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PREDGOVOR UREDNIKA

Divje babe v dolini ldrijee so paleolitsko jamsko

nafdisce kot vsa druga. Na nfil ni nic izjemnega, razen
morda izredno debele sedimentacije. In vendar je
naydisce takorekod éez noc zahlestelo, in fo zarvadi ene
same najdbe - najstarejse piscali, ki je povrhu vsega
lahko celo sporna. Tisto, kar naredi najdiscée pomembno,
nt enkrama najdba, remved natanéne in poglobljene
vsestranske raziskave najdisca kot celote. Samo po sebi
je lalko vsako paleolitsko najdisce zelo povprecno ali
velo podpovprecno, ¢e se ga lotimo bolj povrinoe in
posploseno ter se ne poglobimo v njegove posebnosti.
Za povesnega opazovalca strokovnjaka so tudi Divie
babe [ samo kup kamenja in peska, v katerem so
pomesane kosti jamskega medveda, nekaj paleolitskih

Raziskovalci Divjih bab 1. Od desne proti
levi: dr. Mitja Brodar, Ivan Turk in Janez
Dirjec.

Research team of Divje babe [ site. From
right to left: Dr. Mitja Brodar, Ivan Turk in
Janez Dirjec.

orodij, sem ter tja pa se dobi fe kaksen ostanek
paleolitskega ognjisca. Ce e tako naprezamo oci, v
presekih usedlin ne vidimo prav nic vec kot v vseh
najdiscéih iz tega casa. Tudi najdbe ne prinasajo nic
histveno novega, Vse je bifo Ze videno, Kaj nam potem
sploh se ostane? Da se poglobimo do samega bistva
stvari, skozi labirvint svojih zablod in zablod drugih, da
potrpezljive izluséimo iz kaosa tistih nekaj tezko opaznih
podatkov, ki dajo upati, da smo na poti do odkritja, kako
stvari delujejo, kaj so vzroki in kaj posledice, kako so
stvari med sebof povezane. Na sreco smo Ze pred
znamenito najdbo stopili na to pot, kar povecuje ugled
najdiscéa kot celote. Tako bo rudi ta najdba lahko
pridobila na ceni, ne pa izgubila. Seveda bo tudi sama
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najdba lahko prispevala k ugledu najdisca. Na ugled
slavenske stroke pa bo holj vplivalo to, kako sta najdba
in najdisce dokumentirana.

Pri apredelitvi znamenite najdbe je bilo ob
adkritju polavica mozZnosti, da jo pravilne opredelimo
kot izdelek cloveske voke, ki bi il v tem primeru zelo
verjemo piscal. Tega dejstva sem se zavedal in bil sam
precej dolgo zadvizan. Najditelf se v takih primeril lahko
odloci cez nod, intuitiviio in neargumentivano. Sam tega
nisem zmogel. Zdelo se mi je neposteno do drugih, ker
bi jil z napacno odlocitvijo lahko zavedel, Zato sem zacel
neobicajno najdho postopno analizirati. To je bilo
tipanje v nezinano. Veliko sem si pomagal = razlicnini
poizkusi, ki so opisani v tem zhorniku. Najbolf me je
mucilo vprasanje, kako so nastale ali bile narejene
neobicajno razporejene nenaravine luknjice v kosti. K
resitvi arheoloskega dela uganke je odlocitno prispevalo
sodelovanje z eksperimentalnim arheologom in znancem
Giulianom Bastianijem iz Italije. Na podlagi doleoletnih
izkusenj je Ginltano prisel do pravilnejse in hitrejse
resitve problema kot jaz, ki takith izkusenj nimam. Zato
sem mu globoko hvaleZen,

Enkratna najdba, ki je ponesta ime najeiséa in
nave drzavice Slovenije v svet ter sprozila plaz razpray
in ugibanj na akademski in popularni ravai, je stvar
nakljucia. srece ali kakorkoli Ze to imenujem. Ce pa
zadevo dobro premistim in se ozrem na sam zacetek,
wgotovim, da vse skupaj morda le ni ¢isto tako.

Pri paleolitskih raziskavah sva s prijateliem in
najozjim sodelaveem Janezom Divjecem redno sode-
lovala ze kot studenta arheologije. Tedaj sva pomagala
profesorju Francu Osoletw. V ekipi, ki smo jo za salo
imenovali Sonda 1, sta bila ndi Studenta geologije in
paleantologije Vasja Mikuz in Jernef Paviic, Danes sta
oba profesorja paleantologije. Poleg tega, da smo v casu
Studija sodelovali pri vseh izkopavanjih, smo v praksi
izvedli tudi vsa tedanja sondivanga fiskanja novil nagdis¢
s pomoacjo poskusnih vkopov) pod profesorjevim
strokoviim vodstvom. Sam sem v ta namen pregledal
celoten seznam kraskih jam v Sloveniji in izbral ve¢
vodoravaih jam, ki bi se jih splacalo poizkusno
arheolosko raziskati. Posebej zanimivi sta se mi zdeli
dve jami: MatjaZeve kamre pri Roviah in Divie babe pri
Cerknem. Se danes hranim spisek, na katerem sta obe
Jami posehej oznaceni. Zaradi lazjega dostopa smo se
potem odlocili, da poskusimo sreco v Matjazevih
kamrah. In ni bilo zaman. Od 1w naprej je moja
arheoloska karviera za nekaj casa zamrla. Ponovno je
ozivela na Institutic za avheologijo s tem, da sem dr. Mitji
Brodariu pomagal pri njegovih izkopavanjih in
sondiranjih. K sodelovanju sem pritegnil tudi prijatelja
Janeza Divieca, ki je imel kot arheolog Se manj srece z
arheoloskimi shizbami kot jaz. Skupaj sva kopala vsaj v
petdesetih jamal v Sloveniji. Samo redke med njimi so
se wvrstile med paleolitska napdisca. Tako so po nakljucyu
prisle na vrsto tudi pozabljene Divie babe I Na jamo,
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predvsem pa na najdbe jamskega medveda. je prof.
Osoleta in dr. Brodarja opozoril leta 1978 gospod JoZe
Skabar, za kar sem mu osebno neizmerno hvalezen.
Spominjam xe sondiranja, ki mi ga je se istega leta
zaupal dr: Brodar: 1= Liubliane v Sebrelje sem se pripelial
= mapedom, ker ne vazim avia. Pred tem sem na
izkopavanja sirom po Sloveniji hodil s kolesom. Cesta
od Stopnika do Sebrelj je bila tako slaba in strma, da
sem se komaj priviekel tja gor: Se slabsa je bila steza do

Jame, ki je bila mestoma tudi zelo nevarna. Takoj mi je

postalo jasno, zakaj me je doletela cast, da lahko
sondiram to medvedjo luknjo. Po uspesno opravijeni
nalogi mi je bilo dve leti kasneje zavpano Se izkopavanje,
ki ga je prvih sedem let formalno vodil dv. Brodar. Prve
leto izkopavanj je hilo zame najtezje. Ravio ko naj hi
zaceli, mi je zholela mama, Zena pa je imela roditi,
Vseeno sem se odlocil in Sel na Zeljo drugih izkopavat,
V casu moje odsomosti fe Ana v nevarnihh razmerah
rodila drugega sina Janeza, Imela sta sreco, da se je
porod iztekel brez posledic. Ce bi komu posvecal to
kanjigo, bi jo nedvomno njima, Danes mi Janez in staregsi
sin Matija  pomagata pri delu v Diviih babah I.
Mimogrede samo tole. Divie babe | so najdisée, ki je
zaznamovano = Ivani in Janezi. Nad jamo je cerkev sy,
Ivana, lastnik zemljisca, na katerem je jama, je van
Sturm, arheoloska ckipa je veé let bivala v Sebreljah pri
Tvanu Tusku.

Pri izkopavanjih v jami nas je ves cas spremijala
sreca, ceprav smo delali v objekiivno nevarnih razmerah.
1o se je pokazalo, ko se je na obisku vprico nas smritno
ponesrecil nas znanec gospod Ivan Stucin, solski
ravnatel v pokoju iz Cerknega. Sele tedaj sem se zavedel,
kaj vse bi se nam lahko zgodilo na nevarni stezi, ki pelje
k jami.

Ko sem po Brodarjevi upokajitvi leta 1988 nudi

Jormalno prevzel projekt, sem bil pred dilemo, ali

nadaljevati izkopavanja na tradicionalni nacin ali ne.
Odlocil sem se za nov, natancnejsi nacin dela. Vendar
sem moral jamo oz. delovisée prej primerio opreniti.
Oprema je bita nestandardna in zato zelo draga, denaria
pa je bilo vsako leto komaj za placilo delovne sile. S
prijateljem Janezom, ki je medtem postal moj sodelavee,
sva se sama lotila nacria. Ob podpori znancev in
darovalcev in s prastovolinim delom nam je v dveh letih
wspelo napeljati 800 m elekricnega voda, zgraditi 400
m dolgo Zicnico z visinsko razliko 230 m in v jami
postaviti Zelezne odre za odvoz odkopanega materiala,
To je bilo vse prej kot arlieolosko delo. Pri postavijanju
Zicnice sem tdi sam gledal smrii v odi, ko se je name
podria  velika spodzagana bukev in me z deblom
opluzila, da sem odletel vec metrov dalec kot Zoga.
Sledilo je sext let dela na nadin, ki ga doma nismo imeli
nikali prifike preiziusiti. Vse nakopane usedfline smo po
zicnici spravili v dolino, jil = vodo sprali na sitih in
temelfito pregledali. Nekoc smo se zopet za las izognili
nesreci s smrtnim izidom, Diviecev starej$i sin Janez je



s samokolnico vred zletel po strmem pobodju pod jamo
in se ustavil tik nad prepadom.  Arheoloske delo so
spremljale stalne teZave zaradi okvar, ki so nastajale na
slabi tehnicni opremi. Vecéino popravil smo morali
opraviti sami, kot smo vedeli in znali. Pri enem takih
popravil sta Janez Dirjec starefsi in miajsi neprica-
kovano izgubila tla pod nogami. Oce se je ujel za
Jeklenico, sin pa za oceta in oba skupaj sta obvisela nad
strmim, golim pobociem, ki se konca s prepadom. Med
obratovanjem Zicnice nam je od vsega zaceika najboli
nagajal vitel, Zato smo bili nazadnye prisiljeni, da smo
sami na podlagi negativaih izkusnej, ki smo jih imeli s
starim vitlom, nacrtovali in izdelali novega. 7 njegovo
pomocjo smo se dokopali tudi do znamenite najdbe
piscali. Ce bi odnehali. ko je stari vitel dokoncno
odpovedal, novega pa ni bilo nikjer dobiti, kdo ve, kaj
hi hilo potem s piscaljo.

Natancno delo, ki je bilo sprva sprico redkih
najedh paleolitskih orodiy videti nesmiselno, se je ob tako
pomembni najdbi, kot je piséal, hogato obrestovalo. Vsi
natancéno zbhrani podatki za plasti nad njo so nam prisii
tedaj $e kako prav. Novico o najdbi so spravili v svet
novinarfi, ki fim ni bilo dosti mar vseh dvomov, ki so se
meni podili po glavi od dne. ko jo je Janez Dirjec izluséil
iz desettisocletne brece, ne da bi jo pri tem poskodoval.
Zapet enkrat neverjema sreca! Medtem ko so drugi Sirili
navice, sem sam stal pred zelo wezko nalogo, kako
odgovoriti na vprasanje, ali je najdent predmet izdelek
cloveskih rok in kaj predstavija. Enkratno najdbo sem
meral tudi prikazaii v sklopu najdiscéa, . . vseh podatkov,
ki dokazujejo njeno pristnost in veliko starost. Kot na
telmicnem tudi na strokovnem podrocju nisem imel nikoli
mozZnosti zapostiti vselt strokovajakov, ki so potrebni
pri zapletenih paleolitskih raziskavah, Zato sem moral
vecine dela, za katerega nisem bil strokovno usposoblien,
opraviti sam v zelo kratkem casu. Kako mi je to uspelo,
zgolj na podlagi dolgolemil delovaih izkusenj, bodo
presodili drugi. Tudi ée bo koncni izid slab, se tolazim z
mislijo, da sem vedno puscal vse moznosti odprie
domacim strokovnjakom in nisem vseh kljucnih zadev
predal tujeem za ceno lastne varnosti in udobja. Tako
mi je uspelo ohraniti najdbe in najdisce do danes kot
bolf ali manj izkljucno stovenski morebiini prispevek k
poznavanju dulovnega razvoja cloveske vrste.

PREGOVOR UREDNIKA

Pri preucevanju najdbe sem sel skozi vse stopnje
spoznanja; od zacetnega dvoma do koncnega ute-
meljenega prepricanja, da je kost lahko poleg drugih
poznanih dejavnikov naluknjal predvsem clovek. Zal,
tega ne morem podpreti z materialnimi dokazi. To je
razvidno iz mojega pisanja, med ostalim tudi v tem
zhornitku.  Najdha lahko, tako kot se razlaga, pomeni
pomembno prelomnico v razmisljanju o tistih spo-
sobnostih nasih prednikov, ki so obée cloveske in jih zelo
tezko najdemo v arheoloskih zapisih. Odpira povsem nov
pogled na zgodovine clovesiva in postavija nase dulovie
korenine za novilt 100,000 let v preteklost. V senci te
najdbe je ostalo drugo pomembno odkritje iz istega
nafjdisca - fosilne dlake jamskega medveda, To odkrite,
ki ni stvar srece, ampak resnicno odkritje, odpira
moZnosti rutinskega odkrivanja fosilnih thiv davne
izumrlih Zivali in tudi ludi. To bo prineslo nove, sveze
podatke o preteklem Zivijenju.

Pot do piscali je bila tezavna in zapletena. Na
njej nam je pomagalo mnogo preprostil ljudi, veliko
znancev in prijateljev ter redki ljudje na polozajih s
postwhom do neprofitnega raziskovalnega dela. Naj na
tem mestu omenim samo dva, gospoda Cirila Ursica iz
Tolmina in gospoda Borisa BoZica iz Idrije. Oba sta mi
materialno veliko pomagala v letu odlocilnega preobrata
v raziskavah Diviih bab 1. Vsem, ki so mi kakorkoli
pomagali, sem neizmerno hvalezen, Iskreno upam, da

Je nasa najdba resnicno to, kar arheologi mislimo, da
Je. Upam, da bo ostala zapisana v zgodovini arhicoloskih

odkritij in z njo vsi Stevilni dobrotniki, ki so nam
nesebicno pomagali pri njenem odkrivanju,

S hvaleznostjo se spominjam tudi nekaterih
stalnih abiskovalcev nasil izkopavanj, s katevimi smo
se z leti spoprijateljili. Nase delo so 5 svojimi obiski
osmislali gospa lvana Leskovee, gospod Samo Bevk,
gospod Otmar Cruilogar, gospod Silvano Malagnini in
drugi. Najbolj zvest in kriticen spremljevalec pa je bil
dr. Mitja Brodar, kateremu dolgujem zahvalo za svojo
paleolitsko kariero, Njegova je tudi posredna zasluga,
da je do Divith bab Iin vseh odkritif sploh prislo. Iskrena
hvala,
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ZAHVALA

Urednik in avtor se zalhvaljuje dr. Mitjii Brodarju,
ki je dovolil objave najdb svojilt izkopavanyi, Janezu
Dirjecu mlajsemu in Dusanu Gabrijeléicu za racunal-
niske grafike, dr. Viadimivju Mlinavicu in dr. Srecku
Stepeu z Gastroenteroloske klinike za endoskopijo
domnevne flavie, Dragici Knific Lunder za rishe, Car-
men Narobe, Francetu Steletw in Marku Zaplatilu za
Sotografije, prevajalen Martinu Cregeenu in prevajalski
agenciji Amidas za prevode, lektorju za slovenscino
Jozetu Faganelu, Bredi Pavéid Justin za tipkarske
usluge, Mateji Belak za nasvete in pomad s podrodia
racunalnistva in vsem neimenovanim, ki so kakorkoli
prispevali k nastanku teksta. Posebno zahvalo sem
dolzan Erlu Nelsonu za brezplacne radiokarbonske
datacije in Teh-Lung Kuju za prav tako brezplacne
datacije na podlagi uranovega niza.

Izkopavanja sta financirala Ministrstvo za
znanost in tehnologijo in bivia Obéinska raziskovalna
skupnost Idvija. V letih 1988 - 1995 5o veliko sredstev
prispevali naslednii sponzorji: Astra veletrgovina, Luma
d. 0. 0., Olma, Slovenica, Iskra commerce, Podravka d.
0. 0., EF COM d. 0. 0., Petrol, Jugotekstil, Liubljanska
banka, Kolinska d. d., IMP érpalke, Zito, Teol, Ledis d.
0. a, Liubljanske mlekarne d.o.o., Slovenijavino,
Mercator - Sadje zelenjava, Park-hisa d. d. Ljubljuna,
Slovenijales, Ministrstvo za obramboe RS, P G.
orodjarstvo in plastika Skofja Loka, Kmetijski kombinat
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Slovenske Gorice Puj, Fructal Ajdovicina, Avtoprevez
Tolmin d. d., Elektroprimorska Tolmin, Elektroprimorska
- Nadzornistvo Cerkno, Kmetijska zadruga drija,
Rotomatika Spodnja ldrija, Zidgrad ldvija, Rudnik Idyija
in Muzej ldrija. Vsem se iskreno zalvaljujem.

Posebej se zahvaljujem za pozrivovalno delo
vsem ndelezencem izkopavanj, ki so nasteti v krono-
loskem zaporedin po etapah izkopavanj: Draske
Josipovic, Marjan Blazon, Janez Jocif, Marjan Medlobi,
Saso Orvazem, Darko Zajdela, Damjan Knific, Jerne
Zavretanik, Aveust Martiniek, Marko Frelih, Tomaz
Dernovsek, Vasja Mikuz, Jerne Pavsic, Gregor Likar;
Martin Majcen, Marina Jez, Helena Verbic, lvan Belad,
Roman Jerina, Nada Baznik, Majda Kuific, Nasko
Kriznar, Uros Bavee, Frane Mestek, JoZe Kregar, Dirjec
BoZena, Breda Butinar, Peter Butinar, Primoz Butinar;
Anton Devlink, Joze Jeram, Valter Miekuz, Martin Sedej,
Anton Razpet, Janez Dirjec ml., Anton Veluscek, Mila
Jeloviek, Srecko Firse, Borut Blaiic, Joze Podgornik,
Primoz Paviin, Jerneja Zontar, Dejan Drole, Matija
Dirjec, Janez Turk, Matija Turk, Milos Bavee, Ales
Ogorelec, lrena Debeljak, Iztok Sajko, Andrej Rupar,
Nusa Turk, Bostjan Pirih, Zdravko Sturm, Bostjan Obid,
Robi Ohid, Matej Turnsek, Anze Rak, Gasper Rak, Jernej
Rak, Filip Stemberger, Dusan Sturm, lrena Leban, Janko
Stirm, Matija Likar in Boris Kavur:



1. Uvob

1. INTRODUCTION

Ivan Turk

Divje babe | (katastrska Stev. DZRIS B12,
koordinate 1:5.000, x = 5416570,y = 5108190)s0 45 m
dolga in do 15 m Siroka vodoravna jama 230 m nad
strugo reke Idrijee na Reki pri Cerknem (Turk in dr.
1989b). Jama se je izoblikovala v dolomit pod robom
Sebreljske planote. Skupaj z obseznejSo Sentvisko
planoto, Policami in Ravnami predstavlja ostanke nekot
vedjega platoja, ki so ga razkosali tektonski procesi in

Divje babe | (cave-register no. 812, coordinates,
1:5.000, x = 5416570,y = 5108190) is a 45 m long, up
to 15 m wide horizontal cave, 230 m above the course
of the River Idrijca, at Reka near Cerkno (Turk ef al.
1989). The cave was formed in dolomite, under the edge
of Sebreljska planota (low mountain plateau). Together
with the more extensive plateaus of Sentviska gora,
Police and Ravne, it represents the remains of a larger
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SE 11 Geografska in topografska lega najdiséa Divje babe 1.
Legenda: | - re¢ne terase, 2 - zemeljski plaz, 3 - meliséi. Risba:
Dragica Knific Lunder.

babe | site, Legend: 1 - Fluvial terraces,

Fig. 1.1 Geographical and topographical puhiliunnl'l.hu Divje
- Colluvium, 3 -
Talus. Drawing: Dragica Knific Lunder.
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S 120 Dolina reke Idrijee pri zaselku Reka. Najdisée Divie
babe | je oznaceno s krogom. Foto: Carmen Narobe,

Fig. 1.2: Valley of the River ldrijea by the village of Reka,
The Divje babe | site is marked by circle. Photo: Carmen
Narobe.

Idrijca s pritoki. Najdisce lezi na nadmorski viging 450
m v raziirjenem delu sicer ozke reéne doline, kjer so
vidni ostanki starih reénih teras, zemeljskih plazov in
melis¢ (sl /.4 in 1.5)| Na pobocju pod danasnjim
Jamskim vhodom so se ohranile debele poboéne usedline
pleistocenske starosti. Te so pred vhodom raziskane do
globine 12 m, ne da bi bila pri tem odkrita kamninska
podlaga. Domnevna debelina  talusnih usedlin na
pobodju pred jamo je okoli 30 m.

Sistematska izkopavanja, ki potekajo od leta 1980
dalje, so uvrstila najdisce po Stevilu najdb na drugo mesto
med srednjepaleolitskimi najdiséi v Sloveniji, takoj za
Betalovim spodmolom pri Postojni (S. Brodar 1957;
Osole 1990; 1991). Po stevilu paleolitskih horizontov
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plateau, which was dissected by tectonic processes and
the valleys of the Idrijea and its tributarics. The site lies
at an altitude of 450 m in the spreading part of an other-
wise narrow river valley, where the remains of old flu-
vial terraces, colluvial deposits and talus are visible
(Figs. 1.4 and 1.5). On the slope below today’s cave
entrance, some thick talus of Pleistocene age have been
preserved. These have been explored in front of the en-
trance to a depth of 12 m, without reaching bedrock.
The suspected thickness of the talus on the slope in front
of the cave is around 30 m.

Systematic excavations which have been taking
place since 1980 have classified the site according to
the number of archacological finds, in second place
among Middle Palacolithie sites in Slovenia, immedi-
ately after Betalov spodmol by Postojna (Brodar 1957
Osole 1990; 1991). According to the number of
palacolithic levels, it is even in first place. The site will
remain notable mainly for the discovery of fossil hairs
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je celo na prvem mestu. Najdidce bo ostalo poznano
predvsem po odkritju fosilnih dlak jamskega medveda
in po najdbi najstarcjse domnevne koséene piscali na
svetu (Turk in dr. 1995a; 1995b). Piscal pomeni tako
pomembno najdbo, da zasluzi podrobnejso obdelavo od
zatasnega porocila (Turk in dr. 1995b). Zato bomo v
tem zborniku predhodno obdelali kronostratigrafijo,
pomembnejse ostanke mlajie pleistocenske favne in flore
ter bolj izErpno vse paleolitske najdbe do vkljuéno plasti
8, v kateri je bila najdena piséalka. Pri tem je potrebno
poudariti, da so bile usedline v vhodnem predelu jame
{ok. 130 m' s celotno plasyo 8) v letih 1980 - 1984,
(izkopavanja Mitje Brodarja) pregledane brez sejanja
in spiranja, usedline v osrednjem delu jame (ok. 200 m’
5 samo naceto plastjo 8) pa so bile v letih 1990 - 1995
(izkopavanja Ivana Turka in Janeza Dirjeca) v celoti
sprane in pregledane na sitih z velikostjo luknjic 10, 3
in 0.5 mm. Zaradi razli¢nih metod terenskih raziskav

B5 58 | 59 a4 ar |22 23 24

B4 |57 |so |43 |36 |®w |= |21 |

(62 |56 |49 |42 |35 |® |w |18
62 |55 |48 |41 (38 |wm |u |15

62a |55a |48a 41n_;3-In 10 n |z

62b 55b L L] 41b | 34b 7 a 9

62¢ | 55c [48c |4lc |34c |4 5 -]

1 1.3 Divje babe 1. Tlons jame pred izkopavanji. Ozna&eno
Jje Brodarjevo izkopno polje v letih 1980 do 1986, Povetano
Je prikazano novo izkopno polje od leta 1989 dalje in oznake
kvadratov. Risha: Drasko Josipovié, Ivan Turk in Dragica
Knifie Lunder,

Fig. 1.3: Divje babe 1. Groundplan of the cave prior to
excavation, Brodar's trench from 1980 - 1986, The new trench
from 1989 onwards, with the quadrats marked, is shown
enlarged. Drawing: Drasko Josipovié, Ivan Turk and Dragica
Knific Lunder.

of cave bear and for the find of the oldest suspected
flute in the world (Turk ef al. 1995a; 1995b). The flute
is such an important find that it deserves more detailed
discussion than a preliminary report (Turk er al. 1995b).
So in this volume, we will deal first with the chrono-
stratigraphy, the more important remains of Upper
Pleistocene fauna and flora, and more exhaustively with
all palaeolithic tools to level 8 inclusive, in which the
flute was found. It must be stressed that sediments in
the entrance part of the cave (around 130 m* including
the whole of level 8) in 1980 - 1984 (excavation by Mitja
Brodar) were examined without wet sieving, while
sediments in the central part of the cave (around 200 m’
including the upper part of level 8) in 1990 - 1995 (ex-
cavation by Ivan Turk and Janez Dirjec) were washed
and examined in entirety in ten-, three- and half-milli-
metre iron sheet-mesh screens. Because of the different
methods of field research, data from the two excavated
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SI.1.4: Profil mehiséa na poboéju
pod Divjimi babami 1 in profil
zemeljskega plazu na pleistocenski
redm terasi Na Logu. Foto: Ivan
Turk.

Fig. 1.4: Section of talus on the
slope below the Divje babe | site
and section of colluvium on the
pleistocene Nuvial terrace of Na
Logu. Photo; Ivan Turk,
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S1 1.5: Stare recéne terase v vasi Reka. Foto: Ivan Turk,
Fig. 1.5: Old Nuvial terraces and the village of Reka. Photo: Ivan Turk.

podatki iz obeh izkopnih podrodi] niso kolicinsko in
kakovostno povsem primerljivi. lzkopavanja po letu
1990 imajo za osnovo kvadrate velikosti 1x1 m v ustrezni
mreZi in izkope debeline 0.12 m. Osnova prejénjim
izkopavanjem je bil koordinatni sistem. profilni pasovi
in izkopi debeline (.20 m in ved. Izsledki Brodarjevih
izkopavan) bodo v celoti objavijeni drugod. Za
posamezna zacasna porocila glej Turk s sodelaver in ta
zbornik za plasti 2 do 8,

INITRODUCTION

areas are not entirely quantitatively and qualitatively
comparable. Excavations afier 1990 have a basic quadrat
within a 1x1 m grid and a spit of arbitrary depth 0.12 m,
The basis of the previous excavation had been a coordi-
nate system, profile belts 1 m wide and a spit of arbi-
trary depth of 0.20 m and more.

The results of Brodar's excavations will be pub-
lished as a whole elsewhere. For individual preliminary
reports see Turk ef af. and this volume for layers 2 to 8.






2. STRATIGRAFIJA IN
DIAGENEZA USEDLIN

2. STRATIGRAPHY AND
DIAGENESIS OF
SEDIMENTS

Ivan Turk

fzvlecek

Stratigrafija najdiséa je zapletena zaradi krioturbacije,
cikhénega odlaganja in cikhiéne diageneza usedlin ter vezeli v
odlaganju usedlin, NajteZje je ugotoviti vrzeli. Obe glavni
vizeli zajemata Se nedoloéen interstadial v drugi poloviei
mterplemglaciala in ves drugi plemiglacial ter tardiglacial.

2.1. STRATIGRAFIJA

Vse plasti so nagnjene za 8% proti severu.
Makroskopsko jih je med seboj tezko lociti. Edine na
oko dobro vidne plasti so plasti 4, 6 in 8, ki barvno moéno
odstopajo od drugih plasti. Iste plasti smo lahko
zasledovali od poboéja pred jamo do 22, metra v jami,
kjer nastopijo vedje spremembe v stratigrafiji. Vse
ugotovljene plasti do 22, metra so naslednje (s 2.7 -
2.6):

+ Plast 1 je humus, pomesan z gruséem. V blizini
vhoda smo v tej plasti nasli prazgodovinsko keramiko
in ostanke domadih Zivali (Dirjec in Turk 1985, 221).
Na pobo¢ju pred jamo so v humusu ostanki jamskega
medveda. Debelina: 10 do 50 em. Meja s plastjo 2 je
ostri.

* Plast la je ¢rna organska preperina, ki vsebuje
veliko recentnega lesnega oglja. Plast nastopa strnjeno
na vecji povrsini samo v osrednjem delu jame. Nastala
Jje pri pozigu ved kubiénih metrov lesa med zadnjo vojno.
Debela je nekaj em. Meja 2 naslednjo plastjo je ostra.

» Plast 2 v osrednjem delu jame je zbita,
debelogruiénata in poscjana s posameznimi bloki (glede
velikosti in imenoslovja frakeij glej Skaberne 1980).
Grusé je ostrorob. Sibka osnova je ped¢enomeljasta.
Plast smo lahko zanesljivo identificirali samo v profilu
x = 11 min na kratkem odsecku v profilihy = 2 min -6
m. Tu je plast v spodnjem delu moc¢no nagubana, kar
pripisujemo delovanju knoturbacije. 2 gubanjem so
povezani tudi posamezni navpicno zasajeni kamni.
Zaradi gubanja je plast razliéno debela. Spodnja in
stranska meja plasti sta na splodno neostri. Barva: svetlo

Abstract

The stratigraphy of the site is complicated by cryo-
turbation, the eyelical deposition and evelical diagenesis of
sediments and by gaps in the stratigraphic record. It is most
difficult to establish the gaps. The two main gaps embrace a
still unidentified interstadial in the second hall of the Interplem-

glacial, and the entire second Plemiglacial and Tardiglacial.

2.1. STRATIGRAPHY

All layers were inclined at 8 degrees towards the
north. It was difficult to distinguish macroscopically
among them. The only layers casily visible to the eye
were layers 4, 0 and 8, which differed markedly in col-
our from the other layers. The same layers could also be
traced from the slopes in front of the cave up to 22 me-
tres into the cave, where major changes in the
stratigraphy occur. The following layers have been iden-
tified downwards up to 22 m (Figs. 2.1 - 2.6):

* Layer 1 is made up of humus, mixed with rub-
ble. We found prehistorie pottery and the remains of
domestic animals in the vicinity of the entrance in this
layer (Dirjec & Turk 1985, 221). On the slope in front
of the cave the humus contains the remains of cave bear.
Thickness: 10 - 50 cm. The contact with layer 2 is sharp.

* Layer lais composed of black, decayed organic
matter containing a great deal of recent wood charcoal,
The layer appears compressed over a major surface only
in the central part of the cave. This was caused by the
burning of several cubic metres of wood during world
war 2. It is some centimetres thick, The contact with the
underlying layer is sharp.

* Layer 2 in the central part of the cave is com-
posed of tightly packed, coarse grained rubble, scatiered
with individual blocks (in relation to the size and no-
menclature of fractions, see Skaberne 1980). The rub-
ble is angular. The matrix 15 composed ol sand and silt,
The layer can be reliably identified only in section x =
11 mand in a short cross-section in section y = 2 m and
-6 m. The layer here is powerfully folded in the lower
part, which we ascribe to the action of cryoturbation.
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81 2.1: Divje babe 1. Vadolzni profil priy = 2,00 m pred in v

jami do vkljuéno plasti 8. Risba: Ivan Turk in Dragica Knific

Lunder.

Fig. 21> Divje babe 1. Longitudinal section at y = 2.00 m in

front of and in the cave, up to and including layer 8. Drawing:

Ivan Turk and Dragica Knific Lunder.

Legenda:

| - Dolomima podlaga in veéji dolomitm bloki

2- Oglje

3. utna skorja

4 - Zasigan ostrorob dolomiten grusé

5 - Zaohljen dolomiten gruié cementiran s karbonatfosfatom

6 - Ostrorobi dolomimni kosi

7 - Zaobljeni dolomitni kosi

8- Dolomiten melj in pesck

Y- Popolnoma (globinsko) preperel dolomiten grusé v
meljasti osnovi impregniram s karbonatfoslatom

10 - Popolnoma (globinsko) preperel dolomiten gruse v
nespremenjent meljasti osnoy

Legend:

I - Dolomite bedrock and larger dolomite boulders

2 - Charcoal

3 - Stalagmite

4 - Coated angular dolomite rubble.

5 - Rounded dolomite rubble cemented with carbophosphates

6 - Angular dolomite pieces

7 - Rounded dolomite pieces

8- Dolomite silt and sand

9 - Heavily weathered dolomite rubble in a silt matrix
impregnated with carbophosphates

1} - Heavily weathered dolomite rubble in an unchanged silt
matrix

olivno rjm-‘u (2.5 Y 5/3 do 5/4). Plast vsebuje redke
ostanke jamskega medveda, vendar tudi najdbe iz mlajsih
arheoloskih obdobij. Pripada ji paleolitski horizont 0 2
aurignacienskimi najdbami,

» Plast 2a je stalagmitna skorja, ki je pokrivala
ok. 70 % povrime izkopnega polja v osrednjem predelu
jame. V sigi je ponckod cementiran debel grusé, kosti
jamskega medveda in drobei oglja  (Adeer, Hedera).
Debelina sige je od nekaj em do 30 em.  Siga je bila
najdebelejSa na mestih, kjer je bilo pod njo najvec
debelega gruséa. Usedline pod sigo so se ponekod
posedle. tako da so nastali prazni prostori. V njih
gnezdijo polhi in drugi mali sesalei. Meje s sosednjinn
plastmi so ostre ali pa ne.

= Plast 2b je droben, skoraj ¢ist, mesan zaobljeni
in ostrorobi grud¢ pod plastjo 2a. Zaradi blatnih
(glinenih?) oblog je ves grusé navidezno moéno
zaobljen. Med gruséem in v oblogah je veliko drobeey
kosti in zob ter fosfatnih zme, ki so sekundarno prisli v
votline pod skorjo sige, skupaj z recentnimi ostanki listja,
pesk in kosckov lesa. Plast vsebuje naravnost ogromno
skeletnih in zobnih ostankov polhov, ki S¢ dancs

' Barve smo doloéili na viaini pes¢enomeljasti frakeiji »
uporabo barvne lestvice Munsell Soil Color Chart. Znacilna
so harvna odstopanja #notraj vsake plasti

STRATNGRAFHY AND DIAGENESIS OF SEIIMENTS

Individual vertically oriented stones are also connected
with this folding. Because of the folding, the layer has
various thicknesses. The lower and lateral limits of the
layer are not in general sharp. Colour: light olive brown
(2.5 Y 5/3 to 5/4)." The layer contains occasional re-
mains of cave bear, but also finds from more recent ar-
cheological periods. To this layver belongs the palacolithic
level 0 with Aurignacian finds.

= Layer 2a is a flowstone crust, which covered
around 70 % of the area of the trench in the central tract
of the cave. In places in the flowstone, there is cemented
coarse grained rubble, the bones of cave bear and frag-
ments of charcoal (Acer, Hedera). The thickness of the
flowstone crust is from a few ¢m to 30 em. The flowstone
crust was thickest in places in which the coarsest grained
rubble was beneath it. The sediments under the flowstone
crust had collapsed in places, thus creating cavities.
Dormice and other small rodents nest in them. The con-
tacts with neighbouring layers are sometimes sharp,
sometimes not.

» Layer 2b is composed of fine grained mixed
rounded and angular rubble below layer 2a. The rubble
is almost without matrix. Because of the mud or clay
coatings, all the rubble is apparently well rounded.
Among the rubble and in the coatings there is a lot of
tiny bones and teeth and phosphate grains, which were
secondarily transported into the cavity under the crust
of flowstone, together with recent remains of leaves,
cherry stones and picees of wood. The layer contains a
huge number of skeletal and tooth remains of dormice,
which today nest under the flowstone. The thickness of
the layer is some centimetres. The contact with the un-
derlaying layer is sharp.

* Layer 2¢ 1s composed  of angular, loosely
packed rubble of all sizes, and contains individual blocks.
Coarse rubble and blocks are in the majority. There is
no sand or silt. In places. the rubble is only encrusted

with flowstone, elsewhere also cemented in breceia. The
layer appears in large arcas of both trenches, but not
joined. In parts of section x = |l mand y ~ -6 m, il
appears logether with layer 21 and has laterally sharp
contact with layer 3. We found something similar in the
entrance part of the eave in section x =9 m. The layer is
full of fragments of recent bones and recent fragments
of charcoal, In the unconsolidated part, there were also
individual Roman or late Roman fragments of pottery.
Al finds are mixed with occasional remains of cave bear
and alpine marmot. The layer is very pale brown (10
YR #/2) or the natural colour of dolomite rock. The thick-
ness ranges from 10 em to 100 em. Contacts with neigh-
bouring layers are in places sharp, elsewhere somewhat
blurred.

' Colours were determined on a damp sand and silt fractions
by the use of the Munsell Soil Color Chart. Colour varia-
tions within each layer are characteristic.
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domujejo v votlinah pod sigo. Debelina plasti je nekaj
cm. Meja z naslednjo plastjo je neostra.

= Plast 2¢ je ostrorobi, rahlo nalozen grusc vseh
debelin, v katerem ticijo posamezni bloki. Najvec je
debelega grudca in blokov, Peska in melja ni. Grusd je
ponekod samo povisinsko zasigan, drugod tudi zlepljen
v brecaste sprimke. Plast se pojavlja na vecjem podrocju
v obeh izkopnih poljih, vendar ne strmjeno. ¥V predelu
profilov x = 11 min y = -6 m nastopa skupaj s plasyjo 2
in lateralno ostro meji na plast 3. Nekaj podobnega smo
9m. vV
plasti je polno odlomkov recentnih kosti in recentnih
drobeev oglja. V nesprijetem delu so bile tudi posamiéne
antiéne ali poznoanti¢ne ¢repinje. Vse najdbe se mesajo
# redkimi ostanki jamskega medveda in alpskega svizca.
Plast je zelo svetlo rjava (10 YR 8/2) oz. naravne barve
dolomitne kamnine. Debelina se giblje od 10 em do
100 cm. Meje s sosednjimi plastmi so ponekod ostre,
drugod zopet zabrisanc.

= Plast 2d je stalagmitna skorja, ki smo jo
ugotovili samo lokalno v profilu x = 21 m. Debela je do
20 em. Meje z drugimi plastmi so ostre.

= Plast 21" je ostrorobi grudd razliénih debelin,
brez primesi in sigovih prevlek. Nastopa predvsem v
osrednjem predelu jame. Barva plasti ustreza barvi
dolomiine kamnine: zelo svetlo rjava (10 YR 8/2).
Debelina plasti je 100 em. Meja z naslednjo plastjo je
ostra.

ugotovili v vhodnem predelu jame v profilu x

* Plast 3 je debel, ostrorobi grus¢ 2z modnejso
primesjo peska in melja. Pojavljajo se tudi posamezni
veliki bloki, ki segajo do plash 4. Plast smo lahko
zanesljivo prepoznali samo na dolo¢enem odseku v
profilih y =2 min -6 m v osrednjem predelu jame, kjer
je moéno nagubana. Z gubanjem so povezane tudi
nekatere navpicno zasajene kosti jamskega medveda in
kamni. Vse (o so zanesljiva znamenja krioturbacije. Plast
vsebuje veliko fosilnih ostankov in redke najdbe
paleolitskih orodij, ki verjetno pripadajo moustérien-
skemu horizontu A, Barva: temna rumenkasto rjava (10
YR 4/4). Debelina plasti je odvisna od visine gub, Meja
s plastjo 4 je zelo ostra, manj s plastjo 2. Na splosno pa
se plasti 2 in 3 nista dali razmejiti, zato smo ju
obravnavali skupaj.

= Plasti 2 in 3 sta pretezno debelogrusénati.
Precej je tudi manjiih blokov, zlasti v najbolj ozkem
delu jame med 7. in 10. metrom. V skeletu se mesata
zaobljeni in ostrorobi grusé. Slednji previaduje v plasti
2. Osnova je sestavljena predvsem iz peska in melja.
Sedimenti obeh plasti so rahli, razen ob vzhodni steni,
kjer je tudi najvec gruiéa. Krioturbatne gube, znacilne
za obe plasti, smo lahko ugotovili v vhodnem predelu
Jame samo v precnih profilih (x = 6 m, 7min 10 m), v
osrednjem predelu jame pa tudi v podolznih profilih (v

2miny
zasajeni kamni in vedje kosti, ki smo jih zasledili v vseh
nagubanih plasteh. Obe plasti vsebujeta precej ostankov

= -0 m). Z gubanjem so povezani pokoncéno
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* Layer 2d is a flowstone crust, which we found
only locally in section x
20 ¢m. Contacts with other layers are sharp.

» Layer 2f is composed of angular rubble of vari-
ous grain size, without matrix or flowstone coating. It
appears primarily in the central part of the cave. The
colour of the layer corresponds to the colour of dolomite
rock - very pale brown (10 YR 8/2). The layer is 100 em
thick. The contact with the underlying layer is sharp.

* Layer 3 is composed of coarse, angular rubble
with a high content of sand and silt. Individual large
blocks also appear init, which cut into layer 4. The layer
can be reliably recognised only in specific cross-sec-
tions in profiles y = 2 mand y = -6 m in the central part
of the cave, where it is intensively folded. Some verti-
cally oriented cave bear bones and clasts are also re-
lated to the folding. This is a reliable evidence of
cryoturbation. The layer contains a large number of fossil
remains and occasional finds of palacolithic tools, which
probably belong to Mousterian level A, Colour: dark
yvellowish brown (10 YR 4/4). The thickness of the layer
depends on the height of folds. The contact with layer 4
is very sharp, less so with layer 2. In general, layers 2
and 3 are not easy to delineate, so we have dealt with
them together.

* Lavers 2 and 3 arc composed predominantly
of coarse grained rubble. There are also a fair number
of smaller blocks, especially in the narrowest part of the
cave between the 7th and 10th metres. The skeleton con-
tains mixed rounded and angular rubble. The later pre-
dominates in layer 2. The matrix is composed mainly of
sand and silt. The sediments of both layers are loosely
packed, except by the eastern wall, where there is also
the most rubble. Cryoturbation folds, characteristic of
both layers, can be found in the entrance part of the cave
only in transverse section (x = 6 m, 7 m and 10 m), but
in the central part of the cave, also in longitudinal sec-
tion (y = 2 m and y = -6 m). The upright stones and
larger bones which we traced in all the folded layers are
related to the folding of the sediments. Both layers con-
tain a considerable number of remains of cave bear, and
occasional finds of palacolithic tools belonging to lev-
els 0 and A, The thickness of the two layers together is
30 - 140 em. The contact with layer 4 is sharp.

* Layer 4 is distinguished from above and be-
low layers mainly in being darker. So it can be traced
without great difficulty in all sections. It is a perfect
stratigraphic marker. It does not essentially differ in
composition from combined layers 2 - 3, except that it
contains a great deal of very fine silt which, in a damp
state, adheres to the rubble and bones as a dark-grey
mud. In the entrance part of the cave, the sandy-silt
matrix is full of tiny holes, which we observed in no
other layer. Sediments were loosely packed in the en-
trance of the cave, while in the central part, here and
there sediments are fairly tightly packed. The brown

21 m. It has a thickness up o



jamskega medveda in redke najdbe paleolitskih orodij.
ki pripadajo horizontoma 0 in A. Debelina obeh plasti
skupaj je 30 do 140 em. Meja s plastjo 4 je ostra.

= Plast 4 je odlicen stratigrafski reper. Od
sosednjih plasti se razlikuje predvsem po tem, da je
precej temnejsa, zato smo ji lahko v vseh profilih sledili
brez vecjih tezav. Po sestavi se bistveno ne razlikuje od
zdruzenih plasti 2 do 3, le da vsebuje veliko zelo finega
melja, ki se v vlaznem stanju lepi na grusc in kosti kot
temnosivo blato. V pescenomeljasti osnovi je v vhodnem
predelu jame polno drobnih luknjic, ki jih nismo opazili
v nobent drugi plasti. Usedline so bile pri vhodu v jamo
rahlo nalozene, v osrednjem predelu jame pa mestoma
precej zbite. Rjave obloge na grudéu so pogostejsc kot v
krovnih plasteh, Kosti so temnejie barve kot v drugih
plasteh. Plast je nagubana, vendar gube v vertikali niso
tako razpotegnjene kot v plasti 3. Veliko kamnov in kosti
Je bilo pokonéno zasajenih. To so zanesljivi znaki
krioturbacije. V plasti 4 so bile ugotovljene najbolj
Stevilne najdbe paleolitskih orodij, ki pripadajo
moustcrienskemu horizontu A. Kurisca se niso ohranila,
niti nismo nasli vecjih drobeev oglja, razen redkih izjem.
Pac pa je bilo veliko mikroskopskih ogljenih drobeev.
Plast vsebuje zelo veliko ostankov jamskega medveda.
Barva: rumenkasto rjava (10 YR 5/4), Debelina: 10 do
100 ¢m v vhodnem predelu in okrog 10 do 50 cm v
osrednjem predelu jame. Meje s sosednjimi plastmi so
ostre.

* Plast 4a nastopa samo na posameznih mestih v
okviru plasti 4 v osrednjem predelu jame. Zanjo je #nacilen
popolnoma preperel (“fantomski™) grusc. Kjer je tega
grudca veliko, ima plast naravno barvo dolomitne kamine:
zelo svetlo rjava (10 YR 8/2). Sediment je bolj rahel kot v
sami plasti 4. Meje s sosednjimi plastmi so zabrisane.

= Plast 5 se na videz isiveno ne razhkuje od
krovnih plasti. Vendar vsebuje vec pescenomeljaste
osnove, v kateri je precej ved agregatov® kot v krovnih
plasteh, V osnovi previaduje melj. Na gruséu je vse ved
rjavih (fosfatnih?) oblog. V osrednjem predelu jame je
bilo v plasti veliko blokov. Tu je bil spodnji del plasti
zelo blaten. Svetlorjavo blato se je lepilo v kepice. V 1ej
plasti smo v vhodnem predelu jame prvic  ugotovili
popolnoma  preperel  (“fantomski™) grusé in rjave
(fosfatne?) proge. Usedline so pri vrhu rahlejse kot pri
dnu. Plast je v zgornjem delu nagubana. Najdb
paleolitskih orodij v vhodnem predelu ni bilo. Pa¢ pa
imamo redke najdbe v osrednjem predelu jame, kjer je
bilo tudi zelo dobro ohranjeno ognpisce, ki dejansko
pripada plasti 5b. Njegov ostanck je viden v profilu x =
21 m. Najdbe in ognjisée pripadajo moustéricnskemu
horizontu A/B. Ostankov jamskega medveda je bilo manj
kot v krovni plasti. Barva: rjava (10 YR 5/3). Debelina:
30 do 100 cm. Meje s sosednjimi plastmi so ostre.

* Tako bomo imenovali sprimke razlicnih velikosti in enotne
sestave. Glej 3. poglavie v tem zborniku.

STRATIGRAPHY AND DIAGENESIS OF SEDIMENTS

coatings on the rubble are more frequent than in layers
above. The bones are a darker colour than in other lay-
ers. The layer is folded, but the vertical tolds are not so
clongated as in layer 3. Large stones and bones were
scattered vertically. This is reliable evidence of
cryoturbation. Layer 4 provided the largest number of
finds of palacolithic tools, which belong to Mousterian
level A. Hearths have not been preserved, nor did we
find larger fragments of charcoal, with occasional ex-
ceptions. However, there were many microscopic char-
coal tragments. The layer contains a very large number
of remans of cave bear. Colour; vellowish brown (10
YR 5/4). Thickness: 10 - 100 ¢cm in the entrance part,
and around 10 - 50 em in the central part of the cave.
The contacts with above and below layers are sharp.

= Layer 4a appears only in individual places in
the context of layer 4 in the central part of the cave. It is
characterised by heavily weathered rubble (decomposed
*phantoms” ol dolomite rubble). Where there is a lot of
this rubble, the layer has the natural colour of dolomite
rock - very pale brown (10 YR 8/2). The sediment is
more lightly packed than in layer 4 itself. The contacts
with neighbouring layers are blurred.

* Layer 5 does not visibly differ from the above
layers. However, it contains more sand and silt, in which
there were significantly more aggregates® than in the
above layers. Silt predominates in the matrix. The rub-
ble is increasingly coated in brown (phosphate?). There
were a large number of blocks in the layer in the central
part of the cave. The lower part of the layer here was
very muddy. The light brown mud had congealed in small
lumps. We first ascertained heavily weathered rubble
(decomposed “phantoms” of dolomite rubble) and brown
(phosphate?) beds in the entrance part of the cave in
this layer. Sediments were more lightly packed at the
top than at the bottom. The layer is folded in the upper
part, There were no palacolithic tools in the entrance
part. However, there were occasional finds in the cen-
tral part of the cave, where there was also a very well
preserved fireplace which actually belongs to layer Sh.
Its remains are visible in section x = 21 m. The finds
and the fireplace belong to Mousterian level A/B, Re-
imains of cave bear were fewer than in the above layers.
Colour; brown (10 YR 5/3). Thickness: 30 - 100 cm.
Contacts with above and below layers are sharp.

= Layer 5a appears in individual places in the
upper part of layer 5 in the central part of the cave. The
layer is very lightly packed. Typically, it is heavily
weathered rubble (decomposed “phantoms™ of dolomite
rubble) in a sand and silt matrix. The matrix is light
brown, impregnated with presumed phosphates. The
layer is folded. The folds are a result of cryoturbation.

" We used the name “aggregates™ for lumps of various vol-
umes and composition, See Turk & Diggee Chapter 3, in this
volume.

29



STRATIORAFUA IN IMAGENEZA USFINLIN

Si. 2.2: Divie babe 1. VzdolZzni profil pri y = 2,00 m pred jamo
do vkljuéno plasti 8. Slabo razloéne plasti so odteviléene kot
na s/ 2. 1. Vidijo se ostanki podora v plasti 8. Foto: Carmen
Narobe.

200 min
front of the cave, up to and including layer 8. The poorly
distinguished layers are numbered as in Fig. 2. /. The remains
of rock fall may be seen in layer 8. Photo: Carmen Narobe

* Plast 5a nastopa na posameznih mestih v
zgornjem delu plasti 5 v osrednjem predelu jame. Plast
Je zelo rahla. Znacilen je popolnoma preperel, droben
(“fantomski") grusc v pescenomeljasti osnovi, Osnova
je rahlo rjavo impregnirana, domnevno s fosfati. Plast
Je nagubana. Gube so posledica krioturbacije. Plast se
barvno ne razlikuje od plasti 5, razen na mestih, kjer
previaduje popolnoma preperel grusé. Tu ima plast
naravno barvo dolomitne kamnine: zelo svetlo rjava (10
YR 8/2). Zgornja meja plasti je ostra, spodnja zabrisana.

* Plast 5b je ostrorobi grusé brez primesi, ki se
pojavlja ponekod v plasti 5 v osrednjem predelu jame.
Najbolj pogost je nad skalno polico ob vzhodni jamski
steni. Plast je sestavinsko in vsebinsko zelo podobna
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The layer does not differ in colour from layer 5, except
in places in which heavily weathered rubble predomi-
nates. The layer here has the colour of dolomite rock -
very palé brown (10 YR 8/2). The upper limit of the
layer is sharp, the lower blurred.

* Layer 5b 15 composed of angular rubble with-
out matrix which appears in places in layer 5 in the cen-
tral part of the cave. The most frequent is above a rocky
shelf by the eastern wall of the cave. The texture and
content of the layer is very similar to layer 2f. The col-
our corresponds to the colour of dolomite rock - very
pale brown (10 YR 8/2). Contacts with neighbouring
layers are sharp.

* Layer 6 is the second most characteristic layer
in section. In places, it is very similar to layer 4, espe-
cially in relation to the colour of the matnx, the dark
grey coating on the rubble and the darker colour of bones.
In places in which there is no pronounced colouring, it
is very difficult to distinguish it from layers 7, 5 and 5b.
In the entrance part, the texture does not differ from
above and below layers, although phosphate coating is
very visible on smaller blocks and rubble. In places in
the entrance part of the cave, the lower part of the layer



plasti 2f. Barva vstreza barvi dolomitne kamnine: zelo
svetlo rjava (10 YR 8/2). Meje s sosednjimi plastmi so
ostre.

= Plast 6 je druga najbolj znacilna plast v profilih.
Ponckod je zelo podobna plasti 4, zlasti kar zadeva barvo
osnove, lemnosive blatne obloge na grud¢u in temnejio
barvo kosti. Na mestih, Kjer ni izrazito obarvana, jo je
zelo tezko loéiti od plasti 7, 5 in 5b. V vhodnem predelu
se sestavinsko ne razlikuje od krovnine in talnine, paé
pa imamo na manjsih blokih in gruséu lepo vidne
fosfatne obloge (inkrustacije). Spodnji del plasti je bil
ponekod pri vhodu v jamo oblikovan v nekakéne Zepe,
ki bi bili lahko posledica krioturbacije. Nanjo opozarjajo
tudi posamezne pokonéno zasajene kosti v osrednjem
predelu jame. Tu je plast mo¢no grudénata. Veliko je
ostrorobega gruica, ki je obi¢ajno brez fosfatnih in
drugih oblog. Precej je tudi blokov, ki so na spodnji strani
korozijsko mocéno nazlebljeni in rjavo inkrustirani in so
nedvomno popadali s stropa. Jamski strop se je nazlebil
v nekem relativno toplem in viaznem obdobju, v katerem
se niso v jami odlagale mehanske usedline. Med bloki
s¢ vije tenka in razloéna. veckrat prekinjena ogljena
proga. Ta proga verjetno ponekod lezi na cementiranih
usedlinah zgornjega dela plasti 8. V osnovi se mesajo
agregati in pretezno ostrorobi dolomitni klasti, Redke
najdbe paleolitskih orodij pripadajo mousiérienskemu
horizontu B, ki je bil v vhodnem predelu jame brez
kuris¢. Vendar smo v plasti nasli tudi posamezne drobee
oglja. Na rob manjSega kurii¢a, ogljeno progo in
zoglenele kostne drobee smo naleteli v osrednjem
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has formed pockets of some kind, which may have been
the result of cryoturbation. Individual vertical bones in
the central part of the cave also draw attention to this.
The layer here includes mostly dolomite clasts. There is
a great deal of angular rubble, which is normally with-
out phosphate or other coating. There are also a consid-
erable number of blocks, which have been heavily
grooved by corrosion, and encrusted with brown. They
undoubtedly fell from the roof. The grooves in the roof
of the cave were made during a relatively warm and
damp period, in which clastic or mechanical sediments
were not deposited in the cave. Among the blocks twists
a thin but distinet, discontinued bed of charcoal. This
bed probably lies in places on the cemented sediments
of the upper part of layer 8. The matrix contains mixed
ageregates and predominantly angular dolomite clasts.
Occasional finds of palacolithic tools belong to
Mousterian level B, which was without a hearth in the
entrance part of the cave. However, we found individual
fragments of charcoal in the layer. On the edge of a small
hearth in the central part of the cave, we came upon a
bed of charcoal and carbonised fragments of bone. There

81, 2.3: Divje babe 1. VzdolZni profil priy = 2,00 m v jami do
vkljuéno vrha plasti 8. Slabo razloéne plasti so odteviléene
kot na /. 2.1, Vidijo se ostanki podorov nad plastjo 8 in 5.
Foto: Ivan Turk.

Fig. 2.3: Divje babe [. Longitudinal section at y = 2.00 m in
the cave, up to and including layer 8. The poorly distinguished
layers are numbered as in Fig. 2./. The remains of rock fall
may be seen above layers 8 and 5. Photo: Ivan Turk.
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predelu jame. Fosilnih ostankov jamskega medveda je
bilo priblizno toliko kot v plasti 5. V tej plasti se prvic
pojavijo krhke kosti. V osrednjem predelu jame je bilo
sorazmerno veliko kosinih drobeev, Barva: temna
sivkasto rjava (10 YR 4/2 1n 2.5 'Y 4/2). Debelina: 20
do 40 cm. Meja s plastjo 7 je zabrisana.
* Plast 7 je najdebelejsa na poboju pred jamo,
za vhodom domnevno izgine in se ponovno pojavi v
osrednjem predelu jame, kjer je pomesana s plastjo 6. V
zgornjem delu je podobne barve kot plast 6, v spodnjem
pa kot plast 5 in 8. Zato smo jo v profilih zelo tezko
prepoznali in loc¢ili od zgornjega dela plasti 8. Obstaja
nevarnost, da smo spodnji del plasti 7 in zgornji,
nesprijeti del plasti 8§ veckrat zamenjali. Pri vhodu v
jamo se nekako po sredini plasti vlece izrazita rjava
(fosfatna?) proga. Sestava usedlin je e vedno podobna
krovnim plastem. Bistvena razhika je samo v osnovi. V
vhodnem predelu jame je znacilna vedja kolicina osnove
in rahlo zaobljenega gruiéa. V spodnjem delu plast
nastopa Tantomski grusé, ki je usedline skoraj belo
aobarval. V osrednjem predelu jame je plast bolj
gruiénata. Vsebuje tudi veliko blokov. Nekateni so
mocéno prepereli. Ob zahodni jamski steni se v profilu y
2 m kaze ogromen blok ali skalna polica. Grusc je
korozijsko zaobljen, vendar trden. Obicajno ima fosfaine
obloge. V osnovi moc¢no previadujejo agregati. Agregati
nastopijo prvi¢ v velikem Stevilu tudi v frakcijah do 10
mm. Usedline so ponekod blatne. Najdb paleolitskih
orodij v vhodnem predelu jame ni bilo, razen kurisca 2
enim sileksom na meji s plastjo 8 (moustérienski
horizont C). Posamicne najdbe paleolitskih orodij, ki
domnevno lahko pripadajo plasti 7, imamo Se v
osrednjem predelu jame. Zaradi slabe lo¢ljivosti plasti,
krioturbacije in drugih motenj je osnovanje samostoj-
nega paleolitskega horizonta C med bolj izrazitima
horizontoma B in D tezavno, vendar po vseh znakih
sode¢ upraviceno. Fosilnih ostankov jamskega medveda
je precej vec kot v vsaki od krovnih plasti. Predstavljajo
vrhunec obiskov in pogina jamskega medveda do
vkljuéno plasti 8. Nekateri vedji kostni odlomki so bili
usmerjeni navpicno ali vsaj mocno posevno, kar bi bilo
pripisati delovanju krioturbacije. Barva: svetla
rumenkasto rjava (10 YR 6/4). Debelina: 10 do 80 ¢m.
Meja s plastjo 8 je zabrisana,
= Plast 8 je izrazita plast s podorom. V vsch
pogledih je zelo neenotna. Njena glavna znacilnost so
modéno fostatizirane in cementirane usedhine. Ob
#ahodni jamski steni so bile usedline pri vhodu v jamo
na ve¢ mestih cementirane v bolj ali manj trden brecast
sprimek. Sprimek je zajemal povriino veliko vec
kvadratnih metrov in je bil v povpreéju debel dober
meter. Posamezni bolj trdni deli sprimka so merili tudh
I m'. Ob sami steni sedimenti niso bili sprijeti. Prav
tako so bile nesprijete ali slabo cementirane tanjse
vodoravne lece gruscéa brez pescenomeljaste osnove v
samem sprimku. Usedline sestavlja poleg vedjih
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was approximately the same amount of fossil remains
of cave bear as in layer 5. Brittle bones first appeared in
this layer. In the central part of the cave, there was a
relatively large number of small bone fragments. Col-
our: dark greyish brown (10 YR 4/2 and 2.5 Y4/2). Thick-
ness: 20 - 40 em. The contact with layer 7 is blurred.

* Layer 7 is the thickest layer on the slope in
front of the cave; within the entrance it is assumed to
have disappeared, and it reappears in the central part of
the cave, where it is mixed with layer 6. [t is similar in
colour in the upper part to layer 6, and in the lower part
to layers 5 and 8. So in section, we were not always able
to recognise it and distinguish it from the upper part off
layer 8. There is a danger that we several times con-
fused the lower part of level 7 with the unconsolidated
part of layer 8, At the entrance to the cave, at about the
centre of the layer, extends a pronounced brown (phos-
phate) bed. The composition of the sediment is still simi-
lar to the above layers, The only essential difference 1s
in the matrix. In the entrance part of the cave, there is a
characteristic larger quantity of matrix and sub-rounded
rubble. In the lower part of the layer appear decomposed
phantoms of dolomite rubble, the sediment of which is
almost white. In the central part of the cave, the layer
contains more dolomite clasts, It also contains large
blocks. Some are heavily weathered, By the western wall
in section y = 2 m, a huge block or rock shelf appears.
The rubble is corrosion rounded, but hard. It normally
has a phosphate coating. Aggregates greatly predomi-
nate in the matrix. The aggregates appear first in large
numbers also in fractions up to 10 mm. Sediments are
in places muddy. There were no palacolithic remains in
the entrance part of the cave, except for a hearth with
one levallois core on the limit with layer 8 (Mousterian
level C). Individual finds of palacolithic tools which it
is assumed may belong to layer 7, occur in the central
part of the cave. Because of poor differentiation of lay-
ers, cryoturbation and other disturbances, establishing
an independent palacolithic level C between the more
pronounced levels B and D is difficult, although all the
signs suggest it is justified. There are appreciably more
fossil remains of cave bear than in any of the above lay-
ers. It represents the peak of visits and mortality of cave
bear up to and including layer 8. Some of the larger
picces of bone are vertically oriented, or at least greatly
inclined. to which the activity of cryoturbation would
have contributed. Colour: light yellowish brown (10 YR
6/4). Thickness: 10 - 80 cm. The contact with layer 8 is
blurred.

* Layer 8 is a pronounced layer with rock fall, It
15 very ununified, from all points of view. Its main char-
acteristic is the strongly cemented, phosphate impreg-
nated sediment, By the western cave wall, at the en-
trance to the cave, the sediments are cemented in a
number of places into more or less hard breccia, The
breceia covers an area of many square metres and was
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8. 2.4: Divje babe 1. Preéni profil pri x

10,00 m za jamskim
vhodom do vkljuéno plasti 8. Dobro razlocne plasti so
osteviléene kot na s/, 2./, Foto: Carmen Narobe.

10,00 m behind the
cave enirance up to and including layer 8, The well
distinguished layers are numbered as in Fig. 2./. Photo:
Carmen Narobe.

Fig. 2.4: Divje babe 1. Cross section at x

podornih blokov predvsem grusé razlicnih debelin in 2
razlicno stopnjo korozijske zaobljenosti. V dnu plasti
smo nasli tudi skoraj kroglast, debel grusé, ki bi ga zlahka
zamenjali s prodom. Ves gruic in del podornih blokov
in jamskih sten je imel bolj ali manj izrazite rjave fosfatne
inkrustacije. Osnove je bilo mestoma precej manj kot v
krovnih plasteh, vendar se vedno dovolj, da je delovala
kot polnilo za vezivo v sprimkih in pove¢evala njihovo
trdnost. Na mocno preperevanje po fazi impregnacije s
fosfati kaZejo lece neobarvane osnove ob vzhodni jamski
steni. V osrednjem predelu jame smo doslej odkopali
samo zgornji, cementirani del plasti 8. Predstavlja ga
bolj ali manj trden, strnjen karbonatno-fosfatni sprimek
v obliki plosée. Povrije sprimka je kotanjasto. V
necementiranih delih previaduje debel grusc. Ves grusc
Je bolj ali manj zaobljen in obdan s fosfatnimi skorjami.
Posamezni vedji kosi so skoraj kroglasti. V peséeno-
meljasti osnovi moéno previadujejo agregati. Ti
previadujejo tudi v frakcijah do 10 mm. Pod sprimkom,
ki je v osrednjem predelu jame debel do 50 cm, je
neinkrustiran zaobljen grus¢ v osnovi, ki ima veliko
drobnega melja. Ta melj je vodotesen. Kosti pod
bre€astim sprimkom so zelo krhke. V zgomjem delu
plasti so bile redke najdbe paleolitskih orodij. ki
pripadajo moustérienskemu horizontu D, in dve
ognjiiséi.’ Med najdbami je tudi znamenita t. i. kosc¢ena

' Za definicijo ognjiséa glej Turk in Kavur, 10. poglavje v
tem zborniku.

on average a good metre thick. Individual harder parts
of the breccia even measured 1 m'. The sediments by
the wall itself were unconsolidated. Thin horizontal
lenses of rubble with sand and silt matrix in the breccia
itself'were also unconsolidated, or poorly cemented. The
sediment is composed, in addition to larger rock fall
blocks, mainly of rubble of various grain size and vary-
ing degrees of corrosion rounding. On the floor of the
layer, we also found very well rounded, coarse-grained
rubble, which could easily be mistaken for fluvial gravel.
All the rubble and part of the rock fall blocks and the
cave walls had more or less pronounced brown phos-
phate coating, The matrix was here and there consider-
ably less than in the above layers, although still enough
to operate as a filler for cement in the consolidated
sediments and increase their hardness. The lens of col-
ourless matrix by the east wall of the cave indicates heavy
weathering after the phase of phosphate impregnation.
In the central part of the cave we have to date only ex-
cavated the upper, cemented part of layer 8. [t is a more
or less hard, condensed carbophosphate breccia in the
form of plates. The surface of the breceia is pitted. Coarse
grained rubble predominates in the uncemented parts,
All the rubble is more or less rounded and coated with
phosphate coating. Individual larger pieces are very well
rounded. Aggregates greatly predominate in the sand
and silt mairix. These also predominate in fractions up
to 10 mm. Under the breceia, which is up to 50 c¢m thick
in the central part of the cave, there is non-encrusted
rounded rubble in a matrix which has a great deal of
fine gramed silt. This silt is waterproof. Bones under
the breccia are very brittle. There were occasional finds
ot palacolithic tools in the upper part of the layer which
belong to Mousterian level D, and two fireplaces.’
Among the finds was also the famous bone flute. Three

' For definition of the fireplace see Turk & Kavur, Chapter
10, in this volume.



STRATIGRAFUA IN DIAGENEZA USEDLIN

piscal. Tri kuris¢a drugo nad drugim, odkrita v vhodnem
predelu jame, dokazujejo obstoj ved paleolitskih
horizontov v plasti 8. Fosilnih ostankov jamskega
medveda je priblizno toliko kot v plasti 7. Kosti so na
splodno trdne in obi¢ajno rjavo inkrustirane. Neinkrusti-
rane in preperele kosti, cementirane v brecast sprimek
skupaj trdnimi in obarvanimi kostmi, dokazujejo
mesanje najdb iz razliénih sedimentnih in mikro-
diagenetskih okolij. Do taksnega mesanja je prislo v casu
zastojev v odlaganju usedlin, ki jih izdajajo cementirane
usedline v plasti 8 in nazlebljeni bloki v plasti 6, Vse
vegje kosti so lezale skoraj vodoravno. Zato v tej plasti
ni veé govora o krioturbaciji. Barva: rjava (10 YR 5/3)
pri jamskem vhodu in izrazito rjava (7.5 YR 4/6) v
osrednjem predelu jame. Debelina: 20 - 120 em.

Zarazlago zapletene stratigrafije jamskih usedlin
in njihove diageneze so pomembna nekatera dejstva na
pobodju pred jamo in v sami jami. Predvsem gre tu za
nagib pobodja in danasnjih jamskih tal ter za obliko jame,
pogojene z vecjo ali manjso odpornostjo osnovne
dolomitne kamnine na preperevanje.

2.2. KRIOTURBACUA, SOLIFLUKCIJA IN
DRUGI PERIGLACIALNI POJAVI

Vse plasti so za 87 nagnjene iz jame. Zato so
lahko v pogojih glacialne klime  drsele in se pri tem
gubale. To se je dejansko zgodilo s plastmi 2 do 5a, ki
50 mocno nagubane (s/. 2.6). Gubanje, ki je posledica
krioturbacije in soliflukeije (v nasem primeru lahko
upraviceno govorimo o geliflukeiji), je dokumentirano
v &tevilnih profilih in z meritvami naklonskih kotov
vedjih kosti. V. moéno nagubanih plasteh 3 in 4 ima
polovica vedjih kostnih ostankov povpreéni naklonski
kot 55° (n = 23). Krioturbacija je delovala v jamo samo
do 22. metra. V nenagubanih plasteh 5 in ¥ je povprecni
naklonski kot kosti enak naklonu plasti in znasa 8° (n =
A7), Samo 5 % kosti ima naklonski kot od 177 do 32°.

V plasteh 6 in 7, ki sta bili, sode¢ po nekaterth
znakih tudi rahlo nagubani, je povpreéni naklonski kot
13% (n = 27). Kot, vedji od 16°, ki ga povezujemo s
krioturbacijo, ima 22 % kosti, kot vedji od 507 pa 4 %
kosti.

Klimatokronolosko pomembna je kemijsko
reducirana plast 4. Barva njenih usedlin in fosilnih
ostankov kaze na daljSo prepojitev organsko bogatih
sedimentov z vodo. To se je lahko zgodilo v zelo vlazni
nivalni klimi, ki je preprecevala nastajanje sige. V plasti
ni sledov vegjih kuris¢. Plast je tudi brez vsakrinih
ozganih kostnih drobeev, ki redno spremljajo kuriica in
ognjisca. V vsestransko podobni plasti 6 je na 1 m’
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hearths, one on top of another, discovered in the entrance
part of the cave, indicate the existence of a number of
palagolithic levels in layer 8. There were approximately
as many fossil remains of cave bear as in layer 7. Bones
are in general hard and normally have a brown coating.
MNon-encrusted, weathered bones, cemented into the breccia
together with hard, coloured bones, indicate a mixing of
finds from various sediments and microdiagenetic envi-
ronments. Such mixing occurred during sedimentation
hiatuses which are betrayed by the cemented sediments in
layer 8 and the grooved blocks i layer 6. All the larger
bones lay almost horizontally. There was therefore no
cryoturbation in this layer. Colour: Brown (10 YR 5/3) at
the cave entrance and strong brown (7.5 YR 4/6) in the
central part of the cave. Thickness: 20 - 120 cm.

Some facts about the slope in front of the cave
and in the cave itsell are important for explaining the
complicated stratigraphy and diagenesis of the cave
sediments. Primarily. it must be considened the inclina-
tion of the slope (45%) and the present cave floor (87),
and the shape of the cave, conditioned by greater or lesser
resistance of the base dolomite rock 1o weathering. Mass
remains of cave bear must be considered in relation to
phosphatogenesis.

2.2. CRYOTURBATION, SOLIFLUCTION AND
OTHER PERIGLACIAL FEATURES

All layers are on an 8 inclination from the cave
(towards the north). So under glacial climatic conditions,
they can slide out of the cave and thus fold, or wrinkle.
This actually happened with layers 2 - 5a, which are
strongly folded (F£ig. 2.0). Folding, which is a result of
crvoturbation and solifluction (in the present case, one
can Justifiably talk of gelifluction), 1s documented ina
number of sections and by measurements of the angle
of inclination of larger bones. In strongly folded layers
3 and 4, half of the larger remains of bones have an
average inclination of' 357 (n = 23). Cryoturbation oper-
ated in the cave only to 22 metres. In the unfolded lay-
ers 5 and 8, the average inclination of the bones is the
same as the layers themselves and amounts to 87 (n =
37). Only 5 % of bones have an angle of inchination
from 17 to 32 degrees.

In layers 6 and 7. which, judging from some ob-
servations, were also lightly folded, there is an average
inclination of 13% (n = 27). Twenty two percent of bones
have angles greater than 16°, which we connect with
cryoturbation, and 4 % of bones angles greater than 50°,

The chemically reduced layer 4 is climatolo-
gically important. The dark colour of its sediments and
fossil remains indicates extended waterlogging of or-
ganically rich sediments. This could happen in a very
damp nival chmate, which prevented the formation of



usedlin poleg drobeev oglja tudi povpreéno 100
zoglenelih kostnih odlomkov. Zato mislimo, da so
mikroskopski drobei oglja v plasti 4 sled pozara v bljiznji
okolici jame. Plasti 4, ki s¢ je odlozila v obliki hrbta po
sredini jame, da slutiti, da je bila sedimentacija v
doloéenem obdobju po sredini jame moénejsa kot ob
stenah. Neravnine so kasneje zapolnile usedline plasti 2
in 3, ki s0 ponckod zelo debele. Odlaganje usedlin je
bilo najmo¢nejie pred vhodom. Tu so se klasti¢ni
sedimenti odlagali v obliki stozca od vkljuéno plasti 8
do vkljuéno plasti 4 in drseli delno v jamo, delno v
dalino po nestabilnem pobodju pred jamo z naklonom
45°% Pni tem je igral pomembno vlogo bolj ali manj
zajeten snezni zamet pri vhodu v jamo. Poboéni talusni
sedimenti plasti 7 in 8 so Ze v pleistocenu zdrsnili v
Idrijco. Dogodek je lahko povezan s pomikanjem éelne
stene, v kateri s¢ odpira vhod v jamo, vedno bolj nazaj
zaradi mo¢nega preperevanja. Hkrati je prihajalo do
rusenja jamskega vhoda. Ta proces sc je od plasti 4 dalje
mocno upocasnil, lako da od takrat do danes ni bilo
vedjih sprememb, povezanih #z jamskim vhodom.
Pomembno je, da pred vhodom ni bilo usedlin plasti 2
in 3, in da v jami ni usedlin celotnega mlajSega wiirma,
poznega glaciala in skoraj vsega holocena. Popolno
prekinitey prej tako izdatne sedimentacije si najlazje
razlozimo s korenito spremembo mezoklime, Do te je
lahko prislo v glacialu le, ¢e se je zelo nizek vhod
popolnoma zaprl. Zaradi osojne lege je bilo kaj takega
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S 2.5: Divje babe 1. lzsek precnega profila x = 21,00 m v

Jami. Slabo razloéne plasti so ofteviléene kot na sl 2./, V

plasti 5b se vidijo ostanki manjsega ognjisca, v plasti 6 pa
ostanki vecjega kurisca. Foto: Marko Zaplatil.

Fig. 2.5: Divje babe 1. Part of cross section x = 21.00 m in the
cave. The poorly distinguishable layers are numbered as in
Fig. 2.1, In layer 5h may be seen the remains of a small hearth,
and in layer 6, the remains of a larger hearth. Photo: Marko
Zaplanl.

flowstone. There are no traces of major hearths in the
layer. The layer is also without any kind of burnt bone
fragments, which are generally associated with hearths
and fireplaces. In the generally similar layer 6, in | m’
of sediment, in addition to fragments of charcoal, there
are an average of 100 charred bone fragments. We there-
fore think that the microscopic fragments of charcoal in
layer 4 are a trace of a fire in the immediate surround-
ings of the cave. Layer 4, has been deposited in the form
of a ridge in the middle of the cave, which suggests that
sedimentation at a specific period was greater in the
middle of the cave than at the sides. Irregularities were
later filled by sediments of layers 2 and 3, which are in
places very thick. The deposition of sediments was
strongest in front of the entrance. Clastic sediments were
deposited here in the form of a cone from layer 8 to
layer 4, and they shd partially into the cave, and par-
tially into the valley by the unstable slope in front of the
cave, with an inclination of 45° The more or less
embracive snow blanket at the entrance to the cave
played an important role in this. The talus sediments of
layers 7 and 8 had already slid into the Idrijea in the
Upper Pleistocene epoch. The event may have been con-
nected with the gradual retreat of the cliff onto which
the entrance of the cave opens, because of powerful
weathering. The cave entrance crumbled at the same
time. This process had been greatly slowing down from
layer 4 upwards, so that from then until today, there has
been no major change connected with the cave entrance.
It 1s important that there was no sediment in front of the
cave from layers 2 and 3, and that there is no deposit in
the cave from the Upper Wiirm, the Late Glacial and
almost the entire Holocene epoch. The complete break
in the such formerly abundant sediment can be most
casily explained by a root change in the mezoclimate,
This could have occurred in the Pleniglacial only if the
very low entrance was completely closed. Beeause of
the shady position, some such thing was possible with
permanent snow and ice. However, only after a period
of periglacial conditions, as recorded in the cryoturbation
of layers 2 - 5a (Fig. 2.6). This explanation is corrobo-
rated by the complete absence of remains of arctic ro-
dents in layer 2, which contains a rich mixture of
Holocene and Pleistocene rodent (and other) fauna (sce
Krystufek, in this velume). However, there are only rep-
resentatives in it of temperate and not very cold climates,
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mogocée 2 veénim snegom in ledom. Vendar Sele po
obdobju s periglacialnimi razmerami, ki so zabeleZzene
s krioturbacijo plasti 2 do 5a (sl 2.6). To razlago je
podkrepljuje  popolna odsotnost ostankov arkti¢nih
glodaleev v plasti 2, ki vsebuje bogato mesano
holocensko in pleistocensko glodalsko (in drugo) favno
(glej Krystufek, ta zbornik). Vendar so v njej samo
predstavniki zmerno tople in zmerno hladne klime, ki
50 v jamo prisli v ¢asu pred in po glacialnem vrhuncu,
ko je bil vhod brez ledenega zamaska.

Zaradi moéne krioturbacije smo imeli resne
stratigrafske tezave pri opredeljevanju vsebine moéneje
nagubanih plasti* Resili smo jih s klastersko analizo po
metodi k-means. V ta namen smo uporabili dva
sedimentoloska, tri paleontoloske in en arheoloski
podatek (n = 6 x 714). Vsi podatki so bili zbrani po
kvadratih in reznjih. Predvideli smo stratigrafsko
razvrstitev klastrov, ki smo jo lahko neodvisno preverili
na podlagi obstojece terenske dokumentacye (profil,
relativne vidine, naklonskr kot kost). Ker so bile v
najbolj razlo¢ni plasti 4, ki smo ji lahko dobro sledili
med izkopavanji, zbrane skoraj vse paleolitske najdbe,
je bila ta plast dobro izhodisée za 1stovetenje klastrov s
plastmi. S klastersko analizo nam je tako uspelo
popolnoma lo¢iti dve plasti (4 1n 5). tretjo (plast 2) samo
delno, ¢etrte (plast 3) pa v celoti nismo mogli locit od
ostalih plasti.

Veliko nevarnost za morebitno inverzno lego
plasti predstavljajo usadi usedlin na poboéju pred jamo.
Zaradi kasnejiih diagenetskih sprememb usedlin je tako
prelozene usedline zelo tezko odkriti (glej Nelson, ta
zbormik).

2.3. CIKLICNOST ODLAGANJA USEDLIN IN
USEDLINSKE RAZLICICE

Ena od znacilnosti nasih usedlin je tudi cikliéno
odlaganje plasti ali ponavljanje usedlin s podobnimi
lastnostmi in s podobno vsebino v stratigrafskem nizu,
Na prvi pogled jo izdajajo veliki podorni bloki v plasteh
7Tdo 8, 5,4 n 2 do 3 ter ponavljajodi se barvni odtenki
nekaterih plasti. Slednje pomeni, da so ciklicnost
pogojevale tudi modéne diagenctske spremembe
klasticnih usedlin, Zacetek in konec vsakega ciklusa
lahko poljubno dolo¢imo. Tako lahko predstavljajo en
ciklus plasti 4, 5 in 6 ali kaksno drugo zaporedje plasti,
glede na to, da za stargjse plasti mimamo ustreznih
podatkov in jih ne moremo vkljuéiti v analizo. Zaradi
cikliéne narave sedimentacije in diageneze obstaja velika
nevarnost zamenjave podobnih plasti v primerih, ko je
stratigrafski nadzor moten (npr. pri krioturbaciji).

Zanekatere plasti so znacilne lateralne razlicice.

* Plasti smo odkopali po kvadratih 1x1 m in reZnjih debeline
012 m.
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which came to the cave before and after the glacial maxi-
mum, when the cave entrance was without an ice plug,

Because of the strong cryoturbation, we had real
stratigraphic difficulties in defining the content of the
strongly folded layers.! We solved them with k-means
clustering. For this purpose, we used two sedimento-
logical, three paleontological and one archeological data
(n=06x 714). Data were collected by quadrats and spits.
We anticipated a stratigraphic classification of clusters
which we could independently check on the basis of
existing terrain documentation (profiles, relative heights,
angles of inclination of bones). Since almost all the
palacolithic tools were collected in the most distinctive
layer 4, which we could recognize well during excava-
tion, this layer was a good starting point for identifica-
tion of clusters by layers. Cluster analysis thus enabled
us completely to distinguish two layers (layer 4 and 3),
a third layer (layer 2) only partially, and a fourth (layer
3) we were unable in entirety to distinguish from other
layers.

The great danger of possible inverse stratigraphy
15 represented by the landslip of talus in front of the
cave due to the steep inchination of the slope. Because
of later diagenetic changes to deposits, such redeposited
sediments are very difficult to identify (see Nelson, in
this volume).

2.3. CYCLIC NATURE OF DEPOSITION OF
SEDIMENTS AND SEDIMENTARY
VARIATIONS

One of the characteristics of these sediments is
the cyclical deposition of layers, or the repetition of
deposits with similar properties and with similar con-
tents in the stratigraphic order, These are revealed at
first sight by series of large rock falls in layers 7 - 8,5,
4 and 2 - 3, and the repetition of colour shades in some
layers. The latter means that the eychic nature 1s also
conditioned by powerful diagenetic changes in the clas-
tic sediments, The beginning and end of a whole cyele
may be arbitrarily defined. So layers 4, 5 and 6 may
represent one cycle, or some other disposition of layers,
in view of the fact that we do not have appropriate data
for the older layers and cannot embrace them in the
analysis. Because of the eyelical nature of sedimenta-
tion and diagenesis, there is a great danger of confusing

* Layers were excavated to a quadrat size 1 x 1 m, and spits of
0.12 m depth.



Z njimi oznacujemo nepravilnosti infali spremembe v
usedlinah, ki imajo enak stratigrafski polozaj in
razseznost kot plast. Lateralni razli¢ici plasti 2 in 3 sta
npr. plasti 2¢ in 2f (s/. 2.6). Lateralna razli¢ica plasti 3
in 4 je nenagubana fosfatna plast v ozadju jame, ki je
tukaj ne obravnavamo. Razlika med plastjo in njeno
razlidico je vidna Ze na pogled, lahko pa jo odkrije tudi
podrobna analiza usedlin. Do razlik lahko prnide zaradi
razli¢nih pogojev sedimentiranja (blizina jamskih sten
in polic) in/ali razli¢ne diageneze klasticnih usedlin.
Kronoloskih odnosov med plastmi in razhiéicami plasti
obifajno ne poznamo,

Posebno izjemo predstavlja plast 7, ki je lateralno
veckrat prekinjena.

Pri oblikovanju razli¢ic plasti 5, 6 in 7 v
osrednjem predelu jame je igrala pomembno vlogo
velika, moéno nagnjena skalna polica ob vzhodni jamski
steni (s/. 10.2). Ta je obéasno moéno preperevala in
prispevala veliko krioklasti¢nega grudcéa v nizje lezedi
plasti 6 in 7. Zato je del obeh plasti proizvod izrazito
mrzle klime, ki se je koncala s periglacialnimi

SI.2.6: Divje babe 1. lzrazite krioturbacijske gube v plasteh 2
- 5a vzdolznega profila pri vy = -6,00 m. Na levi se vidijo
lateralne razli¢ice plasti 2 in 3. Plasti so o3teviléene kot na s/,
2.1. Foto: Marko Zaplaul.

Fig. 2.6: Divie babe 1. Pronounced ervoturbation folds in
layers 2 - 5a in longitudinal section at y -6.00 m, Lateral
variations in layers 2 and 3 are visible on the left. Layers are
numbered as in Fig. 2.1, Photo: Marko Zaplatil.
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similar layers in cases when stratigraphic control is dis-
turbed (e. g. in eryoturbation).

Lateral variations are characteristic of some lay-
ers. These mark irregularities and/or changes in
sediments that have the same stratigraphic position and
extent as the layer. Layers 2¢ and 21, for example, are
lateral variations of layers 2 and 3 (Fig.2.6). The un-
folded phosphate layer in the back of the cave, which
we do not deal with here, is a lateral variation of layers
3 and 4. Differences between layers and their variations
are visible on sight, and are also revealed by detailed
analysis of the sediments. Variations may occur because
of different conditions of sedimentation (vicinity of the
cave wall and shelves) and/or various diageneses of' the
clastic sediments. We do not normally know the chrono-
logical relations between layers and layer variations.,

Layer 7 is a specific exception, which is later-
ally discontinued several times.

In the formation of the variations of layers 5, 6
and 7, in the central part of the cave, a large, strongly
inclined rock shelf by the eastern wall of the cave played
an important role (Fig. 10.2). This was occasionally
heavily weathered and contributed a great deal of
cryoclastic rubble in lower positions of layers 6 and 7.
So part of both layers is the product of an explicitly
cold climate that ended with periglacial conditions,
cryoturbation and gelifluction. In the vieinity of the shelf,
in both layers, there is a lot of fine rubble and sand as
aggregates. At the side of the shelf, the content of ag-
gregates increases because of the small range of
cryoclastic sediments from the source mentioned. The
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razmerami, krioturbacijo in geliflukeijo, V blizini po-
lice je v abeh plasteh vee drobnega grusca in peska kot
agregatov. Vstran od police pa naraste vsebnost
agregatov, zaradi majhnega dometa krioklastiénih
usedlin iz omenjenega vira. Tretja plast, ki je nastala na
podoben nacin, je plast 5b. Locirana je nad skalno polico.

2.4, VRZELI V ODLAGANJU USEDLIN

Zaradi stalne prisotnosti jamskega medveda, ki
je jamo pozimi uporabljal za brlog, poleti pa je v njej
tudi prenoceval in pocival, moramo pricakovati zelo
moé¢no bioturbacijo vseh usedlin, Ta je zlasti moteca v
blizini daljsih zastojev v odlaganju usedlin, Pri ponovni
sedimentaciji je lahko prislo do mesanja starejsih in
mlajsih najdb.

Najvecjo vrzel v usedlinah imamo med plastjo 2
in 1. Zajema dobrih 30.000 let: od konca wiirmskega
interpleniglaciala do holocena.

Vecjo praznino v odlaganju usedlin lahko
zanesljivo pri¢akujemo tudi med plastjo 8 in 7 (Turk in
dr, 1989b), Ponckod smo na povrdini plasti 8 ugotovili
do 20 em Siroke Zlebove, kijih je verjetno naredila tekoca
voda. Zgornji del plasti 8 je skoraj povsod cementiran v
trden karbonatno-fosfatmi sprimek, ki vscbuje veliko
kosti in zob jamskega medveda. V taksnem sprimku je
ticala tudi t. i. kos€ena piscal. Do cementiranja dela
usedlin plast 8 - predvsem v osrednjem predelu jame -
je prislo v daljsem obdobju s povisano temperaturo in
povecanimi padavinami, v katerem niso bili podani
pogoji za odlaganje drugih usedlin, vkljuéno s sigo. Nad
in pod velikimi podornimi bloki v plasti ¥ je ponckod
nastala le 10 em debela plastovita fosfatna skorja.
MineraloSka preiskava skorje je pokazala, da gre za
minerala francolit in dahlit. Spodnja stran velikih
podornih blokov v plasti 8 je fino nazlebljena in nikjer
zasigana. Podobno nazlebljeni so bloki v dnu plasti 5
oz. v plasti 6. Enak relief opazamo ponckod na
danasdnjem jamskem stropu. Kosti v plasteh 6, 7 in v
zgornjem delu plasti 8 so moc¢no preperele - krhke in
bolj pogosto izluzene kot v drugih plasteh. Kosti v
plasteh 2 do 5 so trdne. Vsebujejo neobic¢ajno veliko
kolagena (glej Nelson, ta zbornik). Razlike v ohranje-
nosti kosti so posledica razliéne diageneze usedlin.

Na krajse ravnovesje jamskih tal brez obicajnih
sedimentacijskih in drugih motenj lahko opozarja tudi
skoz in skoz preperel grusé, ki ob dotiku razpade v bel
melj. Tak grus¢ imamo v plasteh 4a, 5a, 7 in zlasti na
nekaterih mestih v plasti 8. Ponckod nastopa skupaj z
moéno preperelimi bloki, Podoben gruié nastopa
ponekod v stalno zmrznjenth tleh na sedanjih peri-
slacialnih  podrodjih® Ni zanesljiv paleoklimatski

*V nafem profilu nastopa vedno skupaj s krioturbacijo. V
plasti 2 ga mi, kljub zelo dolgemu zastoju v odlaganju usedlin.
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third layer to have been created in a similar manner is
layer 5b. It is located above the rock shelf.

2.4. GAPS IN THE DEPOSITION OF
SEDIMENTS

Because of the permanent presence of cave bear,
which used the cave as a winter lair, and also slept it
at night and rested in summer, we must expect very pow-
erful bioturbation of all sediments. This causes in par-
ticular disturbance around major gaps in the deposition
of sediment. A mixing of older and more recent finds
can occur with fresh sedimentation.

The longest break in sedimentation is recorded
between layers 2 and 1. [t embraces at least 30,000 years:
from the end of the wiirmian Interpleniglacial to the
Holocene.

We can also reliably anticipate a major depo-
sitional break of sediments between layers 8 and 7 ( Turk
et al. 1989b). We found channels up to 20 centimetres
wide in places on the surface of layer 8, which were
probably made by running water. The upper part of layer
8 is composed almost everywhere of carbonate and phos-
phate cemented brecera, which contains a lot of bones
and teeth of cave bear. The suspected bone flute was
also stuck in such breecia. The cementation of the sedi-
ment of layer 8 - mainly in the central part of the cave -
occurred during an extended period of raised tempera-
tures and increased moisture, in which there were not
the conditions for the deposition of other sediments, in-
cluding speleotheme. Above and below the large rock
fall blocks in layer 8, in places only a 10 cm thick lami-
nated phosphate crust was formed. Mineralogical analy-
sis of the crust identified the minerals francolite and
dahlite. The lower side of the large rock fall blocks in
layer & is finely grooved and not coated with flowstone.
The blocks on the floor of layer 5 and layer 6 are simi-
larly grooved. We note the same relief in places on the
present cave roof. Bones in layers 6, 7 and the upper
part of layer 8 are heavily weathered, brittle and more
often leached than in other layers. Bones in layers 2 - 5
are hard. They contain an unusually large amount of
collagene (see Nelson, in this volume). Variation in bone
preservation is a result of the various diagenesis of
scdiments.

During shorter periods of stability of the cave
floor surface, without normal sedimentational and other
disturbances, thoroughly weathered rubble can be ob-
served, which disintegrates into white “dust™ at the touch,
There is such rubble in layers 4a, 5a, 7 and especially in
some places in layer 8. In places itappears together with



kazalec. Podobno lahko velja za mocno zaobljen, skoraj
okrogel zdrav grusc, ki nastopa predvsem v plasteh 7 in
8. Kazalci stabilnih jamskih tal so tude redke blatne
usedline in obloge v plasteh 4, 5 in 6 in glinene obloge
v plasti 5.

V plastch 2 do ¥ imamo zanesljive znake vecjih
in manjiih vrzeli v odlaganju jamskih usedlin.
Najpomembnejsa je vrzel v plasti 8, ki predstavija
korenito spremembo v zgradbi in diagenezi usedlin.
Lahko jo povezemo z nekim izrazitim interstadialom v
wiirmskem interpleniglacialu. Manjse vrzeli imamo
lahko 8¢ med plastjo 6 in 7, plastjo 5 in 5b oz. 6 ter med
plastjo 4 in 4a 0z, 5a. Sicer je bilo odlaganje usedlin
bolj ali manj neprekinjeno.

STRATIGRAPHY AND DIAGENESIS OF SEDIMENTS

heavily weathered blocks. Similar rubble appears in
places in permafiost in present periglacial regions.” It is
not a reliable paleoclimatic indicator. Something simi-
lar may apply to the very well rounded hard rubble which
appears mainly in layers 7 and 8. Occasional mud
sediments and coating in layers 4, 5 and 6 and clay coat-
ing in layer 5 are also indicators of a stable cave floor.

There are reliable signs in layers 2 - 8 of major
or minor gaps in the deposition of cave sediments. The
most important is the gap in layer 8, which represents a
radical change in the texture, composition and diagenesis
of the sediments. It may be connected to some explicit
interstadial in the wiirmian Interpleniglacial. There may
be smaller gaps between some other layers, too (Table
5.2). Deposition of clastic sediments was otherwise more
or less unbroken,

* In section, it always appears together with cryoturbation,
There i1s none in layer 2, despite the very long hiatus in the
deposition of sediments.
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3. ANALIZA USEDLIN

3. ANALYSIS OF
SEDIMENTS

Ivan Turk & JANEZ DIRJIEC

Izviedek

Preucili smo zrnavost in sestav pretezno avtohtonih
dolomitnih klastiénih usedlin in - njihovo diagenezo. Poleg
drobcev fosilnih kosti so pomembna sestavina frakeij manjsih
od 10 mm agregati. Kemiéne in mineraloske analize so
pokazale, da gre predvsem za karbonatno-fosfatne agregate.

Zaplasti 2 do 8 je znacilno, da v njih previadujejo
mehanske dolomitne usedline: bloki, grudé, pesck in
melj. Tak3ne usedline so nastale s kruSenjem in (ali)
podiranjem jamskih sten, polic in stropa ter z nadaljnjim

Abstraci

We studied the texture and composition of the pre-
dominantly autochtonous dolomite clastic sediments and their
diagenesis. In addition to fragments of fossil bones, the com-
position of fractions less than 10 mm of aggregates are impor-
tant. Chemical and mineralogical analysis demonstrated that
these are mainly carbophosphate aggregates.

Layers 2 - 8 are characterised by a predomina-
tion of mechanical dolomite sediments: blocks, rubble,
sand and silt. Such sediments are created through the
crumbling and/or collapse of the cave walls, shelves and

81 3.1: Divje babe I. Obloge na korodiranem dolomitnem gruiéu: | - Zrmo brez oblog (v vseh plasteh), 2 - zrmo 2 glineno previeko
(v plasteh 2 in 5), 3 - 2zmo 2z fjavo fosfatno skorjo (predvsem v plasteh 7 in 8), 4 - zmo z rjavimi lisami (v vseh plasich), 5in6 -

2mo 2 blatno previeko (v plasteh 4 in 6). Foto: Franci Cimerman.

Fig: 3.1: Divje babe 1. Coatings on corroded dolomite rubble: 1. grain without coating (in all layers), 2 - grain with clay coating
(in layers 2 and 5), 3 - grain with brown phosphate crust (mainly in layers 7 and 8), 4 - grain with brown streaks (in all layers), 5
and 6 - grain with mud coating (in layers 4 and 6). Photo: Franci Cimerman.
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preperevanjem na jamskih tleh. So avtohtonega izvora.
Alohtone primesi v usedlinah so prisotne samo v
sledovih, razen fosilnih ostankov. Podobne usedline,
brez fosilnih ostankov pleistocenske favne, imamo v
zaraslih nekdanjih mehicih in v obseznih zemeljskih
plazovih pod jamo (s/. [.4). Le da te niso diagenetsko
toliko preoblikovane kot jamski sedimenu,

Kemicne usedline so sige najrazhicnejsih oblik,
cement in razne inkrustacije in impregnacije. Vse sige
so nastale po odlozitvi plasti 2 in so verjetno holocenske
starosti. Odlomki drobnih stalaktitov so bili najdeni samo
Se v plasti 8 pred jamo. Kako so vanjo prisli, ni znano,
Med sigo in plastyjo 2 zija velika ¢asovna praznina,
Neposredno po sedimentaci)i so nastale razne fosfatne
inkrustacije in impregnacije.

Kemicno preoblikovane mehanske vsedline so
razni agregati ter korodiran in preperel grusc in kosti.

Plast

Girusé =4 mm
Layver g

Rubble =4 mm

Melj, pesek, grusé 2-4 mm
Silt, sand, rubble 2-4 mm

0

] 1) 20 in 40 100%%

81 3.2: Divie babe 1. Razmerje med osnovo in gruséem v 20
kilogramskih to¢kovnih vzorcih usedlin iz posameznih plast
v profilu y = 2,00 m. Za primerjavo navajamo vrednost iz
melisca na pobodju pod najdiscem, ki je oznacena z zvezdico.
Fig. 3.2: Divje babe 1. Ratio between matrix and rubble in 20
kilograms of conventional profile samples of sediment from
individual layers in section y = 2.00 m. For comparison, we
give the value, marked with a star, from the talus on the slope
under the site.
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roof, and with further weathering on the ground sur-
face. They are of autochtonous origin. Allochtonous
admixtures in sediments are only present in traces, ex-
cept for fossil remains. We have similar sediments, with-
out fossil remains of Pleistocene fauna, in enclosed talus
and colluvial deposits under the cave, except that these
are not diagenetically so transformed as the cave
sediments (Fig. [.4).

Chemical sediments are flowslones of various
shapes, cement and various encrustations and impreg-
nations. All flowstones were created after deposition of
layer 2, and are probably of Holocene age. Fragments
of small stalactites were only found in layer 8 in front of
the cave. It i1s not known how they were brought there.
There is a large time gap between the speleothem for-
mations and clastic sediment of layer 2. Directly after
the sedimentation, various phosphate encrustations and
impregnations occurred.

The chemically transformed mechanical sedi-
menls are various aggregates and corroded or weath-
cred rubble and bones. These sediments, too, were trans-
formed concurrent with sedimentation, or shortly afier.

Very coarse rubble (64 - 256 mm), coarse to fine
rubble (2 - 64 mm) and sand together with silt (< 2 mm)
were represented in approximately equal volumetric pro-
portions by layers. Rubble-sized particles, sand and silt
are more or less rounded. The roundness increases in
inverse proporiion to the particle size.

We have only systematically studied the fine rub-
ble, in which angular and rounded particles are normally
mixed, independent of differences in the rock: coarse
grained dolomite or fine grained dense dolomite. The
former is more frequent than the latter. Relatively the
largest amount of angular fine rubble is in layers 2, 2¢,
2f, 5b and 6. All the rubble is more or less corroded. It
has crumbled into the silt under pressure. Various coat-
ings on the surfaces of the rubble particles are typical
(Fig. 3.1). At least half of the rounded particles of rub-
ble have a brown staining, which we meet in all layers,
although as a local phenomenon. Particles without a
staining have the natural colour of dolomite rock. Brown
streaks are frequent, which are also obtained on frac-
tured plates. The fractures probably occurred through
freezing at the time of the deposition of the rubble.
Brown phosphate crusts are more rare, except in layer
8, where they are very frequent. They normally cover
only part of the surface, standing out in relief. We con-
clude from this that the encrustations locally or globally
halted turther corrosion of the rubble particles. Light
brown coatings on heavily weathered particles of round
rubble in the lower part of layer 5 are a peculiarity. They
appear in an environment which is rich in matrix (aver-
age 34 % fine rubble, sand and silt) in which clay and
other aggregates predominate (average weight per vol-
ume of the matrix is 111 g/100 ml). They may be clay
coatings, typical of stable areas of sediment (van Vliet-
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Tudi te usedline so se preoblikovale hkrati s sedi- Lano& 1986, p. 93). Together with heavily weathered
mentacijo ali kvegjemu nekoliko kasneje. rubble in layer 4a and 5a, they may represent a halt in
V priblizno enakih prostorminskih delezih so po the deposition and bioturbation of sediments.
plasteh zastopani zelo debel grusé (64 do 256 mm), debel Quantitatively, we studied only fractions smaller
do droben grusé (2 do 64 mm) in skupaj pesck 2 meljem than 4 mm (fine rubble, sand and silt), irrespective of
(= 2 mm). Lokalno previaduje delez blokov (= 256 mm). the composition. We gave them working name matrix.
Plast{i)
Kvadra 41a Kvadrat 46 Laver(s)
Quadrat 41a Quadrat 46
Hobin Cilobina
:;]:t:ll:“ Ml sk, ! Melj, pesek,
‘mrr grusé 2-4 mm Depth gruié 2-4 mm
* Silt, sand, rubble 2-4 mm om Silt, sand, rubble 2-4 mm
54 -54 2 -54
m
47 1 67 4
82 -§2
94 94 |
Kvadrat 17
-106 | f Quadrat 17 -106 | 34
[ Globina % |
[ Melj, pesck, ‘
s Depth
LE) ﬂ;pl grudc 2-4 mm =117
Silt, sand, rubble 2-4 mm
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Kosi grusca, peska in melja so bolj ali manj zaobljeni.
Zaobljenost naraia obrainosorazmerno z velikostjo
frakcij.

Sistematsko smo preucili samo droben grusé, v
katerem se obi¢ajno medajo ostrorobi in zaobljeni kosi,
neodvisno od kamninske razlicice: belega zrnatega
dolomita ali temno sivega gostega dolomita. Prvi je
pogostejdi od drugega. Sorazmerno najved ostrorobega
drobnega grusca je v plasteh 2, 2¢, 21, 5bin 6. Ves grusc
je bolj ali manj korodiran. Globinsko prepereli grusé je
krhek in ima zelo hrapavo povriino. Ob pritisku razpade
v melj. Znacilne so razlicne obloge na povrsini kosov
grusca (s/. 3.1). Vsaj polovica zaobljenih kosov gruica
ima rjav oprh, ki ga sre¢ujemo v vseh plasteh, vendar
kot lokalen pojav. Kosi brez oprha imajo naravno barvo
dolomitne kamnine. Pogoste so rjave lise, ki se dobijo
tudi na ploskvah v razpokah. Razpoke je verjetno
naredila zmrzal v ¢asu odlaganja grus¢a. RedkejSe so
rjave fosfatne skorje, razen v plasti 8, kjer so zelo
pogoste. Obicajno prekrivajo le del povrine, ki reliefno
izstopa. 1z tega sklepamo, da so inkrustacije lokalno
ali globalno ustavile nadaljnjo korozijo kosov gruica.
Poscbnost so svetlo rjave impregnacije na moéno
preperelih kosih okroglega prusca v spodnjem delu plasti

Their values ranged between 10 % and 70 % net in rela-
tion to the coarser rubble. We ascertained the same vari-
ability within layers and between layers. This may be
because of the nature of the dolomite rock, various lo-
cal causes of its decomposition, and diagenetic proc-
esses. In any case, the data is not the most suitable for
studying our sediments. Similarly, the data for all other
fractions would not have been suitable, Nevertheless,
we can establish an interesting oscillation of the matrix
in relation to other rubble sized fractions by layers, on
the basis of values of conventional profile samples, sam-
ples from selected quadrats and spits and standard sta-
tistics of random samples from all quadrats and spits.
The results, obtained in various ways, are in good mu-
tual agreement (Figs. 3.2 - 3.4).

The composition of fractions depends on their
size, Grains = 16 mm are composed almost exclusively
from pieces of dolomite and bones. The composition of
smaller particles is more varied. In addition to fragments
of dolomite and bones, in particles of 10 - 3 mm appear
phosphate aggregates and fragments of teeth, charcoal,
flowstone and noncalcereous rocks (Fig. 3.6). Phosphate
aggregates of this size are, however, rare, although they
appear locally from layers 2 - 3 down. The peak is

Melj, pesek. grudé 2 - 4 mm
Sult, =aoud, rubble 2 - 4 mm
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Rubble = 4 mm

{n 166)
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SI3.4: Divje babe |, Standardne statistike razmerja med osnovo in gruséem v 10 do 20 kilogramskih podroénih vzorcih usedlin
iz mnozice kvadratov in reznjev, ki je bila opredeljena po nagubanih plasteh 2 do 5 s pomodjo klasterske analize tipa k-means.
Legenda: - pokonéna értica je srednja vrednost (M), - vodoravna &rta je standardna deviacija (1 SD), - okviréek je interval

zaupanja (CL 99 % za plasti | - 5 in 95 % za plasti 6 - B).

Fig: 3.4. Divje babe 1. Standard statistics for ratio between matrix and rubble in 10 to 20 kilograms random samples of sediment
from all quadrats and spits, determined for the folded layers 2 to 5 with the aid of k-means cluster analysis. Legend: - vertical bar
is mean (M), - horizontal bar is standard deviation (1 SD), - box is confidence level (CL 99% in layers 1 - 5 and 95% in layers 6

- 8)
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5. Nastopajo v okolju, ki je bogalo 2 osnovo (povpreéno
34 % drobnega gruiéa, peska in melja), v kateri
previadujejo ilovnati in drugi agregati (povpreéna
prostorninska teza osnove je 111 g/100 ml). Lahko gre
za glinene previcke, znacilne za stabilno povrije usedlin
(van Vliet-Lanoé 1986, 93). Skupaj s popolnoma
preperelim gruiéem v plasti 4a in 5a bi lahko pred-
stavljale zasto] v odlaganju in bioturbaciji usedlin,

Kvantitativno smo preucili samo frakcije, manjse
od 4 mm (droben gruié, pesck in melj), ne glede na
sestavo. Imenovali smo jih 2 delovnim imenom osnova,
Njihove vrednosti se gibljejo med 10 % in 70 % neto v
odnosu do debelejfega gruica. Ugotovili smo enako
variabilnost #znotraj plasti kot med plastmi. To je lahko
zaradi narave dolomitne kamnine, razliénih lokalnih
vzrokov za njeno razpadanje in diagenetskih procesov.
Vsckakor podatek ni najbolj primeren za preu¢evanije
nasih usedlin. Podobno ne bi bili primerni podatki za
vse druge frakeije. Kljub temu smo lahko ugotovili
zanimiva nihanja osnove in ostalega gruica po plasteh,
in sicer na podlagi to¢kovnih vzorcev iz profila,
podro¢nih vzorcev iz kvadratov in reznjev in opisnih
statistik  podrocnih vzorcev. Izsledki, pridabljeni na
razlicne nacine, se med seboj dobro ujemajo (st 3.2 -
3.4).

Sestav frakelj je odvisen od njihove velikosti,
Frakcije nad 16 mm so sestavljene skoraj izkljuéno iz

ANALYSIS OF SEDIMENTS

achieved in layer 8, where there are actually no longer
any dolomite clasts of this size. There are also large
phosphate aggrecates in lavers 5 and 7. There are least
in layers 2, 4 and 5b. Where there is no aggregates, all
the rubble is angular, as is the rubble in the “fossil” talus
close to the cave. The phosphate aggregates, which we
submitted to routine chemical analysis by the EDAX
procedure (Fig. 3.5), are notable for the impressions and
fossil hairs of cave bear (Turk er al. 1995a). Chapter 8
presents numerous rounded very small fragments of
bones and teeth which were created at the same time as
the sediments (synsedimentarily). Their quantity corre-
sponds with the quantity of fossil remains of cave bear
by layer.

We obtained the best overview of the composi-
tion of sediments by analysing part of the sand-silt frac-
tion of the matrix (0.5 - 3.0 mm). lts main constituents
are: dolomite clasts, phosphate aggregates and fragments
of'bone and teeth. Flowstone grains and fragments, char-
coal and noncalcercous rocks appear in smaller quanti-
ties. There are only flowstone grains and fragments in
layer 2, mainly in the upper part. They gradually disap-
pear with depth. There are most fragments of charcoal
in layers 2, 4 and 6. The phosphate aggregates are un-
doubtedly the most interesting. They contain more than
10 % phosphorous and a fair amount of calcium. X-ray
diffraction of the sand-silt fraction of the phosphate layer
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Si. 3.5: Divje babe 1. Rentgenska difrakeija drobnih fosfatnih agregatov narejena na Oddelku za geologijo NTF v Ljubljani in
kemijski sestav fosfatnega agregata analiziranega s postopkom EDAX na Ministrstvu za notranje zadeve RS,

Fig 3.5: Divje babe . X-ray diffraction of tiny phosphate aggregates carried out at the NTF Department of Geology in Ljubljana
and chemical composition of phosphate aggregates analysed by the EDAX procedure at the Ministry of Internal AfTairs of the

Republic of Slovenia.
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kosov dolomita in kosti. Sestav manjsih frakcij je
pestrejii. Poleg ko$ckov dolomita in kosti se Ze v
frakeijah 10 do 3 mm pojavijo fosfatni agregati ter drobei
zob, oglja, sige in nekarbonatnih kamnin (s 3.6).
Fosfatni agregati te velikosti so sicer redki, vendar
lokalno nastopajo Ze od plasti 2 do 3 navzdol. Vrhunee
dosezejo v plasti 8, kjer dejansko ni ve¢ dolomitnih
klastov te velikosti. Veliko fosfatnih agregatov je tudi v
plasteh 5 in 7. Najmanj jih je v plasti 2, 4 in 5b. Kjer ni
agregalov, je ves grusé ostrorob. Taksen je tudi gruscé v
“fosilnem™ melidéu v bliZzini jame. Fosfatni agregati, ki
smo jih kemijsko analizirali  klasi¢no s posiopkom
EDAX (sl. 3.5), so poznani po odtisih in fosilih dlakah
jamskega medveda (Turk in dr. 1995a). Poglavie zasc
predstavljajo Stevilni zaobljeni drobei kosti in zob, ki
so nastali hkrati z usedlinami. Njihova koli¢ina se ujema
s koli¢ino fosilnih ostankov jamskega medveda po
plasteh.

Najboljsi pregled nad sestavo usedlin smo dobili
s preucevanjem dela pes¢enomeljaste frakcije osnove

5L 3.6: Divje babe 1. Fosfatmi agregati v frakcyjah 10 do 3
mm in 3 do 0,5 mm. Manj3a frakeija so razliéno obhikovani in
obarvani agregan v plasti 8. Foto: Marko Zaplatil.

Fig. 3.6: Divje babe 1. Phosphate aggregates in fractions 10
to 3 mm and 3 to 0.5 mm. The smaller fractions are variously
shaped and coloured aggregates m laver 8. Photo: Marko
Zaplatil.
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in the back of the cave, identified in addition to dolo-
mite as the predominant mineral, francolite and quartz
(anal. N. Zupan Hanjna) (Fig. 3.5). Since the fraction
contained almost only phosphate aggregates, we may
conclude that the phosphate appears in the form of
francolite. We also found quartz grains in thin sections
of the phosphate aggregates. Their origin is unclear. All
phosphate and other aggregates up to layer 7 are rounded
and brownish in colour, Phosphate aggregates in the
shape of cauliflowers, in addition to normal rounded
forms, first appear in layer 8. They are also distinguish-
able from each other in colour: the rounded aggregates
are lighter, the cauliflower shaped darker (Fig. 3.6). The

Plast = .
Lavet Agregali Agr. Klasti
= Apurepates K st Clasts
2 5
4
5
h F
"

o) 10 110 120 130 1400 150

i/ 100 ml

Si. 3.7: Divje babe I. Prostorninske teze osnove kot merilo
vsebnosti fosfatnih agregatov in stopnje fosfatogeneze v
tockovnih vzorcih usedlin iz posamezmh plasti v profilu y =
2,00 m. Za primerjave navajamo vrednost 1z melidéa na
pobodju pod jamo, ki je oenacena z zvezdico.

Fig. 3.7: Divje babe 1. Volumetric weight of matrix as a
measure of the content of phosphate aggregates and the degree
of phosphogenesis in conventional profile samples of sediment
from individual layers in section y = 2.00 m. For comparison,
we give the value, marked with a star, from the talus on the
slope under the site.
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Fig. 3.8: Divje babe 1. Volumetric weight of matrix as
a measure of the content of phosphate aggregates and
the level of phosphogenesis from selected quadrats
and spits. Values are expressed as an average of three
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(0.5 do 3,0 mm). Njene glavne sestavine so: dolomitni
klasti, fosfatni agregati in drobei kosti ter zob. V manjSih
koli¢inah nastopajo ko&¢ki in drobei sige, oglja ter
nekarbonatnih kamnin, Koscki in drobei sige so samo
v plasti 2, predvsem v njenem zgornjem delu. Z globino
postopno poidejo. Drobeev oglia je najved v plasti 2, 4
in 6. Najbolj zanimivi so nedvomno losfatni agregati.
Vsebujejo ved kot 10 % fostorja in precej kalija.
Rentgenska difrakeija pes¢enomeljaste frakeije fosfatne
plasti v ozadju jame je poleg dolomita kot vecinskega
minerala ugotovila Se francolit in kremen (sl. 3.5) (anal.
N. Zupan Hajna). Ker je frakcija vsebovala skoraj samo
fosfatne agregate, lahko sklepamo, da fosfat nastopa v
obliki francolita. Kremeceva zma smo ugotovili tudi v
zbruskih fostatnih agregatov, Njihov izvor ni pojasnjen.
Vsi fostatni in drugi agregati do vkljucno plasti 7 so
zaobljeni in rjavkaste barve. V plasti 8 se prvié pojavijo
fosfatni agregati v obliki cvetaée poleg obicajnih
zaobljenih. Eni in drugi se locijo tudi barvno: zaobljeni
agregati so svetleji, cvetacasti pa temnejsi (s/. 3.6).
Agregati v obliki evetaCe so verjeino nastali kot
samostojne tvorbe v Casu cementiranja plasti 8. Po
nastanku in obliki so podobni sigi, ki se §¢ vedno tvori v

aggregates in the shape of cauliflowers were probably
formed at the time of the cementing of layer 8 as an
independent formation, on the basis of the formation
and shape of similar flowstone, which is still being cre-
ated in the interior of the cave. The rounded aggregates
sometimes have deep cracks. On the surface of these
aggregates, and in the surface cracks, are visible vivianite
dendrites. The cracks are evidence of the original plas-
ticity of the aggregates, and the dendrites in them of the
fossil age of the cracks. The cracks were created by co-
agulation at the time of formation, or phosphatogenesis.
The rounding may be o mechanical origin, or it may be
connecled with the melting of the ice that formed under
past periglacial conditions.

We systematically traced the content of the phos-
phate aggregates from layer to layer on the basis of the
volumetric weight primarily of the sand and silt frac-
tion of the matrix. This ranged from 84 to 149 g/100 ml.
Variability among layers is greater than within them. So
the data is more useful for dividing layers than as a quan-
tity of the matrix. Layer 8, which has practically no dolo-
mite clasts, has the most aggregates. Layer 2 has the
least aggregates. There are almost entirely dolomite
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S 3.9: Divje babe 1. Standardne statistike prostorninske teZe osnove kot merilo vsebnosti fosfatnih agregatov in stopnje
fosfatogeneze v podrocnih vizorcih usedlin 1z mnozice kvadratov in reznjev, ki je bila opredeljena po nagubanih plasteh 2 do 5 s
pomodio klasterske anahize tpa k-means. Legenda: - pokonéna Ertica je srednja vrednost (M), - vodoravna érta je standardna
deviacija (1 SD), - okvircek je mterval zaupanja (CL 99 % za plasti | - 5 i1 95 % za plasti 6 - ¥).

Fig. 3.9: Divje babe |, Standard statistics of volumetric weight of matnix as a measure of the content of phosphate aggregates and
levels ol phosphogenesis i random samples of sediment from all quadrats and spits, determined for the folded layers 2 1o 5 with
the aid of k-means cluster analysis. Legend: - vertical bar is mean (M), - horizontal bar is standard deviation (1 SD), - box is

confidence level (CL 99% in layers | - 5 and 95% in layers 6 - 8).
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notranjosti jame. Zaobljeni agregati imajo véasih
globoke razpoke. Na povriini teh agregatov in v
ploskvah razpok so vidni vivianitovi dendniti. Razpoke
so dokaz za prvotno plasticnost agregatov, dendriti v
njih pa za fosilno starost razpok. Razpoke so nastale pri
strjevanju v ¢asu nastanka ali fosfatogeneze. Zaobljenost
je lahko mehanskega izvora, lahko pa je povezana tudi
s topljenjem ledu, ki je nastal v preteklih periglacialnih
razmerah,

Vsebnost fosfatnih agregatov sino sistematsko
zasledovali od plasti do plasti na podlagi prostorminske
teze predvsem pescenomeljaste frakeie osnove, Ta se
giblje v razponu od 84 do 149 ¢/100 ml. Variabilnost
med plastmi je vedja kot znotraj njih. Zato je podatek
uporabnejsi za locevanje plasti kot koli¢ina osnove.
Najved agrepatov ima plast 8, ki v osnovi prakticno nima
dolomitnih klastov. Najmanj agregatov ima plast 2. V
njeni osnovi so skoraj samo dolomitni klasti. Taksna je
tudi osnova “fosilnega™ meliséa v blizini jame. Delez
fosfatnih agregatov v osnovi smo primerjali po plastch
na podoben nac¢in kot koli¢ino osnove, Tzsledki razlicnih
metod se med seboj zelo dobro ujemajo (s 3.7 - 3.9).
Zato so podatki verodostojni in nam dajo dober vpogled
v diagenezo usedlin, Kako je diaganeza potekala, kaj je
bil njen glavni vzrok, je tema, ki je tu ne moremo
obdelati. Vsckakor diageneza ni nujno povezana z
doloceno obliko klime, ampak je lahko potekala precej
neodvisno od klimatskih razmer.

Meritve kalcijevega karbonata po plasteh so
pokazale vrhunec v plasteh 2 do 4 in padec v plasti 8.
To ni toliko povezano z izluzevanjem in izpiranjem kot
z agregati in fosfatogenezo. Plast 8 je izrazito bazicna.
Povpreéna vrednost pH je 8,29 (n = 8).

ANALYSIS OF SEDIMENTS

clasts in its matrix. This is also the matrix of the “fossil™
talus in the vicinity of the cave. We compared the pro-
portion of phosphate aggregates in the matrix by layers
in a similar way as the quantity of the matrix. The re-
sults of the various methods corresponded well (Figs.
3.7 - 3.9). So the data are reliable and give us a good
view into the diagenesis of sediments, How the
diagenesis oceurred, what was its main causc, is a theme
with which we cannot deal here. In any case, diagenesis
is not necessarily linked with specific forms of climate,
but can take place fairly independently of ¢limatic con-
ditions.

Measurements of calcium carbonate by layers
showed a peak in layers 2 - 4 and a fall in layer 8, This
15 not so much connected with leaching and eluviation
as with aggregates and phosphatogenesis. Layer 8 is
cxplicitly basic. The average pH value is 8.29 (n = 8).
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4. RADIOKARBONSKO
DATIRANJE KOSTI IN

OGLIJA 1Z Diviid BAB |

4. RADIOCARBON DATING
OF BONE AND CHAR-
COAL FROM DIVIE

BABE I CAVE

D. ErLE NELSON

DATIRANIE KOSTNIH VZORCEV 1Z
JAME DIVIE BABE | Z URANOVIM
NIZOM (DODATEK)

URANIUM SERIES DATING OF
BONE SAMPLES FROM DIVIE BABE |
CAVE (APPENDIX)

Ten-Lune Ku

Izviecek

Stevilne radiokarbonske meritve, opravljene z
akeeleratorsko masno spektrometrijo (AMS) na vzoreih kosti
i oglia iz vsedhn v jan Divie babe 1, kaZejo, da je bila jama
obiskovana v moustenienski dobi v Casu od veé kot 50000 let
do pred okrog 35.000 let.

Po nekaj  poskusnih datranjih 2 metodo U/Th na

kosteh je mogoée sklepati, da so najstarejde plasti stare vsaj
okrog 80.000 let.

4.1. Uvop

Clanek poroca o izsledkih obsernega projekta
radiokarbonskega datiranja, ki smo ga opravili na
izbranih najdbah 2 izkopavanj najdisca Divje babe [ v
zahodmi Sloveniji. Kot podrobno obravnavajo drugi
prispevki v tem zborniku, so v jami Divje babe | obsezne
usedline, ki vsebujejo obilo dokazov o nekdanji
navzocnosti tako ljudi moustérienske dobe kot tudi danes
tzumrlega jamskega medveda (Ursus spelaens). Zelo
tezko je dobiti zanesljiva kronoloska zaporedja za tako
stare najdbe. Razen radiokarbonske metode ni nobenth
drugih splosno uporabnih datirnih tehnik, ki bi rutinsko
zagotavljale zanesljive podatke o starostih v tem
obdobju, celo radiokarbonska metoda ima v tem
obmogju velike omejitve. Njena zgornja starostna meja
Je okrog 50,000 let in kaZe tako na obéutljivost merilne
metode kot na izjemne tezave pri Giséenju vzoreey zi
meritve. Zlasti zaradi onesnazenja vzorcey so meritve v
obdobju od 40.000 do 50.000 let pred sedanjostjo (p. s.)
zelo tezke.

Ta raziskava se je zacela pred nekaj ved kot
desctletjem, ko so tedaj Se razvijajoco se metodo

Abstract

Numerous AMS radiocarbon measurements of bone
and charcoal samples from the deposits at Divje babe 1 indi-
cate that there was  Moustenan-age occupaton of this site
from a time before 50,000 years until about 35,000 years ago.

A few trial U/Th dates on bone suggest that the earli-
est measured deposits have a minimum age of about 80,000

YEirs.

4.1. INTRODUCTION

This paper reports the results of an extensive ra-
diocarbon dating project undertaken on materials from
excavations at the Divje babe 1 site of Western Slovenia,
As discussed in detail in other papers in this volume,
Divje babe [ cave has extensive deposits containing
abundant evidence of the past presence of both
Mousterian-age humans and the now-extinet cave bear
(Ursus spelaens). s especially difficult 1o obtain reli-
able chronologies for materials of this age. Other than
the radiocarbon method, there are no generally-apphica-
ble dating technigues that can routinely provide reli-
able age information for this time period and the radio-
carbon method itself is very pressed within this range.
It has an upper age limit ol about 50 ka, which reflects
bath the sensitivity of the measurement method and the
extreme difficulty in purifying the samples to be meas-
ured. In particular, the problem of contaminants makes
measurement within the 40 - 50 ka BP time span very
ditticult.

This present study was begun a little more than
a decade ago, when the then developing method of ac-
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SI 4.1: Divje babe I: Lokacije radiokarbonskih in U/Th vzorcev v tlorisu in vzdolZnem prerezu, Vzorci kosti in oglja iz istih
1izkopov so oenadeni s pudéico. Risba: Ivan Turk in Dragica Knific Lunder.

Fig. 4.1: Divje babe L. Lay-out of radiocarbon and U/Th samples in groundplan and longitudinal section. Samples of bone and
charcoal from the same spits are indicated by arrows, Drawing: Ivan Turk and Dragica Knific Lunder,
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akeeleratorske masne spektrometrije (AMS) zaceli resno
uporahljati za radiokarbonsko datiranje. § projektom
smo hoteli preveriti novo metodo AMS, hkrati pa smo
poskusali dobiti zanesljive podatke o absolutni starosti
najdiscéa,

Vecino dela smo opravili 2 napravami AMS na
Univerzi Simona Fraserja (zdaj razpusfena Skupina
RIDDL), ki se je nahajala na Univerzi McMaster v
Ontariv v Kanadi. Nekaj vzorcev je bilo pozneje
ponovno izmerjenih na Centru za akceleratorsko masno
spektrometrijo drzavnega laboratorija Lawrence-
Livermore v Kalitorniji v ZDA.

Ko so bile radiokarbonske meritve opravljene,
se je dr. Teh-Lung Ku (Vede o Zemlji, Univerza juzne
Kalifornije) ponudil, da Stiri vzoree Kosti preveri z
metodo U/Th datiranja. Ceprav je datiranje kosti z
metodo U/Th vprasljivo zaradi nacina vklju¢evanja U
v kost, lahko doseZze mnogo starejia obdobja kot metoda
“C. Torej lahko ponudi uporaben preizkus. Rezultate
datiranja z metodo U/Th podaja dr. Ku v dodatku k temu
prispevku.

Radiokarbonska metoda zagotavlja torej najbolj
zunesljive podatke o starostih za mlajie najdbe, mediem
ko daje pri najstarejsih najdbah metoda U/Th verjetno
najboljse ocene. Toda nobena od obeh metod ne
zagotavlja kronologije, ki bi bila sama po sebi dovolj
zanesljiva za podrobno arheolosko razlago. Dobljene
rezultate moramo torej obravnavati skladno s stra-
tigrafijo najdisca (glej Turk, ta zbornik).

4.2. VZORCI IN PRIPRAVA VZORCEV

Vzorei, ki so bili izbrani za meritve, so zajemali
posamezne primere Stevilnith medved)ih kosti, najdenih
v razlicnih plasteh, in majhne koscke oglja iz ved kurisé
(s1. 4.1). Ve€ina vzoreev kosti in vsi vzorei oglja so bili
veliko premajhni za tradicionalno metodo radiokarbon-
skega datiranja s spektroskopijo beta (B), v celoti pa so
ustrezali zahtevam AMS po vzorcih 2 miligramsko maso.
Spisek in opis podajamo v razpredelnici 4.1.

Kemicna priprava vzorcev tako velikih starosti
Je kritiéna, saj lahko celo majhne stopnje kontaminira-
nosti z materiali, ki vsebujejo sodobni ogljik, izdatno
spremenijo starost merjenega vzorca. S 4.2 kaZe
navidezno starost vzorcev kot funkcijo stopnje
kontaminiranosti s sodobnim ckvivalentom ogljika. (S
sodobnim ekvivalentom mislimo na ogljik # radiokar-
bonsko starostjo nic ali vecjo kolicino starejSega ogljika,
ki bi imel enak udinek). Ze kontaminiranost z nckaj
promili sodobnega ogljika zadostuje, da pri vezorcih, ki
s0 v resnici stari od 70.000 do 80.000 let, izmerimo
starost v razponu od 40.000 do 50.000 let. Ta primer pa
ieneposredno pomemben za nado raziskavo. Nasprotno
pa je kontaminiranost z zelo starim (“mrivim”) ogljikom
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celerator mass spectrometry (AMS) was just beginning
to be seriously applied to radiocarbon dating. The project
was conceived both to test the new AMS method and to
attempt to obtain reliable archacological age informa-
tion for the site,

Most work was done at the Simon Fraser Uni-
versity AMS facility (the now-dishanded RIDDL Group)
located at McMaster University in Ontario, Canada. A
few samples were later re-measured at the Center for
Accelerator Mass Spectrometry at the Lawrence-
Livermore National Laboratory in California, USA.

Aller this radiocarbon work was completed, Dr.
T.-L. Ku (Earth Sciences, University of Southern Cali-
fornia) offered to test four of the bones using the U/ Th
dating method. While U/Th dating of bone is problem-
atic due to the nature of U uptake in the bone, it can
reach ages much older than the "C method, and thus it
can provide a useful check. The U/Th results are given
by Dr. Ku in an Appendix to this paper.

For the younger material then, radiocarbon pro-
vides the most reliable age mformation, while for the
oldest samples, the U/Th method probably gives the best
estimate. However, neither method provides a chronol-
ogy which s in itself of sufTicient reliability for detailed
archacologic interpretation. These results must then be
considered in the context of the site stratigraphy (see
Turk, in this volume).

4.2. THE SAMPLES AND SAMPLE
PREPARATION

The samples chosen for measurement included
individual examples of the numerous bear bones found
throughout the deposits and small pieces of charcoal
from several hearths (Fig. 4.7). Most bone and all char-
coal samples were far too small for the traditional f3-
counting method of radiocarbon dating, but they were
entirely adequate for the mg-sized AMS requirements,
A list and description is given in Table 4.1,

Chemieal preparation of samples of these great
ages is critical, as even small amounts of contamination
by materials containing recent carbon can drastically
alter the measured sample age. Fig. 4.2 shows the ap-
parent age of samples as a function of the amount of
contamination by Modern-equivalent carbon. (By Mod-
ern-equivalent we mean carbon with a radiocarbon age
ofzero, or a greater amount of older carbon which would
produce the same effect.) As an example of direct rel-
evance to this study, contamination by only a few parts
per thousand of Modern carbon is sutficient to result in
measured ages in the 40 - 50 ka range for samples of
true age 70 to B0 ka. In contrast, contamination by very
old (“dead”) carbon is a much smaller problem for old
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Razpredelnica 4.1 Radiokarbonsko datirani vzorci.
Table 4.1 Radiocarbon samples dated.

Plast | lzkop | Kvadrat | Globina | St. vzorca Tip vzorca T Opis vzorca *

Layer] Spit | Square | Depth Sample nnl Sample type Sample description®

2 [II-10 | 1R6+187| 0.80-140] Al kost, j. medved - bone, cave bear lobanja, juvenilna - cranium, juvenile
6 Vil 203 240-270| A3 _Eml, j. medved - bone, cave bear I‘::Tmr, juvenilen - I'cmur,-juvcnilc

8 X 7 172 3_-10;3_?0_._ Ad kost, j_ medved - bone, l:a\-'i_:gﬁ‘élr fibula, adulina - fibula, adull_

8 X 172 340-370 2084 -:ngjc - charcoal Pinus cf. sylvestris (mugo)

8 | XI | 183 | 370390 23/85 oglic/charcoal - iglavec - conifer (Abies)

8 Xl 183 | 370390 A5 | “kost, j. medved - bone, cave bear lobanja, adultna - cranium, adult

10 X1 191 390420 Ab m_] medved - bone, cave bear radius, adulten - radius, adult

0 | xu | s 3.90-420| 26/85 - _ugljc - charcoal | Pinuy

10 | Xu | 182 | 390420] 2785 oglje - charcoal ' Pinus
10 X | 179 | 390420 28485 oglie - charcoal Pinus

10 | X 189 | 3.90-420| 29/85 oglje - charcoal Pinus

10 | XII 191 3.90-4.20| 30/85 oglje - charcoal Ir Pimis

13 | Xl 172 | 4.20-4.45 A7 kosl, J. medved - bone, cave bear " femur, subadulten - femur, sub-adult
13 | X 173 | 4.20-4.45| 37/83 oglje - charcoal Pinus/Picea - Larix

13 X1 172 4.20-445 ) 38/8S oglje - charcoal Pinus/Picea - Larix
13 X1 | 173 [420445] BIl | kost, j. medved - bone, cave bear tibija, adultna - tibia, adult

13 | XU | 182 | 420445 B6 | kost,j. medved - bone, cave bear tibija, subadultna - tibia, sub-adult
13 | x| 183 [ 420445| B? | kost,j. medved - bone, cavebear | tibija, adultna - fibia, adult

13 . X . 188 4.20-4.45 B_i | kost, j. medved - bone, cave bear tibija, enoletna - tibia, yearling

13 | x| 192 | 420445] BI0 | kost, j. medved - bone, cave bear tibija, adultna - tibia, adult
17a | X]Xlu! I.J..] 5.Rﬂ~h.0.[l AR kost, j. medved - bone, cave bear metakarpus, adulten - metacarpus, adult
17a I)(}(II] 115 | 685 61/86 oglje - charcoal Picea - Larix
17a !kXIjI 115 ' 6.70-7.05 A9 Iiust. J. medved - bone, cave bear humerus, juvenilen - humerus, juvenile
18 [XXiv| 109 | 713 | 63/86 oglic - charcoal Pinus - Abies

18 |XXIV] 109 | 7.05735| AlOa kost - bone : nedolocen odlomek - unidentif. fragment
I8 |XXIV I 109 | 7.05-7.35| Al0b kost - bone nedoloéen odlomek - unidentif, fragment
19 - » 1.75-830|  All kost - bone odlomek rebra - rib fragment

19 92 7.90 51/85 | oglje - charcoal iglavee -comifer (Pinus/Picea - Lariv)
20 |XXIX|[ 122 H.H}-H,'JU. A2 | kost, j. medved - bone, cave bear nedolocen odlomek - unidentif. fragment
W0 XXIX |122:115 875 | 7286 oglje - charcoal Picea/Abies

* Kosti je dolo¢il Ivan Turk. - Bone determination by Ivan Turk.
Oglie je dolocil Alojz Sercelj. - Charcoal determination by Alojz Sercelj.

pri starih vzorcih precej manj problematicna, saj dodatek
1 % mrivega ogljika poveda navidezno starost le za 80
let, V tem delu bodo torej problemi s kontaminiranostjo
lahko spremenili ¢asovno lestvico v smeri proti manjsim
starostim,

Odpravljanje kontaminiranosti v tako majhnih
koli¢inah je zelo tezavno. V preteklosti so v ta namen
razvili razlicne kemijske postopke. Vendar ucinkovitost
teh metod v vsakem posameznem primeru ni mogode
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samples, as addition of 1 % of dead carbon increases
the apparent age by only 80 years. In this study, then,
problems with contamination will tend to compress the
time scale towards younger ages,

Eliminating contamination at such low levels is
very difficult, and various chemical procedures have
been developed in the past. However, one cannot pre-
dict the efficacy of these methods in any given case, as
circumstances vary from site to site and even from sam-



St 4.2: Navidezna radiokarbonska starost (navpicno) glede
na koli¢ino onesnazenosti (vodoravno).
Fig. 4.2: Apparent radiocarbon age vs. contaminant amount.

predvideti, saj se okolid¢ine od najdisca do najdisca - in
celo od vzorea do vzorca na enem najdiséu - spreminjajo.
Priporoéljivo je, da datiramo najdbe iz razli¢nih
organskih snovi iz vsake plasti, katere starost nas zanima,
sa) bodo problemi pri razlicnih vrstah snovi verjetno
razliéni. Skladni rezultati bodo torej nakazovali
zanesljive starosti, medtem ko bodo razhajajodi se
rezultati pomenili neresene probleme. Datiranje oglja
in kosti bi moralo zagotoviti uporaben preizkus metode.
Podrobnosti priprave vzorcev so sledece:

4.2.1. Oglje  Oglje je primeren material za
radiokarbonsko datiranje, saj se je pokazalo, da je oglje
zveliko ogljika zelo stabilna snov in da je torej mogode
uporabiti natancne istilne postopke. V tej raziskavi smo
vzorce oglja obdelali z Gohovo in Malloyevo metodo
kislina - lug - kislina (Goh in Malloy 1972). Vsak vzoree
smo najprej pregledali pod mikroskopom z majhno
povecavo in izbrali lepe koscke za nadaljnje delo. Te
koscke smo potem zavreli v 2N HCI, da bi odstranili
morebitne karbonate in druge v kislini topljive
kontaminante. Po ohladitvi in spiranju z destilirano vodo
smo preostali material ¢ez nod namakali v raztopini
NaOH in natrijevega pirofosfata, da bi odstranili v lugu
topljive humusne snovi. To luzno kopel smo ponavljali,
dokler raztopina ni bila &ista. Vzorce smo potem znova
sprali # destilirano vodo, nato okisali s HCI, da smo
odstranili morebitne usedle karbonate, spet sprali in
posudili v peci pri nizki temperaturi. Preostanke smo
ponovno pregledali pod mikroskopom.

4.2.2. Kosti  Radiokarbonske meritve kosti so
pogosto vprasljive, sa) so pretekle izkusnje s tem
materialom zelo razlicne. Kljub temu smo ve€ino nasih
meritev opravili na kosteh, in sicer iz ved razlogov. Prvié,
zelo majhne velikost vzorcey, ki jih zahteva datiranje z
metodo AMS, nam dovoljujejo, da uporabimo kemiéne
obdelave, ki bi bile pri tradicionalni radickarbonski
metodi nemogoce. Drugié, pri meritvah kosti smo
prepricani, kaj datiramo: smrt dologene, identificirane
zivali, Nadalje, kosti na najdiscu Divje babe 1 so bile
videti izredno dobro ohranjene za tako zelo stare vzorce.
Mnoge od njih kazejo malo ali nobenih znakov
degradacije. Konéno, razvili smo modifikacijo starejie
metode priprave kosti, ki smo jo hoteli preizkusiti v teh
zahtevnih okolis¢inah.
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ple to sample within a site. It is advisable to date differ-
ent materials from each level of interest, as the prob-
lems with each type are likely to be different. Concord-
ant results will thus suggest reliable ages, while discord-
ant results will indicate unresolved problems.  Dating
both charcoal and bone should provide a useful cross-
check. Preparation details of samples are as follows:

4.2.1. Charcoal Charcoal is a favoured radio-
carbon dating material, as it has been found that well-
carbonized charcoal is a very stable material, and it is
thus possible to apply rigourous cleansing procedures.
In this study, we used the acid-base-acid method of Goh
and Malloy (1972) to treat the charcoal samples. Each
sample was first examined under a low-power micro-
scope to select good-looking picces for further work.,
These pieces were then boiled in 2N HCl o remove any
carbonates and other acid-soluble contaminants. After
cooling and washing in distilled water, the remaining
material was soaked overnight in a solution of NaOH
and sodium pyrophosphate to remove base-soluble hu-
mic material. This base soak was repeated until the so-
lution was clear. The samples were then washed again
in distilled water, acidified with HCI to remove any pre-
cipitated carbonates, washed once more and dried in a
low-temperature oven. The residues were examined
again under the microscope.

4.2.2 Bone Radiocarbon measurements on bone
are ofien suspect, as past experience with this material
has been very varied. Even so, most of our measure-
ments have been made on bone, for several reasons. First,
the very small sample size requirements of AMS dating
allows us to apply chemical tremtiments which would be
impossible with the traditional radiocarbon method.
Next, we are certain of what we are dating in measuring
bone; the death of a specific, identified animal. Further,
the bones at the Divje babe | site seemed to be extremely
well preserved for samples of this great age. Many show
little or no sign of degradation. Last, we had developed
a modification of an older bone preparation method
which we wanied to test in these stringent conditions.
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S to modificirano metodo obdelave poskusamo
izlo¢iti 1z kosti le tiste molekule, ki so morale biti del
originalne kosti, vse preostale pa zavreci. Ta pristop je
ravno nasproten tistemu, ki ga uporabljamo pri oglju:
namesto da bi odstranili nedoloéene kontaminante,
poskusamo v tem primeru izlociti le tiste materiale, ki
so morali biti del prvotnega vzorca. Kost tvorita
mineralna sestavina (kalcijev hidroksiapatit) in
proteinska sestavina, ki je predvsem kolagen. Mole-
kularni kolagen tvorijo tri peptidne verige, vsaka 2
molckularno tezo okrog 110 kDaltonov (kD), ki so
povezane v celoto. Te molekule so potem naprej zvezane
tako, da oblikujejo viakna, ki predstavljajo proteinsko
tkivo kosti. Niti vlakna niti molekule se ne raztapljajo,
posamiéne peptidne verige pa se raztapljajo.

Ta dejstva izkoristimo v naSem postopku
ckstrakcije kosti na naslednji naéin:

1) Povriino kosti ofistimo s strganjem s ¢istim nozem
ali skalpelom. Potem uporabimo ociscen sveder za
kovino (premera 4 - 5 mm) in z elektriénim
vrtalnikom pri nizkih obratih zvrtamo luknjo v kost
tam, kjer je kostna skorja najgostejsa. lzvrtine, ki
jih dobimo, predstavljajo vzorec, iz katerega
izlo¢imo kostni kolagen. Ta postopek vzoréenja nam
ponuja prve #nake o ohranjenosti kosti. Dobro
ohranjena kost bo med vrtanjem oddajala rahel vonj,
spirale pa bodo trdne, 1zrazite in bele. Tak material
bo dajal veliko ekstrakta. Slabo ohranjena kost daje
prah namesto spiral. To sicer vedno ne pomeni, da
bo male proteinskega ckstrakta, a pogosto je tako.

2) lzvruine namodimo v 0,25 N HCI za dan ali dva, tako
da se izloci proteinska usedhina, ki jo s pomocjo filtra
iz steklenih viaken speremo # vodo. Tako odstranimo
mineralm del kosti in morebitne druge v kislini
topljive materiale skupaj # vsem degradiranim
kostnim proteinom.

3) Ta preostanck damo nato v 0,01 N HCl in v pec s
stalno temperaturo 57° C. S tem postopkom
doseremo, da postane kolagen topljiv, veliki peptidni
nizi pa ostancjo v bistvu nedotaknjeni. (Gre za
1izpeljavo starih metod izdelovanja lepila in Zelatine
iz kosti.)

4) Raztopino filtriramo enako kot prej, toda netopljivi
material, ki ostane na filtru, tokrat zavrzemo. Tako
odstranimo vse v kislini netopljive materiale. Mate-
rial, Ki je zdaj v raztopini, mora imeti znacilnosti
kostnega kolagena. Koli¢ina tega raztopljenega
maleriala predstavlja informacijo o ohranjenosti
kosti. Kostni kolagen tvori okrog 15 - 17 % kostne
mase. V dobro ohranjenih starih kosteh se velik del
kolagena ohrani. [zkudnje kaZejo, da kosti z manj
kot 2 - 3 % tega ckstrakta lahko dajo napacne
rezultate, in ta deleZ uporabimo kot sploino merilo
zanesljivosti.

5) Odlocilni nadaljnji korak nadega postopka v procesu
locevanja je, da to raztopino spustimo skozi ultra-
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This modified treatment method attempts to se-
leet from the bone only those molecules which must have
been part of the original bone, discarding all else. This
is the opposite approach from that used for the char-
coal: instead of removing unspecified contaminants, in
this case we attempt to select only those materials which
must be from the original sample. Bone is made of a
mineral component (calcium hydroxy-apatite} and a
proteinaceous component which is primarily collagen,
Molecular collagen is made of three peptide chains, each
of molecular weight about 110 kDaltons (kD), bound
together to form the whole. These molecules are then
further bonded together to form the fibrils that consti-
tute the bone protein tissue, Neither the fibrils nor the
molecule are soluble, while the individual peptide chains
are.

We take advantage of these facts in our bone
extraction procedure, as follows:

1) The surface of the bone is cleaned by scraping with
a clean knife or scalpel. Then, a cleaned machinist’s
twist drill (of 4 - 5 mm diameter) 15 used n a slow-
speed electric drill to bore a hole in the most dense
part of the bone cortex. The drillings obtained con-
stitute the sample from which the bone collagen is
extracted. This sampling procedure provides the first
clues on bone preservation. Well-preserved bone will
give a faint odour when drilled and the turnings will
be firm, crisp and white. Such material will vield an
abundant extract. Poorly-preserved bone yields a
powder instead of turnings. This does not necessar-
ily mean that there will be a poor vield of protein
extract, but that is often the case.

2) The drillings are soaked in 0.25 N HCI for a day or
two, after which the proteinaccous residue is ex-
tracted and washed with walter using a glass-fibre
filter. This removes the mineral part of the bone and
any other acud-soluble material, including any de-
graded bone protein.

3) This residue is then placed in 0,01 N HCI under re-
flux in an oven maintained at 57° C, This procedure
renders the collagen soluble, but leaves the large
peptide strands substantially intact. (This is a deri-
vation of the old methods for making glue and gela-
tin from bones.)

4) The solution is filtered as before, but this time the
insoluble material remaining on the filter is dis-
carded. This removes any acid-insoluble materials,
The material now in solution must have the charac-
teristics of bone collagen. The amount of this solu-
bilized material provides an indication of bone pres-
ervation. Bone collagen makes up about 15 - 17 %
of bone mass, and in well-preserved ancient bone
much of this remains. Experience has shown that
bones with less than about 2 - 3 % of this extract
may give erroneous results, and this measure is used
as a general indicator of reliability.



filter (npr. Centricon korporacije Amicon), da bi
izlocili le molekule z molekularno tezo =30 kD. Ta
izloceni material z visoko molekularno tezo znova
speremo in nato posusimo z liofilizacijo. Dobljeni
ekstrakt iz sodobne kosti je suha bela pena; pri dobro
ohranjeni kosti opazimo, da dobimo material s prav
takimi znacilnostmi.

Lastnosti ekstrakta lahko nadalje preverimo #
izmerami koneentracije ogljika in dusika, saj naj bi bilo
razmerje C/N (po tezi) v kolagenu priblizno 2.9.
Odstopanja kazejo precejinjo vkljucenost nekega
drugega materiala. In spet, delez ogljikovega izotopa
3C (podajamo vrednost & "'C, ki je odstopanje deleza
BC od povpreéne vrednosti) v ekstrakiu bi se moral
skladati s prehrano Zivali, Pri medvedih, ki uZivajo
kopensko hrano, bi pricakovali vrednosti od -20 do -21
%o (glej Bocherens 1991). Odstopanja bi spet kazala na
probleme. Ceprav morata biti ta dva preizkusa za kostni
kolagen nujno izpolnjena, pa po drugi strani ne
zadostujeta za prikaz absolutne ¢istosti vzorca, saj nista
ustrezno obcuthyiva za odkrivanje kontaminiranosti z
ogljikom v promilnih vrednostih, ki vplivajo na vzorce
v razponu starosti, Ki nas zanima v tem prikazu,

Enega od vzorcev, za katerega smo pricakovali,
da bo najstarejsi (A12), smo pozneje uporabili za
preizkus po drugi novejsi metodi za pripravo vzorcey,
ki je dosti selektivnejia od tiste, o kateri smo govorili
prej. Pri tej t. 1. minhidrinski metodi (Nelson 1991) smo
liofilizirani proizvod =30 kD, ki smo ga dobili enako
kot zgoraj, hidrolizirali v 6N HCI, da bi ga zreducirali
na njegove sestavne aminokisline. Te aminokisline smo
nato podvrgh reakeiji # ninhidrinom. To je zelo
specificna reakeija, v kateri se le tisti ogljikovi atomi,
ki se nahajajo v karboksilni skupini neokrnjenih
aminokislin, sprostijo kot CO,. Ta CO, nato zberemo,
kriogensko precistimo in uporabimo za datiranje. Ogljik
v konénem proizvodu je torej moral priti iz izvirnih
peptidnih vezi, ki vezejo aminokisline v kolagensko
molekulo. To bi tore) moralo zagotavljati zanesljivo
izmero starosti vzorca, Vendar pa ta metoda Se ni dobro
raziskana in rezultat, ki smo ga dobili tukaj, moramo
obravnavati kot prvi poskus.

4 3. RADIOKARBONSKE DOLOCITVE

Meritve radiokarbonskih starosti pripravljenih
vzoreev so pri obeh sistemih AMS, ki smo ju uporabili,
potekale po istem splosnem postopku. Prvié, del (nekaj
mg) vsakega vzorca smo viozili v kremenovo cev skupaj
s pol grama CuQ, iz¢rpali zrak, nepredudno zaprli in
nato Zgali v peci pri 900° C. Dobljeni CO, smo
kriogensko pre¢istili in po metodi Vogla in dr. (1984)
zreducirali na grafit na Zeleznem katahzatorju. Ta
katalizator, prekrit z grafitom, smo nato vtisnili v 2 - 3

5) In our procedure, we take the selection process a
definitive step further by passing this solution
through an ultra-filter (e. g. Amicon Corporation’s
Centricon) to extract only molecules of molecular
weight =30 kD. This extracted high-molecular
weight material is washed again and then dried by
Iyophilization. The resulting extract from modern
bone is a dry white foam; in well-preserved bone,
we find we obtain material with exactly these char-
acteristics,

The nature of the extract can be further tested by
carbon and nitrogen concentration measures, as colla-
gen should have a C/N ratio (by weight) of about 2.9
Deviations indicate substantial inclusions of some other
material. In addition, the carbon isotope ratio (the & "'C
value) of the extract should match the animal’s diet. For
these terrestrial food eating bears, we would expect val-
ues of -20 to -21 %e (cf. Bocherens 1991). Again, de-
viations would indicate problems. However, while these
two tests must necessarily be satisfied for bone colla-
gen, they are not sufficient to indicate absolute purity of
sample, as they are not adequately sensitive to detect
carbon contamination at the levels of parts per thousand
that affect samples in the age range of interest in this
study.

One of the samples that was expected to be the
oldest (A12) was later used in a test of a second new
preparation method that 1s much more selective than that
discussed above. In this so-called ninhydrin method
{Nelson 1991), the lyophilized =30 kD product obtained
as above was hydrolyzed in 6N HCI to reduce it to its
constituent amino-acids, and these amino-acids were in
turn reacted with ninhydrin. This is a very specific reac-
tion, in which only the carbon atoms present in the car-
boxyl group of intact amino acids are released as CO.,.
This CO, is then collected, purified cryogenically, and
used for dating. The carbon in the final product must
then have come from the original peptide bonds linking
the amino-acids to form the collagen molecule. It should
thus provide a reliable measure of the sample age. How-
ever, this method is not yet well-studied, and the result
obtained here must be treated as a first trial.

4.3. RADIOCARBON DETERMINATIONS

Measurement of the radiocarbon ages of the pre-
pared samples followed the same general procedure for
both AMS systems used. First, a portion ( a few mg) of
each sample was placed ina quartz tube together with a
half gram of CuO, evacuated, sealed and then burned in
an oven at 900” C. The resultant CO, was cryogenically
purified and reduced to graphite on an iron catalyst us-
ing the method of Vogel er al. (1984). This graphite-
coated catalyst was then packed into a I mm diameter
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mm globoko luknjo s premerom | mm v aluminijastem
nosilcu, ki smo ga potem polozih v wnski 1zvor na
napravah AMS, skupaj z 20 do 30 drugimi neznanimi
vzorcl, primarnimi in sekundarnimi standardi in vzore

ozadja, ki smo jih pripravili na enake nacine kot neznane
VZOree.
Naprave za AMS neposredno dolo¢ajo razmerja

med koncentracijami radioaktivnega ogljika in

stabilnega ogljika, iz katerih izratunamo radiokarbonske
starosti. Podrobne opise instrumentov in merilnih
postopkov na obeh uporabljenih napravah (RIDDL in
CAMS) najdemo v knjigah Nelsona in dr, (1986) ter
Proctorja in dr, ( 1990). Tuka) moramo le omenit, da se

by 2 - 3 mm deep hole in an Al button which was then
placed in the ion source of the AMS machines, along
with 20 - 30 other unknowns, primary and secondary
standards and background samples which had been pre-
pared in the same ways as the unknowns,

These AMS devices directly determine the ra-
tios of the radiocarbon Lo stable carbon concentrations
from which the radiocarbon ages are derived. Detailed
descriptions of the instruments and the measurement
procedures for the two facilities (RIDDL and CAMS)
are given by Nelson ef al. (1986) and Proctor ef al.
(1990). Here, we need only mention that the measure-
ments of the unknowns are made in a rotating sequence

SI.4.3: Divje babe 1. Vkop, v katerem so bili pobrani vzorei A9 - A12, 51,61 in 72 za radiometriéne meritve. Stevilke so oznake

plasti. Foto: Carmen Narobe.

Fig. 4.3: Divje babe L. Trench where were sampled samples for radiometric measurements A9 - A12, 51, 61,63 and 72, Numbers

correspond to the lables of layers. Photo: Carmen Narobe.
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meritve neznanih vzorcev opravijo z meritvami
primarnih in sckundarnih standardov in vzorcev iz
ozadja v kroznem zaporedju, kar zagotavlja sprotno
preverjanje delovanja instrumentov in kakovosti
rezultatov, Nezanesljivosti, znacilne za oba laboratorija,
so najboljSe ocene za celotno variiranje izsledkov pri
eni standardni deviaciji. Za oba sistema velja, da
najmanjse radiokarbonske koncentracije, ki jih lahko
dolo¢imo, ustrezajo radiokarbonskim starostim 50.000
- 53.000 let p. s. Zanesljivost radiokarbonskih dolocitev
do te starosti torej doloCa predvsem Cistost vzorea.

V ¢asu, ko smo opravljali te meritve, nismo imeli
rutinskega dostopa do masnega spektrometra stabilnih
izotopov. Zato nismo naredili nobenih meritve 8 "*C na
oglju. Starosti smo izracunali ob predpostavki, da so
vrednosti za oglje -24 %o.. Morebitne napake, ki so
posledica te ocene, so pri vzorcih teh starostih
nepomembne.

Mnogo vazneje je bilo, da dolog¢imo vrednosti &
O, pa tudi razmerja C/N - pri ekstraktih iz kosti. Pri
precej vzoreih je bilo to mozno # uporabo naprave za
masno spektrometrijo na Oceanografskem oddelku
Univerze v Britanski Kolumbiji,

4.4. REZULTATI IN RAZPRAVA
4.4.1. PRIPRAVA VZORCEV

Vsi vzorel ogljika razen encga so prestali
postopek priprave vzorcev brez vidnejiih problemov.
Pri prvi preiskavi so bili vsi videti kot temno érno oglje
s prilepljenimi drobei sivega pepela. Prvo namakanje v
kislini ni poverocilo velikih sprememb. 'ri vseh vzorcih
je naslednje namakanje v luzni raztopini odstranilo nekaj
materiala, saj se je luzna raztopina obarvala. Drugo
namakanje v lugu je materiale, ki so topljivi v lugu,
izlocilo pri vseh vzorcih, razen pri enem, ki je potreboval
ved nadaljnjih namakanj, po katerih je ostalo le malo
prvotnega materiala. Razen tega vzorca je konéni
posusent material obdrzal videz oglja.

Maoéno odstopajoci vzoree (5. 61/86 v razpredel-
nici 4.1) je bil videti kot mikroskopsko tkana tkanina.
Ugibamo, da je bil ta vzoree ostanck koiCka lesa ali
drugega rastlinskega materiala, ki ni bil dobro karboni-
ziran. Kakorkoli Ze, ta vzoree je sumljiv, saj nismo
prepric¢ani o njegovi identiteti. Njegovo odzivanje pri
kemicni obdelavi ni bilo tako, kakrsnega pricakujemo pri
oglju. Razen te izjeme ni razloga, da bi dvomili v vzoree oglja.

Na splosno velja, da so analizirane medvedje
kosti - glede na veliko starost vzorcev - zelo dobro
ohranjene. Pri vecini je celotna kolicina dobljene
proteinske snovi predstavljala nekaj odstotkov teZe kosti,
Od tega je imela precejdng kolicina molekularno tezo
=30kD, kar kaze, da je bil velik del prvotne molekularne
sestave Se vedno nedotaknjen,
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with measurements of the primary and secondary stand-
ards and the background samples, providing an on-go-
ing control of instrument performance and result qual-
ity. The uncertainties for both laboratories are the best
estimates of the over-all measurement variability at one
standard deviation. For both systems used, the lowest
radiocarbon concentrations that can be determined cor-
respond to radiocarbon ages of 50 - 53 ka BP. The reli-
ability of radiocarbon determinations up to this age is
thus determined primarily by sample purity.

At the time during which we made these
determinations, we had no routine access Lo a stable iso-
tope mass spectrometer and we made no d 'C measure-
ments on the charcoal, Ages were calculated assuming
charcoal values of -24 %o. Any errors caused by this
estimate are of trivial size for samples of these ages.

It was much more important to determine the &
"C values as well as the C/N ratios for the bone ex-
tracts. It was possible to do this for many of them using
the mass spectrometer facility at the Oceanography Dept.
of the University of British Columbia.

4.4. RESULTS AND DISCUSSION
4.4.1. SAMPLE PREPARATION

All charcoal samples with the exception of one
went through the sample preparation procedure with
no perceptible problems, On first examination, all ap-
peared to be dark black charcoal with adhering flecks
of gray ash. The first acid soak caused little change. For
all samples, the subsequent soaking in the base solution
removed some material, as the base solution was col-
oured. This base-soluble material was removed by the
second base soak for all but one of the samples, which
required several subseguent soakings, after which hitle
of the original material remained. With the exception of
this one sample, the final dried material retained the
appearance of charcoal.

The exceptional sample (number 61/86 in Table
4.1 had the appearance of a microscopic woven cloth.
We speculate that this sample was the remnant of a piece
of wood or other plant matenal that had not been well
carbonized. In any case, this sample is suspect, as we are
not certam of its identity and 11s behaviour in the chemical
treatment was not that expected for charcoal. With this
exception, there is no reason to suspect the charcoal samples.

In general, the bones were found to be very well
preserved for such old samples. For most, the total yield
of proteinaccous material was several percent of bone
weight. Of this, a substantial amount was of molecular
weight =30 kD, indicating that much of the original
molecular structure was still intact.
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Tipiéna razmerja C/N v merjenih kosteh so bila
2.8, in vrednosti 8 "'C so bile od -20 do -21 %0 - oboje v
mejah pricakovanja za dobro ohranjeni kostni protein
teh Zivali. Pri teh vzorcih lahko torej pricakujemo, da
bodo edini kontaminanti morebitni molekularni delcei,
ki so se “prilepili” na prvotne kolagenske molekule, in
morebitne manjie koli¢ine ogljikovih materialov, ki smo
Jjih slu¢ajno vnesh med predelavo.

Ker se je vzorec oglja (61/86) v plasti 17a (s/,
4.3) izkazal za nezanesljivega in ker je izkopavalec (1.
Turk v zasecbnem pogovoru) omenil, da so bile kosti iz
te plasti videti nenavadne, ker so bile moc¢no pocérnele,
kot da bi lezale v zelo vlaznem okolju in razmerah brez
kisika, smo se odloc¢ili, da proteinsko frakcijo kosti A9
7 =30 kD in frakcijo te kosti z <30 kD datiramo lo¢eno.
Ce bi vzorec vseboval velike koli¢ine kontaminantov,
bi bilo mogoce pricakovati, da bodo previadovali v
frakerji 2 manjso molekulamo tezo.

Nadalje, pri vzorcih A10 in A1l smo ckstrakte
datirali z uporabo masnih spcktrometrov RIDDL in
CAMS, da bi tako preverili ponovljivost. Pri vzorcu A2,
ki je najglobiji, kar smo jih izmerili, smo uporabili tudi
ninhidrinsko metodo priprave, ki smo jo omenili zgoraj,
da bi si tako zagotovili povsem drugacen preizkus tega
pomembnega vzorea in zmogljivosti merilnih naprav.

4.4.2 PoODATKI O STAROSTI VZORCEV

Vsi dobljeni podatki so prikazani v razpredelnict
4.2 Dobljene starosti segajo od okrog 35.000 do =54.000
let p. s.. Postavljajo se naslednja vpralanja: V kaksni
meri te datacije pomenijo resni¢ne starosti vzorca’
Kaksne so instrumentalne omejitve? Kaksne so omejitve
zaradi priprave vzorcev?

Sovpadajo¢i rezultati za vzorec A12 - ob uporabi
dveh zelo razlienih metod priprave in dveh razliénmh
naprav AMS - izrazito kaZejo, da je starostna meja, ki
smo jo dosegli okrog 53.000 do 54.000 let. Instrumenti
so torej lahko segli nazaj do ok, 50,000 let, in vsaj za ta
vzoree velja isto tudi za metodo priprave vzorca.

Ce vzorei iz drugih plasti niso drugaéni, moramo
preostale starosti obravnavati kot prave, dokler mimamo
dobrega razloga, da jih ovrzemo. Starosti nenavadnega
vzorca “oglja” 61/86 nam gotovo ni treba upostevati,
sa) ne vemo, kaj datiramo.' Rezultat pri eni od kost
(A8) iz tiste plasti ni prepricljiv, medtem ko je druga
kost (A9) dala skladna rezultata za obe merjeni frakeiji,
kar kaze na to, da kontaminiranost ni bila problematiéna.
A vendar, pripomba izkopavalca o stanju vzorca (glej
zgoraj) dopusca dvom: morda je bil ta vzorec nenavaden
zaradi lastnosti morebitnih navzodih kontaminantov.

Podrobni statisticm preskusi so¢asnosti vzoreev
1z istega kvadrata in reznja, ali samo reznja ali hornizonta,

' Oglie je dr. A. Sercelj doloéil kot Picea - Larix,
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The C/N ratios of the bones measured were typi-
cally 2.8, and the 8 "'C values were -2010-21 % : both
as expected for well preserved bone protein from these
animals. For these samples, we can thus expect that the
only contaminants will be any molecular fragments
which have attached themselves to the original colla-
gen molecules, and any minor amounts of carbonaceous
materials introduced adventitiously during processing.

As the charcoal sample (61/86) for layer 17a
(Fig. 4.3) turned out to be unreliable, and as the excava-
tor (1. Turk, private communication) commented that
the bones from this same layver were unusual in that they
were very blackened as if from lying in very wet and
anoxic conditions, we decided to date separately the =30
kD fraction and the <30 kD fraction for bone A9, If
there were large amounts of contaminants in the sam-
ple, one would expect that they be more prevalent in the
lower molecular-weight fraction.

Further, for samples A10 and A1l we dated the
extracts using both the RIDDL and the CAMS AMS
instruments to test reproducibility. For sample A 12, the
deepest one measured, we also used the ninhydrin prepa-
ration method mentioned above to provide a very dif-
ferent test of this important sample and of the age limits
of the machines.

4.4.2. AGE RESULTS

All data obtained are given in Table 4.2, The ages
obtained range from about 35 ka to =54 ka. The ques-
tions are - to what extent do these dates represent the
real ages for the sample? What are the instrumental limi-
tations? What are the limitations due to sample prepara-
tion?

The concordant results for sample A 12, using lwo
very different preparation methods and two different
AMS Tlacilities strongly indicate that the age limit
reached was about 53 to 54 ka. The instruments were
then capable of reaching back to ~ 50 ka, and for at least
that sample, so was the sample preparation method.

Unless the samples from other levels are ditter-
ent, the remaining ages must be treated as real until there
is good reason to reject them. The age for the anoma-
lous “charcoal™ sample 61/86 can certainly be removed
from consideration, as we do not know what we were
dating.' The result from one of the bones (AR) from that
layer is inconclusive, while the other (AY) gave con-
cordant results on the two fractions measured, suggest-
ing that contamination was not a major problem. How-
ever, the excavator's note on the sample condition (see
above) leaves room for doubt; Perhaps this sample was
anomalous in the nature of any contaminants present,

Detailed statistical tests of the contemporaneity
' Charcoal that is pertaining to Picea - Lariv was determined

by A. Sercel.
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Razpredefnica 4.2: Radiokarbonske datacije vseh vzorcev.
Table 4.2: Radiocarbon data for all samples.

Plast - Rezenj| St.vzorca Tip vezorca | Lab. Stev. | Shee i D"C | 4 |"'{' slilmst"f Nezanesljivost
Layer  Spit | Sample no; Sample type | Lab. number ‘ | | “C age** Uneertainty
o2 L [-111 Al kost - bone | RIDDL-734 | -21.5 | -987.7 1.0 35300 +£700

6 | VIl ‘ A3 | kost - bone | RIDDL-735 -21.3 l -995.5 0.7 | 43400 i -1400 +1200

g8 | X A4 | kost-bone ;RI[)DL-MS -20.4
8 [ X I 20/84 oglje - charcoal | RIDDL-739 -24
8 | XI | 23/85 | oglie-charcoal | RIDDL-750 | -24 | -997.8 | 0.7 | 49200 | -3200 +2300
g | XI | AS l kost - bone ]Ruml.-?.m 210 | 9936 & 0.7 4 40600 | +1000
10 | x| Ae kost-bone | CAMS-562 | -21 |-9953 | 13 | 43000 | -3000 +2500
10 | XI | 26/85 | oglic-charcoal | RIDDL-740 | -24 | -998.1 n.?i 50000 | -3800 +2600
10 '__)_:n l 27/85 | oglie- charcoal | RIDDL-741 | 24 | 9964 | 0.7 | 45100 | -1800 +1500
10 | X1 ‘ 28/85 | oglje - charcoal _ RIDDL-758 -24 ‘ 9975 | 0.7 . 48200 ] -2800 +2100
} Xl | 29/85 1 oglje - charcoal ERIDDL_—?SI -24 -997.4 0.7 I 4?1‘_)0{) -2_60(] IZOUU
10 | XU | 30/85 | oglie-charcoal | RIDDL-752 | -24 |-9969 | 0.7 | 46400 | -2200 +1800
13 | X1 | A7 \ kost - bone [Ri[)DL-Mﬁ 2199 | 9981 | 0.8 | 50400 | -4300+2800
13 'xm_l 37/85 | oglje - charcoal | RIDDL-759 | -24 | 9983 | 0.7 | 51200 | -4400 +2800
13 | XII | 3885 | oglje-charcoal | RIDDL-753 | -24 |-997.4 | 0.7 | 47900 ‘-2(}00+2uun'
13 } XU | BIl | kost-bone | RIDDL-756 | -20.6 | -996.7 | 08 "_45900_ -2300 +1800
13 X1 | B6 | kost-bome | RIDDL-755 | -20.7 | 997.0 | 0.7 | 46600 | 2200 +1800
13 XI1 | B7 | kost-bone | RIDDL-735 | -21.0 | -997.3 | 0.8 | 47500 | -3000 +22
13 X | B3 | kost-bone !RIDDL-_?S? 216 | 9972 | 0.7 | 47200 | 2400 +1900
13 X1 BIO ’ kost-bone | RIDDL-749 | -20.1 | 997.7 | 0.7 | 48700 | -3100+2200
17a| XIX | A8 kost-bone | CAMS-563 | -20.1 |-1000.0 | 5.5 | >36000

17a|XXII1| 61/86 | oglic-charcoal | RIDDL-742 | -24 | -968.1 | 1.3 | 27700 |  +400
17a XXIII| A% |kost-bone >30kD| RIDDL-737 | 20.1 | 993.0 | 13 | 39900 ‘-1?00-“400'
17a|XXII| A9 |kost-bone<30kD| RIDDL-738 | 20 |-991.1 | 0.8 | 37900 | 800

18 -xxw; 63/86 | oglje - charcoal | RIDDL-760 | -24 E_-OWF' 0.7 | 48700 | -3000+2200

18 xxw‘ Al0a kost - bone RIDDL-747 | -21 | -996.4 | 0.8 | 45200 | -1900 +1500

9934 | 07 | 40300 1000
9067 0.8 45800 2400 +1800

18 IXXIV| Al0b | kost-bone | CAMS-564 | -20.5 | 997.6 | 1.5 | 48400 | -2000+1300
e } Alla | kost-bone | RIDDL-748 | 20 | 9963 | 0.7 | 44900 | -1800+1500
19| - | Allb | kost-bone | CAMS-565 | -19.9 | -997.6 | 5.6 l >36000

19| - | 5185 | oglie-charcoal | RIDDL-754 | -24 | 9979 | 08 | 49500 | -3800 +2600

—

20 }x}{ij A_léa? kost-bone | RIDDL-744 | -21.4 | 1000.0 | 1.3 _|;>S30EE_
20 [XXIX| AI2b | kost-bone | CAMS-403 | -21 |1000.0 = 0.5 | >54000

20 ‘ XIX [ T2/86 | oglje - charcoal | RIDDL-743 -24 | -997.5 0.7 . 48000 | -2700 +'EUG—0-

* lzmerjene vrednosti & "'C so podane z enim decimalnim mestom; priveete za cela Stevila. - Measured 8 "'C values are given
to one decimal place; those assumed are integers.

** Vse radiokarbonske starosti so navedene po mednarodni konvenciji, opisani v delu Swiverja  in - Polacha (1977). - All
radiocarbon ages are reported following the international convention as deseribed in Stuiver and Polach (1977)

6l
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v teh okoliscinah niso zelo pomembni, saj vzorci niso
cnakovredni. Vsak posamezni horizont predstavlja
verjetno nekaj tiso¢ let odlaganja. Celo zelo majhne
kolicine kontaminantov (glej s 4.2) imajo lahko velik
ucinek na starost. Navedene nezanesljivosti se nanasajo
le na meritve in merilne naprave pri vsakem pripravlje-
nem vzorcu in ne upostevajo niti dejanskih razhik v
starosti niti kontaminiranosti.

Pa vendar, ¢e so datacije priblizno pravilne in ¢e
plasti niso med seboj premesane, potem bi se morala
starost posameznih datiranih plasti povedevati z globino,
(Pri datiranju tako starth vzorcev moramo najprej
izracunati z napakami utezeno koncentracijsko povpregje
(vrednost D C) in ga nato preraunati v radiokarbonsko
starost ).

Razpredelnica 4.3 nam kaze izracunane pov-
preéne starosti C za vsako datirano plast. Na splodno
so rezultati smiselni, saj je vrhnja plast najmlajsa,
najglobja pa dalec najstarejsa. V okviru nezanesljivosti
meritev sta plast 6 in plast 8 navidez enako stari. Isto
velja tudi za plasti 18 in 19, V plasti 17a imamo velik
starostni obrat (s, 4.3). Zal nimamo podatkow, ki bi
kazali, ali je ta obrat resnicen ali je rezultat meritev. Zelo
mlado datacijo vzorca “oglja™ 17a smo zavrnili zato,
ker ni ustrezal merilom priprave. Na razlicnih frakeijah
istega kostnega vzorca smo dobili dve malo starejsi
dataciji, ki vidno sovpadata. Ceprav ne vidimo nobenega
razloga, da bi zavmili te meritve le zaradi podatkov o
pripravi, nas izkopavalci opozarjajo na nenavadne
lastnosti kosti iz te plasti. Resitev te dozdevne
neskladnosti bo torej zahtevala Se druge podatke.

Razpredelnica 4.3: Povpreéne starosti po plasteh.
Table 4.3 Average ages by layer.

Plast Povprecna starost "C / Average "C
Layer (v tiso& letih) / (ka)
2 353207

6 434 +1.4

8 43.1 £0.7

10 47.1 +0.9

13 47.3 0.8

17a 38.4 0.7

18 47.0+1.5

19 I 46.7 £1.6

20 =53

Razen te nepravilnosti in najgloblje plasti se di,
da starosti v plasti 10 dosegajo starostno raven okrog
47.000 let pred sedanjosyo, To pomem bodisi to, da
predstavlja starost pribl. 47.000 let starostno mejo
metode ¢iséenja in da bi bile lahko prave starosti dosti
vedje, ali pa so te plasti nastale v razmeroma kratkem
¢asovnem razponu. Ceprav se zdi razlaga s konta-
minacijsko mejo najbolj smiselna, pa lahko dve dataciji

62

of samples within a level are not very meaningful in
these circumstances, as the samples are not equivalent.
Each level itself ikely represents some thousands of
years of deposition, and even very small amounts of
contaminants (see Fie. 4.2) can have a large effect on
the age. The uncertainties quoted are only the measure-
ment variability for each prepared sample and do not
take either real age differences or contamination into
account.

Even so, if the dates are approximately correct,
and it the strata are not disturbed, then the average age
for each layer should increase with depth, (For dates
this old, one must average the uncertainty-weighted
concentrations (D"C values) and then re-calculate the
radiocarbon ages for the result.)

lable 4.3 gives these calculated average "C ages
for cach dated layer. In general, the results make sense,
in that the uppermost layer has the youngest age and the
lowest is by far the oldest. Within measurement uncer-
tainty, layers 6 and 8 have the same apparent ages, as do
18 and 19. There is a major age reversal at layer 17a
(Fig. 4.3). Unfortunately, we do not have the data to
determine whether this reversal is real or an artifact of
the measurements. The very young date for the “char-
coal” sample from 1 7a was rejected on the grounds that
it did not meet preparation criteria. The two slightly older
bone dates were made on different fractions of the same
sample and are clearly concordant. While we see no rea-
son 1o reject these measures from the preparation data
alone, the excavators call our attention to the unusual
nature of the bones from this level. Resolving this seem-
ing discrepancy will thus require other information,

With the exception of this anomaly and the very
deepest layer, the ages seem to reach an age plateau of
about 47 ka BP at layer 10, This either means that ~ 47
ka represents the age limit of the purification method
and the true ages could be much older, or that these lev-
cls were formed over a relatively short time span. While
the contamination-limit explanation seems most logi-
cal, the two dates on the bone obtained from the deepest
stratum do tend to indicate the opposite. Both are clearly
older (>33 ka and =54 ka), and these were done using
very different preparation methods and different AMS
instruments. Either bone A 12 was unusually well-pre-
served, or the materials above are truly younger.

How do these results compare with those ob-
tained by the U/Th method (Appendix ) on four of the
same samples? The U/Th and “C ages for bone Al are
in broad general agreement, as the U/Th result is a mini-
mum age. The "C age is likely the more accurate, as
problems of contamination will tend to make "C ages
oo young, nol too old. The same argument can be ap-
plied to the results for bone A7, with a great amount of
added support for the “C result provided by the 7 other
dates for this layer.

In contrast, the U/Th age for bone A9 15 much



kosti (vzorec A 12 a in b), ki so jo nash v najgloblji
datirani plasti, kazeta prav nasprotno. Obe sta ocitno
starej$i (=53.000 in =54.000 let), dobili pa smo ju z
uporabo zelo razlicnih metod priprave in # razlicmma
napravama AMS. Kost A12 je bila bodisi nenavadno
dobro ohranjena, ali pa so vije najdene najdbe dejansko
milajie zaradi presedimentiranja.

Kako lahko te rezultate primerjamo s tistimi, ki
Jih na Stirih istih vzoreih daje metoda U/Th (Dodatek)
Starosti, dolo¢ene z metodo U/Th in "“C, za kost Al se
v splosnem dobro ujemata, saj podaja rezultat U/Th
najmanjso starost. Starost "'C je verjetno bolj natanéna,
saj problemi s kontaminiranostjo lahko povzrocijo, da
50 starosti "*C prej premajhne kot prevelike. Isto trditey
lahko uporabimo za rezultate pri kosti A7, pri éemer
nam veliko dodatno podporo tega rezultata "C daje
sedem drugih datacij iz iste plasti.

Nasprotno pa je starost U/Th za kost A9 mnogo
vedja od rezultatov “C. V tem primeru gre za resno
kontaminiranost, morebiti zaradi prepojitve usedlin z
vodo, kot sumi lvan Turk. Morda, a tedaj bi lahko
pricakovali, da bi “talnica™ vplivala tudi na rezultate U/
Th (glej Dodatek). Ta plast ostaja problemati¢na. Za
reditev tega vprasanja nam primanjkuje podatkov.
Obravnavati ga je treba v luci drugih podatkov iz analiz
plasti in usedlin.

Podatka o starosti za najglobjo plast, ki jih dajeta
obe metodi, spet v grobem sovpadata: najmanjsa starost
"C e =54.000 let, izmerjeni rezultat U/Th pa je 80.500
£9.700 let. V tem primeru nam drugi rezultat daje boljso
OCeno,

4.5. SKLEPI

Radiokarbonsko datiranje vzorcev kosti in oglja
z najdis¢a Divje babe | daje trdne dokaze o tem, da so
bile plasti, ki nas zanimajo, naloZene v ¢asovnem
razponu, ki sega od okrog 35.000 let do ved kot 54.000
let pred sedanjostjo. Vsako nadaljnje Sirjenje tega
starostnega razpona v bolj oddaljeno preteklost presega
meritveno zmogljivost metod “C, ki smo jih uporabili,
in verjetno tudi zmogljivost metode “C nasploh.

Datacije U/Th Stirih od teh vzorcev na splodno
podpirajo radiokarbonske rezultate in kazejo, da so
najstarcjc plasti nastale okrog 80.000 let pred
sedanjostjo.

Omejitve obeh metod zahtevajo, da nadaljnje
podrobnosti v zvezi s kronologijo tega pomembnega
najdisca dobimo s kombiniranjem podatkov o starosti z
drugimi kronoloskimi kazalei.

RADOCARBON DATING OF BONE AND CHARCOAL FROM DIVIE BARE | Cav

older than the “C results. Was there serious contamina-
tion, perhaps due to  groundwater movement as sus-
pected by the excavator? Perhaps, but then one would
expect that such groundwater might also affect the U/
Th results (see Appendix). This layer remains problem-
atic and we have not the data to resolve this question, It
must be considered in the light of other information from
the analyses of the strata,

The age data from both methods for the deepest
stratum are again in broad agreement, with a minimum
"C age of =54 ka, and a measured U/Th result of 80.5
+9.7 ka. In this case, this latter gives the best estimate.

4.5. CONCLUSIONS

Radiocarbon dating of bone and charcoal sam-
ples from this cave site provides strong evidence that
the layers of interest were deposited during the age range
extending from about 35 ka BP to earlier than 54 ka.
Any further extension of this age range into the more
distant past is beyond the measurement capacity of the
“C methods employed and likely beyond those of the
(" method in general.

The U/Th dates on four of these same samples
provide general support for these radiocarbon results
and indicate that the oldest layers were formed about 80
ka B

The limitations of both methods require that any
further details on the chronology of this fascinating site
must be obtained by combining this age data with other
chronological indicators,
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Ta razprava se v marsi¢em naslanja na pionirsko
delo dr. Johna Southona in dr. Johna Vogla, ki sta
nacrtovala in upravljala eno prvih naprav AMS, svaoje
delo pa sta nadaljevala na instrumentu naslednje
generacije. Dr. Tom Brown je razvil in uporabil metodo
ckstrakcije kolagena, ki je 5e vedno osnova metode, ki
jo uporabljamo danes. Hvalezno moram omeniti tudi
kasnejso podporo kolegov v laboratoriju CAMS. Dr.
Shangde Luo mi je prijazno pomagal pri analizah U/Th.

Finanéno podporo za to Studijo o datiranju je
zagotovil predvsem Kanadski svet za naravoslovne in
tehnicno-inzinirske raziskave.
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APPENDIX
UI!ANIUM SERIES DATING OF BONE SAMPLES FROM
Divie BABE | CAVE

Ten-Luve Ku

Datiranje Stirth kostnih vzorcev iz jame Divje
babe z uranovim nizom smo izvedli na Univerzi juzne
Kalifornije. Rezuliati so predstavljeni v razpredelnici
4.41.V razpredelnici so navedene koncentracije urana
(1zrazene kot specificna aktivnost **U, to je Stevilo
razpadov na gram vzorca na minuto), razmerja aktivnosti
MU/, *ThAMU in Y Th/**Th, pa tudi starosti,
dobljene na podlagi razmerij *U/*U i **Th/AMU.
Nezanesljivost predstavlja ena standardna deviacija, ki
izhaja le iz statistike Stetja. Meritve smo opravili s
spektrometrijo alfa, za umeritev pridelkov pa smo
uporabili **U in **Th. Radiokemijski postopki, ki smo
jih uporabili za lo¢itev izotopov U in Th iz kosti, so
ustrezali opisanim v knjigi Luoa in dr. (1987), a z
nekaterimi modifikacijami. Te se nanaSajo na ukrepe,
ki smo jih privzeli, da bi Se pred postopki Ciséenja z
ionsko izmenjavo  kar najbol) odstranili fosfatne ione,
saj ti v postopku ionske izmenjave motijo pridobivanje
Th. Kot posebnost smo veckratno skupno obarjanje U
in Th z Zelezovim hidroksidom izvedli pri vrednosti pH
3.5 - 4 namesto obi¢ajnega obmodja vrednosti pH 9 - 10.

Metoda datiranja temelji na prirastku*""Th zaradi
razpadanja U v vzorcih (Ku 1976), izracunane starosti
pa se nanadajo na ¢as vkhuditve urana iz usedlinske viage
v kost, saj je veCina urana v fosilnih kosteh sckundamega
izvora. Ta metoda predpostavlja: 1. vkljuéitev sekundar-
nega U se zgodi kmalu po smru zivahi; 2. kostni vzorcl
se vedejo za U in Th izotope kot zaprt sistem; 3. v kosti
s0 v zacetku zanemarljive kolicine *"Th, ki spremljajo
tudi sckundarno vkljuéevanje U v kost. To zadnjo
predpostavko podpira opazanje, da so izmerjena
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Uranium-series dating of four bone samples from
Divje babe | was carried out at the University of South-
ern California. The results are presented in fable 4.4 1.
In the table are listed the uranium concentrations (ex-
pressed as disintegrations per minute of **U per gram
of sample), the activity ratios of U/ U, **Th/”*U and
ATh/*Th, as well as the ages derived from the U/
MU and 7 Th/”™U ratios. The quoted uncertainties are
one standard deviation derived from counting statistics
only. The measurements were made by alpha spectro-
metry, using *U and **Th as yield tracers. The radio-
chemical procedures used to separate the U and Th iso-
topes from the bones followed those described in Luo
et al. (1987) with some modifications. The latter refer
to the measures taken to eliminate as much as possible
the phosphate ions prior to the ion exchange purifica-
tion steps, since phosphate ions interfere with the Th
recovery during the ion exchange process. Specifically,
repeated co-precipitation of U and Th with iron hydrox-
ide was carried out at pH of 3.5 - 4, instead of the usual
pH range of 9 - 10,

The dating method is based on the ingrowth of
“Th from the decay of ""U in the samples (Ku 1976)
and the ages calculated refer to the time of incorpora-
tion of uranium from groundwalter into the bones, as the
majority of uranium in fossil bones is of secondary ori-
gin. The assumptions of the method are: (1) uptake of
the sccondary U takes place soon after the death of the
animals, (2) the bone samples act as a closed system for
U and Th isotopes, and (3) negligible amounts of ““Th
are present initially in the bones, or accompany the sec-



razmerja ““Th/”"“Th v teh vzorcih - v primerjavi z
razmerjem aktivnosti "Th/"”Th v zemeljski skorji, ki
je 1 -3 - mnogo vedje (razpredelnica 4.41). Po prvi
predpostavki bi lahko imeli starosti, o katerih poro¢amo,
#a najnizje ocene starosti kosti.

Razpredefnica 4.41: USTh datacije.
Table 4.41: The U/Th dates.

RADIOCARBON DATING OF BONE AND CHARCOAL FROM DIVIE Bapk | cave

ondary U entry. The last assumption is supported by
the obscrvation that, compared to the crustal **Th/**Th
activity ratios of 1 - 3, the measured *"Th / ***Th ratios
in the samples are much higher (Table 4.41). From
assumption (1), one may consider the ages reported here
as minimum estimates for the bone ages,

Stev. vzorca | U(dpm/g) Y ‘ TR SOTh/Th | Starost *Th
Sample no. | Thage
Al 0.459 +0.016 1004004 | 021540011 3] 43 262+53ka
A7 | 03910014 108004 | 02020011 | 183 | 245445k
A9 | 184 +005 1.07 £0.03 054140022 | 3343 | 83747.2ka
Al2 0.184 £0.007 | 106005 | 052740027 | 16343 80.5 +9.7 ka
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5. CHRONOLOGY

Ivan Turk

Izvieder

Podlaga za kronologke sklepe so sedimentologks
podatki, podatki o favni in flori ter radiometriéne datacije ("C,
ESR'in Th-230). Plasti 2 do 8 pripadajo drugi polovici
interpleniglaciala. Del plasti se da natanéneje opredeliti v
interstadial Potocke zijalke, ki je kronolosko primerljiv z
interstadialom Hengelo. Del plasti nedvomno pripada wdi

interfazi Hengelo - Arcy,

Kronologija plasti 2 do 8 je podprta s stratigrafijo,
analizami usedlin, sesalske favne (mikro in makro) in
flore (pelod in oglje) ter radiometriénimi meritvami.
Vetina tega je bilo doslej narejeno tudi za starejie plasti,
ki so bolj ali manj na skrajnem dosega radiokarbonskega
datiranja (Turk in dr. 1989a, b; Sercelj in Culiberg 1991;
Nelson, ta zbornik; Turk in Dirjec, v pripravi). Zato smo
te plasti datirali tudi z metodo ESR in uranovega niza
(Th-230) (Lau indr. 1997; Ku, ta zbornik). Kerso v tem
zborniku radiometriéno obdelane tudi starejSe plasti, ki
Jih mi ne obravnavamo, na kratko povzemamo njihovo
kronologijo (Turk in dr. 1989b). Pomembno zarezo v
stratigrafiji predstavljata krioturbatno nagubani plasti 16
in | 7a. Krioturbaciji je sledilo cementiranje plasti 16 s
karbonat-fosfatom. Dogajanje lahko predvsem na
podlagi razpolozljivih dataci) uranovega niza in datacij
zmetodo ESR povezemo s prvim pleniglacialom (Nel-
son, ta zbornik; Lau in dr. 1997). Usedline od vkljuéno
plasti 17 navzdol vsebujejo oblutno veé peloda
termofilne vegetacije in bi tako lahko kronolosko
pripadale zgodnjemu glacialu (Sercelj in Culiberg 1991).
Moramo poudariti, da so bile plasti 16 do 26 raziskane
samo sondazno. Zato imamo za lo najstarejse obdobje
na voljo zelo skromne podatke. Pregled vseh radiomet-
ricnih meritev plasti 2 do 8 je podan v razpredelnici 5. 1.

Stratigrafija in analiza usedlin dopuiéata
naslednjo razlago, podprto z radiometric¢nimi meritvami
(glej Nelson, ta zbornik).

Plasti 8 je sledil izrazitej$i interstadial, v Katerem

I Re 1
ESR = electron spin resonance.

Abstract

The basis for chronological conclusions are sedimen-
tation data, data on flora and fauna and radiometric dating
("C, ESR,' Th-230). Layers 2 - 8 belong to the second half of
the wiirnuan Interpleniglacial. Some of the layers can be more
precisely classified into the regional Potocka zijalka
interstadial, which is chronologically comparable to the
Hengelo imterstadial. Some of the layers undoubtedly belong
to the Hengelo - Arcy interphase.

The chronology of layers 2 - 8 relies on the
stratigraphy, analyses ol sediments, mammal fauna (mi-
cro and macro) and flora (pollen and charcoal) and ra-
diometric determinations. The majority of this has to
date also been performed for older layers, which are more
or less at the extreme range of radiocarbon dating (Turk
et al. 1989a, b; Sercelj & Culiberg 1991; Nelson, in this
volume; Turk & Dirjec, in preparation). So we also dated
these layers by the methods of ESR and uranium series
(Th-230) (Lau et al. 1997; Ku, in this volume). Since
older layers which we do not discuss are also dealt with
radiometrically in this volume, we have briefly summa-
rised their chronology (Turk er af. 1989). Layers 16 and
17a, folding by cryoturbation, make an important
stratigraphic marker. The cryoturbation was followed
by cementing of layer 16 with carbophosphates. Prima-
rily on the basis of available uranium series and ESR
dating, we beliet the event may be connected with the
first Pleniglacial (Lauer al. 1997; Nelson, in this volum).
Sediments below layer 17 inclusive contain appreciably
more pollen of thermophyle vegetation and could
chronologically belong to the Early Wiirm (Sercelj &
Culiberg 1991). It must be stressed that layers 16 to 26
have only had exploratory work done on them, so we
have very modest data available for this earliest period.
A review of all radiometric measurements of layers 2 -
8 is given in Table 5.1,

The stratigraphy and analysis of sediments and
its contents allow the following chronological explana-

" ESR = electron spin resonance.
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Razpredelnica 5.1: Divje babe 1. Izsledki radiometri¢nih meritev starosti plasti 2 do 8,
Table 5.1: Divje babe 1. Results of radiometric age measurements of layers 2 to 8.

Plast “C (RIDDL - Canada) MC (Z - Croatia) | "C (Wk - New Zeleand )| 2Th (Ku - USA)
Layer
2 35.300 £700* - - 26.200 £5.300*
3 z _ . A
T B = 28.000 41300 | - -
5w - - ] 30.840 +300 .
6 43.400 +1.000/-1.400 - - o
7 - | = " =
g #rkr 45.800 +1.800/-2.400 - = :
g ¥xwes 45,100 +1.500/-1.800 ~38.000 - s
R 40.600 £1.00 ] k ] -
49200 +2.300/-3.200
> Isti vzorec kosti. -The same bone sample.

¥ Kosti iz kvadratov 181, 189 in 190 (Brodarjeva izkopavanija), globina -1.40 do -2,00m. - Bones from quadrats 181, 189

and 190 (Brodar’s excavation), depth -1.40 to -2.00 m.

s Ognjisce v kvadratih 28, 39 in 40. - Fireplace within quadrats 28, 39 and 40.

EE L2 ]

EET TS

and charcoal (£).

Dvopne? kuniée v vhodnem predelu. - Double? hearth in the entrance area.
Kost ob kuriicéu v vhodnem predelu (RIDDL) in oglje (£). - Bone associated with hearth in the entrance area (RIDDL)

rrx2e® Kostinoglie v spodnjem delu plasti. - Bone and charcoal in the lower part of layer.
RIDDL = Radio Isotope Direct Detection Lab. Simon Fraser University.

Z = Institut Ruder Boikovic, Zagreb.
Wk = Radiocarbon Dating Laboratory, University of Waikato.
Ku = glej Nelson, ta zbomik - see Nelson, in this volume.

so se lahko usedline cementirale v trdno do slabse vezano
breco. Tega dogajanja zaenkrat ne moremo identificirati
z doslej poznanimi interstadiali v Evropi. Opredeljeno
je z radiokarbonsko datacijo plasti 6 in datacijo
spodnjega dela plasti 8. V zacasni objavi koicéene
piscalke smo pomotoma navedli, da je datiran zgornji
del plasti 8, namesto spodnji (Turk in dr. 1995b). Za
plast 6 imamo eno datacijo AMS - kosti jamskega
medveda, ki je 43.400 (-1.400/+1.000) let pred
sedanjostjo (p. s.) (RIDDL 735). Za spodnji del plasti 8
imamo po eno konéno datacijo AMS vzorca oglja 45.800
(-2.400/+1.800) let p. s. (RIDDL 739) in kosti 45.100
(-1.800/+1.500) let p. s. (RIDDL 745) iz zakljucene
prostorske enote (kvadrat, rezenj) in eno neskonéno
datacijo oglja na podlagi tradicionalnega postopka:
=38.000 let p.s. (Z - 1033)." Povprecje vseh datacij AMS
za plast 8 je 43,100 £700 let (glej Nelson, ta zbornik),
kar pomeni, da sta lahko obe plasti enako stari. To si
glede na ocitno vrzel med plastjo 8 in 7 tezko

! AMS = accelerator mass spectrometry (akceleratorska masna
spektrometrija). Glej Nelson, ta zbornik.

' Za meritev, ki jo je naredil Institut R. Bodkovié v Zagrebu,
ni podatkov.
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tion, supported by radiometric measurements (see Nel-
son, in this volume),

“Layer 8 followed a more pronounced interstachal,
in which sediments adhered into hard breccia. We can-
not for the moment identify this event with known
interstadials of wurmian age in Europe. It 15 classified
by radiocarbon, with dating of layer 6 and dating of the
lower part of layer 8. In a preliminary report on the bone
flute, we mistakenly stated that the upper part of layer 8
is dated, instead of the lower (Turk ef al. 1995b). For
layer 6, we have one radiocarbon accelerator (AMS)
dating of the bone of a cave bear, which is 43,400 (-
1,400/ +1,000) BP (RIDDL 735). For the lower part of
layer 8, we have two finite AMS-dates of a sample of
charcoal 45,800 (-2,400/ +1 800) BP(RIDDL 739) and
a bone 45,100 (-1,800/ +1,500) BP (RIDDL 745) from
the same quadrat and the same spit, and one unfinite
date of charcoal on the basis of traditional procedures;
=38,000 BP (7-1033).% The averrage of all AMS dates
* AMS = accelerator mass spectrometry. See Nelson, in this

volume.
! For measurements which were performed by the Institute of
Ruder Bozkovi¢ in Zagreb there is no data.



predstavijamo, éeprav se je plast 8, zaradi podora, zelo
hitro odlozila. Kronolodko mesto vrzeli bo mogode
preveriti z datacijami oglja in kosti v kuriséu med obema
plastema. Pravilna opredelitev interstadiala je kljuénega
pomena za najdbo t. 1. koiCene pidcalke.

Toplemu in viaznemu interstadilu je sledilo
kraje hladnejSe obdobje, ki se je koncalo s periglacialno
klimo. V periglacialnih pogojih so se tenke nesprijete
plasti nad sprimkom nagubale. Pri tem je lahko prislo
do mesanja razli¢no starih najdb v okviru plasti 7 (ki je
lahko necementiran ostanck plasti 8) in plasti 6. Obdobju
pred periglacialno klimo pripada tudi radiokarbonsko
opredeljeno ognjisée v plasti 5h. Njegova starost je bila
na podlagi oglja s tradicionalnim  postopkom "C
ocenjena na 30.840 300 let p. s, (Wk - 3152, RDL).
Ocena ne ustreza stanju paleolitskih najdb v najdiscu
in drugim podatkom. V zvezi s to datacijo moramo
omeniti Se datacijo kosti v plasti 4 z enakim postopkom.
Starost plasti 4 je bila ocenjena na 28.000 £1.300 let p.
5.(Z - 1466)". Obe letnict sta po nasem mnenju prenizki
(glej Nelson, ta zbornik).

Po odlozitvi krioklasticnega grudéa v plasti 6 in
5b ter krioturbaciji plasti 6 do 7 50 se razmere ponovno
izboljsale. Jamska tla so bila nekaj casa stabilna (glinene
obloge v plasti 5 spodaj), sledilo je ponovno odlaganje
usedlin (plast 5) in 3¢ enkrat umirjanje tal (mocéno
preperel grusé v plasteh 4a in 5a). Plasti 8 do 4a lahko
predstavljajo tudi en sam interstadialni kompleks, ki ga
prekinja kratka mrzla faza (gle) razpredelnico 5.2). V
tem primeru bi bil to (dvodelni?) mterstadial Hengelo.
V nadaljevanju je bilo vse veé krioklasticnega gruséa,
diagenetsko spremenjenega in nespremenjenega, ki
doseze vrhunec v plasti 2. Plast 2 edina vsebuje
zanesljive aurignacienske najdbe v obliki koséenih
konic, tudi take z razcepljeno bazo, ¢e zanemarimo dva
koi¢enim konicam podobna medialna odlomka v plasteh
10 do 13 in 20 (neobjavljeno, izkopavanja M. Brodarja),
ki kronostratigrafsko moéno odstopata od dosedanjega
poznavanja razvoja tovrstnih ko&¢enih izdelkov.

Radiokarbonska starost kosti jamskega medveda
iz plasti 2 je bila s postopkom AMS ocenjena na 35.300
700 let p. s. (RIDDL 734). Vzorcu iste kosti je bila z

* Starost je dolo¢il Radicarbon Dating Laboratory, University
of Waikato, Hamilton, New Zealand. Rezultat je prikazan na
nacin, ki je v rabi v reviji Radiocarbon. Parametn so
naslednji: DY*C: -978,5 £0,8 %e; 8'*C = -22,5 %e; raztopina
100,0 %; nova starost = 31.740 +300; % modernega = 2,2
+0,1, ¢as Stetja = 3516 min. lzracunana konvencionalna
(Libbyjeva) starost je 30.840 +300. Napaka je izralunana
za +1 standardno odstopanje pomnozeno z eksperimentalno
ugotovljenim laboratorijskim mnoZiteljem napake, ki je
1,217, Nova starost je izracunana na podlagi nove razpolovne
dobe 5730 let. Vsebnost “C (D"C) je izraZzena v promilih
wrl 95 % NBS oksalne kisline. Popravek izotopske frakeije
(8"°C) je izraZen v promilih wrt PDB.

* Zameritev, ki jo je opravil Institut R. Boskovié, ni podatkov.

CHROMN HOGY
for layer 8 is 43,100 £700 BP (sce Nelson, in this vol-
ume), which means that the two layers may be the same
age. In view of the clear gap between layers 8 and 7 or
6, this is difficult to explain, although layer 8, because
of rock fall, was deposited very quickly. The chrono-
logical place of the gap will be possible to verily with
the dating of charcoal and bones in the hearth between
the two layers. A proper determination of the interstadial
is of crucial importance for the find of the so-called bone
flute.

Brief cold periods followed the temperate and
damper interstadial, which ended with a periglacial cli-
mate. In the periglacial conditions, the thin uncon-
solidated layers above the breccia folded. A mixing of
various old finds in the framework of layer 7 (which
could be uncemented part of layer 8) and layer 6 may
have occurred at this time. Radiocarbon classification
of the fireplace in layer 5b also belongs to the period
prior to the periglacial climate. On the basis of char-
coal, by the traditional "C procedure, its age was as-
sessed at 30,840 £300 years BP (Wk - 3152, RDL).*
The assessment does not match the state of palacolithic
tools at the site and other data. In connection with this
dating, it should be mentioned that the bones in layer 4
were dated by the same procedure. The age of layer 4
was assessed at 28,000 £1,300 years BP (£-1466)°. Both
datings in our opinion are too low (see Nelson, in this
volume).

After the deposition of the cryoclaste rubble in
layers 6 and 5b, and the cryoturbation of layers 6 - 7,
conditions again improved. The cave floor was stable
for some time (clay coating in layer 5 down), a fresh
deposition of sediment followed (layer 5) and again set-
tling of the floor (thoroughly weathered rubble in lay-
ers 4a and 5a). Layers 8 - 4a may also represent a single
interstadial complex, which is broken by a short cold
phase (sec Table 5.2). In that case, this would be the
(two-part?) Hengelo interstadial. Above, there was an
increasing amount of crvoclastic rubble, diagenetically
changed and unchanged. which reaches a peak in layer
2. Layer 2 is the only one to contain reliable Aurignacian

* Radiocarbon age was performed by Radiocarbon Dating
Laboratory, University of Waikato, Hamilton, New Zealand.
The results are laid out in the style utilised by the journal
Radiocarbon. The paramelters are as follows: DYC = -978.5
£0.8 %o; 8''C = -22.5 %o dilution = 100.0 % sample; new
age = 31,740 +300; % Modern = 2.2 +0.1; count time =
3516 mins. The conventional age (or Libby age) 1s 30,840
£300. Quoted errors are based upon +1 standard deviation
multiphed by an experimentally determined Lab Error
Muiltiphier of 1.217. The new age is calculated from the new
hall life 3730 years. The “C depletion (D™C) 1s expressed in
%o wrt 95 % NBS oxalic acid. The isotopic fractionation
correction (8"C) is expressed in %o wrt PDB.

* For measurements which were performed by the Institute of
Ruder Boskovi¢ in Zagreb there is no data,
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metodo uranovega niza (Th-230) dolocena starost 26,200
+5.300 let (Ku, ta zbornik). Na podlagi vsch razpo-
lozljivih podatkov so aurignacienske najdbe zanesljivo
absolutno datirane v interval od 35,000 do 25.000 let, v
katerem je veéina evropskega aurignaciena s povpreéno
starostjo (mediano) 31.000 let p. s. (Allsworth-Jones
1990, 213). Glede na razpolozljive paleockoloske
podatke v plasti 2 se sami nagibamo bolj k vedji kot
manjsi starosti nasih najdb. To potrjujejo tudi visoke
radiokarbonske datacije plasti z najdbami koscenih konic
z razcepljeno bazo v najdiiéu Fumane pri Veroni
(Broglio in Improta 1994 - 1995, 10) pa tudi drugod po
Evropi (Hahn 1977). Odlozitvi plasti 2 so sledile
ponovno periglacialne razmere, ki so se odrazile
izkljuéno v moénem gubanju plasti 2 do 5a. Sledi zelo
dolg zastoj v odlaganju usedlin, ki obsega ves mlajsi
glacial, kasni glacial in zgodnji postglacial.

V plasteh 2 do 8 imamo verjetno zastopana dva
locena krioturbacijska kompleksa, od katerih je mlajsi
dovolj izrazit. Mogoce vzporednice zanj lahko iS¢emo
v nagubanih usedlinah v Parski golobini (plast 3 do
nedolocene plasti), Betalovem spodmolu (kompleks IV
A}, Momovi zijalki in Sirom po Evropi. Krioturbacija
plasti 2 do 5a je odraz izrazitih periglacialnih razmer, ki
so nastopile pred glacialnim vrhuncem in po interstadial-
nem kompleksu Arcy - Denckamp - Stilltried B. Okvirno
Jo lahko postavimo v ¢as med 20,000 in 30.000 let p. s.
Z njo se zakljucuje dolgo interpleniglacialno obdobje

finds in the form of bone points, including a split-based
bone point, if we ignore two bone points of similar me-
dial fragments in layers 10 - 13 and 20 (unpublished,
excavated M. Brodar), which vary greatly chrono-
stratigraphically from current knowledge of the devel-
opment of this kind of bone artefact.

The radiocarbon age of the cave bear bone from
layer 2 was assessed by the AMS procedure at 35,300
+700 BP (RIDDL 734). A sample of the same bone was
dated at 26,200 5,300 by the uranium series method
(Th-230) (Ku, m this volume). On the basis ol all the
available data, the Aurignacian finds are reliably dated
absolutely in the interval from 35,000 to 25,000 BP,
which corresponds to the age of the majority of Euro-
pean Aurignacian finds, with an average (median) dat-
ing of 31,000 BP (Allsworth-Jones 1990, p. 213). In
relation to available paleoecological data in layer 2, we
would ourselves be more inclined to an older age of
these finds. This is also confirmed by the high radiocar-
bon dating of the layer with finds of split-based bone
points at Fumane by Verona (Broglio & Improta 1994 -
1995, p.10), as well as elsewhere in Europe (Hahn 1977).
The deposition of layer 2 was followed by new
periglacial conditions, which are reflected exclusively
in the powerful folding of layers 2 - 5a. A very long gap
in the deposition of sediment follows, which embraces
the entire Upper and Late Glacial and Early Post-gla-
cial.

Razpredeinica 5.2: Divje babe 1. Pomembnejsa dogajanja v sedimentaciji in njihova kronoloska razlaga.
Table 5.2: Divje babe [. Major events in sedimentation and their chronological classification.

Mrzlo in (vlazno 7) - Cold and (hurmid 7) —

&« Toplo in vlazno - Temperate and humid

T

Plast Klimatokronologija | Vel Oster grus¢ Krioturbacija b Famomski grusé | Cement Iljiin-mcublugc' Fosfaine obloge
Layer Climatochronology Gap Angularrubble | Cryoturhation | Phantome choulis | Cement | Clay coating |Phosphate coating
I Postglacial ~ 4.000 R R asd
Tardiglcial | hiatus - - - |- - .
- Pleniglacial hiatus - BULLLLLY | - - - -
2 | Stadial ~ 35.000 B B TTTET T |
3 ? | | ' o
3 O — |
- Interstadial 7 | 22272 | - - | we | - 2 T
4a, 5a ? | | | | '
- | terstadial Hengelo| 22222 | - - | SULUULLLE | - [LULULLLY LUULLLLY
5 | Interstadial Iicngclnl_ s E LRI
Sb,6 | Stadil~43000 [ | BUBUEED | LULLLLLLL
) | I =]
: XY interstadial | hiatus - - SULULLBUL | BUBE | - | LUDLLBLY
§ | Stadial ~ 43.000 _ I E by

? Dogajanje je vpraSljivo, - Event is uncertain,

I Zacetek dogajanija, ki je vplivalo na starejie usedline. - Start of event which affected older sediments.
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in zacenja pleniglacial zadnje poledenitve (Turk in
Verbic 1993).

Analize favne, predvsem mikrofavne in analize
flore v plasteh 2 do 5 dokazujejo postopno ohlajevanje
globalno hladne klime od plasti 5 navzgor. Vendar
ckstremnega mraza, znailnega za oba pleniglaciala, ni
bilo. To potrjujejo popolna odsotnost stepsko-tundrskih,
1. j. borealnih vrst in predstavnikov kontinentalne stepe
na seznamu mikrofavne. V plasti 4, ki je poleg plasti 5
edina dala nekaj ve¢ peloda, previaduje zeliséna
vegetacija nad drevesno. Med zelisci je najved kosamic
(Copositae), pa tudi nckaj pelina (Artemisia) in alpske
drezice (Sefaginella selaginoides). Drevesne vrsie so
zastopane izklju¢no z borom (Pinus) in smreko (Picea).
V plasti 5 je delez zehi5¢ manjsi. Med drevesnimi vrstami
nastopajo poleg bora in smreke tudi redki listavei (Alnus,
Tilia, Ostrva) (Sercelj in Culiberg 1991). Ognjisce v
plasti 5b je vsebovalo izkljuéno oglje iglaveev v zelo
pestrem sestavu. Plasti 6 - 8 vsebujejo zelo redke ostanke
malih sesalcev ter nekaj oglja in peloda, ki kaze zmemo
hladno podnebje. Znamenje veéje ohladitve je lahko
pelod alpske drezice v plasti &.

Prav tako ni bilo nekih izrazito toplih inter-
stadialov, ki bi jih potrdile najdbe izrazito termofilne
flore in malih sesaleev. Takih najdb ni, razen zelo redkih
izjem v plasteh 4, 5 in 5a. Predstavljajo jih pelod in oglje
gabra (Carpinus) ter ostanki malega podkovnjaka
(Rhinolophus hipposideros) in ostrouhega netopirja
(Miotys blithy). Vsekakor te najdbe opozarjajo na manjsa
klimatska nihanja v okviru interpleniglaciala, ki jih lahko
dobro povezemo z domnevnimi ostanki stabilnih
Jamskih tal. Delno cementirano ognjisée na meji plasti
8 in 7 je vsebovalo skoraj izkljuéno oglje razli¢nih
iglaveev in samo sled listaveev,

Zaenkrat najtoplejsa plast je plast 5. Povezujemo
jo z mterstadialoma Hengelo in Les Cottes v zahodni
Evropi na podlagi radiokarbonskih datacij starejs
mlajsih plast. V Sloveniji je to interstadial Potocke
zijalke, ki ga poscbej dobro predstavija plast 7 v
istoimenskem najdiséu (M. Brodar 1971; 1979; S,
Brodar in M. Brodar 1983). Najboljse dokumentirana
stadialna plast je plast 4. V plasu 2 se meSajo
pleistocenske in holocenske najdbe. Na splosno pa je za
vedino plasti znacilna (obéasna?) prisotnost alpinskih
in borealnih elementov, kot so: kozorog (Capra ibex),
gams (Rupicapra rupicapra), alpski svizee (Marmota
marmota), kuna (Martes sp.), snezna sova (Nvetea sp.),
belka (Lagopus mutuy) med favno in alpska drezica
(Selaginella selaginoides), macesen (Larix decidua) ter
cemprin (Pinus cembra) med floro. Te plasti lahko brez
pomislekov opredelimo v mrzlo obdobje med intersta-
dialoma Hengelo in Arey (inter-Hengelo/Arcy) ter med
njune korelate Sirom Evrope. Interstadial Arcy je morda
zabelezen v pogostejdem oglju listaveey in meSani favni
v plasti 2 (glej Krystufek in Culiberg in Sercelj, ta
zbnomik). Interpleniglacialna favina nadega najdid¢aima

CHRONOLOGY

In layers 2 - 8, we probably have the appearance
of two separate cryoturbation complexes, of which the
younger i8 sufficiently pronounced. It is perhaps possi-
ble to find parallels in the folded sediments in Parska
golobina (layer 3 to unknown layer), Betalov spodmol
(complex IV A), Mornova zijalka and throughout Eu-
rope. The eryoturbation of layers 2 - 5a is a reflection of’
the pronounced periglacial conditions that appeared prior
to the glacial maximum and after the interstadial com-
plex Arcy - Denckamp - Stillfried B. We can setitin a
time frame between 20,000 and 30,000 BP. This termi-
nated the long Interpleniglacial period and marked the
beginning of the Pleniglacial of the Last Glacial (Turk
& Verbic 1993).

Available analyses of the fauna, above all mi-
cro-fauna and analysis of the flora in layers 2 - 5 show a
gradual cooling of the global cold climate from layer 5
upwards. However, there was none of the extreme cold
associated with the two Pleniglacials. This is confirmed
by the complete absence of steppe-tundra, 1. e., boreal
species and representatives of the continental steppe on
the hist of microfauna. In layer 4, which was the only
one apart from layer 5 to give rather more pollen, her-
baceous vegetation predominates over woody. Of the
herbaccous, there was most Compositae, as well as some
Artemisia and Selaginella selaginoides. Woody species
are represented exclusively by pine (Pinus) and spruce
(Picea). In layer 5, the proportion of herbaccous spe-
cies is smaller. Among woody species, in addition 1o
pine and spruce, oceasional deciduous trees also appear
(Alnus, Tilia. Ostrya) (Sercelj & Culiberg 1991). The
fireplace in layer 5b contained exclusively charcoal of
conifers of a very wide range. Layers 6 - 8 contain very
occasional remains of small mammals and some char-
coal and pollen, which indicates a relatively cold cli-
mate. The pollen of Selaginella selaginoides in layer 8
may be a sign of major cooling.

Equally, there was no pronounced warm inter-
stadial, which would be confirmed by the finding of
explicitly thermophyle flora and small mammals, There
are no such finds, except for very occasional exceptions
in layers 4, 5 and 5a. They are represented by charcoal
of hornbeam (Carpinuy) and remains of the lesser horse-
shoe bat (Rhinolophus hipposideros) and the lesser
mouse-carcd bat (Miorvs blithy). In any case, these finds
draw attention to the minor climatic oscillation in the
framework of the Interpleniglacial, which might well
be linked to the suspected remains of stable cave Nloor.
The partially cemented fireplace on the limit of layers 8
and 7 contained almost exclusively charcoal from vari-
ous conifers, and only traces of deciduous trees.

For the moment, the warmest climate indicates
layer 5. This is connected with the Hengelo and Les
Cottes interstadials in western Europe, on the basis of
radiocarbon dating of the oldest and youngest layers. In
Slovenia, this is the Poto¢ka zijalka interstadial, which
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zelo dobre vzporednice v najdis¢u Fumane pri Veroni,
ki se nahaja v podobnem okolju, vsebuje podobne
paleolitske najdbe in je podobno radiokarbonsko
datirano (Bartolomei in dr. 1992a, b; Broglio in Improta
1994 - 1995). Enako zaporedje kronoklimatskih faz, kot
v obeh najdiiéih in v zahodni Evropi poznamo tudi v
pelodnih profilih v severnem Jadranu (Bartolami in dr.
1977).
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is particularly well presented in layer 7 of the site of the
same name (M. Brodar 1971; 1979; S, Brodar & M.
Brodar 1983). The best documented stadial layer is layer
4. Pleistocene and Holocene finds are mixed in layer 2.
In general, most of the layers are characterised by the
(occasional?) presence of alpine and boreal elements,
such as: ibex (Capra ibex), chamois (Rupicapra
rupicapra), marmot (Marmota marmota), marten
(Martes sp.), snowy owl (Nvetea sp.), ptarmigan
(Lagopus mutus) among the fauna, and Selaginella
selaginoides, larch (Larix decidua) and Arolla pine
(Pinus cembra) among the flora. These layers may un-
reservedly be classified into the cold period between
the Hengelo/Arey interstadial (inter-Hengelo/Arcy) and
among its correlates elsewhere in Europe. The Arcy
interstadial is perhaps recorded in the charcoal of de-
ciduous trees and mixed fauna of layer 2 (sce KryStufck
and Culiberg & Sercelj, in this volume). The Inter-
pleniglacial fauna of this site has very good parallels at
the Fumane by Verona site, which is found in a similar
environment, contains similar palacolithic tools and has
a similar radiocarbon dating (Bartolomeio er al. 19924,
b; Broglio & Improta 1994 - 1995). The same sequence
of chronoclimatic phases are familiar in pollen profiles
in the northern Adriatic as at the two sites and in west-
em Europe (Bartolami ef al. 1977).



6. PALEOBOTANICNE
RAZISKAVE V JAMI
DiviE BABE |

6. PALAEOBOTANIC
RESEARCH OF THE
D1viE BABE | CAVE

MeTkA CULIBERG & ALOJZ SERCELJ

Fzviecek

Paleobotaniéne raziskave sedimentov iz paleolitskega
najdii¢a Divje babe I vkljucujejo: 1. palinolodke analize in 2.
antrakotomske analize. Vecina oglia je iz ognjis¢ in kuniséa v
plasteh 5, 6 in 8.

6.1. Uvobp

Paleobotanicne raziskave kulturnih plasti v jami
Divje babe opravljamo paralelno z arheoloskimi
izkopavanji Ze od leta 1980, Predmet raziskav so
fragmenti lesnega oglja in pelod. Zoglenelih semen in
plodov razen semena trave in nedozorelega plodu hrasta
doslej 3¢ nismo nasli. S temi raziskavami s¢ Zelimo
seznaniti z vegetacijo okolja, v kakrénem je Zivel Elovek,
ko je ob¢asno (zaradi lova) bival v jami,

Dokazi ¢lovekove prisotnosti so zanj znacilne
najdbe - orodja, kurii¢a, oZgane Zivalske kosti in
podobno. Lesno oglje iz teh ognjisc razkriva vegetacijo
neposredne okolice clovekovih bivalise, kajti lesa, zlasti
za kurjavo in za izdelavo orodja, tedanji ¢lovek gotovo
ni prinasal od dale¢. Pelod v sedimentih pa predoca
vegetacijsko sliko Sirse okolice, Veasih ga dobimo v
Jamskih plasteh skupaj 2 najdbami arheoloSke narave.
Kajti pelod drevija in drugih anemofilov vetrovi raznasajo
dale¢ naokoli, ob ugodnih zraénih tokovih v jamah pa
ga zanese tudi v notranjost.

Rezultati pelodnih raziskav sedimentov v jami
Divje babe 1 (Turk in dr. 1988 - 1989, 1989a; Scrcclj in
Culiberg 1991) in podobnih raziskav v jami Vindija na
Hrvaskem (Draxler 1986) so pokazali, da je pridel pelod
v jamske sedimente ne le z vetrom, temved tudi s
posredovanjem Zivali in ¢loveka. lzredno visoke
vrednosti praprotnih spor morda pomenijo, da je Clovek
prinasal praprot v jamo za leZis¢a. Vegje koli¢ine peloda
zelisénih entomofilov (Compositae, Caryophyllaceae,
Umbelliferae), ki ga veter ne raznaa v toliksni meri, pa
naj bi prinesli v jamo medvedi, Medvedi so se namred
spomladi pasli po planoti nad jamo (danes Sebrelje), ki
Je bila porasla predvsem 7 zelnatiny rastlinjem in borovei,
Zehiséni pelod je prisel skozi medvedja prebavila bol)

Abstract

Palacobotanical investigations of the sediments from
palaeolithic site Divje babe I include: 1. Palynological analy-
ses and 2. Anthracotomical analyses. Most of the charcoal de-
rives from the fireplaces and hearth from the strata 5, 6 and 8.

6.1. INTRODUCTION

Palacobotanic research of the cultural layers in
Divje babe | cave has been carried out in parallel to ar-
chaeological excavations since 1980, The objects of in-
vestigation were pollen and fragments of wood char-
coal. Charred sced and fruits, with the exception of an
unripe acorn and grass seed, have not to date been found.
The aim of the research was to obtain a picture of the
vegetation of the environment in which man lived when
he occasionally occupicd the cave (for hunting pur-
poses),

The evidence of man's presence is provided by
cultural remains - tools, hearths, burnt animal bones and
similar. The wood charcoal from these hearths reveals
the vegetation in the direct vicinity of people’s dwell-
ings, since they certainly did not at that time bring wood
from a distance, especially for burming or making tools.
The pollen in the sediments depicts the vegetation pic-
ture of the wider environment. We sometimes obtain it
in cave layers, together with the cultural remains. Since
the wind carries the pollen of trees and other anemo-
philous plants far around, it also carries it into caves
when the air currents are favourable.

The results of pollen research of sediments in
Divije babe [ cave (Turk ef al. 1988 - 1989, 1989a; Sercelj
& Culiberg 1991), and similar rescarch in the Vindija
cave in Croatia (Draxler, 1986) have shown that pollen
was carried into the cave sediments not only by the wind,
but also indirectly by animals and man. The extremely
high values of fern spores perhaps mean that man
brought ferns into the cave as bedding, The large quan-
tities of pollen of herbaceous entomophilous species
(Compositae, Caryophyllaceae, Umbelliferac), which
the wind does not carry to such an extent, would have
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ali manj neposkodovan ter se je v jamskih sedimentih
ohranil kot se ohrani v koprolitih.

6.2. PALINOLOSKE IN ANTRAKOTOMSKE
RAZISKAVE V PLASTEH 1Z VHODNEGA
PREDELA JAME

Predvsem velja omeniti rezultate palinoloskih
raziskav plasti 8 - 14 (Turk in dr. 1988 - 1989). Tu smo
dobili zvezni pelodni diagram, v katerem prevladujejo
zelidfne rastline in praproti. Od drevesnih vrst sta
zastopana predvsem bor (Pinus) in smreka (Preea),
dobili pa smo tudi posamezna zrna lipe (7ilia), jesena
(Fraxinus), jelse (Alnus), vibe (Safix) in breze (Betula).

V drugem pelodnem diagramu, ki zajema plasti
3 do 26 (Sercelj in Culiberg 1991) vidimo v odscku A
podobno pelodno vsebino. Tudi tu previaduje pelod
iglaveev (Pinus in Picea), sporadi¢no pa se pojavlja se
pelad nekaterih listaveev: breze (Betula), jelie (Alnus),
leske (Corvius), lipe (Tilia), jesena (Fraxinus), bukve
(Fagus), gabra (Carpinus), ¢rmega gabra (Osfrya) in
briljana (Hedera).

Od zehsE je tudi tu najved peloda entomofilov:
nchinovk (Compositae), trav (Gramineae), klinénic
(Caryophyllaceae), kobulnic (Umbelliferae) in znacilno,
veliko Stevilo monoletnih praprotnih spor (Athyvrium sp.
in Dryvopteris sp.).

Rezultati antrakotomskih analiz kazejo, da tudi
med lesnim ogljem prevladujeta bor in smreka.
Ugotovljeno je tudi oglje jelke (Abies), vendar ga je
malo. Od listaveev so zastopani isti taksoni kot pri
pelodu, poleg teh pa sta tu Se panesplja (Cotoneaster) in
Smarna hrusica (Amelanchier). Oglje bukve in jesena v
plasti | {Scrcclj in Culiberg 1991) utegne biti
kontaminacija mlajie starosti, medtem ko je oglje
listaveev v globljih plasteh zelo verjetno sinhrono in
dokaz toplejiega podnebja.

6.3 PALINOLOSKE IN ANTRAKOTOMSKE
RAZISKAVE V PLASTEH 17
OSREDNJEGA PREDELA JAME

lzkopavanja segajajo sedaj ze vec kot 20 m dalec
v jamo, V plasteh znotraj jame smo nasli bistveno manj
peloda, zato pa je bilo veliko ved lesnega oglja, posebno
ob kuriggih. Pri enem od teh kunisé je bila v plasti 8
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been brought by cave bear. In spring, namely, the bears
grazed the mountain plateau above the cave (loday
Sebrelje), which was mainly overgrown with herbaceous
plants and pine. Herbaceous pollen passed through the
bears’ digestive tract more or less undamaged, and was
preserved in the cave sediments, as it is preserved in
coprolites.

6.2. PALYNOLOGICAL AND
ANTHRACOTOMICAL RESEARCH OF
LAYERS FROM THE ENTRANCE PART OF
THE CAVE

It is above all worth mentioning the results of
palynological and anthracotomical research of layers 8-
14 (Turk er al. 1988 - 1989). Here we obtained an unin-
terrupted palynological diagram in which herbaceous
plants and ferns predominate. Of trees, mainly pine
( Piniis) and spruce (Picea) are present, although we also
obtained individual pollen grains of lime (7ilia), ash
(Fraxinus), alder (Alnus), willow (Salix) and birch
(Betula).

In another pollen diagram that includes strata 3
to 26 in section A similar pollen content is evident
(Sercelj & Culiberg 1991). Here wo, pollen of conifers
(Pinues and Picea) dominates but sporadically also pol-
len of some deciduous trees appears such as: birch
(Betula), alder (Alnus), hazel (Corvius), lime (Tilia), ash
( Fraxinus), beech (Fagus), hornbeam (Carpinus), hop
hornbeam (Ostrva) and ivy (Hedera).

Of herbs, there was again most pollen of
entomophilous plants of the families of Compositac,
Gramineae, Caryophyllaceae, Umbelliferac and typically
large numbers of monolete fern spores (Athyvriun sp.
and Drvopteris sp.).

Pine and spruce also predominated among the
charcoal. There was markedly less charcoal of fir (Abies).
The same deciduous taxa are represented as by pollen,
with the addition of cotoneaster (Cotoneaster) and
mespilus (Amelanchier). The charcoal of beech and ash
in layer 1 (Sercelj & Culiberg 1991) may be contamina-
tion of more recent age, while the charcoal of decidu-
ous trees in the deep layers is certainly synchronous and
evidence of a fairly warm climate.

6.3. PALYNOLOGICAL AND
ANTHRACOTOMICAL RESEARCH OF
LAYERS FROM THE CENTRAL PART OF
THE CAVE

The excavations already extend more than 20
metres into the cave. We found essentially less pollen in
layers within the cave, and there was thus a great deal
more charcoal, especially beside the hearths. A suspected



najdena tudi piscal, narejena iz diafiznega dela
stegnenice mladega jamskega medveda.

V zadnjih letih izkopavanj, to je po letu 1989, je
bilo vzoréenje oglja intenzivnejse, material iz kurisc pa
je bil v celoti flotiran. Tako je bilo zajetega veliko ved
oglja. Posebnost pri vecjem Stevilu lesnega oglja,
posebno tistega iz kurisc in ognjisc v plasteh 5,6 in 8 pa
jeta, daje bilo cevje (traheide) bodisi v celoti zapolnjeno
ali moéno inkrustirano z belkasto ali rumeno-rjavo
snovjo. Taksno oglje se ni dalo ne lomiti, ne rezati, zato
je hilo dolocanje izredno tezko in delno nezanesljivo,
kajti celotna notranja struktura je bila prekrita s snovjo,
podobno tisti, ki je zlepila sediment v “karbonatno-
fosfatno brec¢o™. To je sploSna znacilnost plasti 8. Po
ugotovitvah mineralogov (glej Turk in Dirjec, 3.
poelavie v tem zborniku) so to fosfatni minerali kot npr.
dahlit in francolit in so o&itno tudi polnilo in inkrust
oglja. To pa je povzrocilo unic¢enje strukture oglja, Ker
je bila tako popolna impregnacija mogoca le z izjemno
tckoco raztopino, da je lahko prodirala v traheide, ki
imajo premer lumna od 10 - 30 tiso¢ink milimetra, to
hkrati govori tudi o precejinji mnozini padavin v tistem
¢asu. Voda je morala pronicati v jamo vse leto.

Inkrustacija in impregnacija sta povzrocili velike
lezave pri determinaciji oglja. Kolikor toliko zanesljivo
je namre¢ mogoce genericno opredeliti le vzoree, na
katerih so dobro vidni vsi trije anatomski prerezi:
transverzalni, tangencialni (po mejah letnic) in radialni
(po lesnih Zzarkih). Pri inkrustiranih ali v celoti
impregniranih vzorcih pa je razpoznaven le transverzalni
prerez. Prav zato je veliko vzorcev oznacenih zgolj kot
iglavei.

Impregnirani primerki pa so trdi kot kamen in se
ne dajo prelomiti. ¢e so le delno inkrustirani. Inkrust
prekriva prelomne ploskve zato je le sluéajno mogode
najti diagnosticno pomembne parametre.

Vedje primerke brez smolnih kanalov, kar je
mogoce opazili Z¢ na preénem prerezu, se da lociti po
razporeditvi in tipu traheid. Pri jelki (Abies) npr., so
traheide zelo razlicne. V spomladnem lesu so Siroke,
pravokotnega prereza in s tenkimi stenami. Prehod v
poletni les je oster, tangencialno sploséene traheide
poletnega lesa pa imajo debele stene. Primerki, tudi brez
smolnih kanalov, pri katerih so traheide razporejene
enakomerno in s postopnim prehodom spomladnega v
poletni les, so lahko tisa (Tavus) ali brinje (Juniperus),
le da ima brinje med traheidami pomeSane posamezne
parenhimske celice, zapolnjene z rjavo vsebino, za tiso
pa so znacilne Spiralne odebelitve po traheidah. Vendar
ima lahko tudi smreka - posebno v poletnem lesu - véasih
Spiralne odebelitve in enako razporeditey traheid kot tisa,
Pri Stevilnih vzorcih oglja 1z kunisé pa je se dodatna
tezava: sckundarne stene traheid so veckrat unicene in
ostale so le primarne stene. Te pa kazejo znacilno
zgradbo Spiralno potekajo¢ih mikrofibril. Pri slabi
ohranjenosti in zaradi inkrustacije je taksno mikro-
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flute, made from the diaphysis of the femur of a juve-
nile cave bear was also found beside one of these hearths,
in layer 8.In recent vears of excavations, that is since
1989, sampling of charcoal has been more intensive,
and the material from the fireplaces was floated in en-
tirety. A great deal more charcoal was thus captured. A
peculiarity of a great deal of the charcoal, especially
that from the hearths and fireplaces in layers 5. 6 and 8,
was that the tracheids were either completely filled, or
heavily encrusted with a white or yellowy-brown sub-
stance. Such charcoal could not be broken, nor cut, so
identitying it was extremely difficult and partially un-
reliable, since the entire internal structure was covered.
The substance is similar to that which cemented the sedi-
ment in the “carbonate-phosphate breceia™. This is a
general characteristic of layer 8. According to the find-
ings of mineralologists (see Turk & Dirjec, Chapter 3 in
this volume) these are phosphate minerals such as dahlite
and francolite, and they clearly also filled and coated
the charcoal, causing the destruction of its structure.
Since such complete impregnation would only have been
possible with an exceptionally liquid solution for it to
penetrate the tracheids, which have an internal diameter
of 10 - 30 thousandths of a millimetre, this simultane-
ously points to fairly heavy rainfall at that time. Water
must have trickled into the cave throughout the year.
The encrustation and impregnation caused great
difficulties in the identification of the charcoal. [tis only
possible, namely, to identify samples generically on
which all three anatomic sections are clearly visible:
transversal, tangential (by annual rings) and radial (by
xylem rays). With encrusted or totally impregnated sam-
ples only the transversal section is recognisable. For that
reason, many samples were marked only as conifers.
Larger samples without resin canals, which can
be observed in transverse section, can be distinguished
by the disposition and type of tracheids. With fir (4bies)
tor example, the tracheids vary greatly. In early wood,
they are wide, rectangular in cross section and have thin
walls. The transition to late wood is sharp, and the tan-
gentially fattened tracheids of the late wood have thick
walls. Specimens also lacking resin canals, in which the
tracheids are disposed uniformly and which show a
gradual transition from early to late wood, may be yew
(Taxus) or juniper (Juniperus), except that juniper has
individual parenchymal cells filled with a brown sub-
stance mixed among the tracheids, and yew is charac-
terised by spiral thickening along the tracheids. How-
ever, spruce - especially in late wood - sometimes also
has spiral thickening, and otherwise the same distribu-
tion of tracheids as yvew. In a number of charcoal sam-
ples from hearths, there 1s an additional ditficulty: the
secondary walls of the tracheids are either “burmnt out™
or “leached”, and only the primary walls remain. The
primary walls typically show the construction of the
spirally terminating microfibrils. With poor preserva-
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fibrilarno strukturo mogode zamenjati s Spiralnimi
odebelitvami. Zato so bili morda nekateri drobnejsi
koscki napaéno doloceni kot tisa v resnici pa to niso
bili.

Primerki s smolnimi kanali lahko pripadajo
boroveu (Pinus), smreki (Picea) ali macesnu (Larix).
Zanjihovo loitev pa je nujno treba videti krizisca lesnih
zarkov in traheid. Kajti prav po obliki teh porov na
krizis¢ih se loCijo med scboj.

6.3.1. LESNO OGLIE

Stevilo primerkov posameznega taksona je
razvidno iz razpredelnice 6.1. Vsega skupaj smo
preiskali 607 primerkov oglja, od tega je bilo iglavskega
452 kosckov in listavskega 155 kosckov. Po dendroloski
pripadnosti v zgornjih, mlajsih plasteh 2 do 4, delno 3e
v peti, prevladuje oglje listaveev. To je za Cas wiirmskega
glaciala malce nenavadno, res pa je, da lezi jama pod
domnevno wiirmsko gozdno, oziroma drevesno mejo.

V plasteh 5 do 8 prevladuje oglje iglaveey in tudi
po Stevilu primerkov jih je tu mnogo vec. V vseh teh
plasteh, razen v plasti 7, je bilo namre¢ najdenih veé
kurise.

Ker stevilo samo ne pove veliko o frekvenci
posameznega taksona, ne bomo navajali njihovega
Stevila za vsako plast posebe). Vehko boly povedna glede
ckologije in klimatskih razmer je sicer le v grobih obrisih
ugotovljena fitocenoza v posameznih plasteh.

Plast 2 do 3 (C 35.300 700 let p. s.,
aurignacien)'

V zdruZenih plasteh 2 in 3 smo ugotovili le nekaj
kosckov iglavskega oglja borovea in smreke ter koscéek
oglja jelke. Mnogo veé jih pripada listavskim pred-
stavnikom, med katerimi izstopata jesen in bukev,
skromno se jima pridruzujejo e gaber, ¢mi gaber, javor,
lipa ter hrast.

Podobno, sicer bolj rudimentarno sliko z listaven
imamo tudi v globljih in starejsth mousterienskih plasteh
(3,3-4,4,4-5).

Plast 3
V plasti 3 je bilo najdenega le nekaj kosckov
oglja, ki pripada listavcema jesenu in bukvi.

Plast 3 do 4
V zdruzenih plasteh 3 - 4 sta bila najdena dva
kodcka oglja borovea in en koscek jelke. Vec je bilo

" Wse "C datacije Nelson, ta zbomik, razen v plasti 5. . s,
pomeni pred sedanjostjo.
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tion and because of encrustation, such microfibrilar
structures can be mistaken for spiral thickening. So some
of the smaller fragments may have been identified as
yew when in fact they are not.

Samples with resin canals may belong 1o pine
(Pinux), spruce (Picea) or larch (Larix). In order to dis-
tinguish them, it is crucial to be able to see the intersec-
tions of the xylem rays and the tracheids, since precisely
by the shape of these pores on the intersections are they
distinguished from ecach other.

6.3.1. CHAarCoAL

The number of examples of individual taxa is
evident from Table 6.1. Altogether, we studied 607
specimens of charcoal, of which there were 452 conif-
erous fragments and 155 deciduous ones. In terms of
dendrology, charcoal of deciduous species predominates
in the upper, younger layers 2 to 4, and partially also in
layer 5. This is unusual for the period of the Wiirm gla-
cial but the truth is that this area was below the pre-
sumed Wiirm tree-line.

In layers 5 to 8 charcoal of conifers predomi-
nates and there is also a much larger number of samples
of them. Hearth and fireplaces, namely, were found in
all layers, except in the layer 7.

Since the numbers themselves do not tell a great
deal about the frequency of individual taxa, we will not
cite their numbers individually for each layer. Although
only in rough outlines, the phytocoenosis ascertained in
individual layers is much more revealing in relation to
the ecology and climatic conditions.

Layer 2 to 3 ("C
Aurignacian)'

In the combined layers 2 and 3, we identitied
only a few fragments of coniferous charcoal of pine and
spruce, and a picce of charcoal of fir. Many more be-
long to deciduous species, of which ash and beech stand
out, and they are modestly joined by hornbeam, hop
hornbeam, sycamore, lime and oak.

There is a similar, although more rudimentary
picture of deciduous species in the deeper, older,
Mousterian layers (3,3 -4, 4,4 - 5),

35,300 £700 years BP,

Layer 3
Only a few picces of charcoal were found in layer
3, belonging to the deciduous species, ash and beech,

Laver 3 to 4
Two pieces of charcoal of pine and one piece of
fir were found in the combined layers 3 - 4. There were

" All radiocarbon datings by Nelson, in this volume, except
layer 5.



primerkov jesena in bukve. Poleg teh smo nadli e oglje
Javorja in ¢rnega gabra,

Plast 4 (moustéricn)
Tudi ta plast ima zelo malo ostankov oglja.
Vetina oglja pripada bukvi in jelki.

Plast 4 do 5
V teh zdruZzenih plasteh je bilo Se najmanj oglja.
Dva primerka pripadata jelki in eden jesenu.

Plast 4 do 5a
Poleg kos¢ka oglja borovea je bilo v teh
zdruzenih plastch najdeno §e oglje bukve in gabra.

V plasteh 2 do 5a je bilo oglje nabrano difuzno.
V plasteh 5 do 8 pa je bilo nabrano oglje v glavnem v
ognjiséih in v njihovi neposredni blizini. To je tudi vzrok,

Razpredelnica 6.1: Pregled oglja po plasieh.
Table 6.1: Survey of charcoal by layers.
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more samples of ash and beech. In addition, we also
found charcoal of maple and hop hornbeam.

Laver 4 (Mousterian)

This layer was also very poor in remains of char-
coal. The majority of the charcoal belongs to beech and
fir.

Laver4ito3
There was the least charcoal in these combined
layers. Two samples belong to fir, and one to ash.

Laver 4 to 5a

In addition to a piece of pine charcoal, charcoal
of beech and hormbeam was found in these combined
layers.

In layers 2 - 5a, the charcoal was gathered dif-
fusely. In layers 5 to 8, it was gathered mainly in fire-
places or in the vicinity of hearth and fireplaces. This

T T
Plast 23 | 3 e SRS la-sa| s+ | 6 | 67| 7 [ 7-8] &
Layer i | | |
Pinus ! = 2 l = | 1 | 20 | 33 6 4 3 77
(Pieew | 2 | - - | 0| | -Jua|s]| - - -5
| Abies T TN 0 O30 720 ) [ O
Taxus | - - oo e [T [ T LR [ 4 1 9
Juniperus = i = - | 6 3 - = - -
igl., nedol. e R e [T
undet. con. = = ¥ = & 6 27 = 6 4 36
Fraxinus | 28 | 4 | 45 | - R
Ff{g‘ﬂf i __?_l B ?.1 9 5 ] 8 I I = =
Ostrya I ] (T [ ' e I = I | = | = - - -
_(.’m‘_.r):'imx ) 2 - - - - 3 = =] o O ) e =
Acer | 2 - [ - -l -1 2] -] - - :
flia | 3 [ -] - | - T P [ [ I [
Ulmus = | = ) S ) e e R [
Quercus pl(:-FI ‘ - - - - = 5 - - I =

fruit l | | |

Clematis - l - - \ 2 - 4 . 1 | k|
Lonicera - | - == S A l ) e 1 SE = =
histav,, nedol, | | ) - ) skorja = ) | — _| —
undet.decid. | | ' | bark | l i | " B
kosti - bones X | X z ‘ E ' =i X ‘ X XX | xxx
smola - pitch sl - c - | - | - | XXX - e x

* Plasti z ognjiséi in kuridéem. - Layers with fireplaces and hearth.
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da imamo iz teh plasti veliko ve¢ oglja in da je bolj
selekcionirano. Previadujejo namre¢ iglavei. Vendar se
v plasteh 5, 6 in 7 dobijo Se tudi posamezni primerki
listavecev.

Plast 5 ("C 30.840 +300 let p. s., moustérien)

Oglje v tej plasti, v glavnem iz ognjiséa, je
inkrustirano, Najve primerkov pripada iglaveema boru
in smreki. Poleg teh dveh in nedolocljivih primerkov
iglavskega oglja je bilo tu najdeno 3¢ oglje jelke, tise ter
brinja. Od listaveev je bilo v tej plasti osem kosckoy
bukovega oglja in en nedoloéljiv primerek listavea,

Plast 6 ("'C 43.400 1400 let p. s., moustérien)

Tudi v tej plasti je bilo kuridce, zato je tudi tu
precej oglja, Za kurjavo je sluzil predvsem les iglaveev.
Vendar je bil vmes tudi po en primerek oglja jesena in
Javorja,

Previaduje oglje tise in jelke, precej pa je tudi
oglja bora in smreke ter brinja. Zaradi inkrustacije
oziroma popolne impregnacije s fosfokarbonati ni bilo
mogode natanéneje dolo¢iti vedjega Stevila primerkoy
iglavskega oglja.

Plasi 6 do 7

Zdruzeni plasti sta bolj grusénati in tudi manj
sledov o prisotnosti ¢loveka je v njej. Tu ni bilo nobenega
kurid¢a, zato je bilo najdenega tudi precej manj oglja.
Med vsega skupaj nekaj primerki prevladuje oglje
iglaveey - bora, tise in jelke. Od listavskih predstavnikov
je bilo najdeno le oglje grmicastega kostenidevja,
Lonicera (alpina?), ki je tudi danes razsirjeno od nizin
do alpskega pasu.

Plasti 7 in 7 do 8

Tudi v teh zdruzenih plasteh je bilo razmeroma
malo oglja in to izkljuéno iglavskega. V plasteh so tudi
fragmenti oZganih kosti.

Plast & (povprecna starost C 43.100 £700 let
p. 8., moustérien)

V tej plasti je bilo zopet veé kuris¢ in ognjiscée in
ob njem je bila najdena tudi kodéena piséal. Iz ognjisca
in okoli njega je bilo nabranega veliko oglja, ki je tudi
delno ali v celoti inkrustirano. Zato je ostalo veliko
Stevilo primerkov oglja izkljuéno iglavskega porekla
nedeterminiranega. Sicer pa med determiniranimi
primerki dale¢ previaduje oglje borovea, nekoliko manj
je oglja smreke, Se mang pa jelke in tise. Zelo pogost so
oZgani fragmenti kosti.

T8

helps explain why we have a great deal more charcoal
and a better selection in these layers. Conifers predomi-
nate. However, in layers 5, 6 and 7, individual samples
of deciduous species were also obtained.

Layer 5("C 30,840 +300 years BP, Mousterian)

The charcoal in this layer, mainly from a fire-
place, is encrusted. Most specimens are coniferous - pine
and spruce. In addition to these two, and unidentified
specimens of coniferous charcoal, charcoal of fir, yew
and juniper was also found here. Of deciduous species,
cight pieces of charcoal of beech and one unidentified,
were found.

Laver 6 ("*C 43,400 +1400 years BP, Mousterian)

There was also a hearth in this layer. so a consid-
erable amount of charcoal. Coniferous wood was pri-
marily used as fuel. However, there was also one sam-
ple cach of the charcoal of ash and beech.

Charcoal of yew and fir predominates, but there
is also a fair amount of pine, spruce and juniper. Be-
cause of encrustation or complete impregnation with
carbophosphates, it was not possible to identify a large
number of specimens of coniferous charcoal more ex-
actly.

Laver6to7

The combined layers are more rubbly and there
are also fewer traces of human presence in it. There was
no hearth here, so considerably less charcoal was found.
Among the small total number of samples, charcoal of
conifers predominates - pine, yew and fir. Of deciduous
species, only charcoal of honeysuckle, Lonicera
(alpina?), which is also today widespread from the low-
lands to the alpine belt.

Lavers 7and 7 1o 8

There was relatively little charcoal in these com-
bined layers, too, and exclusively coniferous. There were
also fragments of charred bones in the layers.

Layer 8 (average age "'C 43,100 +700 years BP,
Mousterian)

There were again a number of hearths and fire-
places in this layer and the suspected bone flute was
found beside one of them. A great deal of charcoal was
collected from the fireplace with bone flute and around
it, which 1s also partially or completely encrusted. So a
large number of specimens of charcoal of exclusively
coniferous origin remained undetermined. However, of
the identified sumples of charcoal, pine absolutely pre-
dominates, there is rather less spruce charcoal, and still
less fir and yew. Charred fragments of bones are very
frequent.



6.3.1.1. POSKUS INTERPRETACUE NEKATERIH NAVIDEZNIH
ANOMALL

V zgornjih nagubanih plasteh, 2 do 5a, popol-
noma previaduje oglje listaveey in jelke (razpredelnica
6,1). Nasprotno pa je razmeroma neznatno Stevilo oglja
borovea in smreke. To je #a ledenodobni wiirmski ¢as
nenavadno, toda vedeti moramo, da so tedanji ljudje
uporabljali za kurjavo predvsem les, ki jim je bil najblizji
v okolici jame.

Pojavlja se tudi sum na kontaminacijo plasti 2 z
ogljem iz mlajSega Casa, vendar pa imamo priblizno
enako vsebino oglja tudi v spodnjih starejsih plasteh vse
do plast Sa.

Na videz nenavadno je tudi izredno veliko Stevilo
primerkov oglja bukve in jesena v zdruzenih plasteh 2 -
3in3-4. Zelo malo je verjetno, da to ustreza dejanskemu
Stevilénemu razmerju drevja v tedanjem gozdu, Mogode
in tudi verjetno je, da je Slo za kaksen vedji kos
zoglenelega bukovega in jesenovega oglja, ki pa se je
kasneje razdrobil v ved¢ manjiih kosckov,

V zvezi s kompleksom plasti od 5 do 8 pa je se
ved vprasanj, ki jih je treba racionalno razloziti. V
nasprotju s previadovanjem listaveev v zgornjem
kompleksu, tu skoraj popolnoma prevladujejo iglavei.
Najholj naravna razlaga je ta, da je pa¢ v okolici jame
tedaj previadoval klimatsko pogojeni iglavski gozd.
Vendar pa najdbe listavskega oglja kazejo, da je tu pa
tam moralo biti tudi kaksno listavsko drevo ali grm.

Najbolj neobicajno pa je veliko Stevilo primerkov
tise, kar prav gotovo ne pomeni tako mnoziéne
razdirjenosti le vrste v bliznji okolici. Tisa sicer ni
termofilna vrsta, je pa bolj higrofilna in je imela ugodne
rastne pogoje pod viaznim ostenjem. Tisovine gotovo
tudi niso prvenstveno uporabljali kot kurivo. Verjetno
so iz nje izdelovali orodje ali orozje, pokurili pa so le
“odpadni les”. Toliko primerkov oglja tise v plasti 6 bi
bilo mogode pojasniti enako kot v primeru bukve v
zdruzenih plasteh 2 - 3: en vegji kos zoglenele tisovine
se je kasneje razdrobil. Mogode bi bila lahko vzrok toliki
mnozini oglja tise tudi negotova determinacija. Kot smo
ze omenili, je ve¢ina primerkov iz teh plasti inkrusti-
ranih, kar mo¢no otezuje determinacijo. Poleg tega so
se pri vedjem Stevilu vzorcev sekundarne stene traheid,
ki imajo pri tisi Spiralne odebelitve, “odluiéile”, kar bi
lahko povzrocilo napacno determinacijo.

1z opisanega sledi, da Stevilo primerkov oglja
posameznih taksonov v kulturnih plasteh ni in ne more
biti v nikakrini korelaciji s pogostnostjo dreves teh
taksonov,
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6.3.1.1. ATTEMPT TO INTERPRET SOME APPARENT
ANOMALIES

In the upper folded layers, 2 to 5a, charcoal of
deciduous species and fir absolutely predominates (Ta-
hle 0. 1), in contrast to the relative paucity of charcoal of
pine and spruce. This is unusual for the time of the Wiirm
Glacial. although it must be recognised that people then
used wood which was closest to the vicinity of the cave
for fuel.

The suspicion is raised that layver 2 may have been
contaminated with charcoal from more recent periods.
However there is approximately the same content of
charcoal in the lower, older layers, as far as layer 5a.

The markedly large number of specimens of char-
coal of beech and ash in the combined layers 2 - 3 and
3 - 4 is also clearly unusual, Itis highly unlikely that 1t
corresponds to the actual frequency of trees in the then
forest. It is possible, even probable, that these were larger
pieces of charred beech and ash which were later frag-
mented into a number of smaller picces.

In connection with the complex of layers from 5
to 8, there are a number ol questions which require ra-
tional explanation. In contrast with the domination of
deciduous species in the upper complexes, there is here
an almost complete predominance of conifers. The most
natural explanation is that the climatically conditioned
coniferous forest then prevailed in the vicinity of the
cave. However, the finds of charcoal of deciduous spe-
cies show that there must here and there have been some
deciduous trees or shrubs.

The most unusual thing is the large number of
samples of yew, which certainly did not mean such a
large extent of this species in the near vicinity. Yew is
not a thermophilous species, il 1s more hygrophilous,
and had favourable growth conditions below the damp
walls. Yew branches were also certainly not used pri-
marily as fuel. Palacolithic man probably made tools
and weapons from it, and burnt only the “waste wood™,
Itis possible to explain so many specimens of yew char-
coal in layer 6 as in the case of beech in combined lay-
ers 2 - 3: one larger piece of charred yew that was sub-
sequently fragmented. Uncertain determination may also
have been a reason for such a quantity of yew. As we
have already mentioned, the majority of samples from
these layers were encrusted, which greatly hindered iden-
tification. In addition, with a large number of samples,
the secondary walls of the tracheids, which have spiral
thickening in yew, were “leached”. With such samples,
the spiral microfibrilar structure of the primary wall can
be seen, which can lead to mistaken identification.

From the above, it follows that a number of sam-
ples of charcoal of individual taxa in cultural layers is
not, and cannot be, in any kind of correlation to the fre-
quency of trees of these taxa.
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6.3.2. PELODNE ANALIZE

Glede na razmeroma ugodne in dovolj povédne
rezultate pelodnih analiz vzorcev iz vhodnega predela
jame smo opravili tudi pelodne analize ekvivalentnih
plasti iz osrednjega predela jame. Vzorce smo nabrali v
istih plasteh kot v vhodnem predelu jame in to po veé
vzorcev v eni plasti, a na razli¢nih mestih v profilih,

Ekstrakcijo peloda smo opravili po splosno
uporabljeni metodi in v normalnem volumnu sedimenta
(ca3em').

Preparirali in analizirali smo 30 vzoreev, toda le
v dvanajstih smo ugotovili skromno vsebino peloda, v
ostalih 18 pa ga sploh ni bilo, Od vsakega vzorca smo
preiskali najmanj dva do najvec Sest mikroskopskih
preparatov. Rezultati so nasledn)i:

Plast 2 do 3

V 4 vzorcih, vzetih na razlicnih mestih teh
zdruzenih plasti so bili ugotovljeni pelod in spore
naslednjih rastlinskih vrst:

AP (drevesne vrste): Pinus 9 pelodnih zm, Picea
3, Tiliar 1.

NAP (zelisca): Compositae 9, Gramineae 3,
Dipsacaceae 3, Caryophyllaceae 2, Filices 64, Sela-
ginella selaginoides 2, Musci 2.

Plast 3

V plasti 3 so bili vzeti vzorei za pelodno analizo
na petih razlicnih mestih. Pelod paje bil le v treh vzorcih
in sicer naslednje vrste:

AP Pinus 3, Picea 2.

NAP: Compositae 5, Dipsacaceae |, Artemisia
1, Filices 6.

Plast 4

V tej plasti so bili vzeti vzorci na osmih mestih.
Pelod smo dobili le v Stirih vzorcih in sicer naslednje
vrste:

AP: Pinus 5, Picea 2.

NAP: Compositae 5, Gramineae 1, Artemisia |1,
Stachys 1, Filices 9.

Plast 5

V plasti 5 so bili vzeti vzorei na Sestih razliénih
mestih, pelod pa smo dobili le v enem vzorcu in sicer
naslednje vrste:

AP: Carpinus 1.

NAP: {_'::lmpus.itac 1, Filices 3.

V ostalih vzorcih ni bilo peloda.

%0

6.3.2. POLLEN ANALYSES

In view of the relatively favourable and suffi-
ciently revealing results of pollen analyses of samples
from the entrance part of the cave, we also carried out
pollen analyses of equivalent layers from the central part
of the cave. Samples were collected in the same layers
as in the entrance part of the cave, on the basis of a
number of samples in one layer, and in various places in
profiles.

The extraction of pollen was carried out accord-
ing to the generally used method and in a normal vol-
ume of sediment (cca. 3 cm’).

We prepared and analysed 30 samples, but only
in twelve did we find modest pollen content, in the other
I8 there was none. We tested at least two and a maxi-
mum of 6 microscopic slides from each sample. The
results are the following:

Laver 2 to 3

The pollen or spores of the following plant spe-
cies were found in 4 samples, taken in different places
of these combined layers:

AP (woody species): Pinus 9 pollen grains, Picea
3, Tilia 1.

NAP (herbaceous): Compositae 9, Gramineae 3,
Dipsacaceae 3, Caryophyllaceae 2, Filices 64, Sela-
ginella selaginoides 2, Musci 2.

Laver 3

Samples for pollen analysis were taken at five
different places in layer 3. There was only pollen in three
samples, of the following species:

AP: Pinus 3, Picea 2.

NAP: Compositae 5, Dipsacaceae 1, Artemisia
1, Filices 6.

Laver 4

Samples were taken in 8 places in this layer. Pol-
len was only obtained in four samples, of the following
species:

AP: Pinus 5, Picea 2.

NAP: Compositae 5, Gramineae 1, Arfemisia 1,
Stachys 1, Filices 9.

Laver 5

Samples were taken in 6 different places in layer
5, and pollen obtained in one sample, of the following
species:

AP: Carpinus 1.

NAP: Compositae 1, Filices 3.

In all other samples there was no pollen found.



6.4. SKLEP

Prva faza izkopavan) v palcolitskem najdiscu
Divje babe 1, ki je potekala v letih 1980 - 1986 pretezno
v vhodnem delu jame, je bila uspedna po rezulatih
palinoloSkih raziskav, manj uspeina pa, kar zadeva
antrakotomske raziskave. Rezultati so bili objavljeni ze
v nekaj €lankih (Culiberg 1984, Turk in dr, 1988 - 1989,
Turk in dr. 1989a; Sercelj in Culiberg 1991).

V tem prispevku so prvic predstavljeni rezultati
antrakotomskih in palinoloskih raziskav sedimentov
druge faze izkopavanj, ki so potekala od leta 1990 - 1995,
Tu pa so pomembnejsi rezullati antrakotomskih raziskav.
Analiziranih je bilo 607 primerkov lesnega oglja (po
velikosti od 2 do 10 mm), od katerega jih 452 primerkov
pripada iglaveem in 155 listaveem. V plasteh 5, 6 in 8
so namred arheologi nadli ved ognjisé, zato je tu tudi
precej vedja koncentracija oglia, ki je hkrati tudi bolj
avienticno.

Lz istih plasti je bilo tudi palinolo§ko preiskanih
30 vzorcev. Dvanajst jih je vsebovalo le malo peloda, v
osemnajstih pa ga sploh ni bilo.

Ker hocemo spremljati dogajanja v vegetaciji
razvojno, to je po casovnem zaporedju, moramo izhajati
od najstarejsih plasti. Na podlagi rastlinskih ostankov
bomo sledili in ocenjevali paleockoloske in paleo-
klimaiske razmere v casu med 45.000 in 35.500 leti
pred sedanjostjo, to je v srednjem wurmu. Toliksen
casovni diapazon (najmanj 10.000 let) namret¢ absega
serija na novo izkopanih in paleobotaniéno preiskanih
plasti v jami. Opirali s¢ bomo predvsem na rezultate
analiz lesnega oglja, ki odslikava drevesno sestavo gozda
v neposredni okolici jame.

Peloda je namred v teh sedimentih tako malo, da
ne daje dolo¢ne vegetacijske slike ne bliznje in ne daljnje
okolice. Edino, kar iz rezultatov palinoloskih raziskav
razberemo je, da tudi ti sedimenti vsebujejo pelod v
glavnem entomofilnih rasthin 1z druZzin nebinovk
(Compositae), S¢eticevk (Dipsacaceae), klinénic
(Caryophyllaceae) in trav (Gramineae). V prvi fazi
raziskav pa je bil tu e pelod druzin lobodovk
(Chenopodiaceae), zvondicevk (Campanulaceace),
dresnovk (Polygonaceae), brosc¢evk (Rubiaceac),
kobulnic (Umbelliferae) ter rodov pelina (Artemisia) in
popona (Helianthemum). To pa pomeni, da je pelod
pridel v jamske sedimente na kozuhih ljudi in medvedov
ali skozi njihova prebavila. Drevesnega peloda je
minimalno, le nekaj zme bora (Pinus), smreke (Picea)
ter po eno zimo lipe (filia) in gabra (Carpinus).

Generiéna sestava lesnega oglja, zaéenfi pri
najstarejsi spodnji plasti 8 in nadaljujo¢ navzgor do plasti
5 kaze prav zamimivo sliko (razpredetnica 6.1).
Popolnoma prevladuje oglje iglaveev. Vmes je le nekaj
primerkov listavskega oglja. Nasprotno pa je od pete
plasti navzgor zelo malo oglja iglaveev in previaduje
oglje listaveev. To oboje gotovo kaze na prevladujoco

PALAFOBOTANIC RESEARCH OF THE [hvie nave | cave

6.4. CONCLUSION

The first phase of excavation at the palagolithic
site Divje babe [, which took place between 1980 and
1986 predominantly in the entrance part of the cave,
was successful in terms of palynological rescarch, but
less successful as far as anthracotomical research, The
results have already been published in a number of arti-
cles (Culiberg 1984; Turk er al. 1988 - 1989 Turk e al.
1989a; Sercelj & Culiberg, 1991).

The above contribution presents for the first time
the results of anthracotomical and palynological research
of sediments from the second phase of the excavations,
which took place from 1990 - 1995, The results of
anthracotomical research are more important here. Six
hundred and seven specimens of wood charcoal were
analysed (ranging in size from 2 to 10 mm), of which
452 belong to coniferous and 155 to deciduous specics.
In layers 5, 6 and 8, namely, archeologists found a
number of fireplaces, so there was also a fairly consid-
erable concentration of charcoal, which is also more
authentic.

From the same layers, 30 samples were also
palynologically studied. Twelve contained a little pol-
len only, and 18 none at all,

Since we wanted to monitor the events in
vegetational development, that is according to the time
succession, we must start from the oldest layers. On the
basis of plant remains, we will trace and assess
palacoccologically and palacoclimatically conditions in
the period from 45,000 to 35,500 years BP, 1. ¢., the
Middle Wiirm. Such a temporal range (at least 10,000
years), namely, embraces the range of the new excava-
tions and palacobotanical study of layers in the cave.
We relied mainly on the results of analysis of wood char-
coal which depicts the tree composition of forests in the
direct vicinity of the cave.

There 1s so little pollen in these sediments that it
does not provide a specific vegetational picture of ci-
ther the near or more distant surroundings. The only
conclusion we can draw from the results of palynological
research is that these sediments also contain pollen of
mainly entomophilous plants from the families
Compositae, Dipsacaccae, Caryphyllaceae, and
Gramineac. In the first phase of the research, there was
additionally pollen of the families Chenopodiaceae,
Campanulaceae, Polygonaceae, Rubiaceae, Umbelli-
ferae and the genera Artemisia and Helianthenum. This
means that the pollen was carried into the cave on the
skins of people or animals, or via their digestive tracts.
Pollen of tree species is minimal, only a few grains of
pine (Pinus), spruce (Picea) and one grain each of lime
(Tilia) and hornbeam (Carpinus).

The generic composition of the wood charcoal,
starting with the oldest, lower layer 8 upwards to layer
5 shows a very interesting picture (7able 6.1). Charcoal
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sestavo bliznjega gozda v ¢asu odlaganja ustreznih
{najdbe vsebujocih) plasti.

Taksonomsko pripada iglavsko oglie spodnjih
plasti naslednjim rodovom: na prvem mestu sta bor
(Pinus) in smreka (Picea). Ta dva bi lahko bila
indikatorja hladnih razmer. Sem Stejemo Se zaradi
inkrusta nedeterminirane primerke iglaveev.

Vendar pa sta tu $¢ dva iglavska taksona, ki pa
nista kriofilna, to sta jelka (Ahies) in tisa ( Tavus). Glede
toplote sta manj, glede vlaznosti pa bolj zahtevna. Jelka
namre¢ seze danes prece) visoko v Alpe, areal tise pa se
disjunktno razteza od balkanskih ter srednjeevropskih
gorstev do NorveSke. Tisa je namred “higrofilna™ in
skiafilna in zato bi ji rastisée pod jamo povsem ustrezalo.
Zatako veliko stevilo primerkov oglja tise smo ze skusali
razloziti vzroke.

Vtej “iglavski™ fazi smo nasli le nekaj primerkov
listavskega oglja.

Kar zadeva klimatske razmere, lahko taka sestava
iglavskega gozda govori za zmerno hladno in viazno
podnebje. Glede na zahtevnost jelke in tise ne gre
pricakovati izrazito hladnih, temve¢ bolj temperirane
razmere v listem ¢asu,

Ne smemo pa tudi prezreti dejstva, da jama lezi
pod domnevno pleistocensko gozdno mejo. Govorili bi
torej lahko o nekaksnem subalpskem iglavskem gozdu.
Vedeti je treba, da je to bilo v éasu srednjega wiirma in
da je najhladnejie podnebje nastopilo Sele kasneje. Zato
ne moremo primerjati tukajingih razmer s soasnimi v
Alpah. Dopuiéamo lahko Sibkejsi morski vpliv, saj se
tedaj morje Se ni umaknilo tako daleé¢ proti jugu kot v
visku wiirma (Woldstedt 1962).

Precej drugaéna pa je taksonomska sestava
mlajSega kompleksa plasti od 5 do 2, kjer so arheologi
dobili malostevilne, po razlicnih kvadratih in reznjih
disperzno raztresene koscke oglja. Med ogliem iglaveev
Je bilo najved jelovega, manj borovega in ¢ manj
smirekovega oglja. V celoti pa previaduje oglje listaveev.
Najvec kosckov oglja pripada jesenu (Fraxinus) in bukvi
(Fagus).

Vo vrhnji plasti (2 do 3) so, kot kaZejo najdbe
oglja, zastopani tudi ¢rni gaber (Ostrva), beli gaber
(Carpinus)., javor (Acer), lipa (Tilia), hrast (Quercus),
kostenicevje (Lonicera).

Domneva, da je v plasti 2 do 3 mogoca konta-
minacija iz mlajdega ¢asa, je sicer upravicena. Vendar
pa so vsi ti listavei bili tudi v plasich 3,4 in 5. Ce je v
casu usedanja teh plasti dejansko obstajal hstavski goed
predalpskega tipa, bi to pomenilo interstadialno
podnebje.

Po mnenju Ivana Turka pa je bolj verjetna
razlaga, da se je to oglje odlozilo na plasti 2 kasneje.
Kajti plasti 2 lahko kronolosko sledi interstadial (Arcy
- Denecamp), katerega sedimentov ni. Lahko pa so v
tem Casu (aurignacien) ljudje v jami kurili. S kasnejso
krioturbacijo v zaéetku drugega pleniglaciala se je
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of conifers completely predominates. There are only a
few samples of charcoal of deciduous species mixed in.
In contrast, there s very little charcoal of conifers from
layer 5 upwards, and charcoal of deciduous species pre-
dominates. This undoubtedly depicts the prevailing com-
position of the nearby torest at the time of deposition of
the appropriate (cultural) layers.

Taxonomically, the coniferous charcoal of the
lower layers belongs to pine (Pinus) and spruce (Picea),
These two may be indications of cold conditions.

However, there are two further coniferous taxa
here that are not cryophilic, fir (Abies) and yew ( Taxus).
They are less demanding of warmth, but more so of
moisture. Fir, today, extends fairly high into the Alps,
but the arca of yew extends disjointedly from the Bal-
kans through the Central European mountains to Nor-
way. Yew, namely. is hygrophilous and sciaphilic, and
so well suited to growing below the cave. However, such
a large number of samples of yew charcoal may have
originated from a single large charred picce, which sub-
sequently fragmented. In any case, yew was certainly
not originally gathered for fuel; ols and weapons were
made from it because itis exceptionally hard and tough.

In this “coniferous™ phase, we found only a few
samples of charcoal of deciduous trees.

As far as the climatic conditions are concerned,
such a composition of coniferous forest may mean a
fairly cold and damp climate. In view of the require-
ments of fir and yew, explicitly cold conditions are not
to be expected at that time, but temperate conditions,

We cannot ignore, oo, the fact that the cave lies
below the assumed pleistocene tree-line. We could there-
fore talk about a kind of sub-alpine coniferous forest.
This was at the time of the middle Wiirm. and the coldest
climate only appeared later in Wirm. So such condi-
tions cannot be compared with contemporary ones in
the Alps. A mild maritime influence might be allowed
for, since the sea had not shifted so far south toward the
end of Wiirm (Woldstedt 1962),

The taxonomic composition of the younger com-
plex of layers 5 to 2 is considerably different. In these
layers, archeologists retrieved small numbers of dis-
persed, scattered, picces of charcoal from various
quadrats and spits. 1t is characteristic that of conifers
there was most fir, less pine and still less spruce char-
coal. And deciduous charcoal predominated. The larg-
est number of charcoal pieces belong to ash (Fraxinus)
and beech (Fagus).

In the topmost layers (2-3), as finds of charcoal
demonstrate, hop hornbeam (Ostrva), hornbeam
(Carpinus), maple (Acer), lime (Tilia), oak (Quercus),
honeysuckle (Lonicera) are also represented.

The suspicion that layers 2 and 3 may be con-
taminated from more recent times is justified. However,
the charcoal of these deciduous species was also found
in layers 3, 4 and 5. The existence of deciduous forest



pomesalo oglie v plasteh 2 do 5a. Po krioturbaciji v
pleniglacialu pa se¢ je dodatno kontaminirala predvsem
plast 2. Vsekakor pa bi to vprasanje lahko razresil le 2
izmerjeno radiokarbonsko starostjo oglja iz teh plasti.

Paraconorane: kesEarcH OF THE Divie nane [ cavi

of a sub-alpine type indicates that the climate of this
temporal section was interstadial.

According to opinion of [van Turk. the layer 2
may be followed chronologically by the interstadial
(Arcy - Deneckamp) of which there is no sediment. How-
ever, people could have sheltered in the cave at this time
(Aurignacian). With later cryoturbation at the beginning
of the second pleniglacial, the charcoal in layers 2 to 5a
was mixed up. After the eryoturbation in the pleniglacial,
mainly layer 2 was additionally contaminated. Anyway,
this question could be solved only by radiocarbon dat-
ing of charcoal from these layers.
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7. MALI SESALCI
(INSECTIVORA,
CHIROPTERA,
RODENTIA)

7. SMALL MAMMALS
(INSECTIVORA,
CHIROPTERA,
RODENTIA)

Boris KRYSTUFEK

I=vlecek

V interpleniglacialnih plasteh iz zadnjega glaciala
paleolitskega nahajalizéa Divje babe | smo nasdli ostanke
najmanj 515 primerkov malih sesaleev, ki pripadajo vsaj 20
razlicmim vrstam: Crocidura lewcodon, Sorvex alpinus, 5.
aranens, 5. minutus, Talpa ewropaca, Rhinolophus hipposi-
dervos, Rarbastella cfr. barbasrellus, Epresicus nilssoni, Myvoris
hechsteini, Miniopterus schreibersi, Sciurus vulgaris, Arvicola
terrestris, Chionomys nivalis, Clethrionomys glareolus, Mi-
crotus agrestis/arvalis, Microtus multiplex/subterrancus,
Apodemus flavicollis/sylvaticus, Muscardinus avellanarius in
Myvoxus glis. Na osnovi tedanjih zdruzb malih sesalcev
domnevamo, da je previadoval mozaiéni tip habitata z
mesanimi, pretezno iglastimi gozdovi in travniki s kammsci.
Primerjava med favno iz mlajdega odseka interpleniglaciala
wiirmske poledemitve (pribl. 30.000 do 40.000 let pred
sedanjostjo) in recentno favno iz okolice Divjih bab I kaZe na
majhne razlike v vrstm sestavi.

7.1. Uvob

Med obseznmmi izkopavanji na paleolitskem
nahajaliséu Divje babe | se je, poleg ostalega, nabralo
tudi veliko gradiva malih sesalcev. Ceprav so mali sesalci
boljsi kazalee preteklih habitatov, kot so veliki sesalci
(Andrews 1990), smo v Sloveniji pri izkopavanjih
pleistocenskih nahajalis¢ tej skupini posvecali le malo
pozomosti (pregled dosedanjega znanja podaja Rakovec
1973). Material iz Divjih bab I nam tako nudi izvrstno
priloznost, da dobimo boljsi vpogled v favno malih
sesalcev 7 juznega roba alpske poledenitve ob koncu
pleistocena. V tem ¢lanku so obdelani ostanki
2uzkojedov, netopirjev in glodalcev.

7.2. GRADIVO IN METODE
Jama Divje babe [ se nahaja v predalpskem

obmo¢ju zahodne Slovenije na nadmorski vidini 450 m
(koordinate, 1:5.000, x = 5416570, y = 5108190). V

Abstract

A minimum of 513 specimens belonging to at least 20
specics of small mammals were identified from the Inter-
pleniglacial of Upper Pleistocene cave deposits from Divje
babe I (western Slovema). These were: Crocidura lencodon,
Sorex alpinus, §. araneus, S. minutus, Talpa curopaea,
Rhinolophus hipposideros, Barbastella cfr. barbastelfus,
Epfesicus nilssoni, Myotis bechsteini, Miniopterus schreibersi,
Sciurns vilgaris, Arvicola tervestris, Chionomys nivalis,
Clethrionomys glareolus, Microtus agrestis/arvalis, Microtus
multiplex/subterrancus, Apodemus flavicollis/svivaiicus,
Muscardinus avellanarius, and Myvoxus glis. On the basis of
the small mammal assemblages, the habitat indicated was pre-
sumably a mosaic of mixed, predominantly coniferous forest,
with meadows and accumulations of rocky boulders. A com-
panson of the faunas from the wiirman Interplemglacial lay-
ers (age approx. 30,000 to 40,000 BP) and recent material
from near the locality suggests very little change in species

composition.

7.1. INTRODUCTION

Extensive archacological excavations at the
palacolithic site of Divje Babe | revealed a rich small
mammal fauna. Although small mammals are much
more indicative of past habitats than are larger mam-
mals (Andrews 1990), this group has been nearly al-
ways ignored during excavations of Pleistocene sites in
Slovenia (for a review of previous work see Rakovec
1973). The material from Divje babe | thus provides a
good opportunity to obtain deeper insights into Late
Quaternary small mammal faunas from the southern bor-
der of the Alpine glacier. The remains elaborated in this
article are those of Insectivora, Chiroptera, and Rodentia.

7.2. MATERAIL AND METHODS

The cave Divje babe 1 is situated in the pre-Al-
pine area of western Slovenia (coordinates, 1:5,000, x =
5416570, y = S108190), at an altitude of 450 m a, s. 1.
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Mart sesarct (Issecmivora, Cinrortera, Rooesmia)

pleistocenskih glacijacijah je lezala v periglacialnem
pasu takoj pod juznim robom alpske poledenitve.

Izkopavanja je opravil Institut za arheologijo
Znanstveno raziskovalnega centra Slovenske akademije
Znanosti in umetnosti. Pri izkopavanju je bila osnovna
cnota kvadrat 1 x 1 min reZzenj debeline 12 em. V plasteh
2 - 8 je bilo izkopanih priblizno 1500 taksnih enot. Zaradi
krioturbacije se vsch enot ni dalo stratigrafsko uvrstiti v
plasti (gle) Turk, poglavje 2 tega zbornika). Prostor-
ninsko enake enote usedlin predstavljajo standardne
vzorce za vse analize (glej predhodno poglavje). Iz njih
je bilo med izkopavanji odvzete okrog 3 dm'* frakeije
usedlin velikosti 0.5 - 3.0 mm. Ta je bila kasneje
pregledana pri enkratni povedavi. Pri tem so bili pobrani
ostanki malih sesalcev. Vsi vzorei malih sesalcev so
oznaceni s Stevilko kvadrata in reznja na nacin kvadrat/
rezenj. Reznji so oznaceni od povr§ja navzdol.

V gradivo so vklju¢eni vsi vzorci iz kvadratov |
- 68 po plasteh, kot so navedene v tem zbomiku. Obdelali
smo tudi material iz kvadratov 69 - 116, katerih Turk s
sod. (ta zbornik) ne obravnava, Slednji vzoren zato Se
niso stratigrafsko uvrsiceni.

Male sesalce smo dolocali in merili pod
stereomikroskopom pri razliénih povecavah. Primerjalni
material recentnih vrst izvira pretezno iz Slovenije. Za
kvantitativne primerjave smo dolocili minimalno stevilo
osebkov, ki pri vsakem taksonu temelji na isti morfologki
strukturi.

7.3. TAKSONOMUA

Red Insectivora Gray, 1827
Druzina Soncidae Fischer von Waldheim, 1817

Crocidura leucodon (Hermann, 1780)

Poljski rovki pripada 9 spodnjih celjustnic in
rostrum. Slednji je vseboval vefino zob, zato smo na
osnovi oblike 4, zgomjega predimeljaka lahko izkljucili
prisotnost vrst C. suavealens in C. russula. Oblika
jeziéne strani kotnega podaljska edine popolne spodnje
celjustnice (/. 7.1) ustreza vrsu C, lewcodon, ne pa C,
suaveolens (primerja) s slikami v Niethammer & Krapp
1990, in Spitzenberger 1985). Kljub temu pa fosilni
material 1z Divjih bab | morfoloiko ni identi¢en 2z
recentno vrsto O lencodon 1z Slovenije. Kavljasti
podaljsek je v fosilnem materialu nizji, tako da
koronoidna vidina dosega celo manjie vrednost kot pri
majhni recentni podvrsti C. lencodon narentae Bolkay,
1925 iz Bosne in Hercegovina, Crne Gore in zahodne
Makedonije. V skupni dolzini spodnjih meljakov lezijo
fosilni primerki med obema recentnima vzorcema
(razpredelnica 7.1). Dvodimenzionalni diagram med
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During Pleistocene glacial periods, it lay just to the south
of the southern margin of the Alpine glacier.

Excavations were performed by the Institute of
Archeology of the Centre of Scientific Research of the
Slovene Academy of Sciences and Arts. The basic sam-
ple during excavations was a | x 1 msquare with a depth
of 12 em. Approximately 1500 such samples were re-
moved from layers 2 to 8, but all could not be classified
mto layers because of eryoperturbations (see chapter 2
in this volume by Turk). Samples of similar volumes ol
sediments represented the standard units of all analyses
{see other chapiers in this volume). During the excava-
tions, approximately 3 dm’ fractions of the sediment
(particles 0.5 - 3.0 mm) were removed. Small mammal
remnants were extracted under the dissecting microscope
at two fold magnification. All samples of small mam-
mals are labeled with the number of their square and 12
cm spit expressed as square/spit. The spits are labelled
from the surface downwards.

The material presented contains all samples from
squares | 1o 68 according to their layers as presented in
this volume. We also studied small mammals from
squares 59 to 116 which Turk et a/. (this volume) do not
discuss here and they are thus not stratigraphically allo-
cated.

Small mammal material was determined and
measured under a dissecting microscope at different
magnitudes. Recent comparative material mainly origi-
nated from within Slovenia. The minimum number of
specimens of a particular taxon is based on the same
morphological structure.

7.3. TAaxoNOMY

Order Insectivora Gray, 1827
Family Soricidae Fischer von Waldheim, 1817

Crocidura lewcodon (Hermann, 1780)

Nine mandibles and one rostrum of white
toothed-shrews are ascribed to this species. The rostrum
contained the majority of the teeth, which makes possi-
ble exclusion of the presence of C. suavealens and C
riessida because of the shape of the 4th upper premolar,
The peculianities ol the lingual side of the angular proc-
essus seen in the only complete mandible (Fig. 7. 1) cor-
respond with C lewcadon rather than with C. suaveolens
(cf. Ngures i Nicthammer & Krapp 1990, and
Spitzenberger 1985), Despite this, fossil material from
Divje babe | is not identical morphologically with re-
cent C. lewcodon from Slovemia, The coronoid process
is significantly lower in fossil material, attaining even
lower values than seen in the small, recent subspecies
C. lewcodon narentae Bolkay, 1925 tfrom Bosnia and
Herzegovina, Montenegro and western Macedonia, On
the other hand, fossil specimens occupy an intermedi-



koronoidno visino in skupno dolzino spodnjih meljakov
omogoéa tudi razdvajanje med sedmimi primerki vrste
C. russula (material iz Nemdije in Francije) in petimi
fosilnumi primerki iz Divjih bab 1 (s/. 7.2).

Razpredelnica 7.1 Opisna statistika za koronoidno vising in
skupno dolzino spodnjih meljakov v treh vzoreih poljske rovke
Crocidura lewcodon. Homogeni seli so povezani z navpicnimi
crtami. Oba F - testa sta signifikantna pri p < 0,05, Stevilke
vzorcev: | - recentna C, fewcodon, Slovenija; 2 -recentna C. [
narenfae, Bosna in Hercegovina, Crna Gora, Makedonia: 3 -
fosilni vzoree iz Divjih bab 1. Podani so velikost vzorea (N),
povpredje (M), standardna deviacija (SD) in variacijska Sirina
(min-max).

Tuble 7.1 Descriptive statistics for coronoid height and com-
bined length of lower molars in three samples of Crocidura
leneodon. Homogeneous sels are connected by a verticale line.
Both F-tests were significant at p < 0,05, Identifying numbers
of samples: 1 - recemt C. feucodon, Slovenia; 2 - recent C. L
narentae, Bosnia and Herzegovina, Montenegro, Macedonia;
3 ~fossil sample from Divje babe [. Also given are sample size
{N), mean (M), standard error (SD) and range (min - max).

Koronoidna viina (F - test = 5,220)
Coronoid height (F - ratio = 5.220)

Vaore N M sD min - max  Homogeni seti
Sample Homaogeneous sels
| 13 517 0195  4.80 -5.55 X
2 13 498 0172 470 -5.30 X
3 5 491 0.124 475 -5.00 X

Skupna dolzina spodnjih meljakov (I - test = 4.463)
Combined length of lower molars (F - ratio = 4.463)

Veoree N M SD min - max  Homogeniset
Sample Homogeneous sets
1 13 4350  0.134 424 -477 X
3 9 446 0091 4.33 -4.58 XX
2 13 434 0180 399 -4.56 X

SMALL MaMMALS (IssEcTivora, CHIROPTERA, RODENTIA)

Si. 7.1: Jeziéna stran spodnje Celjustnice poljske rovke
Crocidura lewcodon (veoree 104/8) 1z Divjih bab 1. Distalni
del kotnega podaljika je znacilen za to vrsto, Cria ustreza
dolzini 2 mm.

Fig 7.1 Lingual side of a mandible of Crocidura leucodon
(sample 104/8) from Divje babe I Note the distal part of
processus angularis, which is characteristic of C. leucodon.
Scale bar = 2 mm.

ate position between recent Slovenian C. fencodon and
ssp. narentae in the combined length of lower molars
(Table 7.1). A bivariate plot of coronoid height against
the combined length of the lower molars also separated
seven recent O russwla (material from Germany and
France) from five specimens from Divje babe 1 (Fig.
7.2).
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Sorex alpinus Schingz, 1837

Ostanke gorske rovke (dva rostruma in pet
fragmentov spodnje Eeljustnice) smo nadli v sedmih
vzoreih, Koronoidna visima dveh spodnjih celjustnic iz
plasti 5 znasa 4,3 in 4,35 mm, tako da je znotraj
variacijske Sirine za recentno vrsto 8. alpimis iz Slovenije
(Krystufek 1991).

Sorex araneus Linnacus, 1758

Gozdni rovki pripadajo Stiri spodnje ¢eljustnice
(vzorci 103/7, 110/3, 111/4, 112/8). Koronoidna visina
dveh primerkov #nasa 4,7 in 4.9 mm, tako da se nahaja
v okviru variacijske Sirine recentne vrste S. araneus iz
Slovenije (Krydtuick 1991),

S 7.2 Odnos med koronoidno viginoe (CH) in skupno dolzino
spodnjih meljakov (M| - M) pri vrstah Crocidura lewcadon
in C. russula. Poligoni obkroZajo vrednosti za 13 recentnih
primerkov €. lencodon iz Slovenije (sklenjena Cria). 13
recentnih primerkov . fencodon narentae iz Bosne in
Hercegovine, Cme Gore in Makedonije (prekinjena Srta), in
7 recentnih primerkov Crocidura russufa iz Neméije in
Francije (senéena povriina), Krogi oznacujejo losilne primerke
C. fewcodon iz Divjih bab [,

Fig, 7.2: Scatter diagram plot of coronoid height (CH) against
combined length of lower molars (M, - M) in Cracidura
lewcodon and C. russila, Polygons enclose scores for thirteen
recent C. fewcodon from Slovenia (straight line), thirteen recent
. leucodon narentae from Bosnia & Herzegovina, Monte-
negro, and Macedonia (broken line), and seven recent
Crocidura russwda from Germany and France (shaded). Circles
indicate fossil C. Jewcodon from Divje babe |,
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Sorex minutus Linnaeus, 1766

Malo rovko smo nasli v desetih vzorcih, od
katerih sta bila dva 1z plasti 2. Variacijska Sirina
koronoidne viSine Sestih primerkov (2,8 - 3,4 mm;
povprecje 3,14 mm) se sklada z vrednostmi za recentno
vrsto 8. minutus iz Evrope (Hutterer 1990).

Druzina Talpidae Fischer von Waldheim, 1817

Talpa ewropaca Linnacus, 1758

Ostanki krtov (v glavnem nadlahtnice pa tudi
fragmenti podlahtnic, rostralni deli lobanje, spodnje
celjustnice, okolgja in posamezni kodniki) so bili
zastopani v 20 vzorcih. Krt je bil prisoten Ze v najstarejsi
plasti 5. Edini dve okolgji kaZeta znadilnosti europa-
coidalnega tipa (v smislu Grulicha 1971); koséeni most
povezuje kriznico s érevnico in s tem posteriorno zapira
4. krizni¢no odprtino (s/. 7.3). Tak3en tip okolgja je
znacilen tudi za recentno vrsto T ewropaca. Relativia
Sirina rostruma (100 x Sirina rostruma prek meljakoy /
dolZina zgornjega niza zob) je manjsa kot pri recentnih
krtih iz Slovenije, dolzina zgornjega niza zob pa kaze
na to, da so bili fosilni krti nekoliko vedji od recentnih
(razpredelnica 7.2).

Razpredelnica 7.2 Variacijska Sirina dolzine zgornjega niza
zob (C - M"), spodnjega niza zob (P, - M,) in relativne Sirine
rostruma (Ro % = 100 x Sirina rostruma prek meljakov / C -
M) pri recentnih krtih Talpa crvopaea vz Slovenije in fossilnih
T ewropaea 12 Divpth bab 1. Zaradi izraZenega spolnega
dimorfizma ostali statistiéni parametri niso podani.

Table 7.2: Ranges for maxillary tooth-row (C - M), mandibu-
lar tooth-row ( I"L - M,), and relative rostral breadth (Ro %
100 x rostral breadth across molars / C - M*) for recent Talpa
ewropaea from Slovenia and fossil 10 ewropaea from Divie
babe 1. Statistics were not calculated because of the marked
sexual dimorphism seen in moles.

Slovenija (recentni)  Divje babe | {fosilni)
Slovenia (recent) Divje babe I (fossil)
N  min  max N

C-M 18 113 -129 2 129132
P-M, 18 102 - 118 2 11.4/11.4
Ro% I8 628 - 696 2 63.6/62.0

81 7.3: Okolgje (hrbina stran) krta
Talpa enropaea 1z Divjih bab |
(vzorec 116/3), Viden je mocan
kos¢ent most med knZznico in Erev-
nico, ki posteriomo zapira 4. kriz-
ni¢éno odprtino. Crta ustreza dolZini
5 mm.

Fig. 7.3: Hip-bone (dorsal view) of
Talpa ewropaea from Divie babe |
(sample 116/3). Note heavy bone
anastomosis between os sacrim and
ossa ischif closing the 4th foramen
sacrale posteriorly. Scale bar = 5
mm.

Sorex alpinus Schinz, 1837

Seven samples contained remains of the Alpine
shrew (two rostral portions of skulls and five mandibu-
lar fragments). Two mandibles from layer 5 had coro-
noid heights of 4.3 and 4.35 mm, respectively. This lies
within the range seen in recent S, alpinus from Slovenia
(KryStufek 1991).

Sorex araneus Linnaeus, 1758

Four mandibles were those of the common shrew
(samples 103/7, 110/3, 111/4, 112/8). The coronoid
height of two of the specimens was 4.7 and 4.9 mm,
respectively, which lies within the range of recent S
araneus from Slovenia (KryStufek 1991).
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Red Chiroptera Blumenbach, 1779

Ostanke netopirjev smo nasli v 51 vzorcih, od
katerih pa smo jih samo 30 (= 58,8 %) dolocili do vrste.

Druzina Rhinolophidae Gray, 1825
Riunolophus hipposideros (Bechstein, 1800)

Mali podkovnjak je najpogostejsi netopir v
fosilnem materialu iz Divjih bab 1. Ostanke moramo
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S 7.4: Spodnje Celjustnice nekaterih netopirjev iz Divjih
bab 1. (a) Rhinolophus hipposideros, leva stran (vzoree 109/
6); (b) Barbastella cfr. barbastellns, leva stran (vzorec 23/
14); (¢) Eptesicus nilssoni, leva stran (vzoree 49/3); (d)
Miniopterus schreibersi, desna stran (sample 109/6). Crta
ustreza dolZzini 2 mm.

Fig, 7.4: Remains of some fossil bats from Divje babe L. (a)
Rhinalophus hipposideros, left mandible (sample 109/6); (b)
RBarbastella cfr. barbastelius, left mandible (sample 23/14);
() Eptesicus nilssoni, left mandible (sample 49/3); (d)
Miniapterus schreibersi, nght mandible (sample 109/6). Scale
bar = 2 mm.



verjetno pripisati smrinosti med prezimovanjem. Pozimi
Jetavrsta Se vedno pogosta v slovenskih jamah; najdena
je bila do nadmorske visine 1000 m,

Druzina Vespertilionidae Gray, 1821

Barbastella cfr. barbastellus (Schreber, 1774)

Ostanke Sirokouhega netopirja smo naéli samo v
dveh vzorcih: leva spodnja celjustnica (vzorec 23/14)
in rostrum brez zob (vzorec 9/8). Spodnja celjustnica je
iz globoke plasti in morda sodi v plast 5. Rostrum je
nekoliko sirsi kot pri devetih recentnih Sirokouhih
netopirjih iz Slovenije (sl 7.5; razpredelnica 7.3). Po
drugi strani pa dvodimenzionalni diagram med dolzino
in Sirino 3. spodnjega meljaka ne pokaze nobenih razlik
med recentnim in fosilnim materialom (sl. 7.6;
razpredelnica 7.3). Zato se zdi, da so Sirokouhi netopirji
iz Divjih bab 1 blizji recentni vesti B. barbastellus kot pa
fosilni vrsti B. shadleri Wettestein, 1923 (Rabeder 1974).

Razpredelnica 7.3: Opisna statistika za dimenzije rostruma in
zob pri recentnem Sirokouhem netopirju Barbastella
barbastellus iz Slovenije in pri fosilnem materialu iz Divjih
bab |. Podani so velikost vzorca (v oklepaju), povpredje (+
standardna deviacija) in variacijska Sirina (spodnja vrsta).
Table 7.3: Descriptive statistics for rostral and dental meas-
urements in recent Barbastella barbastellus from Slovenia and
fossil matenial from Divje babe . Also given are sample size
(in parentheses), mean (+ standard error), and range (lower
row).

SMALL MAMMALS (InsecTivora, ClirorTera, RODENTIA)

Slovenija (recentni) Divje babe |
Slovenia (recent) Divje babe |
C-M (9) 4.594+0.174 4.4
4.25 - 4.85
M - M (9) 5.283+0.173 5:5
50-55
M, dolzina (9) 1.027+0.038 1.09
M, length 098-1.11
M, Sirina (9) 0.462 +0.05] 0.45
M, breadth 0.42 -0.55
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SI 7.5 Odnos med Sinno rostruma prek meljakov (M* - MY)
in razdaljo od podo¢nika do 3. zgormnjega meljaka (C - M) pri
sirokouhih netopirjih. Pike prestavljajo recentne primerke
Barbastella barbastellus iz Slovenije, zvezda pa oznacuje
fosilni primerek iz Divjih bab 1.

Fig. 7.5: Scatter diagram plot of rostral breadth across molars
(M* - M") against the distance from the upper canine to the
3rd upper molar (C - M") in barbastelles, Dots represent recent
Barbastella barbastellus from Slovenia, while asterisk
indicates fossil specimen from Divje babe 1.

Sorex minutus Linnacus, 1766

The pygmy shrew was found in 10 samples, two
of which came from layer 2. The range of coronoid
heights in six specimens (2.8 - 3.4 mm; mean 3.14 mm)
corresponds with recent specimens of S. minutus from
Europe (Hutterer 1990).

Family Talpidae Fischer von Waldheim, 1817

Talpa europaea Linnacus, 1758

Mole remains (mainly humeri, but also fragments
of ulnae, rostral portions of skulls, mandibles, hip bones
and isolated cheek teeth) were extracted from 20 sam-
ples. The mole was already present in the oldest layer
(layer 5). The two hip bones in the assemblage are of
the europaeoidal type (sensu Grulich 1971), i. e. with
bone anastomosis between the os sacrum and the ossa
ischii closing the 4th foramen sacrale, posteniorly (Fig.
7.3). Such a pelvic constitution is characteristic of T
europaea. The relative rostral breadth (100 x rostral
breadth across molars / maxillary tooth-row) is narrow
compared Lo that of recent moles from Slovenia, while

Sl 7.6: Odnos med Sirino 3. spodnjega meljaka (M B) in
njegovo dolzino (ML) pri Sirokouhih netopirjih. Pike
prestavljajo recentne primerke Barbastella barbastellus iz
Slovenije, zvezda pa oznacuje fosilni primerek iz Divjih bab 1.
Fig. 7.6: Scatter diagram plot of breadth of the 3rd lower molar
(M, B) against its length (M L) in barbastelles. Dots represent
recent Barbastella barbastellus from Slovenia, while asterisk
indicates fossil specimen from Divje babe 1.
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Eptesicus nilssoni (Keyserling and Blasius, 1839)

Sevemega netopirja smo nasli v petih vzoreth (10/
8, 41C/4,49/3, 65/10, 83/14). Od teh lezi en vzoree blizu
zdruzenth plasti 2 + 5b, drugi pa morda sodi v plast 4 ali
5. Tanetopir Se vedno Zivi v slovenskih Alpah {l'_"::rt-‘cny
in KryStfek 1991),

Myaotis bechsteini (Kuhl, 1817)

Velikemu navadnemu netopirju pripada desna
spodnja celjustnica iz vzorca 113/5, Vrsta je vezana na
gozdove (Schober & Grimmberger 1989),

Myotis blvihi (Tomes, 1857)

Ostrouhi netopir je zastopan z dvema desnima
spodnjima ¢eljustnicama iz vzarcev 9/11 in 23/2. Ta
netopir zivi v toplih obmodg)ih, ki niso gosto porasla z
drevjem in grmicevjem (Schober in Grimmberger 1989).
V Sloveniji je v glavnem vezan na submediteransko
obmoéje, nedavno pa smo ga zabelezili tudi na juznih
poboéjih Julijskih Alp, nedale¢ od Divjih bab I
(neobjavljeni podatek).

Miniopterus schreibersi (Kuhl, 1817)

Posteriorni del desne spodnje celjustnice (vzorec
109/6) kaze vse znacilnosti dolgokrilega netopirja (sl
7.4.d).

Red Rodentia Griffith, 1827
Druzina Sciunidae Gray, 1821

Alpskega svizea Marmoita marmota (Linnacus,
1758), ki je v plasteh iz Divjih bab | pogost, obravnavata
Turk in Dirjec (ta zbornik).

Sciurus vulgaris Linnaeus, 1758

En sam 1. levi zgornji meljak iz vzorca 113/7 sc
v ni¢emer ne razlikuje od recentne navadne veverice iz
Slovenije.

DruZzina Muridae Iliger, 1815
PoddruZzina Arvicolinae Gray, 1821

Arvicola terrestris (Linnacus, 1758)

Veliki voluhar je zastopan Ze v najstarejsih
plasteh 5 in 4. Prvi spodnji meljaki iz najgloblje plasti 5
nimajo odebeljene posteriorne plasti emajla in tanke
anteriorne plasti, zato uvri¢amo vse primerke k recentni
vrsti A, ferrestris. Vo dolzini 1. spodnjega meljaka se
fosilni primerki iz Divjih bab I ne razlikujejo od
receninega materiala z istega nahajaliséa (razpredelnica
7.4), ki pripadajo majhni fosorialni obliki. Vsi tirje
pregledani 3. zgornji meljaki pripadajo morfotipu “sim-
plex™ (sf. 7.7.5).
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the mandibular oth-row length suggests a slightly
larger size in fossil moles when compared with recent
ones (Table 7.2).

Order Chiroptera Blumenbach, 1779

Of'the 51 samples containing bat fragments, only
30 (1. . 58.8 %) could be determined to species.

Family Rhinolophidae Gray, 1825

Rhinolophus hipposideros (Bechstein, 1800)

The lesser horseshoe bat was the most common
bat found in the fossil assemblages of Divje babe | -
this is most probably due to mortality during hiberna-
tion. The species is still a common winter dweller in
Slovenian caves, being found up to 1,000 m a. s .1

Family Vespertilionidae Gray, 1821

Barbastella cfr. harbastellus (Schreber, 1774)

Two samples contained fragments of the
barbastelle: a left mandible in sample 23/14 and a ros-
trum (without teeth) in sample 9/8. The mandible is from
a deep layer, probably close to layer 5. The rostrum is
shightly broader than of nine recent barbastells from
Slovenia (Fig. 7.5; Table 7.3). On the other hand, a
bivariate plot of the width of the 3rd lower molar against
its length placed the fossil specimen close to recent
Slovenian material (Fig. 7.6; Table 7.3). For thal reason
barbastelles from Divje babe | seem closer to recent 5.
barbastellus than to the fossil B. shadleri Wettestein,
1923 (Rabeder 1974).

Eptesicus milssoni (Keyserling and Blasius, 1839)

The northern bat was identified in five samples
(10/8,41C/4,49/3,65/10, 83/14), two of which are prob-
ably referable to layers 2 + 5b and 4 or 5, respectively.
This species still populates the Slovenian Alps (Cerveny
& Krystufek 1991),

Myaotis bechsteini (Kuhl, 1817)

A single right mandible (sample 113/5) is refer-
able to Bechstein’s bat, a species generally considered
to be associated with wooded areas (Schober &
Grimmberger 1989).

Myatis blythi (Tomes, 1857)

Two right mandibles (samples 9/11 and 23/2)
belong to the lesser mouse-cared bat. The species in-
habits warm arcas with not too-dense tree and scrub
cover (Schober & Grimmberger 1989). In Slovenia it is
restricted mainly to sub-Mediterranean region, but it was
recently recorded also from the southern slopes of the
Julian Alps, not far from Divje babe [ (unpublished data).



Razpredelnica 7.4 Opisna statistika za dolzino 1. spodnjega
meljaka (M, ) pri recentnih in fosilnih voluharjih Arvicola
terrestris iz Divjih bab 1. F - test (F = 0.065) ni statisti¢no
nacilen (p = 0.05). Podani so velikost vzorca (N), povprecje
(M), standardna deviacija (SD) in vanacijska Sirina (min -
max).

Table 7.4: Deseriptive statistics for length of the st lower
molar (M, } in recent and fossil Arvicola terresiris from Divje
babe L. F - ratio (F = 0.065) was not significant (p > 0.05).
Also given are sample size (N), mean (M), standard error (SD)
and range (min - max).

N M SD min - max
recentni-recemt 7 3.88 0.293 359 - 440
tosilni - fossil 10 384 0307 3.21 - 4.29

Chionomys nivalis (Martins, 1842)

Snezna voluharica je pogosta v vseh plasich iz
Divjih bab 1. Povpreéna dolzina 1. spodnjega meljaka
(M, ) 75 primerkov znasa 2,99 mm (variacijska Sirina
2,51 - 3,35 mm, standardna deviacija 0,161). V materialu
iz Divjih bab | so zastopani vsi Stirje morfotipi M,
previaduje pa nivalidni morfotip (sl 7.7; razpredelnica
7.5). Snezna voluharica v okolici Divjih bab I ne Zivi
ved; juzni rob areala alpske populacije poteka priblizno
10 km severneje (Krystufek 1991).

Razpredelnica 7.5 Frekvence zastopanosti posameznih
morfotipov 1. spodnjega meljaka pri fosilnih sneznih
voluharicah Cliionomys mivalis 1z Divjih bab 1 n dveh receninih
populacijah iz Slovenije (Julijske Alpe in Sneznik). Podatki
za recentne populacije so povzet 1z KryStulka (1990),

Table 7.5 Frequencies of morphotypes of the 1st lower molar
in fossil Cliéonomys nivalis from Divje babe © and two recent
populations from Slovenia: the Julian Alps and Mt SneZnik.
Values for recent material are from Krystufek (1990).

Divje babe [ Julijske Alpe Snenik

fostlni recentni recentni

Divje babe [ Julian Alps M. Sneznik

fossil recent recent

(n=1049) (n=153) (n=26)

“nivalid” 62.4 7.0 654
“nivalid/ratticepid™  33.9 17.0 154
“advanced nivalid” 2.8 7.5 154
“oud” 0.9 4.5 38

Clethrionomys glareolis (Schreber, 1780)

Gozdna volubarica je v fosilnem materialu iz
Diavpih bab | najpogoste)di mali sesalec. Zastopana je v
vsch plasteh. Prvi spodnji meljak je pri fosilnih
voluharicah daljsi kot pa pri recentnih zivalih istega
nahajalis¢a (razpredelnica 7.6). Recentne gozdne
voluharice iz Slovenije in sosednjih obmodij kazejo

Sware sanevans (Insectvora, Crmormsa, Rooesma)

Miniopterus schreibersi (Kuhl, 1817)

A posterior fragment of a right mandible (sam-
ple 109/6) displays all the peculiarities of this bat (Fig.
7.4.d).

Order Rodentia Griffith, 1827

Family Sciuridae Gray, 1821

The Alpine marmot Marmota marmota (Lin-
nacus, 1758), an abundant species in sediments from
Divje babe 1, is prelliminary discussed by Turk and
Dirjec (this volume).

Seivrus vidgaris Linnacus, 1758

A single Ist left upper molar from sample 113/7
appears not to differ from recent red squirrels from
Slovenia,

Family Muridae Hliger, 1815
Subfamily Arvicolinae Gray, 1821

Arvicola tervestris (Linnaecus, 1758)

Water vole was found in the oldest layers, layers
5 and 4. First lower molars from the deepest layer (5)
do not show thick posterior vs. thin anterior enamel,
thus all specimens are referable to the recent A. terrestris.
The lengths of the 1st lower molar of fossil water voles
from Divje babe | do not differ from that of recent ma-
terial from the same locality (Table 7.4) which belongs
to a small, fossorial form. All the 3rd upper molars exam-
ined (n=4)are of the “simplex” morphotype (Fig. 7.7 b).

Chionomys nivalis (Martins, 1842)

The snow vole is abundant in all sediment layers
from Divje babe 1. The average length of the 1st lower
molar (M) in 75 specimens was 2.99 mm (range = 2.51
- 3.35 mm, standard error = 0.161). All four basic M
morphotypes are represented in the Divje babe 1 mate:
rial, with the “nivalid” morphotype (Fig. 7. 7) being the
most common (fable 7.5). Snow voles no longer occur
in the vicinity of Divje babe I, with the southem border
of the Alpine population now lying approximately 10
km 1o the north (Kryitufek 1991).

Clethrionomys glareolus (Schreber, 1780)

Bank voles were the most common small mam-
mals i the fossil fauna of Divje babe 1, and were repre-
sented in all layers. Fossil voles from Divie babe 1 dis-
play a significantly longer first lower molar than recent
counterparts from the same locality (Table 7.6). Since
recent bank voles from Slovenia and adjacent regions
follow Bermann's rule (Janzekovic 1996), larger fossil
specimens could be ascribed to colder climatic regimes
associated with more pronounced seasonality in the
Upper Pleistocene.
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pozitiven Bergmannov odziv (Janzekovic 1996}, zato
lahko vedje fosilne voluharice razloZimo s hladnejso
klimo in bolj 1izrazenimi razlikami med toplim in hladnim
delom leta v zgornjem pleistocenu.

Razpredelnica 7.6: Opisna statistika za dolzino 1. spodnjega
meljaka pri recentnib in fosilnih gozdnih voluharicah
Clethrionomys glareolus iz Divjih bab 1. F - test (F = 7.371) je
statistitno znacilen pri p < 0.05, Podani so velikost vzorea
(N}, povpredje (M), standardna deviacija (SD) in vanacijska
Sirina (min - max),

Table 7.6: Descriptive statistics for length of the 1st lower
molar in recent and fossil Clethrionomys glareolus from Divje
babe L. F - ratio (F = 7.371) was significant at p < 0.05. Also
given are sample size (N), mean (M), standard error (SD) and

range (nmin - max).

min - max
209 - 258
2.06 - 2.74

N M sD
recentni - recent 73 238  0.117
fosilni - fossil 85 243 0.141

Microtus agrestis/arvalis

Prve spodnje meljake (M) 2 locenima dentin-
skima poljema 3. in4. trikotnika (T4 and TS) smo nash
v plasteh 2, 2 + 5b, 4 in 5. Na osnovi oblike antero-
komdnega kompleksa (s, 7.7) jih lahko vse pripisemo
vistama Microtus arvalis (Pallas, 1779) in/ali M. agrestis
{(Linnaeus, 1761). Vrsti smo poskusali razhikovati po
metodi, ki jo je predlagal Nadachowski (1984). V
recentnem materialu 1z osrednje Slovenije ima vrsta M.
agresiis daljsi M, (povpregje 3,02 mm; variacijska Sirina
2,76 - 3,45 mm; n = 45) kot vrsta M. arvalis (povpredje
2,66 mm; variacijska Sirina 2,41 - 2,93 mm; n = 45).
Variacijska Sirina fosilnih primerkov iz Divjih bab 1 (2,37
- 3.24 mm; n — 49) kaze na prisotnost obeh vrst (glej
razpricnost fosilnih primerkov vzdol# abscise; s/, 7.8).
Pri vrsti M. arvalis sta trikotnika T4 in TS5 bolj ali man)
enako velika, pri visti M. agrestis pa je T5 vedji od T4.
Ce nanesemo na ordinato koli¢nik T4 s TS5 kot
imenovalcem (T4/T5), na absciso pa dolzino M‘, lahko
recentni material # veliko mero gotovosti pripifemo
ustrezni vrsti (s, 7.8). Fosilni primerki, ki lezijo v
poligonu recentnih osebkov vrste M. arvalis ne dosegajo
visokih vrednosti koliénika T4/T5. Tako imajo, kljub
kratkemu M, dejansko zob tipa “agrestis”. Med
posameznimi stratigrafskimi plastmi ni nobenih
znalilnih razlik v dolzini M, (F = 0,756; p = 0,05), ki bi
kazale na morebitne trende v spremembi njegove
dolzine. To je seveda lahko tudi posledica majhnih
vzorcev v posameznih plasteh.

Prisotnost vrste M. agrestis v fosilnih plasteh
potrjujejo trije 2. zgomji meljaki (M?) z dodatnim
posterolingvalnim trikotnikom (sl. 7.7.1); primerki so iz
zdruzenih plasti 2 + 5biniz plasti 4. Tako zaenkrat lahko
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Microtus agresiis/arvalis

First lower molars (M) with separated dental
ficlds of the 4th and 5th triangles (T4 and T5) were iden-
tified from layers 2, 2+ 5b, 4, and 5. By the shape of the
anteroconid complex (Fig. 7.7), these are all referable
to Microtus arvalis (Pallas, 1779) or M. agrestis
{Linnacus, 1761). A method first proposed by Nada-
chowski (1984) was applied to ascribe first lower mo-
lars to one or other of the two species. In recent material
from central Slovenia, the M, is longer in M. agrestis
(mean = 3.02 mm; range = 2.76 - 3.45 mm; n = 45) than
in M. arvalis (mean = 2.66 mm; range = 2.41 - 2.93 mm;
n = 45). The range of the fossil specimens from Divje
babe I (2.37 to 3.24 mm; n = 49) suggesls that both M.

S 7.7: Meljaki fosilnih voluharic iz Divjih bab . (a) Arvicola
terrestiris: (a) 1. spodnji meljak (vzoree 27/11, plast 5); (b) 3.
zgornji meljak, “simplex™ morfotip (vzoree 61/7). Chionomys
nivalis: 1. spodnji meljaki: (¢) “nivalid”™ morfotip (vzoree 114/
8) (d) “nivalid-ratticepid™ morfotip (vzorec 34C/T); (¢)
“nivalid-ratticepid™ morfotip (vzorec 34A/5); () 2. zgomji
meljak, “radnensis™ morfotip (vzorec 628/6). Clethrionomys
elareolus: 1. spodnja meljaka iz vzorcev 11644 (g) in 36/6 (h);
(i) 3. zgornji meljak, “complex™ morfotip (vzorec 7/14, plast
5). Microtus agrestis (vsi iz plasti 4): 1. spodnja meljaka iz
veorcev 12/9 (1) i 48C73 (k) (1) 2. zgomji meljak (vzoree 8/
1), Microtus subterrancus/multiplex: 1. spodnja meljaka iz
vzorcev S5I/7 (m) in 115/7 (n). Cria odgovarja dolzini 1 mm,
Fig. 7.7: Molar patterns in fossil voles from Divie babe 1, (a)
Arvicola fervestris: (a) 1st lower molar (sample 27/11, layer
5); (b) 3rd upper molar, “simplex” morphotype (sample 61/7).
Chionomys nivalis: 1st lower molars: (¢) “nivalid” morphotype
(sample 114/8); (d) "mvalid-ratiicepid”™ morphotype (sample
34C/7); (e) “mvalid-ratticepid” morphotype (sample 34A/5);
(1) Znd upper molar, “radnensis” morphotype (sample 62B/6).
Clethrionomys glareolus: 1st lower molars from samples 116/
A (g)and 36/6 (h); (1) 3rd upper molar, “complex™ morphotype
(sample 7/14, layer 5). Microtus agrestis (all from layer 4): 1st
lower molars from samples 12/9 (j) and 48C/3 (k): (1) 2nd upper
molar (sample 8/11). Microtus subterraneus/multipfex: 15t
lower molars from samples 55B/7 (m) and 115/7 (n). Scale bar
=1 mm.



z gotovostjo reCemo samo to, da prisotnost vrste M.
agrestis v Divjih babah I ni sporna.

Microtus multiplex/subterraneus

Pri determinaciji fosilnih pitymoidnih prvih
spodnjih meljakov (M) smo upostevali dve recentni
vrsti: M. subterraneus (de Selys-Longchamps, 1836) in
M. multiplex (Fatio, 1905). Ceprav se razlikujeta v
velikosti (M. multiplex je vegji), se vrednosti dolZine
M, med obema vrstama na veliko prekrivajo (razpre-
delnica 7.7). Fosilni material kaze vmesne vrednosti tega
znaka, tako da tvori homogena seta z obema recentnima
vrstama (razpredelnica 7.7). Vseeno pa visoke maksi-
malne vrednosti dolzine M, ki jih dosegajo fosilni
primerki, nakazujejo, da so ti dejansko blizji vrsti M.
mudtiplex. Danasnja raz8irjenost vist M. multiplex in M.
subterraneus v Sloveniji je pretezno alopatriéna
(Krystufek 1991).

Razpredelnica 7.7: Opisna statistika za dolzino 1. spodnjega
meljaka (M) v treh vzorcih voluharic s pitymoidnim M.
Homogeni seti so povezani znavpiéno &rto. F - test je statistiéno
anadilen pri p < 0.05 (F = 3.298). Stevilke vzorcev: | - recentni
Microtus subterranens, osrednja Slovenija; 2 - recentni M. mul-
tiplex, Slovenija; 3 - fosilni vzorec iz Divjih bab 1. Podani so
velikost vzorea (N), povpredie (M), standardna deviacija (SD)
in varacijska Sirina {min - max).

Table 7.7: Descriptive statistics for length of the st lower
molar (M} in three samples of voles with pitymoid M. Ho-
mogeneous sets are connected by a verticale line. F - ratio was
significant at p < 0.05 (F = 3.298). ldentifying numbers of
samples: | - recent Microtus subtervaneus, central Slovenia; 2
- recent M. mudtiplex, Slovenia; 3 - fossil sample from Divje
babe 1. Also given are sample size (N), mean (M), standard
error (SDY) and range (min - max).

Vaore N M SD min - max  Homogeniscti
Sample Homogeneous sels
1 30 265 0129 223 - 286 X

3 22 269 0164 237-304 XX

2 33 275 0153 248 - 3.14 X

PoddruZina Murinae Illinger, 1815

Apodemus flavicollis/svlvaticus

Ker je mesiolabialna grbica (13) prisotna pri vsch
3. zgornjih meljakih, smo v fosilnem materialu iz Divjih
bab [ izkljucili prisotnost vrste Apodemus agrarius
(Pallas, 1771). Pri determinaciji smo zato upostevali
samo dve recentni vrsti: Apodemus flavicollis (Melchior,
1834) in A. sylvaticus (Linnaeus, 1758). Dimenzije 1.
zgomjega meljaka so omogocale boljie razlikovanje med
recentnima vrstama (s/. 7.9), kot dimenzije 1. spodnjega
meljaka (s/. 7.10). Prisotnost rumenogrle midi A,
Mavicollis v fosilnih plasteh ni vpragljiva, ¢etudi noben

SMALL MAMMALS (INsecTivora, CHIROFTERA, RODENTIA)

arvalis and M. agrestis are present in the samples (see
the distribution of fossil specimens along the x-axis on
Fig. 7.8). Furthermore, in M. arvalis triangles T4 and
TS5 are subequal, whilst in M. agrestis T5 is larger than
T4. A bivariate plot of the quotient of T4 with T5 as the
denominator (T4/T5) against M, length successfully
separated recent voles (Fig. 7.8). However, fossil speci-
mens within the polygon of recent M. arvalis do not
attain the higher values of the quotient T4/T5 and, de-
spite a shorter molar, actually have the agrestis M,
morphotype. No significant differences in the lengths
of M, between different layers can be demonstrated
which could explain, for example temporal size shifts
(F = 0.756, p > 0.05), However, this could also be an
artefact of small sample size amongst stratigraphically
allocated material.

Further evidence of the presence of M. agrestis
amongst the fossil material comes from three second
upper molars (M?) with an additional postero-lingual
triangle (Fig. 7.7.1); these specimens are from layers 2
+ 5band 4. For the time being, we can only say that the
presence of M. agrestis in Divje babe 1 is beyond doubt,

Microtus multiplex/subterraneus

Two recent species were considered when de-
termining fossil pitymoid 1st lower molars (M ): M.
subterraneus (de Selys-Longchamps, 1836) and M.
multiplex (Fatio, 1905). Although the two differ in size
(M. multiplex being larger), there 1s great overlap in M,
length between them (Table 7.7). Fossil material shows
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5L 7.8 Odnos med koliénikom trikotnikov T4 s TS kot
imenovalcem (T4/T5) in dolzino 1. spodnjega meljaka (M L)
pri Microtus agrestis/arvalis. Poligona obkroZata vrednosti za
45 recentnih M. agrestis (sklenjena &rta) in 45 recentnih M,
arvalis (prekinjena érta) iz osrednje Slovenije, Pike oznatujejo
fosilne primerke Microtus agrestis/arvalis iz Divjih bab I,
Fig. 7.8 Scatter diagram plot of the quotient of triangles T4
with T5 as denominator (T4/T5) against the length of the first
lower molar (M, L) n Microns agrestis/arvalis, Polygons enclose
scores for 45 recent M. agrestis (straight line) and 45 recent M.
arvalis (broken line), both from central Slovenia. Dots indicate
fossil Microts agrestis/arvalis from Divje babe 1.
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od 2. zgornjih meljakov ne kaze zlitih grbic 16 in 19, kar
se, sicer v razliénih frekvencah, pojavlja samo pri tej
vrsti (Tvrtkovié 1979). V materialu je verjetno prisotna
tudi navadna belonoga mis A. svlvaticus, je pa na vsak
nacin veliko redkeja. Taksno Steviléno razmerje med
dvema vrstama belonogih midi je Se danes znacilno za
gozdnata obmocja Slovenije.

Druzina Myoxidae Gray, 1821

Muscardinus avellanarius (Linnacus, 1758)

Podlesck je zastopan v Sestih fosilnih vzorcih (99
5, 100/5, 10046, 110/3, 110/6, 115/3) z najmanj Stirimi
primerki. Sodeé¢ po dimenzijah 1. spodnjega meljaka so
fosilni primerki veci od recentnih podleskov iz Slovenije
(sl 711, razpredelnica 7.8).

Razpredelnica 7.8: Opisna statistika za dolZino in Sirino prvega
spodnjega meljaka (M) pri recentnih podleskih Muscardinus
avellanarius iz Slovenije in fosilnem materialu iz Divjih bab
1. ¥V obch primerih je F - test statisti¢no znaéilen pri p < 0.05.
Podani so velikost vzorea (v oklepaju), povpredje in variacijska
sinna (spodnja vrsta).

Table 7.8: Descriptive statistics for length and breadth of the
first lower molar (M ) in recent Muscardinus avellanarins from
Slovenia and fossil matenal from Divjih bab 1. In both cases F
- ratios were significant at p < 0.05. Also given are sample
size (in parentheses), mean, and range (lower row).

Slovenija (recentni) Divje babe I F - fest
Slovenia (recent)  Diviebabel  F - test
M, dolzina (10) 1.605 (4) 1.667 5350
M, length 151 - 1.65 1.65-1.68
M, Sirina  (10) 1.168 (4) 1.246 5.794
M, breadth 1.12-1.26 1.19-1.25

Myoxus glis (Linnacus, 1766)

Navadni polh je v fosilnem materialu prisoten
zalendi s plastjo 5, pogost pa je samo v vzorcih, ki so
pod povrsjem. Poleti, v ¢asu izkopavanj v Divjih babah
I, je I. Turk (ustno sporocilo) priblizno 20 ¢cm pod

51 7.9: Odnos med Sirino 1. zgornjega meljaka (M'B) in
njegovo dolzino (M'L) pri belonogih misih. Poligona
obkroZata vrednosti za 35 recentnih 4. flavicallis (sklenjena
¢rta) in 35 recentnih A, splvaticus (prekinjena érta) iz osrednje
Slovenije. Pike predstavljajo fosilne primerke iz Divjih bab 1.
Fig. 7.9: Scatter diagram plot of breadth of the first upper
molar (M'B) against its length (M'L) in wood mice. Polygons
enclose scores for 35 recent A. flavicollis (straight ling) and
35 recent A. sylvaticus (broken line), both from central
Slovenia. Dots indicate fossil specimens from Divje babe [.
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an intermediate position in M| length, forming homo-
geneous sets with both recent species (Table 7.7). How-
ever, based on the high maximum values forM, length,
Divje babe | specimens seem 1o be closest to M. mulii-
plex. Today M. multiplex and M. subterraneus are mainly
allopatric in Slovenia (KryStufek 1991).

Subfamily Murinac lllinger, 1815

Apodemus flavicollis/sylvaticus

Since all 3rd upper molars display a mesio-la-
bial cone (13) it was possible to exclude the presence of
Apodemus agrarius (Pallas, 1771) from the Divje babe
I material. Consequently, two recent species were con-
sidered: Apodemus flavicollis (Melchior, 1834) and A.
svlvaticus (Linnaeus, 1758). The dimensions of the 1st
upper molar provided a better separation between the
two recent species (Fig. 7.9) than do the dimensions of
the first lower molar (Fie. 7.1{). The presence of A

Mavicollis in fossil assemblages is definite, although none

of the 2nd upper molars showed fused cones t6 and 19, a
character found only in this species (Tvrtkovic 1979).
Apodenmus sylvaticus is also likely to be present in the
assemblages, but much rarer. This relationship between
the two wood mouse species 1s common still in the
wooded regions of central Slovenia.

Family Myoxidae Gray, 1821

Muscardinus avellanarius (Linnaeus, 1758)

The common dormouse is represented in six fos-
sil samples (99/5, 100/5, 100/6, 110/3, 110/6, 115/3) by
at least four specimens. Based on dimensions of the 1st
lower molar, specimens from Divje babe [ appear to be
larger than recent material from Slovenia (Fig. 7.11;
Table 7.8).

Myoxus glis (Linnacus, 1766)

The edible dormouse was recorded from layer 5
upwards, but it was common only in the surface layer.
During summer excavations in Divje babe 1, living ed-
ible dormice were found twice at a depth of approx. 20
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povrijem dvakrat nasel spece polhe. V obeh primerih
s0 bili pod sigo, ki je holocenskega izvora. Polak (1996)
je pokazal, da polhi redno zahajajo globoko v jame, kjer
tudi prezimijo. Zato ne moremo povsem izkljuéiti
kontaminacije najbolj zgornih pleisiocenskih plasti 2
recentnimi polhi.

7.4. SESTAVA FAVNE MALIH SESALCEV

Fosilni material iz Divjih bab I vkljuéuje najmanj

515 primerkov malih sesalcev, ki pripadajo vsaj 20
vrstam. (Razpredelnica 7.9) Samo 83 primerkov (= 15,8
%), od katerih jih je 75 glodalcev, smo lahko uvrstili v
eno od petih obravnavanih plasti. Dve od teh plast, 2 4
Sbin 3 + 4 (+5a), sta bili zdruzeni, zato si z njima nismo
mogli pomagati pri rekonstrukeiji favnistiénih zaporedij.
Naystarejia plast 5 datra v ¢as priblizno 40,000

let pred sedanjostjo (odslej p. s.). plast 2 pa v ¢as pribl,
30,000 let p.s. Plast 4 lezi med plastema 2 in 5 (za
diskusijo glede absolutnih dataciy gle) Nelson v tem
zborniku). Primerki z znano starostjo tako izvirajo iz
interpleniglaciala wiirmske poledenitve. Med tremi
plastmi ni velikih razlik v sestavi favne glodalcev. Vsega
je prisotnih 7 taksonov, od katerih je pet voluharic.
Belonoge misi in navadni polh so zastopani v zelo
nizkem Stevilu, podlesek pa sploh manjka. Najmanj tri
vrste (C. glareolus. A. flavicollis in M. glis) kaZejo na
obstoj gozdov. Ker sta vrsti A. flavicollis n M. glis

mB
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cm below the surface (1 Turk, personal communication).
In both cases they were found below the flow stone,
which is of Holocene origin. Polak (1996) provides evi-
dence that the edible dormouse regularly penetrates deep
into the caves, where it also hibernates. Thus, we can-
not exclude the contamination of the uppermost
Pleistocene layers by intrusive recent dormice.

7.4. COMPOSITION OF SMALL MAMMAL
FAUNA

At least 515 specimens of small mammal, be-
longing to a minimum of 20 species were identified
amongst fossil material from Divje babe [ (Table 7.9).
However, only 83 specimens (i. e. 15.8 %), 75 of them
rodents, were allocated to one of the five stratigraphic
layers. Two of these (2 + 5b and 3 + 4 (+5a)), were
mixed, and thus of little help in understanding faunal
sequences.

The oldest layer 5 1s daied to approx. 40,000 BP,
and layer 2 to approx. 30,000 BP. Layer 4 is intermedi-
ate (see Nelson, this volume, for discussion on absolute
dating). Specimens with known age come thus from the
Interpleniglacial of the Wirm Glaciation. There 1s not
much variation in the composition of rodent faunas be-
tween the three layers: they include 7 taxa, 5 of which
are voles. Wood mice and the edible dormouse are very
rare, whilst the common dormouse 1s absent from all of
these. At least three species (C. glareolus, A, flavicollis,
M. glis) indicate the presence of forests. Since A.
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St 7.00: Odnos med Sirino 1. spodnjega meljaka (M B) in
njegove dolzino (M L) pri belonogih misih. Poligona
obkroZata vrednosti za 35 recentnih A. flavicollis (sklenjena
¢rta) in 35 recentnih A, sylvaticus (prekinjena érta) iz osrednje
Slovenije. Pike predstavljajo fosilne primerke 1z Divjih bab L
Fig. 7.10: Scatter diagram plot of breadth of the first lower
molar (M B) agamst its length (M| L ) in wood mice. Polygons
enclose scores for 35 recent A. flavicollis (straight line) and
35 recentA. svfvaticus (broken line), both from Slovenia. Dois
indicate fossil specimens from Divje habe 1.

SI 7.1 Odnos med Sirino 1. spodnjega meljaka (M B) in
njegovo dolzino (M, L) pri podleskih Muscardinus avella-
narius. Pike predstavljajo recentne Zivali iz Slovenije, zvezde
pa fosilne primerke iz Divjih bab 1,

Fig. 7.11: Scatter diagram plot of the breadth of the first lower
molar (M B)against its length (M L) in the common dormouse,
Muscardinus avellanarins. Dots represent ten recent specimens
from Slovenia and asterisks indicate fossil material from Divje
babe I.
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odvisni od semen, plodov in podobne mehke ter hranljive
hrane, ne moreta preziveti v Cistih sestojih iglaveev.
Zaradi njune nizke Stevilénosti domnevamo, da so bili
prisotni tudi plodonosni listavei, ki pa so bili najbrz
redki. Takien zakljuéek je v skladu s podatki o
paleovegetaciji Divjih bab 1. Culiberg in Sercelj (ta
zbornik) sta za plasti 4 in 5 potrdila prisotnost bukve.
Snena voluharica Ch, nivalis (vezana na kamniséa) in
vrste rodu Microtus (vezane na travnike) pricajo o tem,
da so bili v gozdovih tudi odprti habitati, torej travniki
in kamniséa. Verjetno so bili habitati podobni danasnjim
na zgormjem robu gozdne meje (1.500 do 2,000 m nad
morjem), ki pa jih najdemo tudi v mzjih legah, npr. na
strmih skalnatih pobocjih.

lzgleda, da je bila klima zmerna, Krt, prisoten
v plasteh 4 in 5, pozimi ne prenese globoko zmrenjenih
tal. Edina dva netopirja z znanim stratigrafskim
polozajem (Rh. hipposideros in M. blvihi) sta vezana na
topla obmocja. Po drugi strani pa razmeroma velike
gozdne voluharice kaZzejo na hladnejio klimo kot je na
obmod¢ju Divjih bab | danes.

Previaduje mnenje, da je treba vecino kostnih
akumulacij v jamah pripisati plenilcem, S¢ poschej
sovam. To pomeni, da se v sestavi vzorca kazejo prefer-
ence plenilea do posamernih kategonij plena. V takem
primeru vzorci ne kazejo dejanske sestave zdruzbe malih
sesalcev (Andrews 1990). Recentno favno, ki smo jo
primerjali s fosilno, smo zato raje kot z neposrednim
lovom vzoréili s pomoéjo izbljuvkov sov. Vzoree
izbljuvkov je nabral 1. Turk ob vhodu v Spodimol pod
Struznikom, ki lezi vsega 3.5 km jugovzhodno od Divjih
bab 1. Izbljuvki so bili Ze razkrojeni, zato ne vemo, kater
sovi pripadajo. Sodec po sestavi plena, pa je bila to najbrz
lesna sova Siriv aluco (D. Tome, ustno).

Recentni vzoree je presenetljivo podoben
fosiinim zdrmzbam iz Diviih bab 1. Za razlhiko od plast
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St 7.12: UPGMA dendrogram, ki povzema na Jaccardovem
koeficientu (JC) temeljeo matriko podobnosti med Stirimi
fosilnimi in eno recentno zdruzbo malih sesaleev. Kofenetska
korelacija znasa r = 0.959. Oznake: (a) - Geissenklisterle 2,
Neméija, pribl. 31 000 let p.s.; b) - Drvas, Neméija: (¢) - Divje
babe I, plast 5, prbl, 40000 let p.s.; (d) - Divje babe [, plast 2,
pribl. 30000 let p.s.; (e) - okolica Divjih bab, recentno, Podatki
za vzorca (a) in (b) so povzeti po Storchu (1992).
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flavieollis and M. glis depend on seeds, fruits and simi-

lar soft, nutritional foods, they cannot survive in pure
conifer stands. Because of their low dominance, we may
assume that deciduous trees were present, but rare. This
conclusion is consistent with palacovegetational data
from Divje babe I, which confirmed the presence of
beech trees Fagus, in layers 4 and § (Culiberg & Sercelj,
this volume). Snow vole, Ch. nivalis, (a rock dweller)
and Microtus spp. (inhabitants of meadows) suggest thal
the forest was intermixed with extensive open places or
meadows with rocky boulders. Overall, the habitat was
probably similar 1o that found still in the Alps around
the upper tree line (between 1500 and 2000 m a. s. 1),
but also on steep, rocky slopes at lower altitudes.

The climate seems to have been fairly moderate,
For instance, moles, which are present in layers 4 and 5,
cannot tolerate deeply frozen winter soils. The only two
bats with certain stratigraphic provenance (Rh.
hipposideros and M. blvthi) also both prefer warm places.
On the other hand, the large size of bank vole speci-
mens suggests a colder climate than is now present at
Divje babe 1.

Predators, particularly owls, are considered to be
the most important causes of fossil small mammal bone
assemblages in caves. Consequently, the composition
of' bones collected is biased by the predators’ prey pref-
crence, and does not necessarily reflect the actual struc-
ture of the small mammal fauna (Andrews 1990). To
compare fossil faunas with the recent one, we surveyed
recent simall mammals by searching for owl pellets,
rather than by trapping. An owl pellet sample was col-
lected by 1. Turk 3.5 km SE from Divje babe 1. at the
entrance 1o the cave Spodmol pod Struznikom. Since
the pellets were already decomposed. the exact identity
of the predator remains unknown, however, judging from
prey species composition, it was most hikely a tawny

owl, Strix aluco (D, Tome, personal communication),
The recent sample is surprisingly similar 1o the
fossil assemblages from Divje babe I. However, in com-
parison with layers 2 1o 5, it includes a much higher
proportion of dormice and wood mice, but lacks snow
vole. This accords with the vegetational changes in
Slovenia since the end of the Pleistocene, i.e. with the
shifting of the tree line to higher altitudes, and by the
spread of beech (Sercelj 1996), Also characteristic is
the absence in the fossil samples of the black rat, K.

Fig. 7.0 2: UPGMA dendrogram summarising similarity matrix
of Jaccard coefTicients (JC) for four fossil and one recent small
mammnal assemblages. Cophenetic correlation was r = 0.959.
Symbols: a - Geissenklosterle 2, Germany (¢. 31,000 BP); b -
Dryas, Germany; ¢ - Divje babe 1, layer 5 (c. 40,000 BPY; d -
Divje babe 1, layer 2 (c. 30,000 BP); ¢ - vicinity of Divje babe
I, recent. Data for samples a and b summarised from Storch
(1992).
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Razpredelnica 7.9: Najmanjie Stevilo osebkov v fosilnih in recentnih zdruzbah sesaleev iz Divijih bab L.
Table 7.9: Minmmum number of individuals in fossil and moderm small mammal assamblages from Divie babe 1.

Plast - Layer* a b ¢ d (3 f g
S.araneus . 3 3
S.minutus - }» 6 3
S.alpinus = 1 . T 3 16
Cleucodon T I 4 9
C.suaveolens 2
N.anomalus 1
Tewropaca | | | 5 14
R.hipposideros =1 ' 1| 12
M. bechsteini 1
M. blythi 1 2 |
B.barbastellus } 1
E.nilssoni I 3 N
Ppipistrelius Ii
M.schreibersi 1
Sovilgaris 1
C.glareolus I 2 4 I 10 66 | 57
A.terresiris i 2 2 2 1|_ 5 =
* Ch.nivalis 12 5 s [ 3 64 i

M.agrestis/arvalis 8 3 3 5 4] 14
M.multiplex/subterr: 3 : 2 12 25
A flavicollisisylv. 23 118
R.orattus _ 4
M.glis 2 2 el 261 v
M.avellanarius ' 4 64

[ Total 2 28 18 9 26 524 410

* Senéena polja oznadujejo prisotnost taksona v plasti. Oznake: (a) plast 3 + 4+ (5a): (b) plast 2 + 3b; (c) plast 2, pribl. 30.000
let p.s.: (d) plast 4: (¢) plast 5, pribl. 40 000 let p. s.; () fosilni material skupaj: (g) recentni material iz okolice Divjih bab 1.
- Shaded ficlds indicate the presence of a species in a particular statigraphic layer. Symbols: (a) layer 3 + 4 4+ (5a); (b) layer 2
+ 5b: () layer 2, approx. 30,000 BP; (d) layer 4; (e) layer 5, approx. 40,000 BP. () total fossil material; (g) vicimty of Divje

babe I, recent.

2 do 5 vkljutuje veliko visji delez polhov in belonogih
midi, nima pa snezne voluharice. OpaZanja lahko
razlozimo z vegetacijskimi spremembami v Sloveniji
od konca pleistocena, torej s pomikanjem gozdne meje
v vidje nadmorske lege in s Sirjenjem bukve (Sercelj
1996). Za fosilne vzoree je znacilna tudi odsotnost &rne
podgane R. rattus, ki se je tu pojavila Scle recentno in
Je, vsaj na SirSem obmoéju Divjih bab 1, izkljucno
sinantropna.

Zdruzba malih sesalcev s severnega roba
ledenodobnega refugija izpred 40.000 let se v pogledu

ratius, which appeared very recently and 1s, at least in
the area of Divje babe 1, strietly synanthropic.

From the evidence obtained from small mam-
mals from Divje babe | we can conclude that small mam-
mal faunas present on the northern border of the lee Age
refugium 40,000 years ago, were little different from
those found in the arca now. In this respect, the situa-
tion south of the Alpine glacier scems markedly to dif-
fer from that to the north ol it. Storch (1992) demon-
strates rapid tumover in the rodent assemblages of cen-
tral Europe (Upper Danube arca and the northern fringe
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vrstne sestave skoraj ne razlikuje od recentne favne. V
tem pogledu je stanje juzno od alpske poledenitve
bistveno drugaéno od razmer severno od nje. Storch
(1992) je pokazal na hiter favnistiéni obrat v zdruZzbah
glodalcev iz srednje Evrope (obmodje zgorjega toka
Donave in severno obrobje Mittelgebirge v Nemdiji) na
meji med pleistocenom in holocenom. Obrat je bil
posledica izginotja borealnih in stepskih vest (Lemmus,
Dicrostonyx, Microtus gregalis, M. oeconomus,
Spermophilus superciliosus), ki so jih ob koncu
pleistocena zamenjale recentne gozdne vrste. V tem Casu
je bil refugij juzno od Alp Z¢ poseljen z vrstami, ki so
vezane na gozd. Zato je zgornjepleistocenska favna
malih sesalcev iz Divjih bab 1 bolj podobna recentni
favni z istega obmodja kot pa sofasnim zdruzbam iz
srednje Evrope (s1. 7.12). Tudi wiirmske favne malih
sesalcev iz severovzhodne ltalije se ne razlikujejo od
interpleniglacialnega materiala iz Divjih bab I, po drugi
strani pa ne kaZejo nobene podobnosti s sotasnim
stanjem severno od Alp (Bon in dr. 1991).
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of the German Mittelgebirge) at the Pleistocene-
Holocene boundary. This turnover was mainly due to
the replacement of boreal and steppe species (Lemmius,
Dicrostonyx, Microtus gregalis, M. oeconomus,
Spermophilus superciliosus) towards the end of the
Pleistocene by recent forest species. The refugium to
the south of the Alps was, at this time, already inhabited
by forest-associated mammals. For that reason, the Up-
per Pleistocene mammal fauna of Divje babe 1 resem-
bles the modern fauna from the same area more than
communities from the same period from Central Europe
(Fig. 7.12). Besides, Upper Pleistocene small mammal
assemblages from north-eastern ltaly also resemble the
Interpleniglacial material from Divje babe 1, and show
no similarity with the contemporary situation north of
the Alps (Bon ef al. 1991).
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8. TAKSONOMSKI IN
TAFONOMSKI
PREGLED SESALSKE
MAKROFAVNE

8. TAXONOMIC AND
TAPHONOMIC SURVEY
OF MAMMAL
MACROFAUNA

IvaN Turk & JANEZ DIRJEC

Izvledek

Ostanki velikih in nekaterth vecjih malih sesalcev
pripadajo najmanj 15 razlicnim vrstam. Posebe) so obdelam
mnoziéni ostanki jamskega medveda, njihova tafonomija,
starostni in spolni sestav ter ostanki druge favne. Ugotovljene
ciklitne spremembe analiziranih podatkov v stratigrafskem
nizu razlagamo » vedenjskim vzorcem medvedov oz, etolodkim
modelom. Pestrost ostale favne je najvecja v plasteh, ki
vsebujejo najved ostankov jamskega medveda in najveé
paleolitskih najdb. Najvedja pestrost se pripisuje ostankom
zveri. Pestrost rastlinojedih Zivalskih vrst je najvedia v plasteh
2 in 5b, ki vschujeta zelo malo ostankov jamskega medveda
in najdb paleolitskih orodij. Glavna lovna Zival paleolitskih
loveev je bil verjetno alpski svizee.

8.1. Uvop

Divje babe 1 so po dostopnih podatkih najho-
gatejse najdisce mlajse pleistocenske favne v Sloveniji.
V vhodnem predelu jame smo nasli v plasteh 2 do 8 (ok.
130 m") brez jamskega medveda okroglo 130 ostankov
makro- in 4 ostanke mikrofavne (Turk in Dirjec v
pripravi). Najdbe so pripadale 7 vrstam makro- in 3
vrstam mikrofavne. V 150 m' usedlin plasti 2 do 5 v
osrednjem delu jame, ki smo jih sistematsko sprali na
treh sitih, smo nash, brez jamskega medveda 587
ostankov makro- in 923 ostankov mikrofavne. Ostanki
so pripadali 27 razli¢nim vrstam sesalcev. Med njimi
previadujejo s 16 vrstami mali sesalei (Turk 1996;
Krystufek v tem zborniku).

Ker je vecina makrofavne neobjavljene ali je v
obdelavi (Turk in Dirjec), smo pregledno obdelali samo
del te favne, predvsem vplasteh 2 - 5. Bolj natanéno
smo obravnavali mnoziéne fosilne ostanke jamskega
medveda, Ki predstavljajo zelo pomemben, vendar doslej
slabo izkorid¢en vir informaci).

Vsi ostanki makrofavne so dokaj enakomerno
razporejeni po plasteh z izjemo plasti 2 in § (razpre-
delnica 8.1,

"'V plasti 8 je navedena samo favna iz vhodnega dela jame,
razen jamskega leva.

Ahstraci

The remains of large and some of the larger small
mammals belong to at least 15 different species. The large
quantity of remains of cave bear, their taphonomy, age and
sex composition, and the remains of other fauna, were proc-
essed individually. We explain the established cyelical change
in the data analysed in the stratigraphic series by the behav-
ioural pattern of bears, or an etological model. Diversity of
other fauna is greatest in layers which contain the most re-
mains of cave bear and the most palacolithic finds. The great-
est diversity can be aseribed to the remains ol carnivores. Di-
versity of herbivore fauna is greatest in layers 2 and 5 b, which
contain very few cave bear and palacolithic finds. The main
prey of palacolithic hunters was probably marmot.

8.1. INTRODUCTION

According to available data, Divje babe | is the
richest site of Upper Pleistocene faunal remains in
Slovenia, In the entrance part of the cave, we found in
layers 2 - 8 (cca. 130 m’ of sediment), disregarding cave
bear, around 130 remains of macro- and 4 remains of
micro-fauna. The finds belonged to 7 species of maero-
and 3 species of microfauna (Turk & Dirjec, prepared
for print). In 150 m3 of sediment of layers 2 - 5 in the
central part of the cave, which we systematically washed
on three sieves, we found, again not including cave bear,
587 remains of macro- and 923 remains of microfauna.
The remains belonged to 27 different species of mam-
mals, Among them, 16 species of small mammals pre-
dominated (Turk 1996: Krystufek, in this volume).

Since the majority of the macrofauna data is un-
published or in preparation { Turk & Dirjec), we have sur-
veyed only part of the mammal macrofauna, mainly lay-
ers 2 - 5, We will deal more precisely with the mass of
fossil remains of cave bear, which provide a very important,
although to date badly exploited, source of information.

All remains of macrofauna are fairly equally dis-
tributed through the layers.! The only exceptions are
layers 2 and 5 (Table 8.1).

' Only fauna from the entrance part of the cave is determined
in layer 8.
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Razpredelnica 8.1 Divie babe 1. Prisotnost - odsotnost velikih in izbranih malih sesalcev po plasteh.
Table 8.1 Divje babe 1. Presence - absence of large and some small mammals by layer.

Jin4d | 4inda
Jand4 |4and4da

Plast
Layer

2in5b
2 and 5b

| 5 and 5a

5in35a 6 7 8

P. leo spelaca

P pardus

U, spelaeus

U/ arctos

U cf. arctos

Ursus sp

C. lupus

Cuanis sp

Martes sp.

M. putorius

Mustelinae

Artiodactyla

C. elaphus

C. capreolus

C. ibex

—F

Capra sp.

R. rupicapra

Caprinae

S. scrofa

-
e

Lepus sp.

M. marmota

L

Senéena polja oznacujejo prisotnost taksona v plasti. Interglacialne vrste so povdarjene. — Shaded fields indicate the pres-
ence of a species in layer. Temperate species are specially indicated.

Od navedenih taksonov Zivijo danes v okohci
jame samo Se¢ rodovi: Martes, Mustela, Cervus,
Capreolus, Rupicapra in Lepus. Obcasno se pojavi rjavi
medved (Ursus arctos).

8.2. JAMSKI MEDVED

Ta vrsta zasluZi poscbno pozornost zato, ker je
domnevna pidcalka izdelana iz kosti jamskega medveda.
Tudi nekatere podobno naluknjane kosti iz drugih najdisé
v srednji Evropi so medvedje.

Jamski medved absolutno prevladuje med
fosilnimi ostanki v nasem in podobnih najdis¢ih. Lahko
trdimo, da je gostota najdb med najvedjimi ugotovljenimi
v Sloveniji. NajmanjSe Stevilo osebkov,” prera¢unano

? Za metodo ugotavljanja NSO glej Turk in dr. 1988 - 1989,
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Of the taxa cited, today only Martes, Mustela,
Cervus, Capreolus, Rupicapra and Lepus still live in
the vicinity of the cave. Brown bear (Ursus arctos) oc-
casionally appears.

8.2. CAVE BEAR

This species deserves special attention since the
suspected flute was made from the bone of a cave bear,
Some similar pierced bones from other sites in Central
Europe are also bear.

Cave bear absolutely predominates among fos-
sil remains in this and similar sites. We may claim that
the density of finds is among the greatest established in
Slovenia. The minimum number of individuals (MNIY,
* For method of caleulating the MNI see Turk er al. 1988 -

19849,
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na | m* usedlin, je v obeh vrhuncih v plastech 34 in 7
naslednje. Plasti 3 in 4: 4 odrasli, 6 mladicev v obdobju
menjave zobovja in 37 mladiéev z mleénim zobovjem.
Plast 7: 11 odrashih, 12 mladi¢ev v obdobju menjave
zobovja in 65 mladi¢ev z mleénim zobovjem. Gostota
najdb v plasteh in njihovih delih zelo variira, Variabilnost
povzroca velike tezave pni razlagah izsledkov raziskav
fosilnih ostankov jamskega medveda v najdiscu,

Fosilne ostanke imamo v vseh plasteh, njihovih
delih in razlicicah. Znacilno zanje je, da cikliéno nihajo
po plasteh in celo v plasteh (51 8.1 - 8.3). To potrjuje
analiza dveh najbol) zanesljivih podatkov: teza vsch
kostnih odlomkov po reznpih in kvadratih in opisne
statistike vsch stalnih zob v obdobju izradCanja,
preracunanih na 0,12 m* usedlin po plasteh. Teze kostnih
odlomkov so kljub dejstvu, da nismo uspeli pobrati vseh
kostnih drobecev - in teh je po Stevilu najvec -
metodolosko zelo stabilne. Stalni zobje v obdobju rasti
imajo med vsemi zobmi najmanjie nadzorovane
tafonomske izgube. Ciklicna nihanja gostote najdb so
poznana tudi v drugih najdis¢ih, vendar so slabo
raziskana (M. Brodar 1959; S. Brodar in M. Brodar 1983:
Sala 1990). Nihanja verjetno niso slucajna in so lahko
posledica sprememb v Zivljenjskem okolju. Vrhunci
uporabe nizinskih jamskih brlogov in umiranja v njih
s0 lahko povezani s porajanjem periglacialnih razmer.
Manj verjetno se nam zdi, da predstavljajo toplejsa
interstadialna obdobja kot se obi¢ajno misli.

Fosilni ostanki predstavljajo, kljub navidesno
velikemu Stevilu, dejansko samo manjsi del vseh v jami-
brlogu poginulih medvedov. O tem nas prepricajo
nadzorovane ah poznane tafonomske 1zgube stalnth in
mleémh zob v zdruzemh plasteh 2 do 5b (Turk in dr.
1992; Turk 1996}, Najvecje soizgube spodnjih mlecnih
zob: povpreéno 71 %, lzgube 5o enake prepustnosti pri
pobiranju, ugotovljeni s kontralnimi pregledi. Najmanjie
s0 izgube stalnih spodnjih zob v obdobju rasti:
povpreéno samo 3 %. Zelo velike so izgube stalnih
podocnikov popolnoma odrashh osebkov: povpredno 65
%. Vendar ne v vseh plasteh. V plasti 6 znaSa povprecéna
izguba samo 22 %, Nekatera najdiséa, kot n. pr. Potocka
zijalka, slovijo po ogromnem stevilu najdb podoénikov
(S. Brodar in M. Brodar 1983). Pn kosteh lahko
ugotovimo nadzorovane tafonomske izgube v plasieh 2
do 5b samo za zgornjo in spodnjo celjustnico (Turk in
dr. 1992). Od najmanj 733 zgomjih ¢eljustnic sta bili
samo 2 celi. Od najmanj 814 spodnjih celjustnic je bilo
samo 11 celih.

Splosno sprejeto mnenje je, da je jamski medved
poginjal med zimovanjem v jamskih brlogih. V fosilnih
kosteh so se ohranili dokazi za podoben metabolizem
pri jamskem medvedu, kot ga poznamo pri danasnjih
hibernatorjih (Nelson in dr., v pripravi). Pelod
zuzkocvetk - nekatere med njimi so priljubljena hrana
danadnjih medvedov - v plasteh z jamskim medvedom
dokazuje, da so bili ti prisotmi v jamah wdi poleti,
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calculated per 1 m' of sediment, 1s at a peak in layers 3
and 4, and 7 downwards. Layers 3 and 4: 4 adults, 6
juveniles in the period of teeth change and 37 cubs with
lacteal dentition. Layer 7: 11 adults, 12 juveniles in the
period of weeth change and 65 cubs with lacteal denti-
tion. The density of finds in layers and their parts is
very variable. The variability causes great difficulty in
explaining the results of research of fossil remains of
cave bear at the site.

There are fossil remains in all layers, their parts
and sedimentary variations. It is characteristic of them
that they oscillate cyclically by layers and even within
layers (Figs. 8./ - 8.3). This is confirmed by the analy-
sis of the two most reliable data: the weight of all bone
fragments by spit and quadrat and the descriptive statis-
tics of all permanent teeth in the eruption phase, calcu-
lated per 0.12 m* of sediment per layer. The weights of
bone fragments, despite the fact that we were unable to
collect all the finer bone fragments - which are the most
numerous - are methodologically very stable. Perma-
nent teeth in the growth period, of all the teeth, have the
least identifiable taphonomie loss. The cyclical oscilla-
tion of density of finds is also familiar from other sites,
although they are poorly rescarched (M. Brodar 1959,
S. Brodar & M. Brodar 1983: Sala 1990), The oscilla-
tions are probably not coincidental and may be a result
of changes in the habitats. The peaks of use of lowland
cave dens, connected with high mortality, may be influ-
enced with the emergence of periglacial conditions. 1t
seems to us less likely that they represent warmer
interstadial periods, as is normally thought,

Fossil remains, despite the obviously large
number, actually represent only a small proportion of
the bears that died in the cave den. The identifiable or
known taphonomic loss of all permanent and milk tecth
in combined layers 2 - 5bh(Turk ef af. 1992; Turk 1996)
is persuasive evidence of this. Lower milk teeth are lost
the most: an average of 71 %. Similar losses were es-
tablished by on site control examinations. Permanent
lower teeth in the period of growth are least lost: an
average of only 3 %. There are very great losses of per-
manent canines of fully grown adult individuals: an av-
erage of 65 %. However, not in all layers. In layer 6, the
average loss amounts to only 22 %. Some sites, such as
Potocka zijalka, are notable for the large number of ca-
nines found (S, Brodar & M. Brodar 1983). On bones
we can establish controlled taphonomic loss in layers 2
- 5b only for upper and lower jaws (Turk er al. 1992).
Of at least 733 upper jaws formerly present, only 2 were
whaole. Of at least 814 lower jaws, only 11 were whole,

The generally accepted opinion is that cave bears
perished during “hibernation™ in the cave den. Evidence
of a similar metabolism in cave bear as is familiar in
today’s hibernators has been preserved in the fossil bones
(Nelson et al., prepared for print). Entomophilic plants
- some of which are favoured food of today’s bears - in



Smrtnost  se tako lahko raztegne na celo leto. Za
ugotavljanje vzrokov smrtnosti je pomemben toden
starostni sestav fosilne populacije. Ta je mocno odvisen
od natan¢nosti terenske metode oziroma od tega, ali
usedline pregledamo na sitih ali ne. O tem smo se sami
prepricali. S sejanjem in spiranjem smo ugotovili zelo
visok odstotek mladih osebkov s stalnim zobovjem. Ta
se po plasteh giblje med 40 in 86 %. Take vrednosti so v
najdiscih z jamskim medvedom redkost (Rabeder 1992;
Virds 1984). Vendar so popolnoma normalne za naravno

layers with cave bear remains, show they were also
present in the cave during the summer. Mortality could
thus be extended to the whole year. In order to establish
the cause of death, a precise age composition of the fos-
sil population is required. This greatly depends on the
field recovery technique, or on whether the sediment is
examined on a sieve or not. We became convineced of
this. By sieving and washing we found a very high per-
centage of juveniles with permanent teeth, This ranged
by layer between 40 % and 86 %. Such values are rare
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51 &.2: Divie babe 1. Standardne statistike mleénih in stalnih zob jamskega medveda iz mnozice kvadratov in reznjev, ki je bila
opredeljena po nagubanih plasteh 2 do 5 s pomodjo klasterske analize tipa k-means. Stalni zobje so razdeljeni na zobe v obodbju
izradcanga (uvenilng) in na popolnomaizoblikovane zobe (adultni). Legenda: - pokonéna értica je srednja vrednost (M), - vodoravina
Erta je standardna deviacija (1 SD), - okviréek je interval zaupanja (CL 99 % za plasti 1 - 5 in 95 % 2a plasti 6 - 8), - n je Stevilo

enot (0,12 m*) usedlin 2 nagdbami zoh,

Fig. 8.2: Divie babe 1. Standard statisties of milk and permanent teeth of cave bear from groups of quadrats and spits, determined
for folded layers 2 to 5 with the aid of k-means cluster analysis. Permanent teeth are divided into teeth in the rruption phase
(juvenile) and fully formed teeth (adult), Legend: - vertical bar is mean (M), - horizontal bar is standard deviation (1 SD), - box
is confidence level (CL 99% in layers 1 - 5 and 95% in layers 6 - 8), - n are units of sediment (0.12 m') containing teeth.
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smrinost. Mleénih zob je v vseh plasteh dalec najvec,
kljub najvecjim tafonomskim izgubam (s/. &.2). Stalni
zobje v obdobju izraicanja prevladujejo nad popolnoma
izoblikovanimi stalnimi zobmi do vkljucno plasti 5. V
plasteh 6 in 7 sta obe skupini stalnih zob precej izenaceni.
Tedaj je moralo priti do bistvene spremembe v
starostnem sestavu  fosilne populacije. Slika zob v
zgornjem delu plasti 8 je lahko posledica stanja usedlin.
Zaradi breée smo verjetno spregledali veliko mlecnih
zob. Zato so stalni zobje v obdobju izras¢anja in mleéni
zobje edino v tej plasti precej izenaceni. Druga mogoca
razlaga bi bila, da oboji pripadajo predvsem oscbkom,
ki so poginili v obdobju menjave zobovia, t. J. do starosti
enega leta.

Pomembna je statistiéno znacilna korelacija med
posamicno najdenimi mleénimi zobmi in stalnimi zobmi
v obdobju rasti. Ugotovili smo jo v vseh analiziranih
plasteh do vkljuéno plasti 5 (r = 0,359 - 0,507; n = 54 -
209). Korelacija pomeni, da veliko teh zob pripada istim
osebkom, ki so menjavali zobovje. Korelacije ni med
popolnoma izoblikovanimi stalnimi zobmi in stalnimi
zobmi v obdobju rasti ter mleéninmi zobmi, Edino izjemo
predstavija zaenkrat plast 4. Statistiéno znacilm

at sites with cave bear (Rabeder 1992; Virds 1984).
However, they are entirely normal for natural death. Milk
teeth were by far the most numerous, despite the great-
est taphonomic loss (Fig. 8.2). Permanent teeth in the
erruption phase predominate over completely formed
permanent teeth inclusive of layer 5. In layers 6 and 7,
the two groups of permanent teeth are more or less bal-
anced. There must have then bheen an essential change
in the age profile of the fossil population, The pattern of
teeth in the upper part of layer 8 may be a result of the
state of the sedimentation. Because of the breceia, we
probably overlooked many of the mulk teeth. So the per-
manent teeth in the erruption phase and milk teeth in
this layer only are equal. The other possibility is that
both belong to individuals which perished in the phase
of change of teeth, i.e., up to one year,

The statistically significant positive correlation
between individual finds of milk teeth and permanent
teeth in the growth phase is important. We established it
for all layers analysed, including layer 5 (r = 0L359 to
0.567; n = 54 to 209). The correlation means that many
of these teeth belong to the same individuals, who had
changed teeth. There is no correlation between com-
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81 8.3- Divje babe 1. Ciklus stalnih zob jamskega medveda v primerjavi s ciklusom celih kosti jamskega medveda brez sezamoidnih
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Fig. 8.3: Divje babe 1. Cycle of permanent teeth of cave bear in comparison with cycle of whole bones of cave bear without

sezamoidic bones.
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korelaciji v tej plasti (r = 0,338 in 0,306; n = 54) lahko
razlozimo z modelom brloga samic z mladici in
pogostejsim skupnim poginom zaradi zaostrenih
zivljenskih pogojev v blizajo¢ih se periglacialnih
razmerah, Domnevamo, da se je tedaj v jamskih brlogih
povecal tudi delez samotarskih samcev. Pogosti so bili
pobaji 2- do 3-letnih mladiéev, katerih Stevilo naenkrat
moéno naraste. Vse to je bilo ugotovljeno na podlagi
analize cementnih letnic in debeline dentina stalnih zob
v plasteh 2 do 5 (Debeljak 1996, s1. 13 in 14). V grobem
se te spremembe odslikavajo tudi v razmerju stalnih zob
v obdabju rasti in popolnoma izoblikovanih stalnih zob
(sl. 8.9).

Da so v jami dejansko prezimovale predvsem
samice z mladici, potrjuje najbolj pogosto razmerje 1 :
2 med najmanjsim Stevilom odraslih in mladih osebkov
po plasteh na podlagi stalnih zob. Razmerje | : 2 ustreza
samicam z dvema mladicema. Med stalnimi zobmi je
dobra polovica zob od osebkov, ki s0 poginili v starosti
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51 8.4: [hvje babe 1. Ciklus stalnih zob v obdobju izradCanja
(juvenilni) in ciklus popolnoma izoblikovanih stalnih zob
(adulini) jamskega medveda. Skala je logaritemska, Absolutno
Stevilo enih in drugih zob po plasteh je posebej oznaéeno.
Razli¢no velike puicice pomenijo razliéno velike spremembe
med plastmi, od spodaj navzgor, med Stevilom mladih in
odraslih primerkov zob. Razlagamo jih z neravnovesji med
razlitnimi uporabniki brloga, ki se med seboj izkljuCujejo
(samotarski samci ali samice z mladici). Zvezdica pomeni, da
s0 vrednosti utezene.
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pletely formed permanent teeth and permanent teeth in
the growth phase, and milk teeth. The only exception
for the moment is layer 4. The statistically significant
correlation in this layer (r = 0.338 and 0.306; n = 54)
can be explained by a model of a den of a female with
cubs and frequent mass mortality because of a deterio-
ration of living conditions with the approach of
periglacial conditions. We assume that the proportion
of single males in cave dens also increased at that time.
Two to three year old juveniles frequently perished, the
number of which suddenly increased greatly, This was
all ascertained on the basis of an analysis of the
cememtum annuli and the dentine thickness of perma-
nent teeth in layers 2, 4 and 5 (Debeljak 1996, Figs. 13
and 14). These changes are also illustrated in rough in
the ratio of permanent teeth in the growth phase to com-
pletely formed permanent teeth (Fig. 8.4).

That primarily females with cubs actually hiber-
nated in the cave is confirmed by the most common ra-
tio of 1 : 2 between the minimum number of adults and
juveniles by layer on the basis of permanent teeth. The
ratio 1 : 2 matches a female with two cubs, Among the
permanent teeth, a good half are from individuals that
perished at age 6 - 8 months. The same pattern is given
by milk teeth without regarding unknown taphonomic
loss of teeth belonging to individuals younger than 6
months (Debeljak 1996, Figs. 9 and 12). We assumed
that mortality of juveniles was greatest in all layers in
the summer months after the first winter, when the ju-
veniles also began to feed themselves, and at the time of
pairing, At that time, male juveniles were most threat-
ened by aggressive adult males. This is captured by
analyses of pollen, which showed that vegetarian cave
bears also sheltered in the cave during the summer
months (Sercelj & Culiberg 1991). We even have a posi-
tive correlation between entomophilic plants, which
probably represent the remains of bear food, and the
fossil remains of cave bear by layers. Major irregulari-
ties in the age structure among layers appear only in
ages more than 15 years (Debeljak 1996, Figs. 13 and
14). The disturbance may be natural, if it is connected
with a deterioration in living conditions and intra-spe-
cies competition - between dominant males and the rest
of the population - or artificial, if’ it was caused by
palacolithic man’s hunting. However, there is almost no
other evidence of hunting. A good understanding of the

Fig. 8.4: Divje babe I. Cycle of permanent teeth in the irruption
phase (juvenile) and cycle of fully formed permanent teeth
(adult) of cave bear. The scale s loganthmic. Absolute numbers
of each teeth type by layers is marked individually. The various
large arrows mean the different major changes between layers
from below upwards, between the number of juvenile and adult
examples of teeth. We explain them as an imbalance between
various users of the cave lair which are mutually exclusive
(single males or females with cubs). The stars mean that values
are weighted.
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6 do 8 mesecev. Enako sliko kazejo mlecni zobje, ¢e ne
upoitevamo neznanih tafonomskih izgub zob, ki so
pripadali osebkom mlaj§im od 6 mesecev (Debeljak
1996, sl. 9 in 12). Predvidevamo, da je bila smrinost
mladidev v vsch plasteh najvedja v poletnih mesecih po
prvi zimi, ko so se mladi¢i zaceli tudi sami hraniti in ko
je nastopil cas parjenja. Tedaj mladice najbolj ogrozajo
napadalni odrasli samei. To se ujema z analizami peloda,
ki so pokazale, da so se rastlinojedi jamski medvedi
zadrzevali v jami tudi v poletnih mesecih (Sercelj in
Culiberg 1991). Imamo celo korelacijo med pelodom
zuzkocvetk, ki verjetno predstavlja ostanke hrane. in
fosilnimi ostanki jamskega medveda po plasteh. Vecje
nepravilnosti v starostni sestavi med plastmi nastopajo
sumo v starosti ved kot 15 let (Debeljak 1996, s1. 13 in
14). Motnja je lahko naravna, ¢ée je povezana z
zaostrovanjem Zivljenjskih pogojev in tekmovanjem
znotraj vrste - med dominantnimi samei in ostalo
populacijo - ali umetna, ¢e jo je povezrocil ¢lovek z
lovom. Vendar za lov skoraj ni drugih dokazov. V veliko
pomodé pri razresevanju nakazanih vpraan) bo dobro
poznavanje spolne sestave fosilne populacije, ki se je,
kot kaze, tudi spreminjala  (Turk in dr. 1992).
Spremembe v starostni in spolni sestavi fosilnih
populacij jamskega medveda v ¢asu so znane tudi 1z
nekaterih drugih najdisc (Leonardi in Broglio 1965),

Zastopanost skeletnih delov jamskega medveda,
razdeljena na 5 mest, se spreminja od plasti do plasti,
vendar je spremembe tezko razloziti (Turk in Dirjec
1989). Povpreéna zastopanost vseh skeletnih delov
oscbkov vseh starosti je najboljSa v zdruzenih plasteh 3
in 4 (3. mesto) in najslabda v plasti 5b (4. mesto). Zelo
slaba je tudi v plasti 2 (med 3. in 4. mestom). Plasti 6 do
8 e niso analizirane. Podatki se dobro ujemajo z
nadzorovanimi tatonomskimi izgubami zob v plasteh 2
do 5b. Po posameznih plasteh so najbolje zastopani
skeletni deli lobanjske kosti in spodnji celjustnici (1.
mesto). Najslabie zastopana je kriznica (5. mesto). Za
odrasle primerke je znacilna boljsa zastopanost kratkih
kot dolgih kosti. Pri mladih primerkih so oboje kosti
bolj izenacene (s/. 8.5). Zelo dobro zastopana dolga kost
je fibula (2. mesto). Femur, iz katerega je izdelana
domnevna piscalka, je po zastopanosti na etriemn mestu,
skupaj z vecino kosti okoncin in trupa mladih primerkov.
To pomeni, da se relativno veliko teh kosti ni ohranilo,
Zastopanost posameznih skupin skeletnih delov iz
#druzenih plasti 2 do 5b je presenetljivo podobna tisti iz
horizonta A velikega bivalnega prostora v planem
moustérienskem najdiséu Erd na MadZzarskem (Gabori-
Csdnk in Kretzoi 1968, 233). Primerjave z drugimi
najdisci niso mogode, ker ni podatkov.

Stopnjo fragmentarnosti fosilnega gradiva lahko
zasledujemo tako na zobeh kot na kosteh. Zobnmi odlomki
nedvomno predstavljajo izkljuéno naravno, kosti pa
predvsem umetno razpadanje. Kostnih odlomkov vsch
velikosti je v vsaki plasti ved kot 90 %. Od tega je blizu
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sex structure of the fossil population, which appears also
to have changed (Turk er al. 1992), will be of great as-
sistance in resolving the questions raised. Changes in
the age and sex structure of fossil populations of cave
bear at the time are also familiar from some other sites
(Leonardi & Broglio 1965).

The relative appearance of skeletal elements of
cave bear, measured at 5 places, changes from layer to
layer, but it is difficult to explain these pattern (Turk &
Dirjec 1989). The average [requency of appearance of
all skeletal elements of individuals of all ages is highest
in joint layers 3 - 4 (place 3) and lowest in 5b (place 4).
It is also very low in layer 2 (between places 3 and 4).
Layers 6 - 8 have not yet been analysed. Data match
well identified taphonomically lost teeth in layers 2 -
5b. Best represented by individual layers are skeletal
elements of craniums and lower jaws (place 1), Worst
represented is the backbone (place 5). Adult examples
are typically better represented by compact bones (car-
pals, tarsals, metacarpals, metatarsals and phalanges)
than limb bones. In juvenile examples both types of bone
are equally represented (Fig. 8.5). The fibula is a very
well represented limb bone (place 2). The femur, from
which the presumed flute was made, is in fourth place
by frequency of appearance, together with mostly bones
of extremities and axial bones of juveniles. This means
that a relatively large number of these bones have not
been preserved. The appearance of individual groups of
skeletal elements from combined layers 2 - 5b is sur-
prisingly similar to those from level A of the large liv-
ing arca in the Mousterian open air site of Erd in Hun-
gary (Gabori-Csink & Kretzoi 1968, p. 233). Compari-
son with other sites 15 not possible because of a lack of
data.

The degree of fragmentation of fossil material
may be traced in both teeth and bones. Teeth fragments
undoubtedly represent exclusively natural and bones
mainly artificial disintegration. Bone fragments of all
sizes make up 90 % in all layers, 40 % of which are
fragments smaller than 5 cm. Since we based cvalua-
tion on the weight of bones, the quantity of small frag-
ments was huge. A large majority of fragments is smaller
than 1 em. Almost all have rounded edges. The average
weight of fragments collected by layer from 2 - 8 ranges
from | g (layer 5b) to 18 g (layer 6). The actual average
weight (size) is still smaller, since in the upper part of
unconsolidated layer 8 we managed to collect only half
the bone fragments sized between 3 - 10 mm. This was
established by a control examination. In Epigravettian
layers at the Badanj (Herzegovina) site, where all sedi-
ment was washed on a sieve with a hole diameter of 3
mm, the average weight of bone fragments ranged from
0.23 - 1.10 g (Miracle 1995, Table 6.9). The large frag-
mentation is partially ascribable to the powerful weath-
ering of all bones in the late glacial,

Layers 6 and 7 in Divje babe I differ from other



40 % samo odlomkov, manjiih od 5 em. Ker smo pri
ocent izhajali 1z teze kosti, so kolicine majhnih odlomkov
ogromne. Velika vedina odlomkov je manjsih od 1 em.
Skoraj vsi imajo zaobljene robove, Povpreéna teza
pobranih odlomkov po plasteh 2 do 8 se giblje od | g
{plast 5b) do 18 g (plast 6). Dejanska povpreéna teza
{velikost) je S¢ manjsa, saj nam je npr. v zgornjem delu
nesprijete plast 8 uspelo pobrati samo polovico kostnh
odlomkov, velikih 3 do 10 mm. To smo ugotovili s
kontrolnimi pregledi. V cigravetienskih plasteh v
najdiséu Badanj (Hercegovina), kjer so vse usedline
sprali na situ s premerom luknjic 3 mm, se povpreéna
teza kosinih odlomkov giblje v razponu 0,23 do 1,10 g
(Miracle 1995, Table 6.9). Velika fragmentarnost se
delno pripisuje moénemu preperevanju vseh kosti v
poznem glacialu.

Plasti 6 in 7 po veliki povprecni tezi kostnih
odlomkov mo¢no odstopata od ostalih plasti. V zgornjem
delu nesprijete plasti 8 znasa teza kostnih odlomkov,
velikih 3 do 10 mm, povpreéno 22 % teze vseh kostnih
odlomkov, ki jih vsebuje 1,3 m* usedlin, ali - od skupno
27.6 kg kostnih odlomkov je 6,2 kg velikih 3 do 10 mm.
V najdiiéu Badanj je bilo v 1 m* usedlin od 8,7 do 21,5
ke kosti (celih in odlomkov) (Miracle 1995, Table 6.9).
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layers in the large average weight of bone fragments. In
the upper part of unconsolidated layer 8, bone fragments
sized 3 - 10 mm amount to 22 % of the weight of all
bone fragments contained in 1.3 m* of sediment, or - of
atotal 27.6 kg of bone fragments, 6.2 kg are sized 3 - 10
mm. At the Badanj site, 1 m’ contains 8.7 to 21.5 kg of
whole bones and bone fragments (Miracle 1995, Table
0.9). There is no reliable data on the proportion of small
fragments. The proportion of bone fragments smaller
than 1 em, of all bone fragments, probably changes from
layer to layer, and within the framework of layers. The
reason for this is to be found mainly in the varying de-
grees of weathering of the fossil remains. The ratio be-
tween tiny bone fragments and larger pieces is not al-
ways in lincar proportion. The more rubbly layers 2 and
6 probably differ in this ratio. This may be because of
increased mechanical weathering and periglacial con-
ditions.

Larger fragments, which could be ascribed to
human kitchen waste by the typical shape and by frac-
tures in the direct vicinity of joints, are very rare (Turk
& Dirjee 1991), Unusually, there is an accumulation of
normal fragments and whole bones larger than 20 ¢m,
by layers and in individual places in layers. We recorded

SI. 8.3: Divje babe 1. Zastopanost skeletnih delov novorojenih, mladih in odraslih jamskih medvedov v 130 m* usedlin zdruZzenih
plasti 2 do 5. Skelewni deli so po zastopanosti razdeljeni na pet mest, ki ustrezajo razredom po Spennemannu ( 1985). Zastopanost

skeletnih delov se slabsa od prvega proti petemu mestu.

Fig. 8.3: Divje babe 1. Frequency of appearance of skeletal parts of cubs, juveniles and adult cave bear in 150 m3 sediment of
combined layers 2 to 5, Skeletal parts are divided according to the frequency of appearance into 5 places which correspond to
classes by Spennemann (1985). The frequency of appearance of skeletal parts reduces from 1st to 5th place.
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Za delez maghnih odlomkov m podatka, Delez kostnih
odlomkov, manjiith od 1 em, od vseh odlomkov se
verjetno spreminja od plasti do plasti in v okviru plasti,
Vzrok temu je iskat predvsem v razhiéno moénem
preperevanju fosilnih ostankov.  Odnos med majhnimi
kostnimi drobei in vecjimi odlomki ni vedno lincarno
premosorazmeren. Od tega odnosa verjetno odstopata
bolj grudénati plasti 2 in 6. Razlaga bi lahko bila
povecano mehansko preperevanje v periglacialnih
razmerih.

Veeji odlomki, ki bi jih po znacilni obliki in po
prelomih v neposredni blizini sklepov lahko pripisala
cloveskim kuhinjskim odpadkom, so izjemno redki
(Turk in Dirjec 1991). Nenavadno je kopic¢enje obicajnih
odlomkov in celih kosti vecjih od 20 cm po plasteh in
na posameznih mestih v plasteh. Zabelezili smo ga v
plasti 4 in njeni blizini ter v plast 6. Znacilno je tudi za
ognjisée v plasti 5b in za kurid¢a v drugih plasteh.
Razporeditev vecjih kostnih odlomkov v tlorisu se
presentljivo dobro ujema z razporeditvijo artefaktov v
horizontih A in A/B. Podobno kopi¢enje vedjih kostnih
odlomkov smo v vhodnem predelu jame zabelezili v
plasteh 13 in 14, ki vsebujeta najved paleolitskih najdb
(Turk in Dirjec 1991),

Kosti odraslih primerkov so obculno manj
fragmentirane kot kosti mladih primerkov. Pri odraslih
primerkih imamo dobrih 50 % odlomkov, pri mladih
ved kot 90 %. Razliko pojasnjujemo s selektivnim
delovanjem zveri. Podatek je pomemben za razlago t. .
koscene piscali. Prispevek zveri k frapmentarnosti kosti
se najbolj jasno kaze v zapestno-nartnih, stopalnih in
prstnih kosteh (50, 8.6). Prve in zadnje so tako majhne,
da jih lahko vegje zven (hijene, volkovi) pozro cele.
Ker s0 te kosti lahko razpoznavne, imajo zelo malo ali
mié nedolochivih odlomkov. 1z shike teh distalnih kosti
okonéin, ki se bistveno ne spreminja od enega sklopa
plasti do drugega in najmansega Stevila osebkov, je
razvidno. da so kosti mladih primerkov. ki 50 manjie in
krhkejse, veliko bol) zdestkane kot iste kosti odraslih
primerkov. Veliko vee je odlomkov. Kosti niso
enakomerno zastopane, tako kot so v skeletu, Najmanj
Jje zapestno-nartnih kost, ki so bile zanesljivo pozrie
skupaj 7 distalnimi deli juvenilnih tibij, radiusov in uln.
Ce bi propadle v usedlinah, bi ¢ bolj propadli tretji prstni
clenki, ki so enako ali Se bolj krhki od vecéine zapestno-
nartnih kosti. Vendar se to ni zgodilo. Kosti odraslih
primerkov se v zastopanosti priblizujejo naravni
zastopanosti v skeletu. To pomeni, da jih zveri ali kaksne
druge sile niso bistveno prizadele. Zato je tudi
sorazmerno malo odlomkov, Na vseh anahziranth kosteh
dobimo redke odtise zob, ki neposredno dokazujejo
udejstvovanje zveri.

Ostane Se vprasanje, za katero zver gre. Mislimo,
da najverjetneje za volka. Ostankov volka je v najdiscu
najvec za jamskim medvedom. Volk je bil zmozen
pozreti ali naceti predvsem kosti mladih primerkov, ki
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it in layer 4 and us vicinity and in layer 6. It is also
characteristic ot the fireplace in layer 5b and the hearths
in other lavers, The distribution of larger bone fragments
on the groundplan matches surprisingly well the distri-
bution of artefacts in levels A and A/B. We noted simi-
lar accumulations of larger bone fragments in the en-
trance part of the cave in layers 13 and 14, which con-
tain the most palacolithic tools (Turk & Dirjec 1991),

Bones of adult individuals are appreciably less
tragmented than the bones of juveniles. With adults, a
good 50 % are fragments, and with juveniles, more than
90 %. We explain the difference by the selective opera-
tion of carnivores. The data is important for explaining
the so-called bone flute. The contribution of carnivores
to the fragmentation of bones is most clearly shown by
the carpal-tarsal, metapodial and finger bones (Fig. 8.6).
The first and last are so small that the majority of bone
cating carnivores (hyenas, wolves) can eat them whole,
Since these bones can be casily identified, they have
very little or no indeterminable fragments. From the
pattern of these distal bone extremities, which does not
essentially change from one group of layers to another,
and considering a minimum number of individuals, it is
clear that the bones of juveniles, which are smaller and
more brittle, are a great deal more fragmented than the
same bones of adults. There are many more fragments.
The bones are not equally represented as they are in the
skeleton. There are fewest carpal-tarsal, which would
certainly have been devoured together with the distal
parts of juvenile tibiae, radia and ulnae. If these had
disintegrated in the sediment, the third phalanges, which
are as Tragile, or even more so, than the majority of car-
pal-tarsal bones, would have disintegrated even more.
However, this had not happened. The bones of adult in-
dividuals approach in frequency ol appearance the natu-
ral frequency of oceurrence in the skeleton. This means
that carnivores, or other forces (e. g. post-depositional
processes) did not essentially aftect them. There arc also
thus relatively few fragments. We get occasional
toothmarks on all analysed bones, which directly dem-
onstrate the activity of predators,

The question remains of what carmivore is con-
cemed. We believe it was probably wolf. Atter cave bear,
there are most woll remains at the site. A wolf was ca-
pable of cating or starting mainly the bones of juve-
niles, which are softer. Hyena must certainly be elimi-
nated. Firstly, hyvena remains were not found at the site.
Fossil remains of hyena are also very rare in Slovenia
(Rakovee 1973). Secondly, a hyena would certainly also
start on the carpus-tarsus and other compaet distal bones
of extremities of adull cave bear, which are a harder
task for a wolf, and it leaves behind it a characteristic
pattern of the state of these bones (Marean 1991). At
least until layer 7 inclusive, there is none of this, It is
similar with limb bones.

The polishing and rounding of bone fragments,
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SL8.6: Divie babe L. Zastopanost in fragmentarnost majhnih distalnih kosti okonéin miladih in odraslih primerkov jamskega
medveda. Najmanjse Stevilo osebkov iz zdruzenih plast je ocenjeno na podlagi izoliranih stalnih zob. Analizirani ostanki so iz

usedlin spranih in pregledanih na sitih. Istemu vzorcu usedlin pripadajo ostanki prikazani na s/ 9./

Fig. 8.6: Divje babe 1. Frequency of appearance and fragmentation of small distal bones of extremities of juvenile and adult
individuals of cave bear. The mimmum number of individuals from the combined layers is assessed on the basis of isolated
permanent teeth, The analysed remains are from sediments collected and examined on sieves. The remains shown on Fig. 9.1

belong to the same sample.
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so mehkejse. Hijena zanesljivo ne pride v postev. Prvig,
v najdis¢u ni bila najdena. Njeni fosilni ostanki so tudi
sicer zelo redki v Sloveniji (Rakovec 1973). Drugic bi
se hijena zanesljivo lotila tudi zapestno-nartnih in drugih
distalnih kosti okonéin odraslih primerkov jamskega
medveda, ki so za volka trSi oreh, in pustila za sabo
#nacilno sliko stanja teh kosti (Marean 1991), Tega pa
vsaj do vkljuéno plasti 7 ni. Podobno je z dolgimi
cevastimi kostmi.

Oglajenost kostnih odlomkov, ki so ji véasih
pripisovali umeten izvor, je ofitno povezana 7 maso
fosilnih ostankov. To dokazuje med drugim tudi
statisticno znacilne visoke pozitivne korelacije med
Stevilom oglajenih, odlomkov vedjih od 5 cm, in teZo
vseh kostnih odlomkov po plasteh 2 do 5 (r = 0,449 do
0,785; n = 54 - 209). Glavni povzrocitelj oglajenosti je
bil brez dvoma jamski medved, ki je dobro premesal
vse, kar je lezalo na jamskih tleh in tik pod njimi.

Ostali pojavi na kosteh, kamor Stejemo, pato-
logijo, izluzevanje, sledove grizenja in vreze, nargjene
s sileksom, so zastopani z desetinkami odstotkov. V
najdis¢u Badanj je v izredno bogatih paleolitskih plastch
npr. 1,1 % dolocljivih kosti obgrizenih (Miracle 1995,
Table 6.5). V Divjih babah I manj kot (1,5 %. Med vec
kot 200.000 kostmi in kostnimi odlomki smo odkrili
samo 8 primerkov z vrezi, nargjenimi s sileksom (sf.
10.9). Vsi primerki pripadajo moustérienskima
horizontoma A in A/B. Samo en primerek je iz plasti 4,

8.3. OSTALA FAVNA

Ker se je v vhodnem predelu jame nadlo poleg
fosilnih ostankov jamskega medveda sorazmerno malo
ostankov druge favne, smo obdelali samo bogatejse
ostanke iz osrednjega dela jame (Turk in Dirjec v
pripravi). Pri tem smo upodtevali le 216 ostankov, ki
smo jih lahko lo¢ili po plasteh 2 do 5. Pripadajo 17
taksonom od skupno 27 doslej ugotovljenih. Vsi ostanki
iz plasti 6 do 8 in ved kot polovica ostankov iz plasti 2
do 5 ni zajetih v tem prikazu,

Med ostanki je 45 % zveri (Ursidae, Canidae,
Mustelidac). Taksno stanje je znacilno za vecino jamskih
najdisc s srednjepaleolitskimi najdbami v Evropi (Gam-
ble 1983; 1986). Najbolj pogosta vrsta v najdiscu za
jamskim medvedom je alpski svizee (Marmaota
marmota), ki predstavlja skoraj tretjino vseh najdb, Med
zvermi je treba poudariti velik dele? predstavnikov
druzine psov, predvsem volka. Divje babe [ so najdisce
znajvedjim Stevilom fosilnih ostankov volka v Sloveniji.
Volk je lahko odigral doloceno viogo pri nastanku
koscene piscalke.

Vsi fosilni ostanki so mocno fragmentirani.
Zastopanost skeletnih delov je slaba in bistveno drugacna
kot pri jamskem medvedu. Stevilo opredeljenih kosov
favne, preracunano na 0,12 m' usedline vsake posamezne
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which is sometimes ascribed to an artificial origin, is
clearly connected with the mass of fossil remains. This
is shown by, among other things, the statistically sig-
nificant high positive correlation between the number
of polished and rounded fragments larger than 5 cm,
and the weight of all bone fragments by layers from 2 -
5(r=0.449 to (.785; n = 54 to 209). The main cause of
polishing and rounding was undoubtedly cave bear,
which thoroughly mixed everything which lay on the
living floor of the cave and immediately below it

Other phenomena of the bones, in which we in-
clude the pathology, grooving, traces of gnawing and
cut marks made by silex, are represented by tenths of a
percentage. At the Badany site, in exceptionally rich
palacolithic layers, there is, e.g., 1.1 % of bones with
distinguishable gnawing (Miracle 1995, Table 6.5). In
Divje babe I, there is less than 0.5 %, Among more than
200,000 bones and bone fragments, we discovered only
8 cases with cut marks made with silex (Fig. 10.9). All
examples belong to Mousterian level A or A/B. Only
one example is from layer 4.

8.3. REMAINING FAUNA

Since, apart from the fossil remains of cave bear,
we found relatively few remains of other fauna in the
entrance part of the cave (Turk & Dirjec, prepared for
print), we processed only the richer remains from the
central part of the cave In this we considered only 216
remains, which we could separate by layers 2 - 5. They
belong to 11 taxa of a total of 27 established to date. All
remains from layers 6 - 8, and more than half the re-
mains from layers 2 - 5, are not covered by this survey,

Of the remains, 45 % are carnivores (Ursidae,
Canidae, Mustelidae). Such a state is typical of the ma-
jority of cave sites with middle palacolithic tools in
Europe (Gamble 1983; 1986). The most frequent spe-
cies at the site after cave bear is the marmot (Marmota
marmota), which represents almost a third of all finds,
Among the carnivores, the high proportion of representa-
tives of the Canis family, mainly wolf, should be stressed.
Divje babe [is the site with the highest number of fossil
remains of wolf in Slovenia, Wolf may have played a
specific role in the creation of the bone flute.

All fossil remains are greatly fragmented. The
frequency of representation of skeletal elements is poor
and essentially different than for cave bear. The number
of identificd specimens of fauna, caleulated 10 0.12 m’



plasti da zanesljiv pregled gostote ostankov po taksonih
in sprememb po plasteh (s 8.7). Dobro se vidi razliko
med ostanki zveri (Carnivora) in rastlinojedov, ki
obsegajo sodoprste kopitarje (Artiodactyla) in rodova
Lepus ter Marmota. lzhajajoé iz splosne domneve, da
so bile zveri, podobno kot ljudje, lahko predvsem
uporabniki jame, rastlinojedi pa skoraj izkljuéno njihov
plen, smo natanéneje preucili pestrost ali diverziteto obeh
skupin zivalskih ostankov (Bobrowsky in Ball 1989:
Leonard in Jones 1989) (s/. 8.&). Pestrost je mera,
sestavljena 1z Stevila ostankov po taksonih ali gostote
in Atevila taksonov ali bogastva oz. revicine. Pestrost
ponuja dober koli¢inski in kakovostni pregled favne in
omogoca hitro primerjavo med najdiséi in po plasteh.
Diverziteto smo izrazili z indeksi, preratunano na 0,12
m' usedlin vsake plasti. Tako smo omilili, ¢e ne
popolnoma odstranili uc¢inek korelacije med velikostjo
vzorcev in obema merama diverzitete (Grayson 1984;
Meltzer in dr. 1992). Ta ima za posledico, da Stevilo
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of sediment for each layer individually, gives a reliable
survey of the density of remains by taxa and changes by
layer (Fig. 8.7). The difference between the remains of
carnivores (Camivora) and herbivores, which embrace
the Artiodactyla and the genera Lepus and Marmota is
evident. Deriving from the general premise that carni-
vores, including humans, were probably the primary
users of the cave, and herbivores almost exclusively their
prey, we studied more preciscly the variety or diversity
of the two groups of animal remains (Bobrowsky & Ball
1989; Leonard & Jones 1989) (Fig. 8.8). Diversity isa
measure composed of the number of remains by taxa, or
density, and the number of taxa, or richness or paucity.
Diversity provides a good quantitative and qualitative
survey of the fauna, and enables a speedy comparison
among sites and by layers. We expressed diversity with
an index, calculated on 0.12 m’' of sediment for each
layer. We thus mitigated, if not completely removed,
the effect of correlation between size of samples and

3470 4 (54) 5(210)
8.7 6,5 252
]
1.7 I:7 1.7

S 8.7: Divie babe 1. Gostota ostankov velikih sesaleev brez jamskega medveda v plasteh 2 do 5. Od malih sesalcev je dodan
alpski svizec, Vrednosti so povpredja Stevila ostankov preracunana na 0,12 m' usedlin vsake plasti, Plasti so bile opredeljene s

klastersko analizo tipa k-means.

Fig. 8.7: Divje babe 1. Density of remains of large mammals without cave bear in layers 2 to 5. Of small mammals, alpine marmaot
is shown. The number of identified specimens is calculated on 0.12 m3 of sediment from every layer. Layers were determined by

k-means cluster analysis.
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razlicnih taksonov v vzorcu obiajno narasca z njegovo
velikostjo, v nasem primeru prostornino usedlin. Prav
tako obicajno naraica z velikostjo vzorca tudi Stevilo
predstavnikov posameznega taksona,

Ostanki favne so najbolj pestri v plasti 4 in v
plasteh 3 do 4. To se ujema 2 vrhuncem fosilnih ostankov
Jamskega medveda in paleolitskih najdb. Najman) pestri
s0 ostanki v plasteh 2, 5 in 5b, kjer je tudi najmanj
fosilnih ostankov jamskega medveda in palcolitskih
najdb. K bogastvu vrst prispevajo v vseh plasteh, razen
v 2 in Sb, predvsem zveri. Bogastvo vrst je v zgornjem
delu plasti 2 skoraj enako kot v plasti 4, kar je razumljivo
zaradi njene dolge izpostavljenost vplivom razlicnih
okolij. Gostota vrst je pri zverch in rastlinojedih precej
izenacena. V vseh plasteh, razen v 2 in 5b, je gostota pri
zverch rahlo vedja, Za plasti 2 in 5b je znacilna
najmanjsa gostola zveri in najvedja gostota  rastlino-
jedov. Razlika je tako velika in ocitna, da zanesljivo
nekaj pomeni. V teh plasteh smo ugotovili tudi najved
ostankov alpinske favne (C. ibex, R. rupicapra, M.
tmarmota). Za plast 2 imamo dobre vzporednice v
aurignacienski plasti v najdiséu Fumane pri Veroni
(Bartolomei in dr. 1992a, b). NaSe najdbe alpinske favne
bi mogoce lahko razlozili kot ostanke lovskega plena
aurignacienskih loveev. Ni pa za to nobenih otipljivih
dokazov. Gostoto v plasteh 3 do 4 povecujejo predvsem
ostanki alpskega svizca.

Bogastvo zverskih vrst, ki se moéno spreminja
od plasti do plasti in doseZe najvedjo pestrost v plastch
3 in 4 na eni strani, ter revicino rastlinojedih vrst, ki se

Bogastvo

Richness
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the two measures of diversity (Grayson 1984: Meltzer
et al. 1992). This has the effeet that the number of dif-
ferent taxa in a sample normally increases with its size,
in this case the volume of sediment. Equally, the number
of representatives of individual taxa also normally in-
creases with size of sample.

The remains of fauna are most diverse in layer 4
and in layers 3 - 4, These arec embraced by the peak of
fossil remains of cave bear and palacolithic tools. Least
varied are remains in layers 2, 5 and 5b, where there are
also fewest fossil remains of cave bear and palacolithic
tools. Carnivores, above all, contribute to the species
richness in all layers, except 2 and Sh. Species richness
is almost the same in the upper part of layer 2 as in layer
4, which is understandable in view of its long exposure
to the influences of different environments. The density
of species is almost the same between carnivores and
herbivores. Inall layers except layer 2 and 5b, the den-
sity of carnivores is slightly greater. Layers 2 and 5b are
characterised by the lowest density of carnivores and
highest density of herbivores. The difference is so great
and obvious that it certainly means something. In these
layers, we also found the most remains of alpine fauna
(C. ibex, R rupicapra, M. marmota). There is a good
parallel for layer 2 in the Aurignacian layers at the site
at Fumane by Verona (Bartolomei ef al. 19924, b) Our
finds of alpine fauna could be explained as the remains
of prey hunted by Aurignacian hunters. But there is no
tangible evidence of this, The remains of marmot, above
all, increase in density in layers 3 - 4.

Ciostola
Density

Pestrost
Diversity

Rastlinojedi
Herbivores

Rasthnojedi Zven

Herbivores  Carmivores

04

0.4 0.4

St 8.4 Divie babe 1L Pestrost ostankov velikih sesalcey brez jamskega medveda razdeljenih na plenilee (zveri) in plen (rastlinojedi).
UpoStevane so vse vrste navedene v s/ 8.7 Vrednosti vseh mer so povprecja preracunana na 0,12 m* usedlin vsake plasti in

njihovih sklopov. Pestrost je sestevek bogastva in gostote.

Fig. 8.8: Divje babe 1. Diversity of remains of large mammals without cave bear, divided into carnivores and herbivores. All
species cited in Fig. 8.7 are considered. All values are an average calculated on 0.12 m3 of sediment for each layer and their

combinations. Diversity is a product of richness and density.
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komaj kaj spreminja od plasti do plasti in doseze najvedjo
pestrost v plasteh 2 in 5b na drugi strani, lahko razlagamo
s slabsanjem zivljenjskih pogojev v Casu odlaganja plasti
3 do 4 in naravnim poginjanjem. Druga mogoca razlaga
je, da so ljudje v paleolitskem horizontu A lovili
predvsem zveri v zelo omejenem obsegu,

Razmerje med zvermi in rastlinojedi ne ustreza
naravnemu ravnovesju, razen morda v plasich 2 in 5b.
Zveri je povsod prevec. 1z tega lahko sledi, da je bilo
najdisée predvsem zverski brlog in/ah vir hrane, ki so
jo predstavljali jamski medvedi. Ostankov sodoprstih
kopitarjev je v plasteh 3 in 4, ki vsebujeta najveé najdb
zvert in paleolitskih artefaktov, tako malo, da je
vpradanje, ali ti ostanki dejansko predstavljajo ostanke
plena zveri in/ali ljudi, Podobno sliko poznamo v Crnem
Kalu in v Grotta del Broion (S. Brodar 1958, 315: Sala
1990, 144). Ravno obratno je z alpskim svizeem. Njegovi
ostanki v stratigrafskem nizu niso v korelaciji s Stevilom
vseh opredeljenih ostankov favne. Zato velikost vzoreev
v nobnem primeru ne more vplivati na Stevilo
opredeljenih ostankov svizea po plasteh (Grayson 1984).
Pac pa je gostota svizca v mocéni pozitivii korelaciji z
gostoto zveri, vklju¢no in predvsem z jamskim
medvedom, kakor tudi s paleolitskimi najdbami. Ker se
obe najbolj Stevilni Zzivalski vrsti v jamskem habitatu
izkjucujeta - vemo, da so danes svizeem podobne Zivali
priljubljena medvedja hrana - je treba prisotnost svizea
v plasteh 3 do 4 razlagati predvsem kot lovski plen ljudi
in/ali zveri, vendar ne medvedov. Svizeu, ki ima sicer
rad skalne. vendar tudi sonéne habitate, ne ustreza niti
sencna lega jame n okolice.

Na ostankih favne nismo odkrili nobenih znakov
udejstvovanja ljudi ali zveri, Zato mislimo, da gre, razen
pri alpskegem svizeu, bolj ali manj za ostanke naravno
poginulih Zivali.

TAROROMIC AND TAPHONOMIC SURVEY OF MAMMAL MACROFAUNA

The richness of carnivore species, which greatly
changes from layer to layer and achieves its highest di-
versity in layers 3 and 4 on the one hand, and the pau-
city of herbivore species, which barely changes from
layer to layer and achieves its greatest diversity in lay-
ers 2 and 5b, on the other hand, may be explained by a
deterioration in living conditions at the time of deposi-
tion of layers 3 - 4, and natural mortality. Another pos-
sible reason is that the human inhabitants in the age of
palacolithic level A hunted. mainly carnivores, only to
a very limited extent,

The ratio between carnivores and herbivores does
not match the natural equilibrium, except perhaps in lay-
ers 2 and 5b. There are too many carnivores through-
out. [tmay follow from this that the site was primarily a
carnivore lair and/or source of food, represented by de-
ceased cave bear, There are so few remains of Artiodac-
tyla in layers 3 and 4 that 1t s questionable whether
these remains are in fact the remains of the prey of car-
nivores and/or palacolithic hunters. There is a similar
pattern at Crni Kal and at Grotta del Broion (S. Brodar
1958, p. 315; Sala 1990, p. 144), It is quite the reverse
with marmot. Their remains are not in correlation in the
stratigraphic series with the number of all identified re-
mains of fauna, So the size of sample cannot in any case
influence the number of identified remains of marmot
by layer (Grayson 1984). However, the density of mar-
mot is in strong positive correlation with the density of
predators, including and above all with cave bear, as
well as with palaeolithic tools. Since the two most nu-
merous animal speeies are mutually exclusive in a cave
habitat - we know that today similar animals to marmot
are a favorite food of bears - the presence of marmot in
layers 3 - 4 must be explained mainly as the prey of
palacolithic hunters and/or beasts other than bears.
Moreover, although the marmot likes cliffs, it prefers a
sunny habitat, so the shady position of ithe cave and sur-
roundings would not suit it.

We have not discovered in the remains of fauna,
any signs of the acuvity ol humans or predators. So we
think that, excepl for marmot, these are more or less the
remains of naturally perishing animals.
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9. TAFONOMIJA DOLGIH
CEVASTIH KOSTI
OKONCIN JAMSKEGA
MEDVEDA

9. TAPHONOMY OF LIMB
BONES OF CAVE BEAR

IvaN Turk & JANEZ DIRJEC

I=vledek

Med dolgimm cevastimi kostmi mladih in odraslih
primerkov jamskega medveda obstajajo velike razlike v stopnji
fragmentarnosti in obgrizenosti, Razlagamo jih z dejavnostjo
plenileev infali mrhovinarjev  omejenimi sposobnostmi
popolne konzumacije plena ali mrhovine s kostmi vred,
Prisotnost jamske hijene je popolnoma izkljuéena na podlagi
vsestranske negativne evidence. Nekatere fragmentirane kosii
adraslih primerkov so morda tudi posledica dejavnosti Cloveka
v smislu izkoridCanja kostnega mozga in moZganov,

Za razlago najdbe domnevne piscalke so
pomembm nekatent tafonomski podatki, ki nam lahko
povedo nekaj o morebitnem drugacénem nastanku luknjic
v stegnenicni kosti. 'V slovenski strokovni literaturi se
namesto pomanjievalnice uporablja izraz luknja za vedje
in luknjica za manjie primerke (M. Brodar 1985). Mi
teh razlik ne delamo, ker so razvidne iz navedenih mer.
O luknjicah v fosilnih kosteh jamskega medveda in
njthovem nastanku je nazadnje pri nas izErpno porodal
Mitja Brodar (1985). Od starejse literature je s tem v
2vezi treba omeniti Frana Kosa (1931). Niti prvi niti
drugi ni luknjic obravnaval v SirSem tafonomskem
sklopu najdisc, v katerih nastopajo kosti z luknjicami,
Oba avtorja sta se luknjic lotila selektivno. V najdiséu
Divje babe | imamo prvi¢ priliko obravnavati pojav
luknjic na kosteh na neselektiven nadin,

V priblizno 180 m' na sitih pregledanih usedlin
v osrednjem predelu jame je tafonomska podoba dolgih
cevastih kosti okonéin jamskega medveda, kakor sledi.
Vzoree fragmentarnosti odraslih in mladih primerkov,
ki jih lahko jasno lo¢imo na podlagi zarasCenosti epifiz,
Je mocno razlicen (Turk in Dirjec 1991). Fragmentarnost
mladih primerkov je vec kot trikrat vedja od fragmen-
tarnosti odraslih primerkov (sl 9.1).
primerkih imamo 5 dolocljivih odlomkov na celo kost.
Pri mladih primerkih 19. Velike so tudi razlike v
fragmentarnosti med posameznimi dolgimi kostmi,
Relativno najvec odlomkov ima n. pr. fibula, ki zavzema
med dolgimi cevastimi kostmi okondin jamskega
medveda posebno mesto. Med odlomki mladih

Pri odrashih

Abstract

Major differences exist in the degree of fragmentation
and having been gnawed, between limb bones of juvenile and
adult individuals of cave bear. We explain this by the activi-
ties of predators and/or scavengers with limited capacities
completely to consume their prey or carrion. The presence of
cave hyenas is entirely excluded on the basis of negative evi-
dence. Some limb bone fragments of adult specimens are also
perhaps the result of human activities in the sense of extract-
ing the marrow.

In order to explain the find of the suspected flute,
some taphonomic data are required, which can tell us
something about possible other origins of the holes in
the femur. In the Slovene professional literature, the ex-
pression “luknja™ is used for larger and “luknjica™ for
smaller examples (M. Brodar 1985). We do not apply
this distinction where it is evident from the cited meas-
urements. Holes in the fossil bones of cave bear, and
their origin, was last exhaustively reported by Mitja
Brodar (1985). Of the older hterature, Fran Kos (1931)
must be mentioned in this connection. Neither dealt with
holes in the wider taphonomic context of sites in which
bones with holes appear. Both authors touch on holes
selectively. At the Divje babe | site, we have the first
opportunity to deal with the phenomenon of holes in
bones in a non-selective manner.

In approximately 180 m' of sediment from the
central part of the cave examined on sieves, the
taphonomic picture of limb bones of cave bear is as fol-
lows. The pattern of fragmentation of adult and juve-
nile bones, which can be clearly distinguished on the
basis of epiphysal fusion, is very different (Turk & Dirjec
1991). The fragmentation of juvenile bones is more than
three times greater than that of adults (Fig. 9. 7). In adulis,
we have five identifiable fragments per whole bone. In
Juveniles, nineteen. There are also great variations in
fragmentation among individual limbs. There are rela-
tively the largest number of fragments of;, for example,
fibulac. which has a special place among limb bones of
cave bear. Among fragments of juveniles, shaft trag-
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primerkov prevladujejo diafize, med odlomki odraslih
primerkov pa epifize (Turk in Dirjec 1991, 7, sl 1).
Fragmentarnost in diafizni odlomki sta pri mladih
primerkih povezani, kot kaze podobnost diagramov (s/,
9.1). Pri odraslih primerkih take povezave ni. Na to, ali
Jje povezava ali je ni, lahko vplivajo nenadzorovane
(neznane) tafonomske izgube celih kosti, ki so lahko od
primera do primera razliéne, Povzrodile so jih lahko tako
zveri kot ljudje, ¢e so kosti selektivno odstranili z

Stev. fragmentoy na celo kost
No. of lragments per complete bone

Adultni (n = 463)
Adulies

Juvenilni (n

Tl

Humerus 727 G
Radius 7 G
Ulna %% it
Femur 0 i
Tibia % W
Fibula 22000405
0 |.u 20 300 0 20
kosov
pieces

Fragmenti adultni (n = 386)
Fragments of adult specimens

Epifize
Lpiphyses

Diafize
[Dhaphyses

Humerus Z7Z2277/7;
Radivs 72277777
Ulna 777
Femur 7777
-
Fibula 20

0% 20% 4000 6l 8% 1O

o o
Stev. fragmentov na celo kost
No. of fragments per complete bone

ments predominate, while among adults, proximal or
distal end fragments (Turk & Dirjec 1991, p. 7. Fig. 1).
There is a connection between fragmentation and shaft
fragments with juvenile bones, as the similarity of dia-
grams shows (Fig. ¥.7). In adult bones, there 18 no such
connection. Whether or not there is a connection may
be influenced by unidentified (unknown) taphonomic
loss of whole bones, which can differ from casc o case.
It may be caused by either predators or humans, if the

%% abgrizenih kosii
% of gnawed bones

3016) Juvenilni (n = 84)

Tuveniles

Uit
G
i
G

40 50 60 0 6 2 4 6 ¥ 10 12
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Fragmenti juvenilni (n = 286%)

Fragments of juvenile specimens

Diafize Epifize
Diaphyses Epiphyses

i
T i
i,

((EA 2% 40% 6% B0 100%

8L 9.1: Divje babe 1. Tafonomija dolgih proksimalnih kosti okonéin mladih (juvenilni) in odraslih (adultni) primerkov jamskega
medveda. Analizirani ostanki so iz usedlin spranih in pregledanih na sitih. Istemu vzoreu (plasti 2 do 5) pripadajo ostanki na s/,

8.6,

Fig. 9.1: Divje babe 1. Taphonomy of proximal limbs of juvenile and adult individuals of cave bear. Analysed remains are from
sediments collected and examined on sieves. The remains shown on Fig 8.6 (layers 2 - 5) belong to the same sample.
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najdisca. Drugi razlog za povezavo so lahko vecinski
dolocljivi veliki odlomki diafiz pri mladih primerkih,
za nepovezavo pa veéinski nedolo¢ljivi majhnih odlomki
diafiz pri odraslih primerkih.

Pomemben je odstotek obgrizenih kosti, ki nas
opozarja na dejavnost plenileev m(ali) mrhovinarjev med
hranjenejem na plenu ali mrhovini. 2 izrazom obgrizen
smo zajeli vse sledove zverskih zob, vkljuéno z
luknjicami (predrtimi), vdrtinicami in odtiski po M,
Brodarju (1985). Odstotek posameznih obgrizenih
dolgih kosti okonéin je pri mladih primerkih precej vedji
kot pri odraslih. Najvedji je pri femurju, L. J. kost, iz
katere je narcjena domnevna piséalka (sl 9.1). Vseh
obgrizenih dolgih kosti okoncin je pri mladih primerkih
4.5 %, 2,6 %o pa pri odraslih primerkih. Razen dolgih
cevastih kosti okoncin so obgrizene tudi vse druge kosti
v skeletu, najbolj vretenca in rebra (s 9.2). Najved

TAPHONOMY OF LIMI BONES OF CAVE BEAR

bones have been selectively removed from the site.
Another reason for the link may be the majority identi-
fication of large shafl fragments with juveniles, and for
the lack of connection the majority non-identification
of small shaft fragments of adults,

The percentage of gnawed bones is important,
drawing attention to the activity of predators and/or scav-
engers during feeding on prey or carrion. Pronounced
gnawing provides all the various traces of a carnivore’s
teeth, including punctured holes and indentations, ac-
cording to M. Brodar (1985). The percentage of indi-
vidual gnawed himb bones is considerably greater among
Juveniles than among adults. The highestis with femurs,
i. ¢., the bone from which the presumed flute was made
(Fig. 9.1). Among juveniles, 4.5 % of all limb bones are
gnawed, and 2.6 % among adults. In addition to limb
bones, all other bones in the skeleton are gnawed, most

S 9.2: Divje habe 1. Primen razlicnih skeletnih delov jamskega medveda s sledovi zverskih zob, Razlicno merilo. Foto: Marko

Zaplatil.

Fig. 9.2 Divje babe 1. Examples of different skeletal parts of cave bear with tooth marks. Various scales. Photo: Marko Zaplatil,
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predrtih luknjic in vdrtinic je na femurju, 3,6 %. Sledita
humerus z 2.5 % in ulna z 2,1 %. Ostale dolge kosti jih
imajo bistveno manj, 0,1 do 1,6 %. Podoben vzoree je
znacilen za zbirko kosti z luknjicami, ki jo je objavil M.
Brodar (1985). Najve¢ luknjic, vdrtinic in odtiskov je
tudi tam na femurju. Na avstrijskih nagdisc¢ih se luknjice
pojavljajo predvsem na kosteh  jamskih medvedov
(Ehrenberg 1976a, b; Mottl 1950a, b). Tudi v slovenski
zbirki previadujejo luknjice na kosteh mladih primerkov.
Pri tem je zanimiva ugotovitey M. Brodarja (1985), da
v drugih najdis¢ih na obmocju Alp in v Evropi luknjic v
kosteh ni oziroma so zelo redke.

Razlaga navedenih tafonomskih izsledkov je
lahko zelo preprosta. Fragmentarnost kosti mladih
primerkov je predvsem posledica zverskega zrija. Zato
so skoraj vse epifize odstranjene. Najbolj ogrizeni kosti
sta femur in tibija. Zakaj? Vse zveri zano Zreti pri stegnu
zadnje noge, Kjer je najved mesa, Fragmentarnost kosti
odraslih primerkov je tezje razlozljiva. Ce jo pripisemo
cloveku, kar je na podlagi tvarnih dokazov edino
sprejemljivo, saj je samo on v nafem najdiicu lahko
razbil masivne diafize - potem ko smo iz igre dokazano
izkljucili jamsko hijeno - manjkajo zanj znacilno dolgi
epifizni odlomki (Turk in Dirjec 1991). Razen tega
skoraj mi sledov sileksa (/. 10.9). Ti nastopajo na
skromnih 4 %, dolgih cevastih in drugih kosti. Ce
izlo¢imo Se Eloveka, ostane samo mehansko razpadanje.

Posebno pozomost zasluzi tafonomija femurja
mladih primerkov, ker je iz njega izdelana domnevna
piscalka. Femur je najmanj fragmentirana dolga cevasta
kost okonc¢in. Podobno kot ulna in radius. Ima najveé
epifiznih odlomkov. Protislovno je to, da je najbol)
obgrizen. Zato bi pricakovali najvecjo fragmentarnost
in med odlomki najmanj epifiz. Radius in ulna sta
najmanj obgrizeni kosti in imata bistveno manj
ohranjenih epifiz kot femur. Tudi to ni v skladu z nagimi
pricakovanji. Razen zveri so morali biti prisotni Se drugi
tafonomski dejavniki. Morda ¢lovek.
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of all vertebrae and ribs (Fig. 9.2) The most punctured
holes and indentations are on the femur, 3.6 %. It is fol-
lowed by the humerus, with 2.5 % and the ulna, with
2.1 %. Other limbs have essentially less, 0.1 - 1.6 %. A
similar pattern is characteristic of the collection of bones
with holes which was published by M. Brodar (1985).
The most holes and indentations there, too, are in the
femur. In Austrian sites, holes appear mostly in the bones
of juvenile bears (Ehrenberg 19764, b, Mottl 19504, b).
Even in the Slovene collection, holes in the bones of
Juveniles predominate. In this, M. Brodar’s (1985) find-
ing is interesting, that there arc no holes in bones, or
they are very rare, al other sites in the area of the Alps
and in Europe.

The reason for the cited taphonomic results may
be very simple. The fragmentation of the bones of juve-
niles is mainly a result of carnivores feeding on bones.
Soalmost all proximal fragments are removed. The most
gnawed bones are the femur and the ubia. Why? All
carnivores usually start feeding on the upper hind leg,
where there 15 the most meat. The fragmentation of bones
of adult individuals is more ditficult to explain, If we
ascribe it to palacolithic man, which on the basis of the
material evidence is the only acceptable explanation,
since only he at this site could have smashed a solid
shaft - having excluded the cave hyena, as explained
above - the characteristic epiphysal shaft fragments are
missing (Turk & Dirjec 1991). In addition, there is al-
most no trace of silex (Fig. /0.9). These appear on a
mere 4 %o of bones. If we exclude man, only mechani-
cal fragmentation remains.

The taphonomy of femurs of juveniles deserves
special attention, because the suspected flute was made
from one. The femur is the least fragmented of the limb
bones. Similar to the ulna and radius. It has the most
shaft fragments. Against this is that it is the most gnawed.
So we would expect the greatest fragmentation and
among fragments, fewest epiphysal shafis, The radius
and ulna are the least gnawed bones and have essen-
tially fewer epiphysal fragments preserved than the fe-
mur. This, too, does not accord with expectations. In
addition to carnivores, other taphonomic factors must
have been present. Perhaps Palacolithic man.
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10. SURVEY AND
DESCRIPTION OF
PALAEOLITHIC TOOLS,
FIREPLACES AND
HEARTHS

Ivan Turk & Boris Kavur

Izvledek

Paleolitske najdbe obsegajo artetakie in ostanke kurisé
ter dveh ognjisé. Anefaku pripadajo enemu aurignacienskemu
in ved moustérienskim honzontom. Gostota najdb je majhna.
Za moustenienske horizonte je znadilen sorazmerno visok
odstotek mlajsepaleolitskih orodij. ki povecujejo pestrost
zbirke. Ognjiséa in kuriiéa so vsa v moustéricnskih plastch,
Vecima je radiokarbonsko datiranih. Znaéilna je povedana
fragmentarnost kostnih ostankov ob kuriséih in kaotiéni skupki
vecjih kost jamskega medveda, predvsem lobanj, mandibul
in mozgovnih Kosti. Kosti 2 vrezi so zelo redke.

10.1. Uvop

Paleolitske najdbe do vkljuéno plasti 8 so
razvricene v Sest honzontov, enega aurignacienskega
(horizont 0 v plasti 2) in pet moustérienskih (horizonti
A v plasti 4, A/B v plasti 5, B v plasti 6, C v plasti 7 in
D v plasti §). V nobenem primeru ne gre za horizonte v
obliki tenkih plasti # najdbami, ki so med seboj ostro
lo¢eni. Najdbe so razprienc po vsch plasteh in na
razlicnih globinah v okviru plasti (s/. 10.7). Vzrok je
verjetno treba iskati v bio- in krioturbacipi usedhin, V
plasteh 2 do 5a, ki jih je mo&no prizadela krioturbacija,
smo najbogatejdi horizont A v plasti 4 in horizont nad
(= 0)in pod (-~ A/B) njim, dolocili v osrednjem predelu
jame s klastersko analizo po metodi k-means. Ostale
horizonte (B, C, D) v plasteh 6, 7 in 8 smo stratigrafsko
opredelih na podlagi relativnih globin najdb in
dokumentiranih profilov. Po tem postopku smo
opredelili tudi vse horizonte v vhodnem predelu jame.
Pri obeh postopkih v mnogih primerih ni bila mogoc¢a
tocna opredelitey najdb v horizonte. Tedaj navajamo
samo plasti brez horizontov (razpredelnice 10,1 - 10.3).
Da gre dejansko za horizonte, v katerih so bile nekatere
najdbe scasoma prelozene, potrjujejo ostanki kuris¢ in
dveh ognjise v plasteh 5, 6, 7 in 8. Vendar ob kuriscih in
ognjiscih, proti pricakovanju, ni bilo povecane gostote
artefaktov in kuhinjskih odpadkov. Po najdbah sodec
s0 ljudje enako pogosto uporabljahi prostor pri vhodu in

Abstract

Palacolithic finds embrace artefacts and the remains
ol hearths and two fireplaces. The artefacts belong to one
Aurignacian and a number of Mousterian levels. The density
of finds 15 small. Mousterian levels are charactenised by a rela-
tively high percentage of Upper Palaeolithic tools. The fire-
places and hearths are all in Mousterian layers. The majority
have been radiocarbon dated. An increase of the fragmenta-
tion of bone remams beside the hearths is typical, as well as
chaotic heaps of larger cave bear bones, mainly craniums, man-
dibles and marrow bones, Bones with cutmarks are rare ex-
ceplions,

10.1. INTRODUCTION

Palacolithic tools and hearths up to and includ-
ing layer 8 (Brodar’s and Turk & Dirjec’s excavations)
are classified into six levels, of which one Aungnacian
{level O in layer 2) and five Mousterian (level A in layer
4, A/B in layer 5. B in layer 6, C in layer 7, and D in
layer 8). In no case 1s the level in the form ol a thin bed,
with finds which are sharply separated among levels.
Finds are scattered throughout all layers and at various
depths in the context of Tayers (Fig. 10.1). Itis probably
necessary Lo seek the cause in bio- and cryoturbation of
the sediment. In layers 2 - 5a, which are powerfully af-
feeted by eryoturbation, we identified the richest level,
level A inlayer 4 and the level above (= 0) and below (=
A/B) it in the central part of the cave with cluster analy-
sis with the k-means method. Other horizons (B, C, D)
in layers 6, 7 and 8, were stratigraphically determined
on the basis of the relative depth of the finds and the
documented sections, By this simple procedure, we also
identified all the levels in the entrance part of the cave.
Even with both procedures, in many cases an exact clas-
sification of finds to levels was not possible. In such
cases, we cite only the layer, without the level (Tables
1.1 - 10.3). That these are actually levels in which some
finds were contemporancously deposited is confirmed
by the remains of hearths and two fireplaces in layers 5,
6, 7 and 8. However, next to the hearths and fireplaces,
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v osrednjem delu jame (sf. /0.2). Vendar je bilo pri
vhodu, glede na razlicne tehnike izkopavanja, verjetno
ved artefaktov, od katerih smo vedino manjsih od 1 em
spregledali. Lateralna razporeditev artefaktov vseh
horizontov kaze doloceno zakonitost v izrabi osrednjega
dela jame po ljudeh in/ali posebnosti v odlaganju usedlin.
Lokalne razlicice plasti 2¢, 2 in 5b, ki so nastale s
preperevanjem skalnih polic, in vse usedline nad njimi,
so takorekod brez paleolitskih najdb,

against expectations, there was no increase in the den-
sity of artefacts and kitchen refuse. Judging by the finds,
people used the area at the entrance and in the central
part of the cave with equal frequency (Fig. 10.2). How-
ever, at the entrance, in view of the various excavation
techniques, there were probably more artefacts, the
majority of which smaller than 1 cm were overlooked.
The lateral distribution of artefacts of all levels appears
to follow a specific rule in the use of the central part of
the cave by people and/or particularities in the deposi-
tion of sediment. Local variations of layers 2¢, 21 and
5b, which were created with the weathering of the rock
shelves, and all sediments above them, are virtually with-
out palacolithic tools.

S0 Divie babe | Projekeija vseh do 3 m oddaljenih sileksov v profil v

2,00 m. Sileksi, ki zelo verjetno pripadajo plasti 4,

ceprav so projecirani nad ali pod njo, so aznaceni s piko in navpiéno éro. Oznadene so meje plasti in reznjev ter globine reznjev.

Risba: Ivan Turk in Dragica Kmific Lunder,

Fig. 10.1: Divje babe 1. Projection of everything up to 3 m distant silexes in section y = 2.00 m. The silexes, which probably
belong to layer 4, although they are projected above or below it, are marked with a point and a line. The lmits of layers and spits,
and the depths of spits are marked. Drawing: Ivan Turk and Dragica Knific Lunder.
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51 10.2: Divie babe 1. Paleoliiske najdbe v plasich 2 do 8 (honzont  in horizonti A do D) vkljuéno s kunici in ognjiscem v
kvadratih 28, 39 in 40 v tlorisu. Kap je oznaéena Erikano. Jamske stene pred izkopavanji so oznacene z debelo &rio, jamske stene
med izkopavanji in meje izkopov pa s tenko ¢rto. Legenda: | kuriséa in ognjiscéa, 2 luske, 3 odbitki, 4 jedra in razbitine, 5 orodja,
6 koi¢ene konice. Risba: Janez Dirjec, Ivan Turk in Dragica Knific Lunder.

Fig. 10.2: Divje babe 1. Paleolithic finds in layers 2 to 8 (level O and levels A to D) including hearths and fireplace in quadrats 28,
39 and 40 on the groundplan. The drip-line is marked underlined. The cave walls before excavation are marked with a thick line,
cave walls during excavations and trenches with a thin line, Legend: 1 Hearts, 2 Chips, 3 Flakes, 4 Cores and chunks, 5 Tools, 6
Bone points. Drawing: Janez Dirjec, Ivan Turk and Dragica Knific Lunder.
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10.2. KATALOG PALEOLITSKIH ARTEFAKTOV

TABLA 101
1. Konica z razcepljeno bazo, izdelana iz kostne
kompakte neznane sesalske vrste. Terminalni del je
fosilno odlomljen, prav tako obe polovici razcepljene
baze. Robovi prelomov so zaobljeni. Ena polovica
precepljene baze je bila najdena v neposredni blizim
konice, druga ne. Konica je bila prelomljena na dva
dela tudi pri kopanju. Distalni del je spiralno zavit.
V blizini recentnega preloma je ved mikroskopskih
veporednih zarez, ki so ene pravokotne in druge
vzporedne z robom konice.
Inv. Stev. 407, kvadrat 53, reZenj | (povrije do -0,42
m). Najdbi ni mogoée natanéno dolociti plasti,
vendar je njen stratigrafski polozaj zelo verjetno
nad plasyo 4.
2. Distalni odlomek konice, izdelane 1z kostne
kompakte neznane sesalske vrste, Vrh je posevno
odlomljen. Oba preloma sta fosilnega zvora in imata
zaobljene robove. Ob straneh so dolgi, plitki in Siroki
zlebovi, ki bi lahko nastali pri izdelavi konice.
Inv. tev. 427, kvadrat in rezenj neznana, Odlomek
Jje bil najden v usedlinah, izmetanih izpod sige ob
vzhodni jamski steni,
3. Distalni odlomek kodc¢ene Sivanke ali konice. Vrh
je odlomljen. Oba preloma sta fosilnega izvora in
imata zaobljene robove.
Inv. Stev. 429, kvadrat 57, rezenj 3 (-0.54 m do -0,67
m). Najdbi ni mogoce natanéno doloéiti plasti,
vendar je njen stratigrafski poloZaj nedvomno nad
plastjo 4.
4. Medialni odlomek konice, izdelane iz kostne
kompakte neznane sesalske vrste. Oba preloma sta
fosilna in imata zaobljene robove. Na ohranjenem
odlomku ni nobenih prask ali zarez, ki bi nastale pri
izdelavi ali uporabi predmeta.
Inv. Stev. 408, kvadrat 12, rezenj 2 (-0,42 mdo -0,54
m), plast 2.
5. Strgalo na odbitku iz grobozrnavega zelenega tufa.
Tipolosko podrobneje neopredeljivo (62). Levi rob
je v zgornjem delu direktno retusiran, tako da je
nastala plitka izjeda. V spodnjem delu ima izmeniéno
retuso. Talon je velik in gladek. Teza 38 g,
Inv. tev. 414, kvadrat 51, reZenj 2 (-0,42 m do -
0,54 m), plast 2.
6. Strgalee (strgad) (39) na odbitku iz kvalitetnega
¢rmega rozenca, Talon je odbit. Skrajno desno od
adbitega dela talona je ostanek preparirane povisine
Jedra, Na spodnjem robu odbitka je direktna, prece;
strma in neprekinjena retusa, na levem pa izmeniéna
polstrma, verjetno psevdo retuda, Teza 4 g,
Inv. Stev. 412, kvadrat 45, rezenj 3 (-0,54 mdo -0.67
m), sklop plasti 3, 4 in 5a.
7. Proksimalni odlomek strgalca (39) na (klinastem?)
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10.2. CATALOGUE OF PALAEOLITHIC

ARTEFACTS

PLATE 10.]

L. Split-based bone point, produced from the cortical

2.

i

0.

bone of unknown mammal species. The terminal part
is fossilly broken, as are both halves ol the split base.
The edges of the fracture are rounded. One half of
the split base was found in the direct vicinity of the
point, the other not. The point was also broken into
two parts during excavation. The distal part is spi-
rally wrapped. There are a number of microscopic
parallel incisions, some of which are at right angles
to and others parallel with the edge of the point.
Inv. no. 407, quadrat 53, spit 1 (surface to -0.42 m).
[t is not possible to identify exactly the layer for the
find, but its stratigraphic position is probably above
layer 4.

Distal fragment of a bone point, made from the cor-
tical bone of an unknown mammal species, The tip
15 obliquely fractured. Both fractures are fossil in
origin and have rounded edges. Along both sides are
long, shallow, wide grooves, which may have been
created at the time the point was made.

Inv. no. 427, quadrat and spit unknown. The frag-
ment was found in sediments removed from below
the Mowstone of the eastern cave wall,

Distal fragment of'a bone needle or point. The tipis
fractured. Both fractures are fossil in origin and have
rounded edges.

Iny. no. 429, quadrat 57, spit 3 (-0.54 m to -0.67 m).
The layer of the find cannot be precisely identified,
but its stratigraphic position is undoubledly above
layer 4.

Medial fragment of a point, made from the cortical
bone of an unknown mammal species. Both frac-
tures are fossil in origin and have rounded edges.
There are no scratches or cuts on the preserved frag-
ment which could have been made during the fash-
ioning or use of the artefact,

Inv. no. 408, quadrat 12, spit 2 (-0.42 m 1o -0.54 m),
layer 2.

Side-scraper on a flake blank of course-grained (il
Not typologically defined in more detail (62). The
left edge in the upper part is directly retouched, so
that a shallow notch has been created. There is an
alternating retouch on the lower part. The butt is large
and flat. Weight 38 g,

Inv. no. 414, quadrat 51, spit 2 (-0.42 m to -0.54),
layer 2.

Raclette (39) on a flake blank of high-quality black
chert. The butt has been knapped. The extreme right
of the knapped part of the butt is the remains of the
cortex removal or striking platform of the core. On
the distal edge of the flake is a direct, fairly abrupt
total retouch, and on the left, an alternating semi-



odbitku iz neopredeljene svetlozelene kamnine,
Distalni del odbitka je posevno odlomljen. Talon je
skoraj gladek, z ostanki korteksa in na desni strani
delno odbit. Levi rob ima po vsej dolzini zelo drobno
inverzno retuso, ki je lahko nastala tudi z uporabo
odbitka. Sled zelo finih retu3 je tudi na desnem robu.
Teza 3 p.

Inv. Stev. 426, kvadrat 16, rezen) 6 (-0,94 m do -1,06
m), sklop plasti 3, 4 in 5a.

TABLA 10.2

Strgalee (39) na klinastem odbitku iz temnosivega
rozenca. Talon ni ohranjen. Desni rob je strmo
direktno retusiran in ima tudi plitvo izjedo. Levirob
ima visoko direkino strmo retuso, kakrina je znacilna
#a noze s hrbtom. Teza 1 g.

Inv. dtev. 420, kvadrat 17, rezen) 5 (-0,82 m do 0,94
m), sklop plasti 3. 4 in 5a.

Proksimalni odlomek strgalea (39) na Sirokem
odbitku iz ¢rmega roZenca. Talon je morda fasetiran.
Distalni preéni rob je posSkodovan. Teza 3 g,

Inv. stev. 419, kvadrat 17, rezenj 5 (-0,82 m do -0,94
m), sklop plasti 3, 4 in 5a.

Precno izboceno strgalo (23) na odbitku iz zelenega
tufa. Talon je odbit. Na levem zgomjem robu je
ohranjenega nekaj korteksa. Desni rob je v celoti
retusiran, vendar tip retuse ni zanesljivo ugotovljiv.
Verjetno gre za Skoljkovito retudo. Retudiran rob ne
kaze znakov intenzivie uporabe, razen posameznih
drobnih zobeev. Teza 17 g.

Inv. Stev. 463, kvadrat 57, reZenj 7(-1,06 mdo-1,17
m), sklop plasti 3, 4 in 5a,

Kombinirano nazobéano orodje (43) in sveder (34)
na odbitku iz temnosivega rozenca. Gladek, nekoliko
okrcan (poskodovan) talon, je na desni strami odbit,
Bulbus ima izrazit udarni stozec. Nad desnim robom
je ohranjen del odstranjenega korteksa, Sam rob ima
dircktno Skoljkovito retuSo, ki sega prav do
preostanka korteksa, Tak, kakrien je, je lahko sluzil
kot strgalo. Levi rob je v celoti direkino polstrmo
retusiran in nazobcan. Distalni del orodja je prirejen
v sveder, Zaradi vseh nadtetih znacilnost orodja, je
lahko klasifikacija zelo subjektivna, kar pri
srednjepaleolitskih orodjih ni redkost (Mellars 1989,
3455). Teza 22 g,

Inv. Stev. 421, kvadrat 17, rezen) 5 (-0,82 m do -(,94
m), sklop plasti 3, 4 in 5a. Odbitek Stev. 434, ki je
izdelan iz iste surovine, je iz plasti 4.

Strgalo s stanjSanim hrbtom (27) na debelem odbitku
iz svetlozelenega tufa. Talon in bulbus nista
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abrupt retouch, probably a pseudo-retouch. Weight
4 g

Inv. no. 412, quadrat 45, spit 3 (-0.54 m to -0.67 m),
combined layers 3, 4 and 5a.

Proximal fragment of raclette (39) on a blade shaped
or flake blank of unidentified light green stone. The
distal part of the blank is obliquely broken, The butt
15 almost flat, with the remains of cortex and par-
tially knapped on the right side. The left edge has a
very fine inverse retouch all along its length, which
may have been created by use of the blank. There is
also a trace of very fine retouch on the right edge.
Weight 3 g.

Inv. no. 426, quadrat 16, spit 6 (-0.94 m 10 -1.06 m),
combined layers 3, 4 and 5a.

PLATE 10.2

Raclette (39) on a blade shaped blank of dark grey
chert. The butt has not been preserved. The right
edge has an abrupt direct retouch, as well as shallow
noteh, The left edge has a high direct abrupt retouch,
such as is typical of a backed knife. Weight | g.
Inv. no. 420, quadrat 17, spit 5 (-0.82 m to -0.94 m),
combined layers 3, 4 and 5a.

Proximal fragment of a raclette (39) on a wide Nake
blank of black chert. The butt is perhaps facetted.
The distal transverse edge 1s damaged. Weight 3 g,
Inv no. 419, quadrat 17, spit 5 (-0.82 mto -0.94 m),
combined layers 3, 4 and 5a.

Convex transversal scraper (23) on a flake blank of
green il The butt1s knapped. Some cortex has been
preserved on the left upper edge. The right edge is
retouched in entirety, but the type of removal has
not been reliably identified. It is probably a scaled
retouch. The retouched edge shows no sign of inten-
sive use, excepl for individual fine denticulations.
Weight 17 g.

Inv. no. 463, quadrat 37, spit 7(-1.06 mto -1.17 m),
combined layers 3, 4 and 5a.

Combined denticulated tool (43) and borer (34) on a
fMake blank of dark grey chert. The Dat, slightly dam-
aged butt is knapped on the right side. The bulb has
a pronounced lip. Part of the removed cortex has
been preserved above the right edge. The edge nsell
has a direct scaled retouch which extends right up to
the remains of the corlex. This, such as il is, may
have served as a side-scraper. The left edge is in en-
tirety directly semi-abruptly retouched and denticu-
lated. The distal part of the tool is arranged as a borer.
Because of all the enumerated characteristics of the
tool, the classification may be very subjective, which
15 not unusual with middle palacolithic tools (Mellars
1989, p. 345). Weight 22 g

Inv, no. 421, quadrat 17, spit 5 (-0.82 m to -0.94 m),
combined layers 3, 4 and 5a. Fragment 434, which
was made from the same material is from layer 4.
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dolo¢ljiva. Na dorzalni strani so vidni negativi
odbitkoy. Ventralni del je ob desnem robu stanjSan
(ploskovno retusiran) s Sirokimi, domnevno tenkimi
odbitki. Desni rob je direktno rahlo retusiran v
izbodeno strgalo. Proksimalno ima nekaj inverznih
retud. Levi rob je distalno strmo retusiran v rahlo
izhoc¢eno strgalo. Proksimalno ima izmeniéno retuso.
Teza 127 g.

Inv. tev. 513, kvadrat 48 ¢, rezen) 10 (-1,41 mdo -
1,53 m). plast 4.

6. Strgalo na debelem odbitku (62) i1z svetlozelenega
tufa. Talon in bulbus nista dolocljiva. Odbitek je
totalno retusiran, Na levem robu so vidni negativi
predhodnih odbitkov. Teza 6 g.

Inv. Stev. 65, x =587 m,y =-3.05m, z=-1,74 m,
plast 4.

7. Atipiéni sveder (35) na klinastem odbitku iz
neopredeljene temno- in svetlosive kamnine, verjetno
rozenca, Talon je majhen in fasetiran. Bulbus je
neizrazit in ima jezicek. Levi rob je retudiran 2
izmeniéno drobtindasto retuso. Teza 4.5 g,

Inv. Stev. 64, x =591 m, y = 0,08 m, z = -1.86 m,
plast 4.

8. Orodje z izjedo (42) na odbitku iz sivega roZenca.
Talon je gladek. Na desni strani je ostanck korteksa,
Na levem robu sta dve plitki izjedi, fino dirckino
retudirani. TeZa 3 g.

Inv. Stev. 432, kvadrat 30, rezenj 5 (-0,82 m do -
0,94 m), plast 4.

9. Strgalce (39) na klinastem odbitku iz prosojnega
temnosivega dobrega rozenca. Talon je gladek. Bul-
bus je ploskovno retusiran. Ves desni rob je direkino
drobtinéasto retudiran. Levi rob je izmeniéno
retudiran z drobtincasto retuso. Teza | g,

Inv. Stev. 443, kvadrat 42, rezenj 6 (-0,94 m do -1,06
m), plast 4.

1, Mikrolitsko orodje na odbitku (62) iz neopredeljene
¢rne kamnine. Talon je fasetiran. Bulbus je izrazit.
Desni rob je inverzno retusiran. Teza 0.5 g,

Brez inv. Stev., kvadrat 34¢, reZzenj 10 (-1.41 mdo -
1,53 m), plast 4.

11. Nazobcano orodje (43) na Sirokem, strmo, izmenicno
retuSiranem odbitku iz svetlosivega tufa. Teza 6 g.
Inv. Stev. 56, x =54l m,y =036 m,z=-1,81 m,
plast 4.

12. (Nohtasto?) praskalo (10 ali 307) na odbitku iz
temnosivega rozenca. Fasetiran talon je s fino strmo
inverzno retuso predelan v praskalo. Bulbus je
1zrazit. Ostali robovi so delno retusirani z drobtin-
casto retufo. Teza 2 g.

Inv. $tev, 62, x =540 m, y =-2,11 m, z=-1,86 m,
plast 4.

13. Strgalce (39) iz temnosive kamnine, domnevno
rozenca. Talon ni doloéljiv. Bulbus je neizrazit,
Raobovi so retudirani z izmeniéno drobtinéasto retuso.
Teza 1,5 g.
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5. Side-scraper with thinned back (27) on the thick Rake
blank of hght green tufl. The butt and bulb are not
distinguishable. On the dorsal side are visible the
scars of the flakes. The ventral part was thinned along
the right edge (facially retouched 7) with wide, pre-
sumed thin flakes or removals, The right edge is di-
rectly partialy retouched into a convex side-scraper.
It has some proximal inverse retouch. The left edge
15 distally abruptly retouched into a slightly convex
side-scraper. Proximally, it has an alternating retouch,
Weight 127 g,

Inv. no. 513, quadrat 48 ¢, spit 10(-1.41 mto-1.53
m), layer 4.

6. Side-scraper on a thick flake blank (62) of Tight green
il The butt and bulb are not distinguishable. The
flake is totaly retouched. On the left edge are visible
the scars of the former flakes, Weight 6 g,

Inv.no. 65, x=587m,y=3.05m, 2= 1.74m, layer
4.

7. Atypical borer (35) on a blade shaped blank of uni-
dentified dark and light grey rock, probably chert.
The butt is small and facetted. The bulb is not pro-
nounced and has a scar, The left edge 1s retouched
with alternating fine removal. Weight 4.5 g,

Inv. no. 64, x =591 m, y = (LO8 m, z = -1.86 m,
layer 4,

8. Tool with notch (42) on a flake blank of grey chert.

The butt is flat. There are the remains of cortex on
the right side. There are two shallow notches on the
left side, finely directly retouched. Weight 3 g

Inv. no. 432, quadrat 30, spit 5 (-00.82 m to -(0.94 m),
layer 4«

9. Raclette (39) on a blade shaped blank of transpar-
ent dark grey good chert. The butt is flat. The bulb
has many scars. The entire right edge is directly finely
retouched. The left edge has alternating fine retouch,
Weight 1 g.

Inv. no. 443, quadrat 42, spit 6 (-0.94 m to -1.06 m),
layer 4,

10, Microlite tool (62) on a flake blank of umdentified
black rock. The butt is facetted. The bulb is pro-
nounced. The right edge is inversely retouched.
Weight (0.5 g,

Without inv. no., quadrat 34¢, spit 10 (-1.41 m to -
1.53 m), layer 4,

11. Denticulate tool (43) on a wide, abrupt, alternatingly
retouched flake blank of light grey tuff. Weight 6 g
Inv.no. 56, x=541m,y=036m,z= .81 m, layer
4.

12. (Unguiform ?) end-scraper (10 or 307) on a flake
blank of dark grey chert. Facetted butt is worked
into a scraper with fine, abrupt, inverse retouch. The
bulb is pronounced. Other edges are partially re-
touched with fine retouch. Weight 2 g.

Inv. no. 62, x = 540 m, y = -2.11 m, z = 1.86 m,
layer 4,



Inv. Stev. 57. x=515m,y=-2.18 m, z=-1,.88 m,

plast 4.

14. Izboceno strgalo (10) na debelem odbitku ali jedru

iz plastovitega svetlo- in temnosivega rozenca. Talon
in bulbus nista doloé¢ljiva. RetuSa  je polstrma in
skoljkovita. Na retudiranem robu je phitva 1zjeda.
Teza 53 g

Inv. $tev. 276, x=4,65m, y=270m, z=-2,16 m,
plast 4,

TABLA [0.3

Retusiran odbitek (62) 1z svetlozelenega tufa. Talon
jeraven in gladek, ter nekoliko poskodovan. Bulbus
Je izrazit in ima jeziéek. Proksimalni del desnega
roba je inverzno retudiran z drobtinéasto retuso. Na
robu se vidijo negativi prejinjih odbitkov, Teza 7 g.
Inv. Stev. 88, x =371 m,y=-4,52 m, z=-1,62 m,
plast 4.

Strgalee (39) na masiviem odbitku iz sivega
plastovitega rozenca. Talon ni ohranjen. Desni in
spodnji rob sta direktno retudirana v strgalee. Levi
rob je nazobcan in izmenicno retusiran, kar bi
govorilo za psevdo- ali krioretuso. Teza 3 g.

Inv. Stev. 433, kvadrat 38, rezen) 5 (-0.82 m do -0,94
m), plast 4,

Strgalee (39) na klinastem odbitku iz lemnosivega
tufa. Talon je gladek. Levi rob ima zelo fine dirckine
retuse in majhno izjedo. Terminalni del je raven in
ima obliko rezila. Na njem so zelo fine izmenicne
retuse. Teza 2 g.

Inv, Stev. 459, kvadrat 21, rezeny 7 (-1.06 mdo-1.17
m), plast 4.

Retusiran klinast odbitek (62) iz necopredeljene
temnosive kamnine, verjetno iz rozenca. Talon je
majhen in gladek. Bulbus je neizrazit, Oba lateralna
robova sta delno retusirana # direkino drobtincasto
retuso. Teza 2 g,
Inv. Stev, 292, x =
plast 4.

Debel retuiiran klinast odbitek (62) iz zelenega tufa,
Talon je gladek. Na desnem, rahlo nazobéanem robu,
ki je direktno retwisiran s totalno retuso, je morda
ostanck korteksa. Levi rob je top in  inverzno
prekinjeno retusiran. Orodje bi lahko z vprasajem
oznacili kot izmeniéno strgalo (29), Teka 10 g,
Inv. Stev, 509, kvadrat 62 b, rezenj 12 (1,65 m do -
1,77 m), plast 4.

Retusiran odbitek (62) iz zelenega wifa. Talon je
delno odbit. Ostanenck talona je fasetiran in
retuiiran. Na levem, rahlo nazob&anem robu je
izmeniéna psevdo- ali krioretusa. Desni rob je top in
brez retuse. Teza 8 g,

159my=012m,z=-1,0/m,
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13. Raclette (39) on a flake blank of dark grey rock.

possibly chert. The butt is not identifiable. The bulb
is unpronounced. The edges are retouched with al-
ternating fine retouch. Weight 1.5 g.

Inv.no. 57, x=5.15m,y=-2.18 m, z= -1.EE m,
layer 4.

. Single convex side-scraper (10) on a thick flake or

core blank of laminated light and dark grey chert,
The butt and bulb are not wdentihiable. The retouch
is semi-abrupt and scaled. There is a shallow notch
on the retouched edge. Weight 53 g.

Inv.no. 276, x =4.65m,y =270 m, z=-2.16 m,
layer 4.

PLATE 10.3

1. Retouched flake (62) of hght green tuff. The butt is

th

straight and flat, and slightly damaged. The bulb is
pronounced and has a scar. The proximal part of the
right edge is inversely retouched with a fine retouch.
On the edge are visible the scars of the former flakes.
Weight 7 g.
Inv. no. 88, x
layer 4.
Raclette (39) on a solid flake blank of grey lami-
nated chert, The butt is not preserved. The right and
lower edges are directly retouched into a raclette.
The left edge is denticulate with alternating retouch,
which could suggest a pseudo- or eryo-retouch.
Weight 3 .

Inv. no. 433, quadrat 38, spit 5 (-0.82 m to -0.94 m),
layer 4.

Raclette (39) on a blade shaped blank of dark grey
laminated tuff. The butt is lat. The left edge has a
very fine direct retouch and small noteh. The distal
edge 1s straight and sharp., There are very fine alter-
nating retouches on it. Weight 2 g.

Inv. no. 439, quadrat 21, spit 7(-1.06 mta -1.17 m),
layer 4.

Retouched blade shaped tool (62) of unidentified
dark grey rock, probably chert. The butt is small and
flat. The bulb is unpronounced. Both lateral edges
are partially retouched with direct fine removals.
Weight 2 g
Inv. no. 292, x
layer 4.
Retouched blade shaped massive ol (62) of green
wiff. The butt is flat. On the right, lightly denticulate
cdge, which is directly retouched with a total retouch,
there is perhaps the remains of cortex. The lefit edge
is obtuse and inversely retouched with discontinous
removals. The tool may be tentatively classified as
an alternate retouched side-scraper (29). Weight 10 g.
Inv. no. 509, quadrat 62 b, spit 12 (-1.65 mto -1.77
m), layer 4,

Retouched flake (62) of green wift. The butt is par-
tially knapped. The remnant of the butt is faceted

37N m,y=-452m, z=-1.62 m,

759m y=012m,z2=-1.07 m,
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Inv. Stev. 441, kvadrat 34, reZen) 6 (-0,94 m do -1,06
m), plast 4,

Nazobcano orodje (43) na odlomku, verjetno
klinastega odbitka iz svetlosivega plastovitega tufa.
Prvotno zelo majhen talon je bil z retuSami
popolnoma odstranjen. Distalni del odbitka je
odlomljen. Robova prelomne ploskve nista retu-
Sirana. Na ostanku levega nazob&anega roba so
inverzne polstrme retuse. Na ostanku desnega roba
50 strme, izmeniéne retude, ki so verjetno nastale
po naravni poti. Teza 6 g.

Inv. Stev. 462, kvadrat 50, rezenj 7 (-1,06 m do -
1,17 m), verjetno plast 4,

Retusiram odbitek (62) iz zelenega tufa. Talon je
gladek i nekoliko okrean (poskodovan). Levi rob
Je direktno strmo retusiran, Desni rob je od direktne
drobne retuse fino nazobéan. Retusa je moénejia v
blizini odlomljenega terminalnega dela, ki bi lahko
bil konica (kotnega) svedra (34). Ker je orodje
poskodovano je to le domneva. Teza 2 g,

Inv. Stev. 507, kvadrat 42, reZen) 14 (-1,89 m do -
2,01 m), plast 5.

Atipi¢no praskalo (31) na odbitku iz kvalitetnega
¢mega roZenca. Talon je majhen in gladek. Bulbus
jeizrazit in ima izrazit jezicek, Na distalnem delu je
polovica praskala. Leva polovica je odlomljena ali
pa je leva stran ostanek neke fasetirane udarne
ploskve, ki je po robovih drobtincasto retusirana. Na
desnem robu je nekaj izmeniénih retus. Teza 10 g.
Inv. Stev. 100, x=5,76 m,y = 0,60 m, z = -2,25 m,
plast 5

[zmeniéno (konvergentno) strgalo (29) na odbitku
iz svetlozelenega tufa. Talon je konveksen in
domnevno fasetiran, Bulbus je izrazit. Desni rob je
bil distalno poskodovan pri izdelavi ali uporabi. Levi
rob je inverzno totalno retusiran. Teza 28,5 g.

Inv. Stev. 534, kvadrat 54, rezenj 16 (-2,13 m do -
2,25 m), sklop plasti 5 do 6.

TABLA 10.4

Sveder (34) na odbitku iz sivega plastovitega tufa. Talon
ni ohranjen. Bulbus je neizrazil. Robovi odbitka so
direktno strme retudirani. Konica svedra je domnevno
na ostanku talonu. Narejena je s tremi ved)imi retuiami
na ventralm stram odbitka in 7 inverzno retuso na
robovih. Konica svedra je poskadovana ali/in (kasneje)
dircktno retudirana. Teza 5 g.

Inv. Stev. 277, 5x=343m,y=406m, z
plast 6.

==2.31m,
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and probably retouched. On the left, lightly denticu-
late edge is an alternating pseudo- or cryo-retouch.,
The right edge is blunt and without retouch, Weight
8 g

Inv. no. 441, quadrat 34, spit 6 (-0.94 m to -1.06 m),
layer 4.

Denticulate tool (43) on a blank fragment, probably
blade shaped of light grey laminated tuft. The origi-
nal very small butt has been completely removed.
The distal part of the flake is broken. The edges of
the fracture faces have not been retouched. On the
remnant of the lett denticulate edge are inverse semi-
abrupt retouches. One the remnant of the right edge
are abrupt alternating retouches which were prob-
ably created by natural means. Weight 6 g,

Inv. no. 462, quadrat 50, spit 7(-1.06 m to-1.17 m),
probably layer 4.

Retouched flake (62) of green tiff. The butt is flat
and slightly damaged. The left edge is directly
abruptly retouched. The right edge is finely denticu-
late from a direct fine retouch. The retouch 1s stronger
in the vicinity of the broken distal part, which may
have been the point of an (angle) borer (34). Since
the tool is broken, this can only be guessed. Weight
2p.

Inv. no. 507, quadrat 42, spit 14 (-1.89 m to -2.01
m), layer 5.

Atypical end-scraper (31) on a flake blank of high
quality black chert. The butt is small and flat. The
bulb is pronounced and has a pronounced scar. On
the distal part is half of an end-scraper. The left half
is broken, or on the lefi side there is the remnant of a
facetted striking platform which is finely retouched
along the edges. On the right edge there is some al-
ternating retouch. Weight 10 g,

Inv.no. 100, x=576m, y=060m, z=-225m,
layer 5

Alternate retouched (convergent) side-scraper (29)
on a flake blank of grey-green tuff. The butt is con-
vex and possibly facetted. The bulb is pronounced.
The right edge suffered distal damage in the making
or use. The left edge is inversely totally retouched.
Weight 28.5 g.

Inv. no. 534, quadrat 54, spit 16 (-2.13 m to -2.25
m}), combined layers 5 - 6,

PLATE 0.4

Borer (34) on a flake blank of grey laminated tufT.
The butt has not been preserved. The bulb s not pro-
nounced. The edges of the flake are directly abruptly
retouched. The point of the borer is presumably on
the remnant of the butt. It i1s made with three larger
retouches on the ventral side of the flake and with
inverse retouch on the edges. The point of the borer
was probably broken or/and (later) directly re-
touched. Weight 5 g.
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. Preéno retusiran odbitek (40) iz ¢rnega roZzenca.
Talon ni ohranjen. Bulbus je neizrazit, Preéna retuia
je strma. Oba stranska robova sta nazobéana, TeZa
3 g
[nv. §tev. 35, x=3,62m, y=-280m, z
plast 6,

. Proksimalni odlomek retusiranega odbitka (62) iz
svetlosivega tifa. Talon je raven in fasetiran. Bul-
bus je neizrazit. Levi rob in distalni del sta strmo
totalno retusirana. Teza 3 g.

Inv. §lev. 246, x=222m,y=293m,z=-229 m,
plast 6,

4, Neretusiran (levalloisjski?) odbitek iz svetlosive
tufske brece. Talon je na vedjem delu vbhocen, na
manjsem raven in fasetiran. Lepo se vidijo sledovi
obdelave jedra. Bulbus je izrazit. Na distalnem delu
dorzalne strani je ostanek korteksa, Teza 14 g,

Inv, tev, 326, x = 9,19 m, ¥y =-0,87 m, z =-2,15 m,
plast 6.

. Levalloisjsko jedro iz svetlosivega tufa, Viden je
negativ odbite konice. Teza 72 g,

Inv. Stev. 30ab, x =297 m, y = -0,01 m, z = -3,02
m, plast 7.

6. Atipicno praskalo (31) na odbitku iz zelencga

keratofirja. Talon je izbocen in morda fasetiran. Bul-

bus je neizrazit. Distalni del je povrino strmo preéno
retusiran, Dorzalno je na proksimalnem delu negativ
mangsega odbitka, ki nudi dobro oporo za palec. Teza

15 p.

Inv. Stev, 52, x

plast 7.

7. Totalno retudiran odbitek (62) 1z svetlozelenega tufa,

Talon je majhen, raven in fasetiran. Bulbus je izrazit.

Os orodja ni ista kot os odbijanja. Levi rob je

tzmeniéno retudiran, Distalni del in desni rob sta

direktno retusirana. Teza 27 g,

Inv. §tev. 155, x=-02Tm,y=333m,z

plast 7.

8. Proksimalni odlomek retudiranega odbitka (62) iz

svetlozelenega tufa, Talon je raven in gladek. Bul-

bus je izrazit. Oba robova sta inverzno retudirana

drobtinéasto retugo, Teza | g

Inv. Stev. 518, kvadrat 20, rezenj 17 (-2.25 do -2,37

m), plast 7.

=2.27 m,

441 m,y=-054m, z=-286m,

-3,00 m,

TABLA 10.5

1. Gobcasto praskalo (13) na sirokem, debelem odbitku
iz zelenega rozenca. Talon je gladek in z ostankom
korteksa. Bulbus je izrazit. Na njem sta dva jezicka.
Os orodja ni ista kot os odbijanja, Distalni rob v osi
odbijanja je preéno povsem retudiran. Desni rob ima
nekaj plitkih retus. Teza 10 g,

SURVEY AND DESCRIPTION OF PALAEOLITHIC TOOLS, FIREPLACES AND HEARTHS

:..n

a

n

2

o

Inv. no. 277, 5 x
layer 6.
Truncated flake (40) of black chert. The butt has not
been preserved. The bulb is not pronounced. The
end retouch is abrupt. Both side edges are denticu-
late. Weight 3 g,

Inv.no. 35, x =362 m,y
layer 6.

Proximal fragment of a retouched flake (62) of light
grey tuff. The butt is straight and facetted. The bulb
is not pronounced. The left edge and distal part are
abruptly totally retouched. Weight 3 g.
Inv.no. 246, x =222 m,y=293m, 2
layer 6.

Unretouched (levallois?) flake of light grey tuft
breceia. The butt is for the most part concave, a
smaller part straight and facetted. Traces of shaping
of the core are well visible. The bulb is pronounced.
There are the remains of cortex on the distal part of
the dorsal side. Weight 14 ¢,

Inv.no. 326, x=919m, y=-0.87Tm, z=-2.15 m,
layer 6.

Levallois core of light grey tuff. The scar of the
knapped point is visible. Weight 72 g.
Inv. no. 30a, b, x =297 m,y=-0.01 m, z
layer 7.

Atypical end-scraper (31) on a flake blank of green
keratophyre. The butt is convex and perhaps facetted.
The bulb is not pronounced. The distal part has sum-
mary abrupt transverse retouch. Dorsally, there is
the scar of a smaller flake on the proximal part, which
provides good support for the thumb. Weight 15 g.
Inv.no. 52, x =441 m,y =-0.54 m, z = -2.86 m,
layer 7

Totally retouched flake (62) of light grey tuft. The
butt is small, straight and facetted. The bulb is pro-
nounced. The morphological axis is not the same as
the “débitage™ axis. There is alternating retouch on
the left edge. The distal part and right edge are di-
rectly retouched. Weight 27 g.

Inv.no. 155, x=-027m,y=333m, z
layer 7.

Proximal fragment of a retouched flake (62) of light
green tuff. The butt is straight and flat. The bulb is
pronounced. Both edges are fine inverse retouched.
Weight 1 g.

Inv. no. 518, quadrat 20, spit 17 (-2.25 m1o 2.37 m),
layer 7.

343m,y=4.06m,z=-231m,

=-280m,z=-227m,

-2.29 m,

-3.02m,

-3.00 m,

PLATE 10.5

Nosed carinated scraper (13) on a wide, thick flake
blank of green chert. The butt is flat, with the re-
mains of cortex. The bulb is pronounced. There are
two scars on it. The morphological axis is not the
same as the “débitage” axis, The distal edge of the
“debitage™ axis is transversely retouched all over.
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9.

10.

Inv. Stev. 101, x=530m,y=-1,42m, z=-270 m,
plast 7.

Distalni odlomek retuSirancga odbitka (62) iz
svetlozelenega tufa (62). Lahko gre za ostanck
strgala. Desni rob je polstrmo retusiran. Levi rob je
izmeniéno retusiran. Teza 3 g

Inv. stev. 519, kvadrat 21, rezenj 18 (-2.37 m do -
2,49 m), plast 7.

Izboceno strgalo (10) na odbitku 1z neopredeljene
¢rne kamnine. Talon je odbit oz, poskodovan. Bul-
bus je neizrazit. Desni izboceni rob strgala je
polstrmo, levi vboceni rob pa izmeni¢no povsem
retudiran, Teza 7.5 g,

Inv. Stev. 70, x = 1,90 m,y = 1,73 m, 2z
plast 7.

Povsem retusiran (klinast?) odbitck (62) iz svetlo-
zelenega tufa, Talon je konveksenin fasetiran, Bul-
bus je neizrazit. Levi rob je delno strmo, delno
polstrmo inverzno retusiran. Desni rob je izmenicno
strmo retudiran. Teza 5 g

Inv. Stev. 516, kvadrat 13, reZenj 18 (-2,37 m do -
2,49 m}, sklop plasti 7 do 8.

Preéno retusiran odbitek (40) iz svetlozelenega tuta.
Talon in bulbus nista dolo¢ljiva. Preéna retuda je
strma. Levi rob je na distalnem delu inverzno
retu§iran. Teza 3 g.

Inv. Stev. 523, kvadrat 26, rezenj 18 (-2,37 m do -
2.49), sklop plasti 7 do 8.

Retusiran odbitek (62), lahko preéno (40), iz
svetlozelenega tufa, Talon in bulbus nista dolocljiva.
Retusa je totalna in izmeniéna. Na desnem robu je
strma. Teza 3,5 g.

Inv. Stev. 525, kvadrat 31, rezenj 17 (-2,25 m do -
2,37 m), sklop plasti 7-8.

Strgalee (39) na odbitku iz svetlosivega tufa, Talon
in bulbus nista dolo¢ljiva. Odbitek je izmenicno
retuSiran s strmo drobtincasto retuio. Teza 1,5 g,
Inv. 3tev. 517, kvadrat 18, rezen) 18 (-2.37 m do -
2,49 m), sklop plasti 7-8.

Distalni odlomek debelega retufiranega odbitka (62)
iz lemnosivega tufa, Teza 1.5 g,

Brez inv. Stev., kvadrat 17, rezen) 17 (-2,25 m do -
2.37 m). sklop plasti 7-8.

Retusiran debel odbitek (62) iz svetlosivega, mocéno
preperelega tufa. Talon in bulbus nista dolo¢ljiva.
Proksimalni del levega roba je retusiran z visoko
strmo retudo. Distalni del bi lahko bil nekakSen otopel
atipi¢en sveder (35). Teza 4.5 g.

Inv. Stev. 248 x =219 m,y = 3,6Tmz
sklop plasti 7 do 8,

Retusiran debel odbitek (62) i1z svetlozelenega tufa.
Talon je raven in fasetiran. Bulbus je slabo viden.
Desni rob je polstrmo retusiran. Na ventralni strani
sega z levega roba Siroka ploskovna retusa. Teza 4
.

-2.90 m.

-2.46 m,

The right edge has some low angle retouch. Weight
10 g,

Inv. no. 101, x=530m, y
layer 7.

Distal fragment of retouched flake (62) of light green
tuff. It may be the remnant of a side-scraper. The
right edge has semi-abrupt retouch. The left edge is
alternatingly retouched. Weight 3 g.

Inv. no. 519, quadrat 21, spit 18 (-2.37 m to -2.49
m), layer 7.

Single convex side-scraper (10) on a tlake blank of
unidentified black rock. The butt is knapped or dam-
aged. The bulb is not pronounced. The right convex
edge of the side-scraper 15 semi-abrupt retouched,
the left concave edge has alternating retouch all over.
Weight 7.5 g.

Inv. no. 70, x = 1.90 m, v
layer 7.

Totally retouched flake or blade (62) of light green
tuft. The butt is convex and facetted. The bulb is not
pronounced. The left edge is partially abrupt, par-
tially semi-abrupt inverse retouched. The right edge
has alternating abrupt retouch. Weight 5 g.

Inv. no. 5316, quadrat 13, spit 16 (-2.37 m to -2.49
m), combined layers 7-8.

End retouched flake (40) of light green tuff. The butt
and bulb are not distinguishable. The end retouch is
abrupt. The left edge on the distal part 15 inversely
retouched. Weight 3 g,

Inv. no. 523, quadrat 26, spit I8 (-2.37 m 1o -2.49
m), combined layers 7-8.

Retouched flake (62), perhaps end retouched (40},
of light green tuft. The butt and bulb are not distin-
guishable. The retouch is total and alternating. On
the right edge it is abrupt. Weight 3.5 g,

Inv. no. 525, quadrat 31, spit 17 (-2.25 m to -2.37
m), combined layers 7-8.

Raclette (39) on a flake blank of light green il
The butt and bulb are undistinguisable. The fMake is
retouched with alternating fine abrupt retouch
Distal fragment of a thick retouched flake (62) of
dark grey tuff. Weight 1.5 g.

Without inv. no., quadrat 17, spit 17 (-2.25 m to -
2.37 m), combined layers 7-8.

Retouched thick flake (62) of light grey, heavily
weathered tufl® The butt and bulb are not distinguish-
able. The proximal part of the left edge is retouched
with an abrupt retouch. The distal part may have been
some sort of blunt atypical borer (35). Weight 4.5 ¢
Inv. no. 248, x =219 m, y = 3.67 m, z= -2.46 m,
combined layers 7-8.

Retouched thick flake (62) of light green wff. The
butt is straight and facetted. The bulb is poorly vis-
ible. The right edge 1s semi-abrupt retouched. On
the ventral side, a wide facial retouch extends from
the left side. Weight 4 g,

-=1. 42 m, z=-2.70m,

1.73 m, z = -2.90 m,



1.

3.

Inv. Stev. 533, kvadrat 45, rezenj 17 (-2,25 m do -
2,37 my), sklop plasti 7 do 8.
Nazobéano orodje (43) iz svetlozelenega tuta. Talon

je raven in gladek. Bulbus je izrazit. Levi rob je

nazobéano, desni izmeniéno retusiran. Teza 12,5 g,
Inv. Stev. 524, kvadrat 28, rezenj 17 (-2,25 m do -
2,37 m), sklop plasti 7 do 8.

TABLA 1006

Izboceno strgalo (10), orodje z izjedo (42) ali
nazob&ano orodje (43) na odbitku iz temmosive wiske
brece. Talon je majhen, raven in gladek. Bulbus je
rahlo stanjfan z eno samo ploskovno retuso. Levi
rob je polstrmo retusiran s skoljkovito retudo v strgalo
ali nazobcéano orodje. Desni rob je izmenicno
polstrmo retudiran. Sredi desnega roba je izjeda,
nargjena z direkino reiuso. Teza 13 g,
Inv. Stev. 335, x =763 m,y=-1,10m, z
plast 8,

Strgalo na trebusni strani (25) na medialnem
odlomku domnevno klinastega odbitka iz temno-
zelenega tufa.  Levi nazobéani rob je inverzno
retusiran in top. Desni rob ima samo nekaj retus, Teza
6,5 8.

Inov. Stev. 251, x= 1,70 m, y = 2,87 m, z=-3,51 m,
plast 8.

Atipicni sveder (35) na retusiranem odbitku iz Ermega
rozenca. Talon je raven in fasctiran. Bulbus je izrazit
in ima jezicek. Levi rob odbitka je izmeniéno
retusiran z drobtinéasto retuso. Desni rob ima nekaj
nepravilnih retus. Sveder je direktno retusiran. Teza
35g.

Inv, Stev. 333, x
plast 8,
Autpicen levalloisjski odbitek (2) iz svetlosivega tufa.
Retudiran talon je izbofenen n fasetiran (“chapeau
de gendarme™). Bulbus je rzrazit, Na levem robu so
ostanki korteksa, Teza 9 g.

Inv. stev. 105, x=5,10m, y =-1.80 m, z= -3,63 m,
plast 8.

Tipic¢en levalloisjski odbitek (1) iz temnosivega
plastovitega tuta. Talon je izbocen in fasetiran (morda
“chapeau de gendarme™). Bulbus jeizrazit. Teza 6 g.
Inv, Stev, 343, x=350m,y =494 m, z=-3,99 m,
dno plasti 87,

Strgalo s stanjsanim hrbtom (27) na masivnem
odbitku iz svetlosivega tula, Talon in bulbus nista
dolo¢ljiva. Dorzalna stran je pokrita z negativi
odbitkov. Ventralni del levega roba je stanjsan z
retudo, ki je na distalnem delu levega roba precej
strma. Desni rob je direktno precej strmo retudiran v
izhoceno strgalo. Teza 91 g.

Inv. §tev. 157, x=-081 m,y=324m,z=-346m,
sredina plasti 8.

-394 m,

731l m,y=-041m,z=-387m,

SURVEY AND DESURIPTION OF FALABOLITHIC TOULS, FIREPLACES AND HEARTHS

Inv. no. 533, quadrat 45, spit 17 (-2.25 m to -2.37
m). combined layers 7-8.

11. Denticulate tool (43) of hight green tuff. The butt is

straight and flat. The bulb is pronounced. The left
edge is denticulate, the right alternating retouched.
Weight 12.5 g.

Inv. no. 524, quadrat 28, spit 17 (-2.25 m to -2.37
m), combined layers 7-8.

PLATE 0.6

Single convex side-scraper (10), notched tool (42)
or denticulate tool (43) on a flake blank of dark grey
tuff breccia. The butt is small, straight and flat. The
bulb is lightly thinned with a single facial retouch.
The left edge is semi-abrupt retouched with a scale
retouch into a side-scraper or denticulate tool. The
right edge has alternating semi-abrupt retouch. In
the middle of the edge is a notch, made with a direct
retouch, Weight 13 g,

Inv.no. 335, x=7.63my=-1.10m, z=-3.94 m,
layer 8,

Side-scraper on the ventral surface (25) of a medial
fragment of a suspected blade shaped blank of dark
green wif. The lefi denticulate edge is inversely re-
touched and blunt. The right edge has some retouch
only. Weight 6.5 g,

Inv. no. 251, x = 1.70m, y
layer 8.

Atypical borer (35) on a retouched flake blank of
black chert. The butt is straight and facetied. The
bulb is pronounced and has a scar. The left edge has
alternating {ine retouch. The right edge has some
irregular retouch. The borer is directly retouched.
Weight 3.5 g.
Inv, no, 333, x
layer 8.
Atypical levallois flake (2) of light grey tuff.
Unretouched. The butt 1s convex and facetted “cha-
peau de gendarme™. The bulb is pronounced. On the
left edge are the remains of cortex. Weight 9 g,
Inv.no. 105, x=5.10m,y =-1.80m, z = -3.63 m,
layer 8.

Typical levallois flake (1) of dark grey laminated
twif. Without removals. The butt is convex and
facetted, probably “chapeau de gendarme™.

The bulb is pronounced. Weight 6 g.
Inv. no. 343, x=550m,y =494 m, z
floor of layer 87,

287Tm,z=-351m,

73l my=-041m,z=-387m,

-3.99 m,

Side-scraper with thinned back (27) on a massive
flake blank of light grey tuff. The butt and bulb are
not distinguishable. The dorsal side is in entirety
covered with scars of previous knapping. The ven-
tral part of the left edge is thinned with removals.
Retouch is fairly abrupt on the distal part. The right
edge i1s directly fairly abruptly retouched into a sin-
gle convex side-scraper. Weight 91 g.
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TABLA 10.7

Tipi¢no vbadalo (32) v kombinaciji z ravnim
strgalom in izjedo, izdelano na debelem odbitku iz
svetlozelenega tufa. Talon je raven in fasetiran. Na
talonu je ostanck korteksa. Bulbus je izrazit. Na
levem robu je s polstrmo stopnjevito retudo izdelano
ravno strgalo (9). Na distalnem delu levega roba je
narejena izjeda, Na ventralni strani distalnega dela
je bil z levega roba odbit vbadalni odbitek. Teza 33
g.

Inv. Stev. 304, x=430m, y=550m, z=-3,63 m,
plast 87

Distalni odlomek retufirancga odbitka (62) iz
svetlozelencga tufa. Levi rob je strmo, desni
drobtinéasto retudiran. Teza 1 g.

Inv. Stev. 543, kvadrati 19, 21 do 24, rezenj 19 (-
2,49 m do -2,61 m), plast 8.

Orodje z izjedo (42) 1z temnozelenega tufa, Talon je
raven in fasetiran. Bulbus je neizrazil. Na ventralni
strani levega roba je proksimalno clactonska izjeda
z uporabnimi retugami. Distalno je na levi strani
inverzna retusa. Na desnem robu je ostanek korteksa.
Teza 6 g.

Inv. Stev. 328, kvadrat 169, rezen) 8 (-2,70 m do -
3,10 m), plast 87,

Orodje z izjedo (42) na odbitku iz ¢rnega roZenca,
Talon je fasctiran. Bulbus je izrazit in ima jezicek,
lzjeda je narejena z dvema direktnima retusama. Rob
izjede je drobtincasto retudiran. Distalni del je videti
odlomljen, ker je del ohranjencga desnega roba strmo
inverzno retusiran. Teza | g.

Inv. Stev. 221, x=0,7I m,y=4,05m, z
plast 8.

Proksimalni? odlomek retudiranega odbitka (62) iz
svetlozelenega tufa. Domnevim proksimalm rob je
direktno retusiran s polstrmo retuso. Teza 1.5 g.
Inv. §tev. 92, x =460 m, y = -2,00 m, z=-3,43 m,
plast 8,

ledro ali debel odbitek iz svetlozelenega tufa,
predelan(o) v strgalo (62). Retude se prilagajajo
strukturt kamnine, Teza 46 g,

Inv. Stev. 545, kvadrati 19, 21 do 24, rezenj 19 (-
2,49 m do -2,61 m), plast 8.

Nazob¢ano orodje (43) na debelem klinastem
odbitku iz svetlosivega tufa. Talon je raven in gladek.
Bulbus je izrazit. Levi rob je grobo retusiran in le na
distalnem delu nazobéan. Desni izboéeni rob je
tzmeniéno nazobéano retusiran, Teza 12 g,

Inv. Stev. 36, brez koordinat, sklop plasti 2 do ¥,
Nazobc¢ano orodje (43) na odbitku iz svetlosivega
tufa. Talon in bulbus nista doloéljiva. Retusa je strma
in izmenicéna. Teza 3,5 g,

Inv. Stev. 242, brez koordinat, sklop plasti 2 do 8.

-3,41 m,
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Inv. no. 157, x =-081 m,y =324 m, z = -3.46 m,
middle of layer 8.

PLATE 10.7

Typical burin (32) in combination with a straight
side-scraper and notched tool, made on a thick flake
blank of light green tuft. The butt is straight and fac-
eted. There is the remains of cortex on the butt. The
bulb 1s pronounced. On the left edge is a single
straight side-scraper (9) made with a semi-abrupt
stepped retouch. A notch has been made on the distal
part of the left edge. On the ventral side of the distal
part, a burin spall has been knapped from the lefi
edge. Weight 33 g,

Inv.no. 304, x =430m, y =550 m, z=-3.63 m,
layer 87.

Distal fragment of retouched flake (62) of light green
wil. The left edge is abruptly, the right finely re-
touched. Weight | g,

Inv. no. 543, quadrat 19, 21-24, spit 19 (249 m 1o -
2.61 m), layer 8.

Notched tool (42) on a flake blank of dark green
tuff. The butt is straight and facetted. The bulb 15
not pronounced. On the ventral side of the left edge
15 a proximal Clactonian notch with retouch from
use. There is inverse retouch distally on the left side.
On the right edge, there are the remains of cortex.
Weight 6 g,

Inv. no. 328, quadrat 169, spit 8 (-2.70 m to -3.10
m), layer 87,

nghcd tool (42) on a flake blank of black chert.
The butt is facetted. The bulb 1s pronounced and has
a scar. The notch is made with two direet retouches.
The edge of the noteh is finely retouched. The distal
part is visibly broken, since part of the retained right
edge 1s abruptly inversely retouched. Weight | g,
Inv.no. 221, x = 0.7l m, y =4.05m, z = -3.41 m,
layer 8,

Proximal? fragment of a retouched flake (62) of Tight
green il The suspected proximal edge is directly
retouched with semi-abrupt retouch. Weight 1.5 g
Inv. n0. 92, x = 4.60m, y = 200 m, z = -3.43 m,
layer 8.

Core or thick flake of light green tff, worked into a
side-scraper (62). The retouches are adapted to the
structure of the stone. Weight 46 g.

Inv. no. 545, quadrats 19, 21-24, spit 19 (-2.49 m 1o
-2.61 m), layer 8.

Denticulate tool (43) on a thick blade shaped blank
of light grey tuft, The butt is straight and flat. The
bulb is pronounced. The left edge is summary re-
touched and denticulate only on the distal part, The
right convex edge is alternatingly denticulate re-
touched. Weight 12 g.

Inv. no. 36, without coordinates, combined layers 2 - 8,
Denticulate tool (43) on a flake blank of hght grey



9. Orodje z izjedo (42) na odbitku iz sivega rozenca.
Talon in bulbus nista dolo¢ljiva. Robovi odbitka so
totalno strmo retusirani. Hrbtna stran je ploskovno
retudirana, Teza 3 g,

Inv. Stev. 241, brez koordinat, sklop plasti 2 do 8.

10. Strgalee (39) na proksimalnem odlomku (klinaste-
ga?) odbitka iz sivega rozenca. Talon je gladek.
Distalni del odbitka je gladko odlomljen. Prelom je
brez sledov uporabe, Desni rob je direktno fino
retusiran. Teza | g.

Inv. Stev, 485, kvadrat 48 b, rezenj 6 (-0,94 m do -
1,06 m) sklop plasti 2 do 5a.

1. Retudiran odbitek (62) iz svetlozelenega tufa, Talon
in bulbus nista dolo¢ljiva. Proksimalni del ima na
ventralni strani delno ploskovno retuso, Distalni del
je ravno precno retusiran s polstrmo retuso. Levi rob
Je inverzno polstrmo retudiran. Teza 3 g,

Inv. &tev. 528, kvadrat in reZenj neznana, sklop plasti
2 do 8.

10.3. ANALIZA ARTEFAKTOV

Najpomembnejsi sklop najdb predstavljajo
kameni artefakti. Ti so brez lusk priblizno enako Stevilni
v vhodnem (nezvezne inventarne stevilke 53 do 326) in
v orednjem predelu jame (zvezne inventarne Stevilke
409 do 426, 428, 430 do 547). Ker jih nikjer ni prav
veliko, jih bomo obravnavali skupaj. Arheoloike
stratigrafske korelacije med razlicnimi predeli jame so
mogoce na podlagi 1zstopajocih plasti 4, 6 in 8 ter na
podlagi nekaterih odbitkov iz iste kamnine, ki so bili
najdeni v obeh predelih jame v istih plasteh. Ti odbitki
imajo naslednje inventarne $tevilke: v horizontu A: 54
in 463, 62 in 469, 63 in 458, 65 in 441, 88 in 487, 292,
31910459, 320 in 430: v horizontu C: 153, 156 in 508,

Surovinski sestav najdb je prikazan v razpre-
delnici 10,1, Makroskopsko jih je opredelil mag.
Aleksander Horvat (NTF, Katedra za paleontologijo in
geologijo). Najpogostejsa surovina so tufi (50 %). Med
njimi imamo tudi redke tfske brece in kot posebnost
plastoviti tuf, ki se le redko pojavlja tudi v drugih
srednjepaleolitskih najdiscih v Sloveniji. Na drugem
mestu so makroskopsko neopredeljene kamnine #
vsebnostjo kremena (27 o). Na trefjem mestu so rozenci
(19 %), med njmu tdi plastoviti, Tufi in rozenci so
znacilne  lokalne kamnine, ki jih dobimo tudi med
prodom Idrijee. Zanimiva sta keratofir v horizontu C in
neopredeljena surovina v horizontu 0, ki je ni v Sloveniji,
Lusk nismo posebej opredeljevali. Med njimi je verjetno

SURVEY AND DESCRIFTION OF PALAEOLITHIC TOOLS, FIREPLACES AND HEARTIES

tufl. The butt and bulb are not distinguishable. The
retouch is abrupt and alternating. Weight 3.5 g.
Inv. no. 36, without coordinates, combined layers 2
-8

9. Notched tool (42) on a flake blank of grey chert.
The butt and bulb are not distinguishable. The edges
of the flake are totally abruptly retouched. The dor-
sal side is facially retouched. Weight 3 g.

Inv. no. 241, without coordinates, combined layers
2-8.

10. Raclette (39) on the proximal fragment of a blade
shaped or flake blank of grey chert. The butt is flat,
The distal part of the flake is smoothly broken. The
fracture is without trace of use. The right edge is
directly, hinely retouched. Weight 1 g,

Inv. no. 485, quadrat 48 b, spit 6 (-0.94 m to -1.06
m). combined layers 2 - 5a.

1. Retouched flake (62) of light green tuff. The butt
and bulb are not distinguishable. The proximal part
has a partial facial retouch on the ventral side. The
distal part is straight, end retouched with a semi-
abrupt retouch. The left edge is inversely semi-
abruptly retouched. Weight 3 g.

Inv. no. 528, quadrat and spit unknown, combined
layers 2 - 8.

10.3. ANALYSIS OF ARTEFACTS

The “débitage™ products are the most important
group of finds. Those without chips are approximately
equal in number in the entrance (continuous inventory
numbers 53 - 326) and in the central part of the cave
(discrete inventory numbers 409 - 426, 428, 430 - 547).
Sinee there is not a large number anywhere, they will be
dealt with together. Archacological stratigraphic corre-
lation among the various parts of the cave are possible
on the basis of the pronounced layers 4. 6 and 8, and on
the basis of some flakes of the same rock which were
found in both parts of the cave at the same layers. These
flakes have the following inventory numbers: in level
A 54 and 463, 62 and 469, 63 and 458, 65 and 441, 88
and 487, 292, 319 and 459, 320 and 430: in level C:
153, 156 and 508.

The raw material composition of the hinds s
shown in Table 10.1. They were identified macroscopi-
cally by Mag. Aleksander Horvat (NTF Ljubljana, De-
partment of Paleontology and Geology). The most com-
mon raw material is it (50 %). They include also oc-
casional tufl breceia, and, as a peculiarity, laminated tuff,
which has appeared at other Middle Palacolithic sites in
Slovenia, too, but only rarely. In second place are mac-
roscopically unidentified rocks with a quartz content (27
Yo). In third place are cherts (19 %), including lami-
nated cherts. Tuffs and cherts are typical local rocks,
which are also found among the river alluvium of the
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najvec tufskih. Kosov iz kvalitetnega, vecinoma ¢rnega
rozenca je samo 3,5%. Najved jih je v horizontu A.
Vecina sileksov je mo¢no preperelih in imajo rahlo
zaobljene robove. Preperela povrsina je drugacne barve
od notranjosti.

Priblizna gostota najdb kamenih artefaktov je
podana v razpredelnici 10.2. Priblizna zato, ker smo
kljub sejanju in spiranju vseh odkopanih usedlin nadli v

Razpredelnica 10.1: Surovinski sestav kamenih najdb brez lusk.
Table 10,1 Raw material composition of stone finds without eships.

Idrijca. The keratophyre on level C and the unidentified
raw material on level 0, are interesting, neither occur-
ring in Slovenia. Chips were not identified individually.
They probably contain most tuff. Only 3.5 % of picces
arc high quality, for the most part black, chert. There
are most on level A. The majority of silex is heavily
weathered and has slightly rounded edges. The weath-
ered surface is a different colour to the interior.

Plast | Horizont Tuf | Rozenec | Breda Pescenjak | Keratofir | Ostalo | Skupaj
Layer r Level Tuft Chert Breceia | Sandstone |Keratophyre| Other | Total
2 } 0 g . - - | 3
3-5 | - I 5 . - |- 1 5 | oai
4 [ A 43 20 1 2 - 5 . 71
550,56 | A/B 8 | 2 : - - 4 | 14
si6 | - i - : = > | 2
f B 10 5 - . - - 4 19
6/ 7 - 5 - 1 - - - 2 b
7 C 0 | s : ; T 27
ns | - 10 2 - T 14
T 2 : a | = | 1o ||l 3a
2ea | AZD = | e : T EET
Skupaj | Total T 6 | 1 62 228

osrednjem predelu jame najvec 85 % artefaktov, velikih
okoli 10 mm, in samo priblizno 20 % zelo majhnih lusk.
Najvec najdb je v horizontu A (33 % 7 luskami in prav
toliko brez njih).

Med najdbami previadujejo v vseh horizontih
luske, manjie od | em in lazje od 1g. Skoraj vse luske
so bile najdene v osrednjem predelu jame, kjer smo vse
odkopane usedline pregledali s sejanjem in spiranjem.
Lusk je najve¢ v horizontu A (34 %). V krioturbatno
prizadetih plasteh 2 do 5a pride na eno orodje povprecno
5,6 luske, v plasteh 6 do 8 pa samo |8 luske. Vedina
lusk je zelo majhnih in so lazje od 0,5 g. Nedvomno gre
zaa luske, ki so nastale pri retusiranju. Ni izkljuceno, da
je del lusk posledica krioturbacije. Na nekaterih artefaktih
bi bile tako lahko tudi psevdoretuse (r. /1.3 6).

Pri klasifikaciji najdb v razpredelnici 10,2 smo
s¢ oprli na Osoletove opredelitve kamenega gradiva v
Betalovem spodmolu, najbogatejiem srednjepaleolit-
skem najdiséu v Sloveniji (Osole 1991, 8). Te so
naslednje: 1. Orodja so vsi namensko oblikovami sileksi
po Bordesovi tipologiji. 2. Jedra so kosi sileksa, ki imajo
ved orientiranih ploskev - negativov, ki so jih zapustili
odbitki. 3. Klinasti (lamelami) odbitki so klinam podobni
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The approximate density of finds of stone arte-
facts is given in Table 10.2. Approximately, because
despite sieving and washing of all excavated sediment,
we found at most 85 % of artefacts in the central part of
the cave of around 10 mm size, and only approximately
20 % of very small flakes < 1 g (e. g. chips). Most finds
came from level A (33 % with chips and an equal number
without).

Among the finds, chips smaller than | ¢m and
lighter than | g predominate on all levels. Almost all
chips were found in the central part of the cave, where
we examined all excavated sediment with sieving and
washing. There were most chips in level A (34 %). In
the layers affected by ceryoturbation, 2 - 5a, there was
one tool 1o an average 5.6 chips, and in layers 6 - 8, to
only 1.8 chips. The majority of chips are very small and
are lighter than 0.5 g. They are undoubtedly chips made
from retouching. Itis not impossible that some of the chips
are the result of eryoturbation. There could also be some
pseudo-retouch on some of the artefacts (Pl 11).3: 6)

In the classification of finds in Table 10.3, we
relied on Osole’s definitions of stone material in Betalov
spodmol, the richest Middle Palacolithic site in Slovenia
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Razpredelnica 10.2: Gostota najd kamenih artefaktov po plastch.

Table 10.2: Density of finds of stone artefacts by layers.

Plast  Horizont [Orodja | Jedra Pradniki | Odbitki* | Odbitki** | Razbitine | Luske | Skupaj
Layer | Level | Tools | Cores Nodules | Blades® | Flakes** | Chunks Chips Total
2 0 1 | 0 | © 0 2 0 4 7
3-5 | - 6 | 2 | 3 o | un | a 38 64
a [ oA Jae s e 1 | 4 | 8 66 142
3,5a,5b | A/B 2 | 1 i 0 0 8 J I 46
56 | - L0 0 0 | 2 | o | o 3
6 B 3 I 0 0 12 I | 3 | 20
o7 | - 0 | 0 0 Dl sl M |- o 13
i s T 1] o | o | 16 | o | 10 33
7 | - g | o 0 ‘ o [ 5 [ a1 [ 15 29
8 D 9 | L o | s | 2 | B |
2-8 | - 4 | 0o | o S T I A I
Skupaj | Total | 58 | 9 4| | 136 20 ! 194 422

*  Nerctudirani klinasti odbitki. - Unretouched blade shaped blanks,
** Neretusirani in rahlo retuirani odbitki. - Unretouched and lightly retouched flake blanks.

odbitki z bolj ali manj vzporednima stranskima
robovoma, z dobro lo¢ljivo hrbtno in trebudno stranjo,
kjer je bolje ali slabSe izraZzen bulbus. Brez retus ali z
delnimi retudami, rabljeni. 4, Odbitki so ploéati odlomki
sileksa z izrazito hrbtno in trebusno stranjo, kjer je bolje
ali slabse izrazen bulbus. Neretusirani ali le delno
retusirani, rabljeni.' 5. Razbitine so odlomki sileksa, kjer
so vse dimenzije bolj ali manj izenacene, brez hrbtne in
trebusne strani. 6. Luske so majhni ploscati odbitki (<1
cm, <1 g po nadi opredelitvi). 7. Prodniki - gomolji so
zaobljeni sileksi, v celoti ali delno preknti s skorjo.
Lahko so celi ali naceti. Dele skorje imajo lahko tudi
vse kategorije sileksov od | do 6.

Talon je ohranjen samo na polovici odbitkov.
Poskodovan talon ima 10 % vseh odbitkov. Taloni s
korteksom so redke izjeme. Ohranjeni taloni so fasetiran
(13 %), gladki (14 %) in ncopredeljivi (23 %). Odstotek
fasetiranih talonov je najved)i v horizontu D, Redki
levalloisjski odbitkn i eno levalloisysko jedro (1 [0.4:
4-5; 10.6.; 4-3) povore za nesporno uporabo levalloisjske
tehnike za pripravo jeder in odbijanja poleg drugih
tehnik. Tehnolosko zanimiv kratek (levalloisjski?)
odbitek (1. 10.4: 4) ima dobro vzporednico v horizontu
C Betalovega spodmola (Osole 1991, t. 24:1).

Retusiranih je 47 % vseh odbitkov, vkljuéno z
orodji. To kaze na intenzivno uporabo kamenih izdelkov.

"V prihadnje bi bilo umestno lodit retudirane in neretusirane
odbitke, vkljuéno s klinastimi.

(Osole 1991, p. 8). These are the following: 1. Tools are
all deliberately formed silexes by Bordesian typology.
2. The cores are pieces of silex which have many ori-
ented scars, that flakes have left behind them. 3. Blades
and blade-shaped blanks are products of “*débitage” with
more or less parallel side edges, with well separated back
and undersides, where there is a more or less pronounced
bulb. Without retouch or partial retouches, used. 4.
Flakes are products of “débitage™ with pronounced back
and undersides, where there is a more or less pronounced
bulb. Unretouched or only partially retouched, used.' 5.
Chunks are pieces of silex, all of the dimensions of which
are more or less the same, without back and undersides.
6. Chips are small, flat flakes (<1 em, <1 g according to
our definition). 7. Pebbles and nodules are rounded si-
lex, wholly or partially covered with cortex. They may
be whole or splintered. All categories of silex from | to
6 can also have a partial cortex.,

The butt has been preserved on only half of the
flakes. Ten percent of all flakes have a damaged butt.
Butts with cortex are a rare exception. Preserved butts
are facetted (13 %), Nat (14 %) and undefined (23 %).
The percentage of facetted butts is highest on level D.
Occasional levallois flakes and one levallois core (£,
10.4: 4-5; 10.6; 4-5) 1estify 1o the unarguable use of
the levallois technique for preparing a core and knapping,

In future, we will artificially divide retouched and
unretouched flakes, including with blades and blade-shaped
blanks.
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Pogosta je sirma retusa. Med orodji je 15,5 %
polomljenih («. 101 7; 10.3: 7; 10.6: 2; 1.7 4, 1)),
kar lahko dokazuje. da so orodja v jami moc¢no rabili
Odstotek neretudiranih odlomljenih odbitkov je bistveno
nizp. Nayved odlomljenith orodyy (30 %4) je v horizontu
A. Na jedra in razbitine pride vsega 6 odbitkov, vkljuéno
z orodji. Samo na redkih odbitkih so rahli sledovi retus.
Vendar jih nismo zgolj na podlagi tega uvrstili med
orodja, prikazana na tablah 10,1 do 10.7

Jedra so nepravilne oblike, razen enega levalloisj-
skega jedra (¢. /114 5), najdenega v kuriiéu horizonta
C in enega diskoidnega jedra v sklopu plasti 3 do 4
(neobjavljeno). Od istega jedra sta dva odbitka, ki nam
Jihje uspelo sestaviti (inv. Stev, 153 1n 156), Najdena
sta bila v vhodnem predelu jame 0,75 m narazen »
plasti 7 (horizont C). Razlika v globini je 24 cm in je
verjetno nastala zaradi terenske metode. Odbitek Stey
153 je ventralno drugace patiniran kot dorzalno, kar
kaze na ponovno uporabo ncko¢ Zze obdelovanih
kosov, [z enake surovine kot sestavljiva odbitka sta
tudi odbitka Stev. 450 in 492, najdena v osrednjem
predelu jame v sklopu zgubanih plasti 2 do Sa.

in addition to other techniques. The technologically in
teresting short (levallois?) flake (PL 10.4: 4) has a good
parallel in level C of Betalov spodmol (Osole 1991, PL
24:1).

Forty seven percent of flakes, including 1ools,
are retouched. This indicates the intensity of use of the
flakes as tools. The retouch is often abrupt. Among tools,
15.5 % are broken (PL 10.1: 7; 10.3: 7 10.6; 2; 10.7:
4, 1), which may also show that the tools in the cave
were greatly used. The percentage of unretouched bro-
ken fakes is essentially lower. There are most broken
tools (30 %) on level A, There are 6 flakes, including
tools o each core or chunk. Only occasionally do Nakes
have slight traces of retouch. However, we considered
this inadequate to classify them among tools shown on
Plates 10.1 - 10.7.

Cores are of rregular form, except for one
levallois core (P 10.4: 5), found in the hearth on level
C and one discoidal core in the combined layers 3 - 4
(unpublished). Two flakes which we succeeded in refit-
ting are from the same core (inv. nos. 153 and 156).
They were found in the entrance part of the cave, 0.75

St 10.3; Divje babe I, Gob¢asto praskalo (plast 7} in orodje z izjedo (plast 8). Foto: Marko Zaplanl.
Fig. I1).3: Divje babe |. Nosed scraper (layer 7) and notched tool (layer 8). Photo: Marko Zaplatil
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Prodnik je en sam, razbit v dva razliéno patinirana
dela (inv. Stev. 334 in 342). Oba dela sta bila najdena
v vhodnem predelu jame 3,7 m narazen v dnu plasti
8 (horizont D). Bila sta skoraj na isti globini, ce
upodtevamo nagib plasti. Prodnik je iz zelenega tufa.
Razen njega so bili najdeni Se trije prodniki iz
temnosivega apnenca, vsi domnevno v horizontu A.
Eden je bil razbit. Nadli smo tudi odbitke. Ostala dva
sta brez sledov uporabe.

Skoraj vsa orodja so na odbitkih, kar znese 29 %
vsch odbitkov in 25 % vsch najdb brez lusk. Ce
upodtevamo Se rahlo retudirane odbitke, je odstotek
retusiranih odbitkov vegji od 30. To so dosti pogoste
vrednosti v srednjepaleolitskih najdiiéih Evrope (Gam-
ble 1986, 402 s). V Betalovem spodmolu imamo tako
visok delez orodyy samo v starejsih horizontih, A - C
(Osole 1991, 115, 21s). Znadilen je tudi za MatjaZeve
kamre (Osole 1977, 24), Momovo zijalko (M. Brodar
1996) in tu neobravnavane starejse horizonte v Divjih
babah 1. V Krapini, kjer ni lusk in prodnikov, je orodij
33 % (Simek 1991).

Kline, retudirane v orodja in neretuiirane, so
skrajno redke. Imamo jih samo 2,5 %. V nobenem
primeru ne gre za znadilne mlaysepaleolitske kline,
Krhljast odbitek je samo eden, in sicer 1z kremenovega
pescenjakovega prodnika, Odbitkov in orodij s
korteksom je 5 %, Vedina odbitkov je bila verjetno drugje
oadbita od skrbno pripravljenih jeder.

PPo vseh znakih sodec v jami niso izdelali veliko
arodij. Vendar niso vanjo prinesli samo gotovih izdelkov.
Nekaj orodij je bilo nedvomno narejenih na najdiscu, Sc
ved pa verjetno popravljenih in preoblikovanih.  Pri
zadnjem opravilu so lahko nastale Stevilne zelo majhne
luske.

Orodja so posebej opisana v katalogu in, kjer je
bilo mogode, tudi opredeljena po Bordesovi tipologiji
(r. 101 - 10.7). Pregled orodij je prikazan v razpredelnici
[0.3. Pomembna so orodja mlajSepaleolitske skupine
(Bordesovi tipt 30 do 37 in 40). Ta orodja v zdruZenih
horizontih A do D sicer niso pogosta, vendar so glede
na majhno gostoto najdb vseeno 16-odstotno zastopana.
To je za slovenske razmere visok odstotek. Pomembno
je tudi, da imamo vse glavne tipe mlajsepaleolitske
skupine oradij, razen noza s hrbtom. Za atipicno praskalo
(r. 10.3: 9) imamo dobro vzporednico v moustérienskem
horizontu B Betalovega spodmola (Osole 1991, t. 33:
6). Popolna novost v tem ¢asu pri nas so odbitki in kline
s precno retuso (r 10.4: 2; 10.5: 5). Zelo redko orodje
Jje tudi izmenicéno konvergentno strgalo (r. 10,30 10).
Poschnost sta nohtasto in gobéasto praskalo (Bordesov
tip 10in 13) kot znacilni mlajsepaleolitski orodji (r. 10.2:
12: 10.5: 1). Vendar sta obe izdelani na Sirokih odbitkih,
sta nepravilnih oblik in kot taki nimata dosti skupnega s
podobnima mlajsepaleolitskima orodnima tipoma.
Vezporednice za gobcasto praskalo dobimo predvsem v
horizontu E nadega najdis¢a (neobjavljeno). Druga
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m apart in layer 7 (level C). The difference in depth was
24 ¢m, and was probably created by the field recovery
technique used. Flake no. 153 is paiinated differently
ventrally than dorsally, which suggests re-use of already
worked picces. Flakes no. 450 and 492, found in the
ceniral part of the cave in the combined folded layers 2
- 5a, are knapped of the same raw material. There is a
single pebble, broken into two (inv. nos. 334 and 342).
Both parts differently patinated were found in the en-
trance parl of the cave, 3.70 m apart on the floor of layer
8 (level D). They were at almost the same depth, bear-
ing in mind the declination of the layer. The pebble is of
green tuff. Beside it were found a further three pebbles
of dark grey limestone, all presumably in level A. One
was broken. We also found flakes. The other two were
without any trace of use,

Almost all the tools are on flakes, and they
amount to 29 % of all flakes and 25 % of all finds with-
out chips. If we bear in mind slightly retouched flakes,
the percentage of retouched flakes is more than 30. These
are frequent enough values at Middle Palacolithic sites
in Europe (Gamble 1986, pp. 402 on). In Slovene sites
there is only such a high percentage of tools in the older
levels, A - C at Betalov spodmol (Osole 1991, pp.11lon
and 2lon). It is also typical of MatjaZzeve kamre (Osole
1977, p. 24), Mornova zijalka (M. Brodar 1996) and the
older levels of Divje babe 1 not dealt with here. In
Krapina, where there are no chips and pebbles, tools
amount to 33 % (Simek 1991).

Blades, retouched into tools or unretouched, are
extremely rare. There are only 2.5 %, including blade
shaped blanks. There is no case of a typical Upper
Palacolithic blade. There is only one pebble segment,
and this is made of quartz sandstone. Flakes and tools
with cortex amount to 5 %. The majority of flakes were
probably knapped from cores carcfully prepared else-
where.

Judging by all the signs, they did not make many
tools in the cave. However, they did not bring into it
only completed products. Some tools were undoubtedly
made at the site, and more probably repaired and re-
shaped. The last but one task could have created the
numerous very small chips.

Tools are described individually in the catalogue
and, where possible, also classified by Bordesian typol-
ogy (Plates 10.1 - 101.7). A survey of tools is shown in
Table 10.3. Tools of the Upper Palacolithic group
(Bordesian types 30 - 37 and 40} are important, These
tools are not frequent in combined levels A - D, but in
view of the low density of finds, they represent 16 %,
This is relatively high for Slovene Middle Palacolithic
siles. It is also important that all main types of the Up-
per Palaeolithic group of tools are here, except a backed
knife. We have a good parallel for the atypical end-
scraper (PL 10,3 9) in Mousterian level B of Betalov
spodmol (Osole 1991, P1. 33: 6). Flakes and blades with
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posebnost so kombinirana orodja (1. J0.2: 4 [0L6: 1;
H10.7: 1). ¥V dveh primerth gre za kombinacijo s skupino
milajsepaleolitskib orodij (r. 10.2: 4 10.7: 1). Vse e
posebnosti in novosti, skupa) z nekaterimi estetsko
oblikovanimi orodji (sl /11.3), kazejo napreden znadaj
tvorcev najdenih tvarmnih ostankov v Divjih babah 1. Zalo
nas v takem kontekstu konee koncev ne bi smela
presenetiti niti najdba domnevne koidéene pidcali.

L

SL 104 Divie babe 1. Kostna tvorba s pravilne okroglo
luknjico (plast 5). Pogled od zgoraj in spodaj. Foto: Marko
Zaplatil.

Fig. 10.4: Divje babe I. Bone material with regular circular
hole. View from above and below. Photo: Marko Zaplauil.
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end retouch are a complete novelty at that time here (PLL
{0.4: 2: 10.5: 5). The alternating convergent  side-
scraper is also a very rare tool (PL 10.3: 10). The
unguiforme end-scraper and nosed carinated scraper
(Bordesian type 10 and 13) are particularities as typical
Upper Palacolithic tools (PL 10.2: 12; 10.5: ). How-
ever, both are made from flakes, are of irregular shape
and., as such, do not have enough in common with simi-
lar Upper Palacolithic tool types. There are parallels to
the nosed carinated scraper in level E of this site (un-
published). Combined tools are another peculiarity (£,
10.2: 4; 10.6: 17 10.7: 1), In two cases, they are a com-
bination of’ Upper Palacolithic tools (PL 10.2: 4 10.7:
7). All these peculiarities and novelties, together with
some acsthetically shaped tools (Fig. 10.3), show the
advanced character of the Palacolithic man who left the
material remains found in Divije babe 1. So in such a
context, we should not really be surprised at the find of
the suspected bone fute.

The entire Middle Palacolithic tools for the mo-
ment do not have real comparisons in other Slovene sites,
as concerns density and above all richness of tool types.
So we propose for the entire group of finds the working
name Mousterian “Divje babe | type”. The proposal is
based on the elaborated chronology of the type of site,
which is paleoecologically and radiometrically verified,
and supported by Aurignacian finds above the layers
with Mousterian, as well as by the general characteris-
tics of the collection of stone tools found. We may ad-
ditionally ascribe to this type the occasional finds from
Matjazeve kamre and Mornova zijalka (Osole 1977; M,
Brodar 1996). However Mitja Brodar (1996) idenuficd
the finds from Mornova zijalka in his most recent study,
on the basis of typology in the Upper Palacolithic.

The richest level A in Divje babe | matches
chronostratigraphically Mousterian level E in Betalov
spodmol (Osole 1991). Betalov spodmaol has only 10 %
of tools of all finds without chips at level E, and level A
at Divje babe 1 20 %, The two levels are difficult to
compare typologically in view of the small number of
tools. The density of individual types and richness of
types, namely, are very dependent on the size of the col-
lection (Gamble 1986, p. 356, Fig. 8.7). To date, some
similar finds in Slovenia have been placed among den-
ticulate Mousterian (Osole 1977; Petru 1989). On the
basis of our findings at Divje babe [, it no longer seems
appropriate. The denticulate Mousterian in France is
poor in ol types, there is a perceptible tendency to-
wards blade knapping, the levallois technique is rare,
among tools there are very few points and side-scrapers
and a lot of denticulate tools (Draily 1992). These arc in
no sense the general characteristics of this material,
which contains a relatively large variety of ool types,
and few denticulates. There seems, therefore, to us the
basis for the provisional naming of an independent re-
gional type of artefact assemblage.
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Razpredelnica 10 3 Pregled orodij (po Bordesu) po plasteh.
Table 10.3: Survey of tools (Bordesian typology) by layer.

Plast  Horizont | ‘ | ‘ ‘ Skupaj
Layer Level | 10 | 23| 25| 27 | 29 | 30 |31 JEJ 34 35|39 40 42 ] 43 | 62 Total
2 l 0 EEEE ‘ = e e T = [ ) T |

| | i
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6/7 - | D | T | e e B [ It 3 ] P 1 I | ] | -
| IEEIEAIE - |
7 C ! -|‘.'- | e o e P s e | (e T 6
m’_ -l -a ] |5 8
8 D | I ) K ] e | | e 0 ) et B2 ey ] 9
2-8 | A-D | = !‘ l\ - N
Skupaj | Toml [ 3 [ 1|02 0o f2]af2]2]w]2]4]s]2 58
Strgala. — Side-scrapers: 10 - 29,
Praskalo. — Typical end-scraper: 30

Miajsepaleolitska orodja.
Strgalce. — Racletie: 39,
Orodje z 1zjedo. — Notched tool: 42.
Nazobéano orodje. — Denticulate: 43.
Razno. - Various: 62,

Upper Palacohithic tools: 31 - 35, 40.

* Kombinirano orodje: sveder - nazobéano orodje. — Combined tool: borer - denticulate.

** Kombimrano orodje: vbadalo - ravno strgalo.

Vse srednjepaleolitske najdbe zaenkrat nimajo
prave primerjave v drugih slovenskih najdidcih, kar
zadeva gosloto in predvsem bogastvo orodnih tipov. Zato
predlagamo za celotni skupek najdb delovno oznako
mousterienski “tip Divje babe 17, Predlog utemeljujemo
z izdelano kronologijo tipskega najdisca, ki je
paleockolosko in radiometricno preverjena in podprta 2
aurignacienskimi najdbami nad plastmi z moustéricnom,
kakor tudi s sploinimi znaéilnostmi zbirke najdenih
kamenih orodij. Temu tipu lahko pripisemo Se redke
najdbe iz Matjazevih kamer in Mornove zijalke (Osole
1977, M. Brodar 1996). Mitja Brodar (1996) je opredelil
najdbe iz Momove zijalke v svoji najnovejsi Studiji na
podlagi tipologije v mlajsi paleolitik.

Najbogatej$i horizont A v Divjih babah |
kronostratigrafsko ustreza moustérienskemu horizontu
E v Betalovem spodmolu (Osole 1991). Betalov spodmol
ima v horizontu £ samo 10 % orodij od vseh najdb brez
lusk, horizont A v Divjih babah | pa 20 %. Tipolosko
sta oba horizonta tezko primerljiva glede na majhno
Stevilo orodij. Gostota posameznih tipov in bogastvo
tipov sta namred zelo odvisni od velikost zbirke (Gam-
ble 1986, 3560, Fig. 8.7). Doslej so se nekatere podobne
najdbe v Sloveniji postavljale v nazob&ani moustérien
(Osole 1977; Petru 1989). Na podlagi nasih ugotovitev

Combined tool: burin - straight side-scraper,

In a developmental sense, the type here, as well
as all Slovene Mousterian, which is most representa-
tively apparent in Betalov spodmol, is connected with
the Mousterian in north-cast Italy, where towards the
end of the Middle Palacolithic, there were ever more
tools of the Bordesian Upper Palacolithic group (Palma
di Cesnola 1996, pp.146 on).

The other important group of finds is the
Aurignacian finds in level 0 in Tayer 2 and above layer
4, For the most part, these are bone points and only one
stone tool (PL 10.1: 1 - 5). All finds originate from the

dem
&

r:l

SE0.5: Divie babe 1 Kroglice iz peicenih zm najdene v
plasti 4 (moustérien). Foto: Marko Zaplatil.

Fig. 10.5: Divje babe 1. Spheres from grains of sand found in
layer 4 (Mousterian). Photo: Marko Zaplatil.
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v Divjih babah I, s¢ nam to ne zdi ved primerno,
Nazob¢ani moustérien v Franciji je reven z orodnimi
tipi, zaznavna je teznja h klinastim odbitkom, levallois)-
ska tehnika je redka, med orodji ima zelo malo konic in
streal ter veliko nazobcanih orodij (Draily 1992). To
nikakor niso splodne znacilnosti naiega gradiva, Ki
vsebuje sorazmerno veliko razlicnih orodnih tipov, pa
malo nazobcanih orodij. Zato se nam zdi zacasno
osnovanje samostojnega regionalnega tipa umestno.

Razvojno se nad tip, kakor tudi ves slovenski
imoustérien, ki je najbolj reprezentativno zastopan v
Betalovem spodmolu, povezuje z moustéricnom v
severovzhodni Italiji, kjer je proti koncu srednjega
paleolitika vse vec orodij Bordesove mlajsepaleolitske
skupine (Palma di Cesnola 1996, 146 ss).

Drugi nadvse pomembni sklop najdb pred-
stavljajo aurignacienske najdbe v horizontu 0 v plasti 2
in nad plastjo 4. V glavnem gre za ko&éene konice in
samo eno kameno orodje (1. /0.1 T - 5). Vse najdbe
izvirajo iz osrednjega predela jame. Plast 2 je bila v
vhodnem predelu namred precej poskodovana, Tipo-
losko podrobneje neopredeljivo strgalo je za vrednotenje
horizonta 0 nepomebno. Kodéene konice pripadajo vsaj
dvematipoma, in sicer konici z razcepljeno bazo (r. 10./:
1) (Delporte in dr. 1988) in konici tipa Potocka zijalka
po Mitji Brodarju (1985b). Prva predstavlja vodilni tip
v evropskem aurignacienu. Najblizje vezporednice zanjo
imamo v Potocki zijalki (5. Brodar in M. Brodar 1983,
T.9: 102) in Mokriski jami (M. Brodar 1959, T. 1). Druga
bolj ali manj oddaljena najdiséa na juzni strani Alp so
Fumane pri Veroni (Bartolomei in dr. 1992a, Fig. 9.2;
1992b, Fig. 27 - 28) in Vindija v Hrvatskem Zagorju
(Malez 1988, 51, 2, Tab. 1: 1). Za bogate aurignacienske
horizonte Potocke zijalke je #nacilno sorazmermno majhno
stevilo retuSiranih klin in sorazmerno veliko strgal (S.
Brodar in M. Brodar 1983, 114 ss, T. 1 - 5; Allsworth-
Jones 1990, 195). To bi lahko bilo odraz pomanjkanja
dobrih surovin za izdelovanje kamenih orodi), Nekaj
podobnega je bilo ugotovljeno v Spaniji (Strauss 1990),
Ce sprejmemo tako razlago, lahko sprejmemo kot
mogodce tudi nekatere najnovejse Brodarjeve stra-
tigrafske in tipoloske opredelitve artefakiov srednje-
paleolitskega izgleda v Spehovki in domnevno v
Mornovi zijalki v aurignacien (M. Brodar 1993; 1996).
Vendar sami sporne najdbe iz obeh najdisé pripisujemo
s¢ vedno moustérienu, in sicer tu predlaganemu “tipu
Divie babe 1. ¥ Spehovki imajo srednjepaleolitski
oradni tipi, ki jih je M. Brodar uvrstil v aurignacien
(1993, T. 3: 81: 2: 66, 73; 4: 31). pogosto raze, ki so
lahko nastale zaradi premikoy v usedlinah, nima pa raz
noben mlajsepaleolitski tip (1993, T. 1). Zato lahko
dvomimo v prvotno stratigrafsko lego omenjenih najd.
Stratigrafija pa je Brodarjev glavni dokaz za opredelitev
dela biviih moustérienskih najdb iz tega najdisca v
aurignacien. Glede na aurignacienske najdbe in
klimatske zahteve interstadiala Potocke zijalke (S.
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central part of the cave, Layer 2 was fairly damaged in
the entrance part. The side-scraper typologically uni-
dentified in more detail is unimportant for assessing level
). The bone points belong to at least two types: split-
based points (PL 10.1: 1) (Delporte ef al. 1988) and
Potocka zijalka point type according to Mitja Brodar
(1985b). The first represents the leading type in the
Luropean Aurignacian. The closest parallel to it 1% in
Potocka zijalka (S. Brodar & M. Brodar 1983, PL. 9:
102) and Mokriska jama (M, Brodar 1959, PL. 1), Other
more or less distant sites on the southern side of the
Alps are Fumane by Verona (Bartolomei er al. 19924,
Fig. 9.2; 1992b, Figs. 27 - 28) and Vindija in Croatian
Zagorje (Malez 1988, Fig. 2, PL. 1:1). A relatively small
number of retouched blades and a relatively large number
of side-serapers is the typical ratio for the rich
Aurignacian levels of Potocka zijalka (S. Brodar & M.
Brodar 1983, pp. 114 on, PL 1 - 5; Allsworth-Jones 1990,
p. 195). This could be a reflection of the lack of good
raw materials for producing stone tools. Something simi-
lar was found in Spain (Strauss 1990). If we accept such
reasoning, we can accept as possible also some of the
most recent Brodar stratigraphic and typological identi-
fication of artefacts of Middle Palacolithic appearance
at Spehovek and possibly at Mormova zijalka into the
Aurignacian (M. Brodar 1993; 1996), However, we still
prescribe the disputed finds themselves from the two
sites to the Mousterian, to the proposed “Divje babe 1
type”. At Spehovka, Middle Palacolithic tool types
which M. Brodar (1993, P1. 3: 81: 2: 66, 73: 4: 31) clas-
sifies into the Aurignacian oflten show abrasions which
have been created because of movement in the sediment,
but no Upper Palacolithic tools have abrasions (M.
Brodar 1993, PL. 1). We may therefore suspect the onigi-
nal stratigraphic position of the finds cited. However,
the straugraphy 1s Brodar’s man evidence for classify-
ing part of former Mousterian finds from this site in the
Aurignacian. In view of the Aurignacian finds and cli-
matic demands of the interstadial of PotoCka zijalka (5.
Brodar & M. Brodar 1983) and today’s chronology of
the Last Glacial, we may connect this mterstadial only
with the west European interstadials Hengelo and Arcy
and with the interphase Hengelo/Arey. Radiometric
dating, palacoccological explanations of microfauna and
flora and stratigraphic-sedimentological data at Divje
babe [ allow the probability that mainly layer 5 is from
approximately the same time as layer 7 at Potocka
zijalka, Both layers are for the moment the most appro-
priate parallels of the Hengelo interstadial (Turk 1996).
If it is actually thus, the apparently disputable classili-
cation of the finds as “Divje babe | type™ also becomes
more understandable from the chronological point of
view. At the same time, it means coexistence of the last
Neanderthals and the carly Cromagnons on the territory
of Slovenia.

In addition to the described stone and bone tools,



SUBVEY AND DESCRIFTION OF PALAEGLITHIC TOOLS, FIREPLACES AND HEARTHS

Brodar in M. Brodar 1983) in danaSnjo kronologijo
zadnjega glaciala lahko ta interstadial povezemo samo
z zahodnoevropskima interstadialoma Hengelo in Arcy
ter z interfazo Hengelo/Arcy. Radiometricne datacije,
paleockoloske razlage mikrofavne in flore ter strati-
grafsko-sedimentolodki podatki v najdiscu Divje babe |
dopusajo verjetnost, da je predvsem plast 5 iz priblizno
istega Casa kot plast 7 v Potocki zijalki. Obe plasti sta
zaenkrat najustreznejdi razlicici interstadiala Hengelo
(Turk 1996). Ce je dejansko tako, postane navidezno
spormo opredeljevanje najdb “tipa Divje babe 17 bolj
razumljivo tudi s kronoloskega vidika. Obenem to
pomeni sobivanje poslednjih neandertalcev in zgodnjih
kromanjoncev na ozemlju Slovenije.

Poleg opisanih kamenih in koiéenih orodij smo
nasli Se tri ko&¢ke okre: enega v sklopu plasti 3 do 4
(kvadrat 53, rezenj 3) in dva v plasti 6 (kvadrat 28, reZenj
13; kvadrat 8, rezenj 18). Vsi so oker barve. Neobicajna
najdba je divje rastena kost diskaste oblike, ki ima v
sredini naravno luknjico (sl [0.4). Najdena je bila v
plasti 5 (kvadrat 41a, rezenj 15). Prav tako neobiajne
so tri razliéno velike pravilne kroglice iz pestenih zm
(s 10.5). Najdene so bile v sklopu plasti 3 do 4 (kvadrat
41, rezenj 6; kvadrat 43, rezenj 5) in v plasti 4 (kvadrat
48a, rezen) 7).° Na naravno globoko razbrazdanem kosu
dolomita je na povrdini umetna zareza (s1. 10.6). Najden
je bil v sklopu plasti 3 do 4 (kvadrat 55¢, rezenj 10).
Kot brnivko lahko razlagamo obojestransko preluknjano
diafizo femurja mladega jamskega medveda (sl 11.15).
Najdena je bila v zdruZenih plasich 4 - 5a (kvadrat 6,
rezenj 12). Vse omenjene posebne najdbe izvirajo iz
osrednjega predela jame. NajzagonetnejSa najdba je
nedvomno t. i, kod¢ena piscalka iz zgornjega dela plasti
8, ki jo bomo podrobneje opisali posebej. Najdena je
bila v kvadratu 17, rezenj 21, v neposredni blizini
manjiepa ognjisca. Socasnosti najdbe in ognjisca se ne
da dokazau.

? Preiskava ene od kroglic 2 rtg difrakeijo je dokazala. da sta
vedinska minerala kalcit in kremen (analizirala Breda Mirtic,
NTF, Oddelek za geologijo).

81 10,6 Divje babe 1. Neobicajen kos dolomita 2 zarezo najden
v sklopu plasti 3 in 4 (moustérien). Risba: Dragica Knific
Lunder, foto: Marko Zaplatil.

Fig. 10.6: Divje babe I. Unusual picce of dolomite with
incision, found in combined layers 3 and 4 (Mousterian).
Drawing: Dragica Knific Lunder, photo: Marko Zaplatil,

we also found a further three pieces of ochre: one in the
combined layers 3 - 4 (quadrat 53, spit 3) and two in
layer 6 (quadrat 28, spit 13; quadrat 8, spit 18). All are
ochre colour. A pathological? bone of discus shape,
which has a natural hole in the centre is an unusual find
(Fig. 10.4). It was found in layer 5 (quadrat 41a, spit
15). Equally unusual are three variously sized regular
spheres from fine grains of sand (Fig. 10.5).” They were
found in the combined layers 3 - 4 (quadrat 41, spit 6;
quadrat 45, spit 5) and in layer 4 (quadrat 48a, spit 7). A
naturaly deeply furrowed piece of dolomite is artificially
cut on the surface (Fig. /0.6). It was found in the com-
bined layers 3 - 4 (quadrat 55¢, spit 10). Some kind of'a
whistle or a pendant may be a diaphysis of young cave
bear pierced from both sides (Fig. 11.15). It was found
in combined layers 4 - 5 (quadrat 6, spit 12). All the
cited specific finds originate from the central part of the
cave. The most puzzling find is undoubtedly the so-
called bone fute from the upper part of layer 8, which
we will describe in more detail. 1t was found in quadrat
17, spit 21, in the direct vicinity of a small fireplace,
The contemporancousness of the find and the hearth
cannot be demonstrated.

? Analysis of one of the spheres by X-ray diffraction showed
that the minerals calcite and quartz predominate {analysed
by Breda Mirtié, NTF Ljubljana, Department of Geology).
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10.4. PALEOLITSKA KURISCA IN OGNIISCA

Ostanke kuris¢ in ognjisé smo odkrili v naslednjih
plasteh: 42, 5, 6. 7 in 8. Pripadajo naslednjim
horizontom: A?, A/B, B, C in D. Nekatera kuridca v
vhodnem predelu jame smo lahko zaradi neustrezne
terenske metode napaéno opredelili (glej dalje).

Domnevno kuriiée v horizontu A (plast 4) je bilo
ohranjeno v obliki manjSe koncentracije drobeev lesnega
oglja smreke in velikega jesena pod vedjim blokom v
vhodnem predelu jame (kvadrat 186, globina -1.40 m).
Oglje je bilo v zelo slabem stanju in je vecinoma
propadlo. Zaradi slabe loéljivosti plasti na mestu
domnevnega kuridéa ni izklju¢eno, da pripada namesto
horizontu A horizontu 0 (plast 2). V plasti 4 je polno
mikroskopskih drobeev oglja, ni pa pooglenelih kostnih
odlomkov, znac¢ilnih za vsa ostala kurid¢a/ognjidca in
plasti s kurisci/ognjisci. To razlagamo s pozarom v blizini
Jjame in s presedimentiranjem ogljenih drobeev,

Ognjisée v horizontu A/B (plast 5b) je bilo v
osrednjem predelu jame in je v najdiséu najbolje
ohranjeno (sl. 2.5 in 10.7). Edino izpolnjuje pogoje za
ogniscéa oziroma in sine kuridéa, ki jih predstavljajo
prostorsko omejene koncentracije oglja in/ah pepela #
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10.4. PALAEOLITHIC HEARTHS AND
FIREPLACES

The remains of hearths and fireplaces were dis-
covered in the following layers: 42,5, 6, 7 and 8. They
belong to the following levels: A2, A/B, B, C and D.
Some hearths in the entrance part of the cave may be
misclassified due to the an improper field technique (see
below).

The suspected hearth on level A (layer 4) was
preserved in the form of a small concentration of frag-
ments of charcoal of spruce and ash under large blocks
in the entrance part of the cave (quadrat 186, depth -
1.40 m). The charcoal was in very poor condition, for
the most part disintegrated. Because of the difficulty of
distinguishing layers at the site of the suspected hearth,
it cannot be excluded that it belongs to level 0 (layer 2)
rather than level A. Layer 4 is full of microscopic frag-
ments of charcoal, but not charred bone fragments char-
acteristic of all other hearths, including two fireplaces
and layers with remains of hearths. We explain this by a
firc in the vicinity of the cave and the resedimentation
of the charcoal fragments.

The fireplace on level A/B (layer 5b) was in the
central part of the cave and is the best preserved at this
site (Figs. 2.5 and 10.7). It is the one to meet the condi-
tions for a fireplace or in sindhearth provided by a lim-
ited concentration of charcoal and/or ash with visible
signs of burning in the form of rubefaction or burnt
ground. According to definition a hearth is without a
construction, a fircplace may be dug into the ground,
paved, surrounded by stones, or built up or walled with
carth at one edge (Callow & Cornford 1986, p. 193;
Wattez 1988). This fireplace was in a shallow basin. The
stones in the vicinity probably do not belong to it Simi-
larly not the block which covered the fireplace hollow.
Between it and the burnt material there was a thin ster-
ile layer, similar to the layers above and below., The sev-
eral em thick layer of burnt material is the sharp himit
with the neighbouring layer. [t contained a large number
ol fragments of charcoal of spruce, pine, arolla pine,
yew, juniper and some deciduouss, and more rarely,
picces ol charred bone. The charred material was barely
1.3 % of all bone fragments. A charred grass seed is a
peculiarity, as is a white inorganic substance. Its chemi-
cal components are magnesium, silicon, aluminium,
potassium and calcium (analysed by the Criminal In-
vestigation Laboratory of the Ministry for Internal Af-
fairs in Ljubljana). These elements are in the wood ash
of pine (Wattez 1988, pp. 356 on). The substance, which

SL 107 Divje babe 1. Poglobljeno ognjisce v plasti 5 b
(moustérien). Risba: Ivan Turk in Dragica Knific Lunder,

Fig, 10.7: Divje babe 1. Hollowed out fireplace in layer 5h
(moustenan). Drawimg: lvan Turk and Dragica Knific Lunder.



vidnimi posledicami kurjenja v obliki oZzganih ali
zapecenih tal. Kurisce je brez konstrukeije, ognjisce pa
je lahko vkopano v tla, tlakovano, obdano s kamni ali
obzidano oziroma nasuto na enem koncu (Callow in
Cornford 1986, 193; Wattez 1988). Nase ognjisce je bilo
v plitki kotanji. Kamni v okolici verjetno ne sodijo
zdraven. Prav tako ne blok, ki je pokrival ognjiséno
vdolbino. Med njim in Zganino je bila tenka sterilna plast,
podobna talnini in krovnini. Nekaj cm debela plast
zganine je ostro mejila na sosednje plasti. Vsebovala je
veliko drobeev oglja smreke, bora, cemprina, tise, brina
in nekega listavea ter bolj redke kose zoglenelih kosti.
Zoglenclih odlomkov je komaj 1,3 % od vseh kostnih
odlomkov. Posebnost je zoglenelo seme trav in bela
anorganska snov. Njene kemijske sestavine so magnezij,
silicij, aluminij, kalij in kalcij (analiziral Kriminalisti¢ni
laboratori) Ministrstva za notranje zadeve v Ljubljani).
Te sestavine so v lesnem pepelu borovea (Wattez 1988,
356 s). Snov, ki je mehka, lazja od vode in odporna na
visoke temperature in moéne kemikalije, je v majhnih
koli¢inah nastala v ognjiséu. To potrjuje najdba iste snovi
v ognjiséu v zgornjem delu plasti 8 v osrednjem predelu
Jame. Razen tega je bilo v sami Zganini $e pet zob in
dvanajst kosti jamskega medveda ter 363 nedolocljivih
kostnih odlomkov, vecinoma manjsith od 1 cm.
Povpredna teza kostnih odlomkov v plasti Zganine je
0.5 g, kar je Stiritkrat manj od povpreéne teze v plasti 5.
Celih kosti je samo 0.5 % ali trikrat manj od povprecja
za plast 5. V neposredni blizini Zganine sta bili na ravni
ognjiséa dve delno razpadli lobanji odraslih jamskih
medvedov, ena v kvadratu 31, druga v kvadratu 38 (s,
[0.&). Potrebno je poudariti, da tako ohranjenih loban)
v plasti 5 ni, in da so bili preostali redki primerki (6
lobanj) odkriti predvsem v plasti 4. Ostali fosilni ostanki
iz ognjiscnih kvadratov 25, 28, 31, 38 do 40 in na ravni
ognjiséa, vendar zunaj zganine, pripadajo prav tako
izkljuéno jamskemu medvedu. Previadujejo lobanjski
odlomki, predvsem juvenilnih primerkov, in odlomki
vretenc ter reber. Kar 97 % odlomkov je manjsih od 5
cm. Popreéna teza odlomka je 2.5 g. Celih kosti je samo
1,5 %. Pripadajo izkljuéno zapestno-nartnim, stopalnim
in prsinim kostem. Ozganih ali zoglenelih kosti ni.
Steviléno stanje osebkov in starosini sestav sta naslednja:
2 adultna, 3 juvenilni primerki in 15 nconatov. Na ravni
ognjisca so bili najdeni samo trije nepomembni artefakti,
Z dejavnostjo ob ognjiscu je lahko povezan popolnoma
razpadel kos ¢rnega skrilaveav kvadratu 52, rezenj 12.

51108 Divie babe 1. Ena od dveh fosilno poskodovanih
lobanj odraslega jamskega medveda najdena poleg opnpisca v
plasti 5b. Sagitalni (1), lateralni (2} in okeipitalni (3) pogled.
Foto: Marko Zaplaul,

Fig. 10.8: Divie babe 1. One of two fossilly damaged craniums
of adult cave bear found beside the fireplace in layer Sb. Sagital
(1), lateral (2) and oceipital (3) view. Photo: Marko Zaplatil.
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is soft, lighter than water and resistant to high tempera-
ture and strong chemicals, is created in small quantitics
in a fireplace. This is confirmed by the find of the same
substance in the fireplace in the upper part of layer 8, in
the central part of the cave. In addition to this, there
were 5 teeth and 12 bones of cave bear in the burnt ma-
terial itself, together with 363 umdentifiable bone frag-
ments, most smaller than 1 em. The average weight of
bone fragments in the layer of the burnt material is 0.5
g. which is four times smaller than the average weight
in layer 5. Complete bones make up only 0.5 %, or three
times less than the average for layer 5. In the direct vi-
cinity of the burnt material, on a level with the fireplace,
were two partially disintegrated skulls of adult cave bear,
one in quadrat 31, the other in quadrat 38 (Fig. 10.8). It
should be stressed that there are no such preserved skulls
in layer 5, and that the few remaining examples (6 skulls)
were discovered mainly in layer 4. Other fossil remains
from the fireplace quadrais 25, 28, 31, 38 - 40, and on a
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Posamezni koscki skrilaveev so bili najdeni tudi v
kvadratih 38, 60 in 61 v globini ognjisc¢a. Radiokar-
bonska starost lesnega oglja iz ognjisca, dolocena s
tradicionalnim postopkom, je 30.840 £300 let p.s. (B,
P. = before present) (Wk - 3152, RDL).

V horizontu B (plast 6) so bili odkrit sledovi
vedjega kuriséa. Lesno oglje in zogleneli kostni drobei
so bili raztreseni v ved kvadratih v osrednjem predelu
jame. Oglje pripada jelki, smreki, boru, brinu, tisi in
nedolocenim iglaveem. Kuriste ali ved kurisé je obarvalo
celotno plast 6 do jamskega vhoda in naprej. Kurisca ni
bilo mogoée omejiti v tlorisu, ker je oditno razdejano in
prelozeno, Tenka plast Zganine je razloéna le ponekod v
profiluy = 200 m in x = 21,00 m (s/. 2.3 in 2.5). Pri
izkopavanju smo verjetno zadeli samo rob vecjega
kuridéa ali ognjidca, ki je bilo nekje ob zahodni jamski
steni, precej vstran od vhoda. Temu kuriscu pripisujemo
redko najdbo zoglenelega rebra 2 vrezi, najdeno v
vhodnem predelu jame (s1. 10.9) (Turk in Dirjec 1989,
sl. 7). Radiokarbonsko kurisée ni datirano, pac pa je s
postopkom AMS datirana kost iz plasti 6. Njena
radiokarbonska starost je 43,400 -1.400/+ 1.000 let p. s.
(RIDDL 735).

Kurisc¢e v harizontu C (plast 7) je bilo neznatno
in postavljeno takoj za danasngi jamski vhod. Podrob-
nosti niso poznane. V samem kuriscu je bilo najdeno
levalloisjsko jedro (¢. J0.4: 5). Temu kuriscu verjetno
pripaduajo tudi posamezni drobei oglja, najdeni v slabo

level with the fireplace but outside the burnt material,
similarly belong exclusively to cave bear. Skull frag-
ments predominate, mainly juvenile individuals, and
fragments of vertebrae and ribs. Some 97 % of frag-
ments are smaller than 5 em. The average weight of frag-
ment is 2.5 g. Whole bones account for only 1.5 %. They
belong exclusively to carpal-tarsal and metapodial bones.
There are no burnt or charred bones. The numerical state
of individuals and age composition are the following: 2
adults, 3 juveniles and 15 cubs. Three unimportant arte-
facts were found on the level of the fireplace. A com-
pletely disintegrated picce of black shale in quadrat 52,
spit 12 may be linked to activities beside the fireplace,
Individual pieces of shale were also found in quadrats
38, 60 and 61 at the depth of the fireplace. The radiocar-
bon age of the charcoal from the fireplace, determined
by traditional procedures, is 30,840 +300 BP (Wk -
3152, RDL).

Traces of a number of hearths were discovered
on level B (layer 6). Wood charcoal and charred bone
fragments were scattered into a number of quadrats in

SL10.9: Divie babe 1. Zoglenelo rebro # vrezi (1) in druge
redke kosti jamskega medveda 2 vrezi. Foto: Marko Zaplatil.
Fig. 10.9: Divje babe 1. Charred rib with cut marks (1) and
other occasional bones of cave bear with cut marks. Photo:
Marko Zaplatl.
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razpoznavni plasti 7 v vhodnem predelu jame, ki so bili
pomotoma opredeljeni v plast 8.

V horizontu D (plast 8) je bilo odkritih pet kurisé:
Stiri v vhodnem in eno v osrednjem predelu jame (sf.
101.2). V vhodnem predelu so bila kurii¢a na treh ravneh.
Najzgornejde verjetno dejansko vendar pripada

horizontu C v plasti 7. Ker smo v osrednjem predelu
odkrili majhno ognjiiée na vrhu plasti 8, lahko horizont
D od zgoraj navzdol upraviceno razdelimo v tri dele
(D1, D2 in D3). Delitev je v praksi tezko izvedljiva
zaradi majhnega Stevila paleolitskih najdb in njihove

SURVEY AND DESCRIPTION OF PALAEOLITHIC TOOLS, FIREPLACES AND HEARTHS

the central part of the cave. The charcoal belongs to fir,
spruce, pine, juniper. yew and unidentified conifers. The
hearth, or various hearths, have coloured the entire layer
6 1o the cave entrance and beyond. It was not possible
to delimit it on the groundplan, since it is clearly been
scattered and shifled. The thin layer of burnt material is
distinguishable only in places in section y = 2.00 m and
x=21.00m (Figs. 2.3 and 2.5). During excavation, we
prabably struck the very edge of the hearth or fireplace,
which was somewhere by the western cave wall, con-
siderably away from the entrance. We ascribe to this

S 10.10: Divie babe 1. Ognjisée v zgomjem delu plasti 8 ob katerem je bila najdena kod¢ena pisal. Tloris in presek. Foto: Ivan

Turk, risba: Ivan Turk in Dragica Knific Lunder.

Fig. 10.10: Divije babe 1. Fireplace in the upper part of layer 8 beside which the bone flute was found. Groundplan and cross
section. Photo: Ivan Turk, drawing Ivan Turk and Dragica Kmific Lunder.
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oddaljenosti od kuris¢é. Najved najdb je, kot kaze, v
horizontu D3, Trenutno je naypomembne)di horizont D1,
v katerem je bila najdena t. 1. koicéena piscalka.

V najzgornejsem delu plasti 8 je bilo kurisce in
ognjisée: prvo v vhodnem, drugo v osrednjem predelu
jame. Slabo ohranjeno in stratigratsko problematiéno
kuris¢e v vhodnem predelu je bilo postavljeno med
podorne bloke in je vsebovalo zapestno-nartne in
stopalne kosti mladega jamskega medveda v anatomski
legi ter ogljie bora, Druge podrobnosti niso poznane,
Kuriice tudi ni radiometriéno datirano. Majhno ognjisce
v osrednjem predelu jame (kvadrat 20, rezen) 19) je bilo
prav tako postavijeno med podorne bloke in verjetno
rahlo poglobljeno (si. 171 1{)). Usedline pod njim in delno
ob njem in v njem so bile cementirane v trdno bredo,
I'la ognjisca so bila zaglajena (s/. 10.11). Vsebovala so
pepel in drobee oglja. Ognjiice je nadvse pomembno
zaradi bliznje najdbe domnevne koSéene piscalke, Ta je
bila sicer 12 do 24 cm globlje v breci, vendar to ne
izkljuuje njene morebitne soCasnosti z ognjiscéem. V 5
do 10 em debeli plasti zganine je bilo oglje bora, smreke,
jelke, tise in nedolocljivih iglaveev, ogromno zoglenelih
in kalcimiranih kostnih drobeev, 9 zob in 10 kost

jamskega medveda, ki pripadago vsag Sestim razhicnim

St 1041 Divje babe 1. Deli tal pod ognjiséem v zgornjem
delu plasti 8. Foto: Marko Zaplatil.

Fig 1o 111 Nvje babe I. Pieces of the floor of the |‘|t'|,'|,‘||,|.g|; in
the upper part of layer 8. Photo: Marko Zaplatil
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hearth the occasional find of a charred rib with inci
sions found in the entrance part of the cave (Fig. 10.9)
(Turk & [Drjec 1989, Fig 7). The hearth has not been
radiocarbon dated, but a bone from layver 6 has been
dated by the AMS procedure. lis radiocarbon age is
43400 -1 400/41,000 BP (RIDDL 735)

T'he hearth on level C (laver 7) was insignificant
and sited right inside today’s cave entrance. Details are
not known, A levallois core was found in the hearth it
sellf (P 104 5). Individual fragments of charcoal found
in the poorly identifiable laver 7 in the entrance part of
the cave, which were mistakenly classified into layer 8,
probably also belong to this hearth.

Five hearths were discovered on level D (layer
8): tour in the entrance and one m the central part of the
cave (Fre 100.2). There were hearths on three levels in
the entrance part. The uppermost of them probably in
fact belongs to level Can layer 7. Since we discovered a
small hearth at the top of layer 8 in the central part of
the cave, we can subdivide level D into three superposed
sub-levels labelled D1 - D3 from top downwards. The
division s difhicult in practice to make because of the
small number of palacolithic tools and their distance
from the hearths, Most finds, it appears, are i level D3
At the moment, the most important level is D1, in which
the suspected bone flute was found.

'here were hearth and fireplace in the upper part
of layer 8: one in the entrance, the other in the central
part of the cave. The badly preserved and stratigraphi-




skeletnim delom, ter 416 nedoloc¢ljivih kostnih
odlomkov. Povpreéna teza kostnih odlomkov je 0.9 g,
kar je petkrat manj od povpredja zgomjega dela plasti
8. Celih kosti je samo | %, kar je desetkrat manj od
povpredja zgornjega dela plasti 8. Polovica vseh kostnih
odlomkov je zoglenelih in kaleiniranih. Velika vecina
je manjsih od 1 cm. Poleg ognjisca sta bili v visini
Zganine po cna adultna in ena juvenilna mandibula
Jamskega medveda (s/. 10.12). Tik pod Zganino pa je
bila 7e v breci adultna mandibula rjavega medveda (s/.
10.13). Ostanki rjavega medveda so v najdiicéu zelo
redki. Znano je, da je bil rjavi medved pogosteje plen
neandertalskih loveev kot njegov jamski vrstnik
(Auguste 1992). Celih in skoraj celih spodnjih ¢eljustnic
jamskega medveda je v vseh plasteh od vkljuéno
zgornjega dela plasti 8 navzgor veliko. Samo v
osrednjem delu jame smo jih nagli ve¢ kot 50. Zato je
prisotnost teh najdb ob ognjis¢u lahko tudi zgol)
nakljuéna. V kvadratih 17, 18,20 in 21 v globini ognjisca
(rezenj 19), vendar zunaj obmodja #ganine, so bili samo
ostanki jamskega medveda. Pripadajo vsem glavnim
skeletnim delom. Bistvenih odstopanj od splosne slike

SIL 10.12: Divje babe 1. Spodnji ¢eljustnici jamskega medveda
poleg ognjidéa v zgomjem delu plasti 8, ob katerem je bila
najdena kodéena pidcal. Foto: Ivan Turk.

Fig. 10.12: Divje babe 1. Mandibles of cave bear beside the
hearth in the upper part of layer 8 beside which the bone flute
was found. Photo: Ivan Turk.

SURVEY AND DESCRIPTION OF PALAEOLITHIC TOOLS, FIREPLACES AND HEAKTHS

cally problematic hearth in the entrance part was erected
among rock fall blocks and contained articulated bones
from the carpus-tarsus and metatarsus of juvenile cave
bear, and charcoal of pine. Other details are unknown.
The hearth is also not radiometrically dated. The small
fireplace in the central part of the cave (quadrat 20, spit
19) was similarly set among rock fall blocks and prob-
ably slightly hollowed out (Fig. /0.10). The sediments
under it and partially beside and in it were cemented
into a hard breccia. The burnt soil was smooth contain-
ing ash and pieces of charcoal (Fig. 10.11). The fireplace
is primarily important because of the vicinity of the find
of the suspected bone flute. This was 12 - 24 e deep in
the breccia, but that it 1s contemporary with the fire-
place cannot be excluded. Ina 5 - 10 em thick layer of
burnt material, there was charcoal of pine, spruce, fir,
vew and unidentified conifers, a huge number of charred
and calcinated bone fragments, 9 teeth and 10 bones of
cave bear, which belong to at least six different skeletal
parts, and 416 umdentified bone fragments, The aver-
age weight of the bone fragments is 0.9 g, which is five
times less than the average of the upper part of layer 8,
Half of all the bone fragments are charred and calcinated.
The great majority are smaller than 1 em. In addition to
the fireplace, at the height of the burnt material there
was one adult and one juvenile mandible of cave bear
(Fig. 10.12). Right below the burnt material, in the
breceia, there was an adult mandible of brown bear (Fig.
10.13). Remains ol brown bear are very rare at the site.
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811613 Dhivie babe 1. Spodnga Eeljustmica ravega medveda
najdena pod Kuriséem (Kvadrat 20, rezenj 20), ob katerem je
bila nagdena koSéena pidéal. Lingvalm, labialm in alveolarm
pogled. Foto: Marko Zaplatil.

Fie. 10.13: Divie babe I. Mandible of a brown bear found
under the hearth (quadrat 20, spit 20) beside which the bone
flute was found. Lingual, labial and alveolar view. Photo:
Marko Zaplatil.

ni. Najved ostankov, zlasti odlomkov, je v kvadratu 20,
Zata kvadrat je znacilno tudi najve¢ majhnih odlomkov
(povpreéna teza odlomkov je 2.4 g), najmanj celih kost
(2,7 %) in najved zoglenclih kostnih drobeev (18 %),
Povprecéna teza kostnih odlomkoy v neposredni blizini
Zganine je 2,9 g, kar je Se vedno manj od povpredja za
zgornji del plasti 8 (4,7 g). Celih kosti je 4,6 %, kar je Se
enkrat manj od povpreéja za zgornji del plasti 8.
Pripadajo zapestino-nartnim kostem, stopalnim kostem
in prstnim clenkom. To ni nic poscbnega. Zoglenelil in
kalciniranih je dobrih 10 % kostnih odlomkov. Po tem
s¢ Lo ognjisce bistveno lo¢i od prece) vedjega ognjiséa v
plasti 5b. Prece) kosti je izluzenih. Steviléno stanje in
starostna sestava osebkov sta naslednja: | adulten, 4
Juvenilni primerki in 8 nconatov. Na ravni ognjiiéa so
bili v oddaljenosti ve metrov najdeni redki tipolosko
nepomembni artefakti in ve¢ skoraj celih spodnjih
celjustnic in dolgih cevastih kosti okondin jamskega

' 'V epigravettienskih plasich # ostanki kunsé v najdisco Badan)
je 22 % do 43 % ozganih kosti (Miracle 1995, 188, Table

0.9).
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It is known that brown bear was more common prey of
neanderthal man than its cave cousin (Auguste 1992),
There were a large number of whole or alimost whole
lower jaws of cave bear in all layers above the upper
part of layer 8 inclusive. In the central part of the cave
alone, we found more than 50. So the presence of these
finds by the hearth may also be merely coincidental. In
quadrats 17, 18, 20 and 21, at the depth of the fireplace
(spit 19}, but outwith the arca of the burmt material, there
were only the remains of cave bear. They belong to all
skeletal parts. There are no significant deviations from
the general pattern of skeletal part representation. The
most remains, especially fragments, were in quadrat 20,
This guadrat is also characterised by the largest number
of small fragments (average weight of fragments is 2.4
2), the fewest whole bones (2.7 %) and the largest
number of charred bone fragments (18 %)." The aver-
age weight of bone fragments in the direct vieinity of
the burnt material is 2.9 g, which is still less than the
average for the upper part of layer 8 (4.7 g). Whole bones
make up 4.6 %, which 1s half the average for the upper
part of layer 8. They are carpal-tarsal bones, metapodia,
and phalanges. This is not unusual. Carbonised bones,
black and white in ¢colour, make up a good 10 % of bone
fragments. In this, this fireplace 1s essentially distin-
guished from the considerably larger fireplace in layer
5b. A considerable number of bones are leached. The
numerical state and age composition of individuals are
the following: | adult, 4 juveniles and 8 cubs. On the
level of the hearth, more than a metre from it, were found
occasional typologically unimportant artefacts and a
number of almost whole lower jaws and limbs of cave
bear. The only chip found is directly connected with the
fireplace. The fireplace has not been radiometrically
dated.

In the central or upper part of layer 8, in the en-
trance part of the cave, under the hearth already described
belonging to level 7, a further small hearth was found.
In it, in addition to charcoal of fir, we also found a burnt
verlebrae and charred first phalange ofa cave bear. Other
details are not known. The hearth has also not been ra-
diometrically dated.

The most extensive hearths so far are preserved
in the lower part of layer 8 in the entrance part of the
cave. It is interesting that there were three (two) hearths
in layer & (or one in layer 7) placed very close together,
or superposed. Because of the recovery technique used
and rock fall blocks in the layer, the stratigraphic rela-
tion between the upper and middle hearths is debatable.
The middle (or upper) and lower hearths are strali-
graphically well distinguished, as was clear from sec-
tion x = 6.00 m. Both are indisputably in layer 8. The

"E. g oin Epigravettian layvers with the remains of hearths at
the Badanj site, there is 22 - 43 % of burnt bones (Miracle
1995, p. 188, Table 6.9).



medveda, V neposredni zvezi # ognjiséem je ena sama
najdba luske. Ognjisée radiometriéno ni datirano.

V srednjem ali zgornjem delu plast 8 je bilo v
vhodnem predelu jame odkrito pod Ze opisanim
kuriscem, ki lahko pripada plasti 7. S¢ eno majhno
kuris€e. V njem smo poleg oglja jelke nadli tudi oZzgano
vretence in zogleneli prvi prstni ¢lenek jamskega
medveda. Druge podrobnosti niso poznane. Kurisée tudi
ni radiometriéno datirano.

Najobseznej$a kuri§éa so zaenkrat ohranjena v
spodnjem  delu plasti 8 v vhodnem predelu jame.
Zanimivo je, da so bila tri (dve) kuriséa(i) v plasti 8 (in
eno v plasti 7) postavljena zelo blizu skupaj drugo pod
drugo. Zaradi takratnega nacina kopanja in podornih
blokov v plasti je lahko stratigrafski odnos med zgormjim
in srednjim kuridéem vprasljiv. Stratigrafsko dobro
loceni pa sta srednje (je zgornje) in spodnje kurisce, kot
je bilo razvidno iz profila x = 6.00 m. Obe sta nesporno
v plasti 8. Najstarejie kuridce je bilo dvodelno (s, /0.2
in [0.14). V vecjem delu kurisca je bilo v 5 cm debeli
plasti Zganine najdeno veliko oglja smreke ali macesna,
smreke, bora in nedoloéljivih iglaveey, zogleneli kostni
drobei, ozgane lobanjske, stopalne kosti in spodnje
celjustnice jamskega medveda ter stopalne in prstne kosti

SURVEY AND DESCRIFTION OF PALAEOLITHIC TOOLS, FIREPLACES AND HEARTHS

oldest hearth was two-part (Figs. 10.2 and 10.14). In
the larger part of the hearth, in a 5 cm thick layer of
burnt material, a great deal of charcoal of spruce or larch,
spruce, pine and umidentified conifers, charred bone frag-
ments, burmnt craniums, metapodia and lower jaws of cave
bear, was found, and articulated metapodial bones. One
levallois flake (PL 106 : 4) was found in the hearth.
Concentrations of cranial bones of cave bear are com-
mon in hearths (Fig. /0. 14). Charcoal from the hearth
was radiocarbon dated by traditional procedures and
aged =38,000 BP (Z-1033). The seccond, smaller part of
the hearth or independent fireplace was behind a stone
block by the western cave wall at a depth of -3.60 m.
The layer of burnt material was up to 10 cm thick. It
contained charcoal of pine (dwarf pine?). In both hearth
quadrats there were twice as many bone fragments
smaller than 5 ¢m than otherwise at the same depth.
There were one broken cranium, five mandibles and two
whole limbs of cave bear. The charcoal from the hearth
was dated by the AMS procedure and aged 45,800
+1,800/-2,400 BP (RIDDL 739). A bone of a cave bear
from the same quadrat and spit as the charcoal was dated
in the same way. The age 15 45,100 +1,500/-1,800 vears
BP (RIDDL 745). Since these hearths may at the mo-

(5]
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o Lobanja / Cranium

4  Mandibula / Madible

=  Cela dolga kost / Complete limb bone
Kurii¢e / Hearth

Breca / Breccia

S 10.14: Divje babe 1, Dvodelno kuridée v plasti 8 in kaotiéni skupki kosti jamskega medveda. Zahodna jamska stena je moéno
nagnjena. Prostor pod zahodno steno je bil v ravni kuriiéa prenizek za ljudi. Cementirane usedling niso bile sistematiéno pregledane,

Risba: Ivan Turk in Dragica Knific Lunder.

Fig. 10,14 Divje babe I. Two-part hearth in layer 8§ and chaotic heap of bones of cave bear. The western cave wall is greatly
inclined. The space under the western wall was too low for people at the level of the hearth, The cemented sediments have not
been systematically examined. Drawing: Ivan Turk and Dragica Knific Lunder.
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v anatomskih legah. V kuriiéu je hil najden tudi en
levalloisjski odbitek (1. /0.6 4). Za kuriscem so pogosti
skupki lobanjskih kosti jamskega medveda (sl 10.14).
Oglje iz kuriita je bilo radiokarbonsko datirano s
konvencionalnim postopkom in je staro =38.000 let p.
§. (£ - 1033). Drugi, manjsi del kuriséa ali samostojno
ognjiscée je bilo za skalnim blokom ob zahodni jamski
steni na globini -3,60 m. Plast Zganine je bila debela do
10 em. Vsebovala je oglje bora (rugja?). V obeh kurisénih
kvadratih je bilo enkrat ve¢ kostnih odlomkov manjsih
od 5 cm kot sicer na isti globini. Ob kuriscu je bila ena
razbita lobanja, pet mandibul in dve celi dolgi kosti
okonéin jamskega medveda, Oglje iz kuriséa je bilo
datirano s postopkom AMS in je staro 45 800 +1_800/-
2.400 let p. s. (RIDDL 739). Iz iste zakljucene celote

ment be connected with the stratigraphically not much
younger - because of rock fall and folding of layers -
hearth in the central part of the cave, in addition to which
the presumed flute was found at a depth of -2.73 10 -
2.85 m, its average radiocarbon age for the moment is
45,450 years BP. Selected fragments of charcoal of pine,
spruce or larch, fir and unidentified conifers in quadrats
181 and 183, scattered at a depth of -3.70 to -3.90 m in
the entrance part of the cave, gave a radiocarbon age by
the AMS procedure of 49,200 +2,300/-3,200 years BP
(RIDDL 750).

Further excavations in the central part of the cave
may reveal new hearths and/or fireplaces below the
breceia in layer 8, and clarify the stratigraphic problem
in the entrance part of the cave,

Si. 10.15: Redke oblike razbitin medvedijih lobanj, ki jih je razbil Elovek, Dva primerka (1 in 3) sta iz najdis¢a Divije babe |
(moustérienski horizont) en primerek (2) je s koli¢a na Ljubljanskem barju. Foto: Marko Zaplatil.

Fig. 10.15: Rarely found shapes of broken bear craniums, smashed by man. Two examples (1 and 3) are from the Divje babe [ site
(Mousterian level) and one example (2) from pile dwellings on the Ljubljana marshes. Photo: Marko Zaplatil,
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kot oglje je bila na enak nacin datirana Se kost jamskega
medveda. Stara je 45,100 +1.500/-1.800 let p. s. (RIDDL
745). Ker lahko to kuriiée trenutno povezemo s
stratigrafsko ne dosti mlajSim - zaradi podora in nagiba
plasti - ognjis¢em v osrednjem predelu jame, poleg
katercga je bila na globini -2,73 do -2,85m najdena
domnevna piscalka, je njena popredéna radiokarbonska
starost zaenkrat 45.450 let p. 5. lzbrani drobec oglja bora,
smreke ali macesna, jelke in nedolo¢enih iglaveev v
kvadaratih 181 in 183, razprienega na globini -3,70 do
-3,90 m v vhodnem predelu jame, je dal s postopkom
AMS radiokarbonsko starost 49.200 +2.300/-3.200 let
p. s. (RIDDL 750).

Nadaljnja izkopavanja v osrednjem predelu jame
bodo lahko odkrila nova ognjiséa pod bredastim
sprimkom v plasti 8 in pojasmila stratigrafske probleme
v vhodnem predelu jame.

Za dve ognjisdi in eno kurisée, ki smo jih podro-
bneje preucili, je znacilen porast majhnih kostnih
odlomkov in uporaba kosti za dodatno kurjavo. Velika
fragmentarnost fosilnih ostankov ni samo naraven pojav,
povezan s preperevanjem, temved tudi umeten pojav,
povezan z doloéenimi dejavnostmi ob ognjiséih, Za vsa
kurisca in ognjisca so znacilni tudi skupki vecjih kosti
Jamskega medveda v njihovi neposredni blizini. Poscbej
sumljive so vsaj delno cele lobanje z razbitim
mozganskim delom (s/. /0.75). V najdiicu sta bili
najdeni samo dve posebni razbitini moZzganska dela
lobanje jamskega medveda, ki imata zelo dobri analogiji
vaurignacienski plasti Mokriske jame (M. Brodar 1959)
in v kolis¢ih na Ljubljanskem barju (s/. 10.15).
Prepricani smo, da so te zelo redke oblike razbitin delo
Cloveskih rok, Narediti jih ni mogla nobena zver. Lobanje
se tudh niso zdrobile v usedhinah, ker nastopa podobna
oblika v arheoloski povezavi v dveh popolnoma razliénih
sedimentnih okolpith. 'V luéi teh posebnih lobangskih
najdb lahko 15¢emo del odgovora na vprasanje: zakaj je
v najdiscu toliko lobanjskih odlomkov in samo dve celi
lobanji jamskega medveda!?

SURVEY AND DESCRIFTION OF PALAEOLITHIC TOOLS, FIREPLACES AND HEARTHS

The two hearths and one fireplace that we have
studied in detail are charactensed by an increase in bone
fragments and the use of bones as additional fuel. The
heavy fragmentation of the fossil remains is not simply
a natural phenomenon connected with weathering, but
also an artificial phenomenon connected with specific
activities by the fireplaces. All hearths and fireplace are
also characterised by concentrations of larger cave bear
bones in their direct vicinity. Particularly dubious are
the, at least partially whole, craniums with parts in the
vicinity of the brain smashed (Fig. 10.715). Two indi-
vidually smashed cranial parts of the skull of a cave bear
were found at the site, which have a very good analogy
in Aurignacian layers of Moknska jama (M. Brodar
1959) and on encolithic pile dwellings in the Ljubljana
marshes (Fig. 10).15). We are sure that these very rare
forms of smashing are the work of mans’ hands. No wild
animal could do it. The skulls were also not fragmented
in the sediments, since similar forms appear in archeo-
logical conneetion in two completely different sedimen-
tary environments. [t may be that the answer to the gues-
tion of why are there so many skull fragments at the site
and only two whole skulls of cave bear may be sought
in these individual cramium finds.
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Tabla 10.1: Divje babe I. Aurignacienske (1 do 5) in moustérienske najdbe (6 in 7) iz plasti 2 in sklopa plasti 3 do Sa. Risba
Dragica Knific Lunder in vse nadaljnje table.

Plate 10.1: Divje babe 1. Aurignacian (1-5) and Mousterian (6-7) finds from layer 2 and combined layers 3 to 5a. Drawing:
Dragica Knific Lunder (all tables)
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Tabla 10.2: Divje babe 1. Moustérienske najdbe v sklopu plasti 3 do 5a (1 do 4) in v plasti 4 (5 do 14),
Plate 10.2: Divie babe 1. Mousterian finds in combined layers 3 o Sa (1 - 4) and in layer 4 (5-14).
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Tabla 10.3: Divje babe 1. Moustérienske najdbe v plasti 4 (1 do 7), v plasti 5 (8 in 9) in v sklopu plasti 5 in 6 (10).
Plate [0.3: Divje babe |. Mousterian finds in layer 4 (1 - 7), in layer 5 (8 and 9) and combined layers 5 and 6 (10).
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Tabla 10.4; Divje babe 1. Moustérienske najdbe v plasti 6 (1 do 4) in v plasti 7 (5 do 8).
Plate 10.4: Divje babe 1. Mousterian finds in layer 6 (1 - 4) and layer 7 (5-8),
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Tabla 10.5: Divje babe 1. Moustérienske najdbe v plasti 7 (1 do 3) in v sklopu plasti 7 m 8 (4 do 11).
Plate 10.5: Divje babe 1. Mousterian finds in layer 7 (1 - 3) and combined layers 7 and 8 (4 - 11).
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Tabla 10.6: Divie babe I. Moustérienske najdbe v plasti 8.
Plaie 10.6: Divje babe 1. Mousterian finds in layer 8.
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Tabla 10.7: Divje babe [ Moustérienske najdbe v plasti 8 (1 do 6) in v sklopu plasti 2 do 8 (7 do 11).
Plare 10.7: Divje babe I. Mousterian finds in layer 8 (1 - 6) and in combined layers 2 to 8 (7 - 11).
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11. OpIS IN RAZLAGA
NASTANKA
DOMNEVNE KOSCENE
PISCALI

1 1. DESCRIPTION AND
EXPLANATION OF THE
ORIGIN OF THE SUS-
PECTED BONE FLUTE

Ivan Turk, JANEZ DirIEC & Boris Kavur

lzSLEDKI POIZKUSOV [ZDELAVE
KOSCENE PISCALI Z UPORABO
KAMNITIH ORODI ([DODATEK)

EXPERIMENTAL MANUFACTURE OF
THE BONE FLUTE WITH STONE TOOLS
(APPENDIX)

GiruLiano Bastiant & Ivan Turk

Izvlecek

Tehnolodka analiza domnevne kod¢ene piscali je bila
narejena s poudarkom na luknjicah, Narejem so bili poizkusi
v smislu obeh najbolj verjetnih hipotez - da je luknjice naredil
Clovek i da so luknjice naredile vedje zveri. Dokonéno se

mismoe mogh odlo¢iti za nobeno od njju,

11.1. OPIS DOMNEVNE PISCALI

Domnevna piscal je izdelana na diafizi leve
stegneniéne kosti jamskega medveda, ki je poginil ali
Jje bil ubit v starosti od enega do dveh let (s/. /1.7). Kost
je povrsinsko, ne pa tudi globinsko, preperela, kot je
del kostnih najdb na stiku plasti 7 in 8. Po izgledu se ne
razlikuje od kostnih ostankov, s katerimi je bila najdena.
Diafiza je na obeh koneeh odlomljena. Vsi prelomi so
zglajeni in zaobljeni, Tako je zglajenih in zaobljenih
vecina kostnih odlomkov v najdiaéu in v plasti z najdbo,
Edina malenkostna poskodba, ki je nastala pri luicenju
najdbe iz sprimka, se nahaja poleg proksimalne
poloviéne luknjice.

Anteriorna povrdinga, ki je mestoma modéno
preperela, ima na vecé mestih fosilne poskodbe. Poskodbe
predstavljajo rahle vdolbinice in vsaj dvoje plitkih raz.
Kako so poskodbe nastale, je zaradi slabo ohranjene
povriine tezko reci. Najveé poskodb je na proksimalnem
delu. Distalni anteriorni del diaifize je globoko
zalomljen, tako da se odlom konéa pod distalno luknjico
na nasprotni strani, To nas nehote privede na misel, da
je bila tu Se ena luknjica (sf. 11.1). Vendar temu ni tako
ali pa je bila ta luknjica bolj Stirioglate oblike. Vsekakor
lahko o njej samo domnevamo, Anteriorna povriina je
lisasta. Temnejie lise so rjave barve. Lise so nastale med

Abstract

Technological analysis of the suspecied bone fute was
made with special stress on the holes. Experiments were made
along the lines of the two main hypotheses - that the holes are
man-made, and that the holes were made by large carnivores.
We were unable to reach a final conclusion untill the deciding
experiments of Giuliano Bastiani,

11.1. DESCRIPTION OF THE PRESUMED
FLUTE

The suspected flute is made from the diaphysis
of the left thigh bone of a cave bear, which perished or
was killed in its second year (F7g. //.1). The bone has
surface, but not also deep, weathering, as have some
other of the bone finds at the limit of layers 7 and 8. The
diaphysis is broken at both ends. All breaks are smooth
and rounded. The majority of bone fragments at the site,
and in the layer with the find, are similarly polished and
rounded. The only minor damage, which was caused in
peeling the find from the breccia 1s found beside the
proximal half-way hole,

The anterior surface, which is heavily weathered
in places, has fossil damage in a number of places. The
damage is represented by slight “indentations™ and at
least two shallow “cuts". In view of the poorly preserved
surface, it is difficult to say how the damage was caused.
Most damage is to the proximal part. The distal anterior
part of the diaphysis is deeply fractured, with the frac-
ture ending under the distal hole on the opposite side.
This constantly leads to the idea that there was another
hole here (Fig. 11.1). However, it is not so, or this hole
was more rectangular, In any case, it can only suspected.
The anterior surface is speckled. The darker spots are
brown. The spots were made during impregnation of
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vabe [, Domnevna kodcena piscal. Anteriorni, posteriorni, lateralni pogled in detajl. Foto: Marko Zaplatil
: babe I Suspected bone flute. Anterior, posterior, lateral views and detail. Photo: Marko Zaplatil.




DESCRIPTION AND EXPLANATION OF THE ORIGIN OF THE SUSPECTEI BONE FLLUTE

3 4

SI.11.2: Divie babe 1. Zunanja stran proksimalne (1) in distalne luknjice (3) in detajl zunanjec strani proksimalne luknjice (2) in
notranje strani distalne luknjice (4) na domnevni ko&eni piséali. Slikano s pomoc¢jo makroskopa. Foto: Jurij Majdic.

Fig. 11.2: Divje babe 1. Exterior of proximal (1) and distal holes (3) and detail of the exterior of the proximal hole (2) and the
interior of the distal hole (4) on the suspected bone flute. Photographed with the aid of a macroscope. Photo: Jurij Majdié.
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impregnacijo diafize s karbonat-fosfatom. Nekako tedaj
s0 se nanjo prilepile in kasneje fosihizirale medvedje
dlake, ki so v sledovih ohranjene na distalnem delu
anteriorne povrsine (Turk in dr. 1995b).

Posteriorna povriina je dokaj enotno rjavo
obarvana. Mestoma je nanjo prilepljena meljasta
usedlinska osnova. Razen luknjic na tej povriini ni
nobenih vdolbinic in raz. Edini vidni poikodbi sta
proksimalno ob distalni luknjici. Del stene diafize je
tik ob luknjici nalomljen, za poskodbo pa je delno
odstranjena povriina kostne kompakte, tako da se vidi
njena zgradba, Kako je prislo do obeh poskodb, je tezko
re¢i. Obe celi luknjici sta nepravilne oblike in na notranji
strani lijasto raziirjeni (/. /7.2). Proksimalna luknjica
ima samo delni lijak, in sicer v proksimalni in distalni

| 6O

the diaphysis with carbo-phosphates. Sometime later,
bear fur stuck to it and subsequently fossilised, traces of
which have been preserved on the anterior surface (Turk
et al. 1995b).

The posterior surface 1s fai
places, a silty sediment matrix adhered to it. Except for
the holes, there are no indentations or cuts on this sur-
face. The only visible damages are proximally beside

1y evenly brown. In

the distal hole. Part of the wall of the diaphysis is bro-
ken right beside the hole, and behind the damage, the
surface of the compact bone tissue 1s partially removed,
so that its construction can be seen. [t is hard to say how
the two injuries occurred. Both complete holes are of
irregular shape and widen in a funnel on the interior
side (Fig. /1.2). The proximal hole has only partial fun-
nels, in the proximal and distal directions. The distal
hole has an interior edge broken round and round in
funnel shape. The fracture is widest in the proximal di-
rection. The external edge of the hole is abruptly bro-
ken and subsequently rounded naturally, with no sign
of working with a stone tool. The stepped edge of the
proximal hole was created during its piercing, by the
laminated structure of the bone compact. The semicir-
cular notch on the distal part is similarly of irregular
shape. In one place, it has an obliquely formed exiernal
edge (Fig. 11.3). We examined this edge very closely,
since it could have been cut, and as such, served as the
mouthpiece opening of the presumed flute. However,
there are no silex traces on the edge. These were clearly
visible on a trial attempt to cut an edge of the same meas-
urements on a fresh bone. The semi-circular notch on
the proximal part may be the remains of a third hole,
which was additionally slightly damaged during exca-
vation (Fig. I1.4). The marrow cavity is basically
cleaned of spongiose. The colour of the marrow cavity
does not differ from the colour of the external surface of

the bone. So we may conclude that the marrow cavity
was already open at the time of impregnation with
carbophosphates. Otherwise, it would be a darker col-
our than the surface of the bone, as we know from col-
oured marrow cavities of whole limb bones. The bro-
ken ends of the diaphysis, the rounded edges, weather-
ing and in places surface damage, impregnation with
carbo-phosphates, are indications of the turbulent his-
tory of the diaphysis with holes. Tiny traces, crucial for

5L 11.3: Divje babe [. Detajl distalne polkroZne 1zjede na
domnevm koS&eni pidéali. Del zunanjega roba, levo od razpoke,
je pofevno oblikovan (3). Shkano s pomoéjo makroskopa. Foto:
Juri) Majdig.

Fig. 11.3: Divje babe 1. Detail of distal, semi-circular notch on
the suspected bone flute. Part of the exterior edge, on the left
side of the fissure, 15 bevelled (3). Photographed with the aid
of a macroscope. Photo: Jurij Majdic,



smeri. Distalna luknjica ima notranji rob lijasto
smeri. Zunanji rob luknjic je strmo odlomljen in
naknadno naravno zaobljen, brez vsakrinih znakov
obdelave s kamnitim orodjem. Stopni¢ast rob proksi-
malne luknjice je nastal zaradi plastovite zgradbe kostne
kompakte pri njenem prediranju. PolkroZna izjeda na
distalnem delu je prav tako nepravilne oblike. Na enem
mestu ima pofevno oblikovan zunanji rob (s/. 11.3). Ta
rob smo natanéno pregledali, ker bi lahko bil odrezan in
kot tak sluzil za ustnik domnevne piséalke. Vendar na
robu ni nobenih sledov sileksa. Ti so se lepo videli na
poskusno odrezanem robu enakih mer na sveZi kosti.
Polkrozna izjeda na proksimalnem delu je lahko ostanck
tretje luknjice, ki je bila dodatno poskodovana pri izkopu
(sl 11.4). Mozgovi kanal je popolnoma brez spongioze,
Ostanki spongioze so vidni samo na obeh koncih diafize,
kjer je bilo spongioze najved. Barva mozgovnega kanala
se ne razlikuje od barve zunanje povrdine kost. Zato
lahko sklepamo, da je bil mozgovni kanal v Casu
prepojitve s fosfatkarbonatom Ze odprt. V nasprotnem
primeru bi bil temneje obarvan kot povrsina kosti kot je
razvidno iz barve mozgovnih kanalov celih kosti,
razbitih med izkopavanjem. Odlomljena konca diafize,
zaobljeni robovi, preperela in mestoma poskodovana
povrsina, impregnacija s karbonat-fosfat, so znaki, ki
govore o burni zgodovini diafize z luknjicami. Zato so
se lahko zabrisali drobni sledovi, pomembni za presojo,
kako so nastale luknjice in oba konea kosti.

Na podlagi najmanjsih Sirin diafize, ki sta:
lateralno-medialno 23,5 mm in anteriorno-posteriorno
17,00 mm, lahko sklepamo, da je bila cela diafiza, brez
sklepov, dolga priblizno 210 mm (sf. {2.71:7). Ostale
mere s0: najvedja dolzina 113.6 mm, najvedja lateralno-
medialna Sirina proksimalno 28,0 mm in distalno 34.0
mm. Obe ohranjeni luknjici imata naslednja najvedja in
najmanjsa zunanja premera: proksimalna luknjica 9,7
in 8,2 mm, distalna luknjica 9,0 in 8,7 mm. Proksimalna
poloviéna luknjica ima premer 6,5 mm. Distalna
polkrozna izjeda ima najveé)i ohranjeni premer 13 mm,
Razdalja med sredifem obeh celih luknjic je 35 mm.
Medsredidéna razdalja med proksimalno luknjico in
proksimalno poloviéno luknjico je 18 mm. Debelina
posteriorne stene diafize pri distalni luknjici je 4,0 mm.
Najvedji in najmanj$i premer mozgovnega kanala je na
najozjem delu okoli 13 in 10 mm.

11.2. TEHNOLOSKA ANALIZA. ALI SO
DOMNEVNO PISCAL NAREDILI LJUDJE
ALI ZVERI?

Kontekst in starost najdbe sta dve toliko jasni
zadevi, da 0 njima nima smisla ponovno razpravljati
(Turk in dr. 1995b in v tem zborniku). Spoma je samo
razlaga najdbe. Najprej je treba pojasniti, ali gre za

DESCRIPTION AND EXPLANATION OF THE ORIGIN OF THE SUSPECTED BONE FLUTE

SI. 11.4: Divje babe 1. Detajl proksimalne polkrozne izjede na
domnevni kodéeni piscali. Slikano s pomoéjo makroskopa.
Foto: Jurij Majdic.

Fig. 11.4: Divje babe 1. Detail of proximal semi-circular notch
on the suspected bone flute. Photographed with the aid of a
macroscope. Photo: Juri) Majdié.

judging how the holes and ends of bone were created,
may thus have been erased.

On the basis of the smallest widths of the dia-
physis, which are: lateral-medial 23.5 mm and anterior-
posterior 1 7.0 mm, we may conclude that the whole dia-
physis, without joints, was approximately 210 mm long
(Fig. 12.1: 1). The other actual measurements are: maxi-
mum length 113.6 mm, maximum lateral-medial width
proximally 28.0 mm and distally 34.0 mm. The two pre-
served holes have the following maximum and mini-
mum external measurements: proximal hole 9.7 and 8.1
mm, distal hole 9.0 and 8.7 mm. The proximal half hole
has a diameter ol 6.5 mm. The distal semicircular notch
has a maximum preserved diameter of 13 mm. The dis-
tance between the centres of the two complete holes is
35 mm. The centre-centre distance between the proxi-
mal hole and the proximal half hole is 18 mm. The thick-
ness of the posterior wall of the diaphysis at the distal
hole is 4.0 mm. The maximum and minimum diameters
of the marrow cavity at the narrowest part are around

3 mm and 10 mm.

11.2. TEcHNICAL ANALYSIS. HUMAN
ORIGIN VERSUS CARNIVORE ORIGIN OF
I'HE PRESUMED FLUTE

The context and age of the find are two such clear
matters that there is no need to discuss it again (Turk ef
al. 1995b and in this volume). The identification of the
find alone is debatable. It is first necessary to make clear
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artefakt ali psevdoartefakt, oziroma kako so nastale
luknjice. ki omogocajo uporabo koséene diafize kot
piscalke. Cemu je bil predmet dejansko namenjen, je
trenutno drugotnega pomena in stvar nadaljnje razprave,
v kateri bodo imeli odlo¢ilno besedo paleomuzikologi.

Odgovor na nase prvo vprasanje smo najprej
iskali v arheoloski povezavi: idejno razmisljanje >
orodje = tehnika = surovina = izdelek. Izhodiica smo si
omejili s splosno znanimi dejstvi za obdobje srednjega
paleolitika in zgodnjega mlajsega paleolitika, predvsem
aurignaciena, ki temeljijo na tvarnih dokazih. Alterna-
tivno smo odgovor na prvo vprasanje povsem upraviceno
iskali pri zvereh, ker ne moremo mimo dejstva, da je
bilo najdisée tudi in predvsem brlog vedjih zveri.

O idejnem razmislanju paleolitskega ¢loveka
lahko samo ugibamo. Domnevamo, da se je marsikatera
zamisel porodila pri opazovanju narave. Predlogo za
luknjice v kosteh je prav tako lahko dobil v naravi. Dale
s0 mu jo zveri in razliéni naravni postopki, ki lahko kosti
naluknjajo (Lyman 1994, 394) (s/. 11.5).

Za izdelavo luknjic so bila paleolitskim ljudem
na voljo kamnita in koscena orodja v najbolj preprosti
obliki, kot sta neretuSiran kamnit odbitek in ko3éena iver.
Posebej oblikovana orodja, ki jih predstavljajo i, orodni
tipi, niso nujno potrebna za vedino apravil, katerim naj
bi ta orodja sluzila. O tem nas preprica preprost poizkus
izdelave luknjic z navadnimi odbitki in z razli¢nimi
tehnikami. V moustérienu so posebej oblikovana
(retusirana) v glavnem samo kamnita orodja. Za
izdelavo luknjic pridejo v postev naslednji tipi: konice,
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S5 Divje babe I Primeri luknjic v kosteh jamskega
medveda, ki so nastale naravnim potom. Njihovi premeri so 1,
2, 3.4 in 8 mm. Foto: Marko Zaplatil.

Fig. 11.5: Divje babe . Diameters of holes in the bones of
cave bear which have been created by natural means. Their
diameters are 1, 2, 3, 4 and 8 mm. Photo: Marko Zaplaul.

whether it is an artefact or a pscudoartefact, or how the
holes were made which would have allowed the shaft of
bone to be used as a flute or pipe. For what the object
was actually meant, is currently of secondary impor-
tance and the subject of further debate, in which musi-
cologists will have a decisive say.

The answer o our first question must first be
sought in archeological links: imaginative thinking >
tools = technique = raw material = product. We are lim-
ited in our premises to the generally known facts about
the period of the Middle and Early Upper Palaeolithic,
above all the Aurignacian, based on material evidence.
An alternative explanation that must be explored is that
the holes were made by carnivores, since we cannot
avoid the fact that the site was also, and above all, a lair
of various large carnivores.

We can only guess about the imaginative think-
ing of Palacolithic man. We suspeet that many ideas
originated in the observation of nature. The notion of
holes in bones could equally have been obtamed trom

nature. They were made by beasts and by various natu-
ral processes capable of perforating bones (Lyman 1994,
p. 394) (Fig. 11.5).

Talacolithic man had the simplest stone and bone
tools available for making holes, such as unretouched
stone flakes and bone fragments. Specially shaped tools,
representing so-called tool types, were not necessarily
needed for the majority of tasks for which such tools
would have served. A simple experiment at making holes
with “débitage™ blanks and various techniques is testi-
mony cnough of that. In the Mousterian, for the most
part only stone tools were specially shaped (retouched).
The following types must be considered for the making
of holes: points, borers, tongues and burins. They are
all present in Divje babe | assemblage. These may be
completely new tools, or modified original tools made
of ordinary flakes (“débitage™ blanks). The purpose of
maodifying tools was to obtain an improved product. The

SL 11 6: Poizkusno tzviane luknjice v Tosilno medvedjo kost
in svezo jelenjo kost 2 navadnimi odbitki iz wfa, kakrdnega so
uporabljah v najdhséu Divie babe 1 Vidi se gladek hjok s
kroznumi razami, ki nastangjo pri vitanju. Zunanji premer hjaka
je 17 i 10 mm. Foto: Marko Zaplatil,

Fig. [1.6: Trial holes bored in fossil bear bone and fresh red
deer bone with ordinary tlakes of tuff, such as was used at the
Divije babe | site. The smooth funnel with circular cuts ercating
by the boring is visible, The external dinmeter of the funnel is
17 and 10 mm. Photo: Marko Zaplaiil,
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svedri, jezicki in vbadala. Vsa ta orodja so prisotna v
najdiicéu Divje babe 1. To so lahko popolnoma nova
orodja ali le izpopolnjena prvotna orodja, ki jih
predstavljajo navadni odbitki. Namen izpopolnjevanja
orodij so boljdi izdelki. Razvijanje novih orodij je
potrebno pri uporabi novih surovin in izdelavi novih
izdelkov. Meja med novimi in izpopolnjenimi orodji je
v paleolitiku najveckrat zabrisana.

Luknjice je bilo mogoce delati z navadnimi
odbitki ali z izpopolnjenimi orodji v $tirih tehnikah, ki
so od najnaprednejie do najbolj preproste: 1. vrtanje, 2.
izrezovanje (dolblenje), zaganje, piljenje 3. klesanje in
4. prebijanje. Zadnji dve tehniki sta bili izvedljivi tudi z
uporabo kosc¢enih iveri. Zgora) smo omenili, da za boljse
izdelke potrebujemo boljsa orodja. Isti cilj lahko
dosezemo tudi z boljSo tehniko oziroma tehnologijo.
Medtem ko dovolj dobro poznamo kamnita orodja, je
nase poznavanje paleolitske tehnologije omejeno in
osnovano na modernih poizkusih.

1. Predmetov z izvrtanimi luknjicami v mousté-
rienu in pred njim ne poznamo, ceprav obstaja iz tega
obdobja okoli 200 raznih naluknjanih primerkov.
Obi¢ajno se razlagajo kot obeski (Bednarik 1994, 59),
Edino izjemo bi lahko predstavljalo repno vretence volka
iz najdis¢a Bocksteinschmiede v Neméiji, ki ima z dveh
strani ljakasto izvrtano luknjico (Wetzel in Bosinski
1969, T. 162: 6a - d), vendar samo v primeru, ¢e je bilo
najdeno v prvotni legi. Tehnika vrtanja v splofnem pred
mlajiim paleolitikom ni dokazana. Zato se lahko
vpragamo, femu so sluzili . 1. srednjepaleolitski svedri,
ki jih poznamo tudi iz nasega najdiséa. Zagotovo ne samo
vrtanju luknjic v les in druge mehke tvarine, ki se niso
ohranile. Les kot surovina je bil dokazano v rabi Zze od
starejSega paleolitika dalje. Tehniko, ki sluzi obdelavi
lesa, lahko brez vedjih teZzav prenesemo na kost in to bi
se slejkoprej zgodilo tudi v paleolitiku. Dejansko je do
tega prislo najkasneje v aurignacienu (Hahn 1977, T, 3;
3,82 37: 1, 126: 3 - 4; Dobosi, 1985, Fig. 3: 11).
lzvrtane luknjice v kosteh jamskega medveda sc
omenjajo tudi na med vojno unitenem gradivu iz
Potocke zijalke (S. Brodar in M. Brodar 1983, 155 ss).
Tehnika vrtanja sodi med najbolj izpopolnjene in
u¢inkovite tehnike izdelovanja luknjic. O tem smo se
prepric¢ali s poizkusom, pri katerem smo uporabili
obicajen odbitek. Lijasta oblika izvrtanih luknjic in
sledovi vrtalnega orodja so tako znaéilni, da luknjice,
izdelane s to tehniko, zlahka prepoznamo (sl 11.6).

2. Tehnika izrezovanja (dolblenja), zaganja in/
ali piljenja se je verjetno razvila na lesu in drugih mehkih
tvarinah ter se kasneje prenesla na kosti, Prenos tehnike
obdelave z ene na drugo podobno tvarino je dokaj
preprost. Razlicna trdota materialov je pri isti tehniki in
oradjih povzrotala velike tezave. Reditev zanje je bilo
izpopolnjevanje starih in razvijanje novih orodij.
Tehnika izrezovanja (dolblenja) je bila poznana vsaj od
srednjega paleolitika naprej, ¢eprav zanjo v zgodnjem
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development of new tools is required for the use of new
raw materials and in the production of new products.
The boundary between new and modified tools is gen-
erally blurred in the palacolithic.

The holes could have been made with ordinary
flakes or with maodified tools in four techniques, rang-
ing from the most advanced to the simplest: 1. boring,
2. cutting (chiselling), sawing, filing, 3. knapping or
chipping and 4. piercing. The last two techniques were
also carried out with the use of bone fragments. We
mentioned above that better tools are needed for better
products. The same aim can be achieved also with a
better technigue or technology. While stone tools are
familiar enough, our knowledge of stone and other
palagolithic technologies is limited, and based on mod-
ern experiments.

1. Objects with bored holes in the Mousterian
and prior to it are unknown, although around 200 dif=
ferent examples with holes exist. They are normally
explained as pendants (Bednarik 1994, p. 59). The only
exceplion may be a tail vertebrae of a wolf from the
Bocksteinschmeide site in Germany, which has funnel
shaped bored holes on two sides (Wetzel & Bosinski
1969, PL. 162: 6a - d), but only if it was found in its
original position. The technique of boring is not proven
prior to the Upper Palacolithic. We may therefore ask
what the Middle Palacolithic borers, which are familiar
also from this site, were used for. Certainly not just bor-
ing holes in wood and other softer materials which have
not been preserved, Wood has been shown to have been
used as a raw material from the Early Palacolithic on-
wards. A technique which was used to process wood,
mainly boring, could be transferred without major prob-
lems to bone, and this would have happened sooner or
later in the Palacolithic. It actually occurred not later
than the Aurignacian (Hahn 1977, P1. 3: 3, 8: 2, 37: 1,
126: 3 - 4; Dobosi 1985, Fig. 3: 11). Bored holes in
bones of cave bear are also mentioned as among the
Aurignacian material from Potocka zijalka destroyed
during world war 2 (S. Brodar & M. Brodar 1983, pp.
155 on). The technique of boring is among the most
complete and effective techniques of making holes. This
was made quite clear by experiments in which we used
ordinary flakes. The funnel shaped bored holes and the
traces of the boring tool are so characteristic that holes
made by this technique are casily recognisable (Fig.
11.6).

2. The technique of cutting (chisclling), sawing
and filing probably developed on wood and other soft
materials and was later transferred to bone. The transfer
of a processing technique from one material to another,
similar one, is fairly simple. Different hardnesses of
material caused major difficulties with the same tech-
nique and tools. The solution was to modify the old and
to create new tools. The technique of cutting (chisel-
ling) was known at least from the Middle Palacolithic
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Sl 11.7: Aungnacienska kodéena konica z izdolbeno luknjico,
najdena v Potocki zijalki. Luknjica je bila dolbena z dveh strani
in ima znaéilno lijasto obliko s fasetami, ki nastanejo pri
rezanju. Foto: Marko Zaplatil.

Fig. 11.7: Aurignacian bone point with a chiselled out hole,
found in Potocka zijalka. The hole was chiselled out from both
sides and has a typical funnel shape with the facetting made
by cutting. Photo: Marko Zaplatil.

obdobju ni jasnih dokazov. Te imamo $ele v aurignacienu
in to tudi v Sloveniji (s/. /1.7). V zgodnjem mlajiem
paleolitiku je bila ta tehnika zelo priljubljena. Omenja
se tudi na med vojno uni¢enem gradivu iz Potoéke zijalke
(5. Brodar in M. Brodar 1983, 155 ss). lzrezane luknjice
imajo navzven Siroko lijasto obliko. Lepo se vidijo tudi
potegi z orodjem, ki lijak fasetirajo.

3. Tehnika klesanja se je v paleolitiku splosno
uporabljala za obdelavo kamna. Tehniko so Ze zelo
zgodaj prenesli tudi na kod¢eno tvarino, za kar je veliko

SI. 71.8: Poizkusno 1zklesane luknjice v sveZo stegnenico
cnoletnega rjavega medveda (1) in jelenjo kost (2). Vidi se
lijak z znailnimi poskodbami, ki nastanejo pri klesanju.
Premer luknjic je 6 in 8 mm. Foto: Markoe Zaplatil.

Fig. I1.8: Trial chipped hole in a fresh femur of a one year old
brown bear (1) and red deer bone (2). The funnel with typical
damage made by chipping can be seen. The diameter of the
holes is 6 and 8 mm. Photo: Marko Zaplatil.

onwards, although there is no clear proofl of this in the
carly period. This only appears in the Aurignacian, in
Slovenia, too (Fig. 11.7). This technique was very popu-
lar in the Early Upper Palacolithic. It is also mentioned
in the material from Potocka zijalka destroyed during
the world war 2 (S. Brodar & M. Brodar 1983, pp. 155
on). Chiselled holes have a wide outward conical shape.
The marks of the tool, which facet the funnel, are also
clearly visible.

3. The technique of chipping (Aaking, knapping)
was in general use in the Palacolithic for working stone.
The techniques were also transterred very early to bone
materials, for which there is plenty of evidence. There
is less evidence of it having been used in the early pe-
riod for making holes (¢, g. Welzel & Bosinski 1969,
PL. 162: 7a - d). Simple tools suitable for this technique
could have been stone or bone. It is important for them
to have had a sharp edge. We attempted to make a number
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dokazov. Manj dokazov je v zgodnjem obdobju za
izklesane luknjice (glej Wetzel in Bosinski 1969, T. 162:
Ta - 7d). Preprosta orodja, primerna tej tehniki, so bila
lahko kamnita ali kos¢ena. Vazno je, da so imela oster
rob. 5 takim orodjem smo poskusno izklesali ve¢ luknjic
v sveze kosti. Tako nargjene luknjice so navzven bolj
ali manj lijasto oblikovane in imajo znacilno poskodovan
(razpraskan) obod (s/. //.8). Izklesano luknjico
aurignacienske starosti poznamo iz Mokriske jame (M.
Brodar 1985a, T. 5: 2) (s/. 11.9). Ponesrecen poizkus
klesanja luknjice v kost lahko predstavlja odlomek
diafize stegnenice mladega jamskega medveda 1z
kvadrata 9, rezenj 17, plast 5 v Divjih babah [ (s/. /71.9).
Ce je Elovek priizdelavi luknjic posnemal zveri, je pritisk
zob najpre) nadomestil z udarci, tako da je luknjico
postopno izklesal. Kot nam je znano, so tako narejenc
luknjice redke.

4. Tehnika prebijanja ali izbijanja se je lahko

of holes in fresh bones with such tools. Holes made in
such a way have a more or less conical external shape,
and a characteristically damaged (scratched) rim (Fig.
11.8). Chipped holes of Aunignacian age are known from
Mokrigka jama (M. Brodar 19854, P1. 5: 2) (Fig. 11.9).
The fragment of the diaphysis of the femur of a cave
bear cub may be an unsuccessful attempt to chip hole in
bone. From quadrat 9, spit 19 (combined layers 7 and 8)
in Divje babe | (Fig. 11.9).

If man copied carmivores m making holes, tooth
pressure was first replaced with blows, so that a hole
was gradually chipped out. As far is known, character-
istic holes made in such a way are rare.

4. The technique of punching or piercing may
similarly have developed from a technique of working
stone. It was used from the very start for breaking mar-
row bones. A semi-circular break can thus be created.
This technique was known in the Middle Palacolithic

Si. 11.9: Morebiten ponesreden poizkus Klesanja luknjice premera 7 mm (1) na sprednji strani femurja mladica jamskega medveda
1z Divjih bab | (moustéricn). Dve manjsi vdolbinici ob prelomljeni luknjici sta nastali 2 udarjanjem s sileksom in nista odtis zoba.
Detajl izklesane luknjice premera 10 mm (2) na medialni sprednji strani femurja jamskega medveda iz Moknske jame (aungnacien).

Foto: Marko Zaplatil, risba: Dragica Knific Lunder.

Fig. 11.9: Possible unsuccessful attempt to chip a hole of diameter 7 mm (1) in the front side of the femur of a young cave bear
from Divje babe | (Mousterian). The two smaller hollows beside the broken hole were made with a blow with silex and are not the
impressions of teeth. Detail of chipped hole of diameter 10 mm (2) on the medial anterior of the femur of a cave bear from
Moknska jama (Aurignacian). Photo: Marko Zaplatil, drawing Dragica Knific Lunder,
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prav tako razvila iz tehnike obdelovanja kamna. Od
vsega zacetka se je uporabljala za razbijanje mozgovnih
kosti. 'ri tem lahko nastanejo polkrozni odlomi. Ta
tchnika je bila v srednjem paleolitiku poznana in se je
tudi uporabljala predvsem pri kosceni tvarini. Vendar
ni zanesljivo dokazano, da za 1zdelavo luknpie, ceprav
Je vedina luknjic v kosteh navidezno predrtih oziroma
prebitih. Preprosta orodja, primerna tej tehniki, so lahko
kamnita ali kos¢ena, Vazno je. da imajo konico. S tako
tehniko in preprostimi ter izpopolnjenimi orodji (robowvi
navadnih odbitkov, konicasto orodje Kot sta mousté-
ricnska konica in konvergentno strgalo) poskusno nismo
uspeli narediti nobene luknjice v svezo kost. S tezavo
nam je uspelo sele z zeleznim prebijacem (s, 11.10).
Tako narejene luknjice se ne razlikujejo od luknjic, ki
jih v kost lahko vdrejo zveri z zobmi. Za oboje je
macilno, da se lijasto razSirijo v smeri delovanja sile.
Notranji nepravilni lijak nastane s Krudenjem Kosine
kompakte, Na samem obodu, ki je lahko sestavljen iz
lokov, m vidmh poskodb. Véasih se deléek roba odkrugi
navzgor.

DIESCRIFTHIN AND EXPLANATION OF THE GRIGIN OF THE SUSPECTED BONE FLLUTE

and was also mainly used with bone materials. How-
ever, it has not been reliably shown to have been used
for making holes, although the majority of holes in bones
have been apparently punched or pierced. Simple tools
suitable for this technique could be stone or bone, It is
important for them to have a point. We did not succeed
in making any holes in fresh bones with such a tech-
nique and simple or madified tools (edges of ordinary
flakes. pointed tools such as Mousterian points and con-
vergent side-scrapers). Only with an iron punch were
we successful, and that with difficulty (Fre. 71.10). Holes
made in such a way do not differ from holes which wild
animals may have pierced with their teeth. Both are char-
acterised by a widening of the cone in the direction of
the operation of force. An internal irregular funnel is
created by the crumbling of the bone compact. On the
rim itself, which can be made in an arc, there is no vis-
ible damage. Sometimes a fragment of the edge breaks
off outwards.,

SEH0: Rezultat poizkusa prebijanja luknjice z Zeleznim
prebijadem na posteriorni strani sveZe diafize siegnenice
enoletnega rjavega medveda. Vidita se vdrta (1) in popolnoma
prebita luknjica (2) premera 4.5 mm. Foto: Marko Zaplatil.

Fig. 11.10: Result of attempt to pierce holes with an iron punch
on the posterior of a fresh diaphysis of the femur of a one year
brown bear. The impressed (1) and completely punched hole

11.3. [ZSLEDKI POIZKUSOV NA SVEZIH
MEDVEDJIH KOSTEH IN PRIMERJAVE $
PRELUKNJANIMI FOSILNIMI KOSTMI

Izdelek, ki nas zanima, je kost z luknjicami ali
domnevna piscalka. Kost kot surovina je bila sicer
poznana 7e v starejsem paleolitiku, vendar se je v
maoustérienu se vedno zelo redko uporabljala. Pogosieje
Je lahko sluzila za izdelavo preprostih orodij, ki jih tezko
prepoznamo. V ve¢jem obsegu se kost in njej podobne
tvarine za¢no obdelovati in uporabljati Sele v mlajsem
paleolitiku. V moustéricnu so taki izdelki dvomljive
marave in v primerjavi 2 mlajsim paleolitikom zelo redki.
Najbolj znani so prstni ¢lenki sodoprstarjev z eno ali
ved luknjicami, ki jih starejsi avtorji razlagajo kot
piscalke (Reinhard 1906, 153), mlajii pa dvomijo v
pravilnost enostranskih razlag (Chase 1990, 165ss;
Stepanchuk 1993, 33). Nedvoumni kosceni izdelki
luknjicami se pojavijo Sele v aurignacienu, Prinas je to
z¢ omenjena koid¢ena konica z 1zrezano luknjico v
Potocki zijalki (sl 11.7).

(2) of diameter 4.5 mm can be seen. Photo: Marko Zaplatil.

11.3. RESULTS OF EXPERIMENTS ON FRESH
BEAR BONES IN COMPARISON WITH
PERFORATED FOSSIL BONES

The item that interests us is a bone with holes, or
a suspected Mute, Bone was already known as a raw
material in the Early Palacolithic, although it was still
very rarely used in the Mousterian. [t may have served
more frequently for simple tools which are difficult to
recognise, Bone and similar materials began to be
worked and used extensivily only in the Upper
Palacolithic. In the Mousterian, such products are sus-
pect, and in comparison with the Upper Palaeolithic,
very rare, The best known are phalanges of artiodactylae,
with one or more holes, which older authors classified
as whistles (Reinhard 1906, p. 153), while later authors
are dubious of single explanations (Chase 1990, pp. 165
on; Stepanchuk 1993, p. 33). Indisputable bone prod-
ucts with holes appear only in the Aurignacian. Here,
these include a bone point with chiselled hole in Potocka
zijalka (Fig. 11.7).
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Luknjice v nadi kosti so tako enostavne, da so
bile lahko izdelane z najbolj preprostim orodjem in s
tako preprosto tehniko, kot je prebijanje. S poskusom
smo ugotovili, da luknjic nase velikosti in oblike v sveZi
stegnenicni kosti mladega rjavega medveda z debelejSo
kompakto ni mogoce prebiti niti # navadnim odbitkom
niti s kameno (moustériensko) konico, izdelano posebej
v ta namen (s/. //. /1), Domnevna uporaba kanina
Jjamskega medveda za luknjanje, kot predlagajo nekateri
(S. Brodar in M. Brodar 1983), je v praksi neizvedljiva.
Zobje so za kaj takega prekrhki.

Druga mogoca tehnika, ki pride v postev v lem
zgodnjem obdobju, je klesanje. V sveZo stegneniéno kost
mladega rjavega medveda smo z odbitkom izklesali
nekaj luknjic. lzklesane luknjice imajo na obodu, ne
glede na uporabljeno orodje, #nacilne poskodbe, ki
nastancjo pri postopnem odstranjevanju kosine
kompakte (s, /1.8). Razen tega so luknjice na zunanji
strani rahlo lijasto oblikovane. Nas primerck teh poskodb
nima, luknjice pa tudi niso lijasto oblikovane.

Popolnoma enako oblikovane luknjice v dolgih
cevastih kosteh jamskega medveda, pretezno mladih
primerkov poznamo iz aurignacienskega najdiscéa v
Mokriski jami (si. 11./2) (M. Brodar 1985a, T. 5: 8).
Avtor meni, da so delo Eloveskih rok. O tem, kako bi
¢lovek luknjice lahko naredil, ne razpravlja. Med vsemi
objavljenimi luknjicami se nam zdi pomembna predvsem
ena (sl 11.9) (M. Brodar 1985a, T. 5: 2). Ta je edina,
kot je videti izklesana, in sicer na izboCeni anteriorni
strani distalnega dela femurja mladega jamskega
medveda. Pomembno je, da je zunanja odprtina lijasta
in pomaknjena proti medialnemu robu. Nobena zver ne
more narediti takine luknjice na mestu, kjer je nosilnost
in debelina kostne stene najvedja. Tudi ¢e bi poskusala,
bi se prej vdrla Sibkejsa posteniora stena. Zato lahko to
luknjico z veliko verjetnostjo pripisemo ¢loveku.

Luknjice je mogoce prebiti samo v zelo tanke
kostne stene. Taka je npr. stena nad Zivénim kanalom v
trupu spodnje Celjustnice na lingvalni strani. Luknjice
na tem mestu poznamo predvsem iz Potocke zijalke in
Mokriske jame (5. Brodar in M. Brodar 1983, 155 ss,
sl. 57 - 58; M. Brodar 1985a). V nadem najdiscu so zelo
redke. Kosti s takimi luknjicami, od katerih naj bi bile
nekatere celo vdolbene, se razlagajo kot artefakti.
Celjustnica z vdolbenimi luknjicami iz Potocke zijalke
je. zal, izgubljena. Pri pregledu luknjic na spodnjih
celjustnicah smo opazili dvoje podrobnosti, ki se v
literaturi ne navajata. Po en primerek iz Potocke zijalke
in Mokriske jame imata popolnoma odzrto vejo celjusti
(ramus mandibulae), tako da se na trupu razlo¢no vidijo
sledovi zob (sl 11.13) (M. Brodar 1983, T. 6: 3).
Mandibula iz Potocke zijalke z eno luknjico in razsirjeno
mandibularno odprtino (foramen mandibulae) ter razami
zob ima na mestu raz§irjenega foramna na notranji steni
zivénega kanala lepo viden odtis zoba (sl. 11.14) (8.
Brodar in M. Brodar 1983, sl. 57, druga mandibula od
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S 11.11: Konica iz tufa narejena poscbej za poizkusno
prebijanje sveze medvedje stegnenice. Vrh konice se je pri
neuspelem poizkusu poskodoval. Foto: Marko Zaplatil.

Fig. [1.11: Pont from tufl made specially for an attempt to
puncture a fresh bear femur. The tip of the point was damaged
in an unsuccessful attempt. Photo: Marko Zaplatil.

The holes in the thigh bone from Divje babe |
site are so simple that they could have been made with
the simplest tool, and thus a simple technique like pierc-
ing. We ascertained with experiments that holes of this
size and form could not be pierced in the fresh thigh
bone of a young brown bear with thicker compacl tis-
sue, neither with an ordinary flake, nor with a Mousterian
point made speeially for the purpose (Fig. /1.11). The
hypothetical use of cave bear canin as a punch, as some
authors suggest (S. Brodar & M. Brodar 1983) is in prac-
tice impossible. The teeth are too brittle.

The other possible technique which needs to be
considered in this early period is chipping. We chipped
out some holes in a fresh thigh bone of a young brown
bear, using a flake. The holes chipped out, irrespective
of the tool used, have characteristic damage caused in
the process of removing the compact bone tissue (Fig.
11.8). In addition, the holes are slightly conical in shape
on the outside. Our find does not have such damage,
and the holes are not conical on the outside.

Identically shaped holes in the limbs of cave bear,
mainly juveniles, are known from the Aurignacian site



SI 1112 Mokriska jama (Brodar 1985, T. 5: B). Povedana
luknjica premera 9 mm (1) na posteriorni strani odlomka diafize
stegnenice mladica jamskega medveda in detajl sredine levega
roba luknjice (2). Shikano s pomo¢jo makroskopa. Foto Jurij
Majdic

Fig. 11 12: Moknska jama (Brodar 1985, PL 5: 8). Enlarged
hole diameter ¥ mm (1) on the posterior of the fragment of the
diaphysis of a femur of a juvenile cave bear and detail of the
centre of the left edge of the hole (1), Photographed with the
aid of a macroscope. Photo: Jury) Majdié.

DWESCRIFTION AND EXPLANATION OF THE ORIGIN OF THE SUSPECTED BONE FLUTE

in Mokniika jama (Fig, /1.72) (M. Brodar 19854, Pl. 5;
8). The author believes that they are the work of human
hands. He does not discuss how they may have made
the holes. Of all holes reported, one above all seems
important to us (Fig. 11.9) (M. Brodar 1985a, Pl. 5: 2).
This is the only one chipped out, as can be seen, on the
convex anterior of the distal part of the femur of a juve-
nile cave bear. It 1s important that the outside of the ap-
erture is conical and withdraws towards the medial edge.
No carmivore could make such a hole in a place where

S 13 Potocka zijalka, Detajl neobjavljenega primerka
spodnje éeljustnice subadultnega jamskega medveda 2z
odgrizeno vejo (ramus mandibulae) in jasnimi sledovi zverskih
zob. Foto: Marko Zaplauil,

Fig. 11.13: Potocka zijalka. Detail of unpublished example of
the mandible of a

ub-adult cave bear with gnawed ramus
mandibulae and clear tooth marks. Photo: Marko Zaplaul.

S, 11.14: Pototka zijalka. Detajl Eeljustniéne odprtine
(foramen mandibulae) na spodnji Eeljustnici jamskega
medveda. Odprtina je poSkodova od zoba, katerega odtisck se
je ohranil na labialni strani Zivénega kanala, Foto: Marko
Zaplatil.

Fig: 1. 14: Potocka zijalka. Detail of the foramen mandibulae

on the mandible of a cave bear. The foramen is damaged by
tooth, the impression of which have been retained on the labial
side of the nerve cavity. Photo: Marko Zaplatil.
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zegoraj). V steno mandibularnega kanala odtisnjeno
vdrtinico (luknjico) navajata v enem primeru tudi 8. in
M. Brodar (1983, 155). Navedeni primeri nakazujejo
mozZnost, da so nekatere luknjice in razsiritve mandi-
bularne odprtine naredile zveri in ne ljudje. Skoraj vse
naluknjane spodnje celjustnice pripadajo mladim
primerkom, ki s0 bili najbolj na udaru zveri.

Pri prebijanju ali prediranju se kost na nasprotni
strani lijasto adlomi, Take odlome ima tudi nas primerek.
Podobno je oblikovana tudi luknjica na koronoidnem
odrastku spodnje Celjustnice jamskega medveda iz
Potocke zijalke in Divjih bab [ (S, Brodar in M. Brodar
1983, 51, 58; M. Brodar 1985a, T. 5: 3). Zelo zanimiv je
primerck diafize femurja mladega jamskega medveda
iz Divjih bab I (kvadratl 6, rezenj 12, plast 4 do 5a), ki
ima na distalnem delu vhodno in izhodno luknjico, tako
da je diatiza videti, kot da bi bila prestreljena. Posteriorna
luknjica (10 mm/9 mmj) je vdrta z zunanje strani, nasproti
lezeca anteriorna luknjica (11 mm/9 mm) pa z notranje
strani, t. J. 1z mozgovnega kanala (sf. 71.75). To potrjuje
domnevo. da sta bili obe luknjici narejeni hkrati 1z ene
smeri, ¢esar pa zveri ne morejo storiti. Na sliki se lepo
vidi odkrusena oziroma neodkruiena zunanja stena.
Poznajo se tudi raze od zob. Tako preluknjana in
izvotljena kost bi lahko sluzila kot obesek ali kot brivka.
Kaksen je spodnji rob znacilnih luknjic od zob, ki je
pomemben za pravilno presojo nastanka zagonetnih
luknjic v kosteh, zal, ne vemo. Predvidevamo, da je prav
tako odkrusen.

Luknjice, na las podobne nasim, nastangjo lahko
tudi s prediranjem kostne kompakte s pritiskom. Tako
predrejo kosti zveri predvsem z deraci in ne s podocniki,

the strength and thickness of the bone wall is greatest.
Even if an attempt were to be made, the weaker, poste-
rior wall would break first. So this hole may in all prob-
ability be ascribed to human agency.

Holes may be pierced only in very thin bone wall,
such as, for example, the wall above the nerve cavity in
the body of the lower jaw on the lingual side. Holes in
this place are known mainly from Potocka zijalka and
Mokriska jama (5. Brodar & M. Brodar 1983, pp. 155
on, Figs. 57 - 58; M. Brodar 1985a). They are very rare
at the Divje babe 1 site. Bones with such holes, some of
which could even have been “hollowed”, are classified
as artefacts. A jawbone with hollowed holes, from
Potocka zijalka, has unfortunately been lost. In examin-
ing the holes in lower jaws, we noticed two peculiari-
ties which are not mentioned in the literature. An exam-
ple each from Potocka zijalka and Mokriska jama have
completely gnawed away ramus mandibulae, such that
traces of teeth are distinetly visible (Fig. 11.13) (M.
Brodar 1983, Pl. 6: 3). The mandible from Potocka
zijalka with one hole and widened foramen mandibulae
and scratches from teeth, has a clearly visible tooth mark
at the place of the extended foramen on the inner wall
of the nerve cavily (Fig. /1. 14)(S. Brodar & M. Brodar
1983, Fig. 57, second mandible from the top). S. Brodar
and M. Brodar (1983, p. 155) also mention a puncture
(hole) in the wall of the mandibular cavity. The cases
cited demonstrate the possibility that some holes and
widening of the foramen mandibulae were made by car-
nivores and not humans. Almost all pierced lower jaws
belong'to juveniles, which were most often attacked by
predators.

S 11.15: Divje babe I. Stegnenica mladiéa jamskega medveda z dvema isto¢asno prebitima luknjicama nepravilne oblike premera
10 in 11 mm. Poveéana anteriorma in posteriorna luknjica. Risba: Dragica Knific Lunder, foto: Marko Zaplatil.

Fig: 11.15: Divje babe I. Femur of a juvenile cave bear with two contempora

zously pierced holes of irregular shape, diameter of

10 and 11 mm. Enlarged anterior and posterior holes. Drawing: Dragica Knific Lunder, photo: Marko Zaplatil.
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kot se obicaino misli (Kos 1931; Jequier 1975, 80; M,
Brodar 1985a). 'f‘lcl‘illb-i deluje pri tem kot primez,
Najvecjo moc dosezejo zveri z deraci in ostalimi kocniki,
ne s podocniki. Pritisk teh zob je lahko zelo velik. Pri
hijeni tudi do 800 kg/em?. Ce vzamemo n. pr. volka kot
najverjetnejsega povzrocitelja luknjic v kosteh 1z Diviih
bab I - fosilnih ostankov volka imamo namrec v vsch
plasteh najved in tafonomska analiza je pokazala, da je
najprimernejsi zverski dejavnik - predre kost najprej
protokonid spodnjega deraca, ki je najvigji in naj-
moénejsi ali parakon zgornjega deraca. Pri nadaljnem
stiskanju predre kost 8¢ parakonid spodnjega deraca, ki
je nizji in Sibkejsi ali konid zgornjega prvega meljaka,
Tako so nastali po dve vdrtinici ali luknjici, ki sta zelo
blizu skupaj. Razlikujeta se lahko po velikosti in globini
(sl 11.16). V zbirki nagrizenih kosti iz slovenskih
jamskih najdis¢ (M. Brodar 1985a) smo nash vsay 7
primerkov od 29, ki imajo razdaljo med sredino luknjic
v razponu 13 do 14 mm, kar priblizno ustreza velikosti
deratev volka. V Divjih babah | imajo to razdaljo 3
primerki od 26. Na kosteh, ki so jih obdelale zveri, se
pogosto poznajo sledovi zgornjih in spodnjih koénikov.
Vendar to ni nujno. Kosti, ki imajo eno steno ravno in
drugo obokano, obi¢ajno popusiijo pritisku zob na ravni
ali vboceni strani. Zato je na ravnih in vbocenth
povriinah 3e enkrat ve¢ luknjic in vdrtinic kot na
izboc¢enih. Prav tako nastancjo luknjice in vdrtinice
predvsem tam, kjer je kostna kompakta najtanjia. Na
izbocenih povrsinah in odebeljenih (stranskih) stenah
pa imamo samo rahle odtiske, ki se lahko pri mocno
oglajenih ali preperelih kosteh tudi zabrisejo. Zato ni
nuyno, da se pri lukngicah, ki so jih naredile zveri, pozna
na nasprotni stram sled drugega zoba. Pnn dobrem
prijemu in pravilno obrnjent kosti nastangjo samo
luknjice v manj odpornih predelih kostne kompakte,
Oblika in velikost luknjic se ne razlikujeta od luknjic
na domnevni piscalki (sl. /1.2 in 11.17). Luknjice,
ki imajo obod sestavljen iz lokov, tako kot luknjice
na domnevni piscalki, dobimo tudi na primerkih, ki
s0 jih nedvomno naredile zveri. Poizkus na svez
stegnenici enoletnega mladica rjavega medveda 2
uporabo primeza je potrdil domnevo, da je za predrije
debelejse kompakte na sredini diafize  potrebna
precej vecja sila kot za predrije tanjse kompakte v blizini
sklepov (sl. /1.18). Luknjice na sredini diafize so lahko
naredile le redke zveri, ki so imele zelo moéne ¢eljusti
in zelo koni¢aste derace. S preizkusom smo tudi
ugotovili, da je sveza medvedja kost tako elasti¢na, da
lahko vso naluknjamo, ne da bi pri tem pocila, kakor
podi fosilna kost. Poda oziroma preluknja se samo v
tocks, na katero deluje vegja sila, ali v tocki, kjer je kost
Sibkejda. Na nasprotni izboceni strani se komaj kaj pozna
v Lo¢ki, na katero deluje enakovredna sila, Ker zveri
grizejo predvsem mehkejse sklepne dele dolgih cevastih
kosti, je tu najvec luknjic od njihovih zob (M. Brodar
1985a). To je sploino znano dejstvo. Luknjice na

IIESCRIFTION AND EXPLANATION OF THE ORIGIN OF THE SUSPECTED BONE FLUTE

SL116: Divie babe 1. Povecan odtisek dvodelnega zoba,
verjetno deraca volka, ¥V vedj luknjici se vidh del vdrte zunanje
stene kostne kompakite. Premera luknjic sta 11 mm in 5,4 mm.
Foto: Marko Zaplatil.

Fie . 16: Divie babe 1. Enlarged impression of double teeth,
probably the carnassial of a wolt. In the larger hole, part of the
pierced exterior wall of the compact bone tissue can be seen.
The diameter of the holes 1s 11 mm and 5.4 mm. Photo: Marko
Zaplaul.

With punching or piercing, the bone is fractured
conically on the opposite side. Our example also has
such fractures. The hole in a coronoid extension of a
lower jaw of a cave bear from Potocka zijalka is similar
to one from Divje babe | (S. Brodar & M. Brodar 1983,
Fig. 58; M. Brodar 1985a, P1. 5: 3). An example of a
diaphysis of juvenile cave bear femur from Divje babe |
(quadrat 6, spit 12, combined layers 4 - 5a) is very in-
teresting. 1t has entrance and exit holes on the distal part,
so that it appears as if the diaphysis had been pierced
by a bullet. The posterior hole (10 mm/9 mm) is broken
from the outside, and the opposite anterior hole (11 mm/
9 mm) from the inside, 1. ¢., from the marrow cavity
(Fig. 11.13). This confirms the suspicion that the two
very irregular holes were pierced together from the same
direction, which a carnivore could not do. The crum-
bled, or uncrumbled, external wall can be well seen on
the photography. Tooth marks are also recognisable.
Such a pierced bone could have served as a pendant or
as a whistle. It is unfortunately not known what sort of
lower edge typical holes from teeth have, which is im-
portant for properly assessing the creation of puzzling
holes in bones. We assume that it would be similarly
crumbled.

Hales, very similar to those in question, can also
be made by the piercing of the compact bone tissue by
pressure. Carnivores primarily pierce bones in such a
way with carnassials, and not with canines, as is nor-
mally thought (Kos 1931; Jéquier 1975, p. 80; M. Brodar
1985a). The jaw thus operates like a vice. Animals
achieve the greatest force with premolar and molar teeth,
not with canines. The pressure of these teeth can be very

171



Or1S IN RAZLAGA NASTANKA DOMNEVNE KOSCENE MISCALL

osrednjem predelu diafiz so zato precej neobicajne za
zveri, vendar niso izkljucene.

Za pravilno presojo nastanka luknjic v domnevni
piscalki je pomembna tudi velikost luknjic in razdalja
med luknjicami. Premeri nekaterih luknjic iz slovenskih
jamskih najdisé, ki so jih po vsch znakih sode¢ naredile
zveri (M. Brodar 1985a), ustrezajo premeru luknjic na
domnevni piscalki. Priblizki medsrediséni razdalji 35
mm, ki jo ima na3 primerck, so pri luknjicah od zob
zelo redki. Meritve razdalij med luknjicami in vdrtinami
so pokazale, da je najmansa medsrediscna razdalja 4,5
mm in najvecja 61 mm (n = 49). Samo Sest meritev ima
vetjo medsredidéno razdaljo (povpreéno 46 mm).
Povprecna medsrediscna razdalja ostalih meritev je 14
mm. PribliZuje se ji medsrediiéna razdalja med
proksimalno luknjico in proksimalno poloviéno luknjico
na domnevni piscalki. Vecina medsredisénih razdalj,
vkljuéno z medsredidéno razdaljo na domnevni piscalki,
ne ustreza medceljustnemu razmiku zveri, ki so lahko

81 11.17: Mokriska jama (M. Brodar 1985, T. 3: 1a). Povecava
luknjice premera 8 mm (1) vdrte z zobom v stegnenico
Jjamskega medveda in druge poskodbe od zob (2). Foto: Marko
Zaplatil.

Fig. 11.17: Mokriska jama (M. Brodar 1985, Pl. 3. la).
Enlargement of hole of diameter 8 mm (1) pierced with teeth
in the femur of a cave bear and other demage of teeth (2).
Photo: Marko Zaplatil,
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greal. In the case of hyenas, even up to 800 kg/em?. If
we take, e. g., the wolf as the most probably cause of
holes in bones from Divje babe 1 - there are most fossil
remains of wolf in all layers, and taphonomic analysis
has shown that it is the most suitable predator factor -
first the protoconid of the lower carnassial, which is
higher and stronger, or the paracon of the upper carnas-
sial pierces the bone wall. With further pressure, the
paraconid of the lower carnassial, which is lower and
weaker, or the conid of the upper first molar, pierces the
bone. So two punctures, or holes, are made very close
together. They can vary in size and depth (Fig. 11.16).
In the collection of gnawed bones from Slovene cave
sites (M. Brodar 1985a) we found at least 7 examples
out of 29 with a distance between the centre of the holes
in the range of 13 - 14 mm, which corresponds approxi-
mately to the size of the carnassials of a wolf. In Divje
babe 1, 3 examples of 26 have this distance. Traces of
the upper and lower teeth are often known on bones on
which animals have fed. However, this is not necessary.
Bones which have one straight wall and the other con-
vex, normally give under pressure on the straight or
concave side. So there are twice as many holes and in-
dentations on straight or concave surfaces than on con-
vex ones. Similarly, holes and punctures are created
mainly where the bone compact is thinnest, On con-
cave surfaces and thickened (side) walls we have only
slight impressions which heavy weathering or pol-
ishing of the bones can erase. So it is not crucial for
holes which have been made by carnivors to have
traces of teeth on the opposite side. With a good grasp
and properly inverted bones, holes are only created
on the less resistant parts of the bone compact. The
form and size of the holes does not differ from the
holes on the suspected flute (Figs. /1.2 and 11.17).
We also get holes with rims composed of ares, like
the holes on the suspected flute. in examples which
have undoubtedly been made by carnivores. An at-
tempt on a fresh thigh bone of a one year old young
brown bear, using a vice, confirmed the suspicion
that to puncture the thicker compact in the middle of
the diaphysis requires considerably more force than to
puncture the thinner compact in the vicinity of the joints
(Fig. 11.18). Holes in the centre of the diaphysis could
only occasionally have been made by carnivores, and
only by those with very strong jaws and very pointed
carnassials. We also ascertained by experiment that fresh
bear bone is so elastic that we could puncture holes in
all of it without it smashing as fossil bone smashes. It
gives, or punctures, only at the point at which the great-
est force operates, or at the point at which the bone is
weakest. The opposite, concave side is hardly ever the
point at which equal force operates. Since animals gnaw
mainly the softer, knuckle parts of limbs, this is where
most holes from their teeth are found (M. Brodar 1985a).
This is a generally known fact, Holes in the central part



SL 118 Luknjice premera 4 in 5 mm poizkusno predrie =
Zelezno Konico in s pomodjo primeza posteriomo v svezo
stegnenico enoletnega rjavega medveda. Foto: Marko Zaplatil.
Fig. [1.18: Holes of diameter 4 and 5 mm from an attempt to
pierce the fresh femur of a one year old brown bear posteriorly,
with an iron spike and with the aid of a vice, Photo: Marko
Zaplatil.

kosti naluknjale. Zato ni dvoma. da je vecina luknjic
nastala v postopku zrtja s preprijemanjem kosti. Premen
luknjic, ki so ve&ji od 5 do 9 mm, so za volka preveliki.
Takine so namred mere Strlecega dela protokonida in
parakona vol¢jih deracev. 1z obeh mer je razvidno, da
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of the diaphysis arc thus fairly unusual for an animal
origin, though cannot be excluded.

The size of and distance between the holes are
also relevant to a proper assessment of the origin of the
holes in the suspected flute, Examples of some holes
from Slovene cave sites which, judging from all the
signs, have been made by camivores (M. Brodar 1985a),
correspond to the diameter of holes on the suspected
flute. The approximate centre Lo centre distance of 35
mm of these holes is very rare with holes from teeth.
Measurements have shown that the smallest centre-cen-
tre distance of carnivore and other holes is 4.5 mm and
the largest 61 mm (n = 49). Only six measurements have
a greater centre-centre distance (average 46 mm). The
average centre-centre distance of other measurements
is 14 mm. The centre-centre distance between the proxi-
mal hole and the proximal half hole on the suspected
flute approaches it. The majority of the centre-centre
distances, including the centre-centre distance on the
suspected flute, do not correspond to distances within
the jaws of carnivores which could pierce a bone. So
there is no doubt that the majority of holes are created
in the process of devouring grasped bone. The diam-
eters of holes which are bigger than 5 - 9 mm are too big
for wolf. These are, namely, the measurements of the
protruding part of the protoconid and paracon of a wolf’s
carnassials. It is clear from the two measurements that
the points of carnassials are of irregular shape, so it 1s

— i,

e

SL 1119 Divje babe 1. Diafize dolgih cevastih kosti okonéin mladicev jamskega medveda z znacilne polkrozno izjedo, ki so jo
naredile zveri. Na enem primerku (4) se lepo vidijo sledovi zob, Razliena merila. Foto: Carmen Narobe in Marko Zaplatil.

Fig: 1119 Divie babe L. Diaphysis of the limb bone ofa juvenile cave bear with typical semi-circular notches made by camivores.
In one example (4) , the tooth marks can clearly be seen. Various scales. Photo: Carmen Narobe and Marko Zaplatil,
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sta konici deracev nepravilne oblike. Zato je vprasanje,
ali volk z zobmi lahko naredi tako velike okrogle
luknjice. Naredile so jih lahko samo zveri z moénej&im
zobovjem, n. pr. hijena s predmeljaki. Spodnji P, in
zgornji P hijene sta po obliki in velikosti zelo primerna
za nadi luknjici. Vendar prisotnost hijene na najdiscu
doslej ni dokazana niti s fosilnimi ostanki niti s
fragmentarnostjo in zastopanostjo skeletnih ostankov
jamskega medveda. Drug primerni zob je zgornji P* leva.
Ostanki leva so v najdis¢u dokaj pogosti. Posamezne
najdbe imamo tudi v plasteh 7 in 8. Levi sicer ne zrejo
kosti, lahko pa bi vseeno naredili na njih kakéno luknjico.

S poskusi smo ugotovili, da, gledano ichnologko,
luknjic, takih, kakrsne so, ni mogel narediti clovek z
razpoloZljivimi orodji oziroma je za to potrebna
spretnost, ki je mi nimamo. Za artefakt, ki bi imel
funkcijo piscalke, morajo biti izpolnjene Se druge
tehnoloske zahteve, Oba konca ali vsaj en konec Kosti
bi moral biti odZzagan ah odrezan, Mozgovni kanal, ki
je v tej starost Zze zapolnjena s spongiozo, bi moral biti
ofiien spongioznega tkiva. Kost-pisfalka bi imela
zaradi uporabe tudi moéno zglajeno povriino,

Oba konca femurja sta nepravilno odlomljena.
MNa proksimalnem koncu je ohranjen morda odrezan rob.,
WV blizini roba niso vidni nikakrini sledovi rezanja ahi
grizenja. Taka je vecina diafiz mladih primerkov. Zelo
verjetno so jih odlomile zveri, Odbiti kost na obeh
konceh s kamnom, ne da bi se pri tem  popolnoma
zdrobila, je tezje, kot &e bi kost odrezali z nazob&anim
orodjem, ali ¢e bi kost ena od zveri postopno odgrizla,
Ker je bilo odgrizenih odlomkov v najdiséu na pretek,
to niti ni imelo smisla. PolkroZzna izjeda na distalnem
delu je redek zverski proizvod, ki nastane pri postopnem
zrtju diafize (M. Brodar 1985a, T. 5: 7) (s/. [1.19). Zato
Jjo ne moremo pripisati izkljuéno ¢loveku. Takih
primerkov je na dolgih kosteh okoncin v najdis¢u kar
nekaj.

Spongioza je bila lahko odstranjena naravno
zaradi preperevanja ali umetno. Zanesljivo je, da
spongize ni bilo ve¢ v ¢asu impregniranja femurja s
fosfatkarbonati. Veliko podobnih kosti v najdiscu je
popolnoma ali delno brez spongioze. Na njih ni nobenih
znakov obdelave.

Maorebitna zagladitev povrsine kosti je bila
kemiéno poskodovana v ¢asu cementiranja kosti v
fosfatno kostno breco. Zato danes ni ve¢ vidna.
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doubtful whether a wolf could have made such large
circular holes with its teeth. They could only have been
made by carnivores with stronger teeth, ¢. g., a hyena
with premolars. Lower P, and upper P* of a hyena are
very suitable in shape and size for the holes in the sus-
pected flute. However, the presence of hyvenas at the site
has not so far been shown, neither with fossil remains
nor with fragmentation and relative presence of skeletal
remains of cave bear. The other suitable tooth is upper
P left of cave lion or leopard. Remains of cave lion and
leopard are fairly common at the site. We also have in-
dividual finds in layers 7 and 8. Although lions and leop-
ards do not devour bones, they could nevertheless have
made such holes i them.

We ascertained by experiment that, from the
technological point of view, palaeolithic man could not
have made the holes such as they are with the available
tools, or that he had the necessary dexterity for this that
we lack.

For an artefact to have the function of a flute,
other technological requirements would have to be met.
Both ends, or at least one would have to be sawn or cut
oft. The marrow cavity, which at that age is already filled
with spongiose, would have to be cleansed of spongiose
tissue. The bone-flute would also have a highly polished
surface from use.

Both ends of the femur are irregularly broken.
The majority of diaphysis of juveniles are similar. They
were probably broken by beasts. On proximal end short
probably cut edge is still preserved. Close to the beveled
edge norevident signs of cutting or tooth marks are vis-
ible To break a bone at both ends with a stone, without
completely shattering it, is more difficult than for the
bone to be cut with a denticulate tool and/or to be gnawed
gradually by a beast. Since there was an abundance of
gnawed fragments at the site, this would also have had
no sense. The semicircular notch on the distal part is an
occasional carnivore product, which is created in the
process of gnawing the diaphysis (M. Brodar 1985a, PL.
5: 7) (Fig. 11.19). So it cannot be aseribed exclusively
to palacolithic man. There are quite a number of such
examples on limbs at the site.

The spongiose could have been removed natu-
rally through weathering, or artificially. [t is certain that
the spongiose was no longer there at the time the femur
was impregnated with carbophosphates. A large number
of similar bones at the site are completely or partially
without spongiose. There is no sign of working on them.

Any possible polish to the surface of the bone
was chemically damaged at the time of cementing of
the bone into the carbophosphate bone breceia. Itis thus
no longer visible today.



11.4. ZAKLIUCEK

Najbolj privlacna najdba v najdiscu je L 1.
kodcena piscal, ki ostaja zaenkrat kronolosko-tehnolosko
osamljen primer. Pri razlagi se v tem trenutku ni mogoce
Zvso verjetnostjo odlocitt med moinostjo, da gre za kost
z vet verizi zveri, ki niso pustili sledi protiugriza in
moznostjo, da gre za izdelek domnevnega neandertalea,
ki v srednjem paleolitiku $e ni poznal/uporabljal tehnike
vrtanja in dolbljenja, zato je kost obdeloval na podoben
nain kot kamen - s toléenjem. S posebno tehniko, ki jo
s poskusi nismo uspeli povsem dognati, je morda znal v
kosti prebijati tudi luknjice.

V primeru, da gre za drugo moznost, je najdba
izjemna, ker jo lahko tedaj bolj prepriéljivo razlagamo
kot najstarejse glasbilo v Evropi z vsemi posledicami,
ki iz tega sledijo.

Prepricljivih tehnoloskih dokazov za to, da je
luknjice na nasi kosti naredil ¢lovek, in da imamo pred
sabo artefakt namesto psevdoartefakia, ocitno ni in jih
verjetno ne bo, dokler se ne najde Se ve¢ podobnih
predmetov enake starosti, Dokazi za luknjice, ki jih je
naredil ¢lovek, so morda prisotni v samem najdiscu (s/,
1.9 in 1{.15). Prav tako ni prepricljivih tafonomskih
dokazov za to, da je luknjice naredila z zobmi katera od
zvert 1z seznama zivalskih ostankov v najdidéu in drugih
najdiscih iz tega obdobja. Tafonomija femurja, predvsem
mladih primerkov, odpira nov pogled na nastanek
luknjic, ki, bolj kot ne, nasprotuje artefakini razlagi,
Vendar je naluknjan femur edini takSen primerck izmed
600 femurjev mladih jamskih medvedov, ki so bili
najdent med izkopavanji. V postev prihajata vsekakor
obe razlagi: ¢lovek in zver, medtem ko so drugi poznani
naravni na¢ini nastanka luknjic izkljuéen (glej Lyman
1994, 394). Nasa nemoc pri ugotavljanju nespornega
nastanka luknjic pa ne izkljucuje, da bi nenavadni
predmet clovek uporabljal, lahko tudi kot piscalko. Zato
na kratko podajamo Se pregled dosedanjih podobnih
najdb, pri katerih nacin izdelave vecinoma ni sporen.
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11.4. CONCLUSION

The most attractive find from the site is the sus-
pected flute, which remains for the moment a chrono-
logical-technological isolated example. It is not at this
moment possible in classitying it to decide with any
certainty between the possibilities that it is a bone with
a number of bite marks of carnivors, which did not leave
any trace of the counter-bite, and the possibility that it
is a product of presumably Neanderthal man, who did
not know/use the techniques of boring and scooping in
the Middle Palaecolithic, so the bone was worked simi-
lar to stone - with striking. He perhaps also knew how
to pierce holes with a special technique which we did
not succeed in grasping in experiments,

If the latter possibility holds, then it is an excep-
tional find since we can then more certainly classify it
as the oldest musical instrument in Europe and we are
aware of the consequences.

There apparently is no convineing technological
evidence that the holes on the thigh bone from Divje
babe [ site were made by palaeolithic man, that it is an
artefact and not a pscudoartetact, and there will prob-
ably not be until further, similar objects of the same age
are found. Some evidence of holes made by palacolithic
man may be present at the site itself (Figs. /1. 9 and
11.15). Equally, there is no convineing taphonomic evi-
dence that the holes were made with the teeth of any of
the predators from the list of animal remains at the site,
or other sites from this period. The taphonomy of the
femur, above all juvenile examples, opens a new view
of the origin of holes which, more than not, conflict with
the artefact explanation. Nevertheless, the pierced fe-
mur is the only example amongst 600 femurs of juve-
nile cave bears found at the site in the course of excava-
tions. Both explanations: man and carnivore made, must
be considered, while other known natural ways of cre-
ating holes are excluded (cf. Lyman 1994, p. 394). Our
inability to ascertain the undisputed origin of the holes
does not exclude the possibility that an unusual object
may have been used by palaeolithic man, even perhaps
asa flute or pipe. We therefore present a survey of simi-
lar finds to date, in which how they were made is for the
most part undisputed.
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DoDATEK

[ZSLEDKI POIZKUSOV IZDELAVE
KOSCENE PISCALL Z UPORABO
KAMNITIH ORODIJ

APPENDIX

RESULTS FROM THE EXPERIMENTAL
MANUFACTURE OF A BONE FLUTE WITH
STOMNE TOOLS

Groniano Bastiant & Ivany Turk

Potem ko so bili napisani Ze¢ vsi teksti tega
zbornika, je Guiliano Bastiani, strokovnjak za
paleolitsko tehnologijo obdelave kamna, na lastno zeljo
ponovil poizkuse Ivana Turka v zvezi z izdelavo luknjic
v kosti. Osredotoéil se je na poizkus prebijanja luknjic,
kajti podobno tehniko je po vseh znakih sodec uporabil
tudi paleolitski Elovek pri izdelavi domnevne piscali.

Za poizkus smo izdelali podobna kamnita orodja,
kot so bila najdena v najdiséu, med drugim tudi v plasteh,
starejsih od plasti s piscaljo (Turk in dr., v tem zborniku
in delno neobjavljeno): konvergentno strgalo, konico,
sveder, jezicek in gobcasto praskalo. Konice in jezicke
(sl 11. A1) smo nato uporabili priizdelavi luknjic v svezo
golenico odraslega navadnega jelena in v sveZo
stegnenico enoletnega rjavega medveda. Orodja so
sluzila kot dleta za klesanje in hkrati kot prebijaci.

o
= ]

St 1AL Poskusno narejena orodja za klesanje lukenj v sveze
kosti. Rozenec (1 in 2) in lokalm taf (3 in 4). Foto: Marko
Zaplaul,

Fig. 11.41; Experimentally manufactured stone tools for
chipping holes in fresh bones, Chert (1 and 2), il (3 and 4).
Photo Marko Zaplatil.
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Once the articles in the present volume had been
written, Giuliano Bastiani, an expert in the Palaeolithic
technology of stone knapping, decided on his own ini-
tiative to attempt the same experimental perforation of
bone as Ivan Turk had done. He concentrated on the
way he punched the holes, and followed a technique
apparently similar to that used by Palacolithic man to
make the supposed musical pipe.

For the experiment, he manufactured similar
stone tools to those discovered at the site, including tools
unearthed in layers older than the one in which the flute
was found (Turk et al., in this volume and unpublished
texts), viz: a convergent side-scraper, a pointed tool, a
borer, a tongue and a nosed carinated scraper. He used
the pointed tool and the tongued scraper (Fig. 1141) 1o
perforate both the fresh shin-bone of an adult red deer
and the fresh thigh-bone of a year-old brown bear. He
used the tools both as chisels for chipping and as
punches. He did not, however, strike them with a stone
hammer as Ivan Turk had done, but with a wooden ham-

SE1.A2: Poskusno izklesana luknja v svezo nadlahinico
riavega medveda. Uporabili smo konicaste odbitke (gley s/
I1.A4l: 3, 4) iz lokalnega tufa, ki se je uporabljal v najdiscu
[Jivie babe I. Foto: Marko Zaplatil.

Fig. A11.2: Expenmentally chipped hole in fresh bear cub
humerus using pointed flakes (see Fig. 17141 3, 4) made of
local wiT that was used in Divije babe [ site. Photo: Marko
Zaplatil.



Vendar po njih nismo udarjali s kamnitim tolkacem, kot
Je to pocel pri svojih prvih poizkusih Ivan Turk, temveé
z lesenim tolkacem. Z uporabo lesenega tolkaca se
kamnito orodje ne poskoduje tako hitro kot z uporabo
kamnitega tolkaca. Pri uporabi slednjega Zze en sam
moénejdi udarec modéno poskoduje konico orodja
(primerjaj poskodovani konicinasl, [0 ing 10.2: 4).
Enako se zgodi lahko z medvedjim kaninom v spodnji
celjustnici, za katerega so Ze dolgo domnevali, da je
pracloveku lahko sluzil kot luknjad,

Vsaka od poizkusnih luknjic je bila narejena v
kombinirani tehniki klesanja in prebijanja v nekaj
minutah z obra¢anjem orodja (konice, konvergentnega
strgala ali jezicka) in ne preved moénim udarjanjem po
orodju. Pri tem so nastale skoraj okrogle luknjice s
premerom 5 mm do 10 mm. Stene luknjic so bile
polstrme, robovi so bili moéno do rahlo poskodovani,
odvisno od natancnosti izdelave luknjice. lzrazitega
zunanjega lijaka ni bilo, ¢e je pri Sijenju enkrat prebite
luknjice kamniti sckaé¢ deloval navpitno na kost in ¢e
kostna stena ni bila predebela. Ce smo pri Sirjenju
luknjice uporabili Se jezicasto oblikovan sekad,
zunanjega lijaka, ki nastane zaradi stoZéaste oblike
konice ali sekaca, ni bilo ve¢ (sl 11.42). Sekundarna

SI11.43: Poskusno narejeno nazob&ano orodje iz rozenca,
Foto: Marko Zaplatil.

Fig. I1.43: Experimentally manufactured denticulate tool of
chert, Photo: Marko Zaplanl.

DESCRIPTION AND EXPLANATION OF THE ORIGIN OF THE SUSPECTED RONE FLUTE

mer. By using the latter rather than a stone hammer, the
stone tols did not become damaged so rapidly. A sin-
gle blow with a stone hammer can cause a great deal of
damage to the point of the tool (compare Fig. 11 1] and
PL0.2: ). This would equally apply to the tool that
has long been supposed to be the punching tool of
palacolithic man, the canine tooth in a bear’s lower jaw,
which might well suffer in the same way.

Each of the experimental holes was made in a
few minutes with a method that combined both chip-
ping and punching, turning the tool (in this case the
pointed tool), all the time taking care not to strike the
tool oo heavily. In this way, he managed to produce
holes that were almost completely round, and five to
ten millimetres in diameter. The sides of the holes were
steep and the damage to the edges was severe to mild,
depending on the aceuracy with which the hole had been
made. No distinet bevelling of the outer edges could be
observed where, in the process of widening an already
punched hole, the stone punch was applied vertically
and if the core of the bone was not excessively thick. In
the process of widening the hole, it was discovered that
the perennial problem of bevelling of the outer edges,
which almost always occurs due to the conical profile
of the point or punch, could be avoided altogether if'a
tongued tool was used instead (Fig. 11.42). Any minor
damage to the outer perimeter, often symptomatic in
holes made with stone tools, could be rapidly worm away
through constant use or natural abrasion (charriage a
see) as the sharp edges of the bone gradually smooth
themselves off. No trace was found of any distinct bev-
elling along the inner edges of the holes, which had been
a characteristic of the supposed flute. This bevelling is
irrelevant in answering the question by whom the holes

SI. 11.A4: Detajl poskusno odZzaganega distalnega dela sveze
stegnenice mladega rjavega medveda. Uporabili smo
nazobéano orodje iz rozenca (glej sL 11.43). Foto: Marko
Zaplatil.

Fig. A.11.4: Detail of experimentally sawn ofT distal end of
fresh brown bear cub femur using  experimentally made
denticulate tool (see Fig. 11.43). Photo: Marko Zaplatil,
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ogladitev ostrih robov kosti zaradi pogoste rabe ali
naravne abrazije (charriage a sec) lahko zabrise vse
rahlejSe poskodbe zunanjega roba luknjic, ki so sicer
znacilne za luknjice, iztol¢ene s kamnitimi orodji.
Izrazitej5ega lijaka na notranji kostni steni, ki je znacilen
za luknjice na domnevni piscali, ni bilo pri vseh
poizkusno iztolenih luknjicah. Notranji lijak ni bistveno
pomemben pri razlagi nastanka luknjic, saj lahko nastane
tako pri prebijanju kot pri prediranju.

Naluknjano svezo medvedjo stegnenico smo na
proksimalnem delu odZzagali z nazob&anim orodjem (s/.
11.43). Z njim smo diafizo najprej po obodu zazagali
kaksna dva milimetra globoko in nato odlomili.' Na
domnevni piséali tak3en poseg ni (veé) viden, Na
proksimalnem delu imamo sicer naravno zaglajen
ostanck ravnega roba, vendar je ta priseckan na notranjo
namesto na zunanjo stran, vzporedno z robom pa ni
nobenih raz. Pri rezanju ali zaganju je rob prisekan vedno
na zunanjo stran, vzporedno z robom pa obi¢ajno
nastanejo raze (s 114.4). Ce bi hoteli dobiti osirejsi
rezilni rob piscali, bi odrezan rob lahko naknadno
odkruili na notranjo stran. Nadaljevanje poskusov bi
morda pokazalo, kako je bil narejen proksimalni rezilni
rob domnevne piscali, ne da bi se pri tem poznali
makroskopski sledovi orodja.

Preprost poizkus je dokazal le, da je luknjice,
kakrine so na domnevni piscali, najdeni v mousténienski
plasti 8 v Divjih babah I, lahko naredil tudi paleolitski
Clovek s kamnitimi orodji, ki smo jih nash v plasu s
piscaljo in pod njo. Dalje je poizkus nakazal, daje oblika
luknjic odvisna od vrste uporabljenega orodja (konica,
jezicek), oblike delovnega dela orodja (valjasta, stozéasta
ali nepravilna oblika) in stanja kosti (popolnoma sveza,
manj sveza, stara, tosilna), Prav tako smo ugotovili, da
se orodja priizdelavi luknjic poskodujejo, da jih je treba
veckrat popraviti ali narediti nova orodja. Za Studij
poskodb in primerjavo le-teh 2 morebitnin podobnimi
poskodbami na originalnih moustérienskih orodjih iz
najdisca, ki bi Se bolj podkrepile tezo, da je luknje v
fosilno kost naredil paleolitski ¢lovek, nam je, Zal,
zmanjkalo ¢asa. Vsekakor nameravamo to storiti kdaj
kasneje.

' Ravno stanjsano strgalo z rablo nazob&anim robom (1, 10.6:
i), najdeno v plasti 8, bi bilo za takSno opravilo kar pnmemo.
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were made. [t can oceur in punching or piercing the bone
tissue with stone tool or tooth.

Once the bear’s thigh-bone had been perforated,
it was cut with a denticulate tool at the proximal end
(Fig. 11.43). First, the complete circumference of the
diaphysis was cut to a depth of two millimetres and then
broken off.! However, no evidence of this particular
operation can be seen on the bone flute itself. While the
naturally smoothed vestiges of a straight edge can be
found at the proximal end, it is bevelled on the inside
rather than the outside, and there was no trace whatso-
ever of incisions parallel to the edge. When it was ei-
ther cut or sawn, it was always the exterior of the bone
that had been bevelled, and the visible cuts themselves
appeared parallel to the edge of the bone (Fig. 1. 4). In
order 1o give the instrument a sharper edge for sound-
ing, the severed edge could be broken off as required on
the inside. More of these experiments may reveal how
it was possible to produce the perfect finish, with not
even a microscopic trace of hand-working, which can
be observed on the proximal sharp edge of the original
instrument.

The scope of this simple experiment is limited (o
a demonstration that the holes in the supposed flute, as
discovered in Divje babe 1, in Mousterian layer 8, could
have been produced with the stone tools discovered in
the same layer as the instrument and with tools from
layers immediately below, by palacolithic man. In addi-
tion, the experiment demonstrated that the size of the
holes depends on both the type of tool employed
{(whether pointed or tongued, for example), the shape of
the working end of the tool (whether cylindrical, coni-
cal or irregular) and the condition of the bone itself
(whether completely fresh, less fresh, old, or fossil). It
was also contended that since, in the process of making
the holes the tools themselves must become damaged,
and must therefore be repaired or replaced with new
ones, then it would be possible to make a comparative
study of the damage sustained by the tools employed in
the experiment and possibly similar damage sustained
by the original Mousterian tools discovered at the site.
Unfortunately, there was not enough time to test this
hypothesis, although it would provide additional evi-
dence to prove the thesis that the perforations of fossil
bone were made by Palaeolithic man. It is our intention
to do this at some later time.

! Such an operation could have been performed using a side-
scraper with a thinned back and a slightly denticulate edge,
as discovered in layer 8 (P 10.6: 6).




12. PALEOLITSKE
KOSCENE PISCALI -
PRIMERJALNO
GRADIVO

12. PALAEOLITHIC BONE
FLUTES -
COMPARABLE
MATERIAL

Ivan Turk & Boris Kavur

Izviedek

Navedena so vsa glavna najdisca paleolitskih piscali
in osnovni podatki o najdbah s poudarkom na chnologiji
luknjic. Ugotovljene so bistvene tehnoloike razhike med
piscaljo iz Divjih bab | in med vecino mlajiih primerkov.

12.1. Uvob

NajstarejSe zvizgalke naj bi bili prstni ¢lenki
sodoprstih kopitarjev z eno samo predrto ali prebito ali
kako drugade narejeno luknjico. Izjemoma imajo lahko
tudi vec luknjic. Poznamo jih od moustériena dalje
(Marschak 1988; Stepanchuk 1993). Za nas in nasploh
so pomembnejie dolge cevaste kosti okonéin z dvema
in ved luknjicami. So podlaga teorijam o nastanku in
razvoju glasbe in so pripeljale do naslednjih treh
ugotovitev. Najbolj zanimiva od vseh moznih uporab
luknjice v mlajsem paleolitiku je prav uporaba za
izdelavo flavt (Marschak 1988, 70). Glasba je bistvena
sestavina mlajsega paleolitika (Leakey in Lewin 1993,
322). Mlajii paleolitik je kultura glasbe (Lewin 1993,
146),

Vse najdbe dolgih cevastih kosti z vet kot eno
luknjico pripadajo mlajsemu paleolitiku in se obicajno
razlagajo kot flavie oz, piscali.' V. Evropi je znanih
priblizno 30 flavt: 18 aurignacienskih in gravettienskih,
3 solutréenske in nekaj mlajsepaleolitskih brez
natanénejse opredelitve (Bahn in Vertut 1989, 68). Od
tega jih je kar 14 v najdiscu Isturitz v Franciji (Buisson
1990). V aurignacien so datirane 4 flavte iz najdis¢ Abn
Blanchard, Istalosk in Geissenkldsterle. Tem je treba
dodau Se flavto, narejeno iz spodnje Celjustnice jamskega
medveda, najdeno v Potocki zijalki.  Edina srednje-
paleolitska najdba, poleg nase, izvira iz najdis¢a Haua
Fteah v severni Afriki.

' Zaterminologijo gle) Kungj in Omrzel-Terlep v tem zbomiku

Absiraci

All the main sites of Palacolithic flutes are mentioned,
and basic data on finds, with a stress on the technology of
holes. Essential technological differences were found between
the Nute from Divie babe Land the majority of later examples.

12.1. INTRODUCTION

The oldest whistles are said to be the phalanges
of artiodactyls with only one hole - punched, pierced or
made in some other way. Exceptions can also have more
than one hole. They are known from the Mousterian on-
wards (Marschak 1988; Stephanchuk 1993). For us and
in general, limb bones with two or more holes are more
important. They are the basis of a theory about the ori-
gin and development of music, and have lead to the fol-
lowing three findings. The most mtriguing of all possi-
ble uses of holes in the Upper Palacolithic is precisely
their use for the making of a Mute (Marschak 1988, p.
70). Musie was an essential element of the Upper
Palacolithic (Leakey & Lewin 1993, p. 322). The Up-
per Palacolithic was a musical culture (Lewin 1993, p.
146},

All finds of proximal limbs with more than one
hole belong to the Upper Palacolithic and are generally
classified as futes or pipes.' Approximately thirty futes
have been found in Europe: 18 Aurignacian and
Gravettian, 3 Solutrean and some Upper Palacolithic
without more exact classification ( Bahn & Vertut 1989,
p. 68). Of this, some 14 were from a site in [sturitz in
France (Buisson 1990). Four flutes from sites at Abri
Blanchard, Istiloskd and Geissenklosterle have been
dated to the Aurignacian. To these should be added the
flute made from the lower jaw of a cave bear, found at
Potocka zijalka. The only Middle Palacolithic find, in
addition to our own, originates from the Haua Fteah site
in north Africa.

! For terminology, see Kunej and Omerzel-Terlep in this volume,
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St 12.1: Paleolitske piséali: 1 - Divie babe 1, 2 - Haua Fteah (McBurney 1967, Plate 4.4), 3 - Istilloské (Vértes 1955, T. 43: la-
c), 4 - Geissenklosterle (Hahn in Minzel 1995, Abb. 4), 5 - Potocka zijalka (S. Brodar in M. Brodar 1983, sl. 57), 6 - Liegloch
(Mottl 1950a, T. 1: 10), 7 in 8 - Isturitz { Buisson 1990, Fig. 2 in 5), 9 - Molodova (Sklenii 1985, sl. nastr. 122}, 10 - Pas du Miroir
(Marschak 1990, Fig. 38). Risba: Dragica Knific Lunder.

Fig. 12.1: Paleolithic Mlutes: 1 - Divie babe 1, 2 - Haua Freah (MeBurney 1967, Plate 4.4), 3 - Istallosko (Vértes 1955, PL 43 1a-
), 4 - Geissenklosterle (Hahn in Miinzel 1995, Fig. 4), 5 - Poto¢ka zijalka (S. Brodar & M. Brodar 1983, Fig. 57), 6 - Liegloch
(Moutl 1950a, PL 1: 10), 7 and 8 - Isturitz (Buisson 1990, Fig. 2 in 5), 9 - Molodova (Sklendi 1985, Fig, on p. 122), 10 - Pas du
Miroir (Marschak 1990, Fig. 38). Drawing: Dragica Knific Lunder,

180



12.2. NAIDISCA PALEOLITSKE PISCALI

Haua Fteah, Libija (sl 12.1: 2)

V 17,5 mm dolgem odlomku cevaste kosti je 3,4
mm Siroka (nedokoncana?) luknjica in na prelomu je
sled druge. Odlomek je bil najden v plasti, katere starost
lahko okvirno ocenimo na 60.000 - 40.000 let
(McBurney 1967, 90, 105). Danes se najdba uvrica v
srednji paleolitik (Clark 1982, 249: Bahn in Vertut 1989,
68). Ker je bila kost kemicno odstranjena iz sprimka, je
povrsina kosti moéno poskodovana, Samo iz fotogralije
se ne da rekonstruirati tehnika izdelave luknjice. Lahko
jo je naredila neka zver (Davidson 1991, 43, Fig. 1).

Abri Blanchard. Francija

Na pticji kosti so na sprednji strani 4 luknjice in
dve na zadnji strani (Jelinek 1990, 18), Tehnika izdelave
luknjic nam ni poznana. Domneva se. da bi lavia iz
Abri Blancharda lahko pripadala aurignacienu [ po
francoski kronologiji (Harrold 1988, 177).

Istalloskd, Madzarska (s/. 12.1: 3)

V diafizi levega femurja mladega jamskega
medveda, ki ima odrezana konea in iz katere je bila
odstranjena spongioza, so tri luknjice. Na proksimalnem
koneu sprednje strani diafize je bila po navedbi Vértesa
{1955) izvrtana luknjica s premerom 6 mm. Luknjica je
izrazito lijasto oblikovana. Premer plitkega lijaka z
zarkovno razporejenimi zlebici je 17 mm (Vértes 1955,
124, T. 43: 1a - ¢). Po objavljeni fotogratiji sodec luknjica
ni izvriana, ampak prej izdolbljena ali izklesana. Na
fotografiji je viden lijak tudi na notranji steni. To bi
zovorilo za to, da je bila luknjica prebita. Prvotno prebito
luknjico bi lahko na zunanji strani obdelali glodalei in
naredili naZlebljen lijak (glej Cavallo in dr. 1991, Fig. 17
I2). Na isti strani je distalno izvrtana nepravilna luknjica s
premerom [0 dol 3 mm. Na fotografiji se jasno vidi, da je
ta luknjica prebita ali predrta. Medsrediséna razdalja med
obema luknjicama je veé kot 60 mm (ocenjeno po
fotografijah). Tretja luknjica je rahlo ovalne oblike premera
7 mm in se nahaja na sredini zadnje strani diafize. Kako je
nargjena Vértes ne pove. Po fotografiji sode€ je prebita ali
predrta. Zanimivo je, da Horusitzky (1955, 133) navaja
nckoliko drugaéne premere luknjic: 5,5, 6 in 11 mm.

Najdba se razlaga kot flavia (Vértes 1955, 124,
Horusitzky 1955, 133ss; Sopromi 1985, 33ss). Po
velikosti, obliki in nac¢inu izdelave vsaj ene od luknjic
diafiza popolnoma ustreza primerku 1z Divjih bab 1.
Tudi za luknjico nepravilne oblike imamo dobre
vzporednice v nasem najdiséu (s 9./5). Najdba izvira
iz mlajse aurignacienske plasti. Radiokar-bonska starost
plasti je, 30.900 £600 in 31.540 +660 p. s. (Alsworth-
Jones 19806, 85).

P-\I AEH ll!lll BONE FI t.” 5 COMPARABLE MATERIAL
12.2. SITES OF PALAEOLITHIC BONE FLUTES

Haua Fteah, Libya (Fig. 12.1: 2)

In a 17.5 mm long fragment of limb bone, there
is a 3.4 mm wide (unfinished?) hole and the trace of
another on the fracture. The fragment was found in a
layer the age of which could be assessed at 60,000 -
40,000 BP (McBurney 1967, p. 90 and 105). Today, the
find is classified in the Middle Palaecolithic (Clark 1982,
p- 249; Bahn & Vertut 1989, p. 68). Since the bone was
removed chemically from the cemented sediment, the
surface of the bone was heavily damaged. The technique
of production of the hole cannot be deduced from pho-
tographs alone. It may be made by a biting carmivore
tooth (Davidson 1991, p. 43, Fig. 1).

Abri Blanchard, France

There are 4 holes on the front side of a bird’s
bone and two on the rear side (Jelinek 1990, p. 18), The
technigque of making the holes 1s unknown to us. It is
suspected that the flute from Abri Blanchard may be-
long to Aurignacian | according 1o the French chronol-
ogy (Harrold 1988, p. 177).

Istalloska, Hungary (Fie [12.1: 3)

In the diaphysis of the femur of a juvenile cave
bear, which has a cut end, and from which the spongiose
has been removed, there are three holes, According 1o
statements by Vértes (1955) on the proximal end of the
anterior side of the diaphysis, a hole has been bored with
a diameter of 6 mm. The hole has a pronounced conical
shape. The diameter of a shallow funnel with radially
disposed grooves is 17 mm (Vértes 1955 p. 124, PI. 43:
la - ¢). Judging from the published photographs, the
hole has not been bored but hollowed or chiselled. There
is also a cone visible on the internal wall. That suggests
that the hole was punched. A grooved funnel suggests
that the original, pierced hole could have been addition-
ally worked by rodents on the outside (cf. Cavallo er al,
1991, Fig. 17 E). On the same side, there is a distally
bored (Vertes™s statement) irregular hole with a diam-
cler of 10 - 13 mm. It is clearly visible on the photo-
graph that this hole has been punched or picreed. The
centre-centre distance between two holes is 65 mm (as-
sessed on the basis of photographs). The third hole is
lightly oval with a diameter of 7mm and is situated in
the centre of the posterior side of the diaphysis. Vértes
does not say how it is made. Judging from the photo-
graph, it was punched or pierced. It is interesting that
Horusitzky (1955, p. 133) gives slightly different meas-
urements for the holes: 5.5, 6 and 11 mm.

The find is classified as a flute (Vértes 1955, p.
124; Horusitzky 1955, pp. 133 on; Soproni 1985, pp.
33 on). According to size, shape and method of produc-
tion, at least one of the holes on the diaphysis completely
matches the example from Divje babe [ There is also a
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Geissenklasterle, Nemcija (s /2.1 4)

WV tem najdiacu sta bila odkrita dva polomljena
labodja radiusa z izdolbenimi luknjicami. Radiusa sta
bila na enem koncu ravno odrezana, Najdbi se razlagata
kot domnevno najstarejsi flavti. V odlomku flavie | so
ohranjene 3 luknjice, pri flavti 2 pa lahko zaradi velike
fragmentiranosti prepoznamo le eno luknjico. Vsaj dve
sta lijasto oblikovani. Premeri nepravilnih luknjic so
5,3x3.4, 3.5x3,0 in 2,8x2,4 mm, medsredizéni razdalji
pa okoli 40 in 30 mm (ocenjeno po risbi in fotografiji).
Obe Mavti izvirata 12 plasti s koséenimi konicami s
precepljeno bazo, ki je opredeljena v aurignacien 1.
Radiokarbonska starost plasti je 36.800 £1000 let p. s.
(Hahn in Miinzel 1995). Kronolosko flavti ustrezata
plasti 2 v Divjih babah I. 1z tcga sledi, da je nasa
domnevna piscalka precej starejia od dosle) nagstareisih
flavt.

Potodka zijalka, Slovenija (sl 12.7: 5)

Enkratno najdbo predstavlja mandibula subadul-
tnega ali odraslega jamskega medveda, ki ima na
lingvalni stram trupa tri luknjice, predrie ali prebite v
zivéni kanal, Obodi luknjic so pod drobnogledom
nepravilnih oblik, sestavljeni 1z lokov in bolj ravnih
odsckov. Prva luknjica - Steto od Geljustne odprtine
(foramen mandibulae) - ima na robu navenoter zavihan
deléek povriine, Poskodba je lahko nastala pri prediranju
ali pri prebijanju. S poizkusi smo ugotovili, da se deléki
robov luknjic pri prehodu koniénega luknjaca (zoba)
lahko privzdignejo in kasneje odkrudijo ali zavihajo
navznoler. Med prvo in drugo luknjico je alveolarno
izrazita trikotna vdolbinica, ki bi jo lahko naredil
protokonid ali parakon deraca. Pod drugo luknjico je
dolga ozka raza sileksa, Pod tretjo luknjico in levo ter
desno od nje so na trupu znacilne Siroke raze zoh, Zelo
moéna raza s¢ zaéne tuk pod luknjico in konéa nad
spodnjim robom mandibule. Podobne raze so tudi na
drugi strani, nekako med prvo in drugo luknjico. Veja
celjustnice (ramus mandibulae) je sveze odlomljen.
Premeri luknjic so 5 do 6,5 in 5 mm, Medsrediséni
razdalji sta 19 in 24 mm. Medsrediséna razdalja med
prvo luknjico in razsirjeno celjustno odprtino je 17 mm.

Najdba izvira iz plasti 4 ali 5 2 aurignacineskimi
artefakti. Radiokarbonsko mi datirana. Po nadem mnenju
je nekoliko mlajsa od aurignacienske plasti 2 v Divjih
babah I. Razlaga se kot precna flavta ali kot piscal (5.
Brodar in M. Brodar 1983, 157 s, sl. 57; Hahn in Miinzel
1995; Omrzel-Terlep, ta zbormk),

good parallel at our site for the hole with the irregular
shape (Fig. 9.15). The find originates from the upper
Aurignacian layer, The radiocarbon age of the layer 1s
30,900 +600 and 31.540 +660 BP. (Alsworth-Jones
1986, p. 85).

Geissenklasterle, Germany (Fig. 121 4)

At this site were discovered two broken swan’s
radiuses with hollowed holes. The radiuses were cut oft’
straight at one end. The finds were classified as puta-
tively the oldest flutes. In broken flute 1, 3 holes have
been preserved, and in flute 2, because of the major frag-
mentation, we can recognise only one hole. At least two
have a conical shape. The diameters of the holes are 5.3
%34, 35x3.0and 2.8 x 2.4 mm, and the centre-centre
distance around 40 and 30 mm (assessed from drawings
and photographs). Both flutes originate from a layer with
bone points with split bases, which is classitied as
Aurignacian I1. The radiocarbon age of the layer is
36,800 L1000 BP (Hahn & Miinzel 1995). Chronologi-
cally, the flutes correspond to layer 2 in Divje babe L It
follows from this that our suspecied Mute 1s consider-
ably older than the oldest flute to date.

Potocka zijalka, Slovenia (Fig. /2.1 5)

The mandible of a sub-adult or adult cave bear,
which has three holes, punched or pierced into the nerve
cavity on the lingual side ot the body, 1s a unigue hind.
The rims of the holes are of irregular shape when exam-
ined closely, made up of arcs and straighter cuts. The
first hole - counting from the foramen mandibulae - has
an inwards winding fragment of the surface on the edge.
which may have been made during the punching or pierc-
ing. We ascertained by experiment that the small parts
of the edges of holes can 1ift during the passage of the
point of the hole puncher (tooth) and later crumble or
wind inwards. Alveolarly between the first and second
holes is a pronounced triangular hollow which may have
been made by a protoconid or paracon carnassial, Be-
low the second hole 1s a long narrow silex cut. Below
the third hole and to the left and right of it are typical
wide tooth marks on the body. A very strong cut starts
right under the hole and ends below the lower edge of
the mandible. There are also similar cuts on the other
side, between the first and second holes. The ramus
mandibulae s freshly broken. The diameters of the holes
are, 5 - 6, 5 and 5 mm. The centre-centre distances are
19 and 24 mm. The centre-centre distance between the
first hole and the extended jaw opening is 17 mm.

The find originates from upper Aurignacian lay-
ers 4 or 5, and is not radiocarbon dated. In our opinion it
is slightly younger than the Aurignacian layer 2 in Divje
babe L1t is classified as a flute or pipe (S, Brodar & M.
Brodar 1983, pp. 157 on: Fig. 57; Hahn & Miinzel 1995;
Omrzel-Terlep . in this volume).



llsenhdhle, Neméija

Iz tega najdiiéa izvira diatiza neznane sesalske
vrste, v kateri je bilo prvotno 5 luknjic. Najdena je bila
v plasti s tezko opredeljivimi paleolitskimi najdbami iz
konca srednjega ali zacetka mlajiega paleolitika.
Podrobnosti niso poznane (Hille 1977, 121).

Liegloch, Avstrija(sf. 12.1: 6)

Paznana je tibia mladega jamskega medveda, ki
ima 4 cik-cakasto razporejene luknjice, Nacin izdelave
in toéne mere nam niso znane. Medsredidéna razdalja
distalnih luknjic se priblizuje medsredisén razdalji
luknjic domnevne piscalke v Divjih babah [ (ocenjeno
po risbi). Najdidée je (pogojno?) datirano v aurignacien,
kost z luknjicami pa je brez dobrih stratigrafskih
podatkov, tako da natancnejsa datacija ni mogoca (Mottl
1950a, 225, T. 1: 10).).

Isturitz, Francija (s/. 12.1: 7in &)

Isturitz je nagdiiée 2z nayvednm Stevilom na-
luknjanih pti¢jih kosti, ki se razlagajo kot flavie. Stevilo
luknjic se¢ giblje med 2 in 4, Nekatere luknjice so
izdolbljene, pri drugih pa na podlagi objavljenih risb in
fotograli) m mogoce dolo¢iti tehnmike izdelave. Vsekakor
ima vecina luknjic znacilen lijak, Po obliki so okrogle
in ovalne. Prement okroglih luknjie so 2 do 7 mm,
premeri ovalnih pa 2 x 3do 6 x 7 (5 x 8) mm. Najbol)
pogosta medsrediséna razdalja je okoli 30 mm (ocenjeno
na podlagi risb). Ustniki so v nekaterih primerih ravno
odZagani ali odrezani oziroma zarczani in odlomljeni.
Tocnih podatkov o tehniki izdelave ustnikov in luknjic
ni. Najstarejsa flavia naj bi po nekaterih navedbah
pripadala aurignacicenu I {(Megaw 1968, 335; Cotterell
in Kamminga 1992, 281). Nedavna revizija gradiva je
pokazale, da se stratigrafija pri razlicnih izkopavalcih
tako razlikuje, da v podrobnostih ni uporabna, Zato je
bila vecia Navi, vkljuéno z aurignaciensko, zaradi
stilnih in ornamentalnih podobnosti nazadnje uvriéena
v gravettien (Buisson 1990, 420 ss),

Pas du Miroir, Francija (s, 12.1: 10)

V tem najdiséu je bila odkrita ena najlepse
izdelanih magdalénienskih flavt. Na sprednji strani dolge
cevaste kosti so Stiri luknjice in na zadnji pa sta dve.
Luknjice so lahko izdelane #z vrtanjem  (dolodeno po
fotografiji). Premeri luknjic in medsrediséne razdalje
nam niso poznane. Oba konca flavie sta soded po
fotograliji. ravno odzagana ali zarczana i odlomljena.
Zanimiv je proksimalni ali distalm del, ki ima na eni
strani nekaksen ustnik. Ta izhaja iz verjemo prevrtane
vedje luknje, ki je bila nato raz8irjena do roba kosti (ostri

PALAEDLITHIG BONE FLUTES — COMPARABLE MATERIAL

lsenhdhle, Germany

The diaphysis of a mammal species in which
there were originally 5 holes originates from this site. It
was found in a layer with palacolithic tools that were
difficult to classify, from the end of the Middle or be-
ginning of the Upper Palacolithic, Details are not known
(Hiille 1977, p. 121).

Licgloch, Austria (Fig. 12.1: 6)

The tibia of a juvenile cave bear was found, which
has 4 holes in a zigzag distribution. The method of pro-
duction and exact measurements are unknown to us. The
centre-centre distance of the distal holes approximate
to the centre-centre distance of the holes of' the suspected
flute from Divje babe | (judging from drawings). The
site 15 dated to the Aurignacian (conditionally?), and
the bone with holes is without good stratigraphic data,
s0 that more precise dating is not possible (Mottl 1950,
pp. 22 on, PL.1: 10},

Isturitz, France (Figs. 12.1: 7 and &)

Isturitz 15 the site with the largest number of bird
bones with holes that have been classitied as flutes. The
number of holes ranges from 2 to 4. Some holes have
been scooped out, and it is not possible to determine the
technique of production of others on the basis of pub-
lished drawings and photographs, In any case, the ma-
Jority of holes have a characteristic funnel. In shape,
they are circular or oval. The diameters of the eircular
holes are 2 - 7 mm, the diameters of the oval ones 2 x 3
-6 % 7(5x 8) mm. The most frequent centre-centre
distance is around 30 mm (assessed on the basis of fig-
ures). The mouthpicee openings in some cases arc sawn
or cul straight, or part cut and broken. There is no exact
data on the technique of making the mouthpiece open-
ings and holes. The oldest flute is claimed by some to
belong to Aurignacian 11 (Megaw 1968, p. 335; Cotterell
& Kamminga 1992, p. 291). Recent review of the mate-
rial has shown that the stratigraphy varies so much
among different excavations that it is not usable in de-
tails, So the majority of flutes, including the Aurignacian,
because of stylistic and ormamental similarities, have
been reclassitied into the Gravettian (Buisson 1990, pp.
420 on).

Yas du Moir, France (Fig. 12,1 10)

One of the most beautifully produced Magda-
lenian flutes was discovered at this site. On the foreside
of a limb bone are four holes and on the rear, two. The
holes may have been made by boring (based on the pho-
tographs). The diameters of the holes and the centre-
centre distances are unknown to us. Both ends of the
flute, judging from the photography, arc sawn, or cut
and broken straight. It is interesting that it is the proxi-
mal or distal part which has some sort of notched mouth-
piece opening on one side. This probably derives from
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robovi kazejo na 1o, da je bil ta del ocitno naknadno
raz§irjen z lomljenjem) (Marschak 1990, Fig. 38).
Podobne izjede z zaglajenimi robovi na nekaterih kosteh
v Divjih babah | so nedvomno naredile zveri (s/. /1. 19).

Goyet, Belgija

Flavia, odkrita na najdiscu Goyet v Belgiji in
poimenovana Goyet 132, je izdelana iz dolge cevaste
kosti, ki ima obe epifizi odzagani. Ima dve luknjici, eno
na koncu ene strani in drugo pomaknjeno proti sredini
druge strani. Ta luknjica je izdelana z Zaganjem kostne
kompakte. Stratigrafskih podatkov ni. Na podlagi
tipologije kamenih najdb lahko najdisée uvrstimo v
sredngi in mlajsi paleohtik (McComb 1989, 136, 140,
265),

Molodova V, Ukrajina (s/. /12.1: 9)

Na najdiséu Molodova V sta bili odkriti dve
flavti. Prva, iz plasti 4, pripada ¢asovno magdalénicnu.
Njena radiokarbonska starost je 17.000 +1.400 let p. s.
(HofTecker 1988, 244). lzdelana je iz rogovia severnega
jelena (Lucius 1970, 78). nckateri avtorji pa piscjo, da
Jeizrogovia losa (Megaw 1968, 335). Na eni strani ima
4 luknjice in na drugi strani 2. Premeri prvih stirih
nepravilnih luknjicso 5x 2,6 x3,2x 2in 2 x 4 mm in
drugih dveh 1,5 do 2 mm (Hahn in Miinzel 1995, Tabela
1). Medsredisene razdalje nam niso poznane. Zaradi
izredno majhnih luknjic dvomijo, da sploh gre za flavto
(Megaw 1968, 335). Druga flavta je iz plasti 2, katere
radiokarbonska starost je 11.900 +238 oziroma 12.300
+140 let p. s. O njej ni podatkov.

Pekamna, Ceska (Moravska)

V plasteh G, H (skupaj ?) je bila najdena pticja
kost z zazagano luknjico (original nam je v Brnu pokazal
M. Oliva, za kar se mu najlepse zahvaljujemo). Plast
vsebuje magdalénienske najdbe. Njena radiokarbonska
starost je 12.940 £250 oziroma 12.670 £80 let p. s.
(Svoboda in dr. 1994, 163).
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the boring of'a larger hole, which was then extended to
the edge of the bone (the sharp edges indicate that this
part was clearly subsequently extended by fracturing)
(Marschak 1990, Fig. 38). Similar notches with polished
edges on some bones in Divije babe 1 are undoubtedly
made by carnivores (Fig. 11.19).

Goyet, Belgium

A fluie discovered at a site al Goyet in Belgium,
and called Goyet 132, is made from a limb bone which
has both epiphyses sawn off. It has two holes, one at the
end of one side and the other shifted towards the centre
of the other side. This hole is made with sawing of the
compact bone tissue. There is no stratigraphic data. On
the basis of the typology of stone finds, the site can be
classified in the Middle or Upper Palacolithic (McComb
1989, pp. 136, 140 and 265).

Molodova V, Ukraine (Fig. [2.1:9)

Two flutes have been discovered at the Molodova
V site. The first, rom layer 4, belongs to the
Magdalenian period. Its radiocarbon age is 17,000
+1,400 BP (Hoffecker 1988, p. 244). It is made from
the antler of a reindeer (Lucius 1970, p. 78). and some
authors have reported that it 1s the antler of a moose
(Megaw 1968, p. 335). It has four holes on one side and
2 on the other. The diameters of the first four holes are 5
x2,6x3,2x2and 2 x4 mm and the latter two, 1.5-2
mim (Hahn & Minzel 1995, Table 1), The centre-centre
distances are unknown to us. In view of the exception-
ally small holes, it is doubted whether it is in fact a flute
(Megaw 1968, p. 335). The second fute is from layer 2,
of which the radiocarbon age is 11,900 4238 or 12,300
+ 140 BP. We know no data on it.

Pekarna, Czech Republic (Moravia)

In layers G, H (together?), a bird’s bone was
found with sawn holes (the original was shown to us in
Brno by M. Oliva, for which we are very grateful). The
laver contains Magdalenian finds, ls radiocarbon age
is 12,940 £250 0or 12,670 £80 BP (Svoboda ef al. 1994,
p. 163),



13. AKUSTICNE
UGOTOVITVE NA
PODLAGI
REKONSTRUKCIJE
DOMNEVNE KOSCENE
PISCALI'

13. ACOUSTIC FINDINGS
ON THE BASIS OF
RECONSTRUCTIONS
OF A PRESUMED
BONE FLUTE!

Draco Kunes

lzviedek

Osnovinr eilj akusticmih raziskav in poskusov 2
rekonstruiranimi primerki najdene kost 2 luknjican je bil
dokazati, da je v takini kosti mogoée vzbuditi zvok na razliéne
nacine. Nanjo lahko piskamo kot na podolZzno piséal ali precéno
piscal (Mavto). Sama oblika najdene kost in luknjice v kosti
nam dopuséajo veliko moZnosti za vzbujanje in spreminjanje
#voka. Zato imamo najdeno kost lahko Zze za preprosto glasbilo
# doloéeno izrazno modjo ali pa signalni zvoém pripomocek.

"V strokovni literaturi se tovrsine arheoloike najdbe z
luknjicami razlagajo kot flavte. Flavta v oZjem smislu
pomeni danadnje orkestersko glasbilo iz rodu pihal, v SirSem
smislu pa niz glasbil, ki so si sorodni po nafinu vzbujanja
zvoka, (Muzicka enciklopedija 1958). Adledic (1964)
navaja, da izhaja izraz flavta iz lat. flarus, kar pomeni dih in
izraz povezuje z zvolénim pojavom, ki nastane pri izdihu
zraka skozi priprie ustnice. Kot sopomenke za flavio navaja
izraze piséal, svirel in zvegla. Spet drugje (Markovid s. a.)
enacijo lat. flatus s pomenom pihanja ter razlagajo, da so se
nekday vsa pihala in celo trobente imenovah flavia in so
pod tem izrazom navedene v starth dokumentih, Pri seznamu
glasbil po sistematiki Sachsa - Horbostla (Kumer 1983)
lahko ugotovime, da so flavie pihala, kjer vebudi valovanje
sracnega stebricka v cevi razeepitey oziroma rezanje zraka
(zraénega curka) na rezilnem robu (ustnici) glasbila.
Vendar v slovendéint izraz piscal ali pis¢alka pomeni morda
bolj splodno glasbilo - pihalo kot pa izraz favia, Tako lahko
v Slovarju slovenskega knjiznega jezika (1994) preberemo,
da je flavta “pihalni instrument, ki se med uporabo dri
povprek k ustnicam”, medtem ko je piiéal ali piscéalka
“preprosto glasbilo v obliki cevi, v katero se piha™, Z izrazom
piddal se s tem v slovenddini izognemo morebitnemu
predpisovanju drZe glasbila pri igranju, Ceprav je akusticno
izraz fMlavta jasen in dovolj sploden. V akustiki # izrazom
flavia oznacujemo vsa pihala 2 rezilmm robom (ustnico).

Abstrace

The main aim of the acoustie research and expeniments
with reconstructed examples of the bone find with holes was
to demonstrate that it is possible to stimulate sound in various
ways with such a bone. It can be played as an end-blown flute,
or pipe, or as a side-blown flute. The shape itself of the bone
find, as well as the holes in it, permit much possibility for
stimulating and changing the sound. So the bone find may be
either a simple musical istrument with specific expressive
power, or a sound signal accessory.

' Inthe professional literature, this kind of archacological find

with holes is classified as a flute. A flute in the narrower
sense means today’s orchestral instrument in the wind sec-
tion, but in the wider sense, a serics of instruments which
are related in the manner of stimulating sound (Muzitka
enciklopedija 1958). Adlesi¢ (1964) states, that the expres-
sion, flute, derives from the Latin, flatus, which means breath
and expresses the link with the sound phenomenon that is
created by blowing air through a closed mouthpiece. He cites
as similar in derivation, a whistle, fife or a pipe. Elsewhere
(Markovic s @) the Latin, fatus, is equated with the sense
of blowing and all wind instruments, even trumpels, are
claimed to have formerly been called flutes, and they are
cited in old documents under that expression. In a list of
musical instruments under the Sachs-Hornbost]l system
(Kumer 1983) we find that flutes are wind instruments in
which a sharp edge cuts air (a jet of air) and stimulates
waves in the column of air in a pipe, or tube,

However, the Slovene expression used i relation to the find
has perhaps a more general meaning as a musical-wind in-
strument than the expression flute. So in the Dictionary of
the Slovene Literary Language (Slovar slovenskega kniZnega
Jezika 1994) one finds that a flute is a “wind instrument
which is held during playing crossways to the mouth™, while
“piscal” or “pidcalka” (as used for the find - trans. ) is a “sim-
ple mus nstrument in the form of a pipe into which (air)
15 blown". The expression “pis¢al™ thus in Slovene avoids
possible prescription of the method of holding the instru-
ment while playing, although the expression “flute”, pro-
fessionally and acoustically, is completely clear and sufli-
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13.1. Uvop

V paleolitskem jamskem najdiscu Divje babe 1 v
dolini Idrijee pri kraju Reka v zahodni Sloveniji je bila
med izkopavanji 1. Turka in J. Dirjevea leta 1995 najdena
v peti moustérienski plasti stegnenica mladega jamskega
medveda. Kost je na obeh koncih polomljena (prelomi
s0 bili naknadno zglajeni), na zadnji strani pa ima dve
dobro ohranjeni luknjici ter polkrozni izjedi na
proksimalnem in distalnem delu kosti. Distalni anteriorni
del diafize je globoko zalomljen. Najdba nesporno
pripada moustérienu in je stara okoli 45.000 lel.

Najdena stegnenica 2z luknjicami, ki je pripadala
mlademu medvedu, na prvi pogled spominja na glasbilo
- piscal. Podobni predmeti se se danes uporabljajo kot
piscali ali flavte. Tudi arheoloske najdbe, ki so po videzu
podobne najdenemu predmetu z luknjicami, razlagajo
kot flavte. Za glasbilo pa je vsckakor bistveno, da se
lahko iz njega izvablja zvok, da se nanj lahko igra, Zato
smo Zeleli tudi nado najdbo zvodno preizkusiti. Ceprav
je predmet v dobrem stanju in le delno poskodovan, so
poskodbe in razpoke v kosti vseeno prevelike, da bi ga
mogli zvoéno preizkusiti brez dodatnih posegov in
popravkov. Da bi ohranili originalno najdbo za nadaljnje
raziskave v prvotni obliki, smo za akustiéne poskuse
izdelali ve¢ rekonstrukeij domnevne piséali. Rekon-
struirani primerki se bolj ali manj priblizujejo podobi
originalne najdbe, saj smo z njimi poskusali odgovoriti
na razlicna akustiéna vprasanja. S tovrsino rekon-
strukenjo se lahko zadovoljivo pojasnijo temeljna zvoéna
vprasanja glede vzbujanja zvoka iz najdenega predmeta,
poda osnovna akustiéna slika domnevne piscali in
nakazejo moznosti uporabe (igranja). Nikakor pa ni

13.1. INTRODUCTION

During excavations held by I. Turk and J Dirjec
in the palacolithic site at Divje babe 1 in the Valley of
Idrijea, near Reka in the western part of Slovenia, the
femur of a young bear was found in the fifth Mousterian
level. The bone is broken on both sides (fractures had
been additionally smoothed) but has two well preserved
holes on its back side, as well as two semicireular erodes
on its proximal and distal ends. The distal anterior part
of the diaphysis is deeply broken. The find unquestion-
ably belongs to the Mousterian and is at least 45,000
vears old.

The femur of a young bear, with holes in it, im-
mediately evokes the idea of a musical instrument. Simi-
lar objects are used as such today as pipes or flutes. Other
archacological finds with a similar appearance to the
object with holes found, are classified as lutes. A musi-
cal instrument must at the very least be capable of pro-
ducing sound, one must be able to play it. We therefore
wished to test this find acoustically. Although the ob-
jeet was in good condition and only partially damaged,
the damages and cracks in the bone were nevertheless
too great for it to be possible to test it acoustically with-
out additional work and repair. In order o preserve the
original find for further research, in the original form,
we produced a number of reconstructions of the sus-
pected flute for acoustic testing. The reconstructed ex-
amples more or less approximated the appearance of
the original find, since we attempted to answer various
acoustié questions with them. With this kind of recon-
struction, one can satisfactorily clarify basic acoustic
questions in relation to stimulating sound from the find,

S 13,1 Fotografija rekonstruiranega primerka pidéali iz
fosilne kosti iz istega obdobja kot je originalna najdba, Foto:
Marko Zaplatil.

Fig. 13.1: Photograph of the reconstructed example of a flute
from fossil bone originating from the same period as the
original find. Photo: Marko Zaplatil.
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ciently general. (Trans. note: The term “flute™, however,
will be used in English, since “pipe™ is not normally under-
stood in the sense of a side-blown instrument, whilst *“flute™
is used in the wider sense in both professional and popular
terminology.)



ACOUSTIC FINTHNGS ON THE BASIS OF RECONSTRUCTIONS OF A PRESUMED BONE FLUTE

mogoce dolo¢iti natanénejse uglasitve in tonskega
obsega originalne Kosti 2 luknjicami in s tem morda celo
vlogo in pomen najdenega predmeta v preteklosti.
Osnovni cilj dosedanjih raziskav - poskusov je hil
dokazati, da se v taksni kosti z luknjicami lahko vzbudi
zvok in na kaksne nacine se to doseze.

13.2. OPIS REKONSTRUKCII KOSCENE
PISCALI

Pri poskusih smo uporabljali ve¢ razliénih
rekonstruiranih primerkov kos¢ene piscali. Stevilne
piscali, ki smo jih izdelali iz trstike in kanele (bambusa)
ne bi posebej opisovali in razlagali, saj so sluzile le kot
dodatni pripomocek pri preizkusanju nacinov vzbujanja
zvoka v domnevni piséali in ugotavljanju spreminjanja
osnovne uglasitve. V veliko pomo¢ so bile tudi pri
preizkusanju nacina izdelave glasbila 1z kost, saj je
trstiko in kanelo mogoce veliko lazje in hitreje obdelati
in dobiti kot medvedove kosti.

Iz stegnenice mladega medveda sta bili narejeni
dve piscali. Prva je izdelana iz fosilne kosti mladega
medveda in je 1z 1stega obdobja kot originalna naydba
(sl 13.1). Ker je zelo tezko najt fosilno kost popolnoma
cnakih mer kot original, smo se zadovoljili z nekoliko
manjso in krajio kostjo. Priblizali smo se originalu
kolikor so mere in stanje fosilne kost le dopuscale,
vendar smo s to rekonstrukceijo Zeleli le ugotovit, ali se
v starih najdbah (kosteh) lahko vzbudi zvok inna kakane
nacine, Poleg tega smo s tem uporabili enako gradbeno
surovino s podobno naravno obliko, kot jo ima original.

Druga piscal je bila izdelana iz sveze stegnenice

postulate a basic acoustic picture of the suspected flute,
and demonstrate the possibilities ol its use (playing). In
no way is it possible to identify more exactly the tun-
ing, or tonal range of the original bone with holes, and
thus even the role and significance of the find in the
past. The main aim of the present research - experiments
- was to demonstrate that sound could have been stimu-
lated in such a bone with holes, and in what kind of
ways this might have been achieved.

13.2. DESCRIPTION OF THE
RECONSTRUCTION OF THE BONE
FLUTE

We used a number of different reconstructed ex-
amples of bone flutes in the experiments, The numer-
ous flutes which we produced from cane and bamboo
are not specifically deseribed or explained, since they
served only as supplementary aids in investigating ways
of stimulating sound in the suspected Nute, and ascer-
taining changes in the basic tuning. They were also a
great help ininvestigating ways of producing music from
such a bone, since cane and bamboo are much easier and
quicker to work, and to obtain, than the bones of bear.

Two flutes were made from femurs of young bear.
The first was made from the fossil bone of a yvoung cave
bear, and is from the same period as the onginal find
(Fig. 13.1). Since it was very difficult to find a fossil
bone of the same measurements as the original, we had
to be satistied with a slightly smaller and shorter bone.
We approximated to the original insofar as the meas-
urements and state of the fossil bone allowed, although
with this reconstruction we wished only to ascertain
whether sound could be stimulated in old finds (of
bones), and in what way. We thus used the same con-

81 13.2: Fotografija rekonstruiranega primerka piscali iz sveze kosti danadnjega mladega rjavega medveda. Fotografija prikazuje

tudh epifizi in del kosti na proksimalnem delu, ki smo jih pri izdelavi odstranili. Foto: Marko 7

platil.

Fig. 13.2; Photograph of reconstructed example of a flute from the fresh bone of a young brown hear. The photograph also shows
the epiphysis and part of the bone at the proximal end, which we removed during production. Photo: Marko Zaplatil,
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danadnjega mladega rjavega medveda (s/. 13.2). Poskus
Je Zelel pokazati, ali lahko vzbudimo zvok v svezi kosti
in kako dobro jo je potrebno ocistiti in obdelati, da
zazveni, Tudi mere kosti so bolj ustrezale originalnim,
¢eprev so kost danadnjega rjavega medveda bolj dolge
in tanjse kot kasti jamskega medveda in se tako originalu
ponovno ni bilo mo¢ popolnoma priblizati.

13.3. NIHANJE ZRACNEGA STEBRICKA V
VOTLI CEVI

Zraéni stebricek (zrak) v cevi lahko zaniha
podobno kot vpeta struna, kar mu omogoca “proina sila
zruka”, kot jo je oznaCil Robert Boyle (1627 - 1691).
Tak&en zraéni stebricek v cevi zaniha vzdolino
(longitudinalno) kot nekaksna “zracéna palica™, saj niha
podobno kot longitudinalno vzvalovane palice. Vendar
je v fizikalnem pomenu zelo pomembno, kaksna snov
omejuje zrak, t. j., iz ¢esa je cev nargjena. Stene cevi
morajo biti tako masivne in toge, da ne zanihajo $e same
in s tem vzbudijo k nihanju Se zunanje zraéne delee.
(AdleSic 1964)

Tako lahko vidimo, da ni vsaka snov primerna
za izdelavo pisali. Votle lesene palice, trstika, bambus
ter kasneje cevi iz kovine predstavljajo dovolj toge in
masivne stene cevi, da se v njih lahko vzbudi ton. Temu
pogoju vsekakor ustrezajo tudi cevaste kosti okondin,
ki se 3¢ danes uporabljajo za 1zdelavo nekaterih
preprostih ljudskih glasbil.

13.4. VZBUJANIE VALOVANJA V PISCALI

Ce zelimo, da piséal zazveni, moramo zrak v
piscali zanihati in vzbuditi stojno valovanje v cevi
piscali. Danes poznamo Kar nekaj nacinov za vzbujanje
ralovanja v pihalih. Nekateri nadini so lahko dokaj
zapleteni in potrebujejo dolodene dodatke, kot so razliéni
jezicki in posebej oblikovani ustniki, spet drugi so lahko
zelo preprosti in “naravni™ ter poscbhnih dodatkov ne
potrebujejo. 81 13,3 prikazuje nekajy nac¢inov vzbujanya
pihal.

Zelo preprost nacin vzbujanja zvoka imajo flavte
(p1scali), kjer ozek curek zraka usmerimo na rezilni rob
(ustnico) glasbila, Tam se zraéni curek (zracna lamela)
lomi in niha podobno kot vpeti jezicek. Okoli rezilnega
roba nastajajo zracni vrtinci, ki zanihajo zrak v cevi in
vzbudijo stojno valovanje v piscali.

Da se izoblikuje ton, mora biti rezilni rob
primerno oddaljen od izvora zra¢nega curka. Razdalja
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struction material, with a similar natural shape as the
original,

The second flute was made from the fresh femur
of a young brown bear (Fig. 13.2). We wanted to dem-
onstrate with the experiment whether sound could be
stimulated in a fresh bone, and how well it is necessary
to clean it and “process”™ it, in order for it lo produce
sound. The mecasurements of the bone also better
maitched the original, although the diaphyses of a mod-
ern brown bear cubs are longer and thinner than the dia-
physes of cave bear cubs, and so again, it was not possi-
ble entirely to match the original.

13.3. VIBRATION OF THE COLUMN OF
AIR IN THE CAVITY OF A PIPE

A column of air (air) in a pipe can vibrate like
the strumming of a string, which allows a *flexible force
of air”, as Robert Boyle (1627 - 1691) put it. Such a
column of air in a pipe vibrates longitudinally like a
kind of “wand of air” since it vibrates like the longitu-
dinal waves of'a wand. However, in the physical sense,
the kind of material that restricts, or contains, the air is
very important, i. e., from what the pipe is made. The
walls of the pipe must be sufficiently solid and rigid
that they do not themselves vibrate and thus addition-
ally stimulate outside air pockets (Adlesic 1964).

[t can thus be seen that not every material is suit-
able for making a flute. The cavity of a wooden stick,
cane, bamboo and, later, pipes from metal, have suffi-
ciently rigid and solid pipe walls that a tone can be stimu-
lated in them. Limb bones also certainly meet this con-
dition, and are stll used today for the production of some
simple folk instruments.

13.4. STIMULATING WAVES IN A FLUTE

It we wish the flute to make a sound, we must
vibrate the air within it and stimulate standing waves in
the pipe of the flute. Today, we know various ways of
making waves in a wind instrument. Some methods can
be fairly complicated and need speciflic accessories, such
as various reeds and specially shaped mouthpieces, or
they can be very simple and “natural™ and special ac-
cessories are not required. Fig. /3.3 shows vanous ways
of stimulating sound in wind instruments.

A flute (pipe) has a very simple method of stimu-
lating sound, in which a narrow jet of air 1s directed and
cut on the cut edge (mouthpicee) of the instrument.
There, the air jet breaks and vibrates like a fixed reed.
Eddies of air are created around the sharp edge, which
vibrate the air in the pipe and stimulate standing waves
in the flute.

In order to create a tone, the cut edge must be the
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SI. 13.3: Nekaj nadinov vzbujanja zvoka v pihalih. Risba: Dragica Knific Lunder.
Fig. 13.3: Some ways of stimulating sound in a wind instrument. Drawing: Dragica Knific Lunder.

je odvisna od hitrosti zracnega curka (jakosti pihanja)
ter ostrine in oblike rezilnega roba. Na rezilnem robu
se¢ ustvarjajo frekvence (rezilni toni), ki so enake
najblizjemu lastnemu tonu pigéali. Tako lahko z razliéno
oddaljenostjo rezilnega roba od izvora zraénega curka
in z razliéno jakostjo pihanja dosezemo razliéne lastne
frekvence piscali, Se veé! Ce rezilni rob ni primerno
oddaljen in oblikovan ter je premalo oster za dolocena
piscal, v pidéali ne moremo vzbuditi valovanja in s tem
zvoka ne glede na spreminjanje jakosti in nacina pihanja,
S 13.4 prikazuje nekaj najbolj pogostih ustnikov
piscali.

Na shiki lahko vidimo primer dveh baol) “dovr-
Senih™ in za izdelavo morda zahtevnejdih ustnikov. Pri
njih se v cevko glasbila vstavi prirezan &ep (blok), ki
oblikuje zraéni curek in ga usmeri na rezilni rob. Taksen
ustnik ima tudi dana3nja blokflavta, saj z njim dosezemo
manjse modulacije intonacije zaradi lazjega nastavka
glasbila.

Primera preprostejsih ustnikov sta tudi prikazana
na s/. 13.4. Ze majhna obdelava roba cevi ali preprosta
izvrtana luknjica v cevi zadostuje za vzbujanje zvoka.
Pri tanki cevi predstavlja Zze rob cevi dovolj oster rezilni
rob in ni potrebna nikakrina obdelava glasbila, da
vzbudimo zvok. Tak&en nacin vzbujanja poznamo npr.
pri panovi piscali ali pri preprostem piskanju na kljud,
Na s/, /3.5 je nekaj preprostih ustnikov, ki se e danes
uporabljajo.

Najdeno kost z luknjicami imamo lahko najver-

Za pihalo z jezickom (3almaj) je najverjetneje ne moremo

right distance from the source of the jet of air. The dis-
tance depends on the speed of the jet of air (strength of
blowing) and the sharpness and shape of the cut edge.
Frequencies of tones produced on the cut edge are
equal to the flute’s own harmonics. So a variety of a
flute’s harmonics can thus be achieved by varying the
distance of the cut edge from the source of the jet of air,
and various strengths of blowing. Furthermore, if the
cut edge 1s not an appropriate distance and shape, orif it
is not sharp enough for a specific flute, waves, and thus
sound, cannot be stimulated in the flute, regardless of
changes in the force and method of blowing. Fig. /3.4
shows some of the commonest mouthpicces of flutes,

Examples of two more “polished”, and thus per-
haps more constructionally demanding mouthpieces can
be seen in the illustration. In them, a block (fipple) is
set in the pipe of the instrument to shape the jet of air,
and guide it onto the sharp edge. Today's “recorder”, or
“fipple flute”, has such a mouthpiece, which enables a
smaller modulation of intonation because the embou-
chure for the instrument is casier.

Two examples of the simplest mouthpieces are
also shown on Fig. /3.4, Even a small worked edge of
the pipe, or simple drilled holes in it, suffice for stimu-
lating sound. With thin pipe walls, the edge of the pipe
provides a sufficiently sharp cut edge and no further
processing of the instrument is required. Such a method
of stimulating sound is similar to pan pipes or simple
clel whistles, Fig. 13.5 shows some simple mouthpicces
that are still used today.

The bone with holes that was found is probably

189



ARUSTICNE UGOTOVITVE NA PODLAGE REKONS TRUKCUE DOMNEVRNE KOSCENE PISCALI

8L 13.4: Najpogostejsi ustniki pis¢ali. Risba: Dragica Knific Lunder.
Fig, 13.4: The commonest mouthpieces of flutes. Drawing: Dragica Knific Lunder,

jetneje za pihalo 1z rodu flavt (piscali).” Ze sam videz
najdbe nam narckuje misel, da bi lahko vzbujali zvok
pri njej kot pri podolzm piséali ahi kot pri preém Mavu,

13.5. PODOLZNA PISCAL

Pri podolzni pis¢ali bi ena od krajnih (delnih)
luknjic sluzila kot preprost ustnik z rezilnim robom.,
Temu e posebej ustreza plitka izjeda na SirSem distalnem
koncu najdene kosti, saj sama oblika in nacin odloma
distalnega konca kosti to domnevo potrjuje. Pahljaéasta
distalna razdiritev kosti na prehodu v epifizo oblikuje
nekaksen naravni ustnik in s tem olajsa nastavek glasbila.
Tudi sama polkroZna izjeda na tem koncu kosti ima na
enem mestu opazen posevno priostren rob, vendar na
njem ni videti sledi orodja in s tem dokazov, da gre za
umetno priostritey (Turk in Kavur, v tem zborniku),

Tako bi naso najdbo lahko uvrstilh med podolzne
pis€ali z zunanjim rezilnim robom (nem. Kerbfldite).
Taksanih glashil je Se danes v rabi precej, Se posebe) kot
ljudska glasbila nekaterih ljudstev, Tudi veliko starejSih

imeti, saj ni nikjer sledu o kakrSnem koli ustniku ali nastavku
za jezilek. Poleg tega zahteva izdelava glasbila z jezickom
e ved znanja in spretnosti. Tudi trobilo verjetno ne more
biti, éeprav smo iz poskusov ugotovili, da se kodcena
najdba oglasa, ¢e trobimo nanjo. Vendar je zvok
nejasen in Sibak, podoben zvokom danasnjih ustmkov
za trobila, saj je dolZina kosti premajhna, da bi lahko
sluzila kot primerno glasbilo. Tudi luknjice v kosti
pri tem nacinu vzbujanja komajda kaj vplivajo na
spremembo zvoka,
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a wind instrument from the family of flutes’. The ap-
pearance of the find itself suggests that one could stimu-
late sound in it either as a side-blown flute or as an end-
blown one.

13.5. END-BLOWN FLUTE

With an end-blown flute, one of the end (partial)
holes would have served as a simple mouthpiece with a
cut edge. The shallow notch on the wider distal end of
the bone find would suit this particularly, since the shape
itself and the manner of break of the distal end of the
bone tends towards this. The fan-like distal widening of
the bone at the transition to the epiphysis forms a kind
of natural mouthpiece and thus facilitates the mouth-
piece of the instrument. The semicircular notch itself at
this end of the bone has in one place a noticeable ob-
liquely cut edge, although there are no traces of tool
marks on 1t and thus no evidence that it has been artifi-
cially sharpened (Turk & Kavur, in this volume).

Sa this find could be classified among end-blown

It probably cannot be considered a wind instrument with a
reed since there is no trace of any kind of mouthpiece or
setting for a reed. In addition, the production of an instru-
ment with a reed requires a lot of knowledge and skill. It is
also unlikely to be homn-type wind instrument, although we
ascertained from the experiments that the bone find does
sound if blown like a horn, However, the sound is unclear
and weak, similar to the sound of a modern mouthpicce for
a horn, since the length of the bone is too small for it to have
served as a suitable musical instrument. The holes in the
bone, too, with this way of stimulating sound, have hardly
any influence in altering the sound.
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81 13,5 Preprost ustniki za vebujanje zvoka v piscalih (Mavtah). Risba: Dragica Knific Lunder.
Fig. 13.5: Simple mouthpieces for stimulating sound in flutes. Drawing: Dragica Knific Lunder.

flavt Daljnega Vzhoda pripada tej vrsti, Priigranju
takinega pihala z ustnicami zapremo konee glasbila tako,
da ostane prost le ozek konec glasbila z rezilnim robom,
v katerega usmerimo iz ust zraéni curek. Glashilo pa
lahko drzimo tudi drugace in pihamo v rezilni rob skozi
nos in na ta na¢in izvabljamo zvok. Taksno pihalo je
npr. prazgodovinska podolzna Navta iz Vzhodne Azije
bazarce, kjer vzbujamo zvok s pihanjem skozi nos, tako
da ostanejo usta prosta za ustvarjanje dodatnih glasov.

Pri arheolodkih najdbah kosti, ki jih razlagajo kot
piscali (flavte), se nac¢in vzbujanja zvoka kot pri
podolZznih piscalih nekajkrat omenja (npr. Galin, 1988).
Nedvoumen je npr. tudi pri mlajsepaleolitski najdbi 12
Francije (Pas du Miroir, Turk in Kavur, ta zbornik, s/.
12.1: 10), kjer je pri zelo lepo izdelani in ohranjeni
piscali jasno viden tudi ustnik. V literaturi pa lahko
zasledimo, da avtorji zavracajo moznost takinega nacina
igranja, ker j¢ po njihovem mnenju stegnenica mladega
Jjamskega medveda na prehodu v epifizo presiroka, da
bi z ustnicami lahko usmerili zrak na rezilni rob glasbila
in hkrati zapirali spodnji rob (konec) kosti ( Horusitzky
1955).° To je bil tudi poglavitni razlog, da so glasbilo,
podobno nagemu, uvrstili med preéne flavie.

Pri nasih poskusih pa smo dokazali, da se 2z
ustnicami rob glasbila lahko ustrezno zapre in curck
zraka usmeri tako, da kost zazveni. To nam je uspelo
tako na piséalih iz trstike in kancle, piscali iz sveze
medvedje kosti in pri piscali iz fosilne kosti.

Pri tem lahko pisc¢al naslonimo na ustnice na
razli¢éne nacine. Prvic lahko naslonimo spodnji rob kosti
na spodnjo ustnico ter pihamo na zgornji rob kosti.

' Iz slike najdene kosti in podanih mer lahko ugotovimo, da
je Sirina kosti na obeh koncih manjsa kot pri nasi najdbi,

flutes with an external cut edge (Germ: Kerbylire). Such
mstruments are sull furly widely used today, especially
as folk mstruments, A great many of the older flutes of
the Far East also belong to this type. In playing such a
wind instrument, the end of the instrument 1s closed with
the lips, so that only a narrow end of the instrument
remains free, with a cut edge at which the jet of air from
the mouth is directed.

The instrument may also be held otherwise and
air blown against the sharp edge through the nose, and
sound stimulated in that way. Such an instrument, ¢. g.,
is the prehistoric end-blown flute from East Asian ba-
zaar’s, with which sound is stimulated by blowing
through the nose, so that the mouth remains free to cre-
ate additional sounds.

With archaeological finds of bones that have been
classified as flutes, the manner of stimulating sound as
with end-blown flutes is mentioned several times (e. g.,
Galin 1988) It 1s indisputable, ¢. g., also with later
palacolithic finds from France (Pas du Miroir - Turk &
Kavur, in this volume, Fig. 12,1 (), where a mouth-
picce is also clearly visible on a very beautifully pro-
duced and preserved flute. We can trace in the literature
that authors reject the possibility of such a way of play-
ing because in their opinion, the femur of a young cave
bear is too wide at the transition to the epiphysis for it to
be possible to direct the air with the lips onto the cut
cdge of the instrument and at the same time close the
lower edge (end) of the bone (Horusitzky 1955)." So,
mainly for this reason, instruments similar to this one
have been classified as side-blown flutes.

We demonstrated with our experiments that one
can suitably close the edge of the instrument with the
lips and direct the air jet such that the bone “sounds™.
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8L 13.6: Vzbujanje zvoka v koscéeni piscali z naslonom kosti
na spodnjo ustnico. Foto: Marko Zaplatil,

Fig. 13.6: Stimulating sound in a bone pipe by resting the
bone on the lower lip. Photo: Marko Zaplatil,

Drugi na¢in nastavka glasbila je takSen, da
glasbilo obrnemo okoli svoje osi tako, da gledajo
luknjice navezdol, zapremo zgornji rob kosti z zgornjo
ustnico in pihamo v spodnji rob kosti.

Obe rekonstrukeiji piscali, pri katerih smo zvok
vzbujali na omenjena nacina, sta se lepo, Cisto in z
lahkoto oglagali. Piscal iz sveze kost je zaradi SirSega
distalnega dela na prehodu v epifizo in bolj pou-
darjenega, globljega rezilnega roba (bolj podoben
originalnemu) imela stabilnejsi nastavek in zelo majhne
modulacije osnovnega tona tudi pri vedjem spreminjanju
jakosti pihanja. Kostna stena blizu distalne epifize je
kljub debelim 3 mm Ze sama dovolj dober rezilni rob,
da 1zjede ni potrebno dodatno ostriti (Ceprav je na
originalu, kot smo Ze omenili, to nakazano), da dobimo
lep in ¢ist zvok. Tudi notranjosti kosti ni potrebno dosti
cistiti, odstraniti je potrebno le mozeg in pri rezilnem
robu spongiozo. To smo naredili v notranjosti kosti z
leseno Sibo, ob koncih kosti pa s tr¥im predmetom -
kamnom. Preprosto in lepo smo lahko vzbujali zvok v
zaprti in odprti pis¢ali (odprt ali zaprt konee kosti).
Doseéi je bilo mozno tudi prepihavanje. Prizaprti piscali
smo dosegli 1. vi§ji harmonski ton z lahkoto in # lepim
zvenom, medtem ko se je pri odprti piscali pojavil le
izjcmoma in zelo nejasno.”

Piscal iz fosilne kosti smo zaradi naravnih mer

Tukaj je potrebno omeniti, da smo v fazi izdelave najprej
preizkusili pri istem ustniku (Ze popolnoma izdelan) piscal
vegje dolZine, saj nam je velikost sveZe kosti to dopuscala
(sl 73 2). Pidcal je hila tako za okoh 30 mm daljSa od
originala. Tudh takSno piséal smo # lahkoto vzbujali z odpriim
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We succeeded in doing this both with pipes from cane
and bamboo, and pipes from fresh bear bone and fossil-
ised bone.

The pipe could be inclined to the lips in various
ways. First, the lower edge of the bone can be rested on
the lower lip and air blown at the upper edge of the bone.

The second way of stimulating sound from the
instrument is to turn it on its axis so that the holes are
seen downwards, (o close the upper edge of the bone
with the upper lips, and blow at the lower edge of the
bone.

Both reconstructions of flutes, with which we
stimulated sound in the ways mentioned, easily gave a
fine and pure sound. The pipe from fresh bone, because
of the wider distal part at the transition of the epiphysis
and the more pronounced, deeply cut edge (more simi-
lar to the original) had a more stable embouchure and
very little modulation of the basic tone even with major
alterations in the force of blowing. The bone wall close
to the distal epiphysis, despite a thickness of 3 mm, is
itselfa sufTiciently well cut edge that the notch need not
be additionally sharpened (although on the original, as
has already been mentioned, this is shown) to obtain a
fine, pure sound. Even the interior of the bone need not
be excessively eleaned, it i1s only necessary to remove
the marrow and the spongiose at the cut edge. We did
this to the interior with a wooden rod, and at the ends of
the bone with a harder ohject - stone. We could stimu-
late sound simply and effectively in closed or open pipes
(both by opening and closing the end of the bone). It
was also possible to overblow it - to produce over-tones.
With tht closed pipe we achieved the Ist higher har-
monic tone with ease and with a fine sound, while with
the open pipe, it could only be achieved occasionally
and very unclearly.*

Because of the nature of the measurements of
available fossil bones and the damage, we made the pipe
slightly difTerent at the mouthpiece. However, here, too,
the tone stimulated sounded pure and clear. Because of
the shape of the break of the diaphysis at the transition
to the distal epiphysis, the embouchure 1s less uniform.
The basic tone can thus change considerably (by a whole

It can be established from the piciure of the bone find and
the measurements given, that the width of the bone is smaller
at both ends than in our find.

It should be mentioned here that in the production phase,
we first tested a pipe of greater length with the same mouth-
picce (already completely made), since the size of the fresh
bone allowed this (Fig. 13 2). The pipe was thus some 30
mm longer than the original. We could stimulate sound in
such a pipe, too, with case. with open or closed end.
Overblowing was still casier because of the greater length
and we achieved also the 2nd higher harmonic tone with
the closed pipe. It was more difficult o achieve the basic
tone with the closed pipe, since it was necessary 1o blow
very lightly. When the tone was formed, it sounded pure
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razpolozljive kosti in poskodb oblikovali v ustnik malo
drugace. Vendar se tudi tukaj vzbujeni toni ogladajo ¢isto
in jasno. Nastavek je zaradi oblike preloma diafize na
prehodu v distalno epifizo manj enoten. Tako se osnovni
ton lahko precej spreminja (za visino celega tona in vec).
Zaradi naravnega manj$ega odloma in izjede na
spodnjem delu roba kosti (pod rezilnim robom) smo
ugotovili, da je mozno vzbujati zvok tudi na tem robu,
ki je nastal popolnoma nehote ter je dovolj oster in
globok, da ustreza zahtevam rezilnega roba. Tako se prej
omenjenima drzama glasbila (s/. /3.61in /3.7) pridruzita
Se dve novi, pri cemer kost obracamo okoli svoje osi na
z¢ omenjen nacin in pihamo v zgomji ali spodnji rob
glasbila, Tudi tukaj lahko vzbujamo zvok v zaprti in
odprti piscali, pri ¢emer se pri zaprti oglasa le 1. vigji
harmonski ton, osnoviega tona pa sploh ne moremo
dobiti. Pri odprti pis¢ali prepihavanje ni bilo mogoée.®

Tovrstno vzbujunje zvoka bi bilo moZno tudi na
proksimalnem koncu kosti, za kar sicer ni poschnih
znakov na najdent kosti, razen ¢e si globoko polkrozno
izjedo razlagamo kot globok rezilni rob.  Igranje na
taksen ustnik se zdi skoraj nemogoce, saj je rezilni rob
preved odmaknjen proti sredini glasbila. Pri poskusih s
piséalmi iz kanele nam je uspelo vzbujati zvok v piscali
tudi s tako globoko izjedo, vendar samo pri zapriem
koncu pid€ali. Zvok je bil Sibkejsi in manj jasen kot pri
plitkejsi izjedi. Na piséalih iz kosti teh poskusov nismo
mogli izvesti, saj je fosilna kost na tem koncu mocéno

S 13.7: Vebujanje zvoka v kosceni piscali 2 naslonom kost
na zgornjo ustnico. Foto: Marko Zaplatil,

Fig. 13.7: Stimulating sound in a bone pipe by resting the
bone against the upper lip. Photo: Marko Zaplatil.

in zaprtim koncem, Prepihavanje je bilo zaradi vecje dolzine
e lazje tako, da smo dosegli 1. visji harmonski ton pri odprt
in zaprii piscali ter 2 moénejio sapo in ved trudn tudi 2,
vigji harmonski ton pri zaprti piséali. Tezje je bilo dosedi
osnovni ton pri zaprti pidcali, saj je bilo potrebno pihati zelo
rahlo. Ko pa s¢ je ton oblikoval, je zvenel Eisto in polno, Po
opravljenih zvoénih preizkusih smo kost odrezali na dolzino
originalne kosli.

Na to vpliva v veliki meri tudi dolzina piséali iz fosilne
kosti, ki je nekoliko krajsa od piscali iz sveze kosti, Omenili
sino Ze, da se moZznosti prepihavanja moéno spreminjajo Ze
pri relativno majhnih spremembah dolzine.

tone or more). Because of the nature of the small break
and the notch on the lower part of the edge of the bone
{under the cut edge) we ascertained that it is possible o
stimulate sound also on an edge which had been created
entirely accidentally, but is sufficiently sharp and deep
to meet the requirements of a cut edge. So the previ-
ously mentioned grips on the instrument (Figs. /3. 6and
13.7) are joined by a further two new ones, whereby we
turn the bone on its longitudinal axis in the way already
mentioned and blow into the upper or lower edge of the
instrument. Here, too, sound can be stimulated in open
or closed pipes, whereby with the closed pipe only the
1st higher harmonic tone sounds, and we were com-
pletely unable o obtain the basic tone. With the open
pipe, overblowing was not possible.

Stimulating sound in this way would also have
been possible on the proximal end of the bone, of which,
howewver, there is no particular sign on the bone find,
unless we explain the deep semi-circular notch as a deep
cut edge. Playing on such a mouthpiece seems almost
impossible, since the cut edge is shifted oo far towards
the centre of the instrument. In experiments with pipes
from bamboo, we managed to stimulate sound in a pipe
even with such a deep notch, but only with the closed
end of the pipe. The sound was weaker and less clear
than with a shallower notch. We were unable to carry
out these experiments on pipes from bone, since the fossil
bone was heavily deformed at this end, and with the

and full. After carrying out the acoustic experiments, we
cut the bone to the length of the original find.

The length of the flute from fossil bone also influenced this
1o a large extent. It is somewhat shorter than the flute from
fresh bone. We have already mentioned that the possibility
of overblowing is greatly altered by relatively small changes
in the length.
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deformirana, pri svezi kosti pa je debelina kosti prevelika
(6mm) in ne ustreza za tako globok rezilni rob.

13.6. PRECNA FLAVTA

Pri precni flavti nam ustnik in rezilni rob lahko
predstavlja preprosta luknjica v votli cevi. lzkopana
medvedja kost ima vsaj dve luknjici, ki sta lepo vidni in
v celot ohranjeni, ter bi ju lahko uporabili za vzbujanje
zvoka. Pri tem je potrebno drzati kost povprek k
ustnicam in zapreti vsaj tisti konee cevi, ki je blizji
vzbujevalni luknjici.

Taksna pihala poznamo danes tako v orkestrskih
sestavah kot tudi med Stevilnimi ljudskimi glasbili po
svelu. Tudi precej izkopanin kosti z luknjicami se uvisca
v to skupino glasbil, saj nas na to napelje Ze ena sama
luknjica v kosti, ki omogoca (vsaj teoretiéno) vzbujanje
zvoka. Vendar pa v strokovni literaturi velikokrat
zasledimo, da je takSen nacin igranja na glasbilo mlajsi
kot podolino vzbujanje zvoka v piséali (npr. Muzicka
enciklopedija 1958). O tem je preprican tudi C. Sachs,
ki navaja domnevno razvojno pot flavt (Horusitzky 1955
po Sachs 1929). Prvi dokumentirani podatki o precnih
flavtah omenjajo kratke, predzgodovinske flavte iz
Kitajske, Ki jim spreminjamo vidino tona z odpiranjem
in zapiranjem koncev glasbila, Ceprav je po aviorjevem
mnenju taksen nacin vzbujanja zvoka pihal se veliko
starejsi (Muzicka enciklopedija 1958). Primer razlage
in preizkusanja najdene kosti z luknjicami kot preéne
flavte je opisan pri najdbi v jami Istdlloské na
Madzarskem ( Horusitzky 1955 ),

Tudi v rekonstruiranih primerkih nase najdbe
lahko vzbujamo zvok kot pri preénih flavtah. Sc posebej
Jje to mogode pri flavtah iz surovin, ki imajo tanke stene,
saj kakorkoli narejena luknjica v cevi hitro zadosti ostrini
rezilnega roba,

Stena piscali 1z fosilne kosti (kostna kompakta)
je povsod dovolj tanka (okoli 2.8 mm) ali pa imajo vse
luknjice dovaolj oster rob, da lahko s pomodjo luknjice
vzbujamo zvok. Seveda moramo pri tem ustrezno zapreti
konee piscali. Vendar nam je kljub teoreticni moznosti
vzbujanja pri poljubni luknjici uspelo vzbuditi
“uporaben” zvok le pri krajnima luknjicama. Zvok lahko
vzbudimo, ¢e drzimo kost na levo ali na desno stran.
Sam zvok je Cist in jasen, prepihavanje pa ni mogoce.
To velje tako za vzbujanje pri zaprtem ali odpriem koncu
fosilne kosti (zaprt ali odprt spodnji konee glasbila).
Nejasen zvok se pojavi tudi pri pihanju v sredinsko
luknjico in zaprtju vseh ostalih odprtin (luknjici, konca
kost).

Tudi pri piséali iz svere kosti smo lahko na tak
nacin vzbudili zvok. In to pri obeh luknjicah s tem, da
smo ustrezno zaprli krajna robova kosti. Ceprav je stena
kosti precej debela (6 mmy), je izvriana luknjica z ostrimi
robovi dober rezilni rob. Vendar pa je vzbujanje zvoka
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fresh bone, the thickness of the bone was too great (6
mm) and the deep cut edge unsuitable.

13.6. SIDE-BLOWN FLUTE

With a side-blown flute, the mouthpiece and cut
edge may be provided by a simple hole in a hollow shaft.
The excavated bear bone has at least two holes which
are clearly visible and entirely preserved, and they could
have been used to stimulate sound. It is necessary to
hold the bone crossways to the mouth and to close at
least the end of the shaft which is closest to the hole
blown into/across. Such a wind instrument is familiar
today both in orchestras and among numerous folk in-
struments throughout the world. A significant number
of excavated bones with holes have also been classitied
in this group of musical instruments, since even a single
hole in a bone which enables (at least theoretically) the
stimulation of sound leads us to this. However, in the
professional fiterature, we often find that such a way of
playing on an instrument is more recent than end blow-
ing for stimulating sound in a pipe (e. g., Muzicka
enciklopedija 1958). Curt Sachs is also convinced of
this, who cites a possible development path for flutes
(Horusitzky 1955 citing Sachs 1929). The first docu-
mented data on side-blown flutes mention short, prehis-
toric flutes from China, in which the level of the tone is
changed by opening and closing the end of the instru-
ment, although in the author’s opinion, such a way of
stimulating sound in a wind instrument is a great deal
older (Muzicka enciklopedija 1958). The case of classi-
fying and testing a bone with holes found in Istialloskd
cave in Hungary is described (Horusitsky 1955).

Sound can also be stimulated as with a side-blown
flute in the reconstructed examples of this find. This is
especially possible with flutes from material (a pipe)
which has thin walls, since any kind ol hole made in the
pipe quickly suffices as a cut edge.

Either the wall (compact bone tissue) of the pipe
from a fossil bone is throughout sufficiently thin (around
2.8 mmy), or all the holes have a sufficiently sharp edge,
that with the aid of the holes, sound can be stimulated.
Of course, the end of the pipe must be suitably closed.
However, despite the theoretical possibility of stimulat-
ing sound with any of the holes, we only managed to
stimulate “usable”™ sound with the hole at the edge. We
could make sound by holding the bone by the left or
right side. The sound itself is pure and clear, but
overblowing is not possible. This applies both to stimu-
lating sound with a closed or open end of the Tossil bone
{closed or open lower end of the instrument), An indis-
tinct sound also appeared with blowing into the centre
hole and closing all other openings (holes, end of the
bone).

We could also stimulate sound in such a way with
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na luknjicah sveze kost zahtevalo ved truda in va

Prepihavanja tudi pri te] preéni flavii nismo mogli izvesti,

13.7. OSNOVNI TON PISCALI

Kakéno stojno valovanje se v votli cevi oblikuje
in katere lasine frekvence lahko pri tem nastanejo, je
advisno predvsem od dolzine cevi piscali. Notranja
menzura (notranji premer in oblika cevi) predvsem
vpliva na zvenski spekter zvoka (zven, barva tona).
Seveda pa mere cevi vplivajo tudi na to, ali bomo v
pihalu vzbudili zvok preprosto in brez truda, katera visja
harmonska nihanja se bodo pojavljala in celo, ali bo do
nihanja sploh prislo.

Osnovna enacba za dolocanje harmoniénih nihanj
v piscali je podana z izrazom

-

LT
za odprie piscaliin
= {2n=-1)
Jo = (2 3

za piscali, zaprte z ene strani, pri ¢emer je “¢”
hitrost zvoka (344 m/s pri 20°C ), 1" dolzina piscali
(cevi), "n” pa po vrsti 1, 2, 3, 4... Vendar dolZina | ni
fizikalna dolzina cevi, ampak i je potrebno dodau e
rztocm popravek, ki cev navidezno podaljsa, sa) seva
glasbilo pri konceh zvoéno energijo v prostor, lztoéni
popravek “a” je dolocen s polmerom cevi na konceh in
2i OpISEMO Z 1Zrazom

a=061.r

pri ¢emer je " notranji polmer cevi, lztoéni
popravek se spreminja glede na obliko menzure, vendar
nam navedeni izrazi lahko zadovoljivo sluzijo pri
pribliznih izracunih.

Zgornje trditve veljajo predvsem za valjasto
oablikovane cevi ali cevi, ki imago po vse) dolzim
enakomeren prerez (menzuro). £a piséah, kjer se
menzura spreminja (konicasto, eksponencialno...), pa je
osnovno frekvenco  po matematiéni poti veliko tezje
dolociti. Osnovni ton cevi se lahko kljub enakim
fizikalnim meram cevi (dolzine, prercza na konceh)
zaradi razliéne menzure prece) razlikuje.”

Notranjost stegnenice mladega medveda ni

o Adlesic navaja (1964, 422) primer dveh enako dolgih cevi,
ki imata koni¢asto in eksponencialno obliko menzure.
Prereza na ozjem in Sirdem delu cevi sta pri obeh oblikah
menzure popolnoma enaka. 1z grafa lahko razberemo, da
se osnovna tona obeh cevi pri danih merah bistveno
razlikujeta (skoraj ton in pol).

the pipe from fresh bone. It was possible with both holes,
provided that we suitably closed the extreme edge of
the bone. Although the wall of the bone is fairly thick (6
mm), a bored hole with sharp edges is a sutficiently good
cut edge. However, stimulating sound at the holes in the
fresh bone required more effort and training. We were
also unable to overblow in this manner,

13.7. BASIC TONE OF A FLUTE

What kind of standing waves are created in the
cavity of'a pipe, and which of their own frequencies are
created with this, depends mainly on the length of the
pipe of the instrument. The internal measurements (in-
ternal diameter and shape of the tube) primarily alfects
the sound spectre (sound, tonal colour). OF course, the
measurements of the wbe also affect whether sound is
stimulated in a wind instrument casily and without ef-
fort, which higher harmonic waves will appear, and even
whether there will be waves at all,

The basic equation for determining the harmonic
waves in a flute 1s given with the expression

for an open flute and
£, =(2n— h.-l-.f

for a fute closed at one end, where “¢” is the
speed of sound (344 m/s at 20°C), 17 is the length of the
flute (tube), and “n™ in turn 1, 2, 3, 4 ... However the
length 1" is not a fixed length of tube, it 1s necessary o
add an end correction factor which clearly extends the
length of the tibe, since the instrument radiates sound
energy into space at the end. The end correction factor
“a” is defined by the radius of the tube at the end and is
deseribed with the expression

a=061.r

in which “r" is the internal radius of the tube.
The end correction factor changes in relation to the shape
of the internal profile of the instrument, but the cited
expression can serve satisfactorily in approximate cal-
culations.

The above statements apply mainly to cylindri-
cal shaped tubes or tubes which have the same cross-
section throughout the length (mensure). With pipes in
which this measurement changes (conically, exponen-
tially...), the basic frequency is a great deal more diffi-
cult to determine by mathematical means. The basic tone
of tubes, despite the same physical measurements of the
tube (length, profile at ends), can differ considerably
because of different internal profiles.”

" Adlesic (1964, p. 422) cites a case of two tubes of equal
length which had conical and exponential internal profiles.
The cross-section on the narrower and wider parts of the
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pravilne valjaste oblike. Na proksimalnem, Se bolj pa
na distalnem delu, se kost pahljacasto razsiri, kar mocéno
vpliva na notranji prerez kosti. Glashilo iz taksne kosti
ima zato menzuro, ki se mocno spreminja. Pri taksni
menzuri je dolocitev osnovne frekvence piscali iz
fizikalnih mer kosti izredno tezko dolociti. Dodatno
tezavo povzroca pri nasi najdbi dejstvo, da nam natanéna
dolzina domnevne pidéali ni znana, saj je kost na robovih
poskodovana. Tudi meritve osnovnih frekvenc rekon-
struiranih piscali nam ne dajo zadovoljivih rezultatoy,
sa] se rekonstruirani primerki ne priblizajo dovol)
originalu. Tako lahko o natanénejsi osnovni frekvenci
le ugibamo. Vprasanje pa je, ali je bila v davnini
uglasitev takdne piscali sploh pomembna in je niso morda
izdelovali po 7e obstojecih vzorcih ali kar iz slucajno
najdenih pripravnih in dostopnih surovin (Horusitzky
1955).

13.8. SPREMINJANJE VISINE TONA

Spreminjanje visine osnovnega 1zvajanega tona

piscali lahko dosezemo kar na nekaj nadinov:
spreminjanje nastavka in jakosti pihanja,
delno ali popolno zapiranje konca glasbila,
prepihavanje,
daljSanje dolzine glasbila,
krajsanje dolzine glasbila.

Nekatere nadine smo opisovali Ze sproti, tako
da jih bomo sedaj omenili le beZno. Spreminjanje
nastavka in moc¢i pihanja lahko pri krajsih piséalih in
manj oblikovanih ustnikih zvok bolj spreminja (za cel
ton in celo ved) kot pri daljsih piscalih in bolj oblikovanih
ustnikih, Delno zapiranje spodnjega dela miscali lahko
teoretiéno omogodi zvezno spreminjanje tona na dokaj
sirokem frekvenénem pasu. Pri nasi dimenziji menzure
nam je uspelo izvesti manjde zvezne spremembe tona,
nalo pa je glasbilo hitro preslo iz zapriega tipa v odprt
(ali obratno). Prepihovanije je bilo moZno pri tej dolZini
piscali le do 1. vigjega harmonskega tona (glej opombo
5t.3). Podaljsevanje dolzine glasbila bi bilo na preprost
nacin mozno le z roko, vendar tak nacin podaljScvanja
ne vpliva dosti na spreminjanje 2voka. Lahko pa se
uspesno kombinira z delnim in popolnim zapiranjem
konca piscali.

Najbolj pogost naé¢in spreminjanja zvoka pri
pihalih je navidezno krajsanje dolzine glasbila s
pomoéjo luknjic v glasbilu. Na tej osnovi spreminja
visino tona tudi vecina danasnjih pihal. Z luknjicami
lahko dosezemo ¢iste in natanéne spremembe tonoy
(skoke). Na splosno velja, da pojav luknjic za
spreminjanje zvoka predstavlja ze nekoliko visjo
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The interior of the femur of a young bear is not a
regular eylindrical shape. In the proximal, and even more
in the distal part, the bone widens in a fan shape, which
considerably affects the internal cross section of the
bone. A musical instrument from such a bone thus has
an internal profile which greatly changes. With such an
internal profile, determining the basic frequency of the
pipe from the physical measurements of the bone is ex-
tremely difficult. An additional ditfficulty with this find
is caused by the fact that the exact length of the sus-
pected flute is not known, since the bone has been dam-
aged at the edge. Even measurements of the basic fre-
quencies of the reconstructed flutes do not give us satis-
factory results, since the reconstructed examples are not
close enough to the original. We can thus only guess at
the more precise basic frequencies. It is also question-
able whether the tuning of such a flute was at all impor-
tant at that distant time in the past, or whether they did
not perhaps make such instruments on the basis of ex-
isting examples or simply from fortuitous finds of pre-
pared and accessible matenals (Horusitzky 1955).

13.8. CHANGING THE PITCH

Changing the basic pitch of the flute can be

achieved in a number of ways:
changing the embouchure or strength of blowing
partially or completely closing the end of the musi-
cal instrument,
overblowing to produce over-tones,
extonding the length of the instrument,
shortening the length of the instrument.

Some methods have already been deseribed
above, so they will only be mentioned now in passing.
Changing the embouchure or strength of blowing causes
a greater change in the sound (by a whole tone or even
more) with shorter flutes and mouthpieces that have been
less shaped, than with longer flutes and mouthpieces
that have been more shaped. Partial closing of the lower
part of the flute can theoretically enable a continuous
change in the tone on a fairly wide band of frequencies.
With these dimensions of internal profile we managed
to perform minor such changes ol tone, and then the
instrument quickly changed from a closed type to an
open (or the reverse). Overblowing was possible with
this length of flute only to the 1st higher harmonic tone
(see note 3.). Extending the length of the instrument
would have been possible in a simple way only with the
hand. but such a way of extending it does not cause much

tube in both shapes of internal profile are entirely the same.
It can be seen from the graph that the basic tone of the two
tubes with the given measurements are essentially diftferent
{almost a tone and a half).
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stopnjo razvoja pihal saj se s tem poveca izrazna
moc glashila.

Najdena kost ima vsaj dve luknjici, ki sta
nedvoumni. Na razliénih rekonstrukeijah smo izdelali
dve ali tri luknjice, da smo preizkusali njihov vpliv na
spreminjanje zvoka. Tako dve kot tri luknjice v pis¢ali
opraviéujejo svoj pojav in mesto, saj opazno vplivajo
na spremembo visine osnovnega vzbujanega lona. Zvok
je bil dokaj ¢ist in jasen pri razliénih kombinacijah
odpiranja in zapiranja luknjic ter odpiranja in zapiranja
konca piscali. Tezko in nezanesljivo je bilo izvest le
tone, kjer je bila odprta distalna luknjica (luknjica
najblizja rezilnemu robu). Pri katerikoli odprti luknjici
prepihavanje ni bilo izvedljivo. Z natanénimi meritvami
tonov pri raznih kombinacijah luknjic ter ugotavljanjem
morebitnega tonskega niza se nismo posebej ukvarjali,
saj 1o ni bil cilj nasih raziskav.’

Seveda se vsi zgora) omenjeni nadini spre-
minjanja osnovnega tona lahko med sabo poljubno
kombinirajo. Tako lahko z nekaj spretnosti in vaje
dobimo dosti razli¢nih zvokov Ze iz zclo preprostega
glasbila,

13.9. ZAKLJUCEK

Rekonstrukeije domnevne koscene piscali so
pokazale, da se iz medvedjih kosti podobnih oblik in
velikosti, kot je bila nasa najdba, lahko izvabijo zvoki,
Vzbuja se jih lahko na razlicne nacine in tudi zvok lahko
na ved nadinov spreminjamo. 8 tem dobimo preprosto
glasbilo z doloceno izrazno mocjo ali pa signalni zvocni
pripomoéek. Ceprav originalne najdbe nismo nepo-
sredno preizkusili, pa menimo, da se tudi na njej lahko
podobno izvabljajo zvoki kot na omenjenih rekon-
striranih primerkih,

V literaturi se tudi veckrat zasledi (npr. Horusitzky 19535),
da so luknjice v dommevnih pidcalih verjetno narejene po
dolodenih vzorcih in morda vizualnil kriterijih in da je vioga
visine spreminjanja zvoka lahko drugotnega pomena,

change in the sound. It can be successfully combined
with partial or complete closing of the end of the flute.

The most common way of changing the sound
produced by blowing is clearly shortening the length of
the instrument with the aid of the holes in the instru-
ment. The majority of today's wind instruments change
the pitch on this basis. A pure and exact change of tone
(jump) can be achicved with holes, In general, it applies
that the phenomenon of holes for changing the sound
already represents a somewhat higher level of develop-
ment of wind instruments, since this increases the ex-
pressive power of the musical instrument.

The bone find has at least two holes which are
ncontestable. On the various reconstructions, we made
two or three holes in order to test their effect on chang-
ing the sound. Both two and three holes in the flute jus-
tified their appearance and position, since they caused a
perceptible change to the basic note obtained. The sound
was fairly pure and clear with the various combinations
of opening and closing the holes and opening and clos-
ing the end of the fMute. It was only difficult and unreli-
able producing the note in which the distal hole was
open (the hole closest to the cut edge). Overblowing
was not possible with any of the open holes. We did not
specifically deal with exact measurements of notes with
various combinations of hole and establishing the pos-
sible tonal range.”

Of course, all the above mentioned ways of
changing the basic note can be optionally combined. So
with a certain skill and practice, sufficient different
sounds can be obtained from a very simple instrument,

13.9. CoNCLUSION

Reconstructions of the suspected bone flute have
shown that sounds can be made from bear bones of simi-
lar shape and size as the find in question. They can be
stimulated in various ways, and the sound can also be
changed in a number of ways. We thus obtain a simple
musical instrument with specific expressive power, or a
signal sound accessory. Although the original find was
not direetly tested, we believe that similar sounds could
be drawn from it as from the mentioned reconstructed
examples.

It can also be found in the literature (e. g., Horusitzky 1955)
that holes in suspected Mutes are probably made on the ba-
sis of specific examples and perhaps visual eriteria, and that
the role of pitch changes n the sound may have been of
secondary importance.
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14. TipOLOGIIA
KOSCENIH ZVIZGAVK,
PISCALI IN FLAVT TER
DOMNEVNA
PALEOLITSKA PIHALA
SLOVENIJE!

14. A TYPOLOGY OF BONE
WHISTLES, PIPES AND
FLUTES AND PRE-
SUMED PALAEOLITHIC
WIND INSTRUMENTS
IN SLOVENIA'

MirA OMERZEL-TERLEP

I=zvlecek

Sosledno pojavljanje razhiénh tpov koséenih Zvizgavk
in pidéali iz stegnenic in golenic sesalcey in pticjih uln od
paleolitskih kultur do danasnjih ljudskih glasbil po svetu prica
o arhetipskem kulturnem elementu ¢lovekove ustvarjalnosii,
ki presega casovne m prostorske omejitve. Med slovenske
posebnosti soedijo paleolitske domnevne piséali iz medvedjih
celjusinie, ki so naravno zvodilo. Poleg domnevnega glasbila
1z Divjih bab 1, ki bi utegnilo biti piscal razliénih tipov, jih
lahko uvri¢amo med najstarejie piscali fosilnega cloveka, s
katerimi se pricenja zgodovina in razvoj slovenskih, evropskih
in svetoviih glashil.

14.1. Uvop

Pri Studiju fosilnih koscenih piscali prihaja do
terminoloikih problemov, kako imenovati najzgodnejsa
domnevna glasbila preprostih oblik. Do sedaj ne ravno
zelo Stevilne Studije o njih jih imenujejo razlicno in
terminolosko neusklajeno.

Vse, kar piska, in vse, 1z Cesar je moc z usti in
sapo izvabljati zvok, imenujemo v ustaljeni vsakdanji
govorni jezikovni in ljudski rabi piscal, pisola itd, Piscal
je tudi sinonim za pihalni glasbeni instrument” iz druzine
acrofonov (Adlesic 1964, 367). Slovar slovenskega
knjiznega jezika (1994) razlaga piscal kot preprosto
glasbilo v obliki cevi, v katero se piha. Curt Sachs (1962)
razlaga slovanske razlicice piscali - pishal, piskalo,

Pricujoci sestavek je deléek daljse Studije z naslovom
Koséene piscali, ki je v tisku (Emolog LVIIG, Ljubljana
1997).

Nemsko Blasinstrumente, anglesko wind instruments ali
blowing instruments.

Extract

The regular occurrence of different types of bone whis-
tles and pipes made from the thighbones and shinbones of
mammals and the wing-bones of birds, of which examples
range from Palacolithic time to present-day folk instruments
from all over the world, points to an archetypal cultural ele-
ment of man’s creativity which goes beyond the limits of time
and space. Particular Slovene examples include pipes made
from bear mandibles, which function as natural instruments.
When taken together with what appears 1o be a musical in-
strument discovered in Divje babe 1, which could belong to
several different types, these could be some of the very oldest
pipes made by prehistoric man, which date from the very be-
ginning of the history and the primal development of musical
instruments in Slovenia, Europe and the world.

14.1. INTRODUCTION

In the study of fossilised bone pipes, one soon
encounters problems of terminology: by what name can
we call these, the earliest and simplest supposed musi-
cal instruments? The few works written on the subject
so far use different and mutually unmatched terminol-
ogy.

Anything that you can whistle or from which a
sound can be obtained by blowing with the mouth, is
called a pipe in the context of everyday conversation
and in traditional folk usage. The word pipe itself also
stands for a wind instrument® from the family of
acrophones (Adlesic 1964, p. 367). The dictionary of
Slovene Literary Language (Slovar slovenskega

The article is a part of a longer forthcoming study entitled
Koidene piscali (Bone pipes: Emolog LVIVG, Ljubljana
1997),

Rlasinstrumente n German, wind mstruments or blowing
instriements in English,
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piszel, piscal... - v nemikem prevodu kot die Pleife, pa
tudi klemne Flote, v angleskem pa kot pipe ali fife (lat,
Sistula). Tako piscal prevajajo tudi slovarji nemskega in
angleskega jezika. V slednjih primerih naj bi razumeli
preproste pidcali le z nekaj luknjami, ve¢inoma
visokozvenede in malotonske (Remnant 1978, 112 ss:
Sachs 1940; Diagram group 1976).

Pis¢ali so torej acrofona glasbila razliénih oblik
in razlicnih moznosti zhujanja zvoka. Nacin, kako in
kje pihamo, dologa vrsto acrotona: pihalo ali trobilo.
Vendar je tovrsina opredelitev preozka in premalo
dolocna. Klasifikacija C. Sachsa in E. Hornbostla (glej
Kumer 1983), ki s0 jo za razvricanje raznovrstnih in za
klasiéno glasbeno prakso nenavadnih (hudskih) glasbil
sprejeli predvsem etnomuzikologi, uvriéa v veliko
druzino pihal (acrofonov) poddruzino flavi, Salmajev,
klarinetov in trobil. Po akustiku Miroslavu Adlesicu
lahko pihala delimo preprosto tudi na ustni¢ne piséali
(flavte), jezicne piscali (Salmaje in klarinete) in
blazinaste pisali (trobila). Pri jezicnih piscalih zvok
vzbujamo s prenihajocimi ali zadevajocimi jezicki in
jih po dosedanjih muzikoloskih raziskavah v paleolitiku
se ni najti. Palcolitske piséali najverjetneje tudi ne sodijo
v tip nosnih piscal, pri katerih se zrak v ceveh vzbuja 2
nosnicami. Nosne piscali zahtevajo pri odpriem koncu
glasbila tik pod robom cevi majhno odprtino (luknjico)
za nosno pihanje, konstrukeija tovrsinih piscéah pa je
precej zahlevna.

Muzikolog Alexander Buchner (1981) meni, da
brez dvoma naletimo v kameni dobi (misli na mlajsi
paleolitik) le na enostavne pidéali (nemsko Pfeifen in
Knochenpfeifen, anglesko pipe in bonepipe (Remnant
1978)) iz naluknjanih kosti, ki imajo oblikovno le malo
skupnega z veé tisocletji mlajso flavio, Najzgodnejse
flavie se po mnenju muzikologov pojavijo v Evropi
Sele v 12 stoletju,

Muzikoloski in akusti¢ni terminologiji nista
vedno istovetni, zato prihaja ¢esto do nesporazumov.
Muzikologi razvri¢ajo glasbila tudi po zgodovinsko
razvojnih razlicicah ter tehniéni dovrienosti; od
preprostih zvizgavk in enostavnih piséali do tehniéno
dodelanih pihal, kot so npr. flavie.

Evropska glasbena praksa razume z imenom
fite, Flote, flute, flato... do srede 18, stoletja kljunasto
podolzno piscal. ki je vse do tedaj modnejsa od precne.
Od srede 18, stoletja pa pricne ime flavta oznadevati
precno piscal standardizirane cilindnéne oblike in
ustaljenega Stevila lukenj (Sest prebiralk z eno paléno
luknjo ali brez nje) ter dobi opisni vzdevek guer-, Block-
ali traverso-.

Tudi muzikoloski in razvojno zgodovinski termin
flavta je za Stevilne paleolitske ko&éene piscali
neuporaben in nejasen, saj domnevno ne pripadajo tipu
sodobne preéne ali kljunaste flavte, temved raznovrstnim
osnovinotonskim odprtim podolznim piscalim, piscalim
z morda ohranjeno epifizo ali epifizama in kostno
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knjiznega jezika 1994) defines a “pipe” as “a simple in-
strument in the shape of a duet through which air is
blown™. C. Sachs (1962) gives different definitions for
the Slavic expressions for pipe, namely: pishal, piskalo,
piszel and piscal - which translate into German as die
Pfeife and kleine Flore and into English as pipe or fife
(Lat. fistilar). You can find the same definition of “pipe”
in both German and Enghish dictionaries. In our case, the
word “pipe” mostly denotes a high-pitched or narrow-
range instrument with a small number of holes (Remnant
1978, pp. 112 ss: Sachs 1940; Diagram Group 1976).

The “pipe” is, therefore, an acrophonic musical
instrument whose shape and means of producing sound
may differ from case to case. The differing types of
acrophone may be defined by differences in both the
way the air is blown and the place into which it is blown:
whether it is a woodwind or a brass instrument. But nev-
crtheless, these terms remain oo narrow and imprecise.
The classification which was devised by C. Sachs and
E. Hornbostl (¢f. Kumer 1983) was taken up, mostly by
ethno-musicologists, to accomodate the miscellany of
those folk mstruments which were unusual within the
conventional practice of music. It places within the large
family of wind instruments (or acrophones) the sub-
families of flutes, oboes, clarinets and brass instruments
(trumpets and horns). According to the acoustician M.
Adlesic, wind instruments can be more simply divided
into pipes with an edge mouthpicee (flutes). reed pipes
(oboes and clarinets) and padding pipes (brass instru-
ments). In reed pipes, the sound is produced either by
free or beating reeds, and according to rescarch con-
ducted 5o far, these instruments did not exist in the
palacolithic Age. Equally, palacolithic pipes probably
did not belong to the type of the nose pipe, where the air
is blown into the duct from the nose. Nose pipes neces-
sarily include a small opening (or hole) immediately
under the edge of the open end of the instrument through
which air is blown from the nose, and their structure is
extremely complicated.

The musicologist A. Buchner (1981) maintains
that during the Stone Age - meaning the late palacolithic -
the only pipes would have been simple pipes or bone pipes
(“Pleifen” and “Knochenpfeifen” in German, see also
Remnant 1978) made from perforated bones, and that these
have very little in common with the flute, their younger
ancestor by several millennia. According to prevalent
opinion among musicologists, the earliest flutes appeared
in Europe as late as the 12th century.

But the respective terminologies of musicology
and acoustics do not always coincide, and this causes fre-
quent misunderstandings. A musicologist will distinguish
instruments according to differences in their history and
development, and according to the degree of their techni-
cal perfection: from simple whistles and pipes o more
techmically demanding wind instruments such as flutes.

In European musical practice, the word flute,
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sredico, tore) tudi kritim in skodelastim piscalim,
preprostim precénim piscalim in celo trobilom (primer
piscali iz medvedje celjustnice). Po mnenju muzikologov
in etnomuzikologov (Moeck 1951, 1969; Sachs 1940,
1962; Meylan 1975; Meyer 1969) je v prazgodovini
tehnika precne flavte malo znana, na kar je opozarjal ¢
posebej Hermann Moeck (1951) v svoji disertaciji, v
kateri sledi razvoju piséali v Evropi od najstarejse
clovekove zgodovine do danes.

Akustiéni termin flavia, 1o je piscal z zaticno rezo
ali brez nje in ostrimi ustniénimi robovi za produkeijo
zvoka, je prav tako preozek in se nanasa le na poddruzino
pihal - flavt. Steklenico ali kljuc, na katera se piska,
akustiki oznacujejo kot glasbilo tipa flavt. Oznacitev
cesto tudi zavede opredeljevanje in citiranje glasbil, saj
se izenadi s flavio v zgodovinsko razvojnem (muzikoloskem)
in tehnoloskem smislu: preprosta Zvizgavka 7 ustnikom tipa
flavte postane flavta standardiziranih oblik. In arheologi
neredko tudi nekritiéno prevzemajo termin flavia za vsa
domnevna fosilna pihala,

Med paleolitskimi koséenimi glasbenimi pri-
pravami odkrivamo glasbila razli¢nih nestandardi-ziranih
oblik iz razlicnih poddruzin acrofonov: tako iz pihalne
druzine flavt kot tudi trobil in prostih acrofonov (bmivk).
Kadar govorimo o tipologiji razlicnih pihal od 2vizgavk

|| N
1 1 8
Loy . (L)

SE 141 Svicarske ljudske koséene Zvizgavke (1, 2) broivke
(3, 4) in piscali (5, 6) (Meyer

1969). Risba: Dragica Knific Lunder,

Fig. 14.1: Swiss folk bone whistles (1, 2), free acrophones
{bull-roarers) (3. 4) and whistle flutes or pipes (5, 6) (Meyer
1969). Drawing: Dragica Knific Lunder.

' Tako lahko recemo, da je npr. med orgelskimi pidcalmi po
akusticnih merilih skoraj éetrtina piscali tipa flave.

Flote, flite or flauto denotes a beaked, end-blown
straight pipe which was more popular than its transverse
relative up until the middle of the 18th century. But from
the middle of the 18th century onwards, the word flute
came to denote a transverse or cross pipe of standard
cylindrical shape and a constant number of holes (six
fingerholes and one or no thumbhole), and we find di-
versities described by the prefixes guer-, Block- or
fraverso-.

But still the musicological and historical term
“flute” is not clear enough and cannot be used for the
numerous palacolithic bonepipes because they do not
seem to belong to the type of either the modern trans-
verse or the older beaked flute, but rather to a variety of
groundtone open vertical pipe, to pipes with a preserved
epiphysis or an epiphysis with retained spongiose,
stopped and vessel pipes, to simple cross pipes and even
to a group of instruments we can denote as brass instru-
ments, of which the bear-mandible pipe would be an
example. Musicologists and ethno-musicologists
(Moeck 1951, 1969; Sachs 1940, 1962; Meylan 1975;
Meyer 1969) maintain that the cross flute was hittle
known in prehistoric times, and this point was particu-
larly emphasised by Moeck’s thesis (Moeck 1951) in which
he sketchess the development of the pipe in Europe from
the carliest history of mankind to the present day.

In the discipline of acoustics, the term “Flure™
denotes a pipe with or without a slit, and with a mouth-
piece fashioned to a sharpened edge for the production
of the sound, but the term is again too narrow, since it
refers only to the flute sub-family of wind instruments.
A botile or even the key when used as a pipe is often
described by the acoustics experts as an instrument of
the flute type. And this detinition is often misleading
when it comes to the classification and listing of musi-
cal instruments as it comes to denote the flute in the
historical (musicological) and technical sense; accord-
ing to this definition even a simple whistle with the
mouthpiece of the flute type becomes a standard flute.
Equally, archeologists often use the expression flure
uncritically for all supposed fossil wind instruments.,

The musical devices made from fossil bones in-
clude musical instruments of various non-standard
shapes from difterent sub-families of the acrophone, such
as the examples from the wind instrument family of
flutes, brass instruments and free acrophones. For the
typology of various wind instruments ranging from
whistles to flutes to trumpets, only the expression pipe
appears sufficiently broad to encompass all these sup-
posed instruments and is therefore the most appropri-
ate.” Thus the find from Divje babe I, which can be de-
scribed in terms of a musical instrument, can without

' Therefore, according to the criteria of acoustics, almost a
quarter of organ pipes could be defined as belonging to the
flute type.
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in flavt ter trobil, se mizdi termin pis¢al za vsa ta domnevna
glasbila dovolj Sirok in zato najustreznej$i.’ Tudi
domnevno glashilo iz Divjih bab | lahko Siroko in
necomejeno opredelimo kot piscal in se tako izognemo
nesporazumom, ki bi utegnili nastati zaradi razlik v
akusticni in muzikoloski terminologiji. Ob rekonstruk-
cijah glasbila se zastavljajo tudi vprasanja o morebitnih
prezrtih neznanih tipolodkih komponentah, ki bi utegnile
dati fosilni kosti z luknjami tudi drugacno poddruzinsko
ime. Bolj gotovo je le njeno druzinsko ime: pihalo
(acrofon) oziroma glasbilo v obliki cevi, v katero se piha,
Lo je piscal.

14.2. ORIS RAZVOIA PISCALI IN TIPOLOGIA
KOSCENIH PIHAL

Eden od pogojev za piséal je, da je stena iz toge
trdne snovi. Zato so kosti zelo primerne. ker so precej
trajne, ceprav lahko zapiskamo tudi na rastlinska stebla.

Piscali imajo cevi odprte (odprte pis¢ali) ali
enostransko zaprte (krite piscali).® V 20. stoletju
uporabljamo v glasbene namene predvsem slednje -
mednje sodijo tudi danasdnje flavie - predvsem odprie
piscali pa v (ljudskih) instrumentarijih razliénih
kulturnih tradicij.

Zaprte cevi ah skodele z luknjami so morda
najstarejia ¢lovekova zvocila, najenostavnejsa pa prav
gotovo. Mednje sodijo paleolitske Zvizgavke® z eno ali
ved luknjami v prstnih Elenkih sodoprstarjev. Znane pa
naj bi bile od moustériena dalje. 1z prsinih ¢lenkov so
tudi brnivke (sf. 14.3: 2), na videz zelo podobne
Zvizgavkam, a imajo obojestransko prebito ali predrto
luknjo, skozi katero je mogodée potegniti vrvico, kozo
ali rastlinsko vlakno in jih Stejemo po Sachs-Horn-
bostlovi klasifikaciji med proste aerofone.

Tudi po mnenju arheologov (Horusitzky 1955;
Dobosi 1985 in drugih) in arheoetnomuzikologov
(Meylan 1975; Moeck 1951, 1969) so Zvizgavke 12
prstnih clenkov sodoprstarjev (najpogosteje severnega
in gozdnega jelena, kozoroga) in tudi drugih Zivali, kot
npr. jamskega medveda, najstarejSe zvodne priprave v
Evropi, ki jim sledimo od paleolitika do danadnjih dni
(Moeck 1969, 46). Raymond Meylan (1975, 13) pa
zatrjuje, da so skodelaste piscali tipa Zvizgavk najstarejSe
piscali, ki jih najdemo od JuZzne Amerike do Kitajske,
Azije in Evrope. Sledimo jih v vseh obdobjih ¢lovekove
zgodovine od paleolitika dalje (s/. /4.2). lzdelovali naj
bi jih za signaliziranje, vabljenje ali plagenje zivah (s/.
14.1)." Ni pa nujno, da je ¢lenek votel. Zadostuje 7e

* Ce je cev povsem zapria, ne more sevali v zvodno polje,

P Anglesko b jim rekh whistles ali whistles pipes, nemsko
tudi die Pfeife. Tudi podolzno piséalko, enostransko zaprio
z eno ustniéno luknjo in eno prebiralko ob strani cevi,
oznatujejo Anglezi z whistle.

" Ker je bil R. Meylan prakuik, je seveda preizkusil izvabin

202

undue limitation be defined as a pipe, and in this way
we can avoid any misunderstandings which may arise
due to the differences in terminology between acoustics
and musicology. With regard to the reconstruction of
the instrument, it must be taken into account that some
ol its typological componants may have been ignored,
and that these componants may have given the perfo-
rated fossil bone a place in a different sub-family. There-
fore, only the generic family can be asserted with a suf-
ficient degree of certainty: as a wind instrument
(acrophone) or musical instrument that has the form of
a duct which 1s blown into; all of which is to say: a pipe.

14.2. AN OVERVIEW OF THE DEVELOPMENT
OF THE PIPE AND A TYPOLOGY OF
BONE WIND INSTRUMENTS.

[t is essential in the making of a pipe that the
duct walls are made from a firm and rigid material. Al-
though sounds can also be produced from the stalks of
plants, bones are much more durable and therefore bet-
ter suited to the purpose.

The ducts of pipes are open (open pipes) or closed
on one side (stopped or closed pipes).* In the 20th cen-
tury, stopped pipes - which include the contemporary
fute - are the most wide-spread, while open pipes tend
1o be confined to the category of folk instruments from
different cultural traditions,

Partly stopped pipes or vessels with holes may
be the oldest and are undoubtedly the most simple mu-
sical ifstruments. They include palacolithic whistles *
with one or several holes, which are made from
phalanges of even-toed ungulates. These are known to
have existed from the Mousterian period onwards. The
same bones are used for instruments which are exter-
nally very similar to whistles (Fig. /4.3 2), and differ
only in that they have been perforated so that a string,
hide or plant fibre may be looped through and which
are classified by C. Sachs and E. Hornbostl as free
acrophones (bull-roarers).

Both archeologists (Horusitzky 1955; Dobosi

1985 and others) and archeo-ethno-musicologists
(Meylan 1975 and Moeck 1951, 1969) also agree that
whistles made from phalanges of ungulates (reindeer,
red deer and ibex) and other animals, such as cave bear,
are the oldest sound-producing devices in Europe, and
these instruments can be traced from the Palacolithic
Age right up to the present day (Mocck 1969, p. 46), R,
Meylan (1975, p. 13) even goes on Lo claim that vessel
Y If the duct 1s completely closed. there can be no expansion
of the sound into the sound field.
Also whistle pipes in Enghish and die Pfedfe m German.
The English word whistle also denotes an end-stopped
stranght pipe with a single mouth hole and a single fingerhole
on the side of the duct.
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ustrezna vdolbina v kostni sredici. Po mnenju velikega
raziskovalca svetovnega glasbenega instrumentarija
Curta Sachsa (1940, 44 ss) so zvizgavke razvojno pred
preprostimi vertikalnimi in preénimi flavtami. Naj-
zgodnejse podolzne zvizgavke (whistle flutes) so
izdelane iz pti¢jih kosti (Hahn in Miinzel 1995). Zdi se
tudi, da stevilne paleolitske in mlajse podolzne koscene
piscali pripadajo tipu zvizgavke.

Tip Zzvizgavke iz prsinih ¢lenkov Zivali se je
tipoloSko ohranil tudi med evropskimi etniénimi
skupinami in sicer kot otrofka zvoéna igraca npr. v
Skandinaviji, na Madzarskem in v Svici (s/. /4. in/4.3)
(Sdrosi 1967; Bauchmann-Geiser 1981 Moeck 1969,
Lund 1985 Sevag 1969), Ton zvizgavke je odvisen od
Jakosti in smeri pthanja na luknjicéni rob.” Skodela ustvari

2

SI14.3: Brnivke iz kosti (Lund 1985). 1. Mlaji paleolitik
{Danska). 2. Brnivka 1z metapodija svinje (Skandinavija).
Risba: Dragica Knific Lunder,

Fig. 14.3: Free acrophones (bull-roarers) made of bone (Lund
1985). 1. Late Palacolithic (Denmark). 2. Free acrophone (bull-
roarer) made of swine metapodium (Scandinavia), Drawing:
Dragica Knific Lunder,

zvoke iz jelenovega prstnega Clenka, ki ga hranijo v
Schweizenschen Landesmuseum v Ziirichu, in ugotovil, da
Je mogode povsem brez truda dobiti iz 2vizgavke oster in
rezek ton, ki zazveni celo na meji ¢loveku sprejemljivih
frekvenc.

H. Moeck (1969, 46) je opozoril udi na skoraj povsem
prezet naéin rabe prsinoclenske Zvizgavke, pri kateni
uporabnik luknjo prekrije s prstom in tako ustvari tip piscali
z jedrom. O podobni tehmiki se lahko pouéimo tudi v izrodilu
Oceanije. P pidéalih 2 npr. prediroko luknjo (ustiéno
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SI14.2: Zvizgavke iz kosti prsinih ¢lenkov iz madfarskih
paleolitskih najdisé (2 eno ali ved luknjicami) (Dobosi 1985).
Risba Dragica Knific Lunder.

Fig. 14.2: Whistles from phalanges (with one or several holes)
discovered in Hungarian Palacolithic sites {Dobosi 1985).
Drawing: Dragica Knifie Lunder.
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pipes of the whistle type are also the oldest pipes which
can be found in Southern America, China, and Asia as
well as Europe. Their development can be traced through
all periods of human history from the palacolithic age
onwards (Fig. [4.2). It1s supposed that they were pro-
duced to send warning messages and to attract or frighten
animals (Fig. 14.7)." But the finger bone is not neces-
sarily hollow. An appropriate indentation in the
spongiose matter will suffice. According to C. Sachs
(1940, pp. 44 on), one of the greatest authorities on the
world’s musical instruments, the whistle precedes both
the simple end-blown and the transverse (Tute. The ear-
liest vertical whistle flutes were made from bird bones
(Habn & Miinzel 1995). Many bone and straight pipes
of both the Palacolithic and later ages scem to belong to
the whistle type.

Instruments of the whistle type made from ani-
mal phalanges have also survived among other Euro-
pean ethnic groups as children’s musical toys: such as
examples from Scandinavia, Hungary and Switzerland
(Sarosi 1967 Bauchmann-Geiser 1981; Moeck 1969;
Lund 1985; Sevag 1969) (Figs. 14.] and /4.3). The pitch
of the whistle depends on the force and direction with
which you blow across the edge of the hole,” below

" Asapractical man, R, Meylan tried to produce a sound from
the phalanx of the red deer kept in Schweizerischen
Landesmusenm of Zirich and thus found out that the whis-
tle easily produced o piercing tone which extends to the
very limit of frequencies still pereeptible to man.

H. Moeck (1969, p. 46) also pointed to the almost com-
pletely forgotten use of the finger-bone whistle, in which
the musician covers the hole with the finger, thus creating a
pipe with plug. A similar technigue can also be found in the
traditions of Oceania. In pipes with an excessively wide hole
(mouth hole), the musician places one finger from each hand
into the hole and blows between them. thus manually creat-
ing the block or plug as well as the flue, which makes the
action of blowing much easier (Fig. 14.11:7). This tech-
nique can also be employed to adjust the basic intonation of
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resonandni prostor za tvorjenje zvoka. Ta tip glasbila je
tudi v mlajsi kameni dobi ze znano resonanéno telo
skoljke, ki pa mora biti dovolj veliko, da je mogoce vanjo
trobiti. Sem sodijo tudi votli zobje, ki so lahko male
zvizgavke (Galin 1988, 130).

V paleolitskih najdiscih Slovenije prstnoclenskih
#vizgavk ne poznamo. Edini tovrstni primerek #vizgavk
iz prstnega Clenka odraslega jamskega medveda iz
Potocke zijalke je Zal unicen (S. Brodar in M. Brodar
1983, 155). Institut za arheologijo ZRC SAZU hrani
poskodovan primerck metapodija svinje (M. Brodar
1992, s1. 7) z dvema luknjama iz mezolitskega obdobja.
Zvocni preizkus na fosilnem primerku tako zal ni bil
mogoc.

Flavte delimo na vertikalne, podolzne ali
kljunaste ter preéne flavie, ki jih v stilni umetnosi
praksi poenostavljeno imenujemo le flavie. Podolzne
piscali so lahko odprte ali krite. Na odprie se piska na
priostren rob, na krite na rezo ali rezilni rob ustnice
glasbila, ki je lahko tudi kljunasti. Skodela ustvari
resonancni prostor za tvorjenje tona,

Ustniki vertikalnih ali podolznih in precnih flavt
(ustni¢nih pis¢ali} se precej razlikujejo. Podolizne flavie,
ki so po Sachsu razvojno starejse, imajo lahko na
zpornjem robu piscali priostren rezilni rob ali rezilo.®
Najenostavnejse podolzne flavie so votle cevke z ostrim
ali ravno odrezanim koncem oz. robom, na katere se
piska kot npr. na klju¢. Ravno odrezane cevi imajo
nekatere piscali iz pti¢jih kosti iz paleolitskega najdisca
Isturitz v Franciji. Pihalec vzbuja ton tako, da piha na
oster rob cevi. Zracni tok se na robu razdeli in ustvarja
v cevi (longitudinalno) valovanje, to je zvok. Vet tako
pripravljenih cevk skupaj, ki zvenijo vsaka v svojem
tonu, tvorijo drugo naystarejde glasbilo tipa danasnjih
panovih piscali. Sledijo si od prazgodovinskih obdobi;
dalje, preko grike in rimske antike do sodobnih ljudskih
glasbil. Ali so paleolitski predniki uporabljali tudi tako
preprosto glasbilo, kot je snop vothih cevk, bo verjetno
tudi v prihodnje tezko ugotoviti.

Ne smemo pa prezreti, da je lahko enotonsko
glasbilo tudi samo izvotljena cev, ki jo lahko spremenimo
v dvotonsko tako, da se na enem robu piha, na drugem
odprtem koncu pa zapira (krajsa) z roko. Dovolj za
enostavne (morda ritualne) zvoéne efckie. Ce cev ni
odprta, potrebujemo le eno luknjo za pihanje in piscal
lahko zazveni vsaj v enem tonu. O tovrstni praksi priajo
1izro¢ila prvoinih Hudstey npr. Oceanije in Alrike ter stare
Amerike.

odprtino) muzikant viakne v luknjo Se po en prst vsake roke
in piha v glasbilo med obema prstoma, ki tako tvorita jedro
ali nos piséali ter ustniéno rezo, kar olajfuje pihanje (s
14.11: 7). Vendar je to tehniko mogoée uporabljaii tudi zato,
da se s prsti uravnava osnovna intonacija piséali, Intonanéno
prilagajanje je pomembno tudi pri soigri. morda pa 8¢ iz
kaksnega drugega razloga,
OV nemiéini . das Kerb, piscal pa die Kerbflose.
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which the body of the instrument creates a resonating
reservoir of air. Another example of this type of musi-
cal instrument is the resonating conch from the Neolithic,
which must be big enough to be playable. Hollow teeth,
which can also be used as small whistles, themselves
fall into the same category. (Galin 1988, p, 136).

No whistles made of finger bones are known from
palaeolithic sites in Slovenia. The only example of this
type was made from the finger bone of an adult cave
bear and discovered in Potocka zijalka, but unfortunately,
has since been destroyed (5. Brodar and M. Brodar 1983,
p. 155). At the Institute of Archeology in the Scientific
Research Centre of the Slovene Academy of Sciences
and Arts, there 1s only a damaged example of a swine
metapode with two holes dating from the Mesolithic Age.
(M. Brodar 1992, fig. 7). Therefore any sound testing of
the fossil finds has, unfortunately, been impossible.

Flutes are divided into vertical flutes, straight or
block flutes and transverse flutes, all of which are, in
artistic practice, denoted simply as flutes. The straight
pipes can be either open or stopped. The open ones are
played by blowing from the sharpened edge, while the
stopped ones are played by blowing across the apperture
or sharp edge of the mouthpiece which may also be
beaked. The vessel or duct itself creates the resonanating
chamber where the tone is generated.

There exist considerable differences between the
mouthpicces of vertical or straight flutes and transverse
flutes (or edge mouthpiece pipes). Straight flutes, which
C. Sachs positions early in the evolution of the instru-
ment, may have a sharp edge on their upper end.” The
simplest straight flutes are hollow ducts with a sharp or
straight-cut end which can be played in the same way as
a key. This kind of straight-cut duct can be found among
vertical whistle flutes made of bird-bones, discovered
at the Palacolithic site of Isturitz in France. The musi-
cian creates a sound by blowing across the sharp edge
of the duct. The air flow is divided at the mouthpicce
and this creates longitudinal vibrations down the duct,
the sound itself. The assembly of several such ducts,
:ach playing in its own tone, configures the form ol the
panpipes, the second oldest kind of pipe, which can be
found from prehistoric times onwards, through the Greek
and Roman periods and right up to the folk instruments
of the present day. But it is by no means straightforward
to establish whether our Palacolithic ancestors also used
a sumilar, simple instrument made from a bundle of hol-
low ducts.

Neither should we ignore that the single-tone pipe
may be a simple hollow duct that can be turned into a
two-tone instrument simply by blowing it at one end

the pipe. It 1s important to be able to change the intonation
when playing with other musicians and also for other pur-
poses.

In German, das Kerb, whereas the pipe is die Kerbflie,
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Za podolzne Mavie je lahko znadilen tudi kljunu
podoben ustniém nastavek (kljunaste flavte) (sl 14.11:
14). Znotraj nastavka je jedro ali nos (sl /4.0)." Po
mnenju  Horusitzkega (1955) in Meylana (1975) so
prazgodovinski loveil preprosto napravili v sredino
kosine spongioze samo luknjo (rezo), kostne sredice pa
niso povsem odstranili. Tako nepopolno odstranjena
spongioza ima lahko vliogo nosu ali jedra piscali. Pri
pihanju v nastalo rezo se kost oglasi z emim tonom. Na
podoben nacin izdelana enostavna glasbila tudi $¢ vedno
najdemo med sodobnimi ludstvi (Eskimi, Ameriski
Indijanci itd. ). Prve piscali z jedrom so torej lahko piscali
£ nosom iz kosine spongioze, pri katerih nos usmerja
zrak skozi rezo" proti ostri ustnici piscali. Usinice piscali
1z reze iztekajodi zraéni tok razdele, tako nastangjo L i.
rezilni toni. Podolzne piséali se od pre¢nih razlikujejo
e po tem, da imajo ob zgornjem delu (danes bi rekli v
glavi piséali) zracni zbhiralnik, Preéna flavta nima ustnika

=

S 14,4 Bolgarska koScena podolzna piséal zafara iz orlove
ulne 7 ustménim izrezom in paléno luknjo (ali brez), ki so jo
izdelovali pastirii do konca 19, swletja (Atmasov  1977),
Risba: Dragica Knific Lunder,

Fig. 14.4: Bulgarian straight bone pipe, zafara, made of cagle
wing bone, with a notch and {also without) thumbhole, crafied
by shepherds until the end of the 19th century (Atanasov
1977). Drawing: Dragica Knilic Lunder.

b Nemiko das Kern,
1Y pemacini Li. die Kernspaltflite,

and simultancously closing or stopping it at the other.
When stopped, only a single hole for blowing would be
necessary to make the pipe sound in at least one distinet
tone. This manner of usage produces a number of sim-
ple sound combinations, which one can imagine being
used in a ritualistic practise, such as that found in the
heritage of the natural peoples of Oceania, Africa and
ancient America.

A characteristic of straight flutes is a beak-like
mouthpicce (beaked Mutes) (Fig. 14.11: 14). Inside the
mouthpicee, a block or a plug is located (Fig. 14.0)."
According to 7. Horusitzky (1955) and R. Meylan
(1975), prehistoric hunters simply made a hole (or a slit)
in the middle of the spongiose matter which itself was
not completely removed. This left the remaining
spongiose itself to function as the plug or block in the
mouthpicce of the pipe. By blowing through this slit in
the bone, a single tone can be produced. Similar simple
instruments can still be found among some contempao-
rary natural peoples, such as the Eskimos or North
American Indians. It scems fair to assume therefore that
the first duct pipes may have employed just such a

&

2 b

8L 14.5; Koséene piséali z eno luknjo za vabljenje vider (60 -
79 mm), ki so jih izdelovali Svedski lovei vse do leta 1930 12
racjih, gosjil in galebjih uln in golenic; miacah so # jedrom
(nosom) in brez ustnicnih rez, odprt konee cevi pa se masi #
roko ali prstom in tako izvablja iz glasbila razliéne tonske
visine (Norsk Skagbruckmusceum Elverum in Norsk Folke-
museum Oslo). Risba: Dragica Knific Lunder.

Fig. 14.5: Bone pipes with a single hole (60 - 79 mm) for
attracting otters, cralted by Swedish hunters until 1930 from
duck, goose and seagull wing bones and shin bones; the pipes
have a block (or plug) but no mouthpiece notch, and the open
end of the duct is closed with a hand or finger, which makes
the instrument produce different pitches (Norsk Skaghbruck-
museum Elverum and Norsk Folkemuseum Oslo), Drawing:
Diragica Knific Lunder.

* Das Kern in German,

b
=
N
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{ustni¢ne odprtine) na vehnjem robu ali tik pod njim,
temved ob strani cevi, odmaknjen od zgornjega roba,
Pihanje v ustnik oblikuje zraéni tok, ki pod razliénimi
koti (odvisno od nacina pihanja vanjo) udarja v nasprotni
rob ustnika in ustvarja rezilni ton."

Po enciklopediénem delu in temeljitih razisko-

anjih svetovne glasbene instrumentalne dedis¢ine - tudi

prazgodovinske - je Sachs (1940) zakljucil. da sodijo
najstarejse piscali v tip piscali z jedrom in rezo. V iem
mnenju se mu pridruzuje tudi Moeck (1969, 41), Jedro
ali nos lahko lexi v piscali visoko, srednje ali nizko,

Votla cev zazveni v osnovnem tonu, ki ustreza
dolzini pi¢ali in ga barvajo vigji delni harmoniéni toni.
Posamicne delne tone vzbujamo iz zvocnega spektra s
tchniko prepihavanja,'” s katero dobimo iz votle cevi
piscali naravno tonsko vrsto alikvotnih tonov, z luknjami
pa tudi druge tone, ki nastajajo ob nihajnih vozlih
lukenj."" Z luknjami prebiralkami obogatimo torej
zvocne moznosti naravne danosti piséali. Seveda pa
vsako cev ni mogoce enako prepihavati. Menzura in
oblika notranje odprtine piscali nadalje omogoca ali
omejuje ogladanje delnih tonov." Presiroke ali preozke
cevi onemogocajo prepihavanje. Najustreznejse so cevi
s srednjo menzuro (npr. tipa menzure danasnjih
vertikalnih in precnih flavt), ki omogocajo prepihavanje
vecine delnih tonov. Sem sodijo tudi menzure stegnenic
mladih in odraslih jamskih medvedov. Z ozirom na
notranjost pidcali so menzure kodcenth pis¢ali nepra-
vilnih x-oblik" in jih je mozno prepihavati.

Obema tipoma flavt in raznovrsinim piscalim
lazje intoniranje omogocajo luknje (prstne luknje
prebiralke). Osnovni ton glasbila pa je odvisen tudi od
tega, kako pihalee vzbuja glasbilo (cev) k zvenenju,

Prava umetnost je tehnika postavljanja luken;.
Luknja na akustiénem mestu (mestu vozlisca valovanja
zraka v cevi) omogoda zvenenje v harmoniéni vrsti
manjkajocih tonov. Luknja ne sme biti ne premajhna
(polmer vsa) I mm) in ne prediroka, saj je tudi s prstom
ni mogoce zatesniti, pa tudi sicer s¢ pri dolo¢ent Sirim
osnovni ton ne oglasi ve¢. Najpomembnejsa je lega
lukenj.' Piscali iz kosti #z vdolbenimi, izvrtanimi,
pretoléenimi ali vdrtimi luknjami imajo najpogosteje

"' Vendar preéna avta zagotovo mi sodobna evropska iznajdba.
Raymond Meylan (1975, 21) navaja najdbe 1z Iraka (Tape
Gawra, 3000 - 4000 pred nasim Stetjem ) vec piscaliiz kosti,
ki nedvomno sodijo med predhodnice preéne flavie, ki so
cnostransko zaprte in s Sestimi luknjami. Nadaljnja

raziskovanja bodo pokazala, ée predhodmee preénih lavt
lahko i3¢emo di v evropski ledenodobm preteklost,

12 Cim moéneje se piha, vigji alikvotni ton se oglasi,

" Tako piséal zazveni v frekvenet dolzine piscah do pokrite
luknje prebiralke.

“ Cim krajsa je cev, tem viji toni se oglase,

* Koni¢no cksvertirane ali koni¢no invertirane so vse naravne
piscali, npr. Zivaski rog,

' Najpreprostejsi danes znani ljudski instrumenti imajo luknje
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spongiose plug to directair through a slit" in the fute’s
lip. The air blown through the slitis divided in the lip of
the pipe, and thus sharp-edge tones are created. Straight
pipes differ from transverse pipes in that they contain
an air reservoir in the upper part (what we call today,
the whistle head). The transverse flute does not have a
mouthpiece or mouthpicee hole either on or under the
upper edge of the instrument, but instead on the side of
the duct, away from the upper edge, By blowing into
this transverse mouthpicee, a flow ol wir is created which,
according to the technigque of blowing, can be differ-
ently angled to strike against the opposite side of the
mouthpiece to create a sharp-cdge one. !

At the conclusion of his vast and thorough re-
search into the world heritage of musical instruments, a
rescarch that included prehistorie types of instrument in
its scope, C. Sachs (1940) himself concluded that the
very earliest pipes belonged to the type of duct pipe with
block and flue. In this, he is supported by H. Moeck
(1969, p. 41). The block or plug can be located at a high,
middle or low position on the pipe.

A hollow duct produces a groundtone which is
determined by the length of the pipe and this basic sound
can be enriched by exploring the harmonics of the same
tone, Individual harmonie tones can be produced through
the simple technique of overblowing," with which a
natural range of aliquot tones can be produced from the
hollow duct of'a pipe, and in addition, a further range of
tones can be produced at the oscillation knots by play-
ing on the fingerholes.” Thus fingerholes enlarge the
sound-producing capacity of the pipe. But overblowing
cannot-be applied to every ducted instrument in the same
way. The internal proportion, or mensure, and shape of
the inner cylinder of the pipe can either contribute to or
diminish the possibility of harmonic production.' If a
duct is excessively wide or excessively narrow, then the
possibility of overblowing is excluded. Most appropri-
ate are ducts with an even mensure (as are, for example,
the proportions of present-day vertical and transverse
flutes) which allows most of the tonal harmonics to be
overblown. We find such appropriate mensure in the
thighbones of young and adult cave bears. And apropos
of the interior form, the internal proportion of a bone

" Die Kernspalifldte in German,

"' The transverse Nute, though, is not a modern European in-
vention. According to R. Meylan (1975, p. 21) several end-
stopped bone pipes with six fingerholes have been found in
Iraq (Tape Gawra, 3000 - 4000 BC) and these are clearly
predecessors of the ransverses Aute. Further rescarch will
reveal if the predecessors of the transverse flute dating from
lce Age can also be found in Europe.

" The harder you blow, the higher the harmonics,

" Thus the pipe sounds in the frequency of its length as far as
the fingerhole.

" “The shorter the duct, the higher the tone.
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eno, dve ali tri luknje. Pogosto dve na eni strani in eno
luknjo na drugi strani pis¢ali, kar omogoca tudi igro
(pokrivanje prebiralk) zgolj s prsti ene roke. Enoroc¢na
igra se izkaze se posebej pripravna pri obrednih
opravilih. Vendar so lahko luknje na kostch iz paleolitske
dobe tudi brez glasbenega pomena, na kar je opozarjal
Moeck (1969, 51). Tudi Sachs (1940; 1962) opozarja
na “neglasbena razmidljanja™ pri t¢j problematiki. Se
Zlasti pri glasbilih, ki so del obrednega instrumentarija,
ne oziraje se na casovno in prostorsko opredeljenost
piscali. Lega lukenj je lahko tudi povsem slucajna, torej
s0 luknje postavljene nesistemati¢no, Drugic spet zunanji
izgled piscali ni pomemben ali pa imajo luknje na njej
lahko okrasno vlogo, ¢etudi spremenijo vidino
osnovnega zvena votle cevi (Sachs 1940, 43). Tonska
visina ni nujno pomembna. Tako nas ucijo civilizacije
naravnih ljudstev. Pomemben  je “nevidni zven”, ki
prihaja iz piséali in je opredeljen kot “vsemocéni dub™
stvarstva ali prednika. Zvocilo lahko sluzi zgolj za
proizvajanje encga samega tona, ki je tonsko izredno
ucinkovit, ¢¢ je ritmiziran, kadar muzicirata dva ahi celo
ved I.judi hkrati s podobnimi enotonskimi zvodili, je
nastali zvok Z¢ dovol] bogat, da bi bilo uvajanje novih
zvocnih visin tudi povsem odved. Po Sachsu (1940, 44)
naj bi najzgodnejse piscah 2venele z enim samim tonom,
prebiralke pa naj bi uvedli mnogo kasneje. Naravna
ljudstva uporabljajo pri muziciranju s tako preprostimi
glasbili 5¢ tehnike barvanja zvoka 2 samoglasniki (petje
samoglasnikov v cev), ki dodatno bogatijo dobljene tone.
Vemo pa. da je najvedja moé¢ transcendentalnega zvoka
v njegovem konstantnem ponavljanju in ritmiziranju
dologene frekvence. Ved pihaleev skupaj ustvari ¢
bogatejsi zvacni spekter frekvene, ki zvenijo razlicno.
Pomembno je zvodno bogastvo razliénosti, Zato je lahko
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SLot4.0: Pidcal za vabljenje vider 1z radje golenice (60 mm) z
Jedrom; osredni nos piséali je 12 voska (Haugesund Museum,
Haugesund). Risba: Dragica Knific Lunder.

Fig. 14.6° Pipe for atiracting otters, made of duck shin bone

(60 mm) with block: the central plug of the pipe 1s made of

wix (Haugesund Museum, Haugesund). Drawing: Dragica
Knific Lunder.

postavljene na Cetrtini, polovici in na tricetrting cevi, 2 njimi
lahko vzbujamo osnovni ton, oktavni ton in duodecimo).

pipe is of an irregular x-shaped mensure " that itself
does permit overblowing.

In both flute types and the various types of pipe,
the judgement of pitch or intonation is made possible
by the holes in the duct itself, which is to say, fingerholes.
The groundione of an instrument also depends on how
the player makes the instrument (or the duct) resound.

The task of positioning the holes is very demand-
ing. A hole at an acoustic point (the point where a knot
appears) allows for the production of a harmonic range
of' missing tones. The holes must be neither too small -
the minimum should be ai least Tmm in diameter - nor
too big to be closed with a finger and so to interfere
permenantly with the basic groundtone. The position of
the holes themselves is, therefore, of the utmost impor-
tance.'" Bone pipes usually have one, two or three holes
variously hollowed out, drilled, punched through or oth-
erwise perforating the bone material, Usually, these are
distributed with two on one side of the pipe and one on
the other which enables the musician to perform the
action of opening and closing the fingerholes with one
hand only, The one-hand technique is particularly prac-
tical during rituals, But the holes in Palacolithic bones
may not have a musical significance, a fact which was
pointed out by H. Moeck (1969, p. 51). C. Sachs (1940,
1962) also draws attention to related “non-musical is-
sues”, particularly in respect of instruments whose usc
is connected with ritualistic practise regardless of where
or when it was made. The position of the holes may be
completely arbitrary and unsystematic. In others, the
external appearance of the pipe can be of no relevance
to 1ts musicality, and the holes themselves are limited to
a decorative function, whether or not they change the
piteh of the groundtone of the duct (Sachs 1940, p. 43).
The pitch is not necessarily important, as is evident from
the cultural practise of natural peoples. What is signifi-
cant is the “invisible sound™ emanating from the pipe,
which is purported to be the “omnipotent spirit™ of Crea-
tion or of an ancestor, The function and efficiency of
the instrument may, in this way, be limited o the pro-
duction of a single rhythmical tone. If two or more mu-
sicians play together onsimilar single-tone instruments,
they produce a sufliciently rich sound and the introduc-
tion of new sound pitches becomes redundant, Accord-
ing to €. Sachs (1940, p. 44), the carliest pipes were
limited to single tone production and fingerholes were
introduced at a much later date. In playing music with
such simple instruments, natural peoples employ vocal
techniques (vocalising into the duet) in order to enrich

" Al natural pipes such as animal horns, are either conically
extroverted or conically introverted.

" The holes on the most simple folk instruments known today
are arranged along one-quarter, half or three-quarters of the
length of the duct and produce the groundtone, octave tone
and duodecimao respectively.
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iskanje tonskih visin paleolitskih piscali povsem
odvedno in nepoirebno delo.

Luknja v kosti nas lako tudi zavede: morda je
bila namenjena le za obeSanje kosti (ritualnega
predmeta?) okoli vratu. Vendar nas piscali iz Oceanije
npr. uéijo, da so luknje za obeianje vedno manjse od
prstnih ali s¢ nahajajo na legah zunaj niza lukenj
prebiralk ali na obeh straneh ustnika (podolZne) piscali.

Luknje, ki imajo funkeijo ustnika, morajo imeti
ostre robove, prstne luknje pa ne nujno. Luknje
prebiralke so labko tudi povsem nepravilnih oblik
(Meyer 1969, 36). Po raziskavah Moecka (1969, 53) so
prstne luknje lahko okrogle, izdolbljene navpicno v steni
piscali (take 5o najpogostejse). okrogle z ostrganino,
(take so predvsem arheolodke najdbe i1z paleolitika,
neolitika in starega Rima), nadalje okrogle in posevno
vdolbljene v steno piséali (najpogostejse v Evropi in
Aziji), ovalne in celo oglate (predvsem v Juzni Ameriki,
v Oceaniji in v Sredozemlju). Tudi ni nujno, da bi mo-
rale razdalje med luknjami ustrezati razmikom prstoy
na roki. Se zlasti, ¢¢ ima piséal le dve prebiralki, saj bi
piskavec lahko prijel vsako luknjo z enim prstom obeh
rok.

Ustnik (fabiun) ali ustni¢éna luknja oz, odprtina
mora biti ustrezno obdelana. Rob ustnika mora biti
dovolj oster, da je mogoce s pihanjem nanj ustvariti
rezilni ton. Ustnik podolznih pisc¢ali mora imeti gladek
izrez ali oster (odrezan) rezilni rob cevi. Tako ravno
odrezane kosti, kjer je morda S¢ mogoce razpoznati
morcbitne ustniéne zareze oziroma izreze ovalnih oblik,
lahko vidimo tudi na paleolitskih piscalih i1z votlih
labodjih kosti iz aurignacienskih in gravettienskih plasti
najdis¢a Isturitz v francoskih Pirenejih. Zal so wdi 7¢
poskodovane in zalomljene. Zareze inizrezi bi utegnili
biti prvotno ustniéni nastavki pis¢ali. Ce bi slednje
drzalo, bi isturiske piscali lahko uvrstili med podolzne
piicali z ustniénimi izrezi (Buisson 1990, 424, s1. 2; 425,
sl. 3: 4,6-8;426,s51.4:1,2,6,8;,427,sl. 5: 1, 2),
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SLO14.7: KoSéene piséali 1z Zenskega groba (9. stoletje, 54
min, Stavanger Muscum, Stavanger), Risba: Dragica Knific
Lunder.
Fig. I4.7: Bone pipes from a woman's grave (9th century, 54
mm, Stavanger Museum, Stavanger). Drawing: Dragica Knific
Lunder.
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the sound. We know that the strongest characteristic of
ritualistic music is the constant repetition and rhythmic
playing of a given frequency. A group of several musi-
cians together create a greater range of different sound
frequencies. What is important is an extensive variety
of sound. The search for different pitches in Palacolithic
pipes may therefore prove a futile task.

The existence of a hole in the bone may itself be
misleading: it may have been made merely to hang the
bone (which itself may merely have been a ritual ob-
Jeet) around the neck. Among the pipes from Oceania
we find that the holes made for hanging an object are
always smaller than fingerholes and located either out-
side the line of the fingerholes or on both sides of the
mouthpicce of the (straight) pipe.

In the mouthpiece hole, the edge of the slit must
always be sharp, but this kind of finish is optional for
the fingerholes. The shape of the fingerholes may even
be irregular (Meyer 1969, p. 36). According to research
conducted by H. Mocck (1969, p. 53). fingerholes may
be round and are, in most cases, hollowed out vertically
through the wall of the pipe, they may be round and
scraped into the pipe (such examples abound among
archeological finds from the Palacolithic, Neolithic and
ancient Roman Period); or, they may be round and hol-
lowed into the side of the pipe at an angle (such exam-
ples are common in Europe and Asia); or they may be
oval or even angular as is commonly found in instru-
ment types from South America, Oceania and the Medi-
terrancan. The distance between holes does not neces-
sarily correlate to the distance between the fingers of
one hand. This is particularly the case in pipes where
we find only two fingerholes which can be closed only
with a finger of ¢ither hand.

The mouthpicee (fabitin), mouth-hole or mouth
opening must be of a suitable shape. The edge of the
mouthpicee must be sufficiently sharp to produce a
sharp-edge tone when blown, The mouthpiece of straight
pipes must have either a smooth slit or sharp (cut-ofh)
edge. We can recognise these kind of bones with straight,
cut-off edges, bearing evidence of what may have been
a mouthpiece notch or oval slit, among the palacolithic
pipes made from hollow swan bones which were dis-
covered in the Aurignacian and Gravettian layers at
Isturitz in the French Pyrences. Unfortunately, all these
examples are damaged or broken. Nevertheless, such
notches and slits may have originally functioned as the
mouthpicees of pipes. It this is true, the Isturitz pipes
can be classified as straight pipes with mouthpiece slits
(Buisson 1990, p. 424, fig. 2; p. 425, fig. 3: 4, 6 - &, p.
420, hig. 4: 1, 2, 6, 8; p. 427, fig. 5: 1, 2). Similar slits
can also be found in pipes from the Aurignacian layerat
Geissenkliosterle (Hahn & Miinzel 1995, p. 9, fig. 4).
The oval slits themselves often appear to be merely half=
holes and are mostly defined as such by archacologists.

The mouthpiece may be located on the same side
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Podobne izrevze lahko opazimo tudi pri piséalih iz
aurignacienske plasti najdiséa Geissenklasterle (Hahn
in Miinzel 1995, 9, s1. 4). Pogosto so videti ovalni izrezi
tudi bolj kot poloviéne luknje in jih arheolog tako tud
oznacujejo,

Ustnik se lahko nahaja na ist strani kot luknje
prebiralke, kar je pri danainjih piscalih sicer obiéajno
ali pa tudi ne. Tako Moeck kot tudi Sachs (Moeck 1969,
46, navedbe po C. Sachsu) menita, da ustnika okroglih
oblik zagotovo ne najdemo na piséalih iz kosti, ker je
tehnika igre nanj prezahtevna,

Piscali (tudi koséene) imajo tore) lahko luknje
(najpogosteje od 1 do 6, v paleohtiku od 1 do 5), so brez
njih ali imajo eno samo. Moeck (1969, sl. 49) meni. da
so piscali 2 luknjami prav tako med najstarejsimi glashili.
Sem lahko uvrstimo tudi aunignacienske in gravettienske
piséali. Vendar se zastavlja novo vprasanje: ali gre za
tip glasbil, iz katerih se izvablja harmonska tonska vrsta
s tehniko prepthavanja, glasbila pa imenujemo
naravnotonske piscali (in favte)."” imajo le nekaj prstnih
lukenj ali nobene ali pa gre za piséali, ki jim pravimo
osnovnotonske piscali'™ in zvenijo v osnovnih tonih
dolzine cevi in v dolzinah cevi do prebiralk, ki pa se
lahko oglasajo tudi v oktavni prestavitvi, Oba tipa se
razlikujeta tudi po Stevilu in legi lukenj prebiralk in
palénih lukenj. Moeck (1969, 69 s) je preprican, da je v
Evropi zagotovo ze od kamene dobe poznan starejsi tip,
to je osnovnotonska piséal, pri kateri luknje prebiralke
leze visoko" v cevi™ Tipa naravne tonske piscali iz kost
skoraj ni najti. Paleolitske in neolitske piscali imajo
najved pet lukenj, kar pa tudi pomeni, da omogocajo Z¢
Siroke moZznosti zvenskega izrazanja.

Vmesni tip med naravnotonskimi in osnovno-
tonskimi piscalmi tvorijo piscali # ve¢ luknjami ali eno
samo luknjo na sredini cevi.”! Koscéene piséali z luknjo
na sredi kosti so v paleolitiku pogoste. Piscali z mozno
luknjo na sredini kazejo fragmenti koscenih glashil iz
najdisca Isturitz (Buisson 1990, 51, 3: 3,4, 8:s51.4: 2in
9), morda pa tudi npr. fragment iz Mokriske jame (M.
Brodar 1985, 1. 5: 8). Piscali 2 luknjo na sredini so lahko
odprie enostransko ali obojestransko.

Poschen up glashil so pis¢ali s paléno luknjo,
navadno na zadnji strani. Med nagstarejsimi piscalimi s
paléno luknjo naj bi bila po Moeckovem mnenju piscal
12 votle pti¢je kost i1z naydiscéa Isturitz.”

" Nemsko Die Obertonflone.

" Nemsko Die Grundionfliote.

" Vigje in nizje lezece luknje opredeljujemo glede na zgornji
in spodnji konee piséali. Zgornji konec je pri glavi glasbila,
to je tam, kjer je ustniéna odprtina,

“ Tip naravne tonske vrste naj b bil milagsi in naj bi imel nizje
lezede prebiralke, ohranil pa se je v Hudskem izrodilu do
danes, celo v prazgodovinskih razli¢icah pa v Skandinaviji.

' Danes so najbolj priljubljene med ljudskimi glasbili vzhodne
Evrope, Balkana in Azije.
! Morda je avtor imel v mislih pisal, ki jo objavlja Dominique

as fingerholes, which is also a common characteristic of
present-day pipes, but this is not always so. Both H.
Moeck and C. Sachs (Moeck 1969, p. 46, quoting Sachs)
maintain that the rounded mouthpiece cannot be found
on bone pipes, because the technique of playing that it
demands is oo demanding.

Pipes (including those made of bone) may there-
fore be divided into those with holes (generally between
one and six, whereas the Palacolithic pipe has between
one and five), and those without holes or with only a
single hole. H. Moeck (1969, Fig. 49) holds that pipes
with holes rank among the carliest musical instruments,
and he includes the Aurignacian and Gravettian pipes.
But here another question arises: were these mstruments
with few or no fingerholes, on which harmonics could
be produced by overblowing, instruments which could
therefore be classified as natural-tone pipes and flutes;"”
or were they pipes whose fingerholes were used to pro-
duce different octaves, which is to say groundtone
pipes,' that produced a groundtone respective to the
length of the duet? These two types differ according to
the number and position of the hingerholes and
thumbholes. H. Moeck {1969, pp. 69 s) is convinced
that the early type of groundtone pipe with fingerholes
placed high ™ in the duct has certainly been known to
Luropean man since the Stone Age.”™ Practically no bone
pipes of the natural-tone type are known. Palacolithic
and Neolithic pipes themselves have five holes at most,
which means that they offer a relatively wide range of
possibilities for musical expression.

An intermediate type between natural-tone and
groundtone pipes are those with either several holes or
only a single hole in the middle of the duct.”! Itis com-
mon to find one hole midway down the bone among
Palaeolithic bone pipes. Pipes with what appears to be a
central hole can be found among the fragments of bone
instruments discovered in Isturitz (Buisson 1990, fig. 3:
3.4, 8: fig. 4: 2 and 9), and it may be the same kind of
central hole that we find in the fragment discovered in
Mokriska jama (M. Brodar 1985, Table 5: 8), Such pipes,
with a single midway perforation, have two options for
playing, as both open and stopped pipes.

Pipes with a thumbhole, which 1s usually located
behind, belong to a special type. According to Moeck, a
pipe made from a hollow bird bone which was discov-

7 Dig Obertonfldre.

' Die Grundtonflite.

" High and low holes are defined according to the upper and
lower end of the pipe. The upper end is that of the head of
an instrument, which is to say where the mouthpiece, or
mouth hole, is located,

* The natural-tone type is supposed 1o be ol a later date and
has low fingerholes. It survives in folk heritage. while its
prehistoric antecedents are still in use in Scandinavia.

' Today, these kind of folk instruments are most popular in
Lastern Europe, the Balkans and Asia.
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Piséali se razlikujejo tudi po legi pal¢ne luknje.
Lahko so visoko, srednje ali nizko le#ece. Piscali iz
Isturitza je Mocck prisodil visoko stojeco palino
luknjo.”" Moeck (1969, 70) nas spomni na francoski
flageolet 7 dvema palénima luknjama (tipa osnovno-
tonske pis¢ali), katerega predhodnike vidijo muzikologi
v srednjeveskih koséenih flavtah, ki zagotovo kot
¢lovekova domislica izhajajo iz staroveskih in
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SI14.9: Kodcene piscali s palénimi luknjami iz ovéjih in kozjib
kosti (okoli 1300, Trimso Museum, Tromso). Risba: Dragica
Kmfic Lunder.

Fig. 14.9: Bone pipes with thumbholes, made of sheep and
goat bones (around 1300, Tromso Museum, Trimso). Drawing:
Dragica Knific Lunder.

Buisson (1990, 427, sl. 5)

' Visokostojeda paléna luknja je v ljudski in umetni
instrumentalni praksi danes najpogostejsa, dve paléni luknji
- za oba palca - pozna le evropska glasbena praksa. Primer
koitene piscali iz bronaste dobe (Corcelettes-Grandson, ki
jo hrani Historischen Museum v Bernu) ima nizko lezeco
paléno luknjo, znamenita koiCena piscal iz Wartburga iz
12 stoletja pa npr. srednjelezeco luknjo.
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8L 14.8: Miséali iz goveje kosti (257 mm) iz Hollingdala, iz
oveéje ali kozje (152 mm) in zajéje kosti (129 mm) 2 visoko-
lezeco paléno luknjo (Norsk Folkemuseum, Oslo). Risba:
Diragica Knific Lunder.

Fig. 14.8: Pipes made of cattle bone (257 mm) from
Hollingdale, of sheep or goat bone (152 mim) and rabbit bone
(129 mm) with a high thumbhole (Norsk Folkemuseum, Oslo).
Drawing: Dragica Knific Lunder.

cred at Isturitz could possibly be one of the earliest pipes
to have a thumbhole

Pipes also differ according to the position of the
thumbhole, which may be high, midway or low. H.
Moeck supposes the Isturitz pipe to be an example of a
pipe with a high thumbhole.” H. Mocck (1969, p. 70)
draws our attention to the French flageoler, a small
groundtone pipe with two thumbholes, the predecessor
of which is, according to prevalent musicological opin-
ion, the medieval bone flute, which, as a human inven-
tion undoubtedly originates among ancient and prehis-
toric instruments and whose relatives can be traced
among contemporary folk instruments. In the Middle
Ages, the flageolet was also called the perit tibies, as it
was originally made from animal tibia, the shinbone, or
from the bones of birds.” It is also of some interest to
note as well that W. Meyer (1969, p. 34) observes among

2 The author may have meant the pipe made public by D.
Buisson (1990, p, 427, fig. 5).

“ The high thumbhole is today the most common in folk and
artistic musical practice, while to have two thumbholes for
both thumbs is known only in European musical practice.
The example from the Bronze Age (Corceleties-Grandson,
kept in Historisches Museum of Bern) has a low thumbhole,
while the well-known 12th century bone pipe of Wartburg
has a middle thumbhole.

In 19th century, they were modernised with keys and the
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prazgodovinskih glasbil in jim 3¢ danes lahko najdemo
vzporednice v ljudskem glasbenem indtrumentariju.
Flageolets so imenovali v srednjem veku wdi  petit
tibies, ker so bili sprva izdelani iz Zivaskih tibij, to je
golenic, ali ptigjih kosti.™ Zanimiv je tudi Meyerjev
podatek (Mayer 1969, 34), da so v Svici izdelovali
koscene piscali tudi le iz koSéenih diafiz. Epifize so
izdelovalei odstranili. Je podobno napravil tudi fosilni
clovek in vseh epifiz z okolisko kostno sredico le niso
odgriznile zven?

Tudi Moeck (1969, 42 5) meni, da pis¢alne tipe
iz starejSih kultur najdemo v ljudskem izro€ilu v povsem
zgodovinskih in prazgodovinskih (izvirmih?) oblikah (/.
(4.7 in 14.11), pa tudi v razlicicah s kasnejdimi
oblikovnimi spremembami in uvedbami.

Najdbe iz paleolitika so potrdile izdelavo glasbil
tako 1z medvedjih stegnenic (femurjev), golenie (tibij)
in votlih pti¢jih kosti (orla, laboda). Glasbila grike
antike, rimskega cesarstva in srednjeveske najdbe vse
tja do pricevanj ljudskega izrocila zadnjih stoletij
potrjujejo obstoj piséali iz celib golenic al diafiz dolgih
cevastih kosti raznih vrst sesalcev, vkljuéno ¢loveka in
pticev (si. 4.4 - 14.6; 14.51n 14.9).

Piscali oziroma njihovi odlomki iz paleolitskega
najdisca Geissenkldsterle v Nemdéiji (Hahn in Miinzel
1995) bi po mojem mnenju lahko pripadali em sami
piscali z ravno odrezanima koncema in morda trikotnim
ustni¢nim izrezom, zareze na njej pa bi lahko sluzile za
drgnjenje ali strganje po (enoroém?) piscali in torej za
doseganje dodatnih zvocnih efektov, kar sta omenila
(oziroma citirala) tudi oba avtorja clanka. Piscal
ustniénim izrezom bi utegnila biti tudi cevasta kost z
luknjo iz paleolitskega najdisca Goyet v Belgiji, piséali
s palénimn luknjami pa morda primerki 1z paleolitskih
najdis¢ Pas de Miroir v Franciji in Pekiarne na
Moravskem (glej Turk in Kavur, ta zbormik, sl 12.1:
1.

14.3. REKONSTRUKCIA DOMNEVNIH
PISCALI 1Z MEDVEDJIH CELJUSTNIC 1Z
PotoCKE ZUALKE IN MOKRISKE
JAME

Med svojevrsine oblikovne izjeme sodijo
domnevne paleolitske piscali iz mandibul jamskih
medvedov iz Potocke zijalke ter Mokriske jame (S.
Brodar in M. Brodar 1983; M. Brodar 1956). Pidéali iz
spodnjih Celjustnic jamskega medveda so slovenska
posebnost in so naravno glasbilo! Mandibularni kanal
je naravna cev zvodila, foramen mandibulae (Ecljust-

W19, stoletju jith modermizirajo « luknjicnimi pokloper in
Bihmovo mehaniko. V francoskih orkestrih sluzijo do prve
polovice 20. stoletja.

the examples of prehistoric instruments from Switzer-
land, there exist pipes made from only the diaphysis of
the bone, and that the epiphysis had been completely
removed. Is this a fair explanation of the mystery of the
missing epiphyses and spongiose in prehistoric instru-
ments: they were not chewed off by animals as has been
supposed. but deliberately removed by the instrument
makers?

H. Moeck (1969, pp. 42 on) agrees that types of
pipe from ancient cultures can still be found among tra-
ditional folk instruments in their historic, or even pre-
historic form - possibly the original form? - or where
they have been modified to assimilate later alterations
of design and other innovations (Figs. /4.7 and 14.11).

Palaeolithic finds have confirmed that instru-
ments were produced from the thighbone or femur of
the bear, also from the shinbone or tibia and from the
hollow bones of birds, generally the eagle or the swan.
Similarly, we find pipes from ancient Greece, the Ro-
man Empire, the Middle Ages and the folk traditions of
recent centuries that are also made from whole shin-
bones or from the diaphysis of limb bones of various
mammals including man. and birds. (Figs. /4.4, - 14.6;
{48 and 14.9)

The pipes and the fragments of pipes from the
palaeolithic site of Geissenkldsterle in Germany (Hahn
& Miinzel 1995) could, in my opinion, belong 1o a sin-
gle kind of pipe with cut-off ends and possibly a trian-
gular mouth-slit, and the marked incisions along the duct
(of a one-hand pipe?) may have been made to be rubbed
or scraped in order to produce additional sound effects,
which is also mentioned (or quoted) by the authors of
the article. A limb bone with a hole from the Palacolithic
site of Goyet in Belgium could also belong to this same
type of pipe with mouthpicce. Finds from the Palacolithic
sites of Pas du Miroir in France and Pekdrna in Moravia
are possibly pipes with thumbholes (cf. Turk & Kavur,
in this volume, Fig, 12.1: 10).

14.3. THE RECONSTRUCTION OF SUPPOSED
PIPES MADE FROM BEAR MANDIBLES,
AS FOUND IN POTOCKA ZIJALKA AND
MOKRISKA JAMA

The finds that appear to be Palaeolithic pipes
made from the mandible of the cave bear, such as were
discovered in Potocka zijalka and Mokrika jama, are
special exceptions in terms of the shape itself (S. Brodar
& M. Brodar 1983; M. Brodar 1985). Pipes made from
cave bear mandibules are a Slovene peculiarity and are
natural musical instruments. The mandibular canal forms
the natural duct of the instrument, while the foramen

Bochm system. They were still used in French orchestras
until the first half of 20th century.
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nicna odprtina) je naravni ustnik (ustnicni izrez) 2 ostro
zglajenima robovoma v obliki érke V. Vsaka mandibula,
ki ima odbit rogelj, kar omogoéa pihaleu dostop do
celjustnicne odprtine in pihanje v kanal, je Ze lahko
glasbilo - nekakSna podolZzna piséal, ki zazveni v dveh
tonih, saj ima kost tudi naravno nizkolezeCo paléno
luknjo, ta je bradno odprtino (foramen mentale) ovalne
oblike v kostni kompakti pod medzobno vrzeljo (di-
astema) med kaninom in premolarjem (s, 4. /0). Vsaka
nadaljnja luknja poveca zvoéne moznosti Se za dva tona.
Nekaj centimetrov dalj$a rekonstrukeija domnevne
pidcali iz PotoCke zijalke (desna Celjusinica s tremi
umetnimi luknjami)™ je izredno lepo in jasno zazvenela
v sedmih razli¢nih tonskih visinah. V nadi notaciji bi jih
zapisali: g', ¢, cis’, d°, dis®, g°. Dva prijema sta enako
zazvenela. Ceprav je videti, da je bil rogelj lahko
nedavno odlomljen, priblizno -centimeterski podaljick
v smeri rogla 3¢ ne vpliva na oblikovne znacilnosti
glashila. Tovrsten tip lahko potrjujejo tudi stevilni drugi
fosilni primerki z odlomljenim ali odbitim rogljem iz
nasih visokogorskih paleohtskih lovskih postag.

Ce 1ma éeljustnica rogelj, se kost lahko oglasi
kot trobilo v naravni tonski vrsti delnih tonov (do Stirih
alikvotov) - luknje v steni kanala teda) ne vplivajo na
zven. Tovrstnih primerkov je veliko. Zastavlja se
vprasanje, ali in kdaj je ¢lovek pricel uporabljati
mandibule jamskega medveda kot zvocila ah glasbila
naravaih zvoénih moznosti. Je slucajno odkrito (ob
srkanju kostnega mozga?) postalo zavestno odkrivano,
izdelano in rabljeno? Je glashila te vrste odkril ze
neandertalski predmik? V primeru glasbil 12 ¢eljustnic
Jjamskega medveda z luknjami imamo opraviti #
izjemnimi najdbami v evropskem in svetovnem merilu,
saj podobnih pis¢ali niso nali nikjer drugje na svetu
(tri izjeme le na Hrvaskem) (Malez 1958 - 1959),- gre
pa tudi za svojstven tip glasbil.

* W letih od 1984 - 1996 sva s soprogom, strojnim inZenirjem
in Havtistom ter prav tako praktiénim poznavalcem ljudskih
glasbil Matijo Terlepom zvoéno preizkusila Stevilne fosilne
kosti z luknjami, ki jih hrani InStitut za arheologijo ZRC
SAZU. Oglasile so se tudi kosti, ¢eljustnice in fragmenti
predvsem iz Moknidke jame in Potocke zijalke (glej razpravo
v Emologu LVIG).

Nekateri arheologi so domnevnim pigéalim iz mandibul
Jamskega medveda oporekali, ¢ed da gre za patolodko nasiale
luknje (npr. Hahn in - Miinzel 1995; Seewald 1935;
Horusitzky 1955 Moeck 1969) in ko mandibule »
luknjami kot dvomljive pid¢ali citirajo tudi enciklopedije.
Dvom je tudi razumljiv, saj do danes ni bilo opravijenih
nobenih obseznejiih praktiénih preizkusov 2 objavami
rezultatov.

.
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mandibulae (the opening that leads 1o the manibular
canal) is a natural mouthpicce, or mouthpicce slit, with
sharp V-shaped edges. Any mandible with a broken ra-
mus, which gives the musician access to the aperture in
the jaw and thus allows him to blow directly into the
mandibular canal, can be used as a musical insirument
of the (straight) pipe type. Il can be made to sound m
two tones, because the bone also has a naturally low
thumbhale, in the shape of the (multiple) chin orifice,
or foramen mentale, which is oval in outline and lo-
cated in the bone mass under the gap (or diastemay), be-
tween the canine and premolar tooth (Fig. I4.10). Any
other hole increases the sound capacity by two lones. A
reconstruction of the supposed pipe from Potocka
zijalka, a right mandible with three arteficial holes,”
was only a few centimetres longer than the original and
gave a beautiful and clear sound in seven differemt
pitches, namely, in modern notation: g', ¢*, ais, &%, dis?
and g”. (Two different finger positions yielded the same
note). Although, on the original, the ramus appears to
have been broken off recently, the approximately one
centimetre long elongation that its presence would im-
ply does not change the characteristics of the instru-
ment’s form. The existence of this type 1s confirmed by
numerous other fossil examples with a tractured or bro-
ken-oftf ramus that have been discovered in Slovene
Palacohthic highland hunting stations.

If the mandible includes the ramus, it produces
sound like a brass instrument to play a natural scale up
four harmonie tones, and, in the case of this instrument,
the holes in the wall of the canal do not change the sound.
There is a great number of such, finds and so the ques-
tion arises as to precisely when if at all man began to
use the bear mandible as a musical instrument to make
natural sounds. Did what might have been accidentally
discovered perhaps as the marrow was sucked out, be-
come something to be explored, crafied and used delib-
erately? Or was it a discovery that had been made al-
ready by our Neanderthal ancestors? These cave bear
mandible musical instruments with holes are exeeptional,
as no similar find has been discovered, with the excep-
tion of three examples from Croatia (Malez 1958 -
1959}, either in Europe or anywhere else in the world,
and as such they represent a special type of musical in-
strument.

" From 1984 1o 1996, my hushand, Matija Terlep, a mecham-
cal engineer, NMautist and also a connoisseur of folk nstru-
ments, and | sound tested numerous perforated fossil bones
keptat the Institute of Archeology at the Scientific Research
Centre of the Slovene Academy of Sciences and Arts. The
bones, mandibles and fragments which produced sounds had
mostly been discovered in Moknska jama and Potoéka
etjalka (el” article m Emolog LVIVG),

Some archeologists have denied that cave bear mandibles
could be pipes, arguing that the holes had been patholog-
cally created (i, e. Hahn & Miinzel 1995; Seewald 1935;
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14.4. REKONSTRUKCLIA DX IMNEVNE
PISCALI 1Z Diviin BaB 1?7

Domnevna pidcal iz Divjih bab [ oblikovno ni
izjemna (glej Véries 1955; Turk in Kavur v tem
zborniku). Je precej podobna koscenim piscalkam, celim
in fragmentiranim, kakrSne najdemo v razli¢nih obdobjih
od paleolitika dalje in na razliénih koncih sveta. lzjeda
na posteriormnem distalnem koncu kosti bi utegmila biti
tudi le polkroZni izrez za ustniéni nastavek podolZzne
piscali. Ceprav ima nepravilne oblike, lahko odli¢no
sluzi kot ustnik podolzne piscali, saj je njen rob dovolj
oster in omogoc¢a nastanck rezilnega tona. Na enem
mestu je rob celo pofevno oblikovan, kar je ustniénemu
nastavku celo v prid. Mozno je piskati na zunanji in
notranji rob cevi. V primeru podolZzne pis¢ali mora biti
glasbilo seveda v predelu epifiz precno odrezano in
sredica odstranjena. V tem primeru bi kost imela na
posteriorni strani dve luknji, v skrajnem primeru tri, ée
Je poloviéna proksimalna luknja na 1sti stram nastala 12
cele luknje zaradi kasnejsega preloma v njenem predelu
(sl14.12).

Ce je imela prvotna koddena piséal ohranjeno
spongiozo v predelu ene epifize, bi domnevno glasbilo
lahko bilo tipa danasnje enostransko krite piséali, lahko
z rezo v spongiozi (nosu piscali). Horusitzky (1955) in
Meylan (1975) pristevata piscali paleolitskih loveev med
pihala tovrstnega tipa. Ce pa je imela ohranjeno
spongiozo v predelu obeh epifiz, bi bila lahko tpa
skodelaste pis¢ali # dvema prebiralkama ali le eno samo
in eno ustniéno odprtino (na sl. /4.2 luknja 1 ali 3), ¢e
upostevamo le ohranjeni luknji. Lahko bi bila tudi tipa
preéne flavie z usinicno odprtino (luknja 1) i dvema
prebiralkama oziroma eno prebiralko, ¢e poloviéno
ohranjene luknje ne upostevamo. Skromni ostanki
spongioze na obeh koneeh nade pidcali iz Divjih bab |
lahko govorijo tovrstni piscali v prid, vendar se epifizna
konca nista ohranila.

Ce globok prelom na anteriornem distalnem delu
diafize. ki se konéa pod distalno luknjo na nasprotn
strani, razumemo kot prelom do prvotne luknje na zadnji
strani piscali, ki v tem primeru ne bi bila povsem okrogle
oblike, bi pis¢al iz Divjih bab 1 utegnila biti pidcal #
visokolezedo paléno luknjo podolznega ali precnega tipa.

Kost ima trdno steno, USIrezno menzuro sicer x-
oblike, spongioza je ofidéena, Ostanki kostne sredice
so le na obeh stranch diafize, kar lahko govori v prid
prvotno zaprti piscali tipa Zvizgavk z eno do dvema
prebiralkama in eno ustniéno luknjo. V predelu epifiz
zapria cev se seveda oglasa v drugacnih frekvencah kot
odprta. Vsako podaljSevanje menzure zniza ton piscali.

Ceprav luknje niso povsem okroglih oblik, so
lahko uporabne kot prebiralke ali ustniéne odprtine.
Domnevno glasbilo bi lahko uvestili tudi med podolzne

' Za podrobnosti glej Turk in dr. 1995b in v tem zborniku.

14.4. THE RECONSTRUCTION OF THE .
SUPPOSED PIPE FROM DivIE BABE 1?7

The supposed pipe that was discovered in Divje
babe 1 is not exceptional in its form and greatly resem-
bles bone pipes, whether whole or in fragments, that
date from different periods from the Palacolithic Age
onwards, and that originate from various parts of the
world. The notch on the posterior distal end of the bone
may be taken to be the semicircular indentation charac-
teristic of the mouthpiece of a straight pipe, Despite its
irregular shape, it would make a highly appropriate
mouthpiece to a straight pipe because its edge is sharp
enough to produce a sharp-edge tone. In one place the
cdge even slants, which would only serve to make its
use as an embouchure even easier. Both the external and
the inner edge of the duct can be used to produce sound.
FFor straight pipes, section of the epiphysis must be cut-
oft and the spongiose removed, Therefore, this particu-
lar bone would appear to have two or three holes at the
most on the posterior side if the half hole located proxi-
mally on the same side was originally part of an entire
hole that was damaged at a later date (Fig, 14.12).

If, in the original, the spongiose in the section of
one epiphysis was retained, this particular instrument
may have belonged to same type as the contemporary
one-end stopped pipe, possibly with a slit in the
spongiose (the plug of the pipe). Z. Horusitzky (1955)
and Meylan (1975) place the pipes of Palacolithic hunt-
ers among wind instruments of precisely this type. But,
when we consider the extant holes themselves, if the
spongiose was relained in both epiphyses, 1t may rather
have belonged to the family of vessel pipes with either
one or two fingerholes and a single hole for a mouth-
piece (in the Fig. [4.12, cither hole | or 3). If we ignore
the preserved halthole, the instrument may belong rather
to the group of transverse flutes with a single mouth-
picce hole (in this case hole 1), and with just one or two
fingerholes. While sparse remains of the spongiose on
cither end of the pipe from Divje babe | may point to
the latter, the epiphyses themselves have not been pre-
served.

There 1s a deep fracture at the anterior distal end
of the diaphysis that runs to a position just under the
distal hole on the opposite side. If we consider it to be a
fissure that lead to the onginal hole on the back of the
pipe, a hole that in this case 1s not completely round,
then we can place the pipe from Divje babe | among
pipes of the straight or transverse type, with a high
thumbhole.

Horusitzky 1955; Mocck 1969) and encyclopedias conse-
quently describe mandibles as doubtful pipes. These doubts
are understandable in that so far, no exhaustive results from
practical tests have been made public.

" For a more detailed account: cf. Turk er al. 1995b and espe-
cially in this volume.
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SLF410: Replika desne spodnje Celjustnice jamskega medveda
2 odbitim roglijem (ramus mandibulae) 12 Potocke zijalke
{aurignacien), s tremi luknjami v sieni nad mandibularnim
kanalom na notranji (lingvalni) strani, z naravnim ustniénim
izrezom Celjusiniéne odpriine (foramnom mandibulae) in
niravno paléno luknjo, to je bradno odpriino (foramen menta-
le), se je oglasila kot podolzna piscal v sedmih razlicnih tonskih
vidginah (dva prijema enako zazvenita). Risba: Dragica Knific
Lunder.

Fig. 14, 10: Rephica of the right mandible of a cave bear with a
broken ramus (ramus mandibulae) from Potocka zijalka
(Aungnacian), with three holes in the wall above the mandi-
bular canal on the inner (lingual) side, with a natural notch at
the orifice of the mandible (foramen mandibulae) and a natral
thumbhole on the chin onifice ( foramen mentale), which sounds
in seven different pitches (two positions produce the same
sound) as if'in a straight pipe. Drawing: Dragica Knific Lunder.

The wall of the bone itself is solid, the x-shape
of the marrow cavity is appropriate in mensure and the
spongiose has been cleared away. Traces of remaining
spongiose can be found only at either end of the diaphy-
sis, which seems to imply that this was originally a
stopped pipe of the whistle type with one or two
fingerholes and a single mouthpiece. A bone instrument
whose duct has been stopped in the section of the epi-
physis creates sounds of different frequencies to an open
one. Any clongation of the internal cavity would lower
the tone produced by the pipe.

Although the holes are not completely round,
they can be used both as fingerholes and mouth holes. It
is possible to classify the supposed instrument as a
straight or transverse pipe with either two or three
fingerholes and a single thumbhole. But the distance
between the proximal second and possible third hole
seems Lo be too short to allow for the creation of a new
pitch and so appears to be of no real significance, It is
more probable that the original pipe was equipped only
with two holes on the postenor side, while the third and
merely postulated hole may be accidental and therefore
of no relevance to the way the pipe itself functioned.

It is anly possible to overblow the instrument
given a few of the many combinations of finger posi-
tions, and in the case of the replica 1t was only possible
with a single finger position. The positioning of the holes
themselves appears to be symmetrical - it may even have
been intended to be this way. C. Sachs and H. Mocck
both state that bone pipes mostly belong to the type of

SE 1401 Pregledmca (Moeck 1969). Risba: Dragica Knific Lunder.
Fig. 14.11: Table of bone pipes (Moeck 1969). Drawmg: Dragica Knific Lunder.

I, Kosene avizgavke iz prstnega clenka severnega jelena (2,8 cm; avtor

mi navedel kmajevne in Gasovne opredelitve).

Enotonska kofGena piséal iz Ineighofig (5 cm).

Koséena piscal 2 Olmiitza (2. stoletje pred nagim Stetjem, 12 cm).

Fragment koddene pistali iz Isturitza (po Seewaldu, aungnacien, 11

cmy),

5. Fragment kofCene pistali iz najdista Weser pn Bremnu (po Scewaldu,
neolitik, Y cm).

. Del kostene pistali iz Modene (bronasta doba),

7. Naobeh straneh zapiia kosena pisdal 2 dvema prebimlkama, Poign
se poloZi prst ¢ez usiniéno rezo, da se ustvan razcep zraka (po
Seewaldu, Estonija).

K. Koséena pistal iz AdelsiBirka na Svedskem iz vikinskih Gasov (Hist.
Muscum Stockholm, 144 cm).

9, Kostena piscal iz Nienburga/Weser (po Seewaldu, neolitik, 13,2 em)

10, KoSéena piscal iz Kolmarga iz Svedske (srednji vek, Nordiska Muscet,
Stockholm).

1. Podolimi piscali 1z Katalonije iz lesa (14 cam in 18 cm),

12, Kodtena pistal iz Holandije (500 - 800 nasega Stetja, Friesch Museum,
Lecuwarden).

13. !’ip:umk:pitollﬁ cm).

14, Klunasta flavia,

15, Kodtena pisdal iz najdiséa Corcelettes -Grindson 7 nizko lededo palino
luknjo (bronasta doba, Histonsches Museum, Bem),

16, Dwve nimeski kodlem piséali (Zentralmuseum Maine),

17. Pastirska koiCena pidcal iz 19 stoleyja (Musée d'Ethnologie de la
ville de Geneve).

el b
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I. Bone pipes from the phalanges of a reindeer (2.8 ¢m; the
provenance and time are not given by the author).
2. Single-tone bone pipe from Inzighofen (5 em).
3. Bone pipe from Olmutz (2nd century B.C., 12 cm).
4, Fragment of a bone pipe from Isturitz (Aungnacian, 11 em).
5. Fragment of a bone pipe from the archeological site of Weser
near Bremen (Neolithic, 9 cm).
6. Part ol a bone pipe from Modena (Bronze Age).
7. Bone pipe stopped on both sides, with two fingerholes. While
playing, a linger is placed on the mouthpiece notch in order to
sphit the air {Estonia).
8. Bone pipe from Adelsi/Birka in Sweden, dating from the Viking
period (Hist, Museum Stockholm, 14.4 ¢m).
9. Bone pipe from Nienburg/Weser (Neolithic, 13.2 em).
10, Bone pipe from Kolmar in Sweden (Middle Ages. Nordiska
Museet, Stockholm).

1. Wertical pipes from Catalonia, wood (14 cm and 18 em).

2. Bone pipe from Holland (500 - 600 A.D., Friesch Muscum,
Lecuwarden),

13, Spanish pito (28 cm).

14, Recorder (beaked fute, duct Nute),

15. Bone pipe from the archeological site of Corcelettes-Grandson,
with & low thumbhole (Bronze Age, Historisches Museum,
Bemn).

16, Two Roman bone pipes (Zentralmuseum Mainz),

17. Shepherd's bone pipe from the 19th century (Musée d'Ethno-
logie de la ville de Gendve),



A TYPOLOGY OF BONE WHISTLES, PIPES AND FLUTES AND PRESUMED PALAEOLITHIC WIND INSTRUMENTS IN SLOVENIA

(o)

: -
e o
iw] I AP
| |
| |
o . |
| 5 o |
ol - lefl 8 |
| o 3 | ﬂl
(5] o o |:
o )
) i o L
= L = ~
11 12 13 14

© 5
o
o w
J L
6 7 8 9 10
“Rety
P7 G
& g_'
© Py | :
o . it
: ol = :
o o o \’ Y
P| ll :
J Zt__t L’L\, fl_,f\_j { i 0
15 16 16 17

:

S0 Fig 14001

ali preéne enorocne piscali z dvema do tremi prebi-
ralkami in eno paléno luknjo. Zdi pa se, da je razdalja
med proksimalno 2. in morebitno 3. luknjo premajhna
in ne omogoda nastanka nove tonske visine, zato nima
pravega pomena za domnevno piscéal. Morda je
verjeineje, da je bila prvotna piscal opremljena le z
dvema luknjama na posteriorni strani, tretja, le nakazana
luknja na isti strani, pa je nastala nakljuéno in nima zveze
s funkeijo piscali.

Tehnika prepihavanja je tu mogoca le pri redkih
prijemih (na repliki le v enem). Zdi se, da sicer luknje
kazejo na neko simetriéno (namensko?) postavitev,
Lahko bi tudi pritrdili Sachsu in Moecku, da sodijo
piscali iz kosti predvsem v osnovnotonski tip pihal. Ce
je imela piscéal prvotno le dve luknji in ustniéno zarezo,

groundione wind instruments, and it is possible o agree.
If originally the pipe had only two holes and a single
slit for the mouthpiece, it could have produced only two
tones, but it in addition to this it had a thumbhole, then
the number of tones would be doubled, and this number
would again be doubled if the musician stopped the open
end of the duct with his hand or fingers. Played in this
way, the musician could choose from a total of cight
different pitches (2 x 2 x 2). But if there was no
thumbhole and if prehistoric man was not familiar with
the technique of stopping the duct by hand, so the pipe
would merely be two- to three-tonal, [f the fracture indi-
cates an original thumbhole, then this sophisticated struc-
ture would be surprising for the Neanderthal period.
Those palacolithic pipes made from shafts of limb
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je bilo mogoce 17 nje izvabiti dva tona, ¢e je imela Se
eno paléno luknjo, se je Stevilo tonov podvojilo, #
zapiranjem odpriega dela cevi 2 roko ali prsti se je Stevilo
ponovno podvojilo, kar omogoca osem razliénih tonskih
vidin (2 x 2 x 2). Ce paléne luknje prvotno ni bilo in
fosiIni ¢lovek tehnike zapiranja 2 roko ni poznal, imamo
opraviti s preprosto dva do tritonsko piséaljo. Ce lahko
prelom dokazuje prvotno paléno luknjo, nas seveda tadi
glasbilo neandertalske kullure preseneti s tovrsino
konstrukeijo glasbila.

Palecolitske piscali iz dolgih cevastih kosti
potrjujejo moznosti ved tipov glasbil: a) tip na koncu
pri eni od obeh epifiz naravno krite piséali, 7 naravnim
Jedrom iz spongioze, v kateri je reza (podolzna piscal)
ter z 1 - 5 luknjami; b) tip na koncu pri eni od obeh
epifiz naravno krite preéne piscali z ustni¢no luknjo pri
epifiziinz 1 - 4 luknjami; ¢) tip podolzne piscali - lahko
Zravno odrezanima koncema diafize - z ustniénimi izrezi
razlicnih oblik; ¢) tip na obeh koncih z epifizama in
okolisko kostno sredico naravno zaprte piscali.

Najpogostejie so piscali z dvema do tremi
luknjami. Prva dva tipa imata lahko tudi eno do dve
palcni luknji. Primerek iz Divjih bab | lahko potrjuje™

bones may belong to a variety of types of musical in-
strument: a) the type of pipe that is naturally stopped at
cither of the two epiphyses, where the natural block of
spongiose has been cut to form a slit in the case of the
straight pipe, and with one to five holes; b) the type of
transverse pipe which is naturally stopped at either of
the two epiphyses, with a mouth hole in the epiphysis
and one to four holes; ¢) the type of straight pipe whose
diaphysis has been cleanly severed, with a mouthpicce
nolch of different shapes; d) the type of pipe stopped
with retained spongiose at both epiphyses.

The most commaon are pipes with two to three
holes. The first two types can also have one or two
thumbholes. The example from Divje babe | may con-
firm this typology of Palacolithic pipes.”™ The pipe in
its original, complete form may have belonged to any
of the listed types or even 1o some as yel unknown type.
But all known Palacolithic pipes made of limb bones
that have survived to the contemporary period are open
at both ends, implying perhaps that they have been cut-
off, chewed, fractured or otherwise damaged. Bone pipes
from different folk traditions and different cultures can
be found in all the above mentioned forms **

* Deloma je podobna piscali iz jame Istalloska, ki ji prav tako
manjkata epifizi in ima odstranjeno spongiozo, Po mnnenju
Moecka ( 1969) gre za osnovnotonski tip # eno paléno luknjo

216

S22 Stegnenica priblizno enoletnega jamskega medveda
z vrisano piséaljo iz Diviih bab 1. Stevilke lukenj se nanadajo
na razlago piscali v tekstu. U = ustmk. P = paléna  luknja na
nasproini strani.

Fig. 14.12: Thigh bone of approximately one year old cave
bear with the outline of the pipe discovered in Divje babe L
The numbers next to the holes refer o the explanation of the
pipe in the article. U = mouthpicee. PP = thumbhole on the
opposite side.

& Sumilar 1s a pipe discovered in the Istalloské cave, which
also lacks both epiphyses and from which the spongiose
has been removed. According to H. Moeck (1969), it be-
longs to the type of groundtone pipe with a single thumbhole
and mouthpiece on the dorsal side, while according to 2.
Horusitzky (1955) and 1. Soproni ( 1985), it belongs to the
cross-MTute type. It is my opinion that the pipe could origi-
nally have belonged to either of these types. Both bone types
produce sound of extremely high frequency - in present-
day notation, the top octave on the third ledger (the highest
tone of the present-day flure) -, which raises further issucs
concerning the purpose and use of this Kind of sound.
Bone pipes - mostly those open at both ends - can be found
in different cultural traditions of the world, They include
for example the most famous Peruvian instrument, the grena,
which 1s sometimes made of bone and numerous Asian and
Oceanic pipes (ef. Collaer 1974 and Marti 1970).
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omenjeno tipologijo paleolitskih  pidcali. Prvotna
neposkodovana piséal bi bila lahko v vseh nastetih
oblikah. Morda pa S¢ v kakéni, nam sicer neznani. Vendar
s0 vse poznane paleolitske pis¢ali, ki so narejene iz
dolgih cevastih kosti, danes na obeh koncih odprie
(odrezane, poskodovane, odgrizene, odlomljene?),
koscene ljudske piscali razlicnih kulturnih tradicij pa
najdemo do danes v vseh nastetih oblikah.™

Za jasnejfo predstavo o zmogljivosti piscali iz
Divjih bab | bi bilo poirebno napraviti repliko v
popolnoma enakih merah in z rekonstruiranimi
manjkajo¢imi deli ter domnevno paléno luknjo. O njej
Seni reCena zadnja beseda in ni napravljen zadnji tonski
preizkus! Cakamo pa tudi $e nadaljnjih arheoloskih
najdb in novih ovrednotenj deponiranih fosilnih kosti.
Zvocni preizkusi Y na repliki domnevne piscali z
rekonstruiranimi tremi luknjami na posteriorni strani so
dokazali le moZzno zvokotvornost tovrstne Kosti 2
Tuknjami in sicer v treh do Sestih razliénih tonskih visinah
(v nasi notaciji bi jih zapisali: h*/ b*, ¢' / eis', d* / dis?)
glede na spremembo rekonstrukceije tipa piscali,” nacina
in jakosti pihanja.

Zavedat se moramo tudi, da so ¢lovekovi
predniki tako oddaljenega ¢asa in kultur, kot so paleo-
litske, lahko uporabljali kosti 2 luknjami tudi na povsem
svojstven nacin, ki nam m doumljiv, in da imamao pri
domnevnih piscalih iz kosti lahko opraviti tudi z izgub-
lienimi tehnikami pripravhanga glasbila in 2voéne igre.

Je morda nas fosilni prednik zamazal koséeno cev
z glino, smolo, konec zaprl s koZo (membrano) ali celo
lesenim Cepom, je razliéne tonske visine dosegal wdi 2
zapiranjem m odpiranjem cevi 2 roko ah prstom, podobno
kot nas poucuje tudi glasbeno izrocilo razlicnih ludstey
na vach kontinentih, ki $¢ danes poznajo koscene piscali?

14.5. ZAKLIUCEK

Z zvokotvornimi (predvsem preluknjanimi)
kostmi paleolitskega obdobja clovekove zgodovine se
lahko pri¢enja zgodovina glasbil na danainjem

in ustmikom na dorzalm strani, po mnenju Horusitzkyga
(1955) in Sopronya ( 1985) pale za up preéne flavie. Vendar
mislim, da bi tudi ta piscal lahko bila prvomno pripravijena
v katerikoli zgoraj omenjeni obliki. Obe kodéem pidéalki se

ogladata 7 zelo visokimi frekvencami - v naii notacii v irikra
értani oktavi (nagvisji toni danasnje flavie), ki postavljajo
novo vpradanje o namenu in rabi tovestmih zvenskib kvalitet,
Koidcene piscal - predvsem dvostransko odprtih - nmajdemo
v razliénih svetovaih kulturnih tradicijah. Mednje sodi npr.
tudi najbolj znano perujsko glasbilo guena, ki je labko wdi
kosteno, Stevilne azijske in oceantpske piséali (glej Collaer
1974 in Marti 1970).
' Zvolni preizkusi so bili napravljeni polet 1996,
Natanéne tabele bodo objavljene v Ze omenjeni Studiji v
Etnologu LVIG.

In order to form a better idea of the capacities of
the pipe discovered in Divje babe 1, it would be neces-
sary lo reconstruct a replica of identical dimensions and
to replace the missing parts and the thumbhole. This
report is far from exhaustive - more needs to be said and
more tests need o be made. We also await further ar-
cheological finds as well as further assessment of the
known fossilised bones and bone fragments. When sound
tests " were conducted on a replica of the supposed pipe,
that had been made with three holes on the posterior
side, they were only able to prove that this kind of per-
forated bone is able o vield between three and six dif-
ferently pitched notes (which can be transcribed as h* /
b*, ¢' / cis', d' / dis'). This itself depended on different
possibilities with which the pipe itself could be recon-
structed, " and on the technique and strength with which
it was blown.

It must be taken into account when dealing with
such a remaote time and culture as that of our ancestors
from the palacolithic period that they may have used
perforated bones in a completely different and to us
unknown and unimaginable way, and that the supposed
hone pipes may be connected with techniques of mak-
ing musical instruments and creating sound that will
remain forever lost to us.

Did our ancestors cover the bone duct with clay
or sap, or stop the end with a membrane of hide or even
with a wooden plug? Did they create differently pitched
notes by closing and opening the duct with the hand or
finger in the same manner that persists in the musical
traditions of different peoples from every continent,
where bone pipes are still in use?

14.5. CONCLUSION

The history of musical instruments in what is
today the ethnic territory ol the Slovene nation, the
musical history of Europe and indeed, the entire world
may well have begun with the use of bones, and par-
ticularly perforated bones, to make sound: bones that
date from the Palacolithic Age.

From prehistorie times to the present day we can
trace the continuous presence of cultural artefacts in the
heritage of the world, and this presence that is confirmed
by the discoveries of archeology as well as in examples
from ethnology and anthropology, is highly suggestive.
In all we find the expression of a continuity that is more
or less unbroken. For this reason, the human invention
of bone pipes, bone scraping instruments and free

" The sound tests were carried out in the summer of 1996,
' Precise tables will be included in the abovementioned forth-
coming study which will be published i Emolog LVIV/6.
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slovenskem etni¢nem ozemlju, glasbena zgodovina
cvropskega ¢loveka ter tako tudi svetovna instru-
mentalna glasbena zgodovina,

Vec¢ ali manj sosledno pojavljanje kulturnega
elementa od prazgodovine do danes v svetovni kulturni
dediséini od arheoloskih najdb do etnoloskih in
antropolodkih pri¢evanj seveda mnogo pove. Prav zato
bi morda clovekovo iznajdbo koséenih piscali, pa tudi
kod¢enih strgal in brnivk, lahko uvrstili med arhetipe
clovekovih ustvarjalnih zamisli, ki presegajo ¢asovno
prostorsko omejitev,

Med nagstarejie tipe koséenth glasbil gotovo
sodijo piscéali, na katere se piska kot na kljué (odprte
piscali) ali piscali v obliki resonancne posode, med
katere sodijo (skodelaste) piscali z luknjami in epifizama
z okolisko kostno sredico, paleolitske ter neolitske
#vizgavke iz prstnih Clenkov Zzivali, naravna trobila
(spodnje Celjustnice jamskega medveda) ter kodéene
brnivke (z obojestransko prebito luknjo); razvojno
sledijo piscali z zarezami in izrezi (odprte piscali), nato
krite piscali (na enem koncu zaprie z epifizo in okolisko
kostno sredico) z rezo v jedru ali nosu, kamor sodijo
tudi domnevne koscene piscali 2 rezo v sponigoz epifize.
Na fosilnih primerkih se tovrstne reze skorajda ne morejo
ohraniti, saj spongioza s¢asoma razpade, Tako zaprte
kot odprte piscali sodijo v akusticen tip podolznih in
precnih piscali oziroma flavt. Nato razvojno sledijo
precne flavte z ustniéno odprtino na isti strani in v isti
legi kot prebiralke.

1z glasbene prakse so po porocilih sode¢ pricele
pis€ali iz kosti izginjati tako v Evropi kot tudi v Severni
in Juzni Amerniki konee prejdnjega stoleta,

Pricevan) o sodobnih koséenih piscalih 1z
danasnjega etniénega ozemlja nimamo (morda smo jih
tudi prezrh ah priceh raziskovati prepozno?). izkopanih
pa je dovolj zanimivih arheoloskih najdb, ki si ?:ls]u'ki‘io
natancéen pretres in ovrednotenje.

ZAHVALA
Zahvaljujem se dr. Migi Brodarju in dr. Ivanu

Turku za pomod¢ in vodstvo med fosilnimi kostmi
Instituta za arheologijo ZRC SAZL.

aerophones (bull-roarers) can be placed among the ar-
chetypes of human creativity, which reach beyond the
limits of time and space.

Some of the very carliest types of bone instru-
ments are undoubtedly pipes which are played in the
same way one would play a key (open pipes), or pipes
with the basic form of a resonating vessel, such as ves-
sel pipes with holes and retained spongiose in the epi-
physis, Palacolithic and Neolithic whistles made from
animal finger bones, natural trumpets (the cave bear
mandibles), and free acrophones (bull-roarers) with com-
plete perforation. In a chronological line of develop-
ment these are followed by pipes with notehes and slits
(open pipes) and stopped pipes (closed at one end by
retained spongiose in the epiphysis) with a slit in the
block or plug, and this type includes those supposed
bone pipes whose slitis in the spongiose, in the epiphy-
sis. It is practically impossible for these kinds of slit to
have survived in fossil finds, because the spongiose de-
cays after a certain period of time. Both stopped and
open pipes belong to the acoustic type of both the straight
and transverse pipe or tlute. In the line of development
these are followed by transverse flutes whose mouth hole
and fingerholes arc on the same side and at the same
height on the instrument,

According to records, bone pipes began to dis-
appear from musical practice both in Europe and in
Northern and Southern America at the end of the previ-
ous century.

There are no records of contemporary bone pipes
in the present-day Slovene ethnic territory (have they
beenignored or did the relevant research start too late?),
but the numerous interesting archeological finds deserve
to be studied and assessed in greater detail.
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