore (fig. 7: 5). Its source may be a path trodden
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Fig. 7. Wrzepia, site 13. Interpretation of magnetic prospection results: a) magnetic map with anomalies
outlined in the text; b) results of magnetic prospection on a topographic map (green color — anomalies
associated with pottery kilns and the other archaeological features; blue color —anomalies associated with
the other archaeological features; yellow color — zones of increased magnetic susceptibility; red color —
anomalies related to the stream bed; The anomalies discussed in the text are marked with numbers).
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along the shore. The other anomaly consists of two straight lines that connect almost at
right angles (fig. 7: 6). It seems that in this case also the relics of a fence or palisade could
be the source of the anomaly.

In a large part of the studied area, zones characterized by increased magnetic suscep-
tibility can be identified. In these zones there is a significant accumulation of very small
positive, negative and dipole anomalies. The largest such zone is in the northern part of
the centre of the studied area (fig. 7: 12). Two more in the southern part (fig. 7: 9-10).
Small, local zones are also found in the eastern and western parts (fig. 7: 7, 8, 11). These
zones correspond to the places of concentration of traces of human activity in the form of
ash, charcoal, fragments of daub, fragments of pottery for example. They all accompany
clusters of kilns and even single kilns.

In the eastern part of the studied area, a positive linear anomaly is visible, running along
the shore of the watercourse (fig. 7: 13). Its origin is probably natural, related to the river
bed fill with an increased value of magnetic susceptibility. In the same zone, only partially
identified strong dipole or thermoremanent anomaly was found. It is already located close
to the bottom of the stream bed (fig. 7: 14). It seems that its presence may indicate the
presence of burnt material accumulation in the bottom part of the bed. These are probably
kiln wall elements, coals and daub that got to the bottom of the stream due to erosive pro-
cesses. In addition, not many dipole anomalies caused by the presence of iron items, were
discovered in the entire geophysically identified area. The survey with metal detectors car-
ried out at the site did not bring many contemporary finds, but it led to the discovery of
an iron axe from the Roman period. In this situation it can be assumed that at least some
of the visible dipole anomalies are caused by the presence of iron artefacts.

Discovered archaeological material

The recently conducted surface surveys brought almost exclusively fragments of Krausen-
gefiisse-type storage vessels, characteristic of the Przeworsk culture (fig. 8, 9). Among
113 newly discovered fragments, most of them are burnt orange, with single-coloured frac-
tures, or fractures with a grey core and orange edges. They have characteristically thick-
ened, large rims in various varieties and shapes, most of them with edges either horizontal
or inclined towards the inside of the vessel. Decoration visible on some of the sherds is
characteristic of this type of vessels and includes plastic ornamentation in the form of ribs
(alternating plastic strips and wide depressions between them) and engraved ornamenta-
tion, mainly single or multiple wavy lines. The ornament in the form of garlands or other
engraved motifs is less common.

The technology of discovered vessels is typical of ceramic materials known from the
microregion on east of the Raba. Some of the fragments have a surface slightly susceptible
to abrasion, which is related to the local clay deposits. However, the location of the clay
deposits used in the production of pottery in Wrzgpia remains undetermined (see Okoris-
ka et al. 2018, 120-122). On individual sherds, there are also traces of surface preparation
in the form of engobes or an additional thin layer of abrasion-resistant clay (fig. 8: 2-3),
which is also a technological feature characteristic of workshops operating in this region.
Among the fragments from surface surveys and excavations in 1995, individual ones show
signs of damage, such as overfiring or deformation (fig. 8: 13—-14; 9: I).
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Fig. 8. Wrzepia, site 13. Pottery fragments from the field walking survey.

77



78 OkoNskA-BuLas — BuLas — PrzyByra: Rediscovery of a known site ...

Fig. 9. Wrzepia, site 13. Pottery fragments and iron axe from the field walking survey.

Storage vessels of the Krausengefisse type are characteristic pottery of the Przeworsk
culture and have been included in numerous studies of wheel-made ceramics (cf. Dobrzari-
ska 1990a, 87, fig. 13; 1990b, 45-46, 80-81; Glanc-Kwasny 1997, 52; Rodziriska-Nowak
2006, 132; Okoriska 2018, 361-362). They occur in many settlements of the Przeworsk cul-
ture, especially in southern and south-eastern Poland. A wide set of vessels with analogous
forms from the area of south-eastern Poland is included in the work of M. Wilk (2005).
Fragments of this type of vessels are numerous in the area of the described microregion,
especially in Wrze¢pia and in the nearby site 2 in Besséw (Kordecki — Okoriski 1999, 184).
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In older publications it was suggested that Krausengefdsse-type vessels occurred in
the Przeworsk culture only in phase D, but more recent analyses show that these vessels
appear in Lesser Poland at the end of the 2™ and in the 3™ century AD (Rodziriska-Nowak
2006, 135, 136, with refs.). According to the current state of research, this type of storage
vessels is therefore dated to the Younger and Late Roman period and the early stage of
the Migration period. This applies to most of the wheel-made pottery of the Przeworsk
culture (Rodziriska-Nowak 2011). At the moment, there is no basis for distinguishing chro-
nologically distinctive stylistic features of storage vessels. The observed differences result
mainly from regional differences.

Both the excavations in 1995 and surface surveys carried out in Wrzepia brought a small
collection of fragments of tableware and kitchenware made on a potter’s wheel. Among
newly discovered sherds there were only, 9 such pieces (fig. 9: 5-6). There were also a few
fragments of pottery formed in hand. In addition to pottery, fragments of burned daub,
which are elements of pottery kilns, were also discovered at the site. Individual fragments
of the daub have imprints of wooden structure elements. Also, some of the daub elements
have a vitrified greenish layer related to the high temperature. The described fragments of
pottery kilns were discovered in almost the entire studied area (fig. 3).

A massive, iron axe with an elongated, asymmetrical blade, separated from the handle,
was also discovered in Wrzepia (fig. 9: 8). It had dimensions of 25 cm in length and a width
of 7.3 cm, and an oval hole measuring 4.2 X 3.3 cm. The described type is similar to that of
Lesnica-type by Kieferling. Specimens of this form are dated in the Przeworsk culture area
between the C2 and D1 phases (Kieferling 1994, 341, 339; Michatowski 2011, 43, tab. 5).

Atsite 13 in Wrzgpia during the field-walking survey and metal detector prospection,
only traces of pottery production were discovered so far, with no direct evidence suggest-
ing typical settlement, habitational activities. It is confirmed by the presence of pottery
fragments, including overfiring and deformed ones, as well as parts of the construction
elements of kilns. On the site surface, numerous traces of plowed-up orange layers of burnt
soil with pottery and clay are visible, which are characteristic for pottery kilns. At the same
time, there are no traces of other branches of production, like traces of iron processing or
metallurgy. Moreover, it should be underlined that in Wrzgpia traces of habitation zone
were not recognized. All these observations, also based on the obtained results of magnetic
prospection, allow for an interpretation of the site as a place of pottery production. Taking
into account dense habitation of the region and numerous Przeworsk culture sites discove-
red in the vicinity of the site 13 in Wrzgpia, it is probable that one or few of those sites are
in fact settlements used by the potters working on the described site.

Site 13 in Wrzepia compared to other pottery production sites

The Przeworsk culture settlements with a large number of pottery kilns are identified
rarely. Up to date only several sites with the number of kilns exceeding 10 are known
(Dobrzariska 2008; 2011; Okoriska-Bulas et al. in press). However, it should be empha-
sized that other sites has not been fully explored, and only on a few of them geophysical
surveys were carried out on a larger scale. Notwithstanding, in the context of previous
research, the number of approximately 130 or more kilns on the site is unique. This state-
ment, which is important to underline, is based on the results and analysis of magnetic
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survey. Establishing the actual number of pottery kilns in Wrzgpia will only be possible
after carrying out excavations.

According to the current state of knowledge, the production site in Wrzgpia can be the
largest in terms of the number of known kilns in the Przeworsk culture. Until now, the site
in Zofipole, where 57 kilns were identified, was considered to be the largest kiln-site of
the mentioned archaeological culture (Dobrzariska 2011, 264-272). Wrzg¢pia seems to be
also the second largest production centre in Central European Barbaricum. The unique
site in this context is the production settlement in Mediesu Aurit (NW Romania). Accord-
ing to the author’s interpretation, approximately 260 pottery kilns have been identified
based on magnetic survey until now (Gindele 2018, 273).

In Mediesu Aurit and in Wrzgpia fragments of storage vessels are the most frequent,
so probably there were sites specialized mostly in the production of this type of pottery
(Gindele — Istvdnovits 2011, 86; Gindele 2018, 273). However, specimens produced in
Mediesu Aurit represent storage vessels with smooth surfaces made of clay with no added
mineral temper, typical of the Dacian environment, while in Wrzgpia storage vessels with
coarse, orange surfaces were produced. Another production activity at both sites cannot
be eliminated, especially in the context of the discovery of other types of anomalies as
a result of magnetic prospection, such as pits and hearths. However, as was mentioned
above, during field walking in Wrzepia, traces of other non-agricultural activities were
not discovered. For example, also in Zofipole, where numerous kilns are recognized,
traces of bronze and gold manufacture are confirmed in the vicinity of pottery production
(Dobrzariska 2011, 272).

The sites in question show both differences and similarities related to the size and
organization of the clusters of kilns themselves. Based on the current state of research, the
production settlement in Mediesu Aurit covered an area of 18 ha (Gindele 2018, 273),
while the zone with kilns in Wrzgpia was estimated at ca. 4,5 ha. It should be noted that
in the both cases size of the site can change, and may be limited by the scale of research
and magnetic prospection. In Mediesu Aurit, the kilns are arranged linearly in two rows.
According to R. Gindele, the linear arrangement of the kilns reflects the chronological
development of the settlement (Gindele 2018, 263). In Wrzg¢pia, one can observe a row
arrangement of the kilns in the southern part of the site, and a less orderly arrangement in
the north-eastern part. Kilns in Zofipole are located at or near the edge of loess terrace of
the Vistula River (Dobrzariska 2011, fig. 6, 271).

Conclusions

Based on the research carried out so far, and in accordance with the current state of know-
ledge on the chronology of storage vessels, it should be emphasized that there are currently
no data allowing for a precise dating of the site in Wrzepia. For this reason, its functioning
should be placed between phase Cla and phase D of Roman period and Early Migration
period (end of the 2™ to the middle of 5™ century AD). The described production centre
was probably used for a longer period of time. This can be seen at most sites where a large
number of pottery kilns were discovered (cf. Dobrzariska 2008, 2011; Okoriska-Bulas et al.
in press), but it cannot be confirmed without obtaining datable finds. It is also difficult to
clearly assess the scale of simultaneous production at the site in Wrzgpia. At the present
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stage of the research, it is impossible to exclude a periodic increase in production and the
parallel operation of several or even several dozen kilns in shorter time horizons.

Production in Wrzgpia must have resulted from two main reasons. Firstly, from the
demand for manufactured products. Secondly, from sufficient environmental conditions
and access to raw materials necessary to conduct organized, possibly long-term pottery
production. In line with this fact, it is needful to pay attention to the above mentioned voice
in the literature claiming poor quality of the local clay in the microregion east of the Raba,
confirmed by paleogeographic data. On the other hand, location among numerous oxbow
lakes potentially provided easy access to raw materials like wood and water, necessary for
pottery production (Dobrzariska — Kalicki 2018, 135, 137). It seems that potters thanks to
the use of a special technique of pottery surface treating and the ability to build pottery kilns
of various design solutions were able to cope with the inconveniences caused by environ-
mental conditions. One should also pay attention to the large amount of work and resources
required for this activity. This remark is even more important in the case of sites such as
Wrzgpia, where mostly storage vessels requiring large amounts of clay material were pro-
duced. Even despite the presence of raw material of worse quality for the ceramics produc-
tion (see Dobrzariska — Kalicki 2018, 134—137), numerous attempts of pottery making were
undertaken in the region. The discovery in Wrzgpia indicates that despite the difficulties
encountered by local potters, intense or long-term pottery production has been undertaken
here. It had to mean that local raw material combined with the skill of potters was consid-
ered sufficient for development of this branch of craftsmanship. It is difficult to accept the
thesis that any prehistoric community would decide to carry out such a large amount of
work, if the effect of these works would not be cost-efficient. However, the question of the
organization and social conditions that had to be met in order to organize this production
site remains open. Also, the lack of datable finds does not allow precise dating of the deve-
lopment of settlements in the region. It should be strongly emphasized, that state of archaeo-
logical recognition of the presented microregion is still insufficient.

The nature of specialization of the production site in Wrzepia also seems to be of certain
importance. The intensification of pottery production aimed at the production of storage
vessels must have coincided with the demand for this type of products. This may indirectly
indicate intensive agricultural production, requiring the production of containers for stor-
ing agricultural products or other food products (Rodziriska-Nowak 2012, 134—135). At the
same time, also taking into account possible worse environmental conditions related to
lower agricultural work efficiency in the floodplains. It can be assumed that the vessels
were produced at this location on a larger scale, than just for local use, but at the moment
it is not possible to determine the extent of their distribution. It appears that the cost of
transporting of such vessels over long distances could outweigh the potential gains. It should
be remembered that, due to their weight and size, storage vessels were a product difficult to
distribute. The same reflection arises even if we consider such vessels as containers used in
long-distance transport. In the Roman Empire, long-distance transport of larger and heavier
loads was possible due to the developed system of sea and river transport, which was not
confirmed on such a scale outside of the Roman border.

It should be emphasized that only excavation and verification of at least a few kiln
anomalies will allow to confirm this interpretation. It cannot be excluded that some of the
recognized kilns had other functions. However, based on the obtained results of the surface
survey, their interpretation as pottery kilns is most likely.
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Identification 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 Hradist€) v pozdni dobé fimské

Anna Novackova - Ludmila Karndkovad - Tomas Zeman

Settlement features containing raw antler material at various stages of manufacturing are not uncommon
in Germanic settlements. However, their connection with craft production and subsequent interpretation
as workshops producing antler objects are often inferred a priori, without being based on a deeper analy-
sis. Many years of research into a Germanic settlement from the late Roman period and the beginning of
the Migration period at the Zlechov-Padélky site (Uherské Hradisté district), carried out in the second
half of the 20" century, revealed several possible workshop features for the processing of antler material.
The antler processing could be mainly related to the production of compound antler combs, which were
typical during this period. Use-wear analyses supported by the results of a manufacturing experiment
allowed us to base such interpretations on objective data. After evaluating aspects of the production pro-
cess, it is possible to compare the Zlechov features with similar finding situations from other settlements
of the studied period. This helps to clarify the degree of the organisation of production and distribution
of compound antler combs in the 4™ and 5 centuries in the barbarian territory.

use-wear analysis — antler technology — Roman period — craftsman workshops — combs

Sidlistni objekty obsahujici parohovou surovinu v riiznych fazich zpracovani nejsou zcela neobvyklym jevem
na germanskych sidlistich. Jejich spojeni s remeslnou vyrobou a ndsledné interpretace jako dilny produ-
kujici parohové predméty jsou vsak casto apriorni, aniz by byly podlozeny hlubsi analyzou. Dlouholety
vyzkum germanského sidlisté z pozdni doby rimské a pocdtku stéhovani ndrodii v poloze Zlechov-Padélky
na jizni Moravé, realizovany v 2. poloviné 20. stoleti, odkryl hned nékolik moZnych dilenskych objektii na
zpracovani parohového materidlu. Vyroba mohla souviset zejména s produkci sloZenych parohovych hre-
benii, které jsou pro dand obdobi typické. VyuZiti traseologické analyzy podporené vysledky vyrobniho
experimentu ndm umoznilo oprit podobné interpretace o objektivni data. Po zhodnoceni aspektit vyrobni-
ho procesu je moZné zlechovské objekty porovnat s podobnymi objekty z jinych sidlist sledovaného obdobi.
To prispiva k objasnéni miry organizace vyroby a distribuce sloZenych hrebenit v horizontu 4. a 5. stoleti
na vizemi barbarika.

traseologie — zpracovani parohoviny — doba fimska — dilenské arealy — hfebeny

Introduction

The identification of workshop premises, not only those of antler processing, is limited in
terms of the informative value of the context in which they are found. Production tools
did not always have to be specialised or functionally and morphologically distinct from
tools of unspecialised daily use. Production did not necessarily require specifically adapted
premises. Different phases of the production could have taken place gradually at several
locations, and their identification in settlement deposition could be uncertain. Production

https://doi.org/10.35686/AR.2022.3
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zones could have been subjected to more or less regular and careful waste removal. Among
the few clues are findings of raw materials, product preforms (semi-finished products),
and production waste, which can help identify possible specialised production (Hrnciarik
2017, 24). If the semi-finished products and production waste are materially homogene-
ous, it is possible to assume that specialised production took place in the zone or settle-
ment feature. However, such an indication can only be confirmed by use-wear analysis
combined with experimental verification of the origin of specific traces (Costin 1991, 20).
This methodological approach demonstrably identifies and visually documents whether
manufacturing traces are present, what tools caused these traces, whether manufacturing
was steady in terms of techniques, the range of tools used, and manifestations of the manu-
facturers’ routine experience. As such, this approach provides objective, validated data
on which it is then possible to reliably base the interpretation of the collection or even the
site.

In terms of the complexity of production organisation, various theoretical models are
available (Leeuw 1977; Peacock 1982), but they are usually valid for societies with more
pronounced economic stratification, in which there were complex control mechanisms of
production, transport, and distribution asserted by the so-called elite (Costin 1991; Rice
1981). We cannot prove such a degree of social organisation and control at most known
sites in case of the Germanic societies of Central Europe (Szpondowski 2017, 44—64; Sza-
bovd 2019, 78-79, 99-102; Brezinovd — Hmdiarik 2021, 128-129). It would be speculative
to transfer theoretical models based on the complexity of La Téne (Thér — Mangel 2014,
15-16) or (early) medieval societies (Hodges 1982, 13-20; Hodges 2000, 76-88; Machdcek
2005, 451-455) to Germanic society. Even in above mentioned more complex societies,
the models were built for the processing of another raw-materials. Antler working were
not analysed in sufficient degree to require data for such model. Moreover, available ex-
cavation documentation of the Zlechov site is lacking in sufficient details in many cases.
A more detailed distinction of the production organisation than the division into home and
craft production is not objectively possible on the basis of available data in the context of
the studied site.

We consider a proper craftsman workshop to be a space-limited unit in which some
systematic specialised production activity took place. Here, “specialised” is used in a tech-
nical sense; i.e., the routine use of specific manufacturing techniques with specific tools,
regardless of the variability of products, which may or may not be of the same type, pur-
pose, and form. The “workshop™ is considered as archaeologically detectable manifestation
of the realisation of craft (or workshop) production. A necessary precondition for factual
craft production is considerable standardisation, the use of a steady set of specialised tools,
and proven subsequent distribution. The standardisation of production is reflected in the
use of steady technical solutions and technological procedures (Thér — Mangel 2014, 13),
steady visual forms or patterns for individual types of products, and routine patterns of the
solution of the situations, when defects or limits of raw material are encountered. Without
a clear distribution of products outside the household or community — i.e., the sale of
products, where the producer uses the exchange as at least a partial source of livelihood
(Costin 1991, 4) — no craft production is justified and so inevitably disappears from an
economic point of view. There could be symbolic reasons for specialised craft production,
the products of which are not distributed but are handled in a different way (for example,
by deposition or destruction), but even these require a certain motivation or social order.
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Home production may show some but not all of the above parameters. Home production
does not have a distribution network, and usually involves commonly available non-spe-
cialised tools that have universal use (e.g., a knife). Such products may show certain features
of routine mastery of material processing techniques, but not features of routine solution
of specific tasks. Moreover, home production is small in scale. That is, it is characterised
by low waste generation and minimal occurrence of unused semi-finished products. There
may be worn products of this production; i.e., products that have been put into use after
their production at that place, in the collection of artefacts from the site.

It is always necessary to identify (by use-wear analysis) the traces of production and
a steady production chain, including the use of the routine procedures, the same type of
tools, etc. Craft or workshop production should be distinguished from occasional home
production, which usually lacks these parameters. Insufficient evidence of this can lead to
over-interpretation, when the mere accumulation of artefacts is interpreted to be a work-
shop, although it does not have workshop or craft characteristics. A specific problem with
workshop identification is the situation when production waste from the manufacturing
activity zone was regularly removed and entered into the accumulations of common settle-
ment waste, which included butchering or kitchen bone waste. In this case, the identification
of a workshop may be limited on the other side; even real workshops are not identified as
workshops because the use-wear analysis is not systematically applied to settlement waste
(Choyke 2012, 337). Moreover, settlement features interpreted as workshops are usually
published only in the form of preliminary reports, brief general mentions in the text, or
a selection table with drawings or photos of the most important artefacts found, without
presenting the complete findings. Current knowledge of comb-making workshops or zones
in Germanic settlements in Central Europe is thus disturbed by the amount of data with
uncertain validity. It is thus possible to present only a brief overview of the findings pub-
lished so far on this production activity, without the possibility of a review of their justi-
fication and presented conclusions. So far, no detailed or partial microscopic (high-power)
use-wear analysis of the following workshop areas or their relics has been published.

Besides the Zlechov site, more intensive activities aimed at the comb-production were
documented in the settlement at DrZovice, near Prostéjov, from the late Roman period
(Konecny 2019). Both untreated and partially processed raw materials, as well as cut and
smoothed comb plates, were found in six sunken houses. Some of the findings were over-
burnt, which may indicate waste accumulation, rather than a workshop. Only individual
finds of semi-finished products of arched comb handles came from the cultural layer of the
settlement in VIEnov-Dolni Némci (Droberjar 1988, 62, tab. 40: 1-2), Moravské Kninice
(Accession Book of the Institute of Archeology, Moravian Museum Brno, Pa 37/34), and
Mofice (Peskar 1971, 20, tab. 22: 2). The accumulation of antler comb plates together
with a finished comb from the settlement in Most (Kucera 1934-1935) and individual plates
from the settlements in Slotava and Sany (Motykovd-Sneidrova 1964, 202) are known in
the Bohemia. In southwestern Slovakia, raw antler material and semi-finished products of
three-part combs with an arc handle were found in a settlement from the Late Roman period
at Pobedim (Kolnik 1964, 264-265, tab. 74). The Nitra-Chrenova settlement site is some-
what better documented (Brezinovd — Hrnciarik 2021, 122-129, fig. 3-9). Loam-pit feature
no. 52/96 was secondarily filled with common settlement waste, which contained a larger
amount of antler plates, cuttings, and pieces of raw material with production traces (Brezino-
vd et al. 2003, 34, tab. 29-30). A similar spectrum of finds came from base groove no. 5/99
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and dwelling feature no. 6/99. The findings of a rough preform product of a comb handle
and saw (pit no. 36) and a whole comb (dwelling feature no. 38) came from the Ozd settle-
ment site in the Quadian territory of northern Hungary (Pdrducz — Korek 1959, 162, 190,
Taf. II: 1, 111: 6-7). If we focus on more distant areas, a group of three settlement sites in the
Saale region is considered to be a concentration of comb workshops. The supposed work-
shop from Quenstedt contained over 50 pieces of cut antlers, preforms of arched handles,
and a finished comb (Grimm 1930, 169, Taf. 18). A complete antler assortment was stored
in a semi-sunken house in the Grof3jen settlement. The assortment included raw material,
cut blocks, half-blocks, plates, semi-finished handles, and one finished decorated comb,
probably originally in an organic package (Bicker 1936, 295, Taf. 64: 2). Only local con-
centrations of cut deer antlers and semi-finished plates, without any indication of sunken
feature ground-plane, were found in Grobitz (Schmidt 1967, 44-45, Abb. 1-2). The cluster
of settlements around the central site of Krusza Zamkowa (Inowroctaw, Lojewo, Jacewo,
Konary, Dobieszewice) in Kujawy is considered to be a workshop agglomeration in the
territory of the Przeworsk culture from the Early Roman period. All production phases,
from the raw material to the final products, were documented in the production of sin-
gle-layer combs, needles, game stones, and sticks (Cofta-Broniewska 1979, 112, ryc. 6).
Settlement feature no. 13 from Przemysl is considered to be a workshop, based on the fact
that all stages of production were documented there to—from raw material and variously
cut wedges and semi-finished products to fragments of finished combs, including iron tools
for their production (Koperski 1986, 105106, tabl. 1: 4-5, 2-6). A specific finding is known
from the Regéw (Przeworsk culture settlement), where 551 antlers at various processing
stages were laid out in two lines forming area of 25-30 m? along the dwelling features
(Brzeziriski 1980, 28-33, 36, ryc. 2-6). Based on a macroscopic comparison of working
traces on antler waste from Regéw with traces created during the experimental production
of antler comb components, such working traces were interpreted as traces from an axe,
knife, file, and drill. Similar mass production is evidenced by over 10,000 artefacts from
all stages of the production process found in a dwelling feature destroyed by fire at the
Slawsko Wielkie site from the 3 and 4" century (Bednarczyk 1998, 74, 77, figs. 89-97).
Farther from our studied area, comb workshops were located in the Geto-Dacian territory
of the Chernjachov culture. The largest was the Birlad-Valea Seaca site in Moldova, where
32 workshops in sunken houses and above-ground structures were identified that had ope-
rated throughout the 4" century (Palade 1966, 265-275, fig. 5-15; 2004; Harhoiu 2005,
162, Abb. 9A-B). Comb manufactories operated at the Ukrainian site of Velika Snitinka
since the end of the 3 century. A total of 16,500 antler fragments were obtained from five
sunken dwellings. Besides several finished combs, they were represented mainly by raw cut
material, waste, and 550 semi-finished products at various stages of the production pro-
cess. The accumulations were accompanied by iron tools, whetstones, and rivet preforms.
Along with the combs, antler pyramid pendants were also produced there (Magomedov
2001, 101).

When craft production from hard animal materials is assumed, the production of com-
posite combs is most often considered to be a craft, with regard to their visual attractive-
ness. Although the settlement infrastructure usually offers a wide range of fauna skeletal
material that could further be used for the production of bone objects, comb production
was based on the processing of the European deer antler (Cervus elaphus) in and outside
Central Europe (MacGregor 1985, 74, Ashby 2013, 20; Cnotliwy 2013, 165). Apart from
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the antlers of European deer, the antlers of roe deer (Capreolus capreolus) and the horns of
the domestic cattle (Bos taurus) are rarely found in the dwellings of Germanic settlements.
The production of combs from roe deer antlers is unlikely, due to the structure and dimen-
sions of the antlers, and has not yet been proven. In contrast, the production of combs from
cattle horns has been recorded, but only after the protohistoric period (Carlsson 2004, 2).
In a few cases, more exotic materials have been documented, such as tortoiseshell (Thomas
A type comb from grave no. 124 at the Przeworsk culture burial ground in Oblin: Czarnecka
2001, 65-66, ryc. 1) and ivory (Roman provincial comb from Lauriaca: Deringer 1967,
55-56, fig. 13). At the opposite pole of accessibility are presumed but non-evidenced wooden
combs. Antler is more suitable than bone for the production of combs, thanks to a combi-
nation of compact and spongious tissue. The components for making composite combs
are cut along their long axis across the fibre, where the antler is the most coherent, where-
as bone is more brittle and fragile at any point of handling (MacGregor 1985, 28). Thus,
antlers are generally considered more resistant and harder, yet more flexible than bone
(Petkovi¢ 1995, 14). Antlers could be obtained in two ways: by hunting or by collecting
those that were shed. The occurrence of deer bones and antler bases was documented at the
Zlechov site (Siivovd et al. 2008, 170), indicating that the raw material could been obtained
in both ways. The antlers could have been collected by the craftsman himself, or they could
have been a commadity of exchange or trade (MacGregor 1985, 35-36). Antlers that had
been shed were previously considered to be of better quality than antlers from hunted game
(Teichert 1983, 117, 120), but this has not been confirmed in the experiments performed
so far (Novdckovd 2021). Stored whole deer (Zlechov pit no. 15/67) and a roe-deer skele-
ton (Lipova-Ondrochov — pit no. 86) found in a storage pit were interpreted as possible
deposits of meat and antler (Zeman 2008, 63, 193, Abb. 28: 3; Kolnik 1962, 391, fig. 124).
Similar depositions could have symbolic connotations, however, as is often assumed in the
case of storing whole animals in settlement pits. The current use-wear analysis of 16 com-
posite combs from the studied period, and nine other samples from other phases of the
protohistoric and early historical period (Novdckovd 2021) shows that the antler processing
procedures were considerably steady in individual phases of the operating chain. Even
the choice of specific working tools, which leave well-distinguishable traces, was steady.
The nature of the raw antler material in itself significantly limits the variability of pro-
cessing approaches. Thus, it is clear that manufacturers adhered to established production
processes and visual concepts of the final form during production (Bir6 et al. 2012, 18).

Analysed collection

The Zlechov “Padélky/Mocidla” settlement site (Uherské Hradiste district), located north-
east of the village of Zlechov (fig. 1) in South Moravia, was systematically excavated by
Vilém Hruby between 1964 and 1969. Almost the entire settlement was excavated, consist-
ing of at least two time phases: Germanic and early Slavic. The research identified a total
of 432 features, of which the presence of antler at various stages of processing was regis-
tered in 43 features, forming a collection of a total of 391 pieces (Zeman 2008, 30-41).
The findings of raw antler material, preforms, or already finished artefacts were individual
in some features, and they can therefore be considered places of use or places of small per-
sonal production. Features in which the number of antler artefacts exceeded five pieces
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Fig. 1. Plan of the excavated area on site Zlechov-Padélky. Settlement features containing antler artefacts
in at least 5 pcs are emphasised.

Obr. 1. Plan exkavované plochy lokality Zlechov-Padélky s vyznacenim objektd s vyskytem parohovych
produkt v mnoZstvi min. 5 ks.

were selected for analysis to locate possible workshops, as they can be considered places
of possible targeted production at a larger scale. There were ten such features (nos. 29/64,
35/64, 70/64, 89/64, 53/65, 62/66, 20/67, 42/67, 3/69, and 4/69; artefacts from feature
nos. 62/66 and 42/67 were not available for analysis). These are from settlement pits and
dwellings with a floor sunken into the ground. For the purposes of the analysis, 228 piec-
es of antler material were selected (from the originally registered 391 pieces), all of which
were subject to use-wear analysis. The results include only the analytical data obtained,;
data mediated, for example, by a written description or drawing, were not used. Unfortu-
nately, it is not possible to reconstruct the exact location or possible concentrations of antler
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relics in individual features based on find diaries with verbal descriptions of the ground
plan and the fillings of the features or photographic documentation by the author of the
field research, V. Hruby. Antler findings are listed together with archaeological findings
from the feature filling, without distinguishing the contexts of backfill material (upper or
lower part of the filling, bottom, etc.). Thus, it is not possible to relate the occurrence of
antlers in individual features to the phase of active existence of that feature. It is possible;
they got into the archaeological filling of the sunken feature after the extinction of that
feature, together with other waste from activities taking place in the feature vicinity. Only
in the most prominent feature, no. 3/69, is the occurrence of scattered antler chips noted
on the bottom in its northern part. The following short description of selected features
includes only information potentially relevant to the monitored issue. Therefore, only arte-
facts that may have been related to the production or processing of the antler are listed here.
A complete and more detailed description is published elsewhere (Zeman 2008).

Feature No. 29/64, an irregularly shaped pit (285 x 185 cm) that contained 25 pieces of antler. All were
available for analysis. There were also sandstone whetstones and animal bones in the pit (Zeman 2008,
tab. 22: 2, 38-39).

Feature No. 35/64, a loam pit with an adjoining ironworks workshop in the N part, which is evidenced,
among other things, by the finding of a hearth (furnace) in the SE part and iron slag. The largest concen-
tration of antler raw material and bones (900 pcs) was found in the filling of the probable ironworks work-
shop. A total of 32 pieces of identifiable antler material were analysed. A fragment of a comb was also
found in the feature, but it was not obtained for analysis. Bronze objects (spatulas, tape, and sheet metal),
an iron knife, fragments of an iron object, slags, whetstones, a Neolithic intrusion (drill), and a horn were
also found (Zeman 2008, tab. 15: 3, 40-43).

Feature No. 70/64, an irregular oval pit (150 x 95 cm). Forty-three pieces of processed antlers were ori-
ginally registered, and 63 pieces of antler material were found in the analysis. This number is not final,
as a large part was so fragmented and mixed with other osteological material that it could not be further
classified. It was probably recent fragmentation that increased the number of objects (Zeman 2008, tab. 45).
Feature No. 89/64, a sunken, irregularly trapezoidal dwelling (560 x 400 cm) with five pole holes and
a kitchen oven adjacent to the building (registered separately as feature no. 92/64). There were 39 antler
artefacts, and 22 pieces of antler material were analysed. The feature also contained iron tools (a knife,
needle, nail, wedge, and slag), bone tools (a needle of a brooch/pin and needle casen), whetstones, stones,
and a horn (Zeman 2008, tab. 8: 3, 49-52).

Feature No. 53/65, a rectangular dwelling (528 x 320 cm) with four pole holes in the corners (connected
with no. 35/64, described above). It contained 13 pieces of antler at various stages of processing, including
four pieces from two or three distinct combs. There were also iron tools (brooches, wedges, a rod, an arte-
fact with eyelets, and slag), astragal, whetstones, animal horns, and bones (Zeman 2008, tab. 9: 2, 56-58).
Feature No. 20/67, a rectangular sunken dwelling (304 x 460 cm) with four pole holes in the corners,
containing nine semi-finished antler products (including a preform of an arc-shaped comb handle) suitab-
le for further use; i.e., non-waste material. Other findings included a piece of an iron knife, whetstone,
slag (dross?), and animal bones (Zeman 2008, tab. 10: 2, 88-91).

Feature No. 3/69, an oval-shaped sunken dwelling (447 x 372 cm) with two stake holes in the middle of
the shorter sides, and a fireplace located in the N part, containing the highest number of raw antler materials,
semi-finished products, and artefacts of all analysed objects. A total of 52 processed antlers were found,
all of which were available for analysis. Most of the material was concentrated in the middle of the N part.
In addition to the high concentration of antler, the feature also contained bronze objects, a bear tooth pendant,
a bone needle, whetstones, stones, a silicite blade, and animal bones (Zeman 2008, tab. 11: 1, 122-124).
Feature No. 4/69, a rectangular sunken dwelling (435 x 312 cm) with a fireplace in the immediate vici-
nity of feature no. 3/69, containing 19 pieces of processed antlers and semi-finished products. During the
revision, the number rose to 22, which were analysed. Among other things, there were bronze and iron tools,
whetstones, pebbles, and animal bones (Zeman 2008, tab. 13: 4, 125-126).
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Methods

The antler objects were classified according to the four (respectively five, if we reflect
artefacts in the phase of the use) stages of the production process. This classification was
based on the operational-chain methodology for antlers designed by Niall Sharples (Ashby
2005; Markovi¢ — Stamenkovic¢ 2016, 221). Phase 1 represents a pre-treated raw antler;
i.e., roughly transversely divided parts of antler intended for further manufacturing. At this
stage, the original morphology of the antler is more or less preserved, and traces of chop-
ping and cutting are typical on both bases. Phase 2 is represented by blocks obtained by
longitudinal division of antler parts. These products are then divided into four or more
parts (sectors), which serve as the rough shapes of future comb plates. Phase 3 is already
represented by semi-finished cover plates and tooth plates at various stages of manufac-
turing. Phase 4 includes all further unusable waste generated during the three other phas-
es described. It includes not only fragments caused during production and processing
(e.g. shavings), but also rejected or defective scraps, which are unusable even for other
production uses. Phase 5 is represented by complete combs in the use phase, with docu-
mented functional wear by use-wear analysis, that also occurred at the sites. Despite estab-
lished practice, they cannot be a priori associated with local comb production. Fragments
of worn combs belong to phase 5 too. The assignment of individual findings to the defined
phases of the operational chain was based on a combination of technological analysis,
use-wear analysis, and a comparison of the identified traces with those achieved experi-
mentally by tested individual production steps. Olympus BX51M and BXFM reflected
light optical microscopes were used for the use-wear analysis and comparison, using bright
field mode without polarisation and magnifications of 50x, 100x, and 200x. The samples
were cleaned of surface impurities with 96% ethanol just before the observation. The arte-
facts were not treated with a conservation coat, and as such they could be analysed in all
cases. The comparative production experiment was carried out in 2020 (Novdckovd 2021,
165-182) as a part of a broader study of antler combs, according to the usual rules of authen-
ticity and objectivity of scientific experimentation in archaeology (Coles 1973; Picod et al.
2016). The experiment used several antlers of European deer, of various origins and ages,
on which three methods of softening were practised (in oxalic acid, in water, and in boiling
water). Iron tools (axes, saws, knives, wedges, and files) and stone tools (sandstone and
whetstone) were used for the material division and later modification. The traces of indi-
vidual production steps were documented and compared with the wear record of preserved
combs from archaeological sites. The occurrence of individual phases of antler processing
was evaluated in individual settlement features, with regard to the frequency, continuity
of phases, and occurrence of possible processing tools or technological equipment.

Results

Processed deer antlers and comb preforms from the Zlechov site show the usual produc-
tion methods observed on semi-finished products found in sites in Moravia and elsewhere
in Europe with demonstrable production of antler combs. The first phase of the produc-
tion sequence is evidenced by raw antlers as a whole and its burrs or tines, with or without
traces of division (fig. 2). The primary transverse division into coarse preforms, the creation
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Fig. 2. First phase of manufacturing sequence of antler combs — pieces of antler with traces of coarse dividing.
Obr. 2. Prvni faze vyrobni sekvence parohovych hfebent — ¢asti parohu se stopami hrubého déleni.

of antler blocks, and the separation of burrs and tines was carried out using a knife or saw.
The antler was cut to a depth of a few millimetres in several places or around the entire
perimeter, and then broken off with a sharp blow. A characteristic feature of this method
is the uneven cut surface with longitudinal facets on the perimeter and an uneven fracture
of the central (spongy) part (fig. 3). This simple, yet effective method of division was
documented in almost all observed features (except for the dwelling feature no. 53/65,
where phase 1 was not recorded at all). The only exception in antler division technology
is the preform from feature no. 35/64; a clean and smooth cut, typical of saw use, was
identified on one of the tines (fig. 4). Knives were found at the site in several features
together with semi-finished antler products (object nos. 35/64, 89/64, and 20/67) Saws
were not discovered, although this does not exclude the possibility of their use at the site.
Due to the thin construction, a saw is more easily subject to corrosion, which limits its
identification in the finding context. Nevertheless, there are records of iron saws from the
Roman period and Migration period at the Ozd settlement in Hungary (Pdrducz — Korek
1959, taf II-III) and at Ceri¢in Grad in Serbia (Markovi¢ — Stamenkovi¢ 2016, fig. 6).
A bronze saw is known from the territory of the Czech Republic (Sumberovd 2012, 41).
Primary semi-finished products of the first phase occurred only in small quantities in most
of the monitored settlement features. The highest number was recorded in the sunken dwel-
ling no. 3/69, or still in the dwelling feature no. 4/69.

The second phase is evidenced by coarse preforms, which already foreshadow the
shape of future products or their components. Typically, these are prepared antler blocks
and segments manufactured by longitudinal splitting — quarter sections, and less often half
sections. They serve as the initial preform of comb plates. The production experiment and
subsequent comparison with the original artefacts (fig. 5) showed that in most cases the
segmentation into such sections was performed using wedges or chisels. The wedge or



Archeologické rozhledy LXXIV-2022 93

Fig. 3. First phase of manufacturing sequence of antler combs — facets formed by circumferential cutting
by knife and consequent breaking off the spongiose. A — artefact from feature no. 3/69, B — traces of ex-
perimental cutting by iron knife.

Obr. 3. Prvni faze vyrobni sekvence parohovych hteben( — fasety vzniklé obvodovym nafezdnim a stopy
néasledného vylomeni spongiézy. A — artefakt z objektu ¢. 3/69, B — experimentalni déleni s pouZitim Zelez-
ného noZze.

A B

Fig. 4. First phase of manufacturing sequence of antler combs — plain surface of sawing. A —artefact from
feature no. 35/64, B — traces of experimental sawing.

Obr. 4. Prvni faze vyrobni sekvence parohovych hfeben( — hladky fez zptsobeny pilou. A — artefakt z ob-
jektu €. 35/64, B — experimentalni déleni s pouZitim pily.

chisel was placed on a longitudinal cut or shallow groove and knocked with a hammer or
stone to split the block into two halves (or subsequently into quarters) by gradually moving
the tool. This method of division leaves an uneven surface on the chipped object, both in
part of compacta and spongiose (fig. 6). On the contrary, if a saw were used for segmen-
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Fig. 5. The second phase of
manufacturing sequence of
antler combs — products of
longitudinal dividing of antler
blocks using wedges or chisels.
A — antler segment from fea-
ture no. 3/69, B— plate preform
from feature no. 4/69, C-D —
products of experimental seg-
mentation by wedges.

Obr. 5. Druhd féze vyrobni
sekvence — produkty podélné-
ho déleni 3palik(i parohoviny
s pomoci klind nebo dléatka.
A — parohova vysec z objektu
¢. 3/69, B — polotovar destic-
ky z objektu ¢. 4/69, C-D —
produkty experimentalniho
podélného déleni na vysece.

tation, the edges would be smooth (see fig. 4). The difficulty of the described method lies
in the higher risk of unsuccessful chipping and the formation of unsatisfactory (uneven)
segments, which can no longer be further modified to comb plates. Nevertheless, it is one
of the most efficient and time-saving methods of antler division without the use of a saw.
In principle, any chisel-shaped edge can be used, a single wedge, as well as their set in
various sizes. Iron wedges were probably the most common. The use of wooden wedges
can also be expected (MacGregor 1985, 57). Wedges from antler tines with traces of ham-
mer hits from Gdansk and Wolin are documented (Cnotliwy 1973, 36, 164). Iron wedges
were found at the site of feature nos. 89/64 and 53/65, which also contained antler arte-
facts. Two antler tines were also found (feature nos. 29/64 and 70/64), which would meet
the ergonomic parameters of this type of tool (fig. 7). Wedge splitting was probably also
used in the production of omega-shaped cover plates. The preform of the omega-shaped
plate from feature no. 70/64 bears traces of chipping and subsequent treatment of uneven-
ness with a knife. Unsuccessful chipping explains their resignation to the next stages of
manufacturing. Artefacts of the second phase were also identified in all observed settle-
ment features, with the exception of the sunken dwelling no. 53/65. As found during the
experiment, using a saw to cut a straight plate directly from the side of the antler block
is inefficient, because the uneven and curved shape of the antler makes it impossible to
obtain an evenly thick plate. Even thickness along the plate length and width is necessary
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B

Fig. 6. Detail of typically uneven surface caused by wedge or chisel splitting. A —artefact from feature no. 3/69,
B — product of experimental longitudinal splitting.

Obr. 6. Detail charakteristicky nerovného povrchu zptsobeného délenim kliny ¢i dlatem. A — artefakt z ob-
jektu €. 3/69, B — produkt experimentélniho podélného déleni.

for successfully completing the compound comb. When sawing a long object, the cut part
often suffers a fracture, which degrades a large piece of raw material. The procedure of
longitudinal splitting into quarters is the most economical and simplest in terms of perfor-
mance. This procedure does not require a saw. On the contrary, handling the saw in antler
division is more complicated than cutting with a knife.

The third phase consists of various stages of manufacturing the quarters into plates and
finished components: modified cover plates, tooth plates, and plates with holes. The most
convenient tool for thinning the quarters is a knife at the stage of rougher adjustment. Stone
whetstones or files were used for finishing work (fig. 8). Traces on the surface of the plates
from feature nos. 3/69 and 4/69 can be mentioned as a probable proof of the use of an iron
file combined with a knife (fig. 9). Individual direct proof of antler processing tools was
confirmed at the site. The iron tool from feature no. 6/68 (Zeman 2008, 114, tab. 82: 8)
was interpreted as a drawknife, and the tool from feature no. 7/69 was interpreted as a file
(Zeman 2008, 113, fig. 24: 21). Due to the higher occurrence of stone whetstones, even in
cases of more pieces per object (object nos. 29/64, 35/64, 89/64, 53/65, 20/67, 42/67, 3/69,
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Fig. 7. Two antler tines from settlement site Zlechov-Padélky (features no. 29/64, 70/64) with wedge-shaped
adjusted working edge.

Obr. 7. Dvé parohové vysady ze sidlisté Zlechov-Padélky (objekty ¢. 29/64, 70/64) s klinovité upravenou
pracovni hranou.

B

Fig. 8. Facets of manufacturing antler segments to plates by a knife. A — Artefact from feature no. 3/69,
B — Product of experimental manufacturing of antler plate.

Obr. 8. Fasety zplsobené opracovanim vyseci nozem do podoby desticky. A — artefakt z objektu ¢. 3/69,
B — produkt experimentalni vyroby desticky.

and 4/69) their possible use for final adjustments can be considered. The use of sandstone
whetstone can be clearly demonstrated by the presence of the buried grains of the whetstone
raw material buried in the mass of the smoothed plate, as demonstrated by the experiment.
The most striking are the mica grains (fig. 10A). However, this phenomenon was not iden-
tified on the artefacts from Zlechov (fig. 10B), whose surface is completely grain-free. An
important finding documenting the third phase is antler shavings (slightly curved flakes),
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Fig. 9. Wear traces on the surface of plates from features on Zlechov site, comparison of file traces and
traces of probable combination of the knife and saw use. A — Artefact from feature no. 70/64, B — product
of experimental surface treatment by file, C — Artefact from feature no. 3/69, D — product of experimental
treatment by knife and file. Magnification 50x.

Obr. 9. Traseologické stopy na povrchu desticek z objektt v lokalité Zlechov, porovnani stop pilniku a prav-
dépodobné kombinace uZiti noZe a pilniku. A — artefakt z objektu ¢. 70/64, B — produkt experimentu,
Gprava pilnikem, C — artefakt z objektu ¢. 3/69, D — produkt experimentu, Gprava noZem a pilnikem.
Zvétseni 50x.

which probably arose during the formation of plates (Ashby 2005). Such shavings were
found in feature nos. 70/64, 89/64, and 3/69 (fig. 11). These shavings were created using
a knife. Hypothetically, a similar formation could be caused by a planer or the above-men-
tioned drawknife.

The drilling of holes for rivets, riveting, and decoration forms other steps of the third
phase. Drills themselves are not documented from Germanic settlements. It is possible
that iron drills were damaged by corrosion (Crotliwy 2013, 164) to such an extent that
they lost the morphological details needed to identify their function. Iron rod artefacts of
various thicknesses and lengths are common in the collections of Germanic settlements
(Droberjar 1997, 180, Taf. 14: 2; Zeman 2008, 101, 113, fig. 24: 22-24, tab. 40: 9, 46: 1,
73:1,97:14-15,99: 4,113: 3,127: 1, 133: 9; Hrncliarik 2011, 155, Abb. 1: 5-8; Konecny
2019, 80, tab. 51: 2, 54: 1). Some drills might be among them. Unfortunately, X-ray ana-
lyses of these artefacts, which could contribute to identification, are still lacking. The use
of silicite drills obtained by re-collecting the older chipped tools may be considered. A Neo-
lithic drill morphologically suitable for the given activity was found in feature no. 35/64.
Older, Epi-Palaeolithic, Mesolithic, or Neolithic lithics are well documented in Germanic
settlements, and their remodification for new purposes is known (Karidkovd 2013, 170).
Although it is usually assumed that drilling took place after the final modifications of the
components, four pieces of unsuccessful, broken plates with an unfinished surface were
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Fig. 10. Engraved grains of stone raw-material as evidence of the polishing/smoothing by stone whetstone.
A —product of experimental polishing by sandstone whetstone, B — plate from feature no. 4/69 with a clean
surface without engraved grains. Magnification 50x.

Obr. 10. Pohtbena zrna kamenné suroviny jako doklad brouseni/hlazeni kamennym brouskem. A — produkt
experimentu, B — desticka z objektu ¢. 4/69 s povrchem bez pohtbenych zrn. ZvétSeni 50x.
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Fig. 11. Identified antler shavings from features no. 70/64, 89/64, and 3/69.
Obr. 11. Identifikované hoblinky parohoviny z objektt ¢. 70/64, 89/64 a 3/69.

Fig. 12. Four plates broken
before final treatment of
the surface, with prepared
holes for rivets (feature
no. 70/64).

Obr. 12. Cty¥i desticky roz-
lomené pred finalni Gpra-
vou povrchu, s pfipraveny-
mi otvory pro nyty (objekt
€. 70/64).

found in feature no. 70/64, which already had holes prepared for rivets. Their surfaces were
not completely finished; they were uneven with remains of antler bark (fig. 12). No other
plates with holes were found at the site. Iron, bronze, and copper, but also silver or bone
and antler rivets, were used to compound the combs (MacGregor 1985, 62). The issue of
the production of necessary rivets has not yet been solved. Iron slag is often found in fea-
tures with antler artefacts in Zlechov, not only in settlement pits (35/64 and 42/67), but
also in dwellings (89/64, 53/65, and 3/69). Nevertheless, the slag is evidence of ore smelt-
ing, not blacksmithing. Any sufficiently thin iron or bronze rod could be used for riveting,
of which a larger number are documented at Zlechov (Zeman 2008, 113), including the
features involved in our analyses (89/64, 53/65). Only one riveted comb fragment was
found on the site (feature no. 11/69); unfortunately, this artefact was not analysed (lost),
and a more detailed description of the rivets is not known. The most frequent decoration
motive—an engraved ring with a hole in the middle-was formed by a compass (Hrnciarik
2011, 155, Abb. 1: 9; Biré et al 2012, 55-58). Two decorated fragments of omega-shaped
comb cover plates proceeded from feature no. 53/65 (fig. 13). Two different compasses
were used to decorate the comb, although the tools were not documented directly at the
site. The products of the third phase were identified only in feature nos. 35/64, 20/67, 3/69,
and 4/69. Except in the case of no. 35/64, these were sunken dwellings.

The fourth phase of the production sequence forms the category of further unusable
production waste that was generated during the entire production process. An artefact is
defined as further unusable waste on the basis of zero perspective of shape and dimensions
for the production tasks of comb components, by the detection of an irreparable defect of
raw-material homogeneity, or by an irreparable defect caused by previous processing. In
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Fig. 13. Two fragments of cover
plates of omega-shaped comb
with compasses decoration from
feature no. 53/65.

Obr. 13. Dva fragmenty krycich
desticek omegovitého hfebene
s vyzdobou kruzidlem z objek-
tu ¢ 53/65.

Fig. 14. Fragments of antler combs from
features no. 89/64 and 53/65.

Obr. 14. Zlomky parohovych hfebend
z objektl ¢. 89/64 a 53/65.

contrast to the occurrence of phase 3, unusable waste is dominantly found in settlement
pits, while in dwellings it is exceptional.

Within the completeness of the description of the collection of antler artefacts, the fifth
phase can be noted, which includes already completely finished combs, namely those that
have already passed from the production phase to the following phases of the operational
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Fig. 15. Use-wear traces of in-
tensive use of the comb from
feature no. 53/65. Magnifica-
tion 50x and 200x.

Obr. 15. Traseologické stopy
intenzivniho uzivani hfebenu
z objektu 53/65. Zvétseni 50x
a 200x.

chain; i.e., functional use. The category involves damaged, repaired, intentionally deposi-
ted, or discarded combs. This phase includes five fragments of antler combs (fig. 14) with
striking features of functional use (fig. 15). Four of them come from the same context.
Two fragments of the cover plate match each other, whereas the affiliation of two tooth
plates to them is not clear, because it is evident that they proceed from two different combs
(feature no. 53/65). Due to this ambiguity in the number of original combs in context, we
leave the data for four pieces. It is possible that the antler combs were kept even in a frag-
mented form, and that they were not always discarded to waste pits. The storage of frag-
ments could reflect the secondary functions of the comb on a symbolic or prestigious level,
or storing individual components could be motivated by possible repair of other combs
when damaged.

During the analysis, emphasis was placed on the detection of used manufacturing pro-
cesses and tools used in individual phases of comb production. As the experiment itself
showed, no specialised tools typologically distinguished from the current household inven-
tory (knives) or woodworking tools (wedges or saws) were used in the first and second
stages of comb production.

Drilling is also not a specialised activity, and drills were certainly commonly used in
other work procedures. A bronze or iron rod is needed for riveting, which involves the use
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Fig. 16. Presence of production
phases in individual analysed
features on the Zlechov-Padél-
ky settlement.

Obr. 16. Zastoupeni vyrobnich
fazi v jednotlivych sledovanych
objektech sidlisté Zlechov-Pa-
délky.

of an anvil and a hammer, and possibly some improvised clamping device. Only the com-
passes used to decorate cover plates can be considered specialised tools.

If the collection is sorted into individual production phases (fig. 16), specific zones of
the production of antler combs can be located. Typically, the production place is charac-
terised by the presence of all four phases, although phase 4 (small production waste) may
be less represented, due to its possible clearing or incineration. If, on the other hand,
phase 4 is dominant in the feature, whereas promising preforms are few, we can interpret
such a feature as a waste accumulation. We can interpret feature nos. 29/64 and 70/64 as
such waste pits. In contrast to other features, any iron tools in these features were involved.
The spectre of phases of antler artefacts in feature no. 89/64 can also be considered waste,
although it was a sunken feature with a furnace. The other inventory also testifies to the
original dwelling function. Phase 1 is represented by two pieces, phase 2 by one, and pha-
se 3 is not represented at all, whereas waste comprised 18 pieces; in addition, it was mostly
burned. If we consider the strong smell of burnt antler, its burning probably cannot be as-
sumed in currently used living spaces. Although the tools found (an iron knife and a wedge)
could be used for processing the antler, their storage in the feature might be related to the
previous dwelling function, as well as a fragment of the intensively used comb. It is pos-
sible that there were multiple phases of the formation process. Another possibility is that
in this sunken dwelling the antler was only roughly divided, and these products were
taken away by the producers. Feature no. 3/69 can be identified as the place of production
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(eventual workshop), where all four stages of production were identified, with a high pro-
portion of raw material and semi-finished products for comb production, including semi-
finished omega-shaped plates and a minimum amount of waste that was probably cleared.
Likewise, manufacturing probably took place in feature no. 4/69, which has the highest
number of artefacts from phases 1, 2, and 3 after feature no. 3/69. All stages of production
are also represented in feature no. 20/67, where a tool (iron knife) was also found, but all
phases are represented only in small quantities. Feature no. 53/65 itself cannot be linked
to any production activity, as no production phase was recorded here. Only worn final
product (phase 5) was found. Iron tools that could be used for production (iron wedges
and rods) were found in the feature, which is connected to feature no. 35/64, where all
stages of production were documented. It is possible that these features were functionally
linked: in dwelling no. 53/65 the comb manufacturer lived and stored his tools, and in
feature no. 35/64, most of the production activities took place.

Discussion

Based on the results of the analysis of the antler artefacts from Zlechov and the results of
the experiment, it is clear that it was not necessary to own a set of specialised tools for the
production of antler combs. Common tools of general daily use were preferred, and they
were sufficient for all manufacturing tasks. Clamping devices and compasses can be con-
sidered the only specialised tools, and these were easy to obtain or make. The production
of antler combs at the settlement could have been carried out by anyone who owned a basic
set of tools (a knife, wedge, hammer, saw, and drill) and had a template or appropriate
knowledge. Manufacturers could procure the raw material for the production of combs
themselves or obtain it through exchange. Antler burrs identified at the site prove that shed
antlers were collected. This must have taken place in the spring, shortly after the shedding
(due to risk of damage caused by animals eating antlers for their high mineral content).
However, processing could have taken place throughout the year, as the workability of
the material does not deteriorate significantly. Both seven-month-old antlers (collected
the previous fall) and antlers collected several years prior were used in our experiment,
and the results of workability were comparable. However, 431 deer bones from at least 15
individuals are documented at the site (Siivovd et al. 2008, 170). Therefore, at least part
of the processed antler could have come from hunted animals.

The analysis of the presence of the production phases shows that the entire production
chain actually took place at the settlement. It was performed in several settlement features,
and sunken dwelling features were preferred. It is therefore likely that the total amount of
processed antler corresponds to the work of several producers (fig. 17). We deliberately use
the term “manufacturer”, because the term “craftsman” has the connotation of significant
specialization and production, not only for personal or community needs.

If we try to quantify the volume of production based on the preserved collection, we can
use metric data. If the total length of a deer antler is about 100 cm, after separating the burr,
tines, and parts with a high proportion of spongiose, the resulting amount of the raw ma-
terial is about 80 cm for further processing. The average length of an antler tooth plate is
between 4 and 5 cm, and the length of omega-shaped handles is between 7 and 8 cm, based
on the detected length of the semi-finished plates, sections, and already finished comb tooth
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Fig. 17. Visualisation of the presence of phases 1 to 4" of comb manufacturing in space context of the

settlement site Zlechov—Padélky.
Obr. 17. Vyneseni zastoupeni 1. aZ 4. vyrobni faze hfeben(i do prostorovych souvislosti sidlisté Zlechov—

Padélky.



Archeologické rozhledy LXXIV-2022 105

plates found at the site. Due to the specific shape of the omega-shaped plate, it is possible
to form it only from the part of the antler at the tine base. Therefore, under ideal conditions,
it is possible to produce three omega-shaped combs with a length of 8 cm from one antler
(if we count six tines per antler). Fourteen blocks can be made from the remaining mate-
rial, from which it is possible to create 56 tooth inserts with a length of 4 cm, if we choose
the usual method of segmentation into quarters. It is necessary to have two cover plates
and about five tooth plates to complete an omega-shaped compound comb. As a result,
a maximum of three omega-shaped combs and a few extra plates can be made from a com-
plete shed; i.e., a pair of antlers. However, it is necessary to take into account the relatively
high percentage of failures when the plate breaks during manufacturing or turns out to be
too unevenly thick or curved to match each other during riveting into cover plates.

Even this simple consideration makes it clear that the actual craftsman production for
the purpose of distribution had to produce an order of magnitude more waste and second-
ary products than were found on settlement features. The low presence of waste cannot be
attributed a priori to the practice of burning antler waste. Burnt antler fragments are do-
cumented in only a small volume and area. There is no evidence of such intensive burning,
which would have left an archaeological indication. The documented finding context does
not justify any other reason for such disappearing of the waste. For example, some hygie-
nically motivated burning of all; i.e., mixed, waste would have affected the condition of
other (non-antler) findings from waste accumulations. The extent of comb production at
Zlechov was therefore rather communal and corresponded to a supplementary production
activity, such as a work activity in the winter or the activity of older members of the commu-
nity who were no longer able to work all day in agriculture or other full-time production.
The more intensively the manufacturer deals with a specific production process, the more
significantly his individual routine and hand-signature stabilises. A craftsman producing
combs as his main means of subsistence would have not only a steady type of products
(with the same dimensions, component metrics, riveting, and decoration patterns), but also
a steady manufacturing technique, and a standard approach to the antler (i.e., to dividing
initiation or surface treating). Such finalised products could then be identified in the vici-
nity of the production site. A wider distribution of the same type of comb was not found
in the near or distant surroundings of Zlechov (distribution radius up to 150 km). So far,
no combs similar to the comb from feature no. 53/65 have been found. The combs that
were found had differently shaped handles (triangular, arcuate: Viach 2007), the produc-
tion of which was not found at Zlechov, or they were omega-shaped but with a different
design (decoration, shape, location of rivets), such as the omega-shaped combs at Drslavi-
ce (Tejral 1975, 42; Tejral 1985, 330-331, fig. 7), Haviice (Tejral 1985, 330-331, fig. 7),
Kozojidky (Zeman 2017, 144, tab. 41: 2), Rymice (Tejral 1985, 330-331, fig. 7), and
Znojmo-Hradisté (Tejral 1982, fig. 6; 1985, 324, fig. 4). Despite the lack of similar combs,
which may be caused by a state of research, the hypothesis of craftsman production of
combs at Zlechov is not supported by our results. Previous conclusions about the existence
of a specialised workshop for the Thomas 111 combs at Zlechov (Zeman 2001, 101; 2009,
285; Szabovd 2019, 93) will therefore need to be reconsidered. Even previous hypotheses
of wandering craftsmen (Musteata 2017, 202-206) cannot be applied to the situation at
Zlechov, because all phases of production were found at the settlement, and because their
distribution was concentrated in several dwelling features, with waste cleared to several
settlement pits.
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Conclusions

Forty-three settlement features were excavated at the Zlechov site, which contained 391
pieces of antler at various stages of processing. The findings from eight features (found in
five or more antler artefacts) were selected for use-wear analysis. Collections from feature
nos. 29/64, 35/64, 70/64, 89/64, 53/65, 20/67, 3/69, and 4/69, in a total 228 artefacts, were
analysed. Four production phases were defined, based on the identified manufacturing tra-
ces and comparisons with the results of a production experiment. Based on the presence and
amount of artefacts of individual phases, feature nos. 29/64, 70/64, and 89/64 were deter-
mined as waste objects, nos. 35/64, 3/69, and 4/69 as places of production, and no. 20/67
as a possible production place. Feature no. 53/65, where a fragment of a worn comb and
iron tools were found, could be related to production only in terms of the dwelling of the
comb manufacturer, assuming the functional connection of feature nos. 53/65 and 35/64.
However, feature no. 35/64 could be an independent production place or zone. On the con-
trary, in feature no. 53/65, the production itself probably did not take place. Thus, in all four
identified cases, the production place was located in features whose floor plan is general-
ly associated with the function of a primary dwelling. This finding is in accordance with
the supplementary nature of production activities. Considering the total amount of antler
material found, local production of antler combs cannot be interpreted as a primary sub-
sistence activity, but rather as a supplementary activity undertaken during rest periods of
the agricultural year or life cycle. The findings of antler combs in the near and far vicinity
do not correspond to a more massive production and wider distribution.

Our analysis showed that the interpretation of settlement features with the presence of
antlers at different stages of processing needs to be approached more carefully than pre-
vious interpretations suggest. The waste and production accumulations were clearly dis-
tinguished, using the use-wear analysis and production experiment. As a result, the num-
ber of production places at Zlechov was reduced to three or four, all located in dwellings.
There was no workshop in the sense of a space reserved for full systematic production.
The experience from the experiment allowed us to quantify the yield of antlers, and it showed
that the amount of raw material and waste at Zlechov does not correspond to systematic
specialised production. The experiment and use-wear analysis also showed that common
daily tools, which were available to most members of the community, were predominantly
used for antler processing, including comb production.

T. Zeman’s contribution to the study was created thanks to the financial support of the Faculty of Arts of
Palacky University in Olomouc from the Fund for the Support of Scientific Activities, grant No. FPVC2018/18:
Vybrané aspekty hospodarstvi, dalkovych kontaktii a zaniku germanskych sidlist na Moravé.
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Traseologicka identifikace dilenskych aktivit

Zpracovani parohoviny na sidlisti Zlechov-Padélky
(okr. Uherské Hradisté) v pozdni dobé fimské

Z germanského sidlisté ve Zlechové bylo v ramci exkavace ziskano 391 ks parohoviny v riznych
fazich opracovéni, coZ vedlo k domnénce o ic¢elovém vyrobnim aredlu na vyrobu parohovych arte-
faktt, se zamérenim na parohové sloZené hiebeny. K potvrzeni ¢i vyvraceni této hypotézy jsme vy-
uzili traseologickou analyzu spojenou s experimentalnim ovéfenim vyrobniho procesu. Z pivodniho
poctu nélezového fondu parohovych produktt bylo vybrano 228 ks artefakt z osmi objektd, u kterych
se predpoklddala mozna cilend vyroba. Soubor byl roztiidén na zakladé experimentalné ovérenych
fazi vyroby sloZeného hiebene (surovina, hruby polotovar, polotovar, odpad, findlni vyrobek ¢i jeho
komponenty) a traseologicky analyzovan. Pfi komparaénim experimentu byly vyuZity rizné vyrobni
postupy a testovany ruzné typy néstroji k obsazeni co nejvyssi variability vyrobnich traseologickych
stop pro srovndvaci ucely.

Vysledky prokazaly, Ze opracované jeleni parohy a polotovary hiebent na sidlisti Zlechov vyka-
zuji obvyklé vyrobni postupy pozorované na polotovarech nalezenych i v jinych lokalitdch, kde byla
doloZena vyroba parohovych hiebent. Paroh byl pomoci nékolika zarezi po obvodu a naslednym
odlomenim roz¢lenén na hrubé $paliky, které byly déle s vyuzitim klinku a tupého ndstroje upraveny
do podoby vyseci. Tyto vysece byly poté ofezany a piipadné obrouseny do tvaru hf‘ebenovych des-
ticek. Poté nésledovalo vytvoreni otvori pro nyty, kompletace/nytovéni, a na zavér vytezani zubl
hrebene a piipadna vyzdoba.

Na sidlisti byly zachyceny vSechny Ctyti faze vyroby (5. fazi tvoif artefakty ve fazi pouzivani a vy-
razeni), byly identifikovdny moZné objekty, v nichZ vyrobni fize probihaly, i objekty, které slouZily
k depozici vzniklého odpadu. Vzhledem k celkovému mnoZstvi nalezeného parohového materidlu
a experimentalné zjisténé vytéznosti parohu nelze interpretovat mistni vyrobu parohovych hiebenu
jako doklad systematické femeslné/specializované produkce. Této hypotéze neodpovidaji ani ndlezy
parohovych hiebent v blizkém i vzdalenéjsim okoli. Nelze dolozit Zadnou distribuci, ktera je pred-
pokladem rfemeslné specializované vyroby. Zjisténé hodnoty odpovidaji spise podomacké aktivité,
dopliikové k jinému zptsobu obZivy. Mohla byt provozovéna v klidovych obdobich zemédélského
roku nebo Zivotniho cyklu.
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The consumption of meat within late medieval castles:
a case study of Pusty hrad Castle in Zvolen
(central Slovakia)

Konzumacia masa na hradoch vo vrcholnom stredoveku:
pripadova Studia z Pustého hradu vo Zvolene

Noémi Beljak Pazinova - Katarina Simunkova - Jan Beljak

This contribution presents and interprets the results of the analysis of fauna relics from the Pusty hrad
Castle in Zvolen in Central Slovakia. The analysed series comes from the Upper castle, from the half
of the 13" to the 14" centuries. A total of 6082 bone fragments weighing about 28 kg were processed.
In addition to standard quantification methods (MNI, NISP and weight), the age of the animals and
the relative quality of the meat from the body parts represented were also analysed. At the same time, the
analysis also considered individual buildings, their location and function, and thus the differences in the
representation of species in individual units. Comparisons of results with analogous collections from
the late medieval castles of the Hungarian and Czech Kingdoms were not left out either.

central Slovakia — castle — zooarchaeology — the 13"~14% century AD

Cielom je predstavit a interpretovat vysledky analyzy faundlnych pozostatkov z vrcholnostredovekého
hradu Pusty hrad vo Zvolene na strednom Slovensku. Analyzovany siibor pochddza z vyskumu Horného
hradu Pustého hradu, od polovice 13. aZ do 14. storocia. Celkovo bolo spracovanych 6082 fragmentov
kosti 0 hmomosti ca 28 kg. Popri Standardnych kvantifikacnych metédach (MNI, NISP a hmotnost) bol
sledovany aj vek zvierat a relativna kvalita mésa zo zastipenych casti tiel. Zdaroveri sa v analyze prihlia-
dalo aj na samostatné objekty, ich polohu a funkciu, a tym aj rozdielnost' v zastiipeni druhov u jednotlivych
siiborov. Opomenuté neboli ani porovnania vysledkov s analogickymi siibormi z vrcholnostredovekych
hradov Uhorského i Ceského krdlovstva.

stredné Slovensko — hrad — archeozoolégia — 13.-14. storocie

1. Introduction

The Pusty hrad Castle in Zvolen (fig. 1) is located in central Slovakia. It was one of the
most important royal settlements of the last Arpad dynasty members and a famous royal
hunting ground centre surrounded by forests (Maliniak 2009, 58-137). At the end of
the 12" century, a massive stone castle was built on a hilltop plateau (571 m asl) by the
Hungarian kings. At the time of its peak in the second half of the 13" century, the Upper
Castle covered an area of 3.5 ha (Beljak et al. 2018, 19-28, 50-52). In the first half of the
13" century, the Lower Castle with an area of 0.7 ha was built on top of a lower-situated
promontory (476 m asl; Beljak et al. 2014). In the 14™ century, the massive settlement
gradually lost its fortified function, which did not resume in the 15" century.

In 1992-2008, V. Hanuliak led the first systematic on-site archaeological research.
Early castle restorations are also related to him (Beljak PaZinovd — Beljak 2020). Since
2009, research and restoration is being coordinated under the leadership of J. Beljak.

https://doi.org/10.35686/AR.2022.4
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Long-term goals are to regularly present the results of seasonal archaeological research
(latest e.g. Beljak PaZinovd et al. 2021; Cierny et al. 2020).

The goal of this paper is to present the osteological animal remains found in selected
building interiors at the Upper Pusty hrad Castle in Zvolen (thereinafter Upper Castle).
A complex analysis of this varied source offers an insight into the meat consumption habits
of the castle dwellers, its preparation, and the settlement’s varied natural vicinity. At the
same time, the paper builds upon another faunal analysis found in the Lower Pusty hrad
Castle (thereinafter Lower Castle) residential tower (Simunkovd et al. 2021). The medieval
culture layers found there can be dated into the 13", up to the beginning of the 14" century
(Beljak et al. 2014).

The number of published analyses of osteological material found at Slovak castles is
fairly humble. These papers focus mainly on the diversity of species at individual loca-
tions and sometimes on meat production. The studies, however, vary in their quantifying
method approach. Another long-term problem is the varied origin period of the material
itself, which comes from a broad time range, ranging from the medieval up to the early
modern period. When the vast territory of the Hungarian and Czech Kingdoms is taken
into account, these comparable analyses are available from altogether twenty-three sites
(fig. 2; tab. 3).

2. Pusty hrad Castle in Zvolen — Upper Castle

The castle served as the administrative centre of the vast Zvolen County. According to
historical documents, the original residential tower (tower I) may have been built in the
12" century (Beljak et al. 2014, 36). Still, in the 13" century, more structures and tower
additions were built (fig. 3). The tower | underwent serious reconstruction, in which it
gained massive coating (the lower walls became thicker than 5 m). The massive coating
suggests that the oldest residential tower was extended horizontally and likely vertically
too. The curtain wall was finished in the first decades of the 13" century, it had rounded
lines, no corners and formed the perimeter of a 3.5 ha area. The area itself varied in height
and was predominantly sloping in character.

Another independent residential tower (tower Il) expanded the castle’s residential
capacities in the middle of the 13" century. It was built in the centre of the fortified area.
The tower was rectangular, 11.2 x 11 m, the original entrance was on the south-western
side of the ground floor. At the turn of the 13" and 14" centuries, due to safety reasons,
the entrance was moved into the upper floor, the original entrance was walled up, which
“conserved” the original oldest castle inventory (fig. 4: A). In the second half of the 13" cen-
tury, a rectangular flanking tower was built on the eastern side of the Upper Castle curtain
wall, which guarded the connection ridge. Markings of alure beams are still visible there
(fig. 4: B). The flanking tower has an irregular ground plan (11 x 7 m), the foundations
are 1.9-2.6 m thick.

In the final decades of the 13" century, in the lowest-lying northern parts of the Upper
Castle, a new rectangular area (the so-called Don¢ Castle) was defined. Its dimensions were
ca. 50 x 50 m. A cross curtain wall, entrance gate, and a relatively shallow ditch separat-
ed it from the rest of the castle. The palace was the centre of this castle, its outer dimen-
sions being 11.8 x 23.5 m and its interior area was 160 m? (20 x 8 m). It was built in the
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Fig. 1. Pusty hrad Castle in Zvolen, Slovakia. Aerial view from the north of the castle hill. At the top right is
the Upper Castle, at the bottom left is the Lower Castle. Photo by |. Beljak, 2014.

north-eastern corner of the area. Its basement may have been used for storage (fig. 4: C).
Other residential buildings were made in the vicinity and the terrace courtyard received
smaller agricultural buildings. One of them was an auxiliary pre-palace building (so-called
“Stable”, as introduced by V. Hanuliak: however, it is unlikely that during the peak resi-
dential period a stable would be placed in the near vicinity of the palace) attached to the
eastern curtain wall of the Don¢ Castle and the southern wall of the palace. Its interior
dimensions were 17 x 7 m (fig. 4: D). The Upper Castle ceased its function as the castle
stopped being a royal residence in the second half of the 14" century.

The osteological material which is also the object of this paper was found at four castle
buildings (fig. 4; residential tower |1, flanking tower in the eastern perimeter wall, pre-palace
building “the Stable”, the palace). The interiors were being researched by V. Hanuliak in
1993-2002 (Hanuliak 1995; 1996; 1999; 2001; 2006; Hanuliak — Simkovic 1997a; 1997b).
They were selected for analysis because of enclosed artefact assemblages from the late
medieval period being present there.

3. Osteological material and processing methods

The faunal remains used in osteological analysis came from the interiors of four selected
buildings located within the Upper Castle of the Pusty hrad Castle in Zvolen (fig. 4).
The osteological material can be dated into the middle of the 13" century and up to the
14™ century. The hand gathering methods used were dry-screening, dry-sieving, the sedi-
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Fig. 2. The geographical distribution of sites mentioned in the study: 1 Zvolen — Pusty hrad Castle, Upper
Castle, 2 Zvolen — Pusty hrad Castle, Lower Castle, 3 Petu3a Castle, 4 Dobré Niva Castle — outer bailey,
5 MarkuSovce — manor-house, 6 Appony Castle, 7 Lietava Castle, 8 Praque Castle — western outer bailey,
northern promontory, 9 Rokstejn Castle, 10 Cheb Castle, 11 Tetin Castle, 12 Krasov Castle, 13 Osvracin
Castle, 14 Veseli nad Moravou Castle, 15 Lelekovice Castle, 16 Skéla Castle, 17 Zlenice Castle, 18 Varalja-
Varfé, 19 Koszeg Castle, 20 Visegrad Castle — Salamon Tower, 21 Visegrad Castle — Royal Palace, 22 Buda —
Royal Palace, 23 Ocsény-Oltovény.

ment was not water-sieved. In total, 6,082 bone fragments were analysed, totalling ca. 28 kg
in weight. Out of that number, 226 bone fragments, weighing 680.96 g in total were uni-
dentified (unidentifiable, small, medium, large mammal). To better describe the uniden-
tified bone fragmentation, here are the average fragment values: small mammal 1.01 g,
mid-sized (medium) mammal 3.65 g, large mammal 9.35 g, unidentifiable bones 1.16 g.

Basic anatomical and taxonomic analysis were based on available publications in vete-
rinary science, anatomy, and zooarchaeology (Adams — Crabtree 2008; Bocheriski — Tomek
2009a; 2009b; France 2009; Kolda 1951; Popesko 2007; Schmid 7972) and using the
researchers’ own comparative sample collection. Fragments, in which the exact species
could not have been determined, were assigned into auxiliary categories commonly used
in zooarchaeological publications based on their size, weight, and fragment structure: large
mammal (the size of a horse, domestic cattle, deer), mid-sized mammal (the size of a caprine,
pig, roe deer, large dog, etc.), and small mammal (the size of rodents). The small rumi-
nants group Ovis/Capra (caprines) includes both species of the Caprinae subfamily — the
domestic sheep and the domestic goat. Whenever the differentiation markings were avail-
able, these related species were differentiated using the papers of J. Boessneck (1969),
B. J. Adams and P. J. Crabtree (2008), P. Halstead and P. Collins (1995), P. Halstead et al.
(2002) and S. Payne (1973). According to animal part determination, the quality of the
meat was defined as well. The highest quality meat was included in the quality category
of meat A, which includes the muscles of the thigh, back, shoulders and neck; meat qual-
ity B contains the muscles of the chest, forearms and knees and quality C represents the
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Fig. 3. Pusty hrad Castle in Zvolen. Ground plan of the
Upper Castle with construction phases. | — second half
of the 12" century; Il —first half of the 13" century; 111 —
mid-13* century; IV — second half of the 13* century;
V —turn of the 13" and 14" century; VI —first half of the
14" century. Captions: 1 — gatehouse; 2 —annexe to the
fortified wall (so-called guard-room); 3 — residential
tower |; 4 — ditch; 5 — stone pit; 6 — original medieval
road; 7 — curtain wall; 8 — sally port; 9 — ditch of resi-
dential tower Il; 10 — residential tower II; 11 — ditch of
the flanking tower; 12 —flanking tower in the eastern
perimeter (curtain) wall; 13 — cross curtain wall; 14 —
terrace with workshops; 15 — ditch of the co-called Don¢
castle; 16 — entrance gate of the so-called Don¢ castle;
17 — courtyard; 18 — pre-palace building; 19 — palace;
20 — an annexe of the palace with a filter vessel; 21 —
cistern; 22 — northern palace; 23 — farm building. Se-
lected buildings with zooarchaeological finds are sepa-
rately marked.
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Fig. 4. Pusty hrad Castle — Upper Castle in Zvolen. Interiors of selected buildings with faunal remains.
A: Residential Tower Il, B: Flanking Tower in the eastern perimeter (curtain) wall, C: Palace, D: Pre-palace
building. Photo by V. Hanuliak.

distal parts of the limbs (autopod bones as phalanges or metapodia) and the skull, which
contains the least muscles (Pdral et al. 1995; Pdral — Pyszko 2011). In this work we will not
deal with the weight determination of meat quality, because we are aware of the problems
of this method and at the same time for comparison of castles from other research these
data are not published.

The osteometric data of bones and fragments was measured according to von den Driesch
(1976). The individual withers heights were then determined based on said data (e.g. Vitt
1952; Fock 1966, ref. von den Driesch — Boessneck 1974; Teichert 1969; Harcourt 1974).
The approximate age of each animal was determined using both methods: the epiphyseal
fusion method (Reirz — Wing 2008; Zoetis et al. 2003), and the tooth eruption and wear
method (Grant 1982; Hillson 2005; Payne 1973; 1987).

Basic observed signs included cultural taphonomic and pathological bone lesions (e.g.
sawing, chopping, bone deformation, etc.), bone tissue preservationaccordingto A. K. Behres-
meyer (1978) and signs of heat affection (Shipman et al. 1984; Thurzo — Berius 2005).

Basic quantifying methods — NISP, MNI, and bone weight — were used in evaluating
the material. These methods were based on standard methods (Klein — Cruz-Uribe 1984;
Kysely 2004b; Reitz — Wing 2008).

In the case of NISP (number of identified bone specimens), every bone or bone frag-
ment was considered a single unit/specimen, despite some fragments likely forming a single
bone (i.e. an epiphysis without fusion, with certainty belonging to a specific diaphysis,
still marked as a separate unit). An upper or a lower jawbone was considered a single unit,
together with its teeth.
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Tab. 1. Pusty hrad Castle — Upper Castle in Zvolen, Slovakia. Characteristic of zooarchaeological material
according to quantification methods

MNI (minimum number of individuals) values were based on the total number of a sin-
gle anatomical element, taking into consideration the side, fragmentation and age deter-
mination of individual species. Fragments belonging together were considered a single
individual.

4. Results

4.1. Animal species

Within the Upper Castle the following animal species were identified: domestic cattle,
domestic pig, domestic sheep, domestic goat, domestic dog, cat?, horse, small ruminants
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Fig. 5. Pusty hrad Castle — Upper Castle in Zvolen. The proportions between ageable remains among meat
purpose of individual animal species.

group of sheep/goat (caprines), poultry: hen, domestic goose?, domestic duck?, peafowl?.
Other species include: roe deer, red deer, wild boar, red squirrel?, brown bear. Bird bones
were identified as well: pigeon, common quail, grey partridge, western capercaillie, game-
fowl/galliforms, and other unidentified bird species. The osteologic material included
unidentified snails, molluscs, and frogs. Some bone fragments were identified as rodents,
specifically voles and common rats. Numerous fish scales were found as well, but these
were not closely examined. Some may have belonged to fish the size of carps or catfish
(tab. 1).

4.2. Osteometry

If the state of the bone allowed it, measurements were taken and withers heights were
determined. The approximate domestic cattle withers height, based on two radial bones
(radius) was 123-127 cm. Several domestic sheep withers heights were determined, based
on heel bones (calcaneus), metacarpal bones (metacarpus), metatarsal bones (metatarsus),
a thigh bone (femur), radial bones (radius), and ulnae (ulna). The approximate height was
53-73 cm, but if only the withers heights based on thigh bones, radial bones, and ulnae are
taken into account, the approximate height was 53-58 cm. Domestic pig withers heights
were also determinable. They were based on the total lengths of heel bones, metacarpal
bones, metatarsal bones, a radial bone and an ulna. The approximate withers heights ranged
between 68 cm and 100 cm. However, if we again take into consideration the longer bones
only (radial bone and ulna), the withers height remains stable between 68 and 69 cm.

4.3. Animal age

In general, most of the animals were slaughtered in their adult and subadult age. Curi-
ously, neonate and juvenile domestic pigs and caprines were also found within the castle.
This can suggest the consumption of very young pigs and lambs/kids. Mainly adult chickens
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Fig. 6. Pusty hrad Castle — Upper Castle in Zvolen. Marks indicative of defleshing or food preparation and
deformities on the bones of individual species.

were found within the case, but scarce instances of chicks were present as well. Domestic
cattle was present both as young calves and as adult specimens (fig. 5).

5. Pathologies and taphonomic modifications

Signs of various intentional damage were found during the analysis, such as chopping,
cutting, sawing, as well as bone pathologies and deformations (fig. 6).

Pathologies mainly include deformations and pathological signs. These were present
on 16 bone fragments belonging to two animal species, namely domestic cattle and chicken.
In the case of the chicken, it was specifically a healed tarsometatarsus fracture. Other de-
formed bones belonged to cattle and one fragment could not have been identified in detail.
The cattle deformations were specifically deformed bony projections at the thoracic and
cervical vertebrae and deformation and bony projections (osteophytes) on the proximal
and distal phalange, as well as on the knee bone.

To the taphonomic modifications belong intentional modifications such as chopping,
cutting, etc., but also gnawing by predators or rodents. Chopping, cutting, sawing, or grind-
ing marks were present on 412 bone fragments (0.67 %). However, 76 of those fragments
were red deer and roe deer antlers. They were manufacturing products, not kitchen waste.
Nine other bone fragments had manufacturing signs. These were defined either as manu-
facturing goods or items: crossbow parts, a crosshow nut made of cattle bones (basis meta-
tarsalis), a piece of a whistle (probably) made of unidentified mammal bone, two pieces
of manufacturing goods to make arrowheads made of an unidentified large mammal bone.

Hence, only 327 bone fragments can be considered kitchen waste. Domestic cattle bones
had the most cutting, chopping, and sawing marks, 114 bone fragments in total. These
modifications were present on long bones and vertebrae, but some were found on a lower
jawbone, sternum bone, pelvis, proximal phalanges, shorter bones (ankle bone, heel bone),
and on shoulder blades. Caprines were the second most numerous group with the most
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Fig. 7. Pusty hrad Castle — Upper Castle in Zvolen. Representation of individual species within the selected
buildings.

cooking and butchering modifications. In this case, the spine was often severed, hence
chopping markings are mainly on thoracic and lumbar vertebrae, but they are present on
ribs as well. Domestic pig bone fragments also had butchering and cooking modifications,
namely on thoracic and lumbar vertebrae, shoulder blades, long bones, metatarsal bones
(metatarsus), skull parts (upper jawbone, parietal bone, occipital bone).

Other analysed markings included singes or burns found on 61 bone fragments. Mainly
long bones, ribs and vertebrae were singed or burned. Curiously, 6 red deer antler fragments
were singed. The bone tissue changed its colour ranging from brownish-black to greyish
white. Two fish vertebrae were found as well, singed black.

Bite marks were also present on some bone fragments. These were left by carnivores
(likely dogs) and rodents. Carnivores were interested mainly in long bone epiphyses, ori-
ginating from cattle, sheep, caprines, domestic pigs, chickens, bears, and red deer. Rodent
bite marks were also left on long bones, but also on phalanges and a single deer antler.

6. Spatial analysis of bone fragments found within the castle

Since the material originated in four various castle buildings (fig. 4) with various functions,
a spatial evaluation of animal remains was conducted as well, focusing on species, age
profiles and meat quality (tab. 2; fig. 7). The highest number of species (23) was identified
within the flanking tower by the eastern curtain wall. The lowest number of species (7)
was found within the auxiliary pre-palace building. However, we reiterate here that this
is closely related to the number of fragments (NISPs) found in individual buildings. From
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Tab. 2. Pusty hrad Castle — Upper Castle in Zvolen, Slovakia. Occurrence of individual species within the
selected buildings.

the Flanking tower with the most numerous species identified, the most bone fragments
were also found. So it is not surprising that it is in this building that most species have
been identified. The palace, other than a few domestic agricultural animal bone fragments,
contained species never found in any other castle building: common quail, grey partridge,
rat, and two bones which most likely belonged to a peafowl (note: determined only accord-
ing to a bird anatomy handbook). Surprisingly, several bone fragments belonging to the
red squirrel were found within this building. Red squirrel bones were found in the flank-
ing tower as well but in much lower numbers. The residential tower Il contained only the
domestic mouse, murids, frogs, and snails. Tower Il had a higher concentration of fish
scales, rodent remains, and unidentified bird remains too. The main agricultural animals
(cattle, caprines, pigs) left only a handful of fragments.

It is vital to mention the red deer, remains of which were identified in every single
researched building. From the total fragment number of 101, 80 were antler fragments.
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Fig. 8. Pusty hrad Castle
— Upper Castle in Zvolen.
Comparison of quality of
meat for cattle within the
selected buildings.

Fig. 9. Pusty hrad Castle
— Upper Castle in Zvolen.
The proportions between
ageable cattle remains in
the selected buildings.

Most of these antlers, either as manufacturing goods or as manufacturing waste, were pre-
sent within the flanking tower (53 pieces).

Unidentified bird remains are interesting as well, most of them represented by eggshell
fragments (flanking tower — 93 pieces, residential tower Il — 96 pieces).

7. Meat quality within the buildings of the castle

Several critical moments came up when comparing the eating quality based on zooarchaeo-
logical material found within the individual castle buildings. The first problem was that
not every building yielded sufficient numbers of bones for age determination of even the
main livestock species. Another problem, as mentioned above, occurred when comparing
material files that did not contain the same or even a similar number of bone fragments of
a given species. Despite these difficulties, an attempt was made to evaluate eating quality
within the individual castle buildings based on age profiles and meat quality representation
for each agricultural species individually.
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Fig. 10. Pusty hrad Castle
— Upper Castle in Zvolen.
Comparison of quality of
meat for caprine within
the selected buildings.

Fig. 11. Pusty hrad Castle
— Upper Castle in Zvolen.
The proportions between
ageable caprine remains
in the selected buildings.

Several curiosities came up when comparing the domestic cattle category according to
anatomical elements (fig. 8). Meat quality A was scarce within the palace and the residen-
tial tower Il. C quality meat was prevalent there, meaning the anatomical elements found
bore minimal or no amount of meat. These were mainly phalanges, rarely teeth, and both
jawbone variants. The auxiliary pre-palace building had a lot of B quality meat, C quality
being scarce. Still talking about domestic cattle, the flanking tower had the most A quality
meat pieces, the B and C quality categories had a roughly even distribution. It is crucial to
mention that these outcomes may be affected by field collection methods and the number
of fragments found and used for the analysis pertaining to these methods.

The domestic cattle age profiles within the individual buildings are again affected by
the state of bone fragments found. The species’ age categories could have only been de-
termined within the flanking tower and the palace (fig. 9). The results: the flanking tower
yielded the remains of juvenile and older individuals too, on the other hand, a single sub-
adult specimen was determined within the palace, meaning higher meat quality.

In the case of the domestic sheep and the domestic goat category, the flanking tower
and the palace contained the highest number of A quality meat pieces (fig. 10). On the
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Fig. 12. Pusty hrad Castle
— Upper Castle in Zvolen.
Comparison of quality of
meat for pig within the
selected buildings.

Fig. 13. Pusty hrad Castle
— Upper Castle in Zvolen.
The proportions between
ageable pig remains in
the selected buildings.

other hand, there were no A quality meat pieces of this small ruminant group within the
residential tower 11. It only contained B and C quality meat elements. The pre-palace build-
ing again featured a higher number of B quality pieces. The flanking tower featured every
age category, including neonate and senile animals (fig. 11). The pre-palace building con-
tained adult animals only, the palace featured the bones of juvenile, subadult, and older
specimens.

The auxiliary pre-palace building again featured the highest number of domestic pig
A quality meat pieces (fig. 12). This category was less prevalent in the flanking tower and
the palace. The residential tower Il featured a high B quality meat concentration; howev-
er, the data may be skewed due to only three bone fragments found within the interior.
C quality meat was most prevalent within the flanking tower. The age profile is interesting
as well (fig. 13). The flanking tower featured every domestic pig age category, ranging
from neonate to older specimens. The palace contained neonate piglets, subadult and adult
pigs, the pre-palace building featured subadult, adult, and older specimens.
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8. Evaluation

According to the aforementioned data, the residential tower Il featured only a small num-
ber of main domestic animal remains. Commensal animal remains such as mice were the
most prevalent, as well as a lot of fish scales, frogs, clams, unidentified bird eggshells.
The palace was the exclusive location of the common quail, grey partridge, and what was
likely a peafowl. Considering the residential function of both buildings, only a small num-
ber of bone fragments was found within.

The auxiliary pre-palace building, however, sparks interest. From the point of meat
quality of the main agricultural species, the A and B categories were prevalent, which may
suggest that the building had an agricultural function, perhaps that of a kitchen, meat pro-
cessing, or a meat storehouse. Its close connection to the palace may make this theory more
credible.

When considering the age at slaughter, the palace featured mainly young animal re-
mains (domestic pig and domestic cattle), the pre-palace building featured both young and
older specimens, the flanking tower had mainly juvenile and adult specimens, with some
neonate individuals (caprines and pigs).

To what extent the quality of meat in the Upper Castle is characteristic and representa-
tive we can determine on the basis of a comparison with other seats. However, only three
sites with different social contexts passed the required prerequisites: the royal Lower Castle
in Zvolen (Beljak et al. 2014; Simunkovd — Beljak PaZinovd — Beljak 2021, 178, fig. 7),
the Petusa Castle (Beljak PaZinovd 2017; Beljak PaZinovd — Ragac 2018; Simunkovd —
Beljak PaZinovd 2018, 374, graf 3) — residence of the toll station garrison located within
the Zvolen woodland hunting ground at a visual distance of 2 km from the Upper Pusty
hrad Castle, and the Banska Stiavnica — Glanzenberg, a fortified rich mining town and
castle (Bielichovd — Labuda 2017, 37-39, fig. 4; Labuda 2016) less than 20 km southwest
of the Upper Pusty hrad Castle as the crow flies. All three locations feature similar domes-
tic cattle meat rates (fig. 14) and have similar meat quality dispositions for this species
(Pdral — Pyszko 2011, tab. 1). In the case of the domestic pig, more significant differences
are apparent (fig. 15). C quality meat (slaughterhouse waste) was prevalent at the Upper
Pusty hrad Castle and Petusa Castle. On the other hand, C quality was less prevalent at
the Lower Pusty hrad Castle and in Banské Stiavnica — Glanzenberg. This would suggest
that the socially higher castles (the royal Pusty hrad Castle and a rich mining town and
castle) also enjoyed higher quality meat. Another possible explanation for the prevalence
of C quality meat at the Upper Castle is that most of it originated in younger specimens.
They did not require being cut up into smaller portions, hence body parts with no meat
were found as well. When comparing the meat quality of caprines (fig. 16), both the Upper
and the Lower Castle shine into the foreground, as the A quality meat was significantly
prevalent at both locations. It was followed by B quality meat. C quality meat rate is more
than halved. Caprines were slightly more often consumed at Petusa Castle, according to
better-quality animal parts being present (a higher rate of B and C quality meat, a slightly
lower rate of A quality meat). Banska Stiavnica — Glanzenberg follows a different trend.
B quality meat is significantly dominant, C quality meat rate is less than a half. The data
suggest that the royal Pusty hrad Castle received the highest quality caprine meat. It would
also appear as a location of direct consumption. The fortified mining town and castle Glan-
zenberg was also a purely consumption location, this being backed up by the particularly
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Fig. 14. Comparison of quality of meat for cattle from comparable sites.

Fig. 15. Comparison of quality of meat for pig from comparable sites.

Fig. 16. Comparison of quality of meat for caprine from comparable sites.

low rate of caprine animal waste. In the case of PetuSa Castle, caprine meat was demon-
strably prevalent and beef was fairly rare, including predominant slaughterhouse waste.
This could have pertained to the castle garrison and its guard function.

9. Discussion

To be able to compare the analysed material found at the Upper Castle in Zvolen, other
osteological analyses from Slovakia, the Czech Republic, and Hungary were selected
(tab. 3; fig. 2). The goal was to explain the consumer behaviour of the castle inhabitants,
as well as their eating preferences in light of the animals consumed.
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When considering the rate of the main agricultural animals, the remains of cattle are
prevalent in Slovak medieval castles, representing 28-44 %. The Upper Castle is a clear
exception. Here, domestic cattle represents only 5 % of all animal remains, placing itself
third on the ladder. Lietava Castle is different as well, with domestic cattle placed second,
representing 10 % of all animals found. In the case of Petusa Castle, domestic cattle pla-
ced third, representing 15.3 % of all domestic species found. Another common feature of
Slovak castles is that caprines usually represent the second most numerous animal group.
The rate usually is between 22 % and 30 %. The Upper Castle is again an exception. Here,
the group represented only 6.9 % of all animals found. When it comes to the domestic pig,
the Slovak castle average is 15-27 %. Again, the exception is true in this case as well, the
domestic pig represented only 10 % of all animals found within the Upper Castle. It would
therefore seem that the Upper Castle inhabitants preferred pork as their meat of choice.
Only the Lietava Castle represents a similarly low rate of domestic pig bone remains.

In the case of the chicken, important differences are presented (tab. 3). The Upper
Castle in Zvolen, Oponice Castle, Dobréa Niva Castle outer bailey, and the noble estate in
Markusovce, all featured a low rate of chicken remains found, namely under 3 %, in some
cases under 2 %. The situation is somewhat better at the Petusa Castle (4.5 %) and the
Lower Castle in Zvolen (9 %). Higher values have been measured at Lietava Castle. Here,
the chicken represented 17 % of all analysed remains. This high rate may be explained
with chicken being the meat of choice for the Thurz6 family (Lengyelovd 2012, 129-131) —
Lietava Castle owners.

When it comes to game as meat eaten within the analysed Slovak castles, as well as the
noble estate, the rate averages between 2.9 % up to 7.8 %. The castles located within the
Zvolen woodland hunting ground are a clear exception: Petusa Castle (18.7 %, 2.5 % being
wild birds), Lower Castle (13.2 %, 6.2 % being wild birds), Upper Castle (up to 72 %, 3.9 %
being wild birds, 65.4 % fish remains). This large rate of wild animals likely pertains to
the usage of these castles. The castles are located within royal hunting woodlands, famous
in the medieval period (Maliniak 2009, 180-182). At the same time, Petusa Castle likely
served as the residence of the toll station garrison (Beljak Pazinovd — Ragad 2018). But
as mentioned above, the Upper Castle is characterized by a large number of fish remains.
Apart from them and from wild birds, the Upper Castle is in the lower limit of game hunting
(2.7 %). This enormous number of fish remains could be because fish was an important
source of protein during fasting periods when meat and dairy products were not allowed.
In addition to complete church fasts, there were also so-called fasts restrained (ieiunium
semiplenum, abstinentia), and therefore slightly softer, when eggs and dairy products were
allowed to be eaten. These more restrained fasts took place every Wednesday, Friday, and
later Saturdays joined them and were observed by the rulers (Hlavdckova 2015, 448).
However, explaining this number of fish in the Upper Castle would want further study
from a historical point of view.

When looking at the material found at Czech castles (tab. 3; fig. 2), it is evident that
domestic cattle was usually very prevalent (rate between 22 % and 71.8 %). The exceptions
were: Tetin Castle (domestic cattle in the third place), Veseli nad Moravou Water Castle
(cattle in the second place), Prague Castle — western outer bailey, north promontory (cattle
in the second place). The domestic pig was dominant in the two latter castles. Domestic
cattle represented only 3 % of all animals found at the Osvracin Castle, for example. The
second most numerous species was the domestic pig. Its rate averaged between 18 % and
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32 %. Osvracin Castle was again an exception, only a single bone of this species was found
there. Caprines (sheep/goats) placed third, their rate ranging from 6.8 % (Zlenice Castle)
to 10 % (Cheb Castle). Once more, Osvracin Castle was an exception, featuring no re-
mains of this animal group. Within the Skala Castle, caprines represented only 3.3 % of all
animals remains. Overall, Osvracin Castle was specific with its massive prevalence of wild
game — 72 %. It is important to note that the total number of analysed animals remains
was low and all wild game remains were identified as bird remains.

The individual castles feature various rates of the wild game present. Usually, the rate
averaged between 8 % (Veseli nad Moravou Castle) and 14.5 % (Cheb Castle). However,
at Skala Castle, for example, the number of the wild game remains was low (3.6 %), a si-
milar rate was present at Prague Castle — western outer bailey, north promontory (3.7 %).
Zlenice Castle featured no wild game remains. On the other hand, a high rate of wild game
was found at Rokstejn Castle (22 %) and Osvracin Castle (72 %, all wild birds).

The prevalence of chicken in Czech castles is interesting as well. The most common
rate of chicken among other meat types was 7 %. Tetin Castle and KraSov Castle are excep-
tions, their rate of chicken remains found reached 27.4 % — meaning second place among
all analysed species.

When it comes to Hungarian castles (tab. 3; fig. 2) domestic cattle was the dominant
main domestic species (24 %-53.5 %). In general, the domestic pig was placed second
(20 %-34.9 %) and caprines were placed third (11.9 %-22.2 %). The chicken rate was
anywhere between 2 % and 8 %. The Ocsény-Oltovany Castle was an exception, with the
chicken representing only a minimal part of all animals remains found (0.3 %). In contrast,
the Royal Palace in Visegrad featured chicken remains as its most common animal remains
found, namely 27.2 %. The rate of game remains found at individual locations varied.
Generally, it did not reach higher than 14 %.

When comparing the overall domestic animal species situation within Hungarian and
Czech castles of the late medieval period, it is apparent that according to the percentage
contribution to the number of identifiable bones, cattle seems to have been the most im-
portant domestic animal in terms of fragment numbers, providing not only beef but also
dairy products and draught power as well as bone and leather used in craft industries.
Forms of secondary exploitation and industrial hide processing, however, were unlikely to
have taken place at a large scale in the castles themselves. Pork seems to have dominated
in terms of fragment numbers at settlements where less beef was consumed. The castles
Tetin, Veseli nad Moravou, Prague Castle — western outer bailey, north promontory, Va-
ralja-Varf6, Ocsény-Oltovany and Upper Castle in Zvolen are examples to this exception.
Here, domestic pig bones dominate, being followed by cattle or caprines. However, it can
also be misleading, as the data has shown from the Ocsény-Oltovany Castle and Upper
Castle in Zvolen. In these castles, an attempt was made to analyse the bone weights as
well. They suggest that over half of the meat consumed in the castles must have been beef.
This means that while pig remains are dominant in the assemblages in terms of absolute
fragment numbers, when bone weights are taken into consideration, it is evident that ap-
proximately twice as much beef was consumed at the sites as pork. Meat from caprines
was far less significant, as shown by their small summarized weights.

Horse bones occur scarcely in the castle assemblages, clearly indicating that this species
did not contribute to the meat supply of the castles. At late medieval sites, horse carcasses
were processed for manufacturing purposes only: fine cut marks on the bones of the feet
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often testify to the use of the hide. Horse metapodia were frequently carved due to their
strength and straight shape (Bartosiewicz 2016, 159). In the absence of such activities,
however, there was no reason to bring horse body parts into the castle area.

Dog and cat meat was not consumed either and, therefore, remains of these animals had
a smaller chance of ending up in the archaeological material mainly consisting of kitchen
refuse. Dog carcasses are thus likely to be discovered intact and in anatomical order. The
very few dog and cat bones f.e. at the Upper Castle in Zvolen, however, were disarticulated
and probably represent secondary deposition. By the late medieval period, luxury dogs
became important symbols of social status across Europe (Bartosiewicz 2011), and there-
fore they must have been present at settlements, especially where hunting was pursued.
As was undoubtedly the case at the Pusty hrad Castle in Zvolen (Maliniak 2015). This
hypothesis is supported by some bones in the kitchen refuse gnawed on by dogs which
must have scavenged for food remains within the castle area.

Game animals usually represent a fifth or a sixth of the analysed assemblage. However,
the data is often skewed by antlers, which are common within all settlements and could
have been collected freely. Not all pieces of game found must have also been consumed.
Fish remains also help inflate the numbers, which is especially evident in the case of the
Upper Castle. It is important to mention that oftentimes, the remains of furbearers were
a common find at various castles, which could mean that these species were not hunted
exclusively for meat, but mainly for their fur.

In conclusion, it should be pointed out that when comparing, we did not take into ac-
count the different social backgrounds of the dwellers at the selected castles. Nevertheless,
the outcomes presented suggest meat being consumed in a hierarchical society. The differ-
ences are evident both in the quantity and the quality of the meat consumed. Higher social
status is indicative of a better quality basic diet. It is also proven that a higher diversity of
zooarchaeological species (especially game) is considered to be a sign of a higher social
environment (Ashby 2002).

10. Conclusion

After processing the osteological animal material found in four selected building interiors
in the Upper Castle of the Pusty hrad Castle in Zvolen (Slovakia), rich biodiversity of spe-
cies has been identified. In total, 6,085 bone fragments were analysed, totalling ca. 28 kg
in weight. The rate of identified domestic animals was 24 %. Disregarding the fact that
65 % of all animal fragments were fish bones and scales, the rate of bone fragments from
domestic species was 69 %. The analysis pointed out the importance of pork in medieval
castle cuisine. Small ruminants (sheep and goats/caprines) played a slightly smaller role.
Placed third in the number of fragments found were the remains of domestic cattle. Domes-
tic fowl species were present as well, especially the chicken. The rate of wild game remains
found, large game especially was not negligible either.

According to the spatial analysis, which evaluated the age profiles, animal presence,
and meat quality within the selected castle buildings (palace, auxiliary pre-palace building,
flanking tower, residential tower I1), the pre-palace building may have served as a kitchen
or a storehouse. A and B quality meat was highly prevalent. Other residential areas, the
palace and residential tower Il, presented only a few bone fragments. This phenomenon
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is understandable, considering waste must have been regularly and actively removed from
these interiors. The palace featured rare animal species as well, namely common quail,
and peafowl. This may suggest their particular popularity within the aristocracy.

The residential tower Il interior was interesting as well, featuring a massive amount of
fish remains. The flanking tower featured evidence of manufacturing — a fairly high rate
of red deer antler waste and manufacturing goods. When it comes to the meat quality in
the given building, A quality caprine meat was prevalent. All age categories were being
consumed within this building — juveniles, older specimens, but mainly adults.

The analysis outcomes, age structure especially, suggest that slaughterhouse animals
were not commonly kept within the castle. The residents surely largely relied on produce
from a subject village (or villages), which was either bought or received as tax. However,
the neonate piglets, lambs, and juvenile specimens found within the Pusty hrad Castle may
suggest a level of agricultural independence and animal husbandry directly on site. In the
case of adult cattle, the production of milk and draught function come into mind as well.
Various reasons may have led to animals being kept within the castle and their remains
being found within various castle buildings (milk production, wool production, source of
drawing power). Faunal material was also highly fragmented, which may suggest a unified
way of animal product processing (meat, fat, hide, bone, antler) directly on site.

When it comes to taphonomic characteristics, the Upper Castle in Zvolen presented
traces of portioning and processing. These intentional modifications suggest that the bone
assemblage originated in Kitchens. Singing was fairly rare (1 %). It was usually present
on domestic pig, caprine, domestic cattle, and red deer bones. Gnawing marks (0.6 %)
were present as well, usually left by carnivores, sometimes rodents.

As per common knowledge, the Pusty hrad Castle in Zvolen was a famous royal hunting
ground centre. Therefore, the indication of a woodland environment due to the presence
of game (red deer, roe deer, bear, wild boar, red squirrel, capercaillie) is not surprising.
Animals of this size need a good cover, and therefore they are indicative of forested areas
in the relative proximity of the site. Water environment was identified as well (fish, duck,
goose), secured by the near vicinity of the Hron River. Meadows and pastures were identi-
fied due to the presence of the partridge or the common quail, as well.

This work was supported by the Slovak Research and Development Agency under the contract No. APVV-
17-0063.
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DISKUSE

Trampoty s chronologii nalevkovitych pohart

Troubles with the Funnel Beaker chronology

FrantiSek Trampota - Petr Kvétina

V diskusnim prispévku polemizujeme s nové navrZenou chronologii kultury s ndalevkovitymi pohdry na
zdkladé modelace radiokarbonovych dat z predevsim pohrebnich lokalit, kterou predstavili M. Smid et al.
(2021). V kritice se zabyvame jednak teoretickym pristupem ke studiu pravékych spolecnosti, zpiisobem
vybéru radiokarbonovych dat, metodou modelace radiokarbonovych dat a absenci diskuse v situaci, kterd
Jji snadno umoZituje. Na zdvér predstavujeme vlastni pojeti chronologie keramickych skupin spojenych
s ndlevkovitymi pohdry, ve kterém definujeme dva chronologické stupné — baalbersky a bolerdzsky, zatimco
,predbaalbersky* stuperi ma vice spolecensky neZ chronologicky rozmér.

stary eneolit — kultura s nalevkovitymi pohdary — relativni chronologie — absolutni chronologie — radiokar-
bonové datovani

The article offers a discussion of the new Funnel Beaker chronology proposed by M. Smid et al. (2021)
based on the modelling of radiocarbon dates coming mainly from burial sites. The review deals with both
the theoretical approach to the study of prehistoric societies, the method of selecting radiocarbon data, the
method of modelling radiocarbon data and the absence of discussion in a situation that easily fosters it.
The conclusion presents the actual concept of the chronology of pottery groups connected with the Funnel
Beakers, with two chronological stages being defined — the Baalberge and Bolerdz, whereas the ‘pre-Baal-
berge’ stage has more of a social than chronological dimension.

Early Eneolithic — Funnel Beaker culture — relative chronology — absolute chronology — radiocarbon
dating

Budovani chronologickych systéml zemédélského pravéku a protohistorie je tradi¢nim
namétem stfedoevropské archeologie. Poslednich dvacet let nebylo sice v tomto sméru
nijak turbulentnim obdobim, ovSem s prisunem vétsiho mnozZstvi elementarni substance
pro tvorbu chronologif, tedy absolutnich, v naSem pfipadé radiokarbonovych dat, se toto
téma opét otevira. Miroslav Smid et al. (2021) vydali studii, ktera se primarné zabyva ne-
ddvno objevenym pohfebistém v Damboficich s hroby v nataZzené poloze bez milodart.
Tyto hroby se nachizeji v prostorové souvislosti sidlisté s ndlezy keramiky nalevkovitych
pohdrid (dédle KNP) a t€Z méné Cetn€ keramiky s brazdénym vpichem. Mimo samotné
nalezi$té se autofi zabyvaji i kontextem hrobd v nataZené poloze a v neposledni tfadé
i chronologii keramiky nédlevkovitych pohart. A pravé v tomto pocinu tkvi kdmen trazu,
ktery vyvolava potiebu problematiku znovu hnisti. V celé strukture predstavené chrono-
logie spatfujeme Ctyfi okruhy problémi: (1) teoreticky ramec, (2) vybérové pouZiti radio-
karbonovych dat, (3) problematicky zpisob modelace pro ziskani vysledné chronologie
a (4) absence odpovidajici diskuse.

Keramika je v prfedmétné studii ¢lenéna v souladu s typo-chronologii nalevkovitych
poharii, kterou piedstavil M. Smid (2017) s vyuZitim star§iho ¢lenéni P. Kosturika (1997).

https://doi.org/10.35686/AR.2022.5
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V hlavnich obrysech se typo-chronologie dé€li na tfi zdkladni stupné, predbaalbersky,
baalbersky a bolerazsky, pricemz baalbersky stupei je dale roz¢lenén na dvé faze, starsi
a mladsi. Nenf nasim cilem s timto keramickym ¢lenénim polemizovat, ale upozornit, Ze
typologické skupiny keramickych nddob nemusi nutné byt pouze chronologickym indi-
katorem vyvoje, ale mohou mit téZ vazby na jiné proménné, napt’. geografické ¢i socidlni
(Trampota — Kvétina 2020). Pravé v tom se autoii dopousti metodického pieslapu, kdy
jako predem dané a oprosténé od potiebné diskuse povazuji jednotlivé keramické skupiny
za distinktivni chronologické faze vyvoje kultury nalevkovitych pohari. Dosud nebylo
dostatecné prokazano, Ze diive vyclenény ,,predbaalbersky* stupeti skute¢né casové pred-
chézi baalberské keramice — zda to tak skutecné je, je tfeba testovat, nikoliv povaZovat za
apriorni skute¢nost. Dany problém je mozné fesit pomoci relevantniho mnoZzstvi “C dat
pochazejicich z kontextt daného keramického stylu, pripadné se 1ze omezené spolehnout
na repetitivni evidenci vertikalni stratigrafie. V tomto sméru je vSak nutno podotknout, Ze
dvé stratigrafické uloZeniny nds informuji pouze o relativni posloupnosti uloZeni jednot-
livych vrstev, kdy rozdil mezi dny a stem let nemusi byt zfejmy.

DalSim problémem pojednavaného ¢lanku je ignorovani teoretického vyvoje v oblasti
obecné interpretace archeologickych kultur (naposledy Furholt 2021, Cesky napt. Kvétina
2010; Palecek 2017). Ostatné i sam koncept ,,archeologickych kultur* je opoustén, nékde
pomalu a pozvolna, nékde radikédlné: ,,Koncept archeologickych kultur je ze své podstaty
chybny a proto by jiZ nemél byt pouZivan ani diskutovan.” (Roberts — Vander Linden 2011,
1). Je potieba si uvédomit, Ze v dobé prilivu bioarcheologickych dat a masivni diskuse
o socidlnf identité¢ pravékych spolecnosti (napt. Furholt 2017; Heyd 2017; Kristiansen
et al. 2017), véetné KNP (Miiller 2011, 72-73), nelze anachronicky Zonglovat s pojmy
»archeologicka kultura“ a tim méné ,,lid s KNP*. ,,PouZitim takového konceptu ke klasi-
fikaci archeologického materidlu je vytvarena iluze socidlni soudrZnosti a tim, Ze se tiSe
prechazi nebo prinejmensim bagatelizuje prolinani a prekryvani riznych druht artefakt,
jsou ignorovany zdkladni vlastnosti kultury, jako pluralita, diversita, hybridnost a dals{
prirozené stavy skutecné socidlni reality.” (Furholt 2021, 304-308).

Ani u Zivych spolecnosti, tim méné u téch zaniklych, nejsou keramické nadoby proxy
ukazatelem socidlni soudrZnosti velkého méfitka. Typologicka ¢i jakdkoliv jina odliSnost
hrn¢irského zboZi je nejlépe postiZitelné koncepci keramického stylu, ktery v sobé skryva
mnoho drovni, ml¢icich i aktivnich (napt. Conkey — Hastorf eds. 1990). V idedlnim pfi-
padé se pri Casovém ukotveni keramickych styli pomoci absolutniho datovéani ptame: jsou
dva odlisné keramické styly nalézané v oddélenych a nestratifikovanych kontextech pro-
jevem dvou synchronnich keramickych styli v lidské populaci (v naSem pripadé€ na po-
¢atku starého eneolitu), nebo se jednd o projev diachronniho vyvoje keramické produkce?
Tuto otazku se pokusime déle zodpovédét.

V druhé fad€ se podivujeme nad okolnosti vybéru a pouZiti radiokarbonovych dat pro
,Chronologicky model vyvoje moravsko-dolnorakouské skupiny KNP na zakladé radio-
karbonové datovanych hrobi této kultury* (Smid et al. 2021, tab. 3 a 4). Pro modelaci
predbaalberského stupné autofi pouZili pouze tfi hodnoty, z nichz dvé pochézeji z kontex-
tu sidelniho objektu. Pokud uZ na zdkladé nedostatku “C dat autofi sdhnou do sidelnich
jam, bylo by vhodné pouZit vSechna dostupnd “C data, nikoliv jen nékterd na zdkladé
nezduvodnéného vybéru. Takovy postup budi podezieni o icelovosti selekce. Dalsich dat
pro tuto keramickou skupinu pfitom zndme mnohem vice. VétSinu z nich publikoval sdm
prvni autor predmétné studie. Jednd se piedevsim o ¢tyfi “C data z Kostelce na Hané,
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poloha Kozi Brada (Smid 2017, tab. 48, 49, 51). Dile jsou k piedbaalberskému stupni
k dispozici data z Olgersdorfu (Ruttkay 1985) a Brna-Slatiny ze Stranské skaly (Bartik —
Sebela 2019).

Bizarni je potom chronologickd definice star$iho baalberského stupné na zékladé '“C
dat pochazejicich z kontextl, odkud bez vyjimky nepochazi Zadna baalberska keramika.
Vsechna pouzita data pochazeji z hrobu bez vybavy, a tudiZ se nevztahuji k Zddnym arte-
faktiim a nelze uvazovat o té€chto hrobech jako o baalberskych, i kdyZ jsou chronologicky
soucasné. Autori pritom méli potencidlné k dispozici alesponl pét dat, byt pochazejicich
z kontextu sidli§tnich objektd s baalberskou keramikou (Kos — Smid 2013; Smid 2017;
Ruttkay 1985). Do mladsi faze baalberského stupné zaradili autofi pouze dvé *C data, pri-
¢emz datum ze Slatinek je nutno vnimat jako problematické, coZ ovS§em nemohli v dobé
vzniku ¢lanku védét (viz Trampota et al. 2021, 341-343). Pro modelaci bolerazského stup-
né pouzili autofi také pouze dvé data omezend na hrobovy kontext.

Provedeme-li shrnuti vyuZitych relevantnich “C dat pochazejicich z hrobi s vybavou
keramickych nadob, které 1ze jasné typologicky definovat, pak je skére nasledujici: pred-
baalbersky stuperi — 1 datum, star$i baalbersky stupeil — 0 dat, mladsi baalbersky stuperi —
2 data, bolerazsky stuperti — 2 data. Nejsme presvédceni, Ze na takovémto zdkladé by bylo
mozné modelovat chronologii. Presto na zakladé vyse popsaného souboru autofi predmét-
ného &lanku predstavuji chronologicky model vnitiniho lenéni KNP (Smid et al. 2021,
tab. 5), které se dle popisku nevztahuje k pohfebnim zvyklostem, ale k nilevkovitym po-
harim obecné.

Ve tfetim bodé€ naseho diskusniho prispévku se pozastavujeme nad zptisobem mode-
lace *C dat s pouzitim sekvence jednotlivych fazi a pravdépodobnostnim definovanim
jejich prechodt. Ve stiedni Evropé se idea ,,vyvoje kultury manifestovanid proménami
keramického stylu, vinimanymi apriorné chronologicky, stala jakousi samozfejmosti a po-
dobnych projevi ve formé modelacnich postupti “C dat v literatuie najdeme vice (napf.
Stadler — Ruttkay 2007). Jak jiz bylo vyse zminéno, pfed zahdjenim modelovani o jednot-
livych skupiniach keramiky nevime, zda jsou soucasné, ¢aste¢né soucasné, nebo piimo na-
vazné. Aby takovyto model byl relevantni, musel by byt opten o proxy informace, které by
nesly evidenci o posloupnosti jednotlivych keramickych skupin. Tim muze byt typicky
vertikdln{ stratigrafie (v ptipad€é mladsich obdobi opora v pisemnych pramenech). Autory
aplikovany postup lze pouZit pro ovéteni moznosti posloupnosti tif typologickych skupin,
je vsak teba s takovymto modelem zachdzet jako se spekulativnim.

V provedeném modelu (Smid et al. 2021, tab. 4 a 5) se projevuje absence vyse uvede-
né proxy informace, takZe model pro starsi predpokladanou fazi bere automaticky v potaz
star§i ¢ast pravdépodobnostniho rozptylu kalibrovanych dat a naopak. Za prokazatelnou
nelze povazovat ani prezentovanou skutec¢nost, kdy by zavére¢ny bolerdzsky stupeni mél
jen velmi kratké trvani. Vysledky byly modelovany v programu OxCal, coZ ov§em neni
podepieno Zadnou citaci, stejné jako v pripadé pouZzitého modelu. TatdZ vytka miii k po-
uzité kalibracni kfivce (IntCal 13), kterd nejenze nebyla citovana, ale je v soucasnosti
nahrazena aktualizovanou verzi.

V poslednim bodé kriticky nahliZime na absenci diskuse predstaveného modelu v si-
tuaci, kdy na zdklad¢é nedavné literatury Ize polemizovat jak se samotnymi vysledky od-
lisnych forem modelaci (Trampota — Kvétina 2020), tak s pifimym vyzyvatelem v pojeti
chronologie nalevkovitych poharG (Chmielewski 2018). Praveé diskuse a polemika jsou
momenty tfibeni mysleni, coz je nezbytnou fazi védecké prace.
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Obr. 1. Sumace a odhad jadrové hustoty (KDE) radiokarbonovych dat pro jednotlivé typo-chronologické
skupiny nélevkovitych pohara.

Fig. 1. Summary and kernel density estimation (KDE) of radiocarbon dates for individual typo-chronolo-
gical groups of the funnel beakers.

Na nasi kritiku navdZzeme odliSnym modelem casové distribuce tfi hlavnich typolo-
gickych skupin ndlevkovitych pohart, tedy tfemi stupni: predbaalberskym, baalberskym
a bolerazskym. Pouzitd radiokarbonova data pochazeji z kontextl obsahujicich i kerami-
ku, kterd morfologicky odpovida jednotlivym typologickym skupindm. Pouzita radiokar-
bonova data jsou vyjadiena v tabulce 1. Oproti jiZ diive zverejnéné studii (Trampota —
Kvétina 2020) bylo nyni k dispozici vét§i mnoZstvi naméfenych “C vzorki, coz se
projevilo na mirné€ odliSnych vysledcich. K predbaalberskému stupni jsme pouZili 9 dat,
k baalberskému stupni 8 dat a k bolerdazskému stupni celkem 18 dat z tzemi Moravy
a naddunajského Dolniho Rakouska. Vysledky mirné ovlivnila i aktualizovana atmosfé-
rickd ktivka IntCal 2020 (Reimer et al. 2020). Pro stanoveni ¢asového rozptylu jsme
v programu OxCal (Bronk Ramsey 2009) pouZili sumaci dat a jejich interpretaci pomoci
odhadu jadrové hustoty (KDE; Bronk Ramsey 2017), kterd umoZiiuje ¢4stecné odstranéni
kalibra¢niho Sumu.

Vysledky (obr. 1) jsou na pocatku sledovaného obdobi vyrazné ovlivnény plateau na
kalibra¢ni ktivce IntCal 2020, a to ptiblizn€ mezi lety 3950 a 3800 BC. To je prakticky
vyjadreno dvéma pravdépodobnostnimi ,,peaky*, kde KDE model odpovida bud rozmezi
3920-3870 BC nebo 3810-3760 BC. Pokud odmitneme ptedpoklad, Ze mezi predbaal-
berskym a baalberskym stupném byl hiét, pak predbaalberskému stupni bude spiSe odpo-
vidat pozdé&jsi ,,peak® se zaCitkem okolo 3800 BC. Kolem stejného data nejspi§ zacina
i vyskyt baalberské keramiky. Délka vyskytu predbaalberské keramiky patrné trvala jen
kratké obdobi, vyrazné méne nez 100 let, patrné v rozpéti 2-3 generaci. Naopak baalber-
ska keramika je charakterizovana dlouhym casovym vyskytem, ptiblizné 200-250 let, a to
v obdobi ca 3800-3600 (3550) BC. V tomto ohledu je hustota radiokarbonovych dat pro
predbaalbersky stupeii mnohem vyssi a jeho chronologicka definice 1épe ukotvena.
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Cislo rel.

Lokalita datum |sigma| material R objekt chrononologie zdroj
Baierdorf 4645 | 35 ZK | VERA-838 | Grube 2 Bolerédz de Capitani 2002
DrZovice na Moravé 4795 | 30 LK Poz-60099 | H 1/11 Baalberge Smid 2017
DrZovice na Moravé 4640 | 30 LK Poz-68001 (:ltgj/15,95978/ Boleraz Smid 2017
Grub an der March 4770 | 50 ZK | VERA-876 | obj. 21 Bolerdz de Capitani 2002
Grub an der March 4760 | 50 ZK | VERA-877 | obj. 28 Bolerdz de Capitani 2002
Grub an der March 4790 | 55 ZK | VERA-878 | obj. 50 Bolerdz de Capitani 2002
Hlinsko-Podhura 4780 | 70 ? BIn-3232 246 Boleraz Pavelcik 1992
Hlinsko-Podhura 4680 | 60 U BIn-3233 20/77 Boleraz Furholt 2013
Hlinsko-Podhura 4750 | 60 ? GrN-13149 | 443 Boleraz Pavelcik 1992
Hlinsko-Podhura 4650 | 40 ? GrN-16728 | 525 B Boleraz Pavelcik 1992
Hlinsko-Podhtra 4605 | 40 U GrN-16729 | 526 Boleraz Furholt 2013
Hlinsko-Podhtra 4620 | 60 ZK UtC-13773 | 1/69 Boleraz Furholt 2013
Hlinsko-Podhtra 4770 | 60 U BIn-1396 4/74 Boleraz Furholt 2013
Hlinsko-Podhtira 4670 | 45 U GrN-6941 19/72 Boleraz Furholt 2013
Hlinsko-Podhtira 4670 | 40 U GrN-6942 | 4/72 Boleraz Furholt 2013
e T | 4945 | 35 | Lk |poz122880| Q21| Baalberge Irampota et al.
Kostelec na Hané —

Kozi brada 5025 | 35 ? Poz-67998 | obj. 555/97 | ,pfedbaalbersky” | Smid 2017

Kostelec na Hané —

Kozi brada 4995 | 35 ? Poz-60108 | obj. 555/97 | ,predbaalbersky” | Smid 2017

Kostelec na Hané —
Kozi brada

Kostelec na Hané —
Kozi brada

5025 | 35 ? | Poz-67998 | obj. 511/00 | ,predbaalbersky” | Smid 2017

4985 | 30 ? Poz-60104 | obj. 508/01 | ,ptedbaalbersky” | Smid 2017

Kostelecna Hané— | 4a54 | 5o ? | Poz-54087 |obj. 512/99 |Baalberge/Retz | Smid 2017

Kozi brada

Brno-Lizen — Cihadlo 4710 | 49 ZK Erl-6433 1 Boleréz Furholt 2013
Brno-Lisen — Cihadlo 4748 | 51 ZK Erl-6434 1 Boleréz Furholt 2013
3?&;'\33'(’““& = 5061 | 32 | zK |CRL19_032 E%foo' &Zi‘;dbaa'be“ky "\ Smid et al. 2021
Sr;‘&:‘cj'oméﬁce =~ 4991 | 34 | zk |cRL19.033 E% :.oo, ﬁiiidbaa'be“ky"' Smid et al. 2021
ModfFice-Rybniky 5010 | 40 LK P0z-94993 | H 3889 Lpredbaalbersky” Smid et al. 2018
NameSina Hané— | 4500 | 30 | 1k |JAMS o7 Boleraz Pankowskd et al
Olgersdorf — Am Wald | 4980 | 100 ? Kn-2263 »predbaalbersky” | Ruttkay 1985
Podoli -V hlavéach 4990 | 35 ZK | Poz-60110 | obj. 506/11 | Baalberge Kos - Smid 2013
Pfemyslovice 4725 | 35 ? Poz-68005 | obj. 501/98 | Boleraz Smid 2017
Srno-Slatina - 5060 | 35 | U |Poz-105518 | 7/17  predbaalbersky” | Bartik - Sebela 2019
Slatinky-Kosit (Boff) 4795 | 35 LK Poz-116693 | mohyla I, H1| Baalberge Trampota et al. 2021
Slatinky-Kosit (Boff) 4735 | 35 LK Poz-116734 | mohyla I, H2| Baalberge Trampota et al. 2021
Steinabrunn 4960 | 55 ZK Kn-2477 Grube 13 Baalberge Ruttkay 1985
Zédovice — Dolni tGjezd | 5060 | 40 LK Poz-116689 | 128/1986 Baalberge Trampota et al. 2021

Tab. 1. Seznam pouZzitych radiokarbonovych dat. Vysvétlivky pro sloupec ,material’: LK — lidska kost, ZK —
zviteci kost, U — uhlik.

Tab. 1. List of used radiocarbon dates. Key for ‘material’ column: LK — human bone; ZK — animal bone;
U — charcoal.
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Po baalberském stupni zf'ejmé chronologicky plynule navazuje bolerazsky stupen v roz-
péti ca 3600/3550 — 3350 BC. Zatimco vztah mezi baalberskou a bolerdzskou keramikou
je tedy jednoznacné chronologicky, horizont poc¢itku KNP kolem roku 3800 BC indikuje

NN Pe

sloZzitéjsi obraz. Pravé toto obdobi je v archeologickém zdznamu reprezentovdno dvéma
keramickymi styly. Zatimco vyzdobné a tvarové prvky baalberské keramiky lze chédpat
jako dlouhodoby trend vyskytujici se v mnoha sidelnich oblastech Evropy, tzv. ,,pfed-
baalbersky* stupeii je projevem dosud bliZze neurcenych regionalné specifickych lidskych
aktivit.

Tato prdce vznikla v ramci projektu ,, Zpiisob Zivota jako nevédomd forma identity v neolitu* podporeného
Grantovou agenturou Ceské republiky, ¢islo projekmu: 19-16304S.
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Véci se maji trochu jinak
aneb Jak vytvofit téma bez zavéru

Things are somewhat different than they appear,
or How to create a topic without a solution

Miroslav Smid - Petr Limbursky

Pozndni vyvoje moravského pravéku ve fazi prechodu z casného do starého eneolitu nardZi na radu pro-
blémii, zejména vSak na omezeny pocet spolehlivych ndlezovych celkii. Typo-chronologie nent, stejné jako
radiokarbonovd data a genetika, samospasitelnd. Je jen jednou z mnoha soucdsti komplexniho pohledu,
nicméné soucdsti, bez niz se v archeologii neobejdeme. AvSak reSeni zaloZend na nesprdvné prdci s ra-
diokarbonovymi daty posouvaji diskusi mimo mantinely ditvéryhodnych formulaci predstav o minulosti.
Tento clanek diskutuje oba aspekty a na prikladech odhalujicich chyby F. Trampoty a P. Kvétiny v postupu
zpracovdni *C dat a v interpretaci modelovanych dat ukazuje, Ze nékteré jejich zavéry nelze povazZovat
za podloZené.

stary eneolit — nédlevkovité pohary — relativni chronologie — absolutni chronologie — radiokarbonové da-
tovani

Gaining an understanding of the history of Moravian prehistory in the phase of the transition from the
proto-Eneolithic to the Early Eneolithic runs headlong into a range of problems, not least of which is the
limited number of reliable find units. Like radiocarbon dating and genetics, typo-chronology is no end-all
in this situation, merely one of many parts of a complex view, albeit one that it critical to archaeology.
An interpretation based on incorrect work with radiocarbon dates pushes the discussion beyond the thres-
hold of credible picture of the past. This article discusses both aspects and, based on examples exposing
errors made by F. Trampota and P. Kvétina in the course of processing “*C dates and interpreting modelled
data, demonstrates that some of their conclusions cannot be regarded as sufficiently supported.

Early Eneolithic — Funnel Beaker culture — relative chronology — absolute chronology — radiocarbon dating

Na dvod musime konstatovat, Ze nas t&8i zdjem o ¢lanek vénovany pohtbim v natazené
poloze, ptevazné bez vybavy, v moravské skuping kultury nalevkovitych pohart (ddle KNP),
publikovany v AR 73 (Smid et al. 2021). Jeho hlavnim cilem bylo upozornit na malo
znamou formu pohrbivani v prub&hu baalberského stupné uvedené kultury na Moravé.
V tomto kontextu bylo k modelaci chronologickych predélti vyuZito, a to zcela zimérné,
pouze nékolika klicovych radiokarbonovych dat. Divodem ,,isporného* feseni je paralel-
né pipravovan studie P. Kalabkové, J. Pesky a M. Smida, vénovana sledovanému tiseku
pravékych déjin Moravy a operujici se v§emi dostupnymi radiokarbonovymi daty morav-
ského eneolitu. Upozornéni na skute¢nost, Ze ,,typologické skupiny keramickych nadob
nemusi nutné byt pouze chronologickym indikatorem vyvoje, ale mohou mit téZ vazby na
jiné proménné, napt’. geografické ¢i socidlni*, ndm pripadaji v danych souvislostech ire-
levantni. Typo-chronologie je velmi dileZitou orienta¢ni pomtckou, ale soucasné€ pouze
jednim z mnoha faktort, které je nutné brat v potaz pii komplexnim posuzovani zkouma-
ného jevu. Domnivame se, Ze problém je dostate¢né rozveden na jiném mist& (Smid 2017,
177-184; Smid — Kos — Prichystal 2021, 146-148) a nenf tfeba ho ventilovat v kazdé dil¢i

https://doi.org/10.35686/AR.2022.6
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studii. Z tohoto divodu se ndm v diskusnim textu F. Trampoty a P. Kvétiny (2022) jevi
citace pouze nékterych praci a neuvedeni dalSich, které se prave timto problémem obiraji
(viz vyse), jako tcelova.

Redenf vyvoje na tizemi Moravy na pielomu 5. a 4. tisicileti pf. n. 1. se potykd s velmi
omezenym mnozstvim spolehlivych nélezovych celku a s tim souvisejicim nedostatkem
radiokarbonovych dat. I kdyZ ani ta nemuseji byt vzdy spolehlivym ukazatelem fesené-
ho problému: i v jejich pripadé je mira pravdépodobnosti zavisld na mnoha ukazatelich,
napt. na mnozstvi kolagenu ve zkoumaném vzorku, a miZe podstatné ovlivnit spolehli-
vost ziskaného data. Jsou pouze urcitym voditkem s pfedem danou mirou tolerance, kterda
se s Casem méni. MliZe to byt pravé pripad baalberskych skiifikovych hrobu ze Slatinek.
Ke spojeni pohibii v natazené poloze s KNP jsme nepotiebovali radiokarbonova data, po-
staila stratigrafie a cit pro realitu (Smid 2011, 8-14).

S védomim sloZitosti vyvoje na prelomu casného a starého eneolitu jsme pristoupili
k problému pokud mozno komplexné. Typo-chronologie neni samospasitelna, je opravdu
jen jednou z mnoha souc¢ésti komplexniho pohledu, nicméné soucasti, bez které se v ar-
cheologii neobejdeme. Dilezité jsou klicové zmény v oblastech sidelni, hospodarské
a socidlni strategie. S tim v§im souviseji také nadstavbové jevy. Dilezitym faktorem vy-
voje je technologie vyroby, a a¢ se to nezd4, i ta muze byt, a v pripadé ndmi sledovaného
Casoprostoru také je, dilezitym voditkem pfi vymezeni regiont s odchylkami materidlni
kultury. Jako ptiklad 1ze uvést rozdil mezi materidlni kulturou stejného ¢asového useku
na vySinnych sidlistich a sidliStich v otevi‘eném terénu. A stejné tak rozdily mezi sidlisti
v zapadni a vychodni ¢asti Moravy. K tomu snad jesté tolik: Typo-chronologicky systém
tfidéni materidlni kultury nelze zcela pomijet.

A co se postradané diskuse tyka: autofi diskusniho prispévku nenabizeji vlastni vizi
feSeného problému, tedy pohrbd v natazené poloze.

Etuda na téma co je a neni kultura

Z vyse konstatovaného jsme nabyli dojmu, Ze autofi diskusniho piispévku ndm pfipi-
suji neschopnost posuzovat problémy vyvoje pravékych komunit komplexné. Pritom plu-
ralita, diverzita, hybridnost a dalsi prirozené stavy byly, domnivame se, v dostatecné mite
ventilovény v pifsluinych kapitolach teoreticky zamétenych praci (napt. Smid 2017, s lit.),
a nelze proto poukazovat pouze na jednu praci, kterd se naznacené problematice vénuje
jen margindlné. Cit pro materidlni kulturu ziskany dlouholetou praxi nelze bagatelizovat
tim spise, Ze nové kategorie nebyly, na rozdil od téch piivodnich, v§eobecné prijaty. Oprav-
du souhlasime s nazorem, Ze keramika sama o sob¢ je jen jednim z ukazatelG kulturni
provenience. Ale v tom piipade¢ si autoti diskuse protifeci. Vyskyt sledovanych pohtebist,
na zékladé “C dat spadajicich do baalberského stupné moravsko-rakouské skupiny KNP,
navic s ne zcela ojedinélymi piipady vybavy, jednoznacné odpovidajici tomuto chronolo-
gickému stupni (Olomouc-Hej¢in, MrStnikovo nam.; Holubice, okr. Vyskov; Ivanovice na
Hané, okr. Vyskov, obj. 518; Opava-Vavrovice, obj. 63; Zadovice okr. Hodonin, obj. 128 —
Smid 2002, 375-391; 2017, 106—113; Rakovsky 1985, 393-402), Ize, dle autort diskusni-
ho prispévku, pripsat na vrub asi mimozemstand. Neznalost a Spatné chapani materialni
kultury vede k hledani vychodisek a operovani s kategoriemi, které jsou vlastni kulturni
antropologii a stoji mimo archeologii v jejim tradicnim pojeti. Autoti polemiky predvedli
velmi slusnou orientaci v zahrani¢n{ literature, nutné je vSak dodat, Ze mnohé z uvedenych



Archeologické rozhledy LXXIV-2022 143

N Xz

praci fesi zcela odtazitou problematiku. Pojem archeologickd kultura neni pro postproce-
sualisty chronologickou jednotkou. Diskuse na téma, co je a neni kultura, se stala ever-
greenem poslednich nékolika let, ale pokud nenabidne jiné, pouZitelné resent, je prakticky
k nicemu. Vedle ni je vSak stdle rozvijena tradi¢ni archeologie — Polaci, Slovaci, Madafi
i RakuSané a mnoz{ dalsi se pojmu archeologicka kultura nevzdavaji. Je to stale uchopitel-
ny a srozumitelny komunikaéni prostiedek. Cas a nové pifrodovédné metody nepochybné
prinesou nové skutecnosti s fadou dalSich otdzek a spole¢né s nimi i nové moznosti feseni
problému, ale materialn{ kultura ztistane naporad uchopitelnou slozkou prace archeologa.

Etuda na téma radiokarbonové datovani

V ¢asti tykajici se pouziti radiokarbonovych dat Trampota s Kvétinou (2022, 135-136)
vyjadiuji kategorické soudy jak k volb& zpracovavaného “C souboru, tak k naSemu zpra-
covani téchto dat. Jako vychodisko pro argumentaci zde vyuZivaji pfedevs§im své pojeti
vypovédi a interpretace *C dat, tak jak ho jiZ v nékolika svych predchozich pracech pouZi-
1i. V zavéru poté své predstavy o zpracovani aplikuji na soubor dat *C dat z obdobi KNP
a ziskané vysledky téz svéraznym zptisobem interpretuji. V této odpovédi chceme ukazat,
Ze jejich pojeti nekoresponduje s charakterem informace, kterou C data pfi jejich zpra-
covani obsahuji, coz v disledku vede k zavadéjicim zavéram.

Co se tyka volby ndmi (Smid et al. 2021) zpracovavaného souboru “C dat, snaZi se
Trampota s Kvétinou vyvolat dojem, Ze vybér “C dat proSel néjakou zdmérnou selekci.
S tim nelze souhlasit. Kritizovany ¢lanek o Damboficich upozoriiuje na uréitou formu
pohtebniho ritu, a je tak ptfirozené, Ze pro modelovani jeho vyvoje jsou pouZita dostupna
datovani lidskych ostatkti. Archeologie vzdy interpretuje ndlezovy kontext. Spolehlivost
pienosu vysledku méteni obsahu uhliku (**C data) na nédlezovy kontext je obecné meto-
dicky problém kritiky celé nédlezové situace. V tomto ohledu, oproti b€Znym sidliStnim
situacim, jsou pro datovani nejvhodnéjsi kosti v artikulovanych kostnich spojenich ¢i z ce-
Iych koster (napt. Bayliss et al. 2011, 38-42), a timto zpisobem také bylo postupovano.
Vedle toho kritizované zarazeni dat z Brna-Maloméfic ma odtvodnéni v opakovaném
méteni shodného kontextu na dvou nezavislych vzorcich stejného kontextu. Vytykat re-
dukci vstupnich dat bez zohlednéni spolehlivosti prenosu “C datovéani na nélezovy kon-
text proto neni na misté. Zpracovavana data jsou postacujicim zptsobem zprostifedkovana
a vnimavy ¢tendf ma moZnost si vZdy s prezentovanymi daty provést alternativni modela-
ce ¢i zpracovani dle svych predstav. Formulace modelu a argumentace stylovych zmén je
predmétem prispévku a v pripadé provedené diskuse je bezesporu robustnéjsi nez Tram-
potou a Kvétinou formulované obecné predstavy na zdkladé vybérove snesenych etnogra-
fickych pozorovani. Ugelovost jejich kritiky je patrna ze skutednosti, Ze pii pouZiti shodné
modelové predstavy po doplnéni dle Trampoty a Kvétiny chybéjicich dat neni vysledny
model v rozporu s intervaly prechodli mezi jednotlivymi stupni uvedenymi v kritizované
praci, pro bolerdazskou skupinu pak pripadny pocatek zmén se vlivem vétsiho poctu méné
presnych starSich dat posouva k roku 3600 BC. Validita této zmény je ale ddna spolehli-
vosti vypovédi téchto “C dat s ohledem na jejich sidliStni kontext a druh materialu (uhliky,
zviteci kosti).

Zanevhodné 1ze téZ povazovat zpochybniovani prace na zakladé chybéjici citace ve spo-
jitost s pouZitim programu OxCal. Ten patif k standardnim néstrojim zpracovéani “C dat
a obdobn¢ jako u jinych béZné pouzivanych programi pro analyzy (Statistica, Excel atp.)
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je véci redakce, jak posoudi vhodnost odkazu. Napr. pri provadéni statistickych testl ani
specializované Casopisy nevyzaduji odkazy na autory danych postupi zpracovani. Za po-
stacujici se povazuje, je-li v ndpovédé daného programu obsazen popis a odkaz na primar-
n{ literaturu, coZ program OxCal spliiuje. Bylo by téZ vhodné upozornit, Ze kivka IntCal20
nepredstavuje ,,aktualizaci ktivky IntCall3, nybrz byla vytvotrena s pouZitim jiné meto-
diky (Reimer et al. 2020). Popis odliSnosti obou kfivek a pripadnych rozdili v disledcich
pfi jejich pouZiti napt. na nekriticky sestavené ¢i nepresné datové sady presahuje moznosti
tohoto prispévku. Podstatné je, Ze pti pouziti dle Trampoty s Kvétinou ,,aktualizované*
kiivky dostavame prakticky shodné vysledky, jako pfi pouZiti kiivky IntCall3. Dochazi
k posuniim hranic uvnitf modelu do 8 let, coZ je neptesnost mimo rozliSovaci schopnost
soudt praveéké archeologie.

Ke kritickym vytkam obou autori, kterym je nezbytné se bliZe vénovat i z metodickych
divodu, patfi vlastni prace s radiokarbonovymi daty. Autofi kritizuji tvorbu chronologii
na zdkladé€ apriornich predstav, v naSem pripadé na zdkladé bayesovského modelovani
s pfedpokladem existence a promén stylu. Oproti tomu upiednostiiuji zpracovéni “C dat
na zdkladé Cetnosti jejich vyskytu. Jako argument proti obecné pfijimané predstavé o pro-
méndch zvyklosti a stylu v ¢ase uvadéji predevsim teoretické konstrukce moznych variant,
kdy styl nemusi obsahovat chronologicky rozmér, ale mize se jednat o lokalni ¢i socidlni
projev odlisnosti atp. Tato mySlenka neni nova a v riizné podobé byla vzdy zohlediiovana
pfi tvorbé vyvojovych tad zaloZenych na typologii a na zboZiznalectvi archeologického
materidlu (napt. Zdpotockda 1970; Pavii — Zdpotockd 2013; Moucha 1963). Pro tvorbu
a ucinné pouziti t€chto na zdkladé typologie vytvorenych pomucek byla nezbytna diklad-
nd znalost archeologického materialu a i privodniho nalezového kontextu. Autoti Tram-
pota s Kvétinou svoji kritikou otdzku pouzitelnosti tradi¢ni archeologické terminologie
(archeologicka kultura, stupen ¢i faze) redukuji na moznost chronologického ukotveni za
pomoci “C dat. Kritizuji, Ze nebyly zohlednény vysledky jejich piedchozi préce tykajici
se chronologie neolitu (Trampota — Kvétina 2020), ve které vyhradné na zdkladé “C dat
diskutuji vzajemné postaveni kultur, stuprii a fazi. Nepovazujeme za divodné prenaset
zavery pro jedno obdobi jako metodické vychodisko pro obdobi jiné. Vedle toho vSak uve-
dend prace Trampoty a Kvétiny (2020) obsahuje mnozstvi chyb a nepresnosti jakoZ i ne-
spravnych interpretaci “C dat, takze vysledky této prace zaloZené na analyze *C dat nelze
akceptovat. Jeji zavéry jsou ve skutecnosti podloZeny pouze nékolika zajimavymi etno-
grafickymi exkursy. Je proto na misté otazka, jak zobecniteln4 tato pozorovani mohou byt.
Vzhledem k tomu, Ze podobné postupy prezentace, zpracovani a interpretace *C dat tiZ
autofi pouZili i v dalSich navazujicich pracich a téZ pti formulaci svého zpracovani dat KNP
(Trampota — Kvétina 2022), ktery vyvolal tento komentar, je ucelné se vySe vzpomenuté
préaci (Trampota — Kvétina 2020) vice vénovat.

Prace nazvana ,,How do they fit together? A case study of Neolithic pottery typology
and radiocarbon chronology* se snazi na zdkladé modelace “C dat diskutovat vzdjemné
chronologické postaveni neolitickych i eneolitickych kultur, jejich stupiid a fazi. V praci
je souhrnné vyhodnoceno 426 “C dat, které jsou pii zpracovani ¢lenény do 12 skupin a ty
néasledné jesté do dalsich 36 podskupin. V ramci tohoto ¢lenéni autofi srovnavaji distribu-
ce SUM a KDE_model "“C dat s hranicemi modeld zaloZenych na piedstavé uniformniho
a trapézového modelu pribéhu distribuce “C dat v kazdé ze skupin a podskupin. Na zékla-
dé vzajemné superpozice vyslednych distribuci a modelt hranic, jejich prekryvu ¢i na-
slednosti poté formuluji své zavéry o soucasnosti nebo naslednosti kultur a skupin a fazi,
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v jejich terminologii keramickych tradic a keramickych skupin. Nejpodstatnéjsi zjisSténi
je prave formulace soucasnosti dvou riiznych chronologicky souvislych jevt (kultur, sku-
pin, fazi) na zdkladé prekryvu vyslednych frekvencnich distribuci (Trampota — Kvétina
2020).

Vénujme se pouze ¢asti tykajici se vlastniho zpracovani a interpretaci “C dat, které maji
piimou vazbu k vysledkim. Terminologickou neptesnost (napr. model SUM misto distri-
buce SUM, popis indexu A__ . termin ,kalibracni Sum® atp.) ¢i neptesné az zavadéjici
popisy jednotlivych pocetnich postuptt pominme (Trampota — Kvétina 2020, 170-172).

Je ziejmé, Ze volba vstupnich dat po matematickém zpracovani pfimo ovliviiuje vysled-
ky. Jak jiz bylo uvedeno vyse, archeologickd interpretace vychazi z interpretace kontextu,
tj. propojeni datovanych vzorku s archeologickym kontextem, v tomto piipadé€ se skupinou
nélezd dané kultury, skupiny, resp. keramické tradice. Pritom pravé vylouceni riznych
intruzi ¢i rizné neduvéryhodnych dat na zdkladé poctivé kritiky nalezové situace umoz-
fiuje ztotoznit vysledky “C datovani s ndlezovym kontextem, potazmo s jinymi artefakty.
Bylo opakované ukdzano, Ze automatické ztotoZnéni datovaného materidlu s nalezovym
kontextem, a to i ve vazb€ na rizné datované materidly, neposkytuje uspokojivé vysledky
(napt. Bayliss et al. 2011; Ridky et al. 2018, 114—118). Pfi volb& soubort “C dat viak
autofi zcela rezignovali na hodnocenf kvality tohoto vztahu a v§echna '“C data stavi, co
se kvality vypovédi tyka, na stejnou trover.

Zatimco redukce pouzitych dat na zdkladé kritického zhodnoceni nalezového kontex-
tu je pln€ odtvodnitelna, nemalé pochyby o spravném zachazeni s daty vzbuzuje sdéleni
autor(, Ze ze zpracovani byla vyloucena ta data, kterd celkové stoji mimo skupiny dat, jez
Ize spojit s prislusnou skupinou keramiky (Trampota — Kvétina 2020, 170). Pti pouziti
frekvencnich modeld pfi malych Cetnostech uvniti’ zpracovavanych soubort (polovina
z 36 datovych sad je popsdna méné nez jedendcti daty) je tvorba skupin silné ovlivnéna
nahodou a skute¢nou nezavislosti dat ve skupiné. Nelze tak jednoznaéné vyloucit, Ze data
mimo skupinu nemohou byt spravni. U neparametrickych soubord, jakymi soubory vy-
sledkt datovani jsou, vyZaduje stanoveni kritérif pro vylouceni odlehlych hodnot zvlastn{
pozornost. Neni vylouceno, Ze shluk definuje jednu hranici intervalu trvani a samostatna
,formalné odlehla* hodnota poté hranici druhou. Jak bude déle na prikladu ukazano, v pri-
padé souborti 0 malém poctu dat mize neodiivodnéné vylouceni nebo tfeba naopak bez-
divodné prirazeni jednoho data podstatné ovlivnit celkovy vysledek. Autori v§ak diskusi
parametrt pro vylouceni téchto dat nevénuji Zadnou pozornost.

Nejasnym zplsobem je provedeno rovnéz vlastni tiidéni dat. V Gvodnich tabulkach
autori korektné uvadéji odkazy na literaturu, ze které pro jednotlivé lokality vyuzivaji *C
data pro zpracovani. V tabulce je téZ uvedeno datovani na trovni kultur (dle autord do
keramickych tradic: tab. 1), v tab. 2 autofi poté podavaji souhrnny prehled poctu lokalit
a celkovy pocet dat ve skupindch na drovni kultur (pramér 3,1; median 2,6 dat na lokali-
tu). Zde nardzime na prvy podstatny problém. Pfi frekvenénim zpracovani (zpracovani na
zakladg Cetnosti vyskytu) je jednim z predpokladt nezavislost zpracovavanych dat. Tento
predpoklad je u vice dat z jedné lokality zavisly na délce trvani osidleni mista a vybéru
datovanych kontextd. Neni-li témto vlastnostem vénovana pozornost (jak je tomu i v pra-
ci Trampoty a Kvétiny), 1ze odhadovat, Ze skute¢né nezavislych dat vstupujicich do zpra-
covani je priblizné 2—-3krat méné. U jedné lokality totiZ nelze vyloucit opakované datova-
ni shodné udélosti bez vztahu k intenzité ¢i délce studovanych aktivit. Z praxe lze uvést
zkuSenost, Ze mnozstvi datovanych vzorkd u jednoho vyzkumu se neodviji od potieby
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plosného pokryti vSech aktivit ¢i od vhodnosti absolutniho datovani zajimavych nalezo-
vych kontextt, jako spiS od finan¢nich moZnosti badatele. Na velkou rozdilnost a nehomo-
genitu a malou validitu dat poukazuji sami autofi (Trampota — Kvétina 2020, 171-172).
Konstatované problémy vsSak nijak netesi a pfi zpracovani je opomijeji bez snahy se s nimi
néjakym zplGsobem vyrovnat (napf. testovanim vzorki ¢i za pomoci jinych statistickych
postupi).

Zatimco na zaklad¢ tfidéni dat na drovni kultur autofi dospivaji k rimcovym chrono-
logickym zavérim v mantinelech soucasnych predstav, nové zavéry formuluji v piipadé
detailniho rozdéleni prezentovanych skupin v tab. 2 do jednotlivych fazi (v jejich pojeti
detailn{ keramicka skupina). O tom, jakym zpisobem byla “C data do t&chto fazi rozti-
déna, jak jsou v téchto fazich zastoupena a jak bylo postupovano, kdyZ detailni ¢lenéni
v citované literature nebylo provedeno, vSak neinformuji. Nelze zjistit, na zdklad¢ jakych
dat byly vytvoreny vysledné grafy, které slouzi k formulaci kliCovych zavéra. Postup
vytvoreni vysledku tak nelze prezkoumat. Citlivé je predevsim, Ze nelze rekonstruovat,
z jak velkych datovych soubort byly grafy pro jednotlivé faze vytvoreny. Pochybnosti pak
vzbuzuji predevs§im grafy, ve kterych se pii modelaci hranic uniformnim ¢i trapézovym
modelem prekryvaji distribuce hustoty pravdépodobnosti pocatku a konce, coZ je patrné
disledek nevyhovujictho malého po¢tu “C dat ¢i $patnym zpracovanim.

Rozporuplné je zjisténi autori o odlisném stafi tvorby vyplni v rondelech a sidlistnich
jamach mladsi vypichané keramiky (Trampota — Kvétina 2020, obr. 4). VEtsi stafi datova-
nych vzorki z vyplni rondelt oproti sidlistnim jamam StK je autory vysvétleno jako dusle-
dek tafonomickych procesu. Uvadéji, Ze tato skutecnost byla popsana i v jinych studiich,
zdsadnim problémem ale zistava, Ze pii své praci s “C daty tuto odliSnost pouze konsta-
tuji (Trampota — Kvétina 2020, 171-172) a pti vlastni tvorbé datovych sad ¢i formulaci
vysledku ji pomijeji. Oteviena tak zdstava otazka, co vlastné jejich zpracovani dat z ob-
dobi mladsi StK predstavuje a k jakym udalostem se jejich celkové zaveéry vztahuji.

Vyse uvedené vyhrady se tykaji nespravné formalni prace s daty a zplsobu predstaveni
postupu zpracovani. Celkova neprezkoumatelnost celého postupu vzbuzuje nedivéru jak
k zavértim, tak k praci samé. K pochybnostem, zda provedené zpracovani opravdu chtélo
byt ¢tenari bezrozporné predstaveno, prispiva i zptsob prezentace vysledku. Jedinym vy-
sledkem zpracovani sad *C dat je grafické vyjadieni soué¢tovych distribuci a jejich mode-
lovanych hranic a distribuce KDE_model (Trampota — Kvétina 2020, obr. 5-13). Zobrazeni
vice grafii za icelem srovndni na jednom obrazku externi dpravou v grafickém editoru je
vSak provedeno v odliSném méfitku, le¢ bez zobrazeni tohoto méfitka, a v jiné Casové skale.
Vytvafi se tak dojem srovnatelné kvality vypovédi zpracovanych datovych sad. Korektni
zobrazeni vysledkl na ¢asové ose o stejnych intervalech s vyjadrenim méfitka pro osu Y
by ukdzalo odlisnou validitu popist a soudt v textu.

K neodstranitelnym vadam celého zpracovéani vSak patii samotnd prace a interpretace
distribuci ziskanych za pouZiti prikazu SUM. Analogicky to plati i u distribuce KDE, ktera
na zakladé volby nékolika parametrd upravuje pribéh souctové distribuce. Oba zplsoby
zpracovani dat (SUM a KDE) lze radit ke klasickym (frekven¢nim) statistickym postuptim,
zaloZenym na vyhodnocenf ¢etnosti vyskytu studovaného jevu v ramci néjakého souboru.
Oproti bayesovskému pristupu, kde omezeni predstavuje formulace vychozich predpo-
kladi o vlastnostech souboru, u frekvenc¢n{ statistiky je omezujici kvalita a reprezentativ-
nost dat vzhledem k vlastnostem zpracovavaného souboru. Pouziti souctovych distribuci
je v archeologii a v paleoekologii pomérné efektivné vyuzivano ke studiu trendd vyvoje
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v dlouhych ¢asovych dsecich (fadoveé tisice let), které jsou rovnomérné a co do mnoZzstvi
reprezentativné provzorkovany (fadove se jedna o tisice vzorkt). Predpoklada se, Ze mnoz-
stvi analyzovanych vzorku v ur¢itém casovém dseku odpovida intenzité studovanych ak-
tivit. Za tohoto predpokladu jsou poté ze srovnani teoretickych a méfenych souctovych
distribuci ¢inény zaveéry o poklesech ¢i nardstu aktivit. Soucasti zpracovani v§ak musi byt
diskuse, jak mnozstvi vzorku ovliviiuje zavéry a zda vzorky predstavuji nezavisly a repre-
zentativni vybér. Pro studium trendd byly formulovany pozadavky na intervaly minimalni-
ho trvéni studovaného jevu ca 800 let s minimaln{ primérnou hustotou 5-6 *C dat/100 let
pro data s nejistotou 120 let. Pro data s mensi nejistotou pak nezbytné mnoZstvi nezavislych
datovanych vzorkd narGsta (Williams 2012). Pfi aplikaci frekven¢nich metod na omezené
a kratsf intervaly je ale nutné tato kritéria vzdy diskutovat zvIast pro dany ¢asovy interval
s ohledem na prubéh kalibra¢ni krivky a formulovat predpoklad rovnomérného nezavislé-
ho pokryti studovaného intervalu datovanymi vzorky ve vztahu k pouzitym '“C datim.

Souctova distribuce pouZzitd Trampotou a Kvétinou (v programu OxCal prikaz SUM)
predstavuje jednoduchy soucet distribuci hustot pravdépodobnosti staif kazdého ze vzorka
po kalibraci. Tento soucet je jesté normovan. Souctova distribuce (sumace) ze své podstaty
nevyjadfuje prubéh hustoty pravdépodobnosti stafi zpracovavaného souboru dat, jako je
tomu u vyjadreni jednoho kalibrovaného data, ale vyjadiuje pribéh rozmisténi jednotlivych
dat ze vzorku ve zpracovavaném souboru. Sumace predstavuje zptsob odhadu rozmisténi
téchto dat. Na tento odli$ny vyznam sumacnich graft oproti kalibraénim grafiim bylo v lite-
rature opakované ukazano (z Trampotou a Kvétinou citované literatury napt. Bronk Ramsey
2017, 1810; vyznamovy rozdil téZ uvadi ndpovéda programu a explicitné na prikladu byl
uveden i v ndpovede nizsi verze programu OxCal (OxCal 3.1_CQL Command Listing / pii-
kaz ,,sum™: https://c14.arch.ox.ac.uk/oxcal3/comm.htm). Z téchto vlastnosti poté plynou
i dasledky pro interpretaci. Samotny souctovy graf predstavuje odhad, u néhoz by mélo byt
diskutovano splnéni predpokladi jako je nestrannost, konzistentnost, eficience a rezistence,
dale napft’. Ze rozsah souctového grafu nezobrazuje rozsah staii studovaného jevu, nebo Ze
vymezeni urcitého souvislého intervalu s danou pravdépodobnosti neplyne z teoretického
chovani ndhodnych veli¢in a konvenct, jak je tomu u kalibrace jednoho '“C data, ale je zvo-
lenym parametrem, obdobné jako jeho umisténi na ¢asové ose atp.

Za problematické lze t€Z povazovat pouZiti frekvencnich postupii pro soubory udélosti,
jejichz délka trvani je priblizné srovnatelna s rozsahem piipustného staii vzorku po kali-
braci. Zde totiZ nelze vyloucit, Ze v§echny vzorky nejsou datovdnim pouze jedné udélosti.
V téchto pripadech (kratkych casovych usecich) frekvencni postupy odrazeji predevsim
vlastnosti kalibra¢ni kfivky misto Zddouciho vyjadreni vlastnosti zpracovdvaného soubo-
ru. Pro data s nejistotou £20 let v intervalu 95% pravdépodobnosti v autory zpracovaném
obdobi ca 5400-3500 BC kolisd rozsah tohoto intervalu v zavislosti na tvaru kalibra¢ni
krivky od 80 po 293 let. Z vlastnosti souctové distribuce lze téz napiiklad uvést, Ze souc-
tovy graf lze Gspésné vyuZit k stanoveni odhadu chronologickych tsekt pred obdobim
a po obdobi vyznaceném souctovym grafem, ve kterych zpracovavana data s hodnotitel-
nou pravdépodobnosti zatim nesveéd¢i pro datovani studovaného jevu. Naopak skute¢né
rozmisténi udélosti uvnitf intervalu, ktery vymezuje souctovy graf, je ddno vlastnostmi
odhadu a ma omezenou vypovédni schopnost. Z toho divodu samotné piekryti ¢i shoda
souctovych distribuci hustot pravdépodobnosti u omezenych intervald neumoziiuje jed-
noznacné posouzeni shodného starf srovnavanych soubori. To lze ndzorné ukazat na jed-
noduchém pripadu.
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Obr. 1. Srovnani KDE-model distribuci pro datové sady dle Trampota - Kvétina 2022, tab. 1. Pfevzaté ozna-
ceni: A — skupina ,pfedbaalberskd”; B1 — ,baalberg”; B2 — ,baalberg” bez lok. Zédovice — Dolni Ujezd
(Poz-116689); C — ,Boleraz”.

Fig. 1. A comparison of the KDE model distributions for data sets according to Trampota - Kvétina 2022,
tab. 1. Adopted designations: A — ‘pre-Baalberge group’; B1 — ‘Baalberge’; B2 — ‘Baalberge’ without the
Zadovice — Dolni Ujezd site (Poz-116689); C — ‘Boleraz’.
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Z vlastnosti kalibra¢ni kfivky plyne, Ze dva odlisné staré vzorky mohou mit shodny
obsah “C, a tak tyto vzorky vykazuji shodné radiokarbonové staii. Jako piiklad 1ze uvést
dva kratkodobé kontexty (napf’. vrstva obili v obilnici), jeden o skute¢ném stari 3900 BC
a druhy 3790 BC. Métenim obsahu uhliku ve vzorcich se s 95% pravdépodobnosti budou
vysledky pfi presnosti méreni =15 let z obou kontextd pohybovat v intervalu 4990-5050 BP
s maximem &etnosti 5020 BP (shodné “C staii = 5020=15 BP). Vytvoiime-li dva soubory
vzorki, jeden ze star§iho a druhy z mladsiho kontextu, pak rozdily zastoupeni vysledka
meéreni radiokarbonového stari v téchto souborech budou ndhodné (vzniklé v disledku zpt-
sobu méfeni obsahu '“C). Stejné tak rozdily v souctovych distribucich budou zptisobeny
ndhodou. Pfi dostate¢né velkém poctu “C dat budou poté oba dva souctové grafy praktic-
ky shodné. Pfi pouziti postupu vyhodnoceni souc¢tovych grafi, jak je pouzivaji Trampota
a Kvétina, bychom ze srovnani téchto shodnych vyslednych souctovych distribuci méli
usuzovat, Ze i oba mérené kontexty jsou stejné staré. Tento zavér je ale nespravny, nebot
chronologicky jsou oba analyzované kontexty od sebe vzdalené 110 let. Uvedeny priklad
ukazuje, Ze ze samotného prekryvu souctovych grafii nelze jednoznacné usuzovat na sou-
Casnost studovanych jevu. Pro tplnost dodejme, Ze analogicky jako k souctovym distri-
bucim je tieba pristupovat i k odhadim vytvorenym jadrovym odhadem hustoty (metoda
KDE - Kernel density estimation), ve kterych je vysledek ovlivnén volbou parametri. Podob-
né vlastnosti ma i vysledek vznikly pouZitim piikazu KDE_model v programu OxCal, ktery
za pomoci bayesovského modelovani vybira nejvhodnéjsi parametry pro distribuci KDE.

Z vyse popsanych vlastnosti souctovych grafii pak plynou chyby ve zpracovani a in-
terpretaci téchto grafi v praci Trampoty a Kvétiny. Autori chybné interpretuji rozsah
sumacnich graft jako rozsah trvani kultury, skupiny ¢i faze. Pripadné intuitivné vymezu-
j1 68% interval na souctovém ¢i KDE_model grafu a ddle s nim pracuji jako s datovanim
jevu s 68% pravdépodobnosti. Neni zfejmé, proc¢ neni zvolena jind pravdépodobnost a jak
byl interval umistén na ¢asové ose. (Program OxCal tuto funkci u souctovych grafl nena-
bizi z divodu odlisného vyznamu.) Za chybu je téZ nutné povazovat stanoveni soucasnos-
ti na zdkladé prekryvu souctovych grafa (Trampota — Kvétina 2020, 172-180). Samotné
srovnani grafa SUM a KDE_model v néjakém intervalu s modelovanymi hranicemi sou-
bort dat nedava smysl (Trampota — Kvétina 2020, obr. 2) a numerickd blizkost plyne pie-
devsim z toho, Ze pfi jednofdzovém uniformnim i trapézovém modelu je pocetni vyjadreni
faze shodné s prikazem SUM (srov. ndpovéda OxCal_piikaz sum).

Dalsi neodstranitelnou vadou celého zpracovani v praci Trampoty a Kvétiny je ucelo-
vé volba parametri s cilem dosazeni zZadanych vysledkl. Autofi uvadéji, ze ,,Vysledky
modelt SUM a KDE jsou vyjadreny v intervalech s pravdépodobnosti 68 %. Pri pouziti
95% pravdépodobnosti by rozsah nékterych vyslednych intervali byl zjevn€ v rozporu
s externimi archeologickymi dikazy.” (The results of SUM and KDE models are expres-
sed in a range with a probability of 68 %. Using a 95% probability, the extent of some of
the resulting intervals would clearly be in conflict with external archaeological evidence;
Trampota — Kvétina 2020, 172). Zjisténi, ze zahrnuti neredukované informace podava
vysledky v rozporu s archeologickymi doklady, by samo o sobé mélo nasmérovat maxi-
malni usili k vysvétleni tohoto rozporu ¢i k revizi pouZzité metodiky nebo datovych sad.
Autori vsak voli opacny postup a za Gc¢elem dosazeni ocekdavanych vysledki upravuji a re-
dukuji vstupni data. Tento postup, oznacovany jako cherry picking, fishing nebo loveni
v datech, patii mezi pochybné vyzkumné praktiky. I jejich byt nezdmérné pouZiti diskvali-
fikuje mnohdy zajimavé vysledky, tmyslné pouziti snizuje ddvéryhodnost samych autort.
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Uvedené divody, diky nimZ jsme se rozboru doty¢ného ¢lanku (Trampota — Kvétina
2020) vénovali, Ize shrnout jako absenci kritiky zpracovavanych dat, neprezkoumatelnost
postupu zpracovani, chybnou préci a interpretaci s odhady SUM a KDE a v neposledni
radé absenci diskuse parametr( a vhodnosti volby pouzitych postupd, tj. prokdzani, Ze pred-
poklady spravného pouZiti postupt zpracovani jsou splnény. Bohuzel n€které z téchto ne-
spravnosti miZzeme dobfe rozpoznat i v dalsi praci publikované neddvno v AR, ve které
Trampota a Kvétina vystupuji jako spoluautoti (Trampota et al. 2021), a t€Z v poslednim
prispévku, na néjz tento text odpovida (Trampota — Kvétina 2022). Préci tykajici se eneoli-
tického pohibivani na Moraveé (Trampota et al. 2021), zejména jeji zavérecné Casti tykajici
se radiokarbonové modelace, 1ze opét vytknout absenci kritiky zpracovdvanych “C dat,
u kterych neni zfejmé, jaka byla pouzita a odkud pochazeji (autofi pouze uvadéji pocet
38 zpracovanych “C dat). Celkové je tak zpracovani nepiezkoumatelné. V préci opét chybi
diskuse splnéni predpokladl pro pouziti frekvencnich postupti zpracovani. Chybi téz dolo-
Zeni vhodnosti formulace odhadu za pouziti pfikazu KDE_model prostrednictvim diskuse
jeho parametrd. V neposledni fadé je chybna interpretace odhadu frekvence vyskytu jako
pravdépodobnosti stati (Trampota et al. 2021, 351-353).

V ptispévku (Trampota — Kvétina 2022), na ktery odpovida tento text, autofi tabelarné
prezentuji zpracovavand data s odkazy na prislusnou literaturu. Ttidéni do skupin ,,pred-
baalbersky*; baalbersky a Bolerdz provedli na zakladé literatury bez diskuse spravnosti
tohoto rozfazeni (napf. pro Zadovice — Dolni Ujezd, obj. 128/1986, byly o piifazeni k ba-
alberskému stupni vysloveny pochybnosti: Trampota et al. 2021, 349). Prvé dva soubory
jsou reprezentovany pocty 9 a 8 dat, posledni 18 daty. Vysledné odhady ziskané z téchto
dat za pomoci piikazu KDE_model v programu OxCal ukazuje obr. I (grafy A, Bl a C
odpovidaji grafim v Trampota — Kvétina 2022, obr. 1). Pro diskusi kvality jednotlivych
odhadi pouZijeme hodnoceni chovani vyhlazovaciho parametru (na obrazcich znazornéno
svétle modre v intervalu 1o, plnd modra Céra je stfedni hodnota) a distribuci podminéné
pravdépodobnosti koeficientu tohoto parametru na intervalu od O do hodnoty stanovené
za pomoci Silvermanova pravidla. VSechny grafy vykazuji podobné chovéni. Z grafického
znazornéni chovani vyhlazovaciho parametru vidime vysokou variabilitu v + 1c intervalu
a jeho velké kolisani. Z uvedeného vyplyv4, Ze model je velmi zavisly na velikosti koefi-
cientu vyhlazeni. Zaroven jeho velikost je i vétSi nez jeho stfedni hodnota, coz svéd¢i
o malé robustnosti téchto odhadi. V pripadé dobrych odhadu se predpoklada, Ze hustota
podminéné pravdépodobnosti koeficientu vyhlazovaciho parametru ma priblizZné symetric-
ké normalni rozdé€leni (Bronk Ramsey 2017, 1830). Ve vSech modelech vSak je toto rozdé-
leni rostouci s maximem blizkym 1. Lze tak dovozovat, Ze pouZiti postupu KDE_model
neni vhodné pro odhad za pouZiti uvedenych tii datovych sad (viz Bronk Ramsey 2017,
1814-1815, 1830-1831). Z chovani 1o intervalu je patrné, Ze nevhodnost tohoto postupu
a jeho mald validita plyne predev§im z malého poctu dat a kratké doby trvani jevu popiso-
vaného daty. Zarover otazka, jaky jev tato data skute¢né reprezentativné popisuji, zistava
oteviend. Malou stabilitu modelu a silnou zdvislost i na jednom datu ukazuje rozdil v gra-
fech B1 a B2 (obr. 1). Z datové sady v modelu B2 bylo odstranéno jedno vyse uvedené
,nejisté piifazené” datum z Zadovic — Dolniho Ujezda, obj. 128/1986. Rozdily v chovéni
grafu a modelace jsou jasné patrné.

Vzhledem k nespravné zvolenému postupu zpracovani nenf nezbytné se dile k vysled-
kim Trampoty a Kvétiny vyjadrovat, presto si dovolime jeSté jednu poznamku k tdvaze,
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kterou autori argumentuji pii vybéru ,,piki* pro uréenti stari (Trampota — Kvétina 2022, 137).
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Krom toho, Ze opét odhad cetnosti vyskytu interpretuji jako distribuci hustoty pravdépo-
dobnosti stafi, tak nizky odhad ¢etnosti vyskytu mezi ,,piky* navic vysvétluji jako pripad-
ny hiat. Je nutné upozornit, Ze odhady jsou provadény na zakladé vybérovych souborl
a samotnd absence jevu ve vybérovém souboru neumoZziiuje rozhodnout, zda absence je
dilem ndhody pfi vybéru, ¢i zda jev skuteéné neexistuje. Pro rozhodnuti nabizi statistika
odpovidajici nastroje ve formé riiznych postupt a testd.

S predstavou, ze Sir§imu pouziti frekvencnich metod pro feseni detailnich chronologic-
kych vztaht v archeologii v soucasné dobé brani predevsim nedostatecné mnozstvi kvalit-
nich "C dat, 1ze souhlasit pouze ¢astecné. U kratkych intervald trvani nabyva na véze repre-
zentativni a rovhomérné (tj. nezdvisle provzorkované) zastoupeni datovanych kontextd
studovaného obdobi. Intencionalita vzniku archeologickych kontextt a proces archeologi-
zace vSak do kazdé vzorkovaci metody zandsi velkou a téZko hodnotitelnou miru nejistoty.
Tyto nezndmé faktory nemohou byt pfi ptipadném vyhodnoceni prehliZzeny. Pro vyhod-
noceni dlouhotrvajicich trendl vSak tato metoda jisté dozna §ir$iho uplatnéni. Ur¢ité neni
na misté uptednostiiovani ¢i dehonestace frekven¢nich analyz na tkor bayesovskych postu-
pu ¢i naopak. Ob€ metody pfi spravné aplikaci a splnéni predpokladi poskytuji spravné
a srovnatelné vysledky. U bayesovskych postupt jsou limitujici formulace pocatecnich
predstav, u frekven¢nich modeld je to poté splnéni a ovéfeni vSech predpokladd o vlastnos-
tech dat a vzniku datovych soubort.

Analyza vysSe uvedenych praci, na nichz se podileli F. Trampota a P. Kvétina, se tyka-
la postupu zpracovani a interpretaci modelovanych dat. V piipad¢, Ze na zdkladé chybného
postupu ¢i zpracovani byly ¢inény obecné zavéry, nelze tyto zavéry povaZovat za podlo-
Zené. V ostatnich piipadech ma grafické zpracovéni “C dat piedevsim ilustrativni vypo-
véd. Zarovei tim neni devalvovén potencidl stanovenych hypotéz, tyto hypotézy vSak na
zdkladé pouzitych postupti zpracovani “C dat neni mozné povazovat za ovéiené, a nelze
jimi argumentovat.
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