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Spilje su vazan izvor podataka o ljudskim kulturama u proslo-
sti. Covjek se njima koristio za boravak i za niz drugih namjena
tijekom vrlo dugog vremenskog razdoblja - najranije prije dva
milijuna godina sve do danas.

Makroskopski i mikroskopski pokazatelji prisutnosti Zivotinja
(uglavnom prezivac¢a) upucuju na to da se od neolitika Spiljama
koristilo kao stajama, kao Sto je sluc¢aj na ¢itavu prostoru sje-
vernog Sredozemlja - od Pirenejskog poluotoka do Italije i juga
Balkanskog poluotoka. Na temelju rasprostranjenosti prapo-
vijesnih nalazista na otvorenom i $piljskih nalaziSta, moze se
zaklju¢iti da su Spilje bile sastavni dio kompleksnih agropasto-
ralnih sustava upotrebe prapovijesnog krajolika.*

Koristenje $piljama u stoc¢arstvu moZe se u mnogim slucajevi-
ma prepoznati ve¢ na terenu izravnim promatranjem specific-
nih pokazatelja, od kojih je najznacajnija vrsta sedimenta koji
su francuski autori nazvali fumier: - pojam koji oznacava mje-
Savinu stelje (leZaja za Zivotinje) i Zivotinjskog izmeta (goveda,
konja ili bilo kojih drugih stajskih Zivotinja) koja se raspala dje-
lovanjem mikroorganizama i kojom se koristilo kao gnojivom.
Ovaj je sediment vrlo poseban i lako prepoznatljiv na terenu
te je ujedno i najneposredniji i najpouzdaniji pokazatelj borav-
ka zivotinja u $pilji, ¢ak i na makroskopskoj razini, jer nijedan
drugi prirodni ili antropogeni proces ne stvara sli¢ne taloZine.
Karakteristi¢ni su pravilni nizovi naizmjeni¢nih crnih i bijelih
horizonata koji nalikuju slojevitim tortama i mogu biti debeli i
do Cetiriili pet metara(sl. 1). U $piljama u kojima su velika stada
dugo boravila mogu se prepoznati i polirane stijene kao poslje-
dica kontinuiranog trljanja ov¢jeg i kozjeg runa o zidove 3pilje

kad je unutarnji prostor prepun zatvorenih Zivotinja.

Caves are important sources of information about past human
cultures. Humans lived in caves and have been using them for
several other purposes over a very long period, since at least
two million years ago, up until today.

Macroscopic and microscopic indicators of the presence of
animals (mostly ruminants) suggest that caves were used as
stables from as early as the Neolithic, throughout the northern
Mediterranean area, from the Iberian Peninsula to Italy and to
the south of the Balkan Peninsula. Following the distribution of
open-air sites and caves, we can conclude that caves were rel-
evant parts of complex agropastoral systems aimed at exploit-
ing the prehistoric landscape.?

In many cases, the use of caves for stabling animals can even be
recognized directly in the field by observing specific indicators,
among which the most important one is a type of sediment
called fumier, by the French authors, a term which denotes a
mixture of litter (bedding for animals) and manure (from sheep,
goats, cows, horses, or any other domesticated animals) which
had decomposed under the influence of microorganisms and
was used as fertiliser. Fumiers are very specific and easily rec-
ognizable in the field, and is also the most direct and reliable
indicator of animals being kept in a cave, even at macroscopic
level, because no other natural or anthropogenic process re-
sults in similar sediments. It is commonly organized in regular
stacks of alternating black and white layers, which resemble a
layer-cake and can be up to four or five metres thick (Figure 1).
In caves where large herds were kept for long periods, the rock
of the walls can be polished, because of continuous rubbing of
sheep or goat fleece when the interior was entirely filled with
animals.

1 Gerometta, Boschian u tisku.

2 Brochier 1996.
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SLIKA 1. Vela pe¢ kod Vranje: debeli slijed tipi¢nog neoliti¢ckog facijesa sloje-
vite torte (snimio G. Boschian).

FIGURE 1. Vela pe¢ near Vranja: thick sequence of typical Neolithic layer-cake
facies (photo by G. Boschian).

»Slojevite torte“s i drugi makroskopski pokazatelji ¢esto su do-

kaz koristenja Spiljom kao stajom, ali postoje konteksti u ko-
jima oni nisu prisutni unato¢ boravku Zivotinja u $pilji. Stoga
treba potraziti i druge pokazatelje, naj¢esce na mikroskopskoj
razini.

Mikromorfologija sedimenata i tala, tj. proutavanje nepore-
mecenih uzoraka (sl. 2) pod mikroskopom, metoda je kojom
mozemo razotkriti mikroskopske pokazatelje okolisnih i antro-
pogenih procesa. Ovom se metodom mogu dokazati specifi¢ni
aspekti ljudskog ponasanja, koji se inac¢e ne bi mogli otkriti pro-
stim okom i koji pod mikroskopom postaju relevantni za tuma-
¢enje ljudske upotrebe 3pilja kroz vrijeme.

Mikroskopskom analizom mogu se identificirati specifi¢cne kom-
ponente sedimenta povezane sa sto¢arskom aktivnosc¢u. Neko-
liko je vrsta osnovnih mikromorfolo$kih pokazatelja upotrebe
Spilja kao staja, a to su sferuliti, fitoliti, pepeo i ugljen.

Sferuliti“ su male, bezbojne i prozirne sferi¢ne strukture sastav-
ljene od iglastih vapnenackih, radijalno rasporedenih kristala
(sl. 3). Sferuliti se redovito nalaze u balegi koju proizvode nere-
trocekalni prezivaci (tj. ovce i koze, goveda, deve i dr, ali i ne-
pripitomljene Zivotinje poput jelena, srne, kozoroga itd.), i tou
ogromnim koli¢inama na mjestima gdje Zivotinje borave duze
vrijeme. Iz tog razloga sferuliti mogu koristiti kao pokazatelji
prisutnosti Zivotinja u Spilji.

These “layer cakes” and other macroscopic indicators provide
reliable evidence that a cave was used as a stable. However,
they do not occur in some cases despite animals being kept
in the cave. Therefore, we must also look for other indicators,
most often at microscopic level.

Sediment and soil micromorphology, i.e. observing thin sec-
tions of undisturbed samples under a microscope (Figure 2), is
one of the methods we can use to find microscopicindicators of
environmental and anthropogenic processes. This method can
putintoevidence someaspects of human behaviour that would
not be discernible to the naked eye, but become relevant for in-
terpreting the human use of caves through history.

Several specific components of sediments connected to stock
rearing can be identified by microscopic analysis. The basic mi-
cromorphological indicators that caves were used as stables
are spherulites, phytoliths, ash, and charcoal.

Spherulites are small, colourless and transparent spherical
features that consist of radiate fibrous calcite crystals (Fig-
ure 3). Spherulites occur regularly in ruminant dung (i.e. sheep,
goats, cows, and camels, but also non-domesticated animals
such as deer, roe-deer, ibex, etc.), and can accumulate in very
large amounts in places where animals were kept for a long
time. For that reason, spherulites are typical indicators of the
presence of ruminantsin acave.

3 Boschian 2006.
4 Canti1997;1998.

ARHEOLOGIJAI SPELEOLOGIJA

48

3 Boschian 2006.
4 Canti 1997; 1998.

ARCHAEOLOGY AND SPELEOLOGY



SLIKA 2. Uzorkovanje za mikromorfolosku analizu u Spilji Zali (snimio G. Bos-
chian).

FIGURE 2. Zala cave: sampling for micromorphological analysis (photo by G.
Boschian).

sLIKA 3. Mikroskopski pokazateljstocarske upotrebe $pilja; fekalnisferulitiu
sedimentima Spilje Zemunice, XPL (snimila K. Gerometta).

FIGURE 3. Microscopic indicator of pastoral use of caves: faecal spherulites,
XPL, Zemunica cave (photo by K. Gerometta).
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SLIKA 4. Mikroskopski pokazatelj stocarske upotrebe 3pilja; fitoliti u sedi-
mentima $pilje Zale, PPL (snimila K. Gerometta).

FIGURE 4. Microscopic indicator of pastoral use of caves: phytoliths, PPL, Ze-
munica cave (photo by K. Gerometta).

Fitolitis su silikatne (hidratizirani silicijev dioksid, opal) kompo-
nente nekih biljnih svojti (pteridofiti, bazalne kritosjemenjace,
monokotiledoni, eudikoti), posebno travai$asa, koje su u arhe-
oloSkom kontekstu vrlo rasirene (sl. 4). Fitoliti se pojavljuju na
stocarskim lokalitetima u dva osnovna oblika: 1) u obliku bale-
ge koja sadrzi ostatke biljaka, koje su Zivotinje pojele, ili 2) kao
stelja, lezaj za Zivotinje koji su pastiri namjerno rasprostrli po
podu 3pilje. Vrlo je teSko razlikovati ta dva nacina jer je biljni
materijal vjerojatno jednak u oba slucaja, a osim toga, medu-
sobno se mijeSaju gazenjem Zivotinja koje na tom mjestu bora-
ve.

Pepeo® je ostatak izgaranja biljaka (drva, lis¢a, plodova) (sl. 5).
Nije specifitan samo za stocarske naslage jer se mozZe naci u
mnogim drugim kontekstima, prije svega u onima koji pokazuju
tragove gorenja. Ipak, pepeo moze ukazivati da su neki biljni sa-
stojci stocarskog podrijetla bili spaljeni prirodnim procesimaili
su ih ljudi namjerno spalili.

Phytolithss are silica (hydrated silicon dioxide, opal) compo-
nents of certain plant taxa (pteridophytes, basal angiosperms,
monocots, eudicots), especially grasses and sedges, which are
very common (Figure 4). Phytoliths occur in pastoral sites in
two main forms: 1) within dung, which contains the residues of
plants eaten by the animals, or 2)in litter, i.e. the bedding for an-
imals, intentionally strewn across the cave floor by shepherds.
It is very difficult to distinguish between these two forms, be-
cause the vegetal material is identical in both cases, and be-
cause litter and dung are likely mixed together when animals
trample over them.

Ash®is the residue after vegetal burning (wood, leaves, fruits)
(Figure 5). It is not specific only of stable sediments, but can be
found also in many other contexts. Nevertheless, the presence
of ash can indicate that certain plants used in cattle-raising
were burned at the site through natural processes, or that hu-
mans burned them intentionally.

5 Sharma, Kumar, Kumar 2019; Piperno 2006.
6 Canti, Brochier 2017; Canti 2003.
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sLIKA 5. Mikroskopski pokazatelj stocarske upotrebe $pilja; sferuliti, fitoliti i
pepeo usedimentima Spilje Zale, XPL (snimila K. Gerometta).

FIGURE 5. Microscopic indicators of pastoral use of caves: faecal spherulites,
phytoliths and ash, XPL, Zala cave (photo by K. Gerometta).

Na mikroskopskoj razini u stajskim naslagama mogu se primi-
jetiti i druge razne komponente moguceg stocarskog podrije-
tla. lako nisu dijagnostitke, one mogu pridonijeti dokazivanju
stocarske aktivnosti i razumijevanju iskoristavanja lokaliteta.
Medu takve pokazatelje svrstavamo dijatomeje (alge kremenja-
Sice, silicijske jednostani¢ne mikroalge), koje potjecu iz slatko-
vodnog okolisa, a mogu se pojaviti u koprogenim sedimentima
nakon Stosuih progutale Zivotinje koje piju iz barailokvi.

Ugljen i/ili djelomicno spaljeni biljni fragmenti mogu biti rela-
tivno veliki te se mogu svrstati i medu makroskopske pokazate-
lje. Oni se mogu prepoznati narazinirodaivrste,a prepoznava-
nje specifitnih organa moze rasvijetliti gospodarenje Sumama
zaishranu Zivotinja.

Na stocarskim lokalitetima naj¢es¢e se moze pronaci izmet bi-
ljojeda i/ili svinja, a najlakse ga je prepoznati u mikropresjeku
zbog njihova pretezito biljna sastava. Neporemecenii nepromi-
jenjeniizmet relativno je rijedak zbog svoje mekoce i neprekid-
nog gazenja zivotinja unutar Spilja. Medutim, njihovim se obli-
kom i unutarnjom organizacijom biljnih vlakana moze koristiti

1Z TAME PODZEMLJA DO SVJETLA SPOZNAJE

At the microscopic scale, stable sediments also exhibit many
other components that are potentially connected to animal
raising. Although not diagnostic, they can contribute to infer-
ring stock rearing and to understanding the use of the site.
Among such indicators are diatoms (unicellular silica micro-
algae), which live in freshwater environments, and can occur
in coprogenous sediments after being swallowed by animals
drinking from ponds and puddles.

Charcoal and/or partially burned plant fragments can be rela-
tively large, and can thus also be considered as macroscopic in-
dicators. They can be identified at the level of genus and often
also of species, while identifying specific organs can hintabout
forest management aimed at feeding animals.

Pastoral sites most often contain thedung of herbivores and/or
pigs, which are easy to identify in micromorphological samples,
due to its mainly vegetal composition. Undisturbed and unal-
tered dungisrelatively rare, becauseitis soft and is constantly
trampled by the animals inside caves. However, its shape and
internal structure of plant fibres can be used to differentiate
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za razlikovanje ovaca/koza (zaobljen brabonjak s valovitom
unutarnjom strukturom) i goveda (vise ili manje plosnata, s go-
tovo paralelnom valovitom unutarnjom strukturom). U izmetu
mogu biti razne biljne komponente, ovisno o Zivotinjskoj svojti,
prehrani, sezoni, zna¢ajkama okolisa, npr. trava, liSce, grancice,
koraitd’

U posljednje je vrijeme vise novih iskopavanja, koja su provede-
nauobalnom dijelu Hrvatske, a neka i u zaledu, pokazalo da ve-
¢ina $pilja koje su dale arheoloske ostatke od neolitika sadrze
i sedimente koji se mogu povezati sa stocarskim aktivnostima.
Medu Spilje na ¢ijim je sedimentima mikroskopskim analizama
dokazan boravak stada, ubrajaju se Pupic¢ina pec¢® i Vela pec
kraj Vranje u Istri%, Zala kod Ogulina®, Spilja u Rebi¢ima neda-
leko Generalskog Stola te u Dalmaciji Zemunica* i Vela Spila na
Korculi*z. Osim navedenih, vedi je broj Spilja na jadranskoj obali
s makroskopskim dokazima koji upucuju na stoc¢arsku uporabu
poput Vaganacke pecine®, Vele Spilje na Lo3inju, Grap¢eva $pi-
lja na Hvaru te mnogih drugih.*®

Stocarske su Spilje ¢esto smjeStene na odredenoj visini iznad
obliznjih ravnica. Budu¢i da krska podru¢ja, posebno kad su
strmaipodloZna eroziji tla, uglavnom nisu pogodna za poljopri-
vredu, idealno okruzenje nalazi stocarstvo.

Zanimljivo je uociti neke osobitosti rasprostranjenosti stocar-
skih Spilja. lako su gotovo sve smjesStene na tesko pristupa¢nim
podrucjima, neke se nalaze nastrmim padinamaiznad relativno
uske ravnice (Nakovana®, Mala (Nova) pec¢ina*; Vela Spiljana Lo-
3inju), Sireg ravnicarskog podru¢ja (Zukovica®, Zemunica, Vela
Spila na Korculi), u klisurama blizu visoravni (Pupi¢ina pe¢, Vela
pec) ili ¢ak visoko u planinama (Vaganacka). U svakom slucaju,
¢ini se da su sve Spilje smjeStene tamo gdje su bila dostupna
barem neka obliznja podru¢ja pogodna za kvalitetne pasnjake.

Spiljama se od neolitika naj¢esce koristilo kao torovima za ovce
i koze (0 temu svjedoce balegaiZivotinjske kosti - uvijek vise od
50 %), povremenoizagoveda, a uznatno manjoj mjeri postojala
je i mjeSovita uporaba - za ljude i Zivotinje (tzv. habitats-bér-
geries).

between sheep/goats (rounded droppings with random inter-
nal structure) and cows (more or less flat, with an almost par-
allel wavy internal structure). Dung can contain various plant
components, depending on the animal’s taxon, diet, season,
and the availability of different plants within the environment
(e.g. grass, leaves, twigs, bark).”

In recent years, a number of new excavations (conducted most-
ly in the coastal region, with some in continental Croatia) have
shown that most caves containing archaeological findings from
the Neolithic period onwards also include sediments indicating
cattle raising. Some of the caves whose sediments indicate sta-
bling of flocks and herds of animals (Figure 5) are Pupic¢ina pec®
and Vela pec¢ near Vranja in Istria®, Zala near Ogulin®, the cave
in Rebi¢i near Generalski Stol, as well as Zemunica* and Vela
Spila on theisland of Korc¢ula*? in Dalmatia. Aside from these, a
number of caves along the Adriatic coast contain macroscopic
evidence of being used for cattle raising, such as Vaganacka
pec¢ina®, Vela Spilja on the island of Lo3inj*, Grap¢eva $pilja on
theisland of Hvar*, and many others.*

Pastoral caves are often situated on elevated positions over-
looking nearby plains. Karst areas, especially when they are
steep and prone to erosion, are mostly not suitable for agricul-
tural use, whereas they are ideally suited for raising animals.

It is interesting to note some characteristics of pastoral cave
distribution within the territory. Although almost all these
caves are situated in hard-to-reach areas, some of them are
located on steep slopes overlooking a relatively narrow plain
(Nakovana¥, Mala (Nova) pec¢ina*, Vela Spilja on LoSinj) or wider
lowlands (Zukovica®, Zemunica, Vela Spila on Kor¢ula), on cliffs
near a plateau (Pupic¢ina pe¢, Vela pe¢), or even high up in the
mountains (Vaganacka). In any case, it seems that all of these
cavesaresituatedin placesthatareclosetoatleastsomeareas
suitable for good quality grazing.

From the Neolithic period onwards, caves were mostly used for
penning sheep and goats (as also indicated by the animal bone
remains, which always include more than 50 per cent of these
animals), occasionally -and mostly later- for cows, with only
rare cases of mixed use, i.e. shelters for humans and animals
partly sharing the inside spaces (so-called habitats-bérgeries).

7 Boschian 2017.
8 Forenbaher, Miracle 2006; Miracle, Forenbaher 2006.
9 Forenbaher, Raji¢ Sikanji¢, Miracle 2008; Forenbaher, Nikitovi¢ 2009.

10 Vukosavljevi¢, Karavani¢ 2015.

11 Sosi¢ KlindZi¢ et al. 2015.

12 Cecuk, Radi¢ 2005.

13 Forenbaher, Vranjican 198s.

14 Koms3o, Miracle, Boschian 2005; Mirosavljevi¢ 1968.
15 Forenbaher, Kaiser 2008.

16 Gerometta, Boschian u tisku.

17 Forenbaher, Kaiser 2010

18 Drnic¢ etal 2018; Trimmis, Drni¢ 2018.

19 Forenbaher, Miracle, Radi¢ 2019.
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