LITIKUM

A Koékor Kerekasztal folydirata
Journal of the Lithic Research Roundtable
3. évfolyam « Volume 3 « 2015

W

HU ISSN 2064-3640
www.litikum.hu






LITIKUM

Litikum
A Koékor Kerekasztal folydirata
Journal of the Lithic Research Roundtable

3. évfolyam « Volume 3 « 2015
Szerkesztok - Edited by
Zsolt Mester, Gyorgy Lengyel, Viola T. Dobosi,
Attila Kiraly

0006

HU ISSN 2064-3640
www.litikum.hu




LITIKUM - A KOKOR KEREKASZTAL FOLYOIRATA
Litikum - Journal of the Lithic Research Roundtable

Volume 3 - 2015

HU ISSN 2064-3640

A Litikum a kbéeszkozokkel foglalkozé szakembereket tomorité Kékor Kerekasztal évente egyszer megjelené elektronikus

folyoirata (ISSN 2064-3640 (Online)). A Litikum célja olyan tudoméanyos cikkek publikalasa, amelyek a Karpat-medence és
a kornyezo6 teriletek kékorat érintik, kéeszkozokkel kapcsolatos kutatasok eredményeit mutatjak be, elméleteket fejtenek
ki, mbédszereket és megkozelitési médokat ismertetnek. Tovabbi informaciok honlapunkon: https://litikum.hu

The Litikum is a platinum open access electronic journal of the Lithic Research Roundtable, an informal assembly of lithic experts
in Hungary, with a volume per year (ISSN 2064-3640 (Online)). Litikum publishes articles (1) from the field of archaeology
concerning lithic research of the Palaeolithic, Mesolithic, Neolithic and later periods, and (2) developing theoretical and
methodological issues related to the field of lithic studies in general. For further information, see https://litikum.hu

SZERKESZTOSEG - EDITORIAL BOARD

Mester Zsolt « Zsolt Mester, E6tvos Lorand Tudomanyegyetem « E6tvos Lorand University
fészerkesztd, szerkesztésért felelés személy « editor-in-chief, responsible editor ¢ litikum@litikum.hu
Lengyel Gydrgy « Gyorgy Lengyel, Miskolci Egyetem « University of Miskolc

szerkesztd, kiado, kiadasért felelés személy « editor, responsible publisher « litikum@litikum.hu
Viola T. Dobosi ¢ T. Dobosi Viola, Magyar Nemzeti Mizeum « Hungarian National Museum
szerkesztd « editor « litikum@litikum.hu

Kiraly Attila « Attila Kiraly, E6tvos Lorand Tudoményegyetem « E6tvos Lorand University

szerkesztd, technikai szerkesztd « editor, technical editor « attila@litikum.hu

Kiado « Publisher — Kékor Kerekasztal, Lithic Research Roundtable
A kiad6 székhelye - registered office — H-1088 Budapest, MGzeum Krt. 4/B
Honlap - homepage — https://www.litikum.hu « B litikum « Email — litikum@litikum.hu

A kiadvéany a Creative Commons Nevezd meg! - Ne add el! - igy add tovabb! 4.0 Nemzetkozi Licenc feltételeinek
megfelel6en hasznalhaté fel. A m{ szabadon hasznalhatd, terjeszthetd és sokszorosithat6 az eredeti szerzé és forras
megjeldlése mellett. A feldolgozott, atalakitott szarmazékos mu az eredeti licenszfeltételekkel terjeszthetd.

This volume is available through Creative Commons License Attribution-Noncommercial-ShareAlike 4.0
International. You are free to copy and redistribute the material in any medium or format, and transform the
material, under the following terms: You must give appropriate credit, provide a link to the license, and indicate
if changes were made. You may not use the material for commercial purposes. If you remix, transform, or build
upon the material, you must distribute your contributions under the same license as the original. @®®®

TARTALOM - CONTENTS

Mogyorésbanya-Ujfalusi-dombok, zaréjelentés (Mogyordsbanya-Ujfalusi-dombok, final report)
T. Dobosi, Viola

Bifaces in plain sight: testing elliptical Fourier analysis in identifying reduction effects on Late Middle Palaeolithic bifacial tools
Serwatka, Kamil

Analysis of Organic Compounds: Applications in Archaeology and Earth Science
Grafka, Oliwia; Werra, Dagmara H.; Siuda, Rafat

Flint artefacts from Rivne (Ukraine) in the collection of the District Museum in Torun
Bielinska-Majewska, Beata

Open-air site complex with leaf-points at Szécsénke (Cserhat Mountains, Northern Hungary), Preliminary results
Péntek, Attila

Palaeolithic industries with bifacial technologies and Crimean Micoquian Tradition
as one of their Middle Palaeolithic industrial examples

Demidenko, Yuri E.

13

27

39

47

71



Litikum - A Kékor Kerekasztal Folyoirata « 3. évfolyam / 2013 / 5-12

Litikum - Journal of the Lithic Research Roundtable « volume 3 /2013 / 5-12

LITIKUM 00O

HU ISSN 2064-3640 « www.litikum.hu ¢ litikum®@Ilitikum.hu

Mogyorésbanya-Ujfalusi-dombok, zaréjelentés

T. Dobosi Viola

Kivonat

Abstract

A Duna 208 méter magas teraszan, 1983-ban keriilt el6 a fels paleolitikus lelShely. Kilenc asatason, harom tele-
piilési foltot tartunk fel. Az 6sszesen 440 négyzetméterbdl 360 négyzetméter in situ kultirréteget bontottunk ki.
Alel6hely a sagvari kultara sztratotipusa. Az el6kertilt leletanyag végleges feldolgozasa el6tt roviden 6sszefoglal-
juk alegfontosabb eredményeket. Gazdag eszkozkészlete a kultdra kiilonallasat igazolja a gravetti entitason beliil.
A kulturalis hovatartozast meghatarozo eszkoztipusok mellett jelentGsen nétt a kavics nyersanyag felhasznalasa-
nak mértéke, ami a laminarizacio alacsony értékét, az ipar kissé atipkus jellegét eredményezi.

Mogyorésbanya-Ujfalusi-dombok, final report

The Upper Palaeolithic site was discovered at the 208 meters high terrace of the River Danube in 1983. We excavated
three occupation areas in course of nine campaigns, unearthing 360 square meters in situ cultural layer out of
the whole 440 square meters. The site considered as the stratotype of the Sagvarian culture. Before the ultimate
study of findings we summarize here our most important results until today. The rich tool set testifies the distinct
status of the Sagvarian inside the Gravettian entity. Beside the lithic types that decided the cultural stand of the
assemblage, a newly observed charateristic is the intensive use of pebbles as raw material. This raw material form
reduces the degree of laminarization in the collection, which address a quite atypical caracter for the industry.
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1. Topografia

2. Kutatastorténet

Mogyordésbanya a Gerecse északi peremén Komarom-Esz-
tergom megyei telepiilés. A kistérség két meghatarozé taj-
képi eleme a 457 méter magas Gete, a Gerecse kiilonalld
legkeletibb tagja, és a bajoti Oreg-ké filiggdleges sziklafala.
A dorogi 6blozet utan nyugatra folytat6dé késé-jégkori Du-
na-teraszokat széles alluvidlis siksag valasztja el a jelenko-
ri medert6l, s a Duna jobb parti mellékvizei szabdaljik fel.
A Mogyoroési-patak bal partjan, a délkelet felé enyhén lejté
208 m tszf. magassagu dombtetén keriilt el§ az Gskékori
telep, ralatassal a Jankovich barlangra (1. dbra).

s

meg. Egyrészt a megbontott természetes novénytakaro és
a foldm{velés kovetkeztében felléps intenziv erdzid latva-
nyosan elegyengette: a terasz magasabb peremér6l lehor-
dott humusz a mélyedésekben felhalmozddik. Masrészt a
kisebb egyenetlenségeket a mult szazad kézepén felhagyott,
de nem tomedékelt banyajaratok beroskadasa eredményez-
te (nem igazolt magyarazat).

A telepet terepbejarason Homola Istvan fedezte fel a kiéke-
16dott kultarréteg szétszantott maradvanyainak osszegyj-
tésével. A felszinen a leletek két foltban koncentralédtak (a
késbbbi I. és II. teleplilési egység).

Az adsatasok soran (1. tablazat) harom, egymastdl tires sa-
vokkal elvalasztott telepiilési foltot tartunk fel: az I. folt 204
m tszf. magassagban 40 m? teriiletd, a II. folt az I. folttdl 25
méterre nyugatra 30 m? tertiletd, a III. folt tovabbi 45 mé-
terre EENy-ra 206 m tszf. magassagban 290 m? teriilet( (Do-
bosi 1992, 2011).

3. Rétegsor

A déli-délkeleti kitettségilejtén a Wiirm eljegesedés végén
minimum 2 méter vastagsagban halmozédott fel a 16sz. A
kultirréteg a patakvolgy iranyaban, a terasz peremén Kki-
ékelddott, a II1. teleptilési folt északi szélén a hajdan
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1. abra. Mogyordsbanya-Ujfalusi-dombok leléhely az Oreg-kével. // Figure 1. The site Mogyordsbanya-Ujfalusi-dombok with the Oreg-ké hill in

the background.

Ev Kutatas Leltari szam

1983 Homola I. terepbejarasa  Pb.84/251-301
1984 T. Dobosi V. &satasa Pb.84.302-819
1986 T. Dobosi V. asatasa Pb.88/751-1046
1991 T. Dobosi V. asatasa Pb.93/1-375
1992-1998 Homola I. gyUjtése Pb.99/381-384

1999 T. Dobosi V. asatasa Pb 2000.584-816
2001 T. Dobosi V. asatasa Pb.2001.2-174

2005 T. Dobosi V. asatasa Pb.2006.2.1-34

2006 T. Dobosi V. dsatasa Pb.2009.2.1-94

2008 T. Dobosi V. asatasa Pb.2009.3.1-9

2009 T. Dobosi V. asatasa Pb.2010.4.1-2010.4.9

1. tablazat. A lel6hely kutatasai és a kapcsolodé leletanyag a Magyar

Nemzeti MUzeum gyUjteményében. // Table 1. Excavations and surveys

at the site with inventory number of the collections in the Hungarian
National Museum.

vizszintes dombtet§ (az eredeti jarészint) a jelenlegi felszin
alatt mar 170-180 cm mélyen van. A 16szben vilagosan ké-
vethet6 az 5-10 cm vastag kulttirréteg. A I11. telepiilési folt 2
méter mély sarkaban felvett szelvényt Ruszkiczay-Riidiger
Zso6fia elemezte (Ruszkiczay-Rudiger 2011). Arecens A ésa B
talajszint alatt magas karbonat tartalmdu, rétegzetlen, fakd
sarga, tipusos 16sz kovetkezik. A kultarréteg f6l6tt 50 cm-
rel gyakoribba valnak a hajszalgyokerek menti masodla-
gos mészkivalasok (mészmicélium), ami arra utal, hogy az
éghajlat szarazodik, flives sztyepp vegetacio a jellemzé (2.
abra).

4. Fauna

Krolopp Endre vizsgalta a puhatest faunat. A Succinea
oblonga 36 %-os dominancidja a jelenkorinal hivosebb,
flives vegetaciot jelez (Krolopp 1992: 17). A gerinces fauna
feldolgozatlan. A kultarréteg preparalasa soran felismerhe-
t6 maradvanyok tulnyomoéan Rangifer tarandus-hoz tartoz-
tak, s a zsakmany kozott legalabb egy Equus sp. biztosan volt.

5. Telepiilési jelenségek

Az asatasi gyakorlatnak megfelelGen egy-egy telepiilési
folt feltarasat addig folytattuk, amig a szelvény vagy kuta-
téarok teljesen kitiriilt. Az L. és II. foltot teljesen feltartuk,
a IIL. foltnak lezartuk a nyugati és déli peremét. Eszakon a
kulturréteg kitiresedett, mar csak szelvényenként 1-2 lelet
jelezte a teleptilési felszin szélét, egyben a kultdrréteget. A
déli oldalon az utolsé feltart szelvény GPS-sel rogzitett sar-
kan tdl megritkult, de még folytatédott a kulturréteg. Itt
mod nyilik a sztratigrafia késébbi revizidjara, hitelesitésére.

A kultarréteg a hazai tapasztalatoknak megfelelen nem
tal intenziv, am nagy kiterjedési - kiilonosen a III. telepii-
lési folt -, mint az jellemz6 a sagvari kultdra tobbi, altalanos
funkcioja telepére. A metszetben a lakofelszint 5-8 cm vas-
tag, kozelitGen vizszintes helyzet, a kornyezeténél sotétebb
sav jelzi. A telepiilés egyréteg(, az eredetileg novényzettel
gyéren fedett, laza felszinen a ferdén vagy fiigg6legesen be-
agyazodott csontok és kovek a jol kovethet6 kultarréteg tel-

jes vastagsagan gyakran tdlnyudlnak. A szintenkénti bontas
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nem a telepiilés bels6 sztratigrafiajat jelzi, pusztan techni-
kai sziikséglet: a laza 16szben csak igy lehetett preparalni a
felszint. A rossz megtartasu fauna szétszort, felhasitott-osz-
szetort konyhahulladék, szérvanyosan kiilonallé fogak vagy
allkapocs toredékek. A tiizhelyeket valtozé nagysagu, hata-
rozatlan korvonald, a szabadtéri tlizhelyekre jellemz&en
egyenetlentil atégett, voroses-kormos-hamus foltok kép-
viselik. A legnagyobb kozel 1 m2. Egy parazstartd lyuknak
meghatarozhaté objektum 35 cm atmérdjd, 15 cm mély, le-
kerekitett alju godor tele hamuval, faszénnel és erdsen at-
égett csonttoredékkel. Kevés, de j6 megtartast, darabos
faszén a felszinen szétszortan is gyGjthet6 volt.

6. Régészeti leletanyag

Mar a nyilt szini telepek kutatasanak kezdetén nyilvanval6
volt, hogy Sagvar-Lyukasdomb eszkozkészlete elkiiloniil a
Duna-kanyarban, elsésorban Pilismaréton megismert lel§-
helyekét6l. A magyarazatot valtozatos kronolégiai, topogra-
fiai, klimatikus okokban keresték, s a kulturalis kapcsolatok
lehetséges iranyaval igazoltak. A mult szazad nyolcvanas
éveire Mogyoroésbanya és néhany mas lel6hely el6kertilé-
sével és Szob revizidjaval korvonalazddott a sagvari kul-
tira vagy kavics-gravetti, mint a gravetti kultira faciese.
Geokronoldgiai hattere a Lascaux-Sagvar interstadialis
hazai kimutatdsa nyoman koérvonalazott Sagvar id6szak.

A kulttra legjellemz6bb sajatsaga a kavics nyersanyag, ami
a mogyorosbanyai régészeti leletanyagot is meghatarozza.
A fels6 paleolitikumban altalanosan hasznalt nyersanyag-
forrasokat a mogyordsbanyaiak is ismerték, &m emellett
megnbtt a vegyes Osszetételd kavicsrétegekbdl gydjtott,
6-8 cm-es kavicsok szerepe. Az eszkozok atlagmérete ki-
sebb a gravetti kulttira kortars illetve idGsebb lelet-egytit-
teseinek készleteinél. Bar egyel6re nem ismerjiik a konkrét
kavics-el6fordulast, ahonnan a nyersanyagot gytjtotték, az
id6sebb teraszkavics-el6fordulasok altalaban vegyes osz-
szetételd és valtozatos méretl kavicsokbdl allnak, gyakor-
latilag korlatlan mennyiségben. Azaz a szamukra megfelel§
mérettartomanyt tudatos valogatas alapjan gydjtotték be.
Ez az alapanyag kevéssé gazdasagosan hasznalhato ki, sok a
~felesleg”, a feldarabolaskor eldallitott/keletkezett, tovabb
nem hasznosithaté hulladék, megnétt a kavicskérges da-
rabok és az, archaikus jellegli geometrikus kavicseszkozok
aranya. Az ipar a preferalt kavicsnyersanyagbél kovetkez6-
en kissé atipikus jellegd.

A Mogyorésbanyan az 6sszesen mintegy 360 m? telepiilé-
si felszinr6l 1913 tételben beleltarozott régészeti leletanyag
7704 db. Ebb6l kdényersanyagt 7598 db. A régészeti és a
faunisztikai anyagot a Magyar Nemzeti Mtzeum 6rzi. A ré-
gészeti feldolgozas folyamatban van, itt az el6zetes eredmé-
nyeket foglaljuk dssze.

Mogyordésbanya egy altalanos, vegyes funkciéji, huzamo-
sabb ideig lakott telepiilés. Egyel6re nem latjuk a harom te-
lepiilési egység tipusspektrumai kozotti egyezéseket, illetve
eltéréseket, ami a lakotér funkcidjara utalhatna. A telepiilé-
si foltok kozelsége, elrendez6dése alapjan egyideji lakottsa-
got feltételeztink. Ennek konkrét bizonyitékai (pl. a magkd

Mogyoroésbanya - Ujfalusi-dombok
2001

B3 szelvény keleti fala / Eastern profile of trench

0
szantott feltalaj / ploughed soil (30-35 cm)
IZ' B szint / B horizon (18-25 cm)
-
100 165z / loess
®[5]
pszeudomyceliumos 16sz
loess with pseudo mycelia
g IE— kultarréteg / culture bearing layer (1-2 cm)
200

16sz / loess

[ ) alltajarat / biogalery

[11[9]

2. abra. Rétegsor. // Figure 2. Stratigraphy.

iiledékminta / sediment sample

és a levalasztott penge nem ugyanazon a lakéfelszinen van)
arészletes elemzés utan varhatok.

Az eszkozkészlet sajatossaga, ami alapjan egy 4j kultdra
korvonalazasa indokolt, hogy magas a ,kavics szekci¢” ara-
nya, a laminarizacié mértéke a szokasos késg paleolitikus
iparokhoz képest alacsony: a szélesség a pengeiparoknal el-
varhat6 50 %-os, vagy az alatti atlag helyett 65 % koriil van
a hosszusaghoz képest.

A vakardk aranya 25 % korili, ezen beliil a penge-, szi-
lank- és magas (gyalu) vakardk szama kozel azonos (3. abra).
Az arvés6k szama meghaladja a vakarékét, mint az a t6bbi
gravetti filumra is jellemz6. Aranyuk 40 % kortili. Legtobb a
kozépsd éld, majd az oldalso éli és kettds arvésd kovetkezik
(4. abra). A retusalt, csonkitott pengék aranya nem kiugro,
viszont feltlinden kevés a tipikus Gravette-hegy. A tompi-
tott hatd mikropengék a sagvari és az epigravetti kortars
id6sebb fazisara egyarant jellemzdek. A kavicseszkozok két
csoportja koziil a tipikusakat a chopperek, chopping-toolok
és a gerezdkaparok alkotjak, a nem-standard csoportot a ge-
rezdek, szegmensek, fél- és negyed kavicsok képviselik (5.
abra).

Az eszkozoket helyben készitették, a szilank és gyartasi
hulladék 82 %-ot tesz ki.

A gravetti entitds harom filumanak tipusmegoszlasat
csak annak el@rebocsatasaval lehet 6sszehasonlitani, hogy
a vizsgalt lel6helyek egyike sem tekinthetd 100 %-osan
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lel6hely vakaro arvéso pengehegy
Bodrogkeresztur* 21,3 29,0 4,0
Megyaszd* 26,8 21,0 5,0
Hont* 20,0 38,5 0,0
Pilismarot** 26,0 33,0 0,9
Mogyorésbanya 24,0 39,0 1,3

Gravette-hegy vallas eszkoz tompitott kaparé kavics
3,0 17 1,0 4,2 0,0
1,0 14 9,0 74 0,0
38 0,0 11,5 6,2 0,0
0,9 11 ***33 43 0,0
04 19 35 *EE 52 3,1

2. tablazat. A gravetti entitads harom filumanak tipusmegoszlasa szazalékokban. // Table 2. Lithic tool type proportions concerning the three phyla

of the Gravettian entity.

* A gravetti entitas idésebb pengés filuma

** A gravetti entitas fiatalabb pengés/epigravetti filuma. Feltételezve az egymastdl latotavolsagra sorakozd 6 telepiilési felszin egykorisagat, a

szazalékos kiértékelhetdség érdekében az eszkozlistakat 6sszevontuk.

*** A Pilismardt-Didson eldkerilt 14 tompitott hatd mikropenge alapjan jutottunk arra a kovetkeztetésre, hogy a pilisszantoi kultdra, amelyet
voltaképpen csak a névado leléhely reprezental, nem 6nall6 kulturalis egység. A hidnyos, aszimmetrikus eszkdzkészlet nem kultira-, hanem
funkcidspecifikus: a ,barlangos” kdzéphegység labanal megtelepedett epigravettiek alkalmi vadasztanyai, fegyver- vagy szérmeraktarai lehettek.
Mogyorosbanya esetében az egy éran bellil elérheté Jankovich-barlang felsé rétegosszletének 30 db-os eszkdzkészlete lehet ilyen.

*rxx KozUluk 5 gerezdkaparo a ,kavicsos” kozépsé paleolitikus iparok vezérlelete. Ezek dGnmagukban a felszinen begydjtve, megtévesztd informaci-

o6t adhatnak a lel6hely kulturlis besorolasahoz!

feltartnak. Mogyorésbanyan a hianyzé néhany % a IIL le-
I6helyen a késGbbi hitelesitésre bennhagyott 4 méteres ta-
nuszelvény. Eddigi tapasztalataink alapjan a telepiilési folt
peremén, ezen a néhany négyzetméteren késébb elékeriild
eszkozok lényegesen nem modositjak az dsszképet. Az ada-

tok tajékozodo jellegiiek (2. tablazat).

A konkrét értékekben mutatkozé kiilonbségek ellenére a
vakardk aranya kiegyensulyozottnak tekinthetd. A 21-39 %
kozott ingadozd arvésé értékekkel egytitt az eszkozkészlet
felét-kétharmadat képviselik. Ezt a szabalyt a gravetti en-
titas egyik meghatarozo jellegzetességének is tekinthetjiik,
szemben példaul a nyilt szini aurignaci telepek hasonlé sza-
maival. A vakarék aranya az arvésékkel szemben Nagyré-
de leletanyagaban 57:9, Acsa esetében 50:8 a vakardk javara,
ami szintén az adott kulturdlis egységre jellemz6 adatnak
tekinthetd.

A leletanyagban talalhaté tobb, mint 100 megmunkalatlan
citrus-gerezd alaku kavicshasiték az alsé paleolitikum 6ta a
legkézenfekvGbb forma, mivel a kavics hosszanti felhasita-
sa természetes él ad hoc eszkozt eredményez, mely elna-
gyolva vagy aprolékosan tovabb alakithaté az igényeknek
megfelelGen.

6.1. Nyersanyag

A nyersanyagok a korszak altaldnosan elterjedt és hasz-
nalt, feltehetGen azonos, helyi, regionalis és long distance
forrasokbodl beszerzett kézetfajtai (3. tablazat).

6.2. Egyéb leletek
Ekszercsiga: 85 db (6. dbra)

Az 1970-es évekig tercier ékszercsiga, a harom szobi ék-
szercsiga halmot kivéve érthetetlen médon minddssze né-
hany darab kertilt el6 régészeti kontextusban, mint becses
kuriézum. Azéta jelentdsen megnétt a szamuk. A mogyo-
résbanyai mellett Esztergom-Gyurgyalagon 91 darabot
taldltunk, s Pilismaréton is van néhany. Ugy tiinik, az ék-
szercsiga altalanos, kulturalis hovatartozastél fliggetlen

tartozéka legalabbis a Duna-kanyari fels6 paleolitikus tele-
peknek. Az Esztergom-gyurgyalagi csigakat a paleontoldgiai
elemzés szerint legalabb két, korban és biofaciesben kiilon-
b6z6 (badeni és oligocén) lelhelyrol gydjtotték, kozeli, jobb
parti lel6helyrél (Magyar 1991: 266) vagy a Bérzsény nyuga-
ti peremén kiékel6d6 kozépsé miocén (?) rétegekbdl, mint a
Szob-Ipolypart ékszercsiga raktarlelet esetében. A forrasok
Mogyordsbanyan is feltehet6en ugyanazok lehettek. Joggal
feltételezhetd, hogy a tavolabbi kortars lel6helyeken az ék-
szercsiga értéke a geoldgiai forrasoktdl valé tavolsaggal ara-
nyosan novekedett.

Foldfesték, okker, anyagminta: 21 db

A telepiilésen szokatlanul sok az okker. Helyenként t6bb
dm?-nyi feliileten festette halvanypirosra a 16szt a szétazott
okker. Tobb kisebb, s egy nagyobb darab okker elemzése sze-
rint valtozé mennyiségl vas-oxidot és alumino-szilikatot,
néhany minta kvarcot és kalcitot és viszonylag kevés karbo-
natot tartalmaz (Mihaly 2011: 554).

Borostydn: 1db

Az eddig elSkeriilt két (Mogyordsbanya, Pilismarét-Palrét)
6skokori borostyan eredetét, geoldgiai forrasat az infravo-
ros spektrum analizissel nem lehetett azonositani. (Foldva-
ri 1991: 17).

Hegyikristdly: 1db

Ahazailel6helyeken elSkeriilt néhany hegyikristaly penge
és szilank makroszkopikus és fluid zarvany vizsgalata alap-
jan a nyersanyag forrasai ,,alpi tipusd” kvarctelérek lehet-
tek. A telephez legkozelebb az Alpok keleti nyulvanyain
ismerjiik ezeket az el6fordulasokat, amelyek a Wiirm idején
nem voltak jéggel fedettek. (Dobosi-Gatter 1996: 49).

Ezeken Kkiviil csiszolt homokkd, ammonites-toredék (a Ge-
recsében felszinen gy(jthetd), nummulites (a Mogyorosi-
patak tulpartjan felszinen gydjthetd, kiékel6dik?) fordul el6.
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4. abra. Arvésék. // Figure 4. Burins.



10 Dobosi — Mogyorésbanya-Ujfalusi-dombok / Litikum 3 (2015) 5-12.

H‘HH\HH‘HH}HHlHH\HiWH\HHiWWHWIleH\U\MV!HU!H‘HH[H\WHIHH\W\HH\H\PH[UIHM\H\HH'H\HHIW\HHJH\VH\U!HW[H

14 15 16 iI7 18 19 20 21 22 23 24 25 26 27 28 29

5. abra. Kavicseszk6zok. // Figure 5. Tools made from pebbles.
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6. abra. Ekszercsigak. // Figure 6. Mollusc shells for personal adornment.

7. Abszolut kor

A debreceni ATOMKI két “C korhatarozast végzett:

deb-1169: 19 930 + 300 (Hertelendi 1992: 16)
deb-9673: 19 000 = 250, cal. 21 050-20 140

8. A sagvari kultara hazai lelohelyei

A névado lel6hely az 1909 6ta ismert Sdgvar-Lyukasdomb.
Régészeti iparanak a valamivel késébb felfedezett Duna-
kanyari telepekt6l eltérd jellegét koran felismerték. Tébb
elmélet magyarazta a hazai fels6 paleolitikum fiatalabb
szakaszaban (I6szmagdalénien - késé aurignacien - kele-
ti gravetti, a terminoldgia médosulasai szerint) mutatkozd
kettGsséget. A jelenleg érvényes feloldasa tobb 1épcsés volt.
Az els a Lascaux-Sagvar interstadialis kimutatasa, ami je-
lent8s el6relépés volt a késG-pleisztocén 16sz-sztratigrafia
és a régészeti kronoldgia szinkronizalasaban (Gabori-Csank
1978). A masodik az Gjabb, Sagvarhoz kapcsolhaté lelGhe-
lyek elGkertilése, ami bizonyossa tette, hogy a pengés ha-
gyomanyokat folytaté késé paleolitikus lel6helycsoport
kortarsaként egy kavics nyersanyagot preferalé népcso-
port is megtelepedett a Karpat-medencében. Népes kulti-
ra, az atmeneti vadasztanydkhoz képest nagy kiterjedésd,
tartés megtelepedésre utald lelGhelyeit ismerjik. A névadd
lel6helyen kiviil az ékszercsiga-halmokrdl nevezetes Szob-
Ipolypart, kélapokkal korbevett, hosszan hasznalt tlizhe-
lyekkel (Marko 2007). A Telecskai-dombok északi peremén
Madaras-Téglavetében tobb 150-180 cm atméréjd, gyd-
riis szerkezetd tlizhely kertilt el§, amelyeknek talan a has

nyersanyag* db %
vegyes kova 3493 73,21
radiolarit** 299 6,27
erratikus tizkd 297 6,22
obszidian*** 200 4,19
hidro/limnokvarcit 125 2,62
szarukd 19 0,40
kvarcit 325 6,82
hegyikristaly 1 0,02
egyéb/mezozods kozet 12 0,25
Osszesen 4771 100,00

3. tablazat. A lel6hely nyersanyagai // Table 3. Raw materials of the
site.

* Makroszkopikusan torténd csoportositas, tovabbi elemzés folyamat-
ban.

** A lel6helytél nem nagy tavolsagra (Pisznice, Agostyan) pados meg-
jelenést radiolarit-elé6fordulasokat is ismeriink. A kavicskéreg nélkli
darabokrol egyel6re nem lehet megallapitani, hogy innen vagy egy
idds kavicsteraszbol gy(jtotték-e dket. )

*** Az obszidian aranya a forras tavolsagara tekintettel magas. Ossze-
figghet a felszinen masodlagos forrasokbdl gydjtheté obszidian-gu-
mok mérete az eszkozkésziték igényeinek megfeleld méreteivel.

szaritasaban-tartdsitasaban lehetett szerepiik (Dobosi et al.
1989). Budapest-Corvin téren az erds bolygatas miatt csak
kis feliileten sikertilt feltarni a telephely részletét (Ringer-
Lengyel 2008-2009). Az eddig ismertek koziil a legnagyobb
Mogyorésbanya-Ujfalusi-dombok, egyben a sagvari kultdra
(korabban kavics-gravetti) sztratotipusa.
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Bifaces in plain sight: testing elliptical Fourier analysis in identifying reduction
effects on Late Middle Palaeolithic bifacial tools

Kamil Serwatka

Abstract

Kivonat

Nowadays, geometric morphometrics are being widely implemented in lithic studies. Their application is driven
by the powerful methods of data analysis offered by morphometric computer software. Additionally, computer
programs for digital shape analysis are freeware and easy to handle, even for a non-morphometrician. The results
achieved with this software yield interesting conclusions and they offer a new perspective on lithic tools. This
presents morphometrics as a potentially useful methodological tool in the field of lithic analysis, which often has
to deal with artifacts morphology. The aim of this study is to test the utility of basic shape analyses included in
the PAST (Palaeontological Statistics) computer program, and especially elliptical Fourier analysis, in identifying
reduction effects on Late Middle Palaeolithic bifacial tools. For this purpose, an assemblage of 147 bifacial tools
from Southern Poland was analyzed. The sample comprised of Keilmessergruppen handaxes, Keilmesser and Late
Middle Palaeolithic leaf points. The results reveal patterned changes in artifacts proportions, which may have
been caused by continuous resharpening/reduction as well as by gradual alteration of tools design, due to their
changing function.

A bifacialisok sikjan: a kéeszkdz redukcio hatasanak mérése a késéi kozépsé paleolitikum bifacialis
eszkozein elliptikus Fourier analizis segitségével

A geometrikus morfometria ma széles korben alkalmazott mddszer a kéeszkoz kutatasban. Alkalmazasanak f6
mozgatérugoja a szamitogépes szoftverekben rejlé hatékony adatelemzés lehetdsége. A hatékonysagon tdl a digi-
talis formaelemz6 szoftverek ingyenesek és konnyen alkalmazhatdk, még azok szamara is, akik nem morfometriai
szakemberek. A szoftvert alkalmazva érdekes eredményekre tarthatunk szamot, ami a k6eszkozok értékelésének
Gj perspektivait nytjtja. A morfometria a kdanalizis morfolégiat érint6 kérdéseit illetGen hasznos maddszer lehet.
E tanulmany célja a PAST (Palaeontological Statistics) szoftver ,elliptikus Fourier analizis” alkalmazasanak tesz-
telése a kés6i kozépso paleolitikum bifacialis eszkozein. 147 lengyelorszagi bifacidlis eszkodzt vontunk vizsgalat ala,
hogy megallapitsuk forma és kGeszkoz redukcid kapcsolatat. A mintat Keilmessergruppe szakocak, Keilmesser-ek és
kés6 kozépsd paleolitikus levélhegyek alkottak. A vizsgalat a formai aranyok valtozasaban sajatos mintazatokat
talalt, ami utalhat folyamatos ujraélezésre/redukciora, illetve az eszk6zok dizajnjanak fokozatos médositasara,
ami az eszkozok funkcidjanak valtozasaival fiigghet Gssze.
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1. Introduction

During the past few years, landmark-based morphomet-
rics were repeatedly applied as a methodological tool in nu-
merous lithic studies (i.e. Buchanan-Collard 2010; Lycett
et al. 2010; Iovita 2009; Charlin-Gonzalez-José 2012; Eren-
Lycett 2012). Nowadays, geometric morphometry is used as

an aid in artefact classification (Buchanan et al. 2007), for
the evaluation of the morphological diversity of lithic as-
semblages (Azavedo et al. 2014) or as an indicator of the re-
duction effects on stone tools (Iovita 2011; Thulman 2012).
This considerable dissemination of geometric morphome-
try in lithic studies is most likely caused by the promise of
powerful statistical methods of shape analysis offered by
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Figure 1. Types of bifacial artifacts considered in the study. a: Keilmesser; b: handaxes; c: LMP
leaf points (after Koztowski 2006; Cyrek 2002; Chmielewski 1961). //

1. abra. A tanulmanyban emlitett bifacialis eszk6zok. a: Keilmesser; b: szakocék; c: levélhegyek a késé ko-
zéps6 paleolitikumbol Koztowski 2006; Cyrek 2002; Chmielewski 1961. nyoman.

various morphometric software and a relatively easy way
of handling of those specialized computer programs.

Due to the emphasis, which geometric morphometry puts
ontheoverall shape of analyzed objects, lithic studiesinvolv-
ing morphometrics often focus on bifacial tools. Of all other
stone tools, bifaces were made by shaping comparatively
large raw material blanks into desired forms. This process
may have incorporated the utilization of imposed patterns
of artifacts design (or the so called “mental templates”), as
well as individual concepts of tool making (Wenban-Smith
2004). There exists a widely accepted notion, that bifaces
contain information transcending beyond simple require-
ments of lithic technology or utilitarian needs (Wynn 1996;
Kohn-Mithen 1999; Porr 2005). Some researchers agree that
even the oldest known bifacial tools were made with a sense
of foresight and planning, and that the process of their pro-
duction may have involved the use of complex cognitive
abilities (i.e. Gowlett 2006; Feliks 2008). This encourages
many scholars to use geometric morphometrics in bifacial
tools analyses. Given the computing capabilities of morpho-
metric software, it is possible to compare shapes of many
objects simultaneously and to seek out patterns in their
shape variability, which are hard to grasp using standard
metric attributes. Given these advantages, morphometrics
stand out as an accurate analytical tool, which can yield po-
tentially interesting results.

Geometric morphometrics are commonly used within the
case studies regarding finely crafted bifaces, such as Pale-
oindian points (see references above). There have been
approaches dealing with Lower and Middle Palaeolithic
handaxes as well as Keilmesser in this manner (for example
the works by Costa 2010; Iovita 2009, 2010, 2011; Iovita—
McPherron 2011), but such approaches still seem scarce.

Lower and Middle Palaeolithic bifacial tools are often highly
variable due to their general asymmetry and they hardly fit
into typological terms. Particular difficulties in the process
of the identification and classification of Middle Palaeolith-
ic bifacial artifacts can be observed by looking at the state
of the research on Keilmessergruppen handaxes and backed
knives (subsequently Keilmesser) (i.e. Hauser 1916; Bosinski
1967; Sobczyk 1975; Richter 2000, 2002; Ruebens 2006). Given
the strong inclination towards the production of various bi-
facial tools in this cultural unit, it is often hard to distinguish
artifact types, since one form merges into another. Despite
these difficulties there exists a strong notion that Middle
Palaeolithic stone tools, and especially Keilmesser, were fre-
quently resharpened and reworked, which is considered
one of the main reasons for their diversity (Dibble-Rolland
1990; Joris 1994, 2001; Richter 1997; Pastoors-Schafer 1999;
Pastoors 2001; Migal-Urbanowski 2006). Bearing in mind
the value of the studies listed above, it should be empha-
sized that most of them are based on scar pattern analysis.
Despite the utility of this method in terms of understanding
of stone tools use life, scar pattern analysis carries a heavy
load of arbitrariness. The recognition of scar pattern align-
ments is mostly carried out using qualitative traits, which
serve as an indicator of the alleged subsequent stages of
reduction. In the author’s opinion, relying solely on such
criteria can lead to the misperception of reduction as an im-
posed scheme and as something that, eventually, must have
happened to all tools with specific morphology.

The first aim of this paper is to test whether the typolog-
ical categories such as handaxes, Keilmesser and leaf points
coincide with the results of geometric morphometric anal-
ysis. It is important that we know if in the perspective of a
statistical shape analysis LMP bifacial tools remain separate
classes. This doubt stems on the fact that most geometric
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morphometrics recognize shape of objects only as a two di-
mensional outline (Zelditch et al. 2004). The other problem
is that archaeologists often use subjective terms of shape
description in their classifications. This may lead to in-
tra-observer errors and cause discrepancies between the
outcome of classification and the result of a strictly quanti-
tative analysis. If this result will be positive, the second ob-
jective will be to evaluate whether there are any indications
of reduction effects in the studied assemblage. This con-
cerns mainly Keilmesser, but also handaxes. The author ex-
pects that the effects of reduction should appear only on the
maintainable, or “active” parts of tools (see below) and they
should occur as diminishing of these active parts.

2. Keilmessergruppen handaxes

The most descriptive model regarding handaxes reduction
through resharpening was created by S.P. McPherron (1995,
1999, 2000, 2003). It was originally developed for Acheulean
large cutting tools, but the model is sufficiently broad to be
used for other forms of handaxes as well. By studying the
African Acheulean handaxe assemblages, McPherron no-
ticed, that most specimens show a pattern of reduction in-
volving mainly the rejuvenation of the tip. This resulted in
the transition from pointed to oval morphology in handax-
es shape (McPherron 1995, 1999).

Considering Keilmessergruppen handaxes, the observations
made by M. Urbanowski (2009) are worth mentioning. He
had noticed, that some preforms with handaxe-like mor-
phology from Wylotne Rockshelter were reworked into
Keilmesser by breaking off one of the edges (the so called
“Wylotne method”).

2.1. Keilmesser

Keilmessergruppen backed knives were first recognized as a
separate typological category by S. Krukowski (1939-1948).
Later on they were formally defined by W. Chmielewski
(1969). Initially, one of the most distinctive features of these
artifacts was the paraburin scar resulting from a blow made
at the distal end of the tool. This ‘Pradnik technique’ proved
to be a convergent technical feature, which emerged inde-
pendently in geographically distinct regions, probably as a
method of resharpening the working edge (Schild-Wendorf
1977; Marks et al. 2002; Solecki-Solecki 2004).

Keilmesser are highly variable in terms of morphology (Fig.
1: a), which is partly conditioned by the form of accessible
raw material blanks (Joris 2006: fig. 6). Another widely ac-
cepted idea is that the reason for such great morphological
diversity of these implements was the recurrent rejuvena-
tion of the working edge. Several studies were dedicated to
the problem of Keilmesser rejuvenation (i.e. Joris 1994, 2001;
Pastoors-Schdfer 1999; Pastoors 2001). Regarding the stud-
ied sample, the experimental approach by W. Migal and M.
Urbanowski (2006) occurs as the most relevant. Accord-
ing to the results obtained by the mentioned authors, the
consecutive repairs would significantly alter the propor-
tions of Keilmesser. The most obvious outcomes would be:

diminishing of Keilmesser elongation, alteration of the shape
of the working edge (from convex to straight to concave),
diminishing of the angle between the base and the working
edge (extending the asymmetry of the tool).

3. The reduction/resharpening concept

The idea that Middle Palaeolithic tools were resharpened
derives from the work of American researchers, particu-
larly N. Rolland (1988) and H. Dibble (1984; 1987; 1995). Re-
sharpening seems to be a natural outcome of the utilization
of at least some of the stone tool forms. Among the most
important factors affecting the occurrence of resharpening
in bifacial tools, most researchers point out the availability
of good quality raw materials, the distance to their nearest
outcrops and the intensity of hunter-gatherer mobility (i.e.
Shott 1995; Shott-Weedman 2007; Kelly 1988). According to
Middle Palaeolithic contexts, most of these information are
often not available due to the fragmentariness of archae-
ological data. Because of this difficulty, the researches in-
volved in this subject often focus on individual artifacts and
their assemblages.

According to the reduction concept, some lithic tools will
represent a spectrum of reduction stages, which is charac-
terized by patterned alterations of morphology in compar-
ison to the initial forms. These changes depend mainly on
the continuous depletion of stone material in the process of
rejuvenation of the maintainable parts of stone tools. Based
on technical analyses, these sections are sometimes re-
ferred to as “active” parts in contrast to the “passive” areas
(sensu Boéda 2001), which were rarely or never modified by
knapping.

Depending on the wear intensity, resharpening would
eventually affect the geometric properties of a tool causing
the change of its proportions. If the bifaces considered here
were actually continuously reduced, then the pattern of this
reduction should be captured by superimposing all speci-
mens and performing the principal component analysis.

4. Materials

The main sample consists of handaxes (N=42) and Keilmesser
(N=51). Their outlines were obtained by scanning the illus-
trations included in the monographs of the main Late Mid-
dle Palaeolithic sites in Southern Poland, namely Wylotne
Rock shelter, Bisnik Cave and Pietraszyn 49 (Table 1). This
procedure was applied also by A. Costa who used illustra-
tions of bone and stone bifaces from Castel di Guido or R.
Iovita, who used drawings of Stelmoor points as a compar-
ative sample in his study regarding Aterian tanged points
(Costa 2010; Iovita 2011).

All the stratified sites from which the studied artifacts de-
rive are homogenous in terms of assemblage integrity and
stratigraphical sequences. The only exception is Pietraszyn
49, where lithic artifacts were discovered in a secondary de-
posit. Despite this fact, the overview of the composition of
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Number of
specimens

Stratigraphic

< Reference
unit

ESiesle Raw material Site type
category
Wylotne Jurrasic flint rockshelter
Handaxes ) o )
Pietraszyn 49 Erratic flint open air
Bisnik Jurrasic flint cave
Wylotne Jurrasic flint rockshelter
Pietraszyn 49 Erratic flint open air
Keilmesser
Pietrowice Wielkie 8  undetermined  surface find
Cyprzanow 3 undetermined  surface find
Nietoperzowa Cave  Jurrasic flint cave
Leafiraints Ehringsdorf Jurrasic flint cave
Mauern Jurrasic flint cave
Sum

(N)
5,6, 8/7 ca. 100-60 ka BP 38 Koztowski 2006
. Fajer et al.
undetermined 4 2001
5/6 67+15 ka BP 8 Cyrek 2002
5, 6,8/7 ca. 100-60 ka BP 32 Koztowski 2006
. Fajer et al.
undetermined 8 2001
. Fajer et al.
undetermined 1 2001
. Fajer et al.
undetermined 1 2001
Chmielewski
6, 5a, 4, 30-38 ka BP 25 1961
undetermined 18 Kot 2013
4,5 ca. 60-28 ka BP 12 Kot 2013
147

Table 1. List of materials used in the study. // 1. tablazat. A tanulmanyban bemutatott kéeszkzok.

artifact types from Pietraszyn 49 and their technical fea-
tures confirms the LMP character of this assemblage and its
affiliation to the Central European Keilmessergruppen.

For comparative purposes, an assemblage of 54 LMP leaf
points was used as a correlative sample. The reason for
choosing such comparative standard is that LMP leaf points
are not very distinct from Keilmessergruppen bifaces in
terms of chronology and their origin (Richter 2008-2009),
yet they represent a more advanced bifacial technology. In
the authors opinion, including leaf points in the sample will
provide an interesting analogy. The studied points derive
mostly from well investigated, stratified sites like Nietoper-
zowa Cave and Mauern (Table 1).

The sample is suitable for testing the hypothetical re-
duction trajectories of Keilmessergruppen bifaces. The sub-
sequent typological groups contain artifacts of different
shapes and sizes, which allows for tracking the hypothetical
reduction patterns. The author followed the classification
presented in the monographs (Table 1). Secondly, the stud-
ied assemblages come from different types of sites (cave and
open air), which gives a more comprehensive view on arti-
facts variability.

5. Methods

5.1. Artifact orientation, digitization and
superimposition

The author used a standard geometric morphomet-
ric method of outline shape analysis based on landmarks
(Zelditch et al. 2004: 23). Before the actual analysis a set of
procedures, generally consisting of data processing, had to
be carried out. They are important for the understanding

of the methodology of this study, therefore will be now
described.

To project the outline shape, illustrations of the artifacts
were scanned with a Canon CanoScan LiDE 210 scanner at
400 dpi. The image of each artifact was extracted as a single
jpg file and oriented in GIMP according to its axis of symme-
try. To allow further comparisons between shapes all out-
lines had to be oriented in the same manner. The method
of orientation applied in this study was first described by
McPherron and Dibble (1999) and later improved upon by
Costa (2010). In it all the bifaces are oriented around their
long axis of symmetry, so that the longest orthogonal lines
drawn from a central line were equal in length (Costa 2010:
Fig. 2.1b). The tip of a biface was used as the point from
which the outline was drawn along the biface’s perimeter.
This outline will then be transformed into a set of equidis-
tant landmarks (see Fig. 2).

After performing the orientation, a thin plate spline file
was created in TpSutility program (Rohlf 2006). This stores
all the images in one tps file and allows a further digitiza-
tion of the images. The tps file with all the images was then
opened in TpSDig (Rohlf 2004), a program used mainly for
placing landmarks on specimens.

In natural sciences, when the morphology of living or fossil
organisms is taken into account, landmarks are often placed
on relevant biological structures (e.g. Querino et al. 2002).
Of course one can do the same for lithic artifacts by plac-
ing landmarks on the tip or base, but this way the complex
shape of bifaces would be reduced to just a few landmarks.
In the studied case the best way to capture the outline shape
is to set a number of landmarks around the perimeter of
an artifact by mapping its contour. To allow further com-
parison between the tool shapes, the landmarks must cor-
respond to each other, i.e. they need to be placed at equal
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Figure 2. Landmark configuration and the position of all the specimen outlines after conducting the Procrustes superimposition. //

2. abra. A jeldletek konfiguraciodja és az 6sszes vizsgalt darab kdrvonaldnak helyzete Procrustes megfeleltetés elvégzése utan.

distances from each other and according to a standardized
configuration. Using the TpsDig outline tool it is possible to
draw an outline from the tip, along the perimeter of an ar-
tifact, and then transform it into a set of equidistant land-
marks (Costa 2010). The number of entered landmarks is left
for the user to choose. Costa used seventy-five points (Costa
2010: 27), while Tovita employed sixty landmarks (lovita
2009). These numbers are chosen on a trade off between the
labour-cost of hand-digitizing and the accurate delineation
of artifacts shape. I decided that 100 landmarks would de-
scribe the outline shape with a greater accuracy, since LMP
bifaces contain large natural surfaces and are often irreg-
ular. After assigning the landmarks for each specimen, the
tps data was opened with PAST (Palaeontological Statistics),
a program enabling statistical shape analyses (Hammer et
al. 2001).

Landmarks are subject to several kinds of displacements
in two-dimensional space, such as rotation and translation
(Richtsmeier et al. 2002). These may affect the correct orien-
tation of specimens and cause errors during a comparison of
artifacts shapes. One should also bear in mind that some of
the digitized outlines were represented in a different scale
than the others. To eliminate these changes in landmarks
position a Procrustes analysis must first be conducted. Pro-
crustes analysis is a set of mathematical operations which
transforms the matrix of XY coordinates so that translation,
rotation and the difference of scale is eliminated from the
assemblage (Rohlf-Slice 1990) (Fig. 2). Additionally all out-
lines are superimposed around a centroid, which is the 0,0
coordinate on the XY axis (Hammer et al. 2001). This oper-
ation subtracts the mean shape referred to as “consensus”
from all the coordinate values, allowing for further track-
ing of shape deformations of specimens in relation to the

consensus shape. Superimposition scales bifaces dimen-
sions to a common centroid, equalizing their size, while pre-
serving the original shape (Jungers et al. 1995).

5.2. Principal component analysis (PCA) with 95%
prediction ellipses

In geometric morphometrics, PCA is a frequently used
method of statistical shape analysis. It allows simplification
of complex patterns of shape variation, making them easier
to interpret. In the studied case, PCA is applied to recognize
shape changes which are caused by continuous resharpen-
ing of lithic tools.

The set of landmarks is a KxM matrix, that is, a matrix of
K number of landmarks in M dimensions (Dryden-Mar-
dia 1998). It is expected that some regions of the tool out-
lines will overlap since they generally belong to the same
typological category, but patterns of their variation and co-
variation are often complex and difficult to interpret. The
purpose of PCA is to simplify those patterns and make them
easier to interpret by reducing the number of shape varia-
bles (Zelditch et al. 2004: 156). PCA transforms the matrix of
landmarks so that most of the variation is described by two
hypothetical variables, the so called principal components,
which are the X and Y axes on the PCA plot.

To test the accuracy of observations, a 95% ellipse will be
applied as a supplement to the PCA analysis. The ellipse is
drawn based on the assumption that the data is subjected
to a two-dimensional normal distribution. The orientation
of an ellipse depends on the correlation coefficient between
the variables, for example, the longer axis of an ellipse is
approximately imposed according to the regression line of
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Figure 3. Diagram of the cluster analysis with the Ward’s method.
// 3. abra. A klaszteranalizis dendrogramja (Ward metodus).

values. The probability that a new value will fall in the range
of the ellipse (for instance 0.95) is the parameter determin-
ing its size (Tracey et al. 1992).

5.3. Cluster analysis with the Ward’s method

In order to determine whether the subsequent typological
categories established for the analysed bifaces comply with
the results of geometric morphometric analysis, the au-
thor decided to conduct a cluster analysis. In natural scienc-
es, it is a common way of organizing samples of specimens,
which are characterized by high variability. The cladistic
analysis groups together specimens, which are most similar
in terms of their outline shape, and leaves out those which

differ. By that, it forms a hierarchical tree diagram of clus-
ters, which are spaced by taxonomic distance (Kaufman-
Rousseeuw 1990). In the author’s opinion, the best variant
of cluster analysis for dealing with the problem discussed
here is the Ward’s method (Ward 1963). Basically, it looks
at cluster analysis as an analysis of variance problem, in-
stead of using distance metrics or measures of association.
It looks for groups of specimens that it forms into branch-
es, the branches into limbs and eventually into the trunk (de
Amorim 2015). If Keilmesser, handaxes and leaf points will be
recognized as separate categories, the outcome should be a
set of three clusters comprising the outlines of subsequent
types of artifacts.

5.4. Elliptic Fourier analysis (EFA)

This is a method of shape analysis in landmark-based mor-
phometrics. EFA is based on the results of principal com-
ponent analysis by following the patterns of regression of
shapes designated by 95% ellipses.

In standard landmark-based morphometrics, the shape of
an object is defined by a set of landmarks with relevant co-
ordinates located in two dimensional space (Richtsmeier
et al. 2002). Elliptic Fourier turns closed curves designated
by landmarks into linear combinations of sinusoidal func-
tions with appropriate multiplicators (amplitudes) (Kuhl-
Giardina 1982; Ferson et al. 1985). By doing so, EFA serves as
amore dynamic approximation of shape changes among the
studied specimens, especially when these changes are ex-
pected to be gradual (such as continuous reduction of lithic
tools). The quality of these approximations can be adjust-
ed by changing the number of amplitudes or harmonics. In-
creasing their number will simply increase the accuracy of
shape representation, but the important thing is to select a
trade off between the accuracy of the representation and
the level of complexity of the analysis. Examining artifacts
shapesin a general manner can aid in finding more compre-
hensive patterns of reduction. In this study, the author have
set the number of harmonics at 5, which gave an accurate
overall representation of artifacts form.

6. Results

6.1. Cluster analysis with the Ward’'s method

The resulting clusters generally correspond with the ty-
pological categories established for the LMP bifacial tools.
When setting a brake in the middle of the hierarchical dis-
tance (0.80), we observe that three, well defined clusters of
sizes 72, 36 and 37 emerge on the diagram (Fig. 3). The great-
est overlap appears between the assemblages of handax-
es and Keilmesser, since they have been grouped into one,
larger cluster at a distance of 0.96. The cluster of leaf points
is best defined, since it forms a branch of the highest tax-
onomic level, which splits up approximately at a distance
of 0.70. The other branch forms a cluster comprising of leaf
points and also some handaxes and a few Keilmesser.
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Knives Handaxes Leaf points
PC Eigenvalue % variance PC Eigenvalue % variance PC Eigenvalue % variance
1 0.0049351 37.169 1 0.004922 53.873 1 0.0041795 66.185
2 0.0030593 23.041 2 0.0014226 15.57 2 0.000665 10.531
3 0.0016673 12.557 3 0.001092 11.953 3 0.0004884 7.7349
4 0.0010285 7.7463 4 0.0004367 4.7801 4 0.0002431 3.8494
5 0.0005537 417 5 0.0003116 3.4109 5 0.0001435 22717
6 0.0004958 3.7341 6 0.0001802 1.9728 6 0.000112 1.7741
7 0.0003602 2.7131 7 0.0001703 1.8643 7 7.82E-05 1.2376
8 0.0002323 1.7494 8 1.00E-04 1.0941 8 5.76E-05 0.91152
9 0.0001891 1.4246 9 9.10E-05 0.99559 9  4.73E-05 0.74897
10 0.0001373 1.0344 10 6.23E-05 0.68244 10 4.23E-05 0.67056
11 0.000132 0.99426 11 5.93E-05 0.64853 11 3.64E-05 0.57634

Table 2. Eigenvalues and the percentage variance of the selected principal components generated for each typological group. //

2. tablazat. Az egyes tipologiai csoportok fokomponensei a hozzajuk tartozé szazalékos varianciaval és sajatértékekkel.

6.2. Principal component analysis

The first two principal components describe 56.021% and
18.544% of the whole variance and only those PCs were
taken into account during elliptic Fourier analysis (Table 3).
To get a more comprehensive view on the distribution of
specimens, also PCs two and three were taken into account,
since their percentage variance is also of significant quan-
tity. The number of generated PCs is equal to the number of
all specimens (N=147), but most of them hold very little of
the overall variance, therefore a number of eleven PCs was
presented in tables 2 and 3 for comparative purposes.

To compare the eigenvalues and the percentage variance
between the assemblages, a set of eleven principal compo-
nents was also generated for each typological group (Table
3). The percentage variance values indicate that leaf points
are the most uniform group in terms of outline shape, as
the first two principal components describe 76.716% of the
overall variance. Knives are the most variable typological
group in which the values of the percentage variance are
more evenly distributed between the individual principal
components. This implies that there is no clear trend in the
distribution of their outline shapes.

PC1 axis shows the regression of the most expanded tool
shapes towards the most contracted ones. It is hard to define
the range of distribution shown by PC2 since there are too
few specimens scattered according to this principal compo-
nent (Fig. 4). Most of the knives are distributed according to
PC2, but the reason for this arrangement is unclear.

The distribution of specimens according to PCs two and
three presents a different view on the outline shapes var-
iability. In this arrangement, most Keilmesser are scattered
according to component two, while handaxes and especial-
ly leaf points, form a tight cluster at the center of the plot.
Most Keilmesser are scattered randomly and without any
pattern of distribution. In this arrangement, tools made out
of large blanks, with only initial bifacial retouch along the
edge are placed in the same range of values as knives with
all over bifacial retouch and a concave working edge, which
could be considered as exhausted.

PC Eigenvalue % variance
1 0.0082381 56.021
2 0.002727 18.544
3 0.0010987 7471
4 0.0007311 49715
5 0.0004667 3.1737
6 0.000329 2.237
7 0.0002065 1.4043
8 0.0001453 0.98826
9 0.0001228 0.83532

10 8.07E-05 0.54844

11 7.08E-05 048119

Table 3. Eigenvalues and the percentage variance of the selected
principal components generated for Keilmesser, handaxes and leaf
points altogether. //

3. tablazat. A Keilmesser, szakoca és levélhegy tipoldgiai csoportok
Osszesitett fékomponensei a hozzajuk tartozé szazalékos varianciaval
és sajatértékekkel

Interestingly, according to PC two and three, assemblag-
es of handaxes and leaf points overlap and are distributed
almost in the same range of the plot (Fig. 5). The 95% ellip-
ses designate a range from crudely shaped specimens, clus-
tered in the lower-right part of the plot to finely shaped,
elongated handaxes and leaf points, which were placed on
the opposite side of the ellipses range. Some handaxes fall
out from the range of the prediction ellipse. Curiously, all
of these are specimens from Wylotne, which are very simi-
lar to each other. They have straight working edges, a broad,
straight base and their outline resembles an isosceles trian-
gle (see Fig. 1: b, specimen in the middle).

6.3. Elliptic Fourier analysis

The set of Keilmesser outlines was not involved in the EFA,
since there were no indication of any reduction pattern in
their assemblage. The results of EFA for handaxes show,
that there is a significant pattern of shape change consist-
ing of the transition from specimens with rounded or ir-
regular edges to handaxes with slightly concave contour in
their midsection and a pronounced tip (Fig. 6). This pattern
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Figure 5. Plot of the PCA analysis for PC two and three with 95% ellipses. //
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Companent 2

Component 1

Figure 6. Results of the elliptic Fourier analysis for the handaxes assemblage illustrated by three Fourier shapes.
// 6. abra. A szakocak elliptikus Fourier analizisének eredményei, harom Fourier forméaval illusztralva.

Tomponent 2

Component 1

Figure 7. Results of the elliptic Fourier analysis for the leaf point assemblage illustrated by three Fourier shapes. //
7. abra. A levélhegyek elliptikus Fourier analizisének eredményei, harom Fourier formaval illusztralva.

is best emphasized by the three specimens from Wylotne
Rockshelter, which were designated by linear regression
(see Fig. 1: b).

As it was mentioned before, LMP leaf points sample was
used here only for comparative purposes, but the author
noticed that it shows an interesting pattern of shape re-
gression. Three Fourier shapes designated by the linear re-
gression clearly show, that there exists a reduction in the
midsection of leaf points, while the tip area and the base
are held constant (Fig. 7). This pattern is emphasized by the
leaf shaped implements from Nietoperzowa Cave and from
Mauern.

7. Discussion

The results show, that the featured typological categories
correspond well with results of the geometric morphomet-
ric analysis. There exist common areas between all assem-
blages, but generally, Keilmesser, handaxes and leaf points
form separate clusters in the scope of geometric mor-
phometric analysis. The greatest overlap exists between

handaxes and knives. It may be due to the fact, that these are
closely related typological categories by means of their or-
igin. Their genetic relation was already suggested by Hahn
(1991), and also R. Schild described Keilmesser as “handaxes
with a back” (Schild-Wendorf 1977). It can be observed, that
in course of the cluster analysis, the specimens have been
organised hierarchically. Of the highest significance are the
most homogenous clusters, which are usually paired with
a quantitatively smaller cluster with diverse composition
of specimens. Given the strictly quantitative character of
this analysis, these specimens are in the range of statisti-
cal error.

One of the most intriguing outcomes of the PCA is the ran-
dom distribution of Keilmesser. They show no signs of shape
regression, which would indicate continuous resharpening.
If reduction affected their proportions, then it should come
as a diminishing of values on the PCA plot, since the stud-
ied assemblage comprises specimens which can be consid-
ered as initial as well as exhausted (i.e. Fig. 1: a). On the basis
of these observations, it is hard to conclude that reduction
was the main reason for the diversity of Keilmesser shapes.
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Figure 8. Vectors indicating the shift of landmarks position according
to principal component 1, in the assemblage of Keilmesser (1), handaxes
(2) and leaf points (3). //

8. abra. Az elsé fékomponens szerinti jellet-elmozdulast illusztrald
vektorok a Keilmesser (1), a szakdca (2) és a levélhegy (3) mintakban.

There exists a strong correlation between the assemblages
of handaxes and Keilmesser, especially according to PC two
and three. This may indicate a common origin of these typo-
logical categories. The similar distribution of handaxes and
leaf points suggests, that they generally undergo the same
type of shape alterations, namely from specimens with ex-
panded, irregular contour to forms, which are elongated
and symmetrical. The discrimination of triangular handax-
es in course of the analysis of PC two and three is unclear.
In the authors opinion, these PCs probably focus on the re-
semblance of the outline shapes in terms of tools symmetry.
That is probably why Keilmesser were so scattered accord-
ing to hese PCs and most handaxes and leaf points (which
are generally symmetrical) were clustered around the 0,0
value, which is the centroid of a PCA plot.

Most of the variance in the Keilmesser assemblage is caused
by the irregularities of natural surfaces, which were pre-
served in the back and at the base of these tools, probably
for improving prehension. PCA landmark vectors show,
that regions of the tip and the cutting edge are mostly held
constant, while the back and the base undergo serious de-
formations as compared to the consensus shape (Fig. 8).
This indicates that knives were often made of nodules or
plaquettes of raw material which significantly differed in
sizes and shapes which affected the form of finished tools.

The outline shape of the “active” sections, and especially the
working edge, are very similar in most specimens.

The position of handaxes on the PCA plot confirms a shift
of proportions from expanded shapes with an oval contour
(Fig. 4: specimen 107 - Fajer et al. 2001: Fig. 3; specimen 127,
128 - Targosz 2006: Plate 42, 46) through forms with straight
edges and a triangular contour (i.e. Fig. 4: specimen 130, 123
- Boron 2006: Plate 99; Targosz 2006: Plate 40), to handaxes
with straight or slightly concave edges, which are intensive-
ly elaborated with flat, surface retouch (Fig. 4: specimens
108,110, 142 - Fajer et al. 2001: Fig. 4a; Targosz 2006: Plate 43;
Fig. 3: 110, 126, 144 - Targosz 2006: Plate 44, 45; Boron 2006:
Plate 104). It is notable that handaxes and leaf points are
similarly distributed, mainly according to PC1, which gen-
erally shows the transition from broad, oval shapes to the
most elongated specimens.

Acheulean handaxes showed a pattern of reduction involv-
ing mainly the rejuvenation of the tip. This resulted in the
transition from a pointed to oval morphology (McPherron
1995; 1999; 2000; 2003; Iovita-McPherron 2011). In the stud-
ied assemblage of KMG handaxes an opposite pattern can be
observed. It seems that reduction was in this case aimed at
resharpening, or simply depleting the stone material from
the edges, but leaving the tip relatively unmodified. In gen-
eral, this may have had an impact on handaxe outline shape,
causing the observed transition from oval morphology to-
wards handaxes with straight or concave edges and a pro-
nounced tip.

The EFA also revealed an interesting pattern present with-
in the leaf point assemblage. The width of these imple-
ments undergoes evident contraction, which obviously is
due to the changes in leaf point manufacture. The technol-
ogy of leaf points production changes significantly through
time. Throughout the time span of the leaf point industry,
they are gradually being replaced by points made of slen-
der blades with flat retouch covering only their proximal
or distal sections (the so-called “Jerzmanowice points”). This
pattern is observable in the younger episodes of occupation
of the Nietoperzowa Cave (Fig. 1: ¢) and in Mauern as well
(Koztowski 2004: 400-402). The outline shape deformations
showed by EFA are very regular and they apply only to the
edges of the leaf points, while the proximal and distal areas
remain constant, as if the intention was to maintain elonga-
tion as well as the tip and base within exactly the same pro-
portions (Fig. 7).

8. Conclusions

The results indicate that the applied method of statistical
shape analysis coincides well with the typological categories
established for LMP bifaces. However, the outcome of clus-
ter and principal component analysis point out that the sub-
sequent assemblages of LMP biface types are indeed fuzzy
sets. All of the studied groups of specimens corresponding
with the subsequent tool types contain some specimens of
other types. This way, all the typological categories create
mixed assemblages, which overlap at some point. This is
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probably due to the general similarity of outline shapes fea-
tured by LMP bifaces.

In the light of PCA, it cannot be confirmed, that Keilmesser
were continuously reduced in course of resharpening, at
least not to the point where it would significantly alter the
morphology of these tools. Instead, the results suggest, that
in the studied assemblage we are dealing with outline shape
variation, which is caused by irregularities of raw material
blanks, out of which Keilmesser were made.

The application of elliptic Fourier analysis have yielded
some interesting patterns of shape change among handax-
es and leaf points. In the first case, we may be dealing with
a pattern of reduction, which was due to the continuous de-
pletion of dulled edges of handaxes. This pattern may also
be an effect of the knappers intention to obtain a more elon-
gated biface with a pronounced tip.

The pattern observed in the leaf point assemblage is partly
an effect of the changing technology of leaf points produc-
tion. However, the relative constancy with which the prox-
imal and distal parts of these tools were shaped throughout
the subsequent episodes of the settlement of Nietoperzowa
Cave remains unexplained. At this point, it is hard to prop-
erly interpret this pattern of shape alteration. The author
would suggest that such change may be due to the gradual
improvement of leaf points performance, nevertheless fur-
ther research on this subject needs to be conducted.

Although the applied method is limited, because it takes
no account of the technical and metric features, it may be
useful in constructing holistic models of artifact shape re-
duction (occurring synchronically or diachronically). Nev-
ertheless, to avoid misinterpretation, one should bear in
mind two limitations encountered in the course of the dis-
cussed analysis. Firstly, the method serves best when ap-
plied to quantitatively large assemblages. Lower and Middle
Palaeolithic bifaces are often irregular, and a larger sample
(one preferably assembled from several sites) will allow for
amore comprehensive view. Secondly, including a test sam-
ple of different provenance than the main assemblage can
assist the interpretation of shape change trajectories and
bring in potentially interesting results.
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1. Introduction

The majority of tools used by prehistoric communities
were made of stone, a material that provided implements
with sharp and durable edges. The most suitable type of
stone needed to be hard and with a homogeneous structure,
for instance obsidian (volcanic glass). But deposits of obsid-
ian were not easy to come by, so early communities turned
their attention towards flint, another high-quality raw ma-
terial commonly occurring in Europe, which became the
prime material for tool production in prehistoric times.

When studying prehistoric flint, one of the most inter-
esting issues to be examined is the connection between
deposits exploited at the time and the tools recorded at ar-
chaeological sites. By following the spread and distribution
of particular raw materials we can study the spreading of
prehistoric communities, their mobility and mutual con-
tacts, as well as the size and quality of exchange networks.

At the same time, those features which caused siliceous
rocks to be highly prized by ancient communities also mean
that it is extremely difficult to link a deposit to concrete
artefacts found at an archaeological site. That is why re-
searchers try to describe the diagnostic features of siliceous
rocks using various petrographic and geochemical methods
(e.g. Sieveking et al. 1972; Sieveking, Hart 1986; Sieveking,
Newcomer 1987; Schild, Sulgostowska 1997; Allard et al.
2008; Prichystal 2009, 2013; in Poland: Schild 1971; Lech 1980;
Michniak 1980; Budziszewski, Michniak 1989; Kaminska-
Szymczak, Szymczak 2002; Krajcarz, Krajcarz 2009).

One of the new methods recently introduced to archaeolo-
gy is analysis of the molecular composition of organic com-
pounds in flint. The method is commonly used in geology
and serves to determine the source of the organic matter
and its degree of transformation, both thermal and result-
ing from secondary processes such as its later oxidation
or decomposition by microorganisms. It is also applied for
correlation between liquid hydrocarbons (crude oil) and
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the source rock from which the hydrocarbon originates.
The method’s success in the case of hydrocarbons, encour-
aged archaeologists to try it out on flint, in order to connect
the flint used to produce tools to the deposit from which it
was extracted. The determined organic matter comes from
transformation of the mainly soft tissue of organisms that
died and were deposited at the bottom of a body of water.
The organic compounds of which the organisms were built
underwent a series of geochemical transformations, pro-
viding hydrocarbons which could be extracted and deter-
mined analytically (e.g. Peters et al. 2005; Killops, Killops
2005).

2. Description of the method

The preparation of the sample is time consuming. The first
stage entails selecting a piece of rock of appropriate weight.
In the case of flint, which has a low organic carbon content,
this means about 300 g. The flint is then washed in running
water and cleaned mechanically (using an iron brush) to re-
move all impurities. Finally, the material must be cleaned
further, using an organic solvent such as acetone or meth-
anol, in order to remove any contamination by petrole-
um compounds (very common in the environment today).
Also, the rock sample cannot be weathered. The next stage
involves grinding the sample to a powder (c. 20 pm in di-
ameter). The powder is placed in cellulose thimbles and
undergoes extraction with organic solvents (in our case: di-
chloromethane and methanol in a ratio of 97:3).

The extraction process, in a Soxhlet extractor lasts about
72 hours for a single sample. The obtained extract is then
separated, for instance using a modified chromatography
column (Bastow et al. 2007), into three principal fractions:
aliphatic, aromatic and polar.

During further stages only the aliphatic and aromatic frac-
tions are used. These are analyzed in a gas chromatograph
coupled with a mass spectrometer (GC-MS, in the case of
the below mentioned grant a Perkin Elmer Clarus 500). This
is done to identify determinable organic compounds. The
analysis is carried out using a capillary column (Elite - SMS
30 x 0.25 mm, diameter 0.25 pm), where the carrier gas is
helium.

For the aliphatic fraction in the gas chromatograph (GC)
the following programme is used for the oven: initial tem-
perature of 40 °C is held for one minute and then rises by
20 °C/min to 120 °C. The temperature then rises by 3 °C/min
to 300 °C. The final temperature is held for 30 minutes. The
complete programme time is 95 minutes.

For the aromatic fraction the following GC programme
was used : initial temperature of 40 °C held for 2 min. In the
next phase the temperature increased by 10 °C/min to 120
°C and then 4 °C/min until reaching 300 °C. The final tem-
perature was held for 35 min. Complete time of analysis was
90 min. The mass spectrometer worked in the weight range
45-550 Da.

3. Applications in Archaeology and Earth
Science

Analysis of the molecular composition of organic matter
has been successfully used in geology since the 1960s.

In order to identify the source of the organic matter dis-
persed in rocks and the transformations it underwent due
to temperature changes (being driven deep into the earth),
or weathering of rocks, the common approach is to inter-
pret the distribution of whole groups of organic compounds
or the presence of single hydrocarbons, so-called biomark-
ers. For instance, it is thought that when compounds with
an odd number of carbon atoms in the molecule dominate
among n-alkanes with long hydrocarbon chains (n-C, .-
n-C,) it would suggest the input of land plants in the or-
ganic matter, but this feature gradually disappears with the
increased degree of thermal transformation of rocks (e.g.
Killops, Killops 2005; Peters et al. 2005).

Biomarkers are organic compounds present in extracta-
ble organic matter which indisputably indicate a connec-
tion with biological precursors, in spite of the changes they
were subject to during, among other things, diagenesis.
Owing to the diversity of compounds, biomarkers can often
be linked to a concrete group of plants, animals or bacteria
from which they originate. Biomarkers are very useful in
following the ‘geohistory’ of oil, its origin and maturation.
Complex molecules such as 4 and 5 ring cyclic isoprenoids,
i.e. steranes and hopanes, provide the most information.

For instance diterpenoids, cyclic isoprenoids composed
of four isoprene units, come from compounds identified in
resins of vascular plants, especially resins of conifers. Ex-
amples of compounds from this group are norpimarane,
labdane, fichtelite, pimarane, isopimarane, abietane or the
kaurene group.

A high concentration of fichtelite in the extracted organ-
ic matter, together with the presence of abietanes, is con-
sidered to indicate the presence in the extract of organic
matter originating from the pine family (Pinaceae), while
extracts containing phenol derivatives of abietanes are
thought to indicate a predominance of the cypress fam-
ily (Cupressaceae). In turn, derivates of, among others,
B-amiryn, a-amiryn, friedelin and lupeol are considered bi-
omarkers of angiosperms (Fabianska 2007).

Geology uses not only individual biomarkers but also di-
agrams which take into account the relative concentra-
tion of concrete hydrocarbons, also biomarkers. Calculation
parameters and diagrams proposed by Marynowski et al.
(2000), worked well when the authors analyzed organ-
ic matter from the Devonian carbonate rocks of the Holy
Cross (Swietokrzyskie) Mountains, as well as from Syluri-
an siliceous rocks (hornstones, shales and cherts) from the
Bardzkie Mountains (Sudetes). One example of such an in-
terpretation is presented in Fig. 1(Grafka 2013).

The presence and relationship between relative concen-
trations of organic compounds provides information about
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Figure 1. Diagram showing relationship between content of linear
isoprenoids of pristane (Pr) and phytane (Ph) and n-alkanes with 17 (n-
C,,) and 18 (n-C,,) carbon atoms in chain. From this we can surmise that
the organic matter from outcrops of Early Palaeozoic rocks in Zdanow
(Bardzkie Mts.) is of marine origin, mainly algae and was deposited in an
oxygen-poor environment (Grafka 2013). //

1. abra. A prisztan (Pr) és fitan (Ph) linearis izoprenoid tartalom, vala-

minta 17 (n-C,,) és 18 (n-C,,) atomos szénlancu n-alkan tartalom k6zot-

ti 0sszefliggést mutatd diagram. Ez alapjan feltételezhetd, hogy Zdanow

(Bardzkie-hg.) korai paleozéikumbol szarmazd kézeteinek szerves 6sz-

szetevdi tengeri eredetlek, féleg algak, melyek oxigénszegény kornye-
zetben rakddtak le (Grafka 2013).

the environmental conditions in which the sediments were
deposited. Geologists are very interested in rocks which
were formed when a body of water suffered oxygen deple-
tion or in euxinic conditions. A well-documented event of
this kind in the Late Devonian formations from the Holy
Cross Mountains has been described by Marynowski and
Filipiak (2007) and Marynowski et al. (2010), and by others
elsewhere, for instance in the USA the Devonian-Carbonif-
erous black shale (Brown, Kenig 2004) or in cores drilled in
the ocean floor (van Bentum et al. 2012).

Hydrocarbons have also served to determine natural-
ly caused fires in Earth’s past (e.g. Marynowski, Simoneit
2009) and, in consequence, have made possible interpreta-
tions of climate (e.g. Jiang et al. 1998).

A separate issue is changes taking place in organic com-
pounds when rocks heat up as they sink down into the
earth’s crust. The changes, often called maturity of organ-
ic matter, are connected with the generation of liquid hy-
drocarbons (thermally mature organic matter). In geology
a number of maturity indicators are used based on the rela-
tive concentrations of compounds from various groups (e.g.
Hunt 1996; Killops, Killops 2005; Peters et al. 2005).

Organic matter in rock is also affected by weathering, bio-
degradation or water washout. These factors lead to gradual
depletion and, finally, complete removal of organic matter
from the rock (e.g. Marynowski et al. 2011; Fischer, Gaupp
2005; Sinninghe Damsté et al. 2002; Bastow et al. 2007).

In the more general works of Hunt (1996), Killops and Kil-
lops (2005), Peters et al. (2005) or Fabianska (2007) and in
articles such as Greenwood et al. (2006), we can find more
detailed information concerning the method discussed
here.

The methods proposed by researchers in organic geochem-
istry can also be applied in archaeology. Such work has been
done, for instance, by Krajcarz et al. (2013), or in the earlier
mentioned research project whose objective is to describe
varieties of chocolate flint (Fig. 2; Fig. 3; Table 1).

In the analyzed samples of flint, the main carriers of or-
ganic matter are hydrocarbons of polar fraction which
represent the heaviest compounds (Fig. 3; Table 1). Their
considerable share shows that the organic matter which
occurs in flint has undergone great transformations con-
nected with secondary processes (weathering, biodegrada-
tion, water washing). These processes have led to removal
of lighter organic compounds and concentration of heavier
hydrocarbons (e.g. Peters et al. 2005; Killops, Killops 2005;
Marynowski et al. 2011).

On the complete chromatogram of the aliphatic fraction
(saturated) the elevated background (marked as UCM; see
Fig. 4) is clearly visible, evidence of the presence of an un-
resolved compound mixture. The presence of this mixture
is one of the indications that the analyzed material is biode-
graded (e.g. Peters et al. 2005; Killops, Killops 2005).

Important components of the aliphatic fraction are
n-alkanes (Fig. 5). Their distribution begins with a hydro-
carbon of 16 atoms in chain (n-C,) and takes on a monomod-
al character. The maximum of relative concentration was
found in compounds with short hydrocarbon chains. With-
in hydrocarbons of long chains there was a dominance of
compounds with odd numbers of carbon atoms in a chain.

The next analyzed group of compounds within the aliphat-
ic fraction is tri- and pentacyclic triterpenoids (Fig. 6; Table
2, 3). All samples of the examined flint are characterized by
similar distribution within that group. This indicates that
the organic matter present in the flint came from a similar
source and underwent similar diagenetic processes. The ex-
tracts also contained tricyclic triterpenes. The presence of
this group is a good prognostic for investigations of correla-
tions between particular occurrences of flint. This group is
applied for correlations between crude oil and source rocks
(e.g. Killops, Killops 2005; Peters et al. 2005).

Organic compounds from the sterane group also occurred
in all analyzed samples and their distribution was similar
in each of the analyzed extracts. Additionally, the presence
of diasteranes was determined (low retention time; see Fig.
7). These types of diasteranes indicate the presence of clay
minerals during the transformation of organic matter (e.g.
Peters et al. 2005).

The most distinct differences appear within the distri-
bution of tri- and pentacyclic triterpenoids. The most vis-
ible variations were present between samples from the
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Wierzbica “Zele” flint mine and from the quarry in Blaziny
Gorne (Fig. 6B). In the extracts from “Zele”, the compound of
relatively highest concentration was C,, tricyclic triterpene,
while in the extract from Blaziny Gérne C, af pentacyclic
triterpene. In this extract, the presence of hopanes with the
Ba configuration was determined. The extracts from “Zele”
did not contain this compound group. The difference prob-
ably results from the lower thermal maturity of the organic
matter in the Blaziny Gérne flint and/or from lesser influ-
ence of secondary processes (e.g. Peters et al. 2005).

The project aims to differentiate between flint materi-
als from various localities. Should the results of analyses
be positive, the method could serve in future to determine
correlations between flint artefacts and prehistoric mines.
However, it must be taken into account that in order to
acquire an extract of organic matter dissolvable in sol-
vents, the sample has to be ground before it can undergo
extraction.

4. Conclusion

This analysis provides the molecular composition of al-
iphatic and aromatic fractions. On the basis of thus iden-
tified organic compounds, it is possible to determine the
original environment of the organic matter (e.g. plant, algal,
planktonic, etc.), the environment in which sedimentation
of organic matter occurred (e.g. open sea, shelf, delta, lake)
or the conditions during sedimentation (e.g. aerobic, an-
aerobic, euxinic). The method also makes it possible to de-
termine the conditions prevailing in the sediment after the
organic matter had been deposited (aerobic, anaerobic) and
secondary transformations of organic matter (biodegra-
dation, water washout, weathering). Analysis of molecular
composition of organic matter can determine correlations
between oil and source rock, and could possibly be used to
determine correlations between prehistoric flint artefacts
and specific prehistoric mines.
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type of ﬂmt. symbol of the . . .
(archaeological aliphatic aromatic
sample

name)
Wierzbica “Zele"”, Radom District “chocolate flint” WZS-28 18.18 2.27 79.55
Wierzbica “Zele", Radom District “chocolate flint” WZr81-1 22.78 6.33 70.89
Wierzbica “Zele"”, Radom District “chocolate flint” WZ1B 0.58 0.10 99.33
Wierzbica “Zele”, Radom District “chocolate flint” WZ2B 9.89 6.59 83.52
Wierzbica “Zele", Radom District “chocolate flint” WZ3B 0.00 100.00 0.00
Wierzbica — outcrop, Radom District “chocolate flint” WIK1 2.38 7.14 90.48
Oronsko, Szydtowiec District “chocolate flint” ORO1 15.91 341 80.68
Oronsko, Szydtowiec District “chocolate flint” ORO2 48.06 26.60 25.35
Oronsko “"Maty Oronsk”, Szydtowiec District “chocolate flint” MOR1 17.74 8.06 74.19
Tomaszow, Szydtowiec District “chocolate flint” TOM1 11.84 0.00 88.16
Polany Il, Radom District “chocolate flint” POL1 50.59 26.49 2293
Seredzice, Radom District “chocolate flint” SER24-B1 10.00 5.00 85.00
Seredzice, Radom District “chocolate flint” SER24-B2 4.55 4.55 90.91
Seredzice "Hapki”, Radom District “chocolate flint” HAB1 8.70 6.52 84.78
ltza, Radom District “chocolate flint” IL2-SCH 14.81 18.52 66.67
Btaziny Gérne, Radom District "chocolate flint” BLG-CZK1 11.63 8.84 79.53
Seredzice, Radom District striped flint PSP-24BU1 7.32 244 90.24
Btaziny Gorne, Radom District striped flint BLGPSP-1 25.00 12.50 62.50
Klizer.monkl Opatowskie, Ostrowiec Swigtokrzyski striped flint KO-GS1 13.79 172 8448
District
Krzemlonkl Opatowskie, Ostrowiec Swigtokrzyski striped flint KO-GS?2 372 87.19 909
District
Borownia, Ostrowiec Swietokrzyski District striped flint BOB?2 11.24 2.25 86.52
Borownia, Ostrowiec Swietokrzyski District striped flint BOB1 64.29 34.87 0.84

gray white-spotted

. SWLAS-1 5.88 5.88 88.24
flint

Swieciechdw Lasek, Kraénik District

Table 1. Percentage of aliphatic, aromatic and polar fractions for the exemplary attempts of analyze samples of siliceous rocks (see Fig. 3). //
1. tablazat. Alifas, aromas és polaris frakciok megoszlasa a kovas kézetmintak probaméréseinél (ld. 3. dbra).
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Symbol Name Name Symbol

C20 C20-tricyclic triterpene C27 13B,17a-diasteran 20S C27 Ba 20S
C21 C21-tricyclic triterpene C27 13B,17a-diasteran 20R C27 Ba 20R
C22 C22-tricyclic triterpene C27 130,17B-diasteran 20S C27 aff 20S
C23 C23-tricyclic triterpene C27 130,17p-diasteran 20R C27 af 20R
C24 C24-tricyclic triterpene C28 13B,17a-diasteran 20S (24S+R) C28 Ba 20S (24S+R)
C25 C25-tricyclic triterpene C28 13B,17a-diasteran 20R (24S+R) C28 Ba (24S+R)
C26 C26-tricyclic triterpene C27 5a,140,17a -steran 20S C27 oo 20S
c27 C27-tricyclic triterpene C28 130, 17p-diasteran 20S C28 af 20S
C28 C28-tricyclic triterpene C27 50,14pB,17B-steran 20R C27 affp 20R
C29 C29-tricyclic triterpene C29 13B,17a-diasteran 20S C29 Ba 20S
Ts 18a(H)-22,29,30-trisnorneohopan C27 50,14p,17B-steran 20S C27 afp 20S
Tm 17a(H)-22,29,30-trisnorhopan C27 50,140,17a -steran 20R C27 aaa 20R
C29 af C29-170,21B-30-norhopan C29 13B,17a -diasteran 20S C29 Ba 20S
C29 Ba C29-17p21a-hopan C29 13B,17a -diasteran 20R C29 Ba 20R
C30 af C30-17021B-hopan C28 50,14a,17a-steran 20S C28 aaa 20S
C30 Ba C30-17B21a-hopan C28 5a,14p,17p-steran 20R C28 affp 20R
C31 af 22S C31-170,21B-29-homohopan 22S C28 50,14p,17B-steran 20S C28 afp 20S
C31 af 22R C31-170,21B-29-homohopan 22R C30 13B,17a-diasteran 20R C30 Ba 20R
C32 ap 22S C32-170,21B-29-bishomohopan 22S C29 130,17B-diasteran 20R i S C29 af 20Ri S
C32 af 22R C32-170,21B-29-bishomohopan 22R C28 50,140, 17a-steran 20R C28 ot 20R
C33 af 22S C33-170,21B-29-trishomohopan 22S C29 50,140,17a-steran 20S C29 aaa 20S
C33 af 22R C33-170,21B-29-trishomohopan 22R C29 5a,14p,17p-steran 20R C29 afp 20R
C29 50,14p,17B-steran 20S C29 afp 20S
C29 50,140,17a-steran 20R C29 aaa 20R
C30 50,14pB,17B-steran 20R+S C30 off 20R+S
C30 5a,140,17a-steran 20R C30 aaat 20R

Table 2. Explanation of compounds name used for tri- and pentacyclic Table 3. Explanation of compounds name used for steranes and
triterpenoids (see Fig. 6 and 7). // diasterans (see Fig. 6 and 7). //
2. tablazat. A tri- és pentaciklikus triterpenoidokra hasznalt jelolések 3. tablazat. A szterdnokra és diaszteranokra hasznélt jeldlések magya-
magyarazata (ld. 6-7. dbra). razata (ld. 6-7. dbra).
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Figure 2. Occurrence of “chocolate” flint in pre-Quaternary formations on the northeastern outskirts of the Holy Cross Mountains. 1 — Chronéw-
Kolonia, Szydtowiec District; 2 — Guzoéw Szydtowiec District; 3 — Oronsko “Maty Oronsk” Szydtowiec District; 4 — Oronsko (Oronsk 1) Szydtowiec
District; 5 — Tomaszow Szydtowiec District; 6 — Rzeczkdw, Radom District; 7 — Wierzbica quarry, Radom District; 8 — Wierzbica “Zele”, Radom District;
9 — Wierzbica "Krzemienica”, Radom District; 10 — Polany kolonie IV, Radom District; 11 — Polany kolonie I, Radom District; 12 — Polany kolonie II,
Radom District; 13 — Polany kolonie Ila, Radom District; 14 — Polany Ill, Radom District; 15 — Polany kolonie Ill, Radom District; 16 — Polany |, Radom
District; 17 — Polany Il, Radom District; 18 — Pakostaw, Radom District; 19 — Seredzice, Radom District; 20 — Seredzice “"Kolonia”, Radom District; 21
— ltza "Wawoz Zuchowiec”, Radom District; 22 — ltza "Krzemieniec” Il, Radom District; 23 — ltza “Krzemieniec” |, Radom District; 24 — Btaziny Gérne,
Radom District; 25 — Predocin, Radom District; 26 — Gliniany "Wzgdrze Kruk”, Opatéw District (Schild 1971, 1976; Balcer 1976; Dadlez et al. 2000;
Budziszewski 2008; Budziszewski et al. 2015). //

2. abra. ,Csokoladé” kova el6fordulasok a Szentkereszt-hegység északkeleti peremeinek negyedidészak eldtti forméacidiban. 1 — Chrondw-Kolonia,
Szydtowiec korzet; 2 — Guzéw Szydtowiec korzet; 3 — Oronsko "Maty Oronsk” Szydtowiec korzet; 4 — Oronsko (Oronsk Il) Szydtowiec korzet; 5 —
Tomaszéw Szydtowiec korzet; 6 — Rzeczkow, Radom korzet; 7 — Wierzbica quarry, Radom koérzet; 8 — Wierzbica “Zele”, Radom korzet; 9 — Wierzbica
"Krzemienica”, Radom korzet; 10 — Polany kolonie IV, Radom kérzet; 11 — Polany kolonie |, Radom kdérzet; 12 — Polany kolonie Il, Radom korzet; 13
— Polany kolonie lla, Radom koérzet; 14 — Polany Ill, Radom korzet; 15 — Polany kolonie Ill, Radom korzet; 16 — Polany |, Radom kérzet; 17 — Polany I,
Radom korzet; 18 — Pakostaw, Radom kérzet; 19 — Seredzice, Radom kérzet; 20 — Seredzice “Kolonia”, Radom kérzet; 21 - Itza "Wawbz Zuchowiec”,
Radom korzet; 22 — Itza "Krzemieniec” Il, Radom korzet; 23 — liza “Krzemieniec” |, Radom korzet; 24 — Btaziny Gorne, Radom kérzet; 25 - Predocin,
Radom korzet; 26 — Gliniany "Wzgorze Kruk”, Opatéw korzet (Schild 1971, 1976; Balcer 1976; Dadlez et al. 2000; Budziszewski 2008; Budziszewski
et al. 2015).
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Figure 3. Ternary diagram showing the percentage of each fraction in the extract from the analyzed flint. 100% of the fraction in the corners (Pol -
polar, Aliph - aliphatic, Arom - aromatic fractions; see Table T). //

3. abra. Haromszogdiagram a frakciok megoszlasaval a kovamintakban. 100% a sarkokban (Pol - polaris; Aliph - alifas; Arom - aromas frakciok; (d.
1. Tablazat).
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Figure 4. Total ion chromatogram (TIC) of aliphatic fraction. //
4. abra. Az alifas frakcio teljes ion kromatogramja (TIC).
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Figure 5. Distribution of n-alkane and isoprenoids (m/z = 71). C,, — n-hepthadecane, Pr - pristane, Ph — phytane, * — n-alkanes. //
5. abra. n-alkanok és izoprenoidok eloszlasa (m/z = 71). C,, — n-heptadekan, Pr — prisztan, Ph — fitan, * — n-alkanok.
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Figure 6. Fragmentograms with distributions (A) and comparsion of distributions of pentacyclic triterpenoids (m/z = 191) between flints from
Wierzbica "Zele" and Btaziny Gorne (see Table 2 and 3 for identification). //

6. abra. Fragmentogramok a pentaciklikus triterpenoidok (m/z = 191) eloszlasaval (A) és azok 6sszehasonlitasaval (B) a Wierzbica ,Zele" és a Btaziny
Gorne forrasokbol szarmazé tlizkovek esetében (a jelmagyardzatot ldsd a 2. és 3. tablazatban).
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Figure 7. Steranes and diasterans (m/z = 217 + 259) distribution for a flint from outcrop in Btaziny Gérne (identification of shortcuts in Table 2 and
3).//
7. abra. Szteranok és diaszteranok (m/z = 217 + 259) eloszlasa egy, a Btaziny Gorne forrasbol szarmazé t(izkd esetében (a réviditések felolddsa a 2.
és 3. tablazatban).
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Flint artefacts from Rivne (Ukraine) in the collection
of the District Museum in Toruni
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Abstract The aim of this publication is to present and illustrate selected bifacial products from amongst the flint artefacts
from Rivne (Ukraine) that are a part of the collection of the Torun District Museum’s Archaeological Department.
There is no data on their exact origin or the circumstances in which they were collected, thus analysing them
we have to be very cautious. By means of typological and comparative classification we can define them as Late

Neolithic to Bronze Age.

Kivonat Kovaké eszk6zok Rivnébdl a Toruni Korzeti Mizeum gyiijteményében

A tanulmany néhany kétoldali megmunkalasa kovaeszkozt mutat be, melyek Rivnébdl (Ukrajna) szarmaznak, és
jelenleg a Toruni Korzeti Muzeum Régészeti Osztalya Grzi Gket. A darabok eredet és fellelésiik pontos korilmé-
nyei ismeretlenek, ezért az analizis rendkiviil 6vatos. Osszehasonlité tipolégiai vizsgalat alapjan a kévek késé
neolitikus - korai bronzkori darabok lehetnek.
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1. Introduction

District Museum in Torun has a rich collection of archaeo-
logical artefacts accumulated over a long period of time and
in various circumstances, such as: products, assemblies, and
inventories dating from the Palaeolithic through to modern
times. These artefacts come from regular and rescue exca-
vations, as well as surface surveys. Some of the items have
been obtained for the museum as gifts from private individ-
uals. The aim of this publication is to present and illustrate
selected bifacial products from amongst the flint artefacts
that came to the museum in 1949 as a gift from Mikolaj
Karpow-Lipski.

2. Data

The presented artefacts are stored in the collection of the
Torun District Museum’s Archaeological Department under
the inventory number MT/A/191. In the inventory books
and catalogue cards these are described as coming from
Rivne (Réwne) in Ukraine (Fig. 1).

As was pre-determined Mikotaj Karpow-Lipski may be the
person about whom Tomasz Bojarczuk writes in his article
(Bojarczuk 2010). It should be mentioned that Karpow-Lip-
ski (1896-1981) traveled extensively. Among other places he
was in Zdolbuniv, and at the beginning of the World War I
he moved with his family to Kostopil in Volhynia, during


https://doi.org/10.23898/litikuma0011

40 Bielinska-Majewska — Flint artefacts from Rivne / Litikum 3 (2015) 39-45.

World War IT he was employed at the experimental sta-
tion of the German department of medicinal herbs in Rivne
(Bojarczuk 2010: 81). As in the museum archives there is no
information on the exact location or the specific circum-
stances of the method of obtaining flint products, we can
only assume that the materials were collected by Karpow-
Lipski during hikes in and around Rivne.

3. Discussion

The collection transferred to the museum comprises of 24
flint products, which were made from a uniform flint type
of good quality - Volhynian flint. This kind of flint occurs,
inter alia in western Ukraine, north-western part of the
Volhynia plane and in Volhynian Polesie (Taras 1997). The
publication characterizes 14 flint forms developed with bi-
facial retouch. Other products which are excluded from the
analysis are mainly debris, cores, flakes and blades.

On the basis of the initial macroscopic materials analysis,
it seems that these products could originate from one site.
They are characterized by a similar technique and style of
make. The general condition of the artefacts is good. Among
the presented products there are the following forms: four
axes (including one preform), five tool fragments (includ-
ing likely fragments of the points and handles), two sickle-
shaped knifes, one probable cutting tool preform and two
unspecified products. The products are shown in the figures
(Fig. 2-5).

Based on preliminary characteristics we can say that the
surfaces of the axes are developed by large planar retouch,
and the edges are finished with fine retouch. These tools
have straight or slightly curved sides. On one of the axes
there are fragmentary remains of cortex (Fig. 2.1). Only one
of the axes is smaller in size compared with the others and is
covered with a patina (Fig. 2.2). As mentioned earlier, one of
the specimens is probably an axe preform (Fig. 2.4). The first
of the two bifacial knife specimens is made by means of a
careful retouch of the surface (Fig. 3.1), while the second is
developed carelessly (Fig. 3.2). Amongst the tools there was
also a point preform or a point with a marked handle (Fig.
3.3). Its lower (ventral) side is covered with surface retouch,
while the upper (dorsal) side shows fragmentary remains
of cortex. Portions of the edges are developed with near-
edge retouch. Among the tool fragments there are: a point
fragment (of a very precise surface retouch) (Fig. 4.1), two
probable handles (Fig. 4.2-3) and two tool fragments (one
a probable axe fragment, Fig. 4.4). In the analyzed material
there were also two unspecified products (Fig. 5.1-2).

In thematic literature the selected tools, mainly points and
knives occur under various names. Bifacial projectile points
are divided into several types and subtypes, such as: dag-
gers, points, spearheads and bifacial projectile points (Libera
2001). They are made of flat or fragmented natural concre-
tions, flakes or blades. Their surfaces are formed with flat
two-sided regular retouch. Similarly, the bifacial knives in
Polish literature also carry various names. They are called
i.e. sickles or sickle-shaped knives (Libera 2001). These were

made of flat nodules massive blades and flakes. Their sur-
faces are formed flat as described above and evened out
along the edges, occasionally with the use of denticulated
retouch. It should be mentioned that in the Early Bronze
Age prepared-core technique was used. It allowed produc-
tion of specialised tools (of high quality raw material), such
as: sickles, axes, etc.

4. Conclusions

Concluding it should be noted that the presented flint ar-
tefacts are loose finds lacking stratigraphic and cultural
context, which makes practically impossible to define their
chronological and cultural affiliation. In addition, the al-
ready mentioned lack of detailed historical data on their ac-
quisition and circumstances of the discovery leads to a very
careful typological and comparative classification. None-
theless, the analyzed materials were defined as probably
Late Neolithic to Bronze Age.

Presented flint products have not been previously pub-
lished. These materials should be treated as archival sources
that complement our knowledge on obtaining artefacts to
museums in the early twentieth century. In addition, they
complement our data on this category of artefacts stored in
museum collections.
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Figure 1. Location of Rivne (Réwne), Ukraine. // 1. abra. Rivne (Réwne) foldrajzi helyzete Ukrajnaban.
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Figure 2. Rivne (Rowne), Ukraine. Flint artefacts. 1-3: axes; 4: axe preform. //
2. abra. Rivne (Réwne), Ukrajna, kova eszkdzok. 1-3: baltak; 4: félkész balta.
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Figure 3. Rivne (Rowne), Ukraine. Flint artefacts. 1: sickle-shaped knife; 2: sickle-shaped knife preform (?); 3: point preform (?). //
3. abra. Rivne (Réwne), Ukrajna, kova eszkdzok. 1: sarl6 alakud kés; 2: félkész sarld alakd kés (?); 3: félkész hegy (?).
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Figure 4. Rivne (Rowne), Ukraine. Flint artefacts. 1: point fragment; 2-3, 5: tool fragments; 4: axe (?) fragment. //
4. abra. Rivne (Réwne), Ukrajna, kova eszkdzok. 1: hegy toredéke; 2-3, 5: toredékes eszkdzok; 4: balta toredéke (?).
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Figure 5. Rivne (Rowne), Ukraine. Flint artefacts. 1-2: tools. //
5. abra. Rivne (Réwne), Ukrajna, kova eszkdzok. 1-2: eszkdzok.
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Open-air site complex with leaf-points at Szécsénke (Cserhat Mountains,
Northern Hungary) Preliminary results

Attila Péntek

Abstract

Kivonat

Based on extensive field surveys of the past decade the Late Middle Palaeolithic and Initial Upper Palaeolithic
occupation was very intensive in the Cserhat Mountains. There are some very characteristic clusters in the site
distribution. One of the important ones is those of in the vicinity of Legénd and Szécsénke villages. In this paper
we will review the lithic material of an interpreted Palaeolithic site complex at Szécsénke village. The compound
term ,site complex“ does not necessary mean simultaneity of the affected sites, by this term rather a kind of
techno-typological relation between the collected chipped stone assemblages will be stressed. The affected sites
seem to have a Szeletian-like character which resembles the well researched Moravian Szeletian. On the base of
the raw material utilization and of techno-typological considerations a kind of intra-cultural development can
be observed.

Nyiltszini leléhelykomplexum levélhegyekkel Szécsénkénél (Cserhat-hegység, Eszak-Magyarorszag) -
el6zetes eredmények

Az elmult évtized kiterjedt terepbejarasai alapjan intenziv megtelepedéssel szamolhatunk a Cserhat-hegység-
ben a kés6 ikzéps6 paleolitikum és a korai fels6 paleolitikum idGszakaban. A lel6helyek megoszlasa jellegzetes
halmazokat rajzol ki. A jelentds lelShelyek Legénd és Szécsénke kornyékén talalhaték. A ,lel6helykomplexum”
terminus nem feltétlentl jelez egyidejliséget a megtelepedések kozott, inkabb kdanyagaik techno-tipoldgiai ha-
sonldsagaira utal. A bemutatott lel6helyek Szeleta ipar jellegzetességekkel rendelkeznek, dsszességében a mor-
vaorszagi Szeleta iparra emlékeztetnek. A kényersanyagok hasznalata, illetve techno-tipolégiai megfontolasok
alapjan egyfajta bels6 kulturalis fejlédés is megfigyelhets a leletanyagokban.
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,If you understand, things are such as they are;
if you don’t understand, things are such as they are.”

1. Introduction

One Palaeolithic settlementin the discussed area with pub-
lished archaeological material is the Legénd-Kaldy-tanya
complex (Marké-Péntek 2003-2004). The assemblage con-
tains 1006 chipped stone artefacts. In the raw material usage
the hydrothermal or limnic raw materials (“limnic silic-
ites”, Prichystal 2010) dominate the assemblage with more
than three quarters of the total (76.34 %). A relatively small

Zen Koan

The discussed area next to Szécsénke is situated in Nograd
County, Northern Hungary, in the Western Cserhat Moun-
tains, westwards from the Galga River. The river forms an
important geological and geographical border between the
Central and Eastern Cserhat Mountains of volcanic origin
and the sedimentary Western Cserhat Mountains.

amount (6.34 % of the total) could be regarded as local from
the environs of Galgagydrk and Piispdkhatvan, about 20-25
km from the site (Cs. Balogh-Dobosi 1995; Marké 2005). A
somewhat bigger part (17.23 % of the total) with a very char-
acteristic yellowish white, whitish yellow, or reddish pati-
na originates from the hydrothermal outcrops of the Matra
Mountains (45-50 km as the crow flies to the East of the
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site). The geological source of the majority of the limnic si-
licites could not be identified exactly. A possible provenance
from Central Slovakia can not be excluded. In Central Slo-
vakia the nearest primary limnic silicite outcrops are situ-
ated in the Ziar-Basin, along the Hron (Garam) River, in the
environs of Stara Kremnicka, Lurila, Slaska villages. They
are characterized by vegetal and pollen remains. Typical-
ly, they have a great variability of colours, with prevailing
light, white, greyish-black and black colours. The artefacts
made of these variants of limnic silicites have a very intense
patina (Kaminska 2001: 84; Kaminska 2013: 100). In the Le-
génd-Rovnya site (Péntek-Zandler 2013b), there is a flake
core with greyish-white stripes. At Hont-Csitar (Zandler
2010) and Hont-Babat (Zandler 2012a), there are also some
pieces stemming likely from those outcrops in Central Slo-
vakia. Of these sites more anon in this paper.

The extralocal felsitic porphyry (metarhyolite) from a
source 110 km away in the Biikk Mountains, is the second
most abundant raw material assortment on the site (18.49
%). Some years ago a PGAA analysis was carried out with
positive results on some archaeological samples of the Cser-
hat Mountains too (Marké et al. 2003: 297-314). The presence
of all known obsidian variants at the site should be stressed.
Even the very rare ,red” or mahogany variant is present
(Bir6 et al. 2005: 94, Fig. 3.3). The raw material use of the Le-
génd-Kaldy-tanya complex can be compared with the data
on the raw material circulation during the Middle Palaeo-
lithic in Northern Hungary (Marké 2009a).

In the tool type composition of the raw materials the lim-
nic silicite dominates with 36 pieces, followed by the felsitic
porphyry with 22 pieces out of the 67 tools.

The tool types have a very broad spectrum. Among the
tools, those of Middle Palaeolithic character, such as leaf-
points, bifaces and side-scrapers dominate. There are some
typical Micoquian tools like Bocksteinmesser, Faustkeilblatt,
groszak (Typ Heidenschmiede, Bosinski 1967: 33). The end-
scrapers have no Upper Palaeolithic affinity at all. The
lateral edges of the bifacial tools were worked with the WGK-
method (wechselseitig-gleichgerichtete Kantenbearbeitung,
Bosinski 1967: 43). The assemblage could be connected to the
Babonyian industry (Ringer 1983) which has a very close re-
lation to the Central European Micoquian (Bosinski 1967)
or Keilmessergruppe (Mania 1990: 145; Veil et al. 1994: 40;
Bosinski 2000-2001: 112; Conard-Fischer 2000: 11-12).

2. The site complex and its surroundings

The sites belonging to the interpreted site complex are
located on both sides of the Halyagos Streamlet which is
a tributary of the Galga River. The valley of the streamlet
is a so-called pseudo “dead end valley”. This phenomenon
is well known in the Cserhat Mountains, where the most
Middle Palaeolithic and Early Upper Palaeolithic sites are
lying along or at the heads of “dead end valleys”. Without
striving to completeness we could mention some charac-
teristic examples like Vanyarc-Szlovacka-dolina, the epo-
nym site of the “Vanyarc-type” industry (Marko 2007; 2012),

Figure 1. The Szécsénke site-complex (1-12) and its
environment (13-22). // 1. dbra. Szécsénke lel6hely-
komplexum (1-12) és kdrnyezete (13-22).

1: Szécsénke-Kis-Ferenc-hegy, 2-3: Szécsénke-Berecz-oldal-1,

4: Szécsénke-Berecz-oldal-2E, 5: Szécsénke-Berecz-oldal-2W, 6:
Szécsénke-Berecz-oldal-3, 7-9: Szécsénke-Berecz-oldal-4, 10:
Kétbodony-Halyagos-hegy, 11: Legénd-Rovnya, 12: Legénd-88, 13:
Becske-Julia-major, 14: Becske-4, 15: Becske-Blidos-t6-hegy, 16:
Szécsénke-Visak, 17: Legénd-Kaldy-tanya-1-3, 18: Legénd-Kaldy-
tanya-5, 19: Legénd-Papai-hegy, 20: Legénd-Gubany-dilé (Me-
nyecskés), 21: Legénd-Gubany-dl6, 22: Legénd-Hosszu-foldek.

Debercsény-Mogyoroés, belonging to the Moravian Szeletian
(Mark6 2009b). The same or very similar situation can be ob-
served at the site of Hont-Csitar in the Ipoly Valley, belong-
ing to the Szeletian of Moravian type (Zandler 2010) and at
Demjén-Sz616-hegy by Eger, with some Aurignacian char-
acteristic (Zandler 2012b: 23). Presumably the choice of these
topographical situations must have had a deliberate prac-
tical reason. Such dead-end valleys are very suitable to the
shead-'em-off-at-the-pass” hunting strategy of reindeers
(Baales 1999; Baang-Andersen 2008). Since they were not
able to follow the herds directly (Burch 1972), hunters locat-
ed their camps near valley bottlenecks. One hunter group
drove the animals into the bottleneck where an other group
were already waiting. The hunters were thus enabled to kill
a large number of animals in a short time. The exhausted
supplies could be restocked and the hunters and their fam-
ilies moved on.

In a distance of about 10 km westward from the Galga
River there is the wide valley of the Lokos Streamlet. The
Romhany Basin (valley-dilation, Lang 1967: 59) and the
Lokos Valley divide the Cserhat Mountains and the Bor-
zsony Mountains. During the prehistoric times this valley
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Figure 2. The Szécsénke site-complex and its environment

The green circle on the right side of the map denotes the
Szécsénke-Kis-Ferenc-hegy site, the red circles indicate the other
sites belonging to the site complex. The purple circle denotes the
Legénd-Kaldy-tanya site and the yellow ones indicate Palaeolithic

sites with bifacial tools, not discussed in this paper. //

2. abra. A Szécsénke leléhelykomplexum és kdrnyezete. A jobb ol-
dali nagy zold kér jeldli Szécsénke-Kis-Ferenc-hegy leléhelyet, a vo-
ros korok pedig a komplexumhoz tartozo tobbi leldhelyet. A lila
kor Legénd-Kaldy-tanya leléhelyet jeldli, a sarga korok a cikkben
nem targyalt paleolitikus koru leléhelyek bifacialis eszkozokkel.

had to play a great role in migration, since it is located on
a NW-SE oriented axis connecting the sites of the Southern
Cserhatand the Galga Valley to those of the Ipoly Valley. Ac-
tually both sides of the Ipoly River and the environs of the
village Hont in the Ipoly Valley are very rich in Palaeolith-
ic settlements. Recently in connection with the Romhany-
Di6s-ut site, Viola T. Dobosi dealed with the importance of
the Romhany or Négrad Basin (Dobosi 2011).

Running directly south of Szécsénke, there was a main mi-
gration corridor connecting the Galga Valley and the Rom-
hany Basin. The pseudo “dead end valley” of the Halyagos
Streamlet represents an alternative route.

On Fig. 1. the Palaeolithic sites of the surrounding area
can be seen. The central part of this area, with the discussed
sites of the site complex is enlarged on Fig. 2. The green cir-
cle on the right side of the map denotes the Kis-Ferenc-hegy
site, red circles indicate the other sites belonging to the site
complex. The purple circle denotes the above mentioned
Legénd-Kaldy-tanya site and the yellow ones indicate Pal-
aeolithic sites with bifacial tools, not discussed in this paper.

In the formation of the surface of the Cserhat Mountains
young tectonic movements played a dominant role, the val-
leys of the discussed area are all forecasted tectonic ero-
sion-valleys. These valleys have asymmetric cross-sections,

where the two sides are characterized by differing slope an-
gles and rock exposures. One side of the slope is gentle and
covered with thick loess-like soil. This soil and the underly-
ing rock allochtonously could drag even under the level of
the alluvia. In contrast, the other slope bordering the valley
is steep, loess-like soil does not occur and either the rocks
of the overlying mountain belt or the eruptive ones emerge.
The steep slope means abrasion, destruction and transpor-
tation of the surface of the earth. The assumption that these
steep valleys had been formed due to glacial solifluction,
gelisolifluction contradicts the fact that they were formed
partly due to recent tectonic movements. However not only
with south-facing sloping but rather equally, they occur
with the most differing exposition, while in a case of glacial
solifluction, gelisolifluction the south-facing sloping would
be the most frequent.

The Berecz-oldal is an about 3.5 km long steep, ascending
hillside, located on the northern side of the Halyagos Valley.
At the upper verge of the hillside there is a relatively flat
plateau of 50-150 m width, where the Palaeolithic sites or
find concentrations occur. The other, northern slope to the
valley of the Szécsénke Streamlet is rather moderate.

2.1. The Szécsénke-Kis-Ferenc-hegy site

The site with the richest archaeological material of the
site complex is the Kis-Ferenc-hegy (KFH) site. It is lying on
the plateau of about 250x200 m area on the asymmetrical
hill-comb, located between the valleys of the Szécsénke and
Halyagos streamlets at an altitude of 265-270 m a.s.l.. Its rel-
ative altitude is 70 m from both valley floors. In the south-
west corner of the site there is an approximately 50x50 m
gravel bed. Its geological age is Upper Oligocene Chattian
Stage, belonging either to the Budafok Sand Formation
(Hamor 1985: 234) or the Pétervdsdra Sandstone (Korpas 1988:
64-66). It consists of quartzite pebbles, diverse siliceous peb-
bles (hereafter shortly silex), radiolarite pebbles, hydro-
thermal chunks, petrified woods and can be regarded as a
potential raw material source. The chipped stone assem-
blage processed so far by the authors from the site contains
1084 lithic artefacts (Péntek-Zandler 2013a).

2.1.1. The raw materials in the
archaeological assemblage

The most dominant raw material is limnic silicite with
466 pieces (42.44 % of the total), but its ratio is substantial-
ly lower among tools: with 21 pieces it amounts to only 17.65
%. Thanks to the Miocene postvolcanic activity this raw ma-
terial is very common in the Cserhat Mountains. The lim-
nic silicite originates from the hydro- or limnic quartzite
banks in the vicinity of Galgagyork or Piispokhatvan. Two
raw materials, silex and quartzite, could be regarded as
local. We use the term silex as general and not as a petro-
graphic term as the distinction between the diverse types of
siliceous pebbles is very problematic. This raw material cat-
egory contains a kind of porous silicified volcanic rock of
yellowish colour, which is manifested in pebble form. The
ratio of silex with 185 pieces is 17.07 % in the total assem-
blage but it is significantly higher among tools (37 pieces,
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31.09 %). The ratio of the 9 quartzite pieces in the total as-
semblage is only 0.83 %, but there are three notched tools
made of this material. Quartzite is a common raw materi-
al at archaeological sites in the Cserhat Mountains. Based
on our observations, it is mainly related to Middle Palaeo-
lithic or Early Upper Palaeolithic sites. However, recently
clean-cut traces of intensive quartzite usage were found at
Cs6var-Arany-hegy in a Gravettian assemblage and at the
Aurignacian site Legénd-Hosszu-féldek (Péntek 2015b). Ac-
cording to K. Valoch it is the characteristic raw material of
the so-called ,Begleitindustrie“ (collateral industry) at some
Moravian and Slovakian Szeletian sites (Valoch 1955: 28-32).
In relation to the quartzite or quartz it is worth mention-
ing the Bavarian Szeletian site Zeitlarn. There is no concord-
ance in the judgement of cultural affiliation of the site. In T.
Hopkinson’s view the end-scrapers at Zeitlarn “are made on
,broad blades* or flakes and are closely similar to pieces from
the Miqoquian of the Sesselfelsgrotte some 30 km to the west
and described by Richter [1997] as ,mikrokratzer”’. (Hopkinson
2006: 232). In the relatively small excavated assemblage
there are surprisingly many crystalline quartz (kristalliner
Quarz), 23 pieces which is 19.7 % of the total (Heinen-Beck
1997: 77). The only long distance raw material, the ,Szele-
tian felsitic porphyry” (metarhyolite) is represented by 412
pieces, with an extraordinary high ratio of 38.01 %. A raw
material of uncertain provenience is the radiolarite, it is
represented in the assemblage by 18 pieces (1.66 %). With
the naked eyes it is very similar to the Carpathian radiolar-
ite, however radiolarite was also described in pebble form
at the east side of the Bérzsény Mountains in the so-called
Nagyoroszi Pebble Formation (Gyalog-Budai 2002: 220). Mo-
reever, actually all potential raw material sources in the
Cserhat Mountains, pebble outcrops or gravel beds contain
some radiolarite pebbles of good knapping quality.

2.1.2. The archaeological assemblage

The Palaeolithic industry is a typical flake-industry, no
laminarity could be observed. Detailed technological analy-
sis has not been carried out so far, we have no concrete the-
ory about the applied debitage, but there are no traces of the
Levallois-debitage. The debitage-material represents 86.81
% of the total assemblage: The ratio of the flakes greater
than 15 mm including the elongated, “blade-like” flakes (13
pieces) is 31.20 %, that of the flakes less than 15 mm is 55.81
%. Among the flakes they are mainly flakes that originated
from the shaping and preparation of the cores and from tool
making and retouching. Among the flakes no raw material
preference could be observed. Traces of Upper Palaeolith-
ic blade technology are scarce, there are only 3 tools made
on blades or on “blade-like” blanks: two high end-scrapers
of definite Aurignacian character, made of silex and a leaf-
point made of limnic silicite of which more anon.

In the assemblage collected from the surface there are 119
formal tools belonging to the Palaeolithic industry. Most of
the tools are made of felsitic porphyry (53 pieces, 44.54 %),
followed by silex (37 pieces, 31.09 %), limnic silicite (21 piec-
es, 17.65 %), radiolarite (5 pieces, 4.20 %) and quartzite (3
pieces, 2.52 %). Among the Palaeolithic formal tools we dis-
tinguished 5 fundamental tool categories.

There are altogether 34 pieces of flake end-scrapers (28.57
%). There is a great dual raw material preference, 14 pieces
were made of silex, 13 pieces of felsitic porphyry, 5 pieces of
limnic silicite and 2 pieces of radiolarite. The end-scrapers
have a very varied morphology. Besides the circular ones
there are atypical nosed end-scrapers, carinated (keeled)
pieces (grattoir caréné) and particularly fan-shaped forms
with narrow base too. Among the Upper Palaeolithic types
(carinated end-scrapers, Aurignacian-like high end-scrap-
ers) there are no pieces made of felsitic porphyry. The base
of some pieces seems to be intentionally broken, perhaps
because of hafting purpose. In these cases there is a slight-
ly acute angled break surface and a lip on the lower edge
(Jennings 2011: 3646, 3650). In the case of felsitic porphyry
the base of the tool is sometimes the naturally cleavage sur-
face along a diaclase or joint. A joint is a natural fracture in
the continuity of either a layer or body of rock that lacks
any visible or measurable movement parallel to the surface
(plane) of the fracture.

There are pieces with retouched lateral edge(s). As a mat-
ter of fact these tools are combination tools of an end-scrap-
er and a side-scraper. This phenomenon was mentioned
by K. Valoch in relation to the archaic lithic material of
Jezetany I. and IT (Valoch 1966: 14). This could also be found
at other Moravian Szeletian sites as for example Trbousany
(Hladikova 2002: 77, Obr. 8:7), Neslovice (Valoch 1973: 13, Tab.
1/2,4), Vedrovice V (Valoch 1993: 35, Abb. 14:12; 49, Abb. 28:1),
Vincencov (Svoboda-Prichystal 1987: 10, Tab. 1.: 5), ZeleSice
I1I (Skrdla et al. 2014: 92, Fig. 12:13, 98, Fig. 12: 13, 15, 16) and
even in Bavaria at Zeitlarn (Heinen-Beck 1997: 84, Abb. 7:5,6).
Most end-scrapers show partial ventral thinning or re-
touch, or atleast the bulb is eliminated. This attribute is well
known in the Moravian or Bavarian Szeletian, for example
Trbousany (Hladikova 2002: 78, Obr. 9:3,4,7) and in Zeit-
larn (Schonweiss-Werner 1986: 10, Abb. 3:8; Heinen-Beck
1997:84, Abb. 7:5,6). Ventral thinning could be associated in
the Cserhat Mountains mainly with Micoquian-Babony-
ian assemblages, for example at Galgagyork-Csonkas-hegy
(Marko et al. 2002: 249, Fig 2.1, 2.4) and Legénd-Kaldy-tan-
ya (Marko-Péntek 2003-2004: 169, Fig. 4.7). M. Oliva in his
paper dealing with the industries of Jezefany suggests that
the ventral retouching is in some way genetically related to
leaf points (Oliva 1979: 47).

On the base of a piece made of felsitic porphyry a Clac-
tonian notch could be found similar to pieces occurring in
Zeitlarn (Heinen-Beck 1997: 84, Abb. 7:6). There is an atypi-
cal nosed end-scraper made of felsitic porphyry. Analogous
pieces could be found in Vedrovice V (Valoch 1993: 35, Abb.
14:2,3), Vincencov (Svoboda-Prichystal 1987: 10, Tab. I:1) or
even in Zeitlarn (Schonweiss-Werner 1986: 10, Abb. 3:4-6).

It is noteworthy to mention the carinated end-scraper
made of silicified volcanic rock (Fig. 3.1). Both lateral edges
are retouched, the base has a narrow fan-tail like shape and
is thinned on the ventral face. As a matter of fact it is a com-
bination of a double side-scraper and an end-scraper. Typo-
logical resemblances are found in Moravia, for example at
Ondratice (Oliva 1992: 51, Fig.5).
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Figure 3. Selected tools from the Szécsénke Kis-Ferenc-hegy site. 1-3:

end-scrapers made on flakes, 4: “pointe a face plane”-like leaf-point;

5-6: leaf-points (1-3: siliceous pebble, 4: limnic silicite of Cserhat Mts.,
5-6: felsitic porphyry). //

3. abra. Eszk6zok Szécsénke-Kis-Ferenc-hegyrdl. 1-3: szilankkaparok, 4:
"pointe a face plane"-szer( levélhegy; 5-6: levélhegyek (1-3: kovakavics,
4: cserhati limnoszilicit, 5-6: kvarcporfir).

The tool category of the leaf-shaped tools consists of 20
pieces (16.81 %). There is a definitive raw material prefer-
ence, 13 pieces are made of felsitic porphyry, 5 pieces of silex
and 2 pieces of limnic silicite. Most of the tools are symmet-
ric or perhaps slightly asymmetric to the longitudinal axis,
that is, all these pieces could be interpreted as leaf-points.
Morphologically the pieces show a highly variable pic-
ture. K. Valoch in 1960 discussed this question in much de-
tail (Valoch 1960: 30-31). He stated that it is very rare if on
a site only one form of leaf-shaped tools can be found (e.g.
Moravany-Dlha). In Moravia it is much more frequent that
a variety of leaf-shaped tool shapes occur at the same site
(Ofechov I, II; Modfice; Neslovice).

In the assemblage there are pieces with biconvex, plano-
convex and parallelogramm cross sections. Nine pieces are
broken fragments with an average length of 15-25 mm and
we can determine with great probability that they are all
base fragments. There is a piece with a notch at the base,
maybe because of hafting. Very characteristic are some
pieces with a relative short, wide and massive form.

The above mentioned piece made of a ,blade-like” blank
is plano-convex. On the ventral side only the edges are re-
touched (Fig. 3.4). Similar pointe a face plane leaf-points
occur in the assemblage of Ondratice (Valoch 1967: 13, Tab.
V/1; 21, X/1; 28, XIV/1), Neslovice (Valoch 1973: 17, Tab. V/6;

28, XV1/2) and Jezetany (Oliva 1979: 48 and Taf. 11/9) either
as parallel phenomenon or as an influence of the Jerzmano-
wician industry, postulated by Chmielewski (1961). At the
Moravian Szeletian site ZeleSice III both the unstratified
surface collection and the excavated material yielded char-
acteristic Jerzmanowice-type points. But only the surface
collection contains leaf-points (Skrdla et al. 2014: 98-99, Fig.
12). The Jerzmanowice-type points are present at Vedrovice
V (Valoch 1993: 45, Abb. 24:5, Abb. 25:3) and at the surface
site Bratcice  where the raw material distribution and tech-
no-typological point of view is very similar to Zelesice III
(Skrdla et al. 2014: 99). According to P. Skrdla et al, the most
important feature of the Moravian Szeletian is the presence
of the Jerzmanowice-type points which is regarded as type
artefact of the Lincombian-Ranisian-Jerzmanowician tech-
nocomplex (Flas 2006; 2011).

A general characteristic is the so-called WGK-meth-
od which is a typical attribute of the late Middle Palaeo-
lithic Micoquian industry. According to the authors the
WGK is present in the Babonyian-Szeletian technocom-
plex (Ringer-Mester 2000: 267-268). Zs. Mester carried out
a detailed morphometrical analysis on the leaf-shaped tools
of the Jankovichian and Szeletian industries. He conclud-
ed that the faconnage alterne, which in his opinion more or
less corresponds to the WGK-method, is without doubt pre-
sent in the production of the leaf-shaped tools of the Szeleta
Cave (Mester 2008-2009: 91). In another paper, dealing with
the leaf-points of the Szeleta Cave, Zs. Mester defines the al-
ternate shaping of the edges as a two-step method: “the first
step is a series of removal along the edge on one face (dorsal or
ventral) and second is the same operation on the other face.”
(Mester 2010: 110). This defined method could be correlat-
ed with the WGK-method. After a well-founded morpho-
metrical analysis and comparing the Early Szeletian bifacial
point features to the Jankovich Cave bifacial tools, he came
to the conclusion that: “on the basis of the lithic technology
of bifacial tools that the Jankovichian and the Early Szeletian
belong to the same archaeological culture, and there is no
provable relation on technological ground between the Early
and Developed Szeletian” (Mester 2010: 121).

The tipped distal fragment made of felsitic porphyry with
the narrow, slender, elongated form and plano-convex
cross section is the biggest ((57)x26x12 mm) leaf-point frag-
ment in the assemblage. (Fig. 3.5).

There are 23 pieces (19.33 %) in the category of the side-
scrapers. There is a very pronounced raw material prefer-
ence, 13 pieces are made of felsitic porphyry, 5 pieces of
silex, 4 pieces of local limnic silicite and only one piece of
Carpathian radiolarite. Morphologically they are highly
variable, most of the pieces are simple straight or convex
side-scrapers but there are convergent or transversal pieces
too. Especially the pieces made of felsitic porphyry are rel-
atively small in dimensions. The obvious reason could have
been the saving, economizing housekeeping with this long
distance raw material.

In the Crimea most of the Kiik-Koba facies sites ,may
represent palimpsests where the distance from raw material
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encouraged the reuse and extensive rejuvenation of tools,
resulting in high percentages of tools with multiple-retouched
edges and overall small size.” (Marks—-Chabai 2001: 194).

At some pieces the elimination of the bulb could be ob-
served. There are two natural backed pieces (racloir a dos
naturel). K. Valoch mentioned the existence of such pieces
from the archaic material of Jezefany I. and II. (Valoch 1966:
38, Fig. XIX/4; 43, XX11/3).

On the Fig. 4.1 there is a side-scraper of small dimensions
is made of Carpathian radiolarite. The 31x21x5 mm tool has a
subtriangular form and its right edge is bifacially retouched.
On the Fig. 3.2 a double or convergent side-scraper made of
local silex can be seen. The dorsal face is finely elaborated
in an invasive manner. The proximal end is thinned from
the ventral face, the butt is prepared. Dimensions: 46x34x12
mm.

There are altogether 15 bifacial tools in the assemblage
(12.61 %). This tool category contains the bifacially worked
artefacts which are hardly, or because of their recent state
(breakage, plough marks) not unambiguously classifiable.
There are also pieces that were abandoned because of either
technical knapping accident or other reasons, such as raw
material flaws.

There is a fragment of a bifacial tool, which, due to its
acute-angled subtriangular form after breakage, could
function as a bifacial knife. On the hypotenuse of the trian-
gle a special kind of detachment can be seen which suggests
the so called Prgdnik-spall. O. Joris in the Micoquian (Mico-
quo-Prondnikian) assemblage of the Bu-III layer of the Buh-
len Cave in Germany could set apart some Prgdnik-Schaber
(Joris 2001: 32, Abb. 4.15; 4.16,1,3-5,7-11; 4.17,1-2). Bifacial knifes
(Keilmesser) occur sporadically in the material of the archa-
ic Moravian Szeletian sites, such as Jezefany I. and II. too,
where even the Prgdnik-technique is not unknown. In con-
nection with Keilmesser he wrote: “an einigen Exemplaren
beobachtet man Spuren der Prondnik-Technik (X1/1-3), die hier
und da auch an Schabern zu sehen sind (XII/4).” (Oliva 1979:
48) (Fig. 4.2).

The last tool category of other tools or worked pieces con-
tains 27 pieces altogether (22.69 %). Out of the most typical
tools the following pieces could be emphasized:

1. Tranchets (chisels): 3 pieces (2.52 %). These are core-
like fashioned chisel-like tools. Similar pieces could be
found for example in Neslovice (kernformiq bearbeitete
meif3elartige Artefakte, Valoch 1973: 11 and Taf. XII1/2).

2. Notched tools: 4 pieces (3.36 %). Out of these, 2 pieces are
made on massive quartzite flake with deep, unretouched
Clactonian notches. J. W. P. van der Drift suggests that
the deep hollow fracture, often called Clactonian notch
is made in oblique bipolar technique by placing one con-
tact point a small distance from the edge and another
contact point at a greater distance from the edge. The
reduction face of the struck stone shows a convex frac-
ture between the impact popints, and the perpendicu-
lar direction this same fracture shows a deep concave
surface (van der Drift 2009: 9 and Fig. 5G). Another two
pieces are made of felsitic porphyry. One of the pieces

Figure 4. Selected tools from the Szécsénke Kis-Ferenc-hegy site. 1:
side-scraper, 2-3: bifacial tools, 4: limace (1: Carpathian radiolarite, 2-3:
siliceous pebble, 4: felsitic porphyry). //

4. abra. Eszkozok Szécsénke-Kis-Ferenc-hegyrdl. 1: kapard, 2-3:
bifacialis eszkdzok, 4: limace (1: karpati radiolarit, 2-3: kovakavics, 4:
kvarcporfir).

is actually a combined tool, on the left edge there is a
notch, on the right edge two nose-like tips (micro bor-
ers) can be seen.

3. There is a splintered piece (piéce esquillée).

4. There is a borer made of quartzite.

5. Tools made on cores which was regarded by K. Valoch as

a typical feature of the Moravian Szeletian (Valoch 1966:
24) are represented by a burin made of limnic silicite.

A very interesting and relatively rare tool in the Hungar-
ian Palaeolithic is the limace made of felsitic pophyry. The
ventral face of the tool (the natural cleavage surface of the
raw material) is unworked, the dorsal face is rough-and-
ready worked. On the right side of the dorsal face, a little
recent damage can be seen. The tool has an approximate-
ly deltoid form and measures 76x32x12 mm. With its mor-
phometrical characteristics the tool resembles the 1B-type
of Szeletian bifacial foliate tools, broad, elongated and sym-
metrical (laurel leaf shape) with pointed base (Mester 2010:
110; 2011: 25) (Fig. 4.4).

2.1.3. Discussion of the KFH site
In the assemblage, those typical to the Middle Palaeo-

lithic (side-scrapers, bifacial tools) make up the 31.93 % of
the tools. Most of the end-scrapers have a rather archaic
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character, only some atypical pieces represent Upper Pal-
aeolithic types. With the exception of the above mentioned
core-burin, there are no burins and only one borer made
of quartzite among the tools. The ratio of the leaf-shaped
tools is high. The elaboration is sometimes relatively rudi-
mentary, does not measure up to the refinement typical for
the leaf-shaped tools of the Developed Szeletian. Among the
other worked pieces the number of archaic tools, such as
tranchets, notched tools made of quartzite, backed knifes is
very significant. The industry is a typical flake-industry, the
laminarity is anecdotical.

All tools have typological, morphological analogies in the
Moravian or Bavarian industries with leaf-points, that have
the general denomination of Szeletian industry since the
fundamental paper written by F. ProSek (Prosek 1953). Ac-
cording to the original definition of Prosek, the Szeletian is
characterized by the predominance of the leaf-shaped tools
and side-scrapers, the Upper Palaeolithic tools play a sub-
ordinate role. End-scrapers occur relatively in force, burins
only sporadically, backed pieces as good as never. Similar
phenomena could be found notably in the Moravian archae-
ological materials originating from surface collections. Ve-
drovice V was the first site where traces of the Szeletian, as
defined by Prosek, have been found at a greater area, under
relatively undisturbed conditions (Valoch 1993). The in-
vestigations carried out by J. K. Koztowski established the
Interpleniglacial age of the site Dzierzystaw in Southern Po-
land and affiliated its findings with the Szeletian of Mora-
vian type (Bluszcz et al. 1994).Zeitlarn, a site that has been
partially excavated, previously known only by surface col-
lection, also belongs to this industry (Heinen-Beck 1997).
Based on the fact that end-scrapers are made on “broad
blades” or flakes and show closely similarity to pieces from
the Micoquian of the Sesselfels Cave (“Mikrokratzer”, Rich-
ter 1997), T. Hopkinson takes the attitude that there is no
reason to attribute the assemblage of Zeitlarn to a “transi-
tional industry” (Hopkinson 2004: 232). In Austria only sev-
eral single occurences of leaf-points are reported (Trnka
1990; Nigst 2006). The leaf-point at Schletz (Lower Austria)
came to light under stratified conditions, but as an isolat-
ed find without any accompying artefacts, so its cultural as-
sociation is problematic. Hitherto in Austria there is only
one significant Micoquian assemblage in the Gudenus Cave
(Derndarsky 2001).

M. Oliva published the list of the Bordes-indices for 13
Moravian Szeletian sites (Oliva 1995: 90). The list is primar-
ily based on the evaluation of surface finds in which cases
the possibility of some mixing with other industries (Mi-
coquian, Bohunician, Aurignacian) could not be exclud-
ed. Though the tool composition of a stone industry is
determined by several circumstances (for example climat-
ic, faunistic and even general way-of-living circumstances),
the index values with a relatively great deviation are refer-
ring perhaps some sort of techno-typological development.
M. Oliva made a techno-typological revision on the chipped
stone assemblage of Jezerany. The conclusion of this revi-
sion and new evaluation is noteworthy to cite word-for-
word: ,Die Bearbeitung des neueren und reichen Sammelgutes
aus Jezerany hat erwiesen, dafS seine Micoquien-Komponente

wesentlich stdrker ist als die erste Verdffentlichung annehmen
lief? (Valoch 1966). Man kann deshalb die ganze Kollektion im
grof3en und ganzen dem mittelpaldolithischen Micoquien vom
Typ Rorshain gleichsetzen. Die Jezefany-Industrie unterscheidet
sich von diesem Typ allerdings durch das Vorkommen einiger
dlterer Micoque-Elemente (Keilchen, Prondnik-Technik),
durch die Menge von Gerdllgerdten und die Anwesenheit
jungpaldolithischer Typen.” (Oliva 1979: 54).

It is very instructive to set the above idea agains the opin-
ion of Z. Nerudova about the collection of Jezefany and its
relation to Micoquian: “Les similarités dans I'économie des
matiéres premieres et dans le débitage, la présence des nucléus
dicoides et enfin la similitude de la typologie et technologie
signalent la parenté du Szélétien archaique de Jezerany I avec
le Micoquien de Boritov V et de Kiilna, couche 6a.” (Nerudova
1996: 36).

In a relatively recent paper Nerudova analysed the Mora-
vian Szeletian lithic industry from a technological point of
view. On the basis of this analysis it could be stated that ,the
Moravian Szeletian is a dynamicly developing culture, which is
influenced by the Micoquian, in its initial phase, interacts with
the Bohunician in its middle phase, and ends as the advanced
Szeletian touched by the Aurignacian. The oldest Szeletian
collections are non-blade and non-Levallois ones represented
by sites Vedrovice V, Jezerany I and Moravsky Krumlov IV-3.”
(Nerudova 2008-2009: 56).

From the assemblage of Jezerany, regarded to be nearly re-
lated to the Micoquian, to the younger (,more developed”)
sites, the ratio of the end-scrapers and in general, of the
Upper Palaeolithic components (burins, borers) gradually
increases and at the same time the ratio of the side-scrap-
ers, bifacial and leaf-shaped tools decreases. In our opinion
the Szécsénke-Kis-Ferenc-hegy site fit well in this trend and
could be regarded as belonging to a relatively early phase of
the Szeletian industry of Moravian type.

2.1.4. Connections in Hungary

To make a comparison with other assemblages from Hun-
garian open-air sites, there is one salient example, Hont-Csi-
tar in the Ipoly Valley, where the Gabori couple excavated
a somewhat mixed, inhomogeneous Palaeolithic material
mainly of Middle and Upper Palaeolithic character in 1969.
Unfortunately, the field documentation is missing, there-
fore the assemblage lost heavily from its information bear-
ing significance. K. Zandler took up the challenge, since the
new investigations in the Cserhat Mountains made it neces-
sary to revisit and publish the excavated material of the site
(Zandler 2010).

The revisited chipped stone assemblage contains 1581
pieces. At Hont-Csitar there is a very diverse raw materi-
al composition (17 different types), which is likely attribut-
able to the mixed character of the assemblage. The limnic
quartzite dominates both in the total (83.81 %) and among
the tools (69.9 %). The ratio of the felsitic porphyry is 5.59
% of the total and 9.1 % of the tools. Other raw materials
play only a subordinate role. The local and regional raw
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materials originate from the Borzsony and Cserhat Moun-
tains. Quartzite pebbles occur on the banks of the nearby
rivers and streamlets or in some gravel beds. Nummulit-
ic chert is found in the Ipoly Valley, in South Slovakia and
mainly in the Cserhat Mountains from where many grav-
el beds containing this raw material are known (Marké-
Kazmér 2004). The Carpathian radiolarite is known from
the White Carpathians (Vlara River Basin, Cheben-Cheben
2010), from the Nagyoroszi Pebble Formation (Gyalog-Budai
2002: 220), and from Transdanubia. Opalites can be found
in the Borzsony or Matra Mountains (Bird 1986) and even
in the environs of Eger (Koztowski-Mester 2003-2004: 116).

The primary sources of extralocal raw materials like fel-
sitic porphyry, jasper, lydite and hornstone are lying in
the Matra and Biikk Mountains (Dobosi 1978; Bird 1984).
There are both Carpathian 1and 2 type obsidians from the
Tokaj Mountains and Eastern Slovakia (Rosania et al. 2008
with further references). Finally there are some North-
ern flint pieces, perhaps erratic flint from the Upper Oder
Basin or Jurassic flint from the Krakéw-Czestochowa Pla-
teau (Koztowski 2013: 65) from at least 350 km distance as
the crow flies.

Regarding lithic technology, it can be stated that the Lev-
allois-technique is not representated and laminarity is rel-
atively low. Tools made on blades come out at 10 % of the
whole collection. Cores are simple and less prepared. The
WGK-method is present by the edge-elaboration of the bi-
facial tools.

The most important characteristic of the collection is the
co-presence of Middle and Upper Palaeolithic tool types.
Most of the Middle Palaeolithic tool types like side-scrapers,
leaf-shaped tools are made of limnic quartzite and felsitic
porphyry. Upper Palaeolithic tool types are made of limnic
quartzite or radiolarite. The few tools made of Transdanu-
bian radiolarite could be related to a younger Neolithic in-
dustry, possibly to the Zseliz or Lengyel culture. The most
dominant tool types are different side-scrapers (20.45 %)
and bifacially worked leaf-shaped tools (19.32 %). The shape
of these latter tools is in general slightly asymmetric to the
longitudinal axis. Among the end-scrapers there are some
pieces made on blades and few Aurignacian types also can
be observed. The occurrence of lateral edge retouch is rare.

K. Zandler came to the conclusion that the observed tech-
nology and tool type composition of the assemblage show
evident similarity with the Babonyian and Szeletian sites
of the Biikk and Cserhat Mountains as well as the Moravi-
an Szeletian sites. According to these similarities the Hont-
Csitar assemblage could be placed in the Moravian Szeletian
circle.

However there are some substantial differences between
Hont-Csitar and Szécsénke-Kis-Ferenc-hegy. The collec-
tion of the KFH site seems to be very homogeneous, maybe
that is why the raw material spectrum is much more steady.
Local limnic silicite has a lower ratio both in the total and
also among the tools. There are significantly more felsitic
porphyry and siliceous pebbles both in the total collection

and also among the tools. At the KFH site there is absolutely
no laminarity, even elongated, ,blade-like” flakes are very
rare. In contrast, at Hont-Csitadr the number of retouched
blades is relatively high and there are many retouched
flakes too. These do not necessarily belong to the Palaeo-
lithic material with leaf-shaped tools. In the tool compo-
sition, thanks to this fact, the indices for the side-scrapers
and leaf-shaped tools are actually lower. Regarding typol-
ogy, in point of side-scrapers, leaf-points and bifacial tools
there are no significant differences between the discussed
assemblages. One important fact, which indicates a more
archaic character of the KFH assemblage, is the form of the
end-scrapers. The ratio of the Aurignacian-like end-scrap-
ers is comparable, however at Hont-Csitar there are also
end-scrapers made on blades.

Despite these discrepancies and differencies, the indices
for the tool types of Hont-Csitar could be compared with
the indices of the KFH site and even with the indices gained
by M. Oliva for the Moravian Szeletian sites (Oliva 1995). On
the basis of this comparison, the Hont-Csitar site could be
connected to the younger or developed phase of the Szele-
tian industry of Moravian type.

2.2. The Szécsénke-Berecz-oldal sites

In northwestern direction about 500 m from the above re-
viewed KFH site four distinct find concentrations or sites
of various sizes can be found. The distinction is not uncon-
ditionally theoretical, actually there are 20-30 m wide gaps
without finds between the concentrations. The average
thickness of the loess-like cover is 25-30 cm. Below it there
is areddish-brown coloured paleo soil, from which the lith-
ic artefacts come to light. The greater part of the area was
for a long time uncultivated.

The first of the four sites, Szécsénke-Berecz-oldal BO-1
streches out on an elongated area of 250x25-30 m. Here,
possibly due to ploughing activity two find concentrations
were mixed together. Now it seems to be one and the same
site, namely the chipped stone artefacts can be found fast
continously, but there are two distinct, more dense spot at
both ends of the site.

The small but characteristic assemblage consists of 122
artefacts. Amongst the raw materials local limnic silicite
dominates, followed by silex. There are 8 tools in the assem-
blage, 3 of them are made of silex, 2 end-scrapers made on
flake and a fragment of a leaf-point.

Three pieces, an end-scraper, a leaf-shaped tool and a side-
scraper are made of limnic silicite of Matra Mountains ori-
gin which has an anecdotical role in the total with a ratio of
7.38 %. These artefacts were carried to the site likely as fin-
ished tools. Two tools are made of felsitic porphyry, both
pieces are leaf-points. The one piece is near symmetrical to
the longitudinal axis. The longitudinal section (lateral view)
is biconvex, the cross section is plano-convex. The shape
of the tool is slightly deltoid (willow-leaf form) which is
known from some unpublished Palaeolithic assemblages in
the Cserhat Mountains and occur at numerous sites in the
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Figure 5. Selected tools from the Szécsénke Berecz-oldal BO-1

Palaeolithic site. 1: leaf-point, 2, 4: end-scrapers; 3: abandoned leaf-

point (1: felsitic porphyry, 2: siliceous pebble, 3-4: limnic silicite of Mat-
ra Mts.). //

5. abra. Eszk6zok Szécsénke Berecz-oldal BO-1 paleolitikus leléhelyrdl.
1: levélhegy, 2, 4: vakarok; 3: felhagyott levélhegy (1: kvarcporfir, 2: ko-
vakavics, 3-4: matrai limnoszilicit).

Moravian Szeletian. The edges are worked with WGK. Di-
mensions: 56x30x8 mm (Fig. 5.1). Another leaf-point made
of limnic silicite of the Matra Mountains is abandoned due
to raw material flaws (Fig. 5.3). It is noteworthy to mention a
quartzite flake core with traces of short hinge fracture scars
(Fig. 17.1).

The Szécsénke-Berecz-oldal BO-2E (East) site streches out
on an elongated area of 100x25 m directly over a ravine.
There are 161 artefacts from this find concentration. The
raw material composition is very heterogenous. Most of the
pieces are made of local limnic silicite (52.17 %) but the role
of silex is significantly higher as usual in the Cserhat Moun-
tains (32.30 %). There are also 3 pieces made of nummulitic
chert (Marko-Kazmér 2004). All other raw materials, such
as quartzite, Matra limnic silicite, Carpathian radiolarite, C1
type obsidian, Northern erratic flint are represented only
by a few pieces. An artefact is made of a raw material which
resembles lydite, perhaps also from the Matra Mountains.
There are altogether 14 tools in the assemblage, eight of
them are end-scrapers made on flake, there is an end-scrap-
er made on blade and five other worked tools, not exactly
classifiable. Six tools are made of local limnic silicite, 4 piec-
es of silex, 1-1 pieces of nummulitic chert, quartzite, radio-
larite and of an unidentified raw material. It is noteworthy

Figure 6. Selected artefacts from the Szécsénke Berecz-oldal BO-2E

Palaeolithic site. 1-3: end-scrapers made on flakes, 4: end-scraper made

on blade, 5-6: side-scrapers, 7: unipolar core (1, 6: siliceous pebble, 2, 7:

Carpathian radiolarite, 3-4: limnic silicite of Cserhat Mts., 5: limnic silicite
of Méatra Mts.). //

6. abra. Eszkozok Szécsénke Berecz-oldal BO-2E paleolitikus leléhely-

rél. 1-3: szilankkaparok, 4: pengevakaro, 5-6: kapardk, 7: egy levalaszta-

si felszinG magké (1, 6: kovakavics, 2, 7: kéarpati radiolarit, 3-4: cserhati
limnoszilicit, 5: matrai limnoszilicit).

to mention three blades or “blade-like” flakes which are
made of Matra limnic silicite. A nicely elaborated end-scrap-
er made on a slightly déjeté flake, made of Carpathian radio-
larite has a very fine retouched half-steep convex working
edge. Its butt is plain. Dimensions: 35x37x12 mm (Fig. 6.2).
There is an unifacial, unipolar Carpathian radiolarite core
with short flaking scars. Dimensions: 39x38x20 mm (Fig. 6.7).

The Szécsénke-Berecz-oldal BO-2W (West) lies directly
next to BO-2E and takes up a bigger area of 100x35-40 m.
The assemblage consists of 262 artefacts. Among tools end-
scrapers have a great dominance (Fig. 7). Again, raw mate-
rial utilization shows a heterogenous picture here. The local
limnic silicite dominates evidently (56.49 %), followed by
limnic silicite of Matra Mountains origin (16.41 %) and local
silex (12.98 %). There are some pieces of nummulitic chert,
quartzite, Carpathian radiolarite, C2 type obsidian and fel-
sitic porphyry. There are 22 tools, 11 end-scrapers made on
flake, 4 end-scrapers made on blade, 1 side-scraper and 6
not classifiable worked pieces. Nine tools are made of local
limnic silicite, 7 pieces of silex, 4 pieces of Matra limnic si-
licite, 1-1 piece of radiolarite and felsitic porphyry. This lat-
ter tool is an end-scraper made on “blade-like” flake (éclat
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Figure 7. Selected tools from the Szécsénke Berecz-oldal BO-2W

Palaeolithic site. 1-3, 5-7: end-scrapers made on flakes; 4: end-scraper

made on a blade-like flake (éclat débordant) (1-3: limnic silicite of Cser-

hat Mts., 4: felsitic porphyry, 5-6: limnic silicite of Métra Mts., 7: siliceous
pebble). //

7. abra. Eszkdzok Szécsénke Berecz-oldal BO-2W paleolitikus leléhely-

rél. 1-3, 5-7: szilankvakardk; 4: pengeszer(i szilankon készilt vakard

(éclat débordant) (1-3: cserhati Imnoszilicit, 4: kvarcporfir, 5-6: métrai
limnoszilicit, 7: kovakavics).

débordant, Fig. 7.4). Beyond tools 4 blades made of limnic si-
licite of Matra Mountains origin are worth to mention.

The next site, Szécsénke-Berecz-oldal BO-3 streches out on
an area of about 250x50 m. It has an assemblage of 633 ar-
tefacts. Beside the dominant local raw materials, limnic si-
licite (68.56 %), silex (12.32 %) there are nummulitic chert,
quartzite, limnic silicite of Matra Mountains origin, radio-
larite, felsitic porphyry and a piece of vein quartz. Long-dis-
tance felsitic porphyry is relatively abundant with 48 pieces
(7.58 %). Among tools (33 pieces altogether), the 14 end-
scrapers made on flake dominate, there are 4 leaf-shaped
tools, 3 side-scrapers, 1bifacial tool and 11 other tools hardly
classifiable. The silex raw material has a dominance with 15
tools, there are 9 tools made of local limnic silicite, 2 pieces
made of Matra limnic silicite, 3-3 pieces of radiolarit and fel-
sitic porphyry and a little microlitic retouched quartz tool.
The majority of the blades (5 of 8 pieces) are made of local
limnic silicite.

On Fig. 9.4 a base fragment of a broken leaf-point made of
local limnic silicite can be seen. The oblique fracture sur-
face is heavily patinated, the breakage could have been a

Figure 8. Selected tools from the Szécsénke Berecz-oldal BO-3
Palaeolithic site. 1-8: end-scrapers made on flakes (1-6: limnic silicite of
Cserhat Mts., 7-8: siliceous pebble). //

8. abra. Eszkozok Szécsénke Berecz-oldal BO-3 paleolitikus leléhelyrdl.
1-8: szilankvakardk (1-6: cserhati limnoszilicit, 7-8: kovakavics).

knapping accident. The tip of the point is broken and pati-
nated too. This tool has a clearly asymmetrical shape, its left
lateral edgeisslightly curved, theright oneisrather straight.
Both longitudinal and cross sections are plano-convex. The
ventral face is thinned, both edges are retouched (WGK). Di-
mensions: 47x34x9 mm.

The one side-scraper of great dimensions is made of fel-
sitic porphyry. Its left edge is bifacially retouched, the right
edge is retouched only from the ventral face. On the surface
traces of a diaclase (yellowish spots) can be seen. Due to a
large detachment in the middle of the ventral face the tool
has a slightly concavo-convex profile. Dimensions: 66x39x15
mm (Fig. 9.5).

The clearly biggest tool of the assemblage is a side-scrap-
er made of local silex. Its left edge and the distal part of the
right edge are retouched. Dimensions: 92x67x29 mm (Fig.
10.1). Some of such “gigantoliths” could be found in the ex-
cavated material from the Eger-K&poros-tetd site excavated
by L.Vértes (Vértes 1951).

The last Szécsénke-Berecz-oldal site BO-4 consists actual-
ly of 3 little find concentrations on an area of 700 m length
with only some pieces. The unity of these concentrations is
obviously questionable, more than problematic, but for the
sake of simpleness we discuss them together. The loess-like
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Figure 9. Selected tools from the Szécsénke Berecz-oldal BO-3
Palaeolithic site. 1: end-scraper made on flake, 2: circular end-scraper,
3: side-scraper of sub-triangular form, 4: asymmetric leaf-point, 5: side-
scraper (1-3: Carpathian radiolarite, 4: limnic silicite of Cserhat Mts., 5:
felsitic porphyry). //
9. abra. Eszkozok Szécsénke Berecz-oldal BO-3 paleolitikus leléhelyrdl.
1: szilankvakaro, 2: korvakaro, 3: szubtriangularis kaparo, 4: aszimmetri-
kus levélhegy, 5: kapard (1-3: karpati radiolarit, 4: cserhati limnoszilicit,
5: kvarcporfir).

soil cover at the foot of the Halyagos Mountain is relative-
ly thick, perhaps due to understandable loess accumulation.

In the first concentration there are 7 pieces, 5 pieces of
them are of local limnic silicite, 1-1 piece of silex and lim-
nic silicite of Matra Mountains origin. A quartzite notched
tool of great dimensions (54x33x21 mm) with simple unre-
touched Clactonian notch is the only tool (Fig. 11.2). In the
second concentration there are 6 artefacts, 4 of them are
raw material chunks. There is a blade made of local limnic
silicite and a flake core made of silex. In the third concentra-
tion among the 7 artefacts, there are 3 pieces made of local
limnic silicite, 2-2 pieces of silex and radiolarite. There are
3 tools, an end-scraper and a worked piece made of limnic
silicite. The third one is probably a base fragment of a leaf-
point made of radiolarite. The longitudinal section could
not be established, the cross section is slightly biconvex.
The edges are worked with WGK. Dimensions: (38)x31x10
mm (Fig. 11.1). Leaf-shaped tools made of Carpathian radio-
larite are very scarce. The only known Palaeolithic industry
with leaf-shaped tools which used radiolarite (of Transdan-
ubian types) regularly is the Jankovichian industry postu-
lated by Vera Gaboriné Csank (Gabori Csank. 1993). Dealing
with leaf-shaped tools, Zs. Mester mentioned the published

Figure 10. Selected tools from the Szécsénke Berecz-oldal BO-3
Palaeolithic site. 1: side-scraper of large dimensions, 2-3: bifacial tools
(1-2: siliceous pebble, 3: limnic silicite of Cserhat Mts.). //

10. abra. Eszkdzok Szécsénke Berecz-oldal BO-3 paleolitikus leléhely-
rél. 1: nagy méretl kapard, 2-3: bifacilis eszk6zok (1-2: kovakavics, 3:
cserhati limnoszilicit).

examples of radiolarite artefacts that could be, on techno-
typological grounds, related to the Jankovichian industry
(Mester 2008-2009: 82). The list of finds from the Cserhat
Mountains contained two fragments with bifacial working
made of Transdanubian (Szentgéal-type) radiolarite at Gal-
gagyork-Majoka-3 (Marko et al. 2002: 255). This list could be
extended now with an unpublished side-scraper fragment
made of radiolarite from Bujak-Rézsas-tetd. This hill is the
origin of a tabular, layered form of hydro- or limnic quartz-
ite of better quality containing only few and small fossils
(Marké 2005: 53-54).

2.3. The Legénd-88 (LG-88) find concentration

Fig 1.12 is a small find concentration. Stray finds were
found here on a dirt road, at close quarters, actually next to
the valley-sole. These finds are 4 leaf-points, 1 side-scrap-
er with damaged working edge made on a silex pebble slice
and a flake of felsititic porphyry. The loessy cover of the
hilltop is thick, neither a larger archaeological site nor ev-
idence of a smaller ephemeral hunting station could be lo-
calized. A seemingly reasonable situation would be the
hypotetically assumption that the culture-bearing layer
was somehow damaged by the forestry turnover on the dirt
road. But in this curious case, four out of six stray finds are
leaf-points, which is unusually high ratio. Actually we have
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absolutely no adequate geological explanation for this enig-
matic phenomenon.

Basal fragment of a leaf-point made of local nummulitic
chert. The tool has a narrow, elongated, symmetrical shape.
Both the longitudinal and the cross section are biconvex.
The edges are worked with WGK. On the whole, the shaping
and the elaboration of this tool has rather a somewhat Mi-
coquian-like character. Dimensions: 55x34x16 mm (Fig. 11.3).

Leaf-point made of local silex. The shape is approximate-
ly symmetrical to the longitudinal axis. Both longitudinal
and cross sections are biconvex. The edges are worked with
WGK. Dimensions: 62x36x13 mm (Fig. 12.1). In his paper deal-
ing with the morphometrical analysis of the leaf-points
of the Szeleta Cave, Zs. Mester defines 3 groups concern-
ing of their length and width. Group 3 includes the small-
est tools (length between 72 and 34 mm, width between 40
and 24 mm, and thickness between 12 and 8 mm). This group
is characterized by a low length/width ratio, and the great-
est width is found between the middle of the length and the
lower third of the tools. The most interesting result of the
conducted analysis is the identical data set between Group 3
and the bifacial leaf-points of the Jankovich Cave. The above
described leaf-point fits well in the Group 3 (3B-type be-
cause of the pointed base) of Szeletian bifacial foliate tools
(Mester 2010: 111; 2011: 25).

This tool with its unusual short and broad form (length/
width ratio is 1,72) is a proper rarity in the Cserhat Moun-
tains. There is only one vague morphological analogy at the
relatively near site of Debercsény-Mogyoros attributed to
the Szeletian industry (Marké 2009b: 157, Fig. 2.1). Further
analogies can be found e.g. at Korlat-Ravaszlyuk (Siman
1999: 31, Table IV), at Jezetfany I (Oliva 1979: 62, Taf. I11:4, IV:4),
at Vedrovice V (Valoch 1993: 44, Abb.23: 4-5) and in the upper
layer of Dzierzystaw L. (Bluszcz et al. 1994: Fig. 6.2).

There are several pieces with similar morphological char-
acteristics in the find horizon Ranis 2 of the Ilsenhohle
(Hulle 1977: 79, Taf. 21: 2, 52, Taf. 22: 2, 53, Taf. 23: 2, 55), in
the Weinberghohle caves at Mauern (Bohmers 1951: 55-56,
Taf. 26: 2, 3; Zotz 1955: 97, Bild 46) or at Kdsten (Zotz 1959:
51: 73, 52: 73-75). These sites are related to the Altmiihlian
(Altmiihlgruppe) with blattspitzen of southern Germany.

Leaf-point made of C2E type grey-banded obsidian from
the environs of Mad, Erdébénye, Olasz-liszka. The shape is
approximately symmetrical. Both the longitudinal and the
cross section is biconvex. Dimensions: 46x(29)x7 mm (Fig.
12.2). Leaf-points made of obsidian are extremely rare.

- A broken piece is reported from the Szeleta Cave by
Zs. Mester (Mester 2011: 37). Its cross section is bicon-
vex . The edges are retouched with alternating retouch-
ing technique. Dimensions: (58)x(33)x(10) mm (Inv.N°:
53.4.25).

- Another broken piece was mentioned by K. Siman
(Siman 1985) at Sajoészentpéter-Nagykorcsolas in Mico-
quian-Babonyian context. Its both faces are thinned but
only partially retouched. Dimensions: 22x28x9 mm (Inv.
N°: 82.8.55.).

In Micoquian-Babonyian context there is an interest-
ing surface find from Galgagyo6rk-Csonkas-hegy made
of Carpathian 2T obsidian (Marko6 2004). It is a base frag-
ment intentionally broken down from the tool. The
edges are worked with WGK. The surface is covered by
thick dehidration cortex. Dimensions: (22)x(24)x(12) mm.

Basal fragment of a leaf-point made of local silex. The tool
has a narrow, elongated, symmetrical shape. The longitudi-
nal cross section is plano-convex, the cross section is bicon-
vex. The edges are worked with WGK. Dimensions: 76x33x13
mm (Fig. 12.3).

2.4. The Kétbodony-Halyagos-hegy (HH) site

In the bushy area on the top of the Halyagos-hegy with an
altitude of of about 375 m a.s.1. no archeological site could be
localized, but due to the erosion on a steep dirt road leading
to the top of the hill stray finds could be found. The collect-
ed assemblage consists of 459 pieces. The raw material com-
position is very colourful. In the raw material utilization
the local limnic silicite dominates (52.72 %) but the ratio of
the felsitic porphyry is very high too (30.94 %). Apart from
these raw materials there are silex, quartzite, limnic silicite
of Matra Mountains origin, C1 and C2 type obsidian, errat-
ic flint, jasper and unidentified raw materials. From felsitic
porphyry as long distance raw material there are even tools.
The great number of chunks, flakes and chips proves that
intensive tool making and tool maintenance was practised
on the site. Among the 13 tools, there are 2 end-scrapers, 1-1
leaf-point made of local limnic silicite and felsitic porphyry,
2 side-scrapers and 7 other worked pieces.

The shape of the leaf-point made of local limnic silicite is
approximately symmetrical to the longitudinal axis. Both
the longitudinal and the cross sections are plano-convex.
The top-view is slightly deltoid. The edges are worked with
WGK. Dimensions: 47x24x9 mm (Fig. 13.1).

The leaf-point made of felsitic pophyry is abandoned due
to the fracture properties of the raw material. The ventral
face is a natural cleavage surface along a diaclase. Because
of the cleavage properties of the raw material and due to a
large hinge fracture the tool could not have been finished.
The shape is approximately symmetrical to the longitudinal
axis. Both the longitudinal and the cross section are plano-
convex. Dimensions: 54x23x10 mm (Fig. 13.2).

A double side-scraper made of felsitic porphyry. The con-
vex left edge is retouched rough-and-ready with semi-Qui-
na retouch. The right edge is rather straight, it is bifacially
retouched. The rough-and-ready notch seems to be inten-
tional. Dimensions: 47x24x9 mm (Fig. 13.3).

There is an unusual combination of a double side-scraper
and a splintered piece (piece esquillée) made of Matra limnic
silicite. Dimensions: 37x31x8 mm (Fig. 13.4).

The very heterogenous raw material composition and first
of all the typological characteristics indicate that the assem-
blage consists the remains of probably more than one Palae-
olithic industries. Among the other worked pieces there is a
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fragment of a backed bladelet characteristic for the Gravet-
tian entity.

2.5. Legénd-Rovnya (LGR) site
2.5.1. Geographical location

The site is situated 3 km northwest of the village Legénd,
on the northeastern fringe of the Romhanyi Mountains,
about 500 m from the 385.4 m high Rovnya Summit. The
site is located on an approximately 250x100 meter relatively
flat plateau. The relative height from the sole of the Halya-
gos Streamlet is about 60-70 m. South of the site one can
find some “dead end valleys”. The most important of them
is the source of the Sapi Streamlet. Due to afforestation the
site can not be collected anymore. The assemblage of the site
was recently published in Hungarian language with a short
English résumé (Péntek-Zandler 2013b) and there is an un-
published paper in English (Péntek 2015a).

2.5.2. Raw materials of the
archaeological assemblage

The chipped stone assemblage contains 972 pieces. The
most dominant raw material is local limnic silicite with 756
pieces (77.78 %). Two raw material assortments, silex and
quartzite, should be regarded as local. The ratio of the silex
with 166 pieces is 17.08 % in the total assemblage but it is
significantly higher among the tools with 22 pieces, name-
ly 47.83 %. The ratio of the 19 pieces quartzite in the total
assemblage is 1.95 %. All other raw materials have an an-
ecdotical role. The two long distance raw materials, felsit-
ic porphyry and Carpathian 1 type obsidian are represented
by 5-5 pieces (0.51%). There are 13 pieces of Carpathian radi-
olarite (1.34 %) and 6 pieces of erratic flint (0.62 %).

2.5.3. Technology and typology

The Palaeolithic industry is a typical flake-industry, the
laminarity is very low, there are only 2 Aurignacian-like re-
touched blades and two Gravettian-like backed bladelets.
There are no signs of Levallois-debitage, the application
of the bifacial technique can be observed only at the leaf-
shaped tools.

In the assemblage collected from the surface there are 54
formal tools mostly made of limnic quarzite. The Palaeo-
lithic and younger prehistoric stone tools were separat-
ed on strict techno-typological basis. We classified 46 tools
belonging to the Palaeolithic industry. Among the Palaeo-
lithic formal tools we distinguished 4 fundamental tool cat-
egories. The given percentages have only informative value
since the number of the tools is less than 100.

There are altogether 16 pieces of flake end-scrapers (34.78
%). The blanks have generally a massive, slightly elongat-
ed, blade-like form. There is a raw material preference, 4
pieces were made of limnic quartzite, 1 piece of radiolar-
ite and the rest of silex. Morphologically the end-scrapers
are very variable, most of the pieces have a convex work-
ing edge. The Upper Palaeolithic end-scraper types are

represented by 6 rather atypical pieces, there are 5 pieces of
carinated end-scrapers and one nosed end-scraper. Howev-
er, on the whole, typologically end-scrapers make an Aurig-
nacian-like impression. On Fig. 16.7 a carinated end-scraper
made of siliceous pebble can be seen. One small sized sub-
circular end-scraper resembles the so called groszak (Typ
Heidenschmiede, Bosinski 1967: 33) of the Micoquian indus-
tries. The lateral retouching is not so frequent, but it is a
common phenomenon at the Moravian Szeletian sites e.g. at
the recently excavated Zelesice III (Skrdla et al. 2014: 92, Fig.
12:13, 98, Fig. 12: 13, 15, 16).

Ventral thinning of the proximal part and elimination
of the bulb occur sometimes. These phenomena are well
known at the Moravian or Bavarian Szeletian sites like
TrbousSany (Hladikova 2002: 78, Obr. 9: 3, 4, 7) and Zeitlarn
(Schonweiss-Werner 1986: 10, Abb. 3: 8; Heinen-Beck 1997:
84, Abb. 7: 5, 6.) as well as in the Cserhat Mountains, for ex-
ample at Galgagyork-Csonkas-hegy (Marko et al. 2002: 249,
Fig 2.1, 2.4) and Legénd-Kaldy-tanya (Marko-Péntek 2003-
2004: 169, Fig. 4.7).

On one occasion the direction of the detachment could not
be determined unambiguously, that is why this piece can be
classified perhaps rather as side-scraper. It has a very char-
acteristic attribute typical for the Polish or German Mico-
quian industries (Keilmessergruppe), namely the so-called
Pradnik-technique. It is present at some archaic Szeletian
sites in Moravia as Jezefany L. and II. (Oliva 1979: 48). We
have another example in the Cserhat Mountains, the above
mentioned bifacial knife from the KFH site.

The tool category of the leaf-shaped tools consists of 5 piec-
es (10.87 %). Three pieces were made of silex, 1-1 piece of
limnic quartzite and of felsitic porphyry. Altogether 3 piec-
es could be interpreted as leaf-points. A common charac-
teristic is the WGK. The 2 small sized leaf-points should be
correlated to the nearby Szeletian site at KFH site, a greater
but broken piece resembles the Micoquian-Babonyien piec-
es of the Legénd-Kaldy-tanya (Marko-Péntek 2003-2004:
168, Fig.3).

On Fig. 14.1 a leaf-point made of felsitic porphyry can be
seen. The shape is symmetrical. Both the longitudinal sec-
tion and the cross section are plano-convex. The top-view
is slightly rhomboid (trapezoid). The edges are worked with
WGK. Dimensions: 49x22x8 mm. Another leaf-point made of
local silex, has a near biconvex longitudinal and cross sec-
tion. The piece has an unusual asymmetrical shape, the left
edge is curved, the right edge is rather angular. The edges
are worked with WGK. Dimensions: 47x27x9 mm (Fig. 14.2,
Fig. 16.1). A leaf-point made of local silex, has a near bicon-
vex longitudinal and cross section. The piece has a narrow,
symmetrical, elongated form, which is present even in the
Micoquian-Babonyian industry (Zandler-Béres 2014: 76, Fig.
5). The edges are worked with WGK. Dimensions: (44)x24x10
mm (Fig. 14.3, Fig. 16.3).

There are 6 pieces (13.04 %) in the category of the side-
scrapers. Two double side-scrapers were made of felsitic
porphyry, one of them can be seen on Fig. 16.2. From the
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Figure 11. Selected tools from the Szécsénke Berecz-oldal BO-4 (1-

2) and Legénd-#88 (3-4) Palaeolithic sites. 1: base fragment of a leaf-

point, 2: notched tool, 3: side-scraper, the working edge is damaged; 4:

basal fragment of a leaf-point (1: Carpathian radiolarite, 2: quartzite, 3:
siliceous pebble slice, 4: nummulitic chert). //

11. abra. Eszk6zok Szécsénke Berecz-oldal BO-4 (1-2) és Legénd-#88
(3-4) paleolitikus leléhelyekroél. 1: levélhegy bazistoredéke, 2: volgyelt
eszkdz, 3: roncsolt munkaéll kaparo; 4: levélhegy bazistoredéke (1: kar-
pati radiolarit, 2: kvarcit, 3: kovakavics gerezd, 4: nummuliteszes kova).

2 simple side-scrapers with straight working edge, 1 piece
was made of nummulitic chert, 1 piece of radiolarite. Two
large pieces were made of quartzite. The one piece is a side-
scraper or roughly elaborated denticulated tool on a mas-
sive déjeté flake. Only the approximately straight distal part
of the right edge is grossly retouched, actually denticulated.
Dimensions: 64x46x22 mm. The ventral face shows a typical
pronounced bulb of percussion (Fig. 15.1). The other quartz-
ite side-scraper is a natural backed tool (racloir a dos naturel)
on a massive déjeté flake. The left edge forms the back, the
right edge is rough-and-ready, but bifacially elaborated. Di-
mensions: 66x44x19 mm (Fig. 15.2).

The last tool category of other tools or worked pieces con-
tains 19 pieces altogether (41.30 %). Of these tools only few
pieces could be identified precisely, the most pieces are
namely broken. It is worthy to emphasize the presence of
two Aurignacian-like retouched blades (Fig. 16.4-5). One of
the latter has an oblique distal end with two notches. The
two backed bladelets seem to belong to the Upper Palaeo-
lithic Gravettian culture. These finds should maybe corre-
lated to the Gravettian site at Romhany-Dids (Siman 1993;
Dobosi 2011), which lies about 8-10 km west from our site.

Figure 12. Selected tools from the Legénd-#88 Palaeolithic site. 1-3:
leaf-points (1,3: siliceous pebble, 2: Carpathian C2E type grey-banded
obsidian). //

12. abra. Eszkdzok Legénd-#88 paleolitikus leléhelyrél. 1-3: levélhe-
gyek (1,3: kovakavics, 2: karpati C2E tipusu szlirke savos obszidian).

Unfortunately until now there are very scarce traces of
the Upper Palaeolithic in the Middle and Western Cserhat
Mountains. Most of the Gravettian sites can be found in
the valley of the Galga River, for example at Piispékhatvan
(Cs. Balogh-Dobosi 1995) and Csévar-Arany-hegy with un-
published archaeological material. The site at Erd6tarcsa-
Daréci-hegy (Zandler 2008) yielded a typologically mixed
material. The Upper Palaeolithic types seem to belonging
rather to the Aurignacian. In the direct environs of Legénd
village recently some small find concentrations have been
found (Legénd-Hosszu-foldek, Legénd-Remete) with very
strong Upper Palaeolithic affiliation.

2.5.4. Discussion of the LGR site

The artefacts collected from the surface are not suitable
for a more minute cultural classification, which is main-
ly due to the relatively few number of tools. We regard the
Palaeolithic material of the site as inhomogeneous. A pos-
sible explanation for this fact could be the optimal topo-
graphical situation for hunting. Therefore the area was
very attractive during prehistoric times. On the opposite
side of the valley of the Halyagos Streamlet, on the Halya-
gos-hegy, about 750 m from the LGR site at an altitude of
cca. 375 m a.s.l. there is the above mentioned HH site with
unpublished material. It seems to be evident that these two
sites had the same or very similar strategic importance as
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Figure 13. Selected tools from the Kétbodony-Halyagos-hegy (HH)

Palaeolithic site. 1: leaf-point, 2: leaf-point, it is abandoned due to

the fracture properties of the raw material, 3: double side-scraper, 4:

splintered piece (piece esquillée) (1: limnic silicite of Cserhat Mts., 2-3:
felsitic pophyry, 4: limnic silicite of Matra Mts.). //

13. abra. Eszkozok Kétbodony-Halyagos-hegy (HH) paleolitikus lel6-

helyrél. 1: levélhegy, 2: levélhegy, melyet az anyagban 1évé repedés mi-

att félbehagytak, 3: kettds kapard, 4: pikkelyretusd darab (piéce esquillée)
(1: cserhati limnoszilicit, 2-3: kvarcporfir, 4: matrai limnoszilicit).

hunting stations (“high-stands” or “watchposts”) in control-
ling the movement of game animals in the valley.

Among the Palaeolithic tools there are both tools which
are characteristic for the Micoquian-Babonyian and that
ones which are characteristic for the Szeletian industry and
there are some more or less typical Upper Palaeolithic (Au-
rignacian and/or Gravettian) types too.

3. Conclusion
3.1. Raw material utilization of the affected sites

The main characteristics can be summarized as follows
(Table 1, Table 2):

The most dominant raw material is the local limnic si-
licite, probably from Galgagyork and Pispokhatvan (Cs.
Balogh-Dobosi 1995).

Utilization of other local raw materials in the region
such as silex and quartzite is as intensive as at the KFH

site. The ratio of the used silex is extraordinary high on
the BO-2E (32.3 % of the total).

In contrast to the KFH site the occurence of the limnic

Figure 14. Selected tools from the Legénd-Rovnya (LGR) Palaeolithic
site. 1-3: leaf-points (1: felsitic pophyry, 2: limnic silicite of Cserhat Mts.,
3: siliceous pebble). //

14. abra. Eszkdzok Legénd-Rovnya (LGR) paleolitikus leléhelyrél. 1-3:
levélhegyek (1: kvarcporfir, 2: cserhati limnoszilicit, 3: kovakavics).

silicite of the Matra Mountains can be observed as well.
It is markedly high on the BO-2W (16.54 %). Strikingly
few debris of those limnic silicite could be found, be-
cause of the distance to the raw material sources, most
artefacts were imported either as finished tools or as
blanks for tool production.

There are some exotic regional materials such as jasper,
lydite of uncertain origin. They are probably from the
Matra Mountains but in small amounts they can be found
even in some gravel beds in the Cserhat Mountains.

All pieces of the Carpathian radiolarite of uncertain
provenance belong to the dark brown colour variant but
without the greenish marbly pattern characteristic of
the White Carpathians (Vlara Valley). This raw material
is represented mostly by tools, no or very few debitage
can be found. The ratio of the tools made of radiolarite is
in general somewhat higher as at the KFH site.

In contrast to KFH,the role of the long distance felsitic
porphyry raw material seems to be subordinated at the
other sites, there are mainly tools made of it. The only
exception with a ratio of 30.94 % is the HH (Halyagos-
hegy) site, where besides tools, considerable amount of
chunks and debitage, even small retouching chips can be
found, proving local tool making and resharpening. In
connection with the side-scrapers of small dimensions
made of felsitic porphyry at the KFH site it was above
expected that there was a saving housekeeping prac-
tised. That is namely the important factor, which should
be stressed, the need to “maximize the number of flakes
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(or edges) per core at the expense of flake size” in oder to
save raw material (Kuhn 1995: 33).

Other long distance raw materials such as Northern er-
ratic flint are represented only sporadically with a few
pieces.

3.2. Techno-typological remarks

The main characteristics can be summarized hereinafter.

All sites show a flake-industry character but in contrast
to the KFH site a little bit higher laminarity can be ob-
served elsewhere, and there are some blade cores (aban-
doned and exhausted) too. However, the ratio of blades
is nowhere higher than 3.11 % (at BO-2E site).

Among the tools the end-scrapers are the most frequent.
They have various morphology but the evidently Upper
Palaeolithic types are lacking. There is generally a de-
finitive raw material preference, the mostly pieces are
made of local limnic silicite and silex.

The lateral retouching of the end-scrapers has a very
frequent occurrence, but the ventral thinning and the
elimination of the bulb is relatively rare compared to
the KFH site.

There are relatively less side-scrapers, the most piec-
es are made of felsitic porphyry and silex, but there are
even rough-and-ready made pieces made of quartzite
on the LGR site.

The shape and the dimensions of the leaf-points are var-
ious. There are both wide and narrow leaf form with
tipped base, and there are some pieces with rounded
base again. There are narrow, elongated points which
occur both in the Micoquian-Babonyian as well in the
Szeletian industry. The pieces with slightly deltoid or
rhomboid top-view are present too.

The longitudinal section is generally biconvex. The most
pieces have plano-convex or biconvex cross sections.
A common technological characteristic is the so-called
WGK (wechselseitig gleichgerichtete Kantenbearbeitung)
which is a typical attribute of the Micoquian-Babonyien
industry and is not an alien phenomenon in the Early
Szeletian industry.

In contrast to the KFH site apart from the the leaf-
points, other types of bifacial tools occur only sporadi-
cally or even fail.

We regarded the Kis-Ferenc-hegy site at Szécsénke as a
relatively early, open-air Szeletian site.

If we consider the differences between the KFH site and
the sites in the discussed site complex as the signs of some
kind of development, we should attribute these sites cul-
turally related to the KFH site but possibly belonging to a
younger or developed phase of the Szeletian or of a Szele-
tian-like industry with leaf-points. A detailed techno-typo-
logical comparison with the collection from the Hont-Csitar
site, as benchmark, would be more than desired.

3.3. Some thoughts about settlement
dynamics and landscape use pattern

According to the recent cognitions, based only on the in-
tense surface collections, it would be a very hazardous trial
to present an interpretation on the above reviewed sites
and on their relationship.

Figure 15. Selected quartzite tools from the Legénd-Rovnya (LGR)
Palaeolithic site. 1: side-scraper or roughly elaborated denticulated tool;
2: side-scraper with a natural back (racloir a dos naturel). //

15. abra. Eszk6zok Legénd-Rovnya (LGR) paleolitikus leléhelyrdl. 1: ka-
paro, vagy durvan kiképzett fogazott eszkdz; 2: természetes hatu kapa-
ré (racloir a dos naturel).

As M. Bolus stated in his paper (Bolus 2004: 204) the spec-
trum of the variables providing at least limited informa-
tions concerning the settlement system is wide. It includes
not only the regional distribution of sites, the landscape use,
raw material procurement, but the spatial organization and
functional differentation of the sites as well.

Several Middle Palaeolithic settlement types concerning
the intensity and duration of occupations and the num-
ber of activities carried out on the site, are known from
the Crimea (Marks-Chabai 2001: 191-195; Chabai-Uthmeier
2006; Bataille 2010; 2012). Ephemeral sites (both kill-butch-
ering loci and camps) have a significant trait in the raw
material procurement, namely the utilization of mostly im-
ported resources. That is, the occurence of local (originat-
ing less than 5 km from the site) raw material assortments
is very rare and there are only scattered data about on-site
core reduction or tool making. The tool composition is nar-
row and related mainly to the ,kill-butchery” activity. These
occupations, mainly the kill-butchering loci, represent one
of the most ephemeral, limited-activity site types which is
archaeologically visible (Marks-Chabai 2001: 191). However,
very striking is the investigation on the two horizons of the
deeply stratified Middle Palaeolithic site Kabazi II, belong-
ing to the Crimean Micoquian (Bataille 2012).
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Figure 16. Selected tools from the Legénd-Rovnya (LGR) Palaeolithic

site. 1, 3: leaf-points, 2: double side-scraper, 4: retouched blade, 5:

retouched, truncated blade, 6: end-scraper made on flake, 7: carinated

end-scraper (1, 4-6: limnic silicite of Cserhat Mts., 2: felsitic porphyry,
3,7: siliceous pebble) [drawn by K. Zandler]. //

16. abra. Eszk6zok Legénd-Rovnya (LGR) paleolitikus lel6helyrdl. 1, 3:

levélhegyek, 2: kettds kaparo, 4: retusalt penge, 5:retusalt és csonkitott

penge, 6: szilankvakaro, 7: orros vakaré (1, 4-6: cserhati limnoszilicit, 2:
kvarcporfir, 3,7: kovakavics) [rajz: Zandler K.].

To sum up, “ It is obvious that the investigated Micoquian
levels exhibit an ephemeral character. Levels 11I/2 and III/1
represent butchering stations of very short duration. Only few
stone artifacts belong to single occupations. The main activities
focus on the provisioning of camp sites with game while the
lithic material can be interpreted as by-products for meat
processing.” (Bataille 2012: 204).

In short-term camps the blanks and tools arriving at the
site from some distance occur with the local raw material
together. Lithic raw material economy varies according to
distance from a raw material source. On the surface activity
or functionality zones or specific tool distribution patterns
or densities could be observed. These camps seem to reflect
a somewhat larger range of activities and, perhaps, a some-
what greater duration of occupation. The tool spectrum ac-
cording to the activities could be also somewhat broader.

In the considerably amount of literature dealing with set-
tlement dynamics, settlemens structure etc. there are some
quasi synonym denominations for the term ,base camp”,
which was occupied for a considerable period, e.g. for a

Figure 17. 1: flake core from the BO-1 site; 2-3: selected flake cores
from the BO-2E site (1: quartzite, 2: orthoquartzite, 3: limnic silicite of
Méatra Mts.). //

17. abra. 1: szilankmagké a BO-1 lelhelyrdl; 2-3: szilankmagkd pél-
dak a BO-2E leléhelyrdl (1: kvarcit, 2: ortokvarcit, 3: matrai limnoszilicit).

number of months. A. Verpoorte (Verpoorte 2006, after
Kelly) uses the term “central place”, at T. Hopkinson we find
its equivalent as “center of social action” (Hopkinson 2006:
229). In the assemblages of the , base camps” the tool making
from the local raw material seem to be extended with the
processing of long distance raw materials. Because of the
greater permanency of residence, a larger number of activ-
ities took place over time, resulting in greater number and
variability of artefacts, the tool composition is much more
rich and various.

Another classification was proposed especially in connec-
tion with the sites of the Blattspitzen complex in Central
Europe by M. Bolus (Bolus 2004). In his paper he summa-
rizes the archaeological evidence for this technocomplex
with regard to the spatial organization and functional in-
terpretation of the sites and on that base he identifies three
site types. The first type includes large open-air sites, which
are often situated near raw material sources. In most cases
these sites are known for extensive surface scatters, some-
times with several smaller find concentrations, which are
separated from each other by gaps, areas without lithic
finds. This type of sites, like Vedrovice V in Moravia (Czech
republic) or Zeitlarn in Bavaria was repeatedly visited over
a long period of time and should be interpreted as palimp-
sests. An important argument in summing up the features
of these sites that the raw material of the artefacts indicates
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awell-aimed exploitation of the nearby raw material sourc-
es, the leaf-points seem to have been made on the spot. An
another aspect is the high amount of debris at the site which
should reflect the remains of knapping activities from sev-
eral settlement occupation events.

The second type of sites is defined as cave sites with rela-
tively few archaeological material, containing at times more
than one Blattspitzen horizons. The density of finds is high-
er but still relatively low compared to the rich open-air sites
of the first group. These sites have a less clear or uncertain
function, the small number of artefacts and the sometimes
limited toolkit do not indicate long-term stays. It is more
plausible that these sites were repeatedly used for short-
term stays, most probably related to hunting activities. In
general there is no evidence for leaf-point production.

The third group composed both of open-air and cave sites.
These are characterized with small or very small Blatt-
spitzen assemblages. It is always questionable to put a single
stray find of a leaf-point into this category without further
investigations of the find spot. The majority of the sites of
this third group could be interpereted as remains of short-
term hunting stays.

We must proceed by the process of elimination to try to
fit in the sites at Szécsénke in some classification scheme.
The little scattered find concentrations like BO-4 an LG-88
should be interpreted most probably as ephemeral sites,
perhaps hunting stations sensu Marks and Chabai (2001) or
belonging to the third group sensu Bolus (2004).

Concerning the raw material composition, exclusive of the
above mentioned sites, there are seemingly four different
distribution schemas:

KFH site: a relatively balanced distribution between the
local raw materials, limnic silicite and siliceous pebbles
and the long distance raw material, felsitic porphyry,
42-17-38 % respectively.

HH site: a relatively balanced distribution between the
local raw materials, limnic silicite and siliceous peb-
bles and the long distance raw material, felsitic porphy-
1y, 54-6-31 % respectively. Unpronounced presence of
other regional and long distance raw materials.

BO-1, BO-3, LGR: absolute dominance of the local raw
materials, mostly limnic silicite. Unpronounced pres-
ence of other regional and long distance raw materials.
BO-2E, BO-2W: absolute dominance of the local raw ma-
terials, the ratio between limnic silicite and siliceous
pebbles is more balanced. Unpronounced presence of
other regional and long distance raw materials.

Based on the aforementioned assemblages, no sites should
be either interpreted as ephemeral sites or as base camp
sensu Marks and Chabai (2001). They should belong to the
provisional camps but alone the surface collection would
never prove the existence of surface activity or functional-
ity zones. It was mentioned above that the BO-1 site is pos-
sibly composed from two smaller find concentrations. The
site can be regarded most probably as the remains of two
short-term stays and should be put in the third group sensu
Bolus (2004).

Figure 18. Quartzite flake core from the BO-3 Palaeolithic site. //

18. abra. Kvarcit szildankmagké a BO-3 paleolitikus lelShelyrél.

During the surface collection not even on the richest site,
KFH could be separate find or tool concentrations observed.
There is no indication for specific activity or functionality
zones, hence it does not fulfill the defining criteria for a site
being base camp. On the contrary, the artefact distribution
israther balanced overall. It seems to be very life-like to im-
agine a short-term stay of a prehistoric group of 5-8 fami-
lies, maybe 30-40 people on an area of 150-250x100-200 m
in order to hunting and stocking their supply. This state-
ment should be valid actually for all the sites KFH, BO-1,
BO-2E, BO-2W, BO-3, HH, LGR, and so they can be regarded
as belonging to the first group sensu Bolus (2004). However
these sites can be interpreted likely as palimpsests of sever-
al short-term stays.

Hopefully, due to further surface collection activities, the
intrasite relations could be cleared in some degree too. So,
for example the connection or relation between the BO-2E
and BO-2W sites is not clear. It is thinkable that as a matter
of fact, there is only one site. An other question to be an-
swered is the function of the HH site and its relation to the
opposing site LGR, lying on the southern side of the Halya-
gos Streamlet. Aside from the felsitic porphyry, the two
sites have a more or less similar raw material composition.
On techno-typological grounds both site seem to yielded a
mixed material. Most probably we should regard the assem-
blage of the HH site partly, taking notice of the high amount
of felsitic porphyry, being in connection or relation with
the KFH site.
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Table 1. Szécsénke site complex, distribution of artefacts according to raw materials. //

1. tablazat. Szécsénke lel6helykomplexum, leletek megoszlasa nyersanyag szerint.

A. Marké made a very interesting statement about the dis-
tribution of the felsitic porphyry is his paper dealing with
the small Szeletian-like assemblage with leaf-points of De-
bercsény-Mogyoroés (Marko 2009b). The spread of this raw
material reaches its maximum in the Szeletian period com-
pared with the Micoquian-Babonyian period, and at the
same time the intensity of the utilization eases down.

This maximum spread is about 340 km in the cases of
Ondratice I. and Orechow II. sites in Moravia. There is a
leaf-point both in Ofechow II. (Cermakova 1993: 9, Obr.
1:5; Valoch 2000:292) and in Ondratice 1. (Valoch 1987: 266;
Valoch 2000: 292) made of felsitic porphyry. The above
statement should have a partial validity. The decrease or

even the lack of felsitic porphyry could be observed at the
Legénd-Rovnya (LGR) site (Péntek-Zandler 2013b) as well as
at the Bujak-Szente site (Péntek-Zandler 2014). That should
be the case at the other above discussed sites at Szécsénke
too, exclusive of the KFH and HH sites, under the presump-
tion these two latter sites are belonging to the earlier phase
of the Szeletian. A plausible explanation for the decrease of
the amount of the felsitic porphyry should be the assump-
tion, that in the younger, developed phase of the Szeletian
either it comes through or sustains a kind of “depreciation”
or the outcrops were eventually not available. Unfortunate-
ly we do not even know whether the decrease was a gradual
process, or a sudden, abrupt event.
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Table 2. Szécsénke site complex, distribution of tools according to raw materials. //

2. tablazat. Szécsénke leléhelykomplexum, eszk6z6k megoszlasa nyersanyag szerint.

Beside the fact that the typological characteristics of the
tools originating from the KFH site indicate the inherence
to the Early Szeletian, it can be stated that these people had
a substantial knowledge about the capacity of the region,
among other thing about the local raw material resources.
That is, for these people the stay at the KFH site was for sure
not the very first time in the Cserhat Mountains. Taking
into account the high amount of felsitic porphyry at sever-
al Late Middle Palaeolithic and Middle to Upper Palaeolithic
transitional sites in the Cserhat Mountains it should be ob-
viously assumed that a kind of “circulating settlement sys-
tem” could have been existed here (Marks-Chabai 2001: 197
ff. after Mortensen 1972) based on the regular commute be-
tween the Biikk and the Cserhat Mountains.

Binford (Binford 1980: 5) made an essential distinction be-
tween a “foraging strategy” and a “logistic strategy”. The
main difference is how human groups move through land-
scape to acquire the necessary resources. With the “foraging
strategy” people move to sources of nutrition (“circulating
systems” sensu Mortensen 1972). With “logistical strategies”
group members bring resources to the group’s residential
location (“radiating system” sensu Mortensen 1972).

In a “circulating system” a band of foragers moves through
the landscape according to seasonal cycles and establish-
es campsites near to food resources. All incoming activities
were done within such campsites, that is each settlement
represents the range of activities carried out by the group
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during a short period of time. Each site could be regarded
as self-sufficient. The “radiating settlement system” is also
characterized by the existence of a central campsite (the
focus of habitation) which is supplied by a set of action spe-
cific stations (“locations”, Binford 1980: 9; “activity-specif-
ic sites”, Marks-Chabai 2001; Bernbeck 1997). These action
specific stations could be correlated to the so-called “provi-
sioning stations”, stations for resource procurement, by G.
Bataille (Bataille 2010: 69).

Unfortunately such long-term residential “base camps”
could not be attested neither in the Biikk Mountains nor
elsewhere at the southern foot of the Matra Mountains, that
is, the existence of a “radiating settlement system” could
be excluded. In the early phase of the Szeletian, the regular
wandering from the Biikk Mountains to the Cserhat Moun-
tains must have been a “Getting from A to B” event. And it
must have been a relatively rapid-flowing, insinuating ac-
tion because in the intervening areas only very limited trac-
es, that is only a little amount of felsitic porphyry, of this
wandering could be found. In this early phase the region-
al raw material assortments from the Matra Mountains are
absolutely lacking. Some expansion or a further migration
during the developing of the Szeletian industry in the di-
rection of the Matra Mountains should be thinkable. Weni-
ger (Weniger 1991: 84) denotes movements within a local
context area as micro moves, the relocation of a camp site
into another local context area (,Nutzungsareal“) as macro
moves. In a case of such “macro move”, it could have been
not impossible the unavailability or limited availability of
the felsitic porphyry. And from that time the increased oc-
curence of the regional raw materials originating from
the Matra Mountains at the sites in the Cserhat Mountains
which belong to this younger, developed phase of the Szele-
tian, is not surprising at all. This hypotethical model about
felsitic porphyry exploitation of the Szeletian industry
could not be applied to the Micoquian-Babonyian industry.
In the above described assemblage of Legénd-Kaldy-tanya
raw material from the Matra Mountain region is abundant.
It is unknown how and when they get in touch with the raw
materials of the Matra Mountains.

In connection with the recurrent occupation of the Late
Middle Palaeolithic site Kabazi II in Crimea, G. Bataille re-
marked that, ,the high share of local raw material in connection
with only few workpieces imported as single pieces emphasise
that people already were present in the core region” (Bataille
2010: 70). The dominance of local raw material, such as lim-
nic silicite, siliceous pebbles, nummulitic chert and quartz-
ite and the joint occurence with imported tools could be
observed at some sites at Szécsénke. At the BO-1 site for ex-
ample there is a little assemblage containing 110 artefacts,
the local raw materials dominate (limnic silicite with 70.91
%, siliceous pebble with 14.55 %), there are very few or no
debris of import raw materials. From the 8 tools there are 4
pieces made of local silex, 2-2 pieces are made of limnic si-
licite stemming from the Matra Mountains and from felsit-

ic porphyry.

In connection with the “G-Komplex” of Sesselfelsgrotte J.
Richter (Richter 1997: 262; Richter 2001: 209 ff.) wrote that

occupation cycles start with small assemblages of broad
spectrum raw material procurement. He denotes these
small assemblages as ,Initialinventare”. This fact might mark
the arrival of a given group in one region where never had
been before, coming from a remote one, a so-called macro
move sensu Weniger (Weniger 1991). Dispersed and heterog-
enous raw materials will be used. The occupation cycles end
with mostly larger assemblages of more specialized raw ma-
terial procurement. Occupations marked by the utilization
of few different and primarily local raw material sources
will be called as ,Konsekutivinventare”, since groups already
dwell for a longer period of time in a given region. Initialin-
ventare might originate from the beginning reconnaissance
and exploitation of a region whereas Konsekutivinventare
document a deeper knowledge of resources and might arise
from a time when people had already been present in the
region for weeks or months.

Taking into consideration the above mentioned aspects of
the discussed site complex at Szécsénke, there is an appar-
ently contradictionary situation. On the basis of the tech-
no-typological features, the KFH site seem to belonging the
earlier phase, the other sites, apart from the HH site, with
its most probably inhomogeneous archaeological material,
are belonging to a younger, developed phase of the Szele-
tian industry. Hence, a genetic or diachronic developmen-
tal sequence could be established. But taking into account
the raw material composition, there is a somewhat reversed
hierarchy among the sites. The collection from the KFH site
seems to represent a consecutive assemblage with a well-
balanced steady raw material composition which document
a deeper knowledge of resources. This knowledge might
arise from the time when people had already been in the re-
gion. At the same time, all the other collections with both
regional raw materials from the Matra Mountains as with
long distance raw materials represent initial assemblages.

This and other kinds of seemingly contradictory prob-
lems would be cleared only due to excavations or at least
test sondages.
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Palaeolithic industries with bifacial technologies and Crimean Micoquian
Tradition as one of their Middle Palaeolithic industrial examples

Yuri E. Demidenko

Abstract This paper discusses various aspects of Palaeolithic industries having bifacial tool traditions, with an emphasis
on Middle Palaeolithic Micoquian materials in Crimea (Ukraine). The described lithic artifact data and their
complex analyses testify a great proportional variability of the same tool classes and types in various Crimean
Micoquian Tradition assemblages, caused by a dynamic and many-sided Neanderthal group differences on flint
reduction models as well as primary and secondary faunal exploitation at functionally variable sites. Also, there
isadiscussion on a genuine role of Micoquian bifacial backed knife (“Keilmesser”) types in the Crimean Micoquian.
These types appear to be not intentionally manufactured tool types, representing instead various reduction stages
of bifacial side-scraper and point production sequences where natural platforms (backed areas) of plaquette and
thick flake blanks did serve as necessary technological elements of the process.

Kivonat Bifacialis technolégiat hasznalé paleolitikus iparok és a krimi Micoquien tradicié, mint példa a kozép-

s6 paleolitikumbél

A tanulmany kétoldali megmunkalast eszkozoket hasznald paleolitikus iparok jellegzetességeit targyalja. Eze-
ken belil féleg a Krim-félsziget (Ukrajna) kozéps6 paleolitikus Micoquien leletegyiitteseivel foglalkozik. A
kéeszkozvizsgalatok adatai alapjan a krimi Micoquien eszkozkészlet lel6helyenként nagy valtozatossagot mutat.
Ennek okai az eszkozoket eldallité neandervolgyi embercsoportok eltérd, dinamikus kémegmunkalasi technold-
giai, valamint a tobbrétd fauna-hasznositas a kiillonféle rendeltetésti taborhelyeken. A tanulmany emellett foglal-
kozik a Micoquien bifacialis, tompitott hata késeinek (“Keilmesser”) hasznalataval a krimi Micoquienben. E kések
tipoldgiai sokfélesége nem eltérd eszkozkészitési koncepcidk eredménye, sokkal inkabb kiilonb6z6 megmunkala-
si fazisok nyoma. Természetes (“kérges”) hata, bifacidlis megmunkalasa kaparékroél és hegyekrél van szd, melyek
morfolégidja még 6rzi az eredeti nyersanyag - plakett vagy nagyméretd szilank - eredeti felszineit.

Keywords Palaeolithic, Bifacial tools, Middle Palaeolithic, Micoquian, Crimean Micoquian Tradition, Bifacial Backed Knife
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archaeologist, my professor & extraordinary person

1. Introductory notes on some peculiar
biface production situations in various
Palaeolithic industries

My long experience on studies of Palaeolithic artifact as-
semblages having bifacial tool technologies led me to the

recognition of some interesting technological features
there. Traditionally, we know that Acheulean is character-
ized by a “bi-convex” manner of hand-axe production using
hard-hammer technique; Central and East European Middle
Palaeolithic Micoquian is known by a “plano-convex” man-
ufacture manner of various knives, points and side-scrap-
ers with again using hard-hammer technique; and coming
to Upper Palaeolithic, for example, Solutrean, Szeletian and
Streletskaya industries throughout different regions in
Europe, it is seen a “bi-convex” manner of different point
fabrication applying, however, soft-hammer technique.
This is a general scheme that is used in many textbooks
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for students and/or general publications (e.g. Bordes 1961;
Bordes 1992; Debénath, Dibble 1994) and this is basically cor-
rect. But going deeper into some details for concrete lithic
assemblages of the above-noted Palaeolithic technocom-
plexes, I always see some degree of bifacial technology var-
iability that is very important not to overlook during our
studies. Cases of such variability in bifacial technologies can
be shortly described as follows.

1.1. An Acheulean example

I know personally to some extent lithic materials of Na-
daouiyeh Ain Askar, an Upper Acheulian multi-level site
from Central Syria that was excavated between 1989 and
2003 by a Swiss team from Basel University headed by J.-M.
Le Tensorer (e.g. Le Tensorer et al. 2007; Jagher 2011). Con-
cerning the Upper Acheulean, this site has the world’s rich-
est biface assemblage, where the Swiss team excavated
a part of a Homo erectus skull and more than 12 000 bifac-
es, although “70 331 bifacials have been discovered in layers
where the archaeological context was completely modified by
geological phenomena” (Jagher 2011: 213). A thorough mor-
phological analysis of the differently shaped bifaces added
by some technological data allowed the colleagues to dif-
ferentiate seven subsequent Upper Acheulean “cultur-
al evolutional” stages at Nadaouiyeh Ain Askar. Very most
of the recovered Nadaouiyeh Ain Askar bifaces were pro-
duced by the basic for Acheulian “bi-convex” manner using
hard-hammer technique. But taking a closer look at some
Nadaouiyeh Ain Askar bifaces from different archaeologi-
cal layers, I see another sort of biface variability there. The
“bi-convex” production manner still dominates but there
are several “plano-convex” and “plano-convex-alternate”
pieces (the latter bifaces are probably results of severe re-
shaping of “plano-convex” pieces) like the respective items
in the Central and East European Micoquian. Accordingly,
Acheulian “bi-convex” manner of hand-axe production was
not the only (!) one during the end of Lower Palaeolithic.

1.2. Upper Palaeolithic examples

Taking Upper Palaeolithic industries with bifaces, again a
“bi-convex” manner on bifacial tool production is present
but at the very different level of its technological mainte-
nance. First, the verybasic produced tool types were various-
ly shaped projectile bifacial points. Second, a soft-hammer
technique was used for point manufacture. Third, as I well
know, lithics of both Streletskaya industry (European part
of Russia and Ukraine) and “Eastern Szeletian” Buran-Kaya
I11, level C (Crimea, Ukraine), as well as Central European
Szeletian Moravany-Dlha points (Slovakia), a pressure tech-
nique was often additionally applied during the last phase
of bifacial point production (Demidenko 2014c). So, there
is an absolutely different and advanced variant of the “bi-
convex” manner of bifacial technology in Upper Palaeo-
lithic in contrast to the Acheulean. Curiously enough, in
almost every concrete assemblage, there are always cases
when a few Upper Palaeolithic bifacial points have been
produced by “plano-convex-like” manner, like at Strelets-
kaya sites of Kostenki 12, layer III in Russia (e.g. Anikovich
etal.2007: Fig. 116, 1) and Vys site in Ukraine (Zaliznyak et al.

2013: Fig. 9, 11-12; 10, 10). Moreover, even taking the chrono-
logically much later French Solutrean record, for example,
at Maitreaux site, it was recognized a “previously unknown
asymmetrical scheme” for production of large-sized (‘Type
J’) laurel leaf bifacial points, shaped actually by the above-
mentioned “plano-convex” manner, and “this asymmetrical
approach may be applied to any raw material that has one flat
face”, and the whole production process was often comple-
mented by “some pressure flaking technique towards the end
of the shaping sequence” (Aubry et al. 2008: 52-57). Thus, it is
possible to note that sometimes when an Upper Palaeolith-
ic flintknapper had a massive flake with flat ventral surface
and curved thick dorsal surface or a morphologically simi-
lar lithic block / piece for bifacial point production, this per-
son was quite naturally using the “plano-convex” treatment
manner, although the dominant treatment manner for the
Upper Palaeolithic bifacial points was still “bi-convex”. The
presence of a few bifacial “plano-convex” and “plano-con-
vex-alternate” points among the prevailing “bi-convex”
points within both Early Upper Palaeolithic (Szeletian sensu
lato and Streletskaya industries in Central and Eastern Eu-
rope) and Late Middle Upper Palaeolithic (Solutrean in-
dustry in Western Europe) indicates a situational / ad hoc
supplementary bifacial point treatment manner. Accord-
ingly, such foliate pieces do not indicate generic industri-
al connections between these Early Upper Palaeolithic and
Late Middle Upper Palaeolithic industries with bifaces and
Middle Palaeolithic Micoquian industries, as it was again re-
cently proposed by G. Bataille for Crimean Micoquian and
“Eastern Szeletian” and Streletskaya industry in Ukraine
and Russia (Bataille 2013).

There is also an interesting situation with bifacial leaf
points for two Central European Initial Upper Palaeolith-
ic sites. One of the in situ Bohunician industry sites, Brno-
Bohunice (Bohunician - the Central European Early Emiran
industry with Levallois bidirectional point primary flak-
ing technology. Valoch 1976; Tostevin, Skrdla 2006), and also
Korolevo II site, layer II (the Central European Early Emir-
an-like industry with similar bidirectional primary flaking
technology but with no strictly speaking Levallois points.
Gladilin, Demidenko 1989; Usik 1989; Demidenko, Usik
1993a; 1993b; 1995) also demonstrate production of bifacial
leaf points with a soft-hammer technique, having mainly
“plano-convex” pieces at Korolevo II and “bi-convex” piec-
es at Brno-Bohunice found together (sic!) with bifacial re-
duction debitage at both sites. The co-occurrence of bifacial
points and their reduction debitage indicates bifacial point
production at the sites. The problem, however, is that such
Initial Upper Palaeolithic assemblages are now well known
in the Near East, in Central and Eastern Europe, and as far
away as in Russian Southern Siberia and Mongolia, and only
the above-named two sites’ assemblages from Central Eu-
rope do have bifacial points. It is theoretically possible that
the discussed bifacial points represent an influence of Late
Micoquian and/or Szeletian technologies onto Early Emir-
an ones in Central Europe during the Initial Upper Palae-
olithic, when Homo sapiens spread throughout Eurasia. On
the other hand, P. Skrdla proposed at the 2014 SKAM con-
ference in Miskolc that even modern excavation meth-
ods are often not able to differentiate a palimpsest of two
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industrially different human occupations within one ar-
chaeological level at a site why, in his opinion, it cannot be
excluded that bifacial leaf points and their specific reduc-
tion debitage do in fact represent indicative “material re-
mains” of a Szeletian occupation at a mostly Bohunician
settlement, Brno-Bohunice. Following Skrdla’s hypothesis,
a similar palimpsest situation could be also suspected for
Korolevo II site where bifacial components (tools and debit-
age) could testify a short-term Micoquian occupation with-
in the mainly Early Emiran-like occupation. With such new
hypothesis, it is clear that more work should be done for
further discussion about important Initial Upper Palaeo-
lithic sites and theirartefacts.

Finally, when we come to Middle Palaeolithic Central and
East European Micoquian industries with bifacial tool tech-
nologies, mainly their “plano-convex” manner is seen with
either hard- or soft-hammer technique.

2. Middle Palaeolithic and Micoquian
identification in Central and Eastern Europe

2.1. The term “Middle Palaeolithic”

Since the time of Gerhard Bosinski’s published PhD dis-
sertation “Middle Palaeolithic in West Central Europe”
(Bosinski 1967), it is possible to say that such terms as “Mid-
dle Palaeolithic” and “Micoquian” became more or less gen-
erally accepted in Palaeolithic Archaeology of Central and
Eastern Europe, although the former term, “Middle Palae-
olithic”, only started to be in a real use in Eastern Europe
from the early 1990s after the collapse of the Soviet Union.

The term “Middle Palaeolithic” for European Palaeolith-
ic industries with prepared core reductions and a high pro-
portion of various well-retouched tools on flakes, which was
certainly the scientific merit and achievement of G. Bosins-
ki with, of course, some other colleagues work, naming, first
of all, Alain Tuffreau, actually became widely accepted after
A. Ronen’s Haifa (Israel) conference in 1980 (see articles of
Bosinski and Tuffreau in Ronen (ed.) 1982). Since that time
the following basic differences were underlined between
the “Middle Palaeolithic” and F. Bordes’ “Mousterian”. First,
instead of a mere geochronological limit of the “Mousteri-
an” at the Last Glacial (“Wiirmian”) time period, the “Middle
Palaeolithic” has not got a geochronological limit. “And for
us, it is obvious that the Middle Palaeolithic begins before stage
5, at least to about 200,000 and there may be some Quina-
or Ferrassie-like industries back to 300,000. There are few
sites before 300,000 but quite a few for the 200,000 period”
(Bosinski 1988: 160) and also later - “We got in Europe Middle
Palaeolithic sites from 350,000 years and we include the late
Acheulean as a part of the Middle Palaeolithic” (Bosinski 2000:
227), not forgetting Tuffreau’s indicative notion for North-
ern France as well - “The Middle Palaeolithic covers a vast
period of time comprising several glacials and interglacials
from isotope stage 8 to the first half of stage 3” (Tuffreau
1992: 59-61). Here we can also add an important remark on
the subject acknowledging Bosinski’s role for the “Middle

Palaeolithic chronology” - “Hence, in contrast to Bordes, G.
Bosinski (1967) and others have considerably broadened the
concept of the »Middle Palaeolithic« by including also the »pre-
Eemian period«” (Miiller-Beck 1988: 233). Going further,
there is also a good notion on the Middle Palaeolithic in
southern France from 1988 - “The time span involved ranges
from the beginning of the Riss glacial complex up to the end of
early Wiirm, following the French Alpine chronology applied to
the region, perhaps from 200 - 500 Kyr up to 38 Kyr” (Rolland
1988:161). Second, it was also agreed that Middle Palaeolith-
ic “represents the final stage of the Early Palaeolithic in Wes-
tern Europe” and “it consists of a predominantly flake-tool
technocomplex made with prepared-core, or mode 3 (Clark
1969: 31), primary flaking techniques (Levallois or disc-core),
resulting in more standardized toolkits. This broad definition
encompasses pre-Wiirmian, later Acheulean, Pre-mousterian
and »Tayacian« occurrences” (Rolland 1988: 161).

It is again worth noting Bosinski’s opinion on industri-
al characteristics for the Middle Palaeolithic. According to
him, some industries lacking Levallois and/or some other
developed primary reduction methods based on systemati-
cal core striking platform faceting and flaking surface prep-
aration but, at the same time, having some bifacial tools and
serial tools on flakes with well-elaborated retouched edges.
Bosinski particularly well discussed Middle Palaeolithic in-
dustrial status for Late Acheulean and Yabrudian with Le-
vantine colleagues during a conference also organized by
A. Ronen, held in Haifa (Israel), but in 1996. He noted the
following basic industrial features for such technocom-
plexes distinguishing them from Lower Palaeolithic: “The
Middle Palaeolithic is characterized by a marked variation of
types including bifaces and flake types”, “The Yabrud material
is Middle Palaeolithic. The variability of scrapers and the
presence of points make it a Middle Palaeolithic. How old - I
do not know!” and on Schéfer’s straight question on Middle
Palaeolithic industrial features, he again and again under-
lined: “It is the variability of retouched flake tools” (Bosinski
2000: 24). Accordingly, so-called developed and typologi-
cally varied tool-kits with well-retouched tools on flakes is
a basic typological criteria to differentiate Middle Palaeo-
lithic assemblages from Lower Palaeolithic ones but no site
geochronology, that is why Bosinski did not care about the
Yabrudian dates then, now known to be no younger than
ca. 300,000 years ago. At the same time, Middle Palaeolithic
includes some typologically specific technocomplexes / in-
dustries that were not recognized by F. Bordes as West Eu-
ropean Mousterain, like, for example, the central topic of
the present paper - Central and East European Micoquian
Hence, the industrial spectrum of the Eurasian Neanderthal
lithic assemblages are much variable, where Mousterian is
just an integral part of Middle Palaeolithic.

Coming back to Bosinski’s Middle Palaeolithic concept, it
is also important to underline his differentiation of chron-
ological and industrial criteria for establishing frames for
Lower and Middle Palaeolithic epochs in favor of the “lith-
ic criteria”. Thus, Bosinski has actually broken chronologi-
cal borders between Lower and Middle Palaeolithic. I even
remember some of our personal discussions on the mat-
ter from the early 1990s in Kiev when he was also using an
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example with a hypothetical assemblage coming from the
surface having no dates. And if such an assemblage’s lithics
were of Middle Palaeolithic character, they had to be called
Middle Palaeolithic ones. The industrial approach for dis-
tinction between Lower and Middle Palaeolithic assemblag-
es / industries was also shared by my professor Vladislav N.
Gladilin in the 1990s (e.g. Gladilin, Sitlivy 1990: 16-22). Ac-
cordingly, I grew up under this approach and that’s why I,
like Bosinski, also consider Yabrudian as an Early Middle
Palaeolithic technocomplex in contrast to some other col-
leagues working in the East Mediterranean Levant, still dis-
cussing Yabrudian within Lower Palaeolithic.

There is one more basic feature that also very much unites
Mousterian and Middle Palaeolithic throughout various
regions of Eurasia. That is their humans, the technocom-
plexes’ / industry types’ makers, the Neanderthals. That’s
why we even see some well done published maps with sites
where Neanderthal bone remains were found in different
regions of Eurasia from Iberian peninsula in the West to
Altai (Southern Siberia, Russia) in the East (e.g. Serangeli,
Bolus 2008: Figs. 1 & 2). All physical anthropology data at
hand do pint out the Neanderthal origin in Europe, their
subsequent evolution and distribution within the Conti-
nent and also their dispersal into some but not all Asian re-
gions. But Neanderthals have not been found in Africa, in
that “Homo sapiens homeland” since ca. 200,000 years ago.
By lithic artifacts, the time period in between ca. 200,000
and 40,000 years ago is called Middle Stone Age in sub-Sa-
haran Africa. On the other hand, the respective lithic as-
semblages in Northern Africa have been usually named as
Mousterian and/or Middle Palaeolithic ones. But the situa-
tion started to be changed in Northern Africa when the for-
mer Mousterian and Middle Palaeolithic industries some
colleagues began to relate with Middle Stone Age due to the
industries’ real techno-typological differences from Eura-
sian Mousterian and/or Middle Palaeolithic, their close in-
dustrial affinity to African materials and also because of the
same human makers, Homo sapiens (e.g. Kleindienst 2001,
Van Peer, Vermeersch 2007; Garcea 2012; Dibble et al. 2013).
All in all, it is needed to acknowledge some real differences
in between Eurasian Mousterian / Middle Palaeolithic and
African Middle Stone Age. The present author has no doubts
that some special comparison studies of concrete Middle
Palaeolithic and Middle Stone Age lithic assemblages (spe-
cially made tools on organic materials are well known for
Middle Stone Age but about completely absent in Middle
Palaeolithic) will certainly demonstrate their differences in
a detailed way.

At the same time, remembering the absence of any Nean-
derthal bone remains and Middle Palaeolithic assemblages
in Africa, it is also worth not to forget the presence of Afri-
can Middle Stone Age sites in the East Mediterranean Levant
(Tabun-C type Levallois-Mousterian with early Homo sapi-
ens bone remains ca. 170,000 - 90/85, 000 years ago in Isra-
el, Lebanon and Syria - Bar-Yosef 2000; a sort of Terminal
Nubian Mousterian ca. 40,000 years ago in Central Syria -
Demidenko 2013d) and in Arabian peninsula (Nubian Mous-
terian / Nubian Complex ca. 100,000 - 75,000 years ago in
Oman and Saudi Arabia - Petraglia, Rose (eds.) 2009; Rose,

Marks 2014). As a result, it will be possible to investigate sev-
eral “penetration waves” of Middle Stone Age Homo sapiens
into non-African Asian adjacent territories during different
time periods between MIS 6-3. That’s why it is methodolog-
ically not correct to lump together sites and their assem-
blages under the term “Middle Palaeolithic” for various
European, Asian and African (sic/) regions that sometimes
happens till now (e.g. Groucutt, Scerri (eds.) 2014). Thus, es-
tablished since the early 1980s and correctly applied term
“Middle Palaeolithic” for Eurasian Neanderthal lithic tech-
nocomplexes and industry types proved to be very useful
for Palaeolithic Archaeology studies.

2.2. "Central and East European Micoquian” subject
with a special reference to the Crimean materials

G. Bosinski also played a decisive role for understand-
ing and studying the so-called Central and East Europe-
an Micoquian lithic assemblages in the 1960s and 1970s. He
(1967) defined Central European lithic assemblages hav-
ing serial bifaces, and, namely, Micoquian hand-axes, elon-
gated hand-axes with flat ventral surface (“Halbkeile”),
pointed hand-axes shorter 6 cm (“Fdustel”), backed knives
(“Keilmesser”), side-scrapers and leaf points (“Blattspitzen”),
under the terminological umbrella “Micoquian”. It is worth
mentioning here that many so-called flat bifacial tools are
now known as bifacial “plano-convex” tools. Also, the actual
position of the present author should be underlined that bi-
facial backed knives, side-scrapers and leaf points do always
dominate in various proportions at almost all Central Euro-
pean Micoquian assemblages. It was also quite logical at that
time to name the assemblages as Micoquian because a num-
ber of tool types morphologically looked similar enough to
the chronologically earlier French Acheulian Micoquian and
there were also some ideas on generic connections between
these West European and Central European industries. Also,
Bosinski has defined four Micoquian inventory-groups
(Bockstein, Klausennische, Schambach, Ro6rshain) with
prevalence of particular bifacial tool classes and types for
each of the groups. Moreover, in his 1967 book he showed
that at least some East European Middle Palaeolithic mate-
rials and, first of all, Crimean ones (Ukraine) from sites of
Kiik-Koba, Chokurcha I, Volchi Grot and Starosele are sim-
ilar enough to the Central European Micoquian and even
defined one more “Keilmesser” of Wolgograd type for the
Sukhay Mechetka / Stalingradskaya site in southern Russia.

Bosinski’s 1967 book also had some definite influence on
Soviet Palaeolithic archaeologists working with East Eu-
ropean Mousterian assemblages containing series of bifa-
cial tools. Seeing obvious similarities between Eastern and
Central European bifacial assemblages, some Soviet archae-
ologists also started to interpret respective East Europe-
an materials as real Micoquian at the 2nd “understanding
level” with more comparable materials available after the
1st one realized by the pioneering scientific work on the
subject by Gleb A. Bonch-Osmolowski in the 1930s (Bonch-
Osmolowski 1940; see also in Demidenko 2013a). For exam-
ple, newly discovered and analyzed in the1960s and 1970s
Khotylevo and Richta site materials were said to be Mico-
quian (Zavernyaev 1978; Smirnov 1979).



Demidenko — Palaeolithic industries with bifacial technologies / Litikum 3 (2015) 71-85. 75

But I must admit that the most systematic and fruitful Mi-
coquian studies in Eastern Europe were realized by my pro-
fessor Vladislav N. Gladilin (Kiev) between the mid 1970s
and late 1980s. Again, the investigations were conducted
under some influence of Bosinski’s work but also by Gladil-
in’s own deep understanding of the East European material.
Using his own artifact classification system, realdifferenc-
es became present in comparsion with the West European
Mousterian / Middle Palaeolithic. However before, in the
mid 1960s and the early 1970s (Gladilin 1966; 1971), he modi-
fied and used Bordesian terms, such as “Levallois-Mousterian
of Acheulean Tradition” (Starosele; Antonovka II; Khoty-
levo I), “Mousterian with Acheulean Tradition” (Antonovka I;
Sukhaya Mechetka; Volchi Grot, lower layer; Chokurcha I)
and “Micro-Mousterian with Acheulean Tradition” (Kiik-Ko-
ba, upper layer; Volchi Grot, middle layer; Ilskaya, lower
layer; Orel). This terminology was similar to the former at-
tribution of Crimean Starosele materials as “Mousterian of
Acheulean Tradition” in the 1950s (Formozov 1958). But since
the mid 1970s, Gladilin (1976; 1985) started to apply differ-
ent names for his “variants”, “facies” and “industry types”
of East European Middle Palaeolithic assemblages with bi-
facial tools. Particularly Crimean materials were grouped
as “Mousterian with bifacial tools” and “Micro-Mousterian
with bifacial tools” variants. Then, “Mousterian with bifacial
tools” had representatives of two facies in Crimea: “Eastern
Micoquian facies” with numerous and often asymmetrical
(mainly crescent by shape) bifacial knives / side-scrapers
(Starosele industry type) and “Bockstein facies” also having
many bifacial asymmetrical knives but with a back / plat-
form, like Bockstein, Klausennische and Prondnik / Pradnik
knives (“Keilmessers”) (Ak-Kaya industry type). Also, “Micro-
Mousterian with bifacial tools” was represented in Crimea
by “Kiik-Koba facies” and its Kiik-Koba industry type with
numerous and small-sized bifacial and unifacial points and
knives / side-scrapers. Gladilin even defined one archaeo-
logical culture for Crimean “Micro-Mousterian with bifacial
tools” - Kiik-Koba culture.

A special note is need to be made here. In the 1970s and
1980s it was like a fashion to recognize archaeological cul-
tures in Middle and even Lower Palaeolithic in the Soviet
Union and Gladilin was one of the active advocates of Pal-
aeolithic archaeological cultures at that time. Remember-
ing the facies names, “Eastern Micoquian” and “Bockstein”,
Bosinski’s data indeed influenced Gladilin’s industrial stud-
ies. Accordingly, “facies” were introduced by Gladilin for the
grouping of generically related industry types, while the
latter term did serve for determining archaeological cul-
tures. Also, the “facies” did serve for Gladilin as “taxonomy
bridges” linking East European industries with the Central
European ones and the “Eastern Micoquian” and “Bockstein”
facies have been defined to connect particular industries
between West and East, and even to show Micoquian Nean-
derthal migrations from Central to Eastern Europe. On the
other hand, materials of “Kiik-Koba facies” (Kiik-Koba grot-
to, upper layer and Prolom I grotto in Crimea) were thought
to be probably generically connected to Vértessz6l6s ma-
terials in Hungary (Central Europe). This was mainly ex-
plained by a dominance of small-sized tools in both groups
of industries.

3. The Crimean Micoquian Tradition

Gladilin has been only partially involved into Crimean
Middle Palaeolithic studies by giving theoretical and me-
thodical advices to his friend and colleague Yuri G. Kolos-
ov (Kiev), who was actually excavating Middle Palaeolithic
sites in Crimea since the late 1960s up to mid 1990s. Name-
ly, Kolosov found and excavated a group of now-famous
Zaskalnaya and Ak-Kaya sites in buried rock-shelters in
Eastern Crimea. This work ended up by his recognition of
one further Middle Palaeolithic culture with bifaces - the
Ak-Kaya Mousterian culture that was considered, following
Gladilin’s ideas, as a genuine Micoquian culture similar to
Bosinski’s Bockstein and Klausennische inventory-groups
in Central Europe (Kolosov 1983; 1986). Also, Kolosov with
his two pupils, Vadim N. Stepanchuk and Victor P. Chabai,
published a book on Crimean Middle Palaeolithic in 1993
where they also additionally defined Starosele Mousterian
culture with bifacial tools (Kolosov et al. 1993).

Starting from 1993, it is possible to say that two Ukrainian
archaeological teams have been working on Crimean Palae-
olithic. The first team was of Kolosov and Stepanchuk who
were continuing both the excavations and the elaboration of
the archaeological culture paradigm for the interpretation
of Middle Palaeolithic industrial variability. The cultural
paradigm was based on a strong assumption that almost all
tools, their classes and types were deliberately produced for
specific labor tasks. The cultural paradigm for Middle Pale-
olithic studies has been driven by Stepanchuk until real ab-
surdity with some “syncretic Middle Palaeolithic traditions”
when literally each culture with bifacial tool production
was inhabited a clearly delimited area in either Western or
Eastern Crimea. Culturally distinct groups of Neanderthals
had been living there, sharing “common features of material
and spiritual culture”, “primitive thoughts peculiarities”, and
“social structures of Neanderthal communes”. Concrete Dis-
tinct Neanderthal population size was calculated for the
Crimea in 240 individuals, with a possible minimal num-
ber of 175, endogamous and, at the same time, exogamous
Neanderthal groups were hypothesized, various artistic,
non-utilitarian, utilitarian objects, etc. were identified al-
though these were not based on any use-wear analysis (see
in Demidenko 2013b: 49-51).

The second team was headed by Chabai and, from the ar-
chaeological side, was also supplemented by Alexander
I. Yevtushenko (1959-2009), the present author and since
1999 Andrei P. Veselsky. The second Ukrainian archaeo-
logical team worked together with archaeologists from the
West (thanks to the fall of Soviet iron curtain) - Tony Marks
(USA) and Marcel Otte (Belgium) and their associates and
students who were than complemented since 2000 year by
Jirgen Richter and Thorsten Uthmeier (Germany) together
with their associates and students. Our archaeological team
was also added by a number of natural sciences specialists
from Russia, Moldova, USA, Canada, France, and England.

As a result of 20 years work, we’ve got “two tracks” of
flint and fauna materials from nine newly excavated, func-
tionally variable multi-level stratified sites with Middle
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Ak-Kaya-

Ak-Kaya Ak-Kaya-

etalon-like genuine
simple unifacial tools 52.5-58% 41 -57.5%
convergent unifacial tools 21.3-23.8% 16 - 35%
identifiable bifacial tools 23.6 - 28.7% 16 - 27%

Starosele Starosele Kiik-Koba
43 - 52% 443 -48.1% 24.1 -38%
37 -43% 38.9 -43.4% 51.2 - 63.8%
9-17% 122 -13.3% 10.8 - 15.5%

Table 1. Crimean Micoquian Tradition’s 5 industry types and their basic typological indices, according to 3 tool groups (modified after Chabai et al.
2000: Table 10; Demidenko 2015: Table 2) // 1. tablazat. A krimi Micoquien tradicié Ot ipara és alapvetd tipoldgiai indexeik harom eszkozcsoportra
vonatkozdan (Chabai et al. 2000: Table 10; Demidenko 2015: Table 2 nyoman).

Palaeolithic and Early Upper Palaeolithic materials (Sta-
rosele, Kabazi II, Kabazi V, Buran-Kaya III, Siuren I, Karabi
Tamchin, Karabai I, Chokurcha I, Sary-Kaya sites). Aside of
many articles, our international team published four books
in English in Belgium (Marks, Chabai (eds.) 1998; Chabai et
al. 1999; Chabai et al. 2004; Demidenko et al. 2012), five books
in English in Ukraine (Chabai et al. (eds.) 2005; 2006; 2007;
2008; Yevtushenko, Chabai (eds.) 2012), one book in English
in Germany (Demidenko, Uthmeier 2013) and three books
in Russian in Ukraine (Chabai et al. 2000; Chabai 2004;
Demidenko (ed.) 2004), with new data and new interpreta-
tions of previously investigated assemblages from different
sites.

The first scientific goal of our investigations was the estab-
lishment of a Crimean Palaeolithic geochronology through
receiving various absolute dates, fauna, small mammal
and pollen data because there was not any well established
chronological data for the Crimean Palaeolithic during So-
viet times. Simultaneously, the second goal was to under-
stand industrial variability of Crimean Middle Palaeolithic,
first and foremost those assemblages having serial bifacial
tools.

Delegating some assemblages into one of the previous-
ly recognized three cultures - Ak-Kaya, Starosele and Kiik-
Koba posed a problem, because all three have the same tool
classes and types, and reasons of cultural subdivision was
actually the different proportional distribution of the same
tools. That’s why it had to be taken into consideration some
non-cultural reasons for the Middle Palaeolithic industri-
al variability. Also, Crimean assemblages with bifacial tools
had not been named Mousterian anymore being indeed
much different from West European Mousterian. Since
1993 they are called Middle Palaeolithic, being related to
the Micoquian technocomplex. There is also a good person-
al example of the Crimean Middle Palaeolithic assemblages’
difference from the West Eurasian Mousterian that is worth
to note here. When we have started our work with Tony
Marks, there was a question what typological system are we
going to use for classification of Crimean lithic artifacts. Of
course, Tony was always using the well-known type-list of
F. Bordes (1961). On the other hand, Chabai and Yevtushen-
ko were using classification of my professor Gladilin that
I was also already using for my studies of Palaeolithic as-
semblages in the Ukrainian Transcarpathian region (Gladi-
lin 1976). And when Tony looked through several Crimean
flint assemblages with bifacial tools, he agreed that the ex-
isting great variety of both bifacial and unifacial conver-
gent tools is impossible to put into Bordes’ tool types, while

Gladilin’s system with a great diversity of tool shapes will
really allows us the detailed classification of Crimean tools
(see Chabai, Demidenko 1998).

As a result, our 2nd team replaced the “cultural paradigm”
by an approach in which all in situ Crimean Middle Pal-
aeolithic assemblages with bifacial tools are viewed with-
in the framework of a single Crimean Micoquian Tradition
(Chabai et al. 2000). The approach is based on a data synthe-
sis from interdisciplinary studies and varied archaeological
methods on sites, and the classification and interpretation
of their finds. That’s why, the Crimean Micoquian is now
conceived as three basic industry types (Ak-Kaya-etalon-
like, Kiik-Koba and Starosele ones) and it is best described
as “uniformity in diversity” (Demidenko 2003; 2015). More-
over, industrial diversity in the Crimean Micoquian is not
limited to the three basic types two more “intermediate
types”, “Ak-Kaya - genuine” and “Ak-Kaya - Starosele” ones,
were also added by Chabai using Micoquian materials from
Zaskalnaya and Prolom sites (Chabai et al. 2000: 76-78).
Moreover, the late 1990s and the early 2000s excavations
at sites of Buran-Kaya III, Siuren I, Chokurcha I, Kabazi II
and V and Karabi Tamchin have brought to light more Mi-
coquian materials, making Crimean Micoquian typological
diversity and their Neanderthals’ settlement system even
more mosaic. The result virtually erases any quantitative
“index gaps” between known industry types, making for a
large group of find complexes with more or less “smooth
and continuous” typological variation that originated from
functionally variable site types (Table 1). Here it is needed to
note that although Chabai initiated the recognition of five
industry types within the Crimean Micoquian Tradition in
2000, since 2004 he uses just three types (Ak-Kaya, Starose-
le and Kiik-Koba, Chabai 2004) thinking that the traditional
tripartite division is better structured typologically.

The data for each of the five industry types show an in-
dicative pattern of change for three basic tool group indices
in the following order: from Ak-Kaya-etalon-like through
Ak-Kaya-genuine - Ak-Kaya-Starosele - Starosele to Kiik-
Koba industry types. Simple unifacial tools (simple, trans-
versal and double side-scrapers) decline from almost 60%
down to ca. 25%. Convergent unifacial tools increase from
a little more than 20% up to ca. 60%. Identifiable bifacial
tools decline from almost 30% down to 11 - 15%. According-
ly, only Ak-Kaya-etalon-like and Kiik-Koba industry types’
flint assemblages, situated at the extremes of these index
variability, can be actually well recognized, while the three
“intermediate” industry types do in fact represent “tran-
sitional varieties” of the Crimean Micoquian Tradition
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Figure 1. Various Zaskalnaya V and VI sites’ Micoquian bifacial "bac-
ked knives": 1: Bockstein type; 2-3: Klausennische type; 4-5: Prondnik /
Pradnik type; 6: Ak-Kaya type (modified after Kolosov 1978). //

1. abra. Kulonféle Micoquien ,tompitott hatu kések” Zaskalnaya V és VI
lel6helyekrdl. 1: Bockstein tipus; 2-3: Klausennische tipus; 4-5: Prondnik
/ Pradnik tipus; 6: Ak-Kaya tipus (Kolosov 1978 nyoman).

industrial variability. The internal typological ranges for
the three tool groups vary between 2.7 and 4 times, with
such variation for the different Crimean Micoquian Tradi-
tion assemblages reflecting diversity in site function that,
in turn, results from differences in the use of flint reduc-
tion models and primary and secondary faunal exploitation.

Some more observations have led me to the following two
conclusions.

First, both unifacial and especially bifacial tool reduction
data in the Crimean Micoquian flint assemblages do addi-
tionally demonstrate the following tendency: “the greater
the proportion of convergent side-scrapers and points, the
greater is the intensity of tool reshaping and rejuvenation in
a tool-kit” (Demidenko 2003: 153; 2004a: 147; 2013c: 127; 2015:
148). This tendency explains the high number of convergent
tools in Kiik-Koba type industry and their more moderate
occurrence in other industry types, not in a cultural sense,
but in terms of Neanderthal groups’ life histories at differ-
ent sites and for different activities.

Second, one of the consequences of the first conclusion is
that complex analyses of sites and their bifacial tools allow
us to doubt the often discussed, so-called bifacial backed
knife (“Keilmesser”) types as real, intentionally manufac-
tured tool types. Instead they probably just reflect various

Figure 2. Kiik-Koba grotto, Micoquian layer IV bifacial tools and specific
spalls: 1-5: bifacial “plano-convex” points; 6-7: single-edged “plano-
convex” bifacial side-scrapers / similar to Bockstein knife type; 8: sub-
trapezoidal elongated “plano-convex” bifacial side-scraper naturally
backed / similar to Klausennische knife type; 9-10: Prondnik-like /
Pradnik-like para-burin spalls (modified after Demidenko 2013c). //

2. abra. Kiik-Koba-barlang, Micoquien IV réteg, bifacialis eszk6zok és

specialis pattintékok. 1-5: bifacialis ,plankonvex” hegyek; 6-7: egy éll

.plankonvex” bifacialis kapardk / a Bockstein tipusu késekhez hasonlita-

nak; 8: nydjtott trapéz alaku, ,plankonvex” bifacials kaparo6 kérges hattal

/ a Klausennische tipusu késhez hasonlit; 9-10: Prodink-szer / Pradnik-
szer(l alvésd pattintékok (Demidenko 2013c nyoman).

reduction stages of bifacial side-scraper and point manufac-
ture and reshaping / rejuvenation in the Crimean Micoqui-
an (e.g. Demidenko 2013c).

Generally speaking, the following intercorrelation pat-
tern for some specific tool types and site types could be
also traced. On one hand, taking sites near high quality
flint outcrops either representing short-term home camps
in rock-shelters (Ak-Kaya and Zaskalnaya) or primary Kkill-
ing/butchery sites (Sary-Kaya, Kabazi II, Units III, V - VI).
Their flint assemblages are characterized by many large-
sized bifacial backed knives and a few bifacial points and
convergent side-scrapers. On the other hand, analyzing pri-
mary and secondary butchery short-term camps situated
far away from high quality flint outcrops with evident in-
dications on high intensity and extended flint exploitation
(Buran-Kaya III, Kiik-Koba) and various short-term sites
with not just primary killing/butchering activity (Starosele,
Kabazi V, Karabi Tamchin I), as a rule, there are a few, if
any, of small-sized bifacial backed knives and many bifacial
convergent tools - points and side-scrapers. Also, taking
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a closer morphological look at Crimean bifacial backed
knives, another regularity becomes surprisingly evident.
Quite a few of Crimean “Keilmesser” types are indeed simi-
lar to Central European Bockstein and Klausennische bifa-
cial backed knives but such pieces usually produced on flint
plaquettes probably often have to be understand as partial-
ly treated bifaces with natural platforms - the plaquette’s
flat edges covered by primary cortex (Fig. 1: 1-3). When bi-
facial treatment spread over the previously unworked parts
of the plaquette / thick flake support, morphology of the
piece changes from backed knife to convergent side-scrap-
er or point, without natural back (Fig 2: 1-5). For this reason
the Crimean Bockstein and Klausennische-like bifacial piec-
es probably should not be considered as genuine special bi-
facial backed knife types. It is also confirmed by absence of
Central European Prondnik / Pradnik bifacial knives with
technologically important, so-called para-burin resharp-
ening spalls along the knives’ cutting edge (e.g. Krukowski
1939-1948; Kowalski 1967; Chmielewski 1969; Kozlowski 1972;
Sobczyk 1975; Kulakovskaya et al. 1993; Sudol 2013; 2014) in
the Crimean Micoquian and in the whole East European Mi-
coquian record. This absence contributes to the view of the
present author, that according to morphological, techno-
logical, rejuvenation / resharpening and functional charac-
teristics, Prondnik / Pradnik bifacial knives are indeed the
only strictly speaking knives known in European Middle
Palaeolithic Micoquian. Kolosov recognized some Prondnik
/ Pradnik bifacial knives for Zaskalnaya sites in the 1970s
and 1980s but the illustrated pieces are not real Prondniks
/ Pradniks (Fig. 1: 4-5) and he never identified any Prond-
nik / Pradnik para-burin resharpening spalls. Neverthe-
less, it is important to note my recent identification of three
Prondnik-like / Pradnik-like para-burin spalls (Fig. 2: 9-10)
among the Kiik-Koba grotto, Micoquian layer IV materials
(Demidenko 2013c: p. 112 and Fig. IV-16: 10-11). These pieces
are definitely pseudo-Prondnik / Pradnik spalls reflecting
very intensive and multiple but only general reshaping and
rejuvenation of bifacial tools at Kiik-Koba, as Prondnik /
Pradnik knives have not been recognized at the site. Thanks
to my Polish colleagues Krzysztof Sobczyk and Stanislaw
Kowalski I had an opportunity to study briefly Ciemna cave
Prondnik / Pradnik bifacial knives and their specific re-
sharpening spalls in 1992 at Krakow Archaeological Museum
and I know how such pieces look like and serially go togeth-
er (sic!) - that is not the case in Crimean nor in East Euro-
pean Micoquian industries and their assemblages. Thus, the
discussed typologically bifacial backed knives from Crimea
do not seem to be specifically produced on purpose as
backed knives. Instead they are either mostly just initially /
partially treated large-sized bifaces in Ak-Kaya-etalon-like
and Ak-Kaya-genuine industry type assemblages or usually
exhausted recurrently reshaped small bifaces in assemblag-
es particularly belonging to Kiik-Koba industry type (Fig. 2:
6-8).

The proposed suggestion for rejection of the “type status”
of bifacial backed knives in Crimean Micoquian can be also
well demonstrated by eight so-called specific bifacial knives
in assemblages of Zaskalnaya and Ak-Kaya sites, defined
by Kolosov in the 1970s and 1980s (Kolosov 1978; 1983; 1986).
In addition to the above-noted Bockstein, Klausennische

Figure 3. Various Ak-Kaya lll, Zaskalnaya V and VI sites’ Micoquian
bifacial “backed knives”: 1-2: Semi-Discoidal type; 3: Triangular type; 4:
Crescent type (modified after Kolosov 1978). //

3. abra. Kulonféle Micoquien ,tompitott hatu kések” Ak-Kaya Ill,
Zaskalnaya V és VI leléhelyekrdl. 1-2: félkor alaku tipus; 3: haromszog
alaku tipus 4: félhold alakd tipus (Kolosov 1978 nyoman).

and Prondnik / Pradnik types, he recognized knives of Ak-
Kaya, Semi-Discoidal, Triangular, Crescent Types and also
Knives with a Handle. Looking at the knife types’ defini-
tions with their illustrations, the following situation defi-
nitely appears.

Ak-Kaya knife type with two retouched converging edges
but no back (Fig. 1: 6) was defined after the presence of the
plaquette support’s original cortical areas at both surfac-
es, that the knapper supposedly left out intentionally “to
avoid a sliding of a human’s fingers while working by a knife”
(Kolosov 1978: 12). But in our opinion, such bifaces should
be regarded as simply crescent side-scrapers, escaping such
modern subjectivity in typological analysis of Palaeolithic
artifacts.

Semi-Discoidal knife type has convex retouched edge and
another edge which is naturally backed. Taking Kolosov’s
illustrations, it is seen that some of such pieces are either
pre-cores or bifacial pre-forms (Fig. 3: 1), while other piec-
es are just partially treated flint plaquettes, partly similar to
the Bockstein knife type, but having a strongly convex re-
touched edge (Fig. 3: 2).



Demidenko — Palaeolithic industries with bifacial technologies / Litikum 3 (2015) 71-85. 79

Figure 4. Various Chokurcha |, Zaskalnaya V and IX sites’ Micoquian
bifacial knives with a handle (modified after Kolosov 1978). //

4. abra. Kulonféle nyelezett Micoquien ,tompitott hatd kések”
Chokurcha |, Zaskalnaya V és IX lel6helyekrdl. (Kolosov 1978 nyoman).

Triangular knife type, according to Kolosov’s data, is most-
ly represented by real unifacial points and side-scrapers
on flakes without any additional treatment or with vari-
ous ventral thinnings. Several pieces are small-sized bifa-
cial triangular points and side-scrapers with retouch all
around their edges (Fig. 3: 3). In our opinion, the latter bi-
faces do represent extremely and repeatedly reshaped and
retouched items, being in the end of a reduction sequence of
many bifacial tools in Crimean Micoquian.

Crescent knife type is actually all around convergent-
ly retouched biface with one lateral edge being con-
vex and another lateral edge is straight (Fig. 3: 4). In our
opinion, depending on thickness and sharpness of the
pieces’terminations, such pieces should be classified as cres-
cent points or side-scrapers.

Knives with a handle are “one of the most specific tool types
at Ak-Kaya culture” (Kolosov 1978: 14). They are large-sized
pieces (ca. 7-20 cm long) on flint plaquettes and a handle
(natural part of a plaquette) occupies ca. half of the knives’
length. But taking a closer look at the illustrations, it is ob-
vious that they are only partially retouched bifacial side-
scrapers or even bifacial pre-forms (Fig. 4: 1-4).

Thus, summing up Kolosov’s Crimean Micoquian data
about “specific bifacial knife types”, it is reasonable to make
the following tripartite conclusion now. First, some of the
types are not morphologically and technologically knives
at all (Ak-Kaya, Crescent and Triangular ones) lacking any
specific back and/or resharpening spall negatives. These are
crescent / trapezoidal and triangular bifacial side-scrapers
and points representing either advanced (crescent / trape-
zoidal) or even exhausted (triangular) tool reduction stag-
es when all flint plaquettes’ edges were already retouched
and the resulting tools are well shaped and even reshaped.
Second, so-called Semi-Discoidal pieces and Knives with a
Handle types are really initially treated bifacial tools, being,
typologically speaking, either only initial pre-forms or only
partially retouched side-scrapers. Third, coming back to the
Bockstein and Klausennische bifacial knife types, their in-
termediate position is obvious between the above-discussed
initial / partially treated bifaces and bifaces with advanced
/ exhausted characteristics. These so-called typical Cen-
tral European “Keilmesser” types of basic triangular (Bock-
stein) and crescent / trapezoidal (Klausennische) shapes
among the Crimean Micoquian bifacial tools could be even
often regarded as large-sized bifacial semi-products (sic/)
at Zaskalnaya and Ak-Kaya sites, due to the still preserved
natural platform covered by primary cortex on one later-
al edge of a plaquette support. If extensive secondary treat-
ment occurs on the “backed knives” their natural platforms
disappear, the “Bockstein and Klausennische” are trans-
formed into triangular and crescent / trapezoidal bifacial
side-scrapers and points. At the same time, “Bockstein and
Klausennische” backed bifaces but of a small-size (less than
5 cm long) are represented by a few examples at Kiik-Koba
industry type assemblages, like Buran-Kaya III, layer B and
Kiik-Koba, layer IV (Demidenko 2004a; 2004b; 2013c), where
they show clear exhausted secondary treatment character-
istics but still with a natural platform. The platform pres-
ence at these small-sized “bifacial knives” is explained by
particular physical properties of the flint raw material and
treatment circumstances, that obscuring removal of the
natural platform around the tool edges. It must be again
and again underlined that the platform presence at Crime-
an Micoquian “bifacial knives” is technologically connected
to a whole process of bifacial “plano-convex” and some-
times “plano-convex-alternate” secondary treatment pro-
cesses when a platform was needed for the transformation
of a bifacial pre-form into a bifacial tool. The platform need
also explains involvement of thick flakes into the Micoqui-
an bifacial tool production. The technological “platform
necessity” for the Middle Palaeolithic Micoquian bifacial
“plano-convex” tool production is, however, not present in
West European Mousterian of Acheulean Tradition bifacial
“bi-convex” (sic!) manufacture, this is why backed bifaces
occurs there rarely. Accordingly, the already noted inter-
correlation pattern for the Crimean Micoquian appears:

1) the occurrence of many large-sized bifacial backed
knives and a few bifacial points and convergent side-scrap-
ers at sites near high quality flint outcrops with no high
indices of both flint and ungulate carcasses exploitation
(Ak-Kaya / Zaskalnaya, Sary-Kaya sites and Kabazi II site,
Units III, V - VI), and
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2) presence of a few, if any, of small-sized bifacial backed
knives and many small-sized bifacial points and side-scrap-
ers with any backs at sites located far away from high qual-
ity flint outcrops having high indications of both flint and
ungulate carcasses exploitation (Buran-Kaya III, Kiik-Koba).

Being aware of the Crimean Micoquian bifacial backed
knife problems already in the beginning of our 1990s stud-
ies, it was proposed to view such bifacial backed tools as
various bifacial side-scrapers and points, similar to the
well-known Central European “Keilmesser” types (Chabai,
Demidenko 1998: 46). In the light of new investigations and
analyses summarized in the present paper, it is clear that
the 1998 approach was correct and it is useful to continue
its application for both typological classification of various
bifacial side-scrapers and points similar to some particular
“Keilmesser” types and chaine opératoire / tool reduction se-
quence secondary treatment process understanding.

3.1. Crimean Micoquian Tradition: basic industrial
characteristics

In spite of the evident typological variability of Crime-
an Micoquian Tradition assemblages, it is still possible
to link them through three very characteristic features
(Demidenko 2003; 2015).

First, the flint treatment 'foundation’ of the Crimean Mi-
coquian was the systematic and intensive production and
re-utilization of bifacial tools using a characteristic Mico-
quian “plano-convex” technique. It is worth noting here
that the term “bifacial tool plano-convex technique” and its
technological features were introduced into Palaeolith-
ic Archaeology by Russian archaeologist Gleb A. Bonch-
Osmolowski in his famous Kiik-Koba grotto book, by his
analyses of the grotto’s Micoquian upper layer flint artifacts
(Bonch-Osmolowski 1940; see also in Demidenko 2013a).
This technique was sometimes modified, leading to creation
of “plano-convex-alternate” (Demidenko 2004a: Fig. 9-11,
6 at Buran-Kaya III, layer B; Demidenko 2013c: Fig. IV-11, 6;
[V-13, 4) or even almost “bi-convex” pieces (e.g., a semi-leaf
/ triangular point with a concave base from level Gc1-Gc2
in the 1990s excavations at Siuren I rock-shelter due to the
tool’s multiple and intensive re-treatment and transforma-
tion. See Demidenko 2000: Fig. 8, 2; Demidenko 2001-2002:
Fig. 10, 2; Demidenko, Chabai 2012: Fig. 6, 10).

Second, as for the primary reduction processes, Crimean
Micoquian is characterized by a clear dominance of bifacial
tool treatment and re-treatment debitage products over
proper core reduction debitage for almost any given assem-
blage. Accordingly, most of the debitage blanks for unifacial
tool production were products of bifacial tool reduction,
multiple re-shaping and rejuvenation. Sets of unifacial tools
are, first of all, characterized by a large number of various
convergently shaped forms, often with many points pre-
sent. Third, Crimean Micoquian Neanderthals have been al-
most exclusively using high quality flints for their various
lithic treatment and re-treatment processes, even for sites
really distant from such flint outcrops (c. 20 km or more in
a straight direction), like at Kiik-Koba and Karabi Tamchin L.

These three fundamental features makethe Crimean Mico-
quian quite distinct from other Central and East European
Micoquian industries, leading to the designation Crime-
an Micoquian Tradition (Chabai et al. 2000; Chabai 2004;
Demidenko 2003; 2004b; 2015). Other typological features
Palaeolithicand differences in various tool class and type
frequencies of the Middle Palaeolithic Micoquian tradition
reflect variability in site function and some specific bifacial
and unifacial multiple tool reduction models and rejuvena-
tion processes.

3.2. Crimean Micoquian Chronology

The Crimean Micoquian Tradition chronology extends for
most of the Upper Pleistocene from the beginning of the
Last Interglacial (ca. 120 000 BP) to the Interpleniglacial pe-
riod of the Last Glacial (up to Arcy interstadial, ca. 28 000 BP
uncalibrated - Chabai et al. 2000; Chabai 2003; 2004; 2008;
2011 or to Huneborg interstadial, 36 - 35 000 BP uncalibrat-
ed - Demidenko 2012; 2014a; 2014b; 2014c) when Micoqui-
an Neanderthals were occupying Crimea. Keeping in mind
such an extended chronology, the Crimean Micoquian is
again set apart by another characteristic: persisting for no
less 80 000 years, the tradition preserved its basic industri-
al features with no obvious technological changes. This un-
changing and long-lasting existence has several important
implications.

Flint treatment habits and components were conservative
in form but, at the same time, well adapted to the chang-
ing palaeoenvironments of the Crimean Upper Pleistocene.
If they had not been so adapted, they would either have
changed over time or the Crimea would have been depopu-
lated by Micoquian Neanderthals during certain periods. In-
deed, pollen data for the Crimean sites (Gerasimenko 1999;
2004; 2005), indicates that Micoquian Neanderthals lived in
quite variable and changing landscapes, with the palaeoen-
vironmental evidence structured into two basic groupings
over the 80 ky interval. The Last Interglacial and different
interstadials are mainly characterized by varying southern-
boreal forest / forest-steppe, whereas stadial intervals are
represented by boreal / southern-boreal forest-steppe - bo-
real forest-steppe - boreal xeric forest-steppe - boreal xeric
grassland. The range of main hunted ungulates remained
constant during the Upper Pleistocene, focusing primar-
ily on Equus hidruntinus, Saiga tatarica, Bovinae, Cervus
elaphus and Mammuthus (see Chabai, Uthmeier 2006). The
only exception for the fauna structure was during the Last
Interglacial (light pine forests with an admixture of broad-
leaved trees for MIS 5d) when saiga and mammoth are not
recorded.

The conservative nature of the Crimean Micoquian Tra-
dition is well evidenced by the fact that no techno-ty-
pological changes occurred even when it coexisted with
another Middle Palaeolithic, Levallois-Mousterian industry,
and with two Early Upper Palaeolithic (“Eastern Szeletian”
and Proto-Aurignacian) industries in the Crimea during
the Interpleniglacial period of the Last Glacial (Chabai et
al. 2000; Chabai 2003; 2004; 2011; Demidenko 2000; 2004b;
2008; 2014c¢). As a result, we have no evidence of Micoquian
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Neanderthals borrowing any aspects of these three indus-
tries. Thus, it is possible to postulate universal character-
istics of the Crimean Micoquian Tradition that reflect the
ability of its makers to survive and adapt for at least 80 000
years in the Crimea. The earliest known in situ Micoquian
complexes are from the Last Interglacial levels of Unit VI
at Kabazi II site (see Chabai, Richter, Uthmeier, eds., 2005),
and Crimea’s then island geography should be kept in mind.
If we do not support Neanderthal boat use during the Last
Interglacial, we have to conclude that the first appearance
of Micoquian Neanderthals in the Crimea occurred before
it was an island, during OIS 6, when the Black Sea was much
lower and the Crimea was an integrated part of the East Eu-
ropean southern territories. This implies an even longer
duration for the Crimean Micoquian, assuming a probable
initial settlement during at least OIS 6.

3.3. Crimean Micoquian Tradition site function types

Our team’s analysis of Crimean Micoquian sites took sever-
al factors into account, including: topography and location
within the surrounding environment, i.e., open-air, rock-
shelter and grotto / cave sites; distance from high quality
flint outcrops; identification of sediment accumulation rate
& geological characteristics; site taphonomy; archaeological
materials; find density and cultural level thickness; struc-
ture of archaeological levels, e.g., hearth, organic remains
and presence/absence of construction elements; palaeonto-
logical and archaeozoological data on Neanderthal prima-
ry and/or secondary butchering processes of ungulate body
carcasses; seasonality data. Lithic use models were defined
through primary core reduction data and initial tool produc-
tion processes on- and off-site; artefact class and group oc-
currence within a given assemblage (pre-cores, cores, tools,
debitage, chips, as well as the occurrence of specific items,
e.g., primary elements, lateral overshot & crested pieces and
bifacial & unifacial tool shaping and especially rejuvenation
artifacts) and their mutual correlation, with an emphasis on
different combinations for debitage - core-like pieces, tool
- core-like pieces, and specific tool shaping and/or rejuve-
nation items - tools. Such flint model treatment data allow
consideration of raw materials and artifacts brought to the
site, the use of imported and local pieces on-site, and piec-
es exported from the site. In combination with other data,
particularly archaeozoological evidence, it is then possi-
ble to identify “ephemeral killing / primary butchering
stations”, “ephemeral and short-term primary and/or sec-
ondary butchering camps” and possibly “base camps”. As
a result of such studies, a complex and mosaic-like Crime-
an Micoquian Neanderthals’ site radiating system appears,
explaining the broad typological variability of the flint as-
semblages (see Chabai et al 1995; 2000; Chabai, Marks 1998,;
Marks, Chabai 2001; Chabai 2004; Chabai, Uthmeier 2006).

4. Concluding considerations

The above-represented data and ideas on different Palae-
olithic industries with bifacial tool production traditions
with an emphasis on the Crimean Micoquian lead us to the
following considerations.

The thorough morphological and technological analyses
of bifacial tools and various debitage associated with them
allow us to recognize not only a basic reduction method for
production and rejuvenation of bifacial tools at any given
Palaeolithic assemblages and its industry, but also some
special treatment and re-treatment methods caused either
by blank type peculiarities or by some tools’ reshaping / re-
juvenation traits. Accordingly, it is possible to trace some
bifacial tool variability at each assemblage / industry and
then to understand and explain the recognized variability.

The particular example of the Crimean Middle Palaeolithic
industries with bifacial tools demonstrates well causes and
processes of a traditional “cultural paradigm” replacement
by a synthesis approach, based on a combination of various
interdisciplinary studies and archaeological methods on
sites and the classification and interpretation of their finds.
This change in approach explains why the variability of in-
dustries’ is understood now in the frames of just one Crime-
an Micoquian Tradition reflecting “uniformity in diversity”
principles. According to the data analyzed, it clearly appears
that Crimean Micoquian industrial variability should be not
explained by strictly delimited areas of several culturally
distinct Neanderthal tribes but, instead, by a dynamic and
many-sided Neanderthal groups, differentiated by lithic re-
duction models and primary, as well as secondary faunal
exploitation at functionally variable sites. Aside of the three
basic industrial features of the Crimean Micoquian Tradi-
tion that make it distinct from other Central and East Euro-
pean Micoquian industries, there have been recognized two
more interesting trends that explain its “industrial variabil-
ity fluctuations”.

First, it has been traced that “the greater the proportion of
convergent side-scrapers and points, the greater is the intensity
of tool reshaping and rejuvenation in a tool-kit” indicat-
ing Neanderthal economic activity at different sites. Such
an “indicative tool key” certainly helps to understand dif-
ferent proportional representation of the same tool class-
es and types in various Crimean Micoquian industry types
and their assemblages. Also, the Central European Middle
Palaeolithic Micoquian bifacial backed knife (“Keilmesser”)
types appear to be not real, intentionally manufactured tool
types in the Crimean Micoquian. They probably demon-
strate various reduction stages of bifacial side-scraper and
point manufacture, where natural platforms (backed areas)
of plaquette and thick flake blanks did serve as a necessary
technological element in fabrication and reduction of bifa-
cial side-scrapers and points. As a result of different man-
ufacture / reduction stage situations for various bifacial
tools at Crimean Micoquian sites, more large-sized “backed
bifacial knives” are known for short-term home camps in
rock-shelters and primary killing/butchery sites near high
quality flint outcrops (Ak-Kaya-etalon-like and Ak-Kaya-
genuine industry types), whereas only a few, if any, small-
sized “backed bifacial knives” are present at primary and
secondary butchery short-term camps situated far away
from high quality flint outcrops, with evident indications
on high intensity and extended flint exploitation (Kiik-Ko-
ba industry type) and various short-term sites with not just
primary killing/butchering activity (Ak-Kaya - Starosele
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and Starosele industry types). Accordingly, the former site
assemblages have a lesser number of not backed bifacial
convergent side-scrapers and points, while the latter site
assemblages are characterized by much more numbers of
the not backed bifacial convergent side-scrapers and points,
achieving its numerical climax namely at Kiik-Koba indus-
try type assemblages known about the most intensive lithic
reduction characteristics.

5. Final suggestion

Keeping in mind that Central European Middle Palaeo-
lithic Micoquian is usually now called “Keilmessergruppe”
(since Veil et al. 1994; see for an overview Conard, Fischer
2000; Joris 2006), due to a common occurrence of different
“Keilmesser” / “bifacial backed knife” types in the techno-
complex’s assemblages, it is worth to make a special inves-
tigation on their reduction stage position within the whole
set of bifacial tools for Micoquian / “Keilmessergruppe” as-
semblages, aside of the ones with Prondnik / Pradnik bi-
facial knives. If “bifacial backed knives” play in many
non-Prondnik / Pradnik Central and East European Mico-
quian / “Keilmessergruppe” assemblages mainly the same
initial / partial reduction role for production of various
bifacial tools as in the Crimean Micoquian, then the term
“Keilmessergruppe” is in danger, and the term “Middle Palae-
olithic Micoquian” for the related Central and Eastern Eu-
ropean assemblages is still valid but with a need of more
specifications. This is, however, subject for a next sepa-
rate paper that is beyond the scope of the present paper.
As usual, when more work is done, more work is needed to
be done and, paraphrasing one of the famous expressions
of Claude Lévi-Straus, it is possible to say that the present
paper does not only provides some answers, but also gives
some new questions for future studies.
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