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Najdbe pticjih kosti s koliscarskih naselbin na Ljubljanskem barju

Franc JANZEKOVIC, Vesna MALEZ in Anton VELUSCEK

Izvlecek

Predstavljene so arhezooloske najdbe avifavne, ki so bile
odkrite pri raziskovanju koli§carskih naselbin na Ljubljanskem
barju. Seznam obsega 36 vrst ptic iz 9 redov. Domnevamo, da
gre za kostne akumulacije kuhinjskih ostankov koli§¢arjev iz
bakrene in zgodnje bronaste dobe oz. iz obdobja od prve po-
lovice 4. do prve polovice 2. tisoCletja pr. Kr.

Sklepamo, da vrstna sestava avifavne izkazuje predvsem
preferenco naseljencev do posameznega plena, zato je rekon-
strukcija paleookolja nepopolna in omejena na lovni habitat
lovcev s kolis¢. 1z ekoloSko-habitatskih potreb ptic sklepamo,
da je bil v bliZini koli§¢a obseZen biotop s stojeco vodo in z
jasno izrazenim pelaskim (obmocje odprte vodne povr§ine) in
litoralnim (obalnim) obmocjem. Sklepamo, da je bila globina
vode v jezeru na najglobljih mestih ve¢ metrov. Domnevno obsezni
litoralni vodni biotop je sestavljalo ve¢ pasov: obmocje s plit-
vo vodo z bujno potopljeno in plavajoco makrofitsko vegetaci-
jo, obsezne plitvine in breZine, preteZno zarascene z visokimi
zeli§¢i, zamocCvirjena travi§€a z nizko vegetacijo. Na kopnem
sklepamo na gozdnato, odprto (negozdnato) in mozai¢no struk-
turirano pokrajino.

Kljuéne besede: arheozoologija, ptice (Aves), rekonstrukci-
ja paleookolja, koliscarska doba, Ljubljansko barje, Slovenija

UVOD

ArheozooloSka ornitologija ali arheoornitologija
je Studij ostankov ptic, najdenih na arheoloskih
najdis¢ih in njihov pomen v obravnavanem obd-
obju. Namen prispevka je:

1. predstavitev dosedanjih najdb arheozooloSke
ornitoloSke favne iz koliS¢arskih naselbin na Lju-
bljanskem barju;

2. primerjava recentne avifavne z avifavno izpred
vec tisocCletij;

Abstract

The archaeozoological finds of avifauna discovered during
the excavations of pile-dwelling settlements in the Ljubljansko
barje are presented. The list contains 36 species of birds from
9 orders. These are suggested to represent bone accumulations
from the kitchen refuse of pile-dwelling settlements from the
Copper and early Bronze Age, i.e. from the period from the
first half of the 4" to the first half of the 2" millennia BC.

It is concluded that the composition of the avifauna prima-
rily exhibits a preference of the settlers for individual species
of prey. Hence the reconstruction of the paleo-environment is
incomplete and is limited to the hunting habitat of the hunt-
ers from the pile-dwelling settlements. The ecological and
habitation requirements of the birds lead to the conclusion
that in the vicinity of the pile-dwelling settlements there was
an extensive biotope with standing water and clearly distin-
guished pelagic (open water surface) and littoral (bank) ar-
eas. It can also be concluded that the depth of the water in the
lake at the deepest point was several meters. The hypothesized
extensive littoral aquatic biotope was composed of several zones:
a region of shallow water with luxuriant submerged and float-
ing macrophytic vegetation; extensive flats and shoals prima-
rily overgrown with tall herbaceous plants; and marshy grass-
land with low vegetation. The land can be concluded to have
had forested, open (non-forested), and mosaic or mixed regions.

Keywords: archaeozoology, birds (Aves), reconstruction of
the paleoenvironment, pile-dwelling period, Ljubljansko barje,
Slovenia

3. rekonstrukcija okolja s pomo¢jo indikatorskih
vrst ptic na obmocju Ljubljanskega barja v koliS¢arski
dobi.

Dosedanja obravnava ptic iz kolis¢arske dobe
na Ljubljanskem barju

Prve podatke o pticah iz kolis€arskih naselbin
na Ljubljanskem barju, velja pa tudi za Slovenijo
v celoti, je podal DeZman (Deschmann 1875; 1876;
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1878). Njegove navedbe in najdbe Smida je kas-
neje povzel Rakovec (1955). Naslednja arheozoo-
loSka poroc€ila z navedbami ptic je prispevala
Drobnetova (1964; 1974a; 1974b in 1975). Pregled
najdb zivalskih kosti in pomen Zivali v gospodarstvu
in prehrani koli§¢arjev Ljubljanskega barja sta podali
Drobnetova (1973) in Greifova (1997). V obeh
prispevkih je poudarek na sesalcih. NovejSa po-
roc€ila s poudarkom na najdbah ptic pa sta prispe-
vala JanzZekovi¢ in Malezova (2004; Veluscek et
al. 2004).

Kronoloski okvir

NajzgodnejSa, jasno dokumentirana, poselitev
Barja datira v srednjo kameno dobo oz. v mezoli-
tik. Nomadski lovci so si na trdnih tleh, najveckrat
ob vznozju danasnjih osamelcev, otokov v tedan-
jem jezeru, postavljali kratkotrajna bivali§ca.

V prvi polovici 5. tisoCletja pr. Kr., ob koncu
neolitika oz. mlajSe kamene dobe ali celo v zgod-
njem eneolitku, se na obmocju osrednje Slovenije
pojavijo skupine ljudi, ki izdelujejo keramiko, redi-
jo domace zivali ter se ukvarjajo s poljedelstvom,
morda pa tudi Ze z iskanjem rud in izdelovanjem
bakrenih predmetov. Iz tega Casa je na Ljubljans-
kem barju najpomembnejse najdisée Resnikov prekop.!

Naslednji sledovi o ¢loveskih bivalis¢ih na Lju-
bljanskem barju datirajo v drugo in tretjo Cetrtino
4. tisoéletja pr. Kr. (npr. koliséa Hoéevarica, Cresnja
pri Bistri, Stare gmajne in Maharski prekop). To
je ¢as, ko so na obmoc¢ju Vzhodnih Alp intenziv-
no izkori§¢ali bakrova rudi§c¢a in izdelovali bakre-
ne predmete, kar dobro dokumentirajo tudi najd-
be z Ljubljanskega barja (bakrene sekire, fragmenti
livarskih posod oz. kalupov); (Veluséek, Greif 1998;
Veluscek 2004c).

Po izsledkih novejsih raziskav je priSlo proti koncu
4. tisocCletja pr. Kr. do prekinitve v poselitvi Lju-
bljanskega barja. Zdi se, da ponovno za ve¢ stole-
tij. Vzrok bi lahko iskali v upadu zanimanja za baker,
usmeritvi, ki gotovo daje pomemben pecat pozne-
mu 4. tisoc¢letju v srednji Evropi (Veluscek, Greif
1998), morda pa tudi zaradi drugih dejavnikov (glej
Baillie 1995; kriticno Buckland, Dugmore, Edwards
1997; Maise 1998).

Nova poselitev Ljubljanskega barja je dokumen-
tirana Sele v 28. stoletju pr. Kr., ki bolj ali manj
kontinuirano, to dokazujejo dendrokronoloske
raziskave, radiokarbonske analize in tipoloSka analiza
kerami¢nih najdb, traja do 24. stoletja, ko se po-

novno zgodi korenita sprememba v poselitveni in
kulturni podobi Ljubljanskega barja. Morda so v
ozadju globalne spremembe. Poselitev je prenehala.
Na Barju se zakljuéi eneolitsko obdobje (Veluscek,
Cufar 2003).

Sele na koncu 3. tisoéletja najdemo, verjetno
Se vedno kolis¢arsko naselbino, kjer pa se pojav-
lja groba keramika s paralelami v zgodnjebronas-
todobnih kulturah Panonske niZine in tudi v ne-
morda obstajala tudi Se v prvi polovici 2. tisoCle-
tja pr. Kr. Na to nas napeljujejo posamezne zgod-
njebronastodobne najdbe z obmocja eneolitskih
kolis¢ (npr. VeluScek 2004a).

Zdi se, da se je v drugi polovici 2. tiso€letja
poselitev preusmerila na trdinsko obrobje ter nato
na dominantne viSinske tocke v okolici Ljubljanskega
barja (npr. Vuga 1980).2 V poznem 2. in 1. tisoé-
letju pr. Kr. je obmocje, kjer je v koli§¢arski dobi
Se obstajalo jezero, verjetno ze skoraj v celoti
prekrivalo mocvirje.

METODE IN OPIS OBMOCJA

Ljubljansko barje leZi na obrobju jugovzhodno-
alpskega prostora v osrednji Sloveniji. Nastalo je
z ugrezanjem pred priblizno dvema milijonoma let.
Depresijo je zapolnila voda s svojimi usedlinami
in nanosi. Iz zgornjega dela vrtine pri Crni vasi je
razvidno, da se kmalu pod povr§jem nahaja priblizno
15 m debela plast "polzarice” oz. jezerske gline,
ki dokazuje obstoj jezera, ki ga je po koliS¢arski
dobi preraslo barje. Ugotovljeno je namrec, da je
Sota nastajala po kolis¢arski in celo po rimski dobi
(Pavsi¢ 1989).

Arheolo§ke raziskave na Ljubljanskem barju
potekajo od leta 1875, ko je Dezman izkopaval prvo
kolis¢arsko naselbino pri Igu. Pomembne so bile
tudi raziskave Smida na zagetku 20. stoletja in LoZarja
v obdobju pred drugo svetovno vojno in med njo.

Korosec, nestor povojne slovenske prazgodovinske
arheologije, je z raziskavami na Ljubljanskem barju
zaCel leta 1953. Pomembno je, da je k sodelovan-
ju pritegnil tudi paleobotanika Serclja in paleon-
tologa Rakovca. Njegovo delo sta do osemdesetih
let 20. stoletja nadaljevala Bregantova in Harej
(Veluscek 2004a).

Leta 1995 je InStitut za arheologijo ZRC SAZU
zaCel z intenzivnimi raziskavami na Ljubljanskem
barju. Najprej je bila opravljena natanc¢na topo-
grafija obmocja. Odkritih je bilo ve¢ novih naj-

1 Glej prispevke o raziskovanju na Resnikovem prekopu leta 2002, v tej tevilki Arh. vest. in tam navedeno literaturo.

2 Glej se Veluscek, v tej Stevilki Arh. vest. (Iska Loka).
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SI. 1: Kolis¢arske naselbine z arheozooloskimi najdbami ptic na Ljubljanskem barju (pripravila M. Belak).
Fig. I: Pile-dwelling settlements with archaeozoological finds of birds in the Ljubljansko barje (prepared by M. Belak).

diS¢ iz kolisCarske dobe (Veluscek 1997). Sedaj
so terenske raziskave usmerjene v dokumentiran-
je in vzorCenje arheolo§kih najdb v drenaZnih jar-
kih (npr. Stare gmajne, ZaloZnica, Cresnja pri Bistri),
v strugi I§¢ice (npr. Spodnje mostisce 1 in 2, Parte-
Is¢ica) in v arheoloSko sondiranje. S sondiranjem
na razmeroma majhnih povrS§inah smo z uporabo
izkopavalne ploSc¢adi in s spiranjem skozi kovin-
ske mreZe z odprtinami 3, 1 in 0,5 mm pridobili
veliko drobnih najdb (artefaktov, kosti, semen itd.),
ki so bile v predhodnih raziskavah ve€inoma prezrte.
Vzoréno spiranje sedimenta iz kulturne plasti se
izvaja tudi pri raziskovanju v drenazZnih jarkih.

V zadnjih letih postajajo raziskave na Ljubljans-
kem barju tudi vse bolj interdisciplinarne, v njih
sodelujejo tudi arheozoologi (npr. Govedi¢ 2004;
Janzekovi¢, Malez 2004; Toskan, Dirjec 2004; Ve-
luscek et al. 2004).

Determinacija pti¢jih kosti temelji na primer-
jalnem materialu osteoloske zbirke recentnih ptic

in literature.’ Novejse determinacije (JanZekovig,
Malez 2004; Veluscek et al. 2004) je prispevala
Malezova iz Zavoda za paleontologijo in geologi-
jo kvartarja Hrvaske akademije znanosti in umet-
nosti, kjer tudi hranijo primerjalno osteolosko zbirko
recentnih ptic.

V novejsih analizah podajamo poleg kvalitativ-
ne tudi kvantitativno oceno materiala:

1. Stevilo dolo¢enih (determiniranih) primerkov
- SDP (number of identified specimens - NISP).
SDP izraza skupno stevilo kosti ali njihovih frag-
mentov v vzorcu, ki jih z gotovostjo pripiSemo po-
sameznemu taksonu;

2. najmanjse stevilo osebkov - NSO (minimum
number of individuals - MNI) je koli¢nik med naj-
vec¢jim Stevilom posameznih elementov v vzorcu
in Stevilom teh elementov v skeletu obravnavane-
ga taksona (Reitz, Wing 1999).

Rekonstrukcija paleookolja temelji na poznavanju
ekoloSkih potreb oz. habitatov vrst, ki so zastopa-
ne v najdbah (Gregori, Kre¢i¢ 1979).4

3J.J. Baumel (ur.), Nomina anatomica avium (London 1979); B. Krystufek, F. Janzekovi¢ (ur.), Kljuc za dolocanje vretencarjev

Slovenije (Ljubljana 1999).

4 Glej se S. Cramp (ur.), The Birds of the Western Palearctic, Handbook of the Birds of Europe the Middle East and North

Africa (Oxford 1994).
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REZULTATI

Pregled najdiS¢ z inventarjem arheozooloskih
najdb ptic na Ljubljanskem barju

Aktualni seznam ptic z obmocij na Ljubljanskem
barju, kjer so potekale arheoloske raziskave (sl. 1),
obsega 36 vrst, ki pripadajo 9 redovom (zab. 2):

1. Resnikov prekop (naselbina iz okvirno druge
Cetrtine 5. tisoCletja pr. Kr., najdbe pti¢jih kosti iz
nedoloéljivega obdobja’), izkopavanja na desnem
bregu ISCice je 1962. leta vodil KoroSec, sondiran-
je 2002. pa Veluscéek. Leta 1962 so od ornitoloskih
najdb izkopali tibio in fibulo mlakarice (Anas pla-
tyrhynchos); (Drobne 1964). Pri sondiranju 2002.
leta je bilo najdenih 31 pti¢jih kosti, med katerimi
je bilo anatomsko in sistematsko prepoznanih 27
kosti. Skupno je bilo dolo¢enih najmanj 13 oseb-
kov, ki so pripadali 12 vrstam: mali ponirek (Zach-
vbaptus ruficollis), labod (Cygnus sp.), mlakarica
(A. platyrhynchos), dolgorepa raca (Anas acuta), reglja
(Anas querquedula), raca ZliCarica (Anas clypeata),
veliki zagar (Mergus merganser), mokoz (Rallus
aquaticus), zelenonoga tukalica (Gallinula chloro-
pus), liska (Fulica atra), tasCica (Erithacus rubecu-
la) in Skorec (Sturnus vulgaris); (tab. 1).

2. Hocevarica (druga Cetrtina 4. tisocletja pr.
Kr.); sondiranje je leta 1998 vodil Velus¢ek. Naj-
denih je bilo 515 pti¢jih kosti, med katerimi je bilo
anatomsko in sistematsko prepoznanih 295 kosti.
Skupno je bilo dolo¢enih najmanj 143 osebkov ptic,

ki so pripadali 16 vrstam: velika bobnarica (Bo-
taurus stellaris), rjava Caplja (Ardea purpurea), njivska
gos (Anser fabalis), mlakarica (A. platyrhynchos),
dolgorepa raca (A. acuta), reglja (A. querquedula),
raca zZlicarica (A4. clypeata), sivka (Aythya ferina),
kostanjevka (4. nyroca), Copasta ¢rnica (A. fuligu-
la), mali Zagar (Mergus albellus), srednji zagar (M.
serrator), veliki zagar (M. merganser), kozica (Gal-
linago gallinago), rumenonogi galeb (Larus cf.
cachinnans) in poljska vrana (Corvus frugilegus);
(Janzekovi¢, Malez 2004).

3. Cres$nja pri Bistri (sreda 4. tisoéletja pr. Kr.);
vzorcenje je leta 2003 vodil Veluséek. Najdenih
je bilo 141 pticjih kosti, med katerimi je bilo ana-
tomsko in sistematsko prepoznanih 117 kosti.
Dolocenih je bilo najmanj 20 osebkov ptic, ki so
pripadali 9 vrstam: ¢rnovrati ponirek (Podiceps
nigricollis), kreheljc (Anas crecca), mlakarica (A.
platyrhynchos), reglja (A. querquedula), raca ZliCarica
(A. clypeata), kostanjevka (Aythya nyroca), Copas-
ta ¢rnica (4. fuligula), skobec (Accipiter cf. nisus)
in liska (Fulica atra); (Veluscek et al. 2004).

4. Notranje Gorice (okvirno 4. tisoCletje in prva
polovica 2. tiso€letja pr. Kr.); v letih 1907 in 1908
je na prostoru med ZelezniSko progo in strugo
Ljubljanice 200 do 300 m vzhodno od vznoZja
Plesivice ostanke kolis¢a izkopaval Smid. Med
kostnimi ostanki razli¢nih vretencarjev je prepoz-
nal dve vrsti ptic iz redu mocvirnikov, in sicer kvakaca
(Nycticorax nycticorax) in sivo Capljo (Ardea cine-
rea); (Rakovec 1955).

Tab. 1: Stevilo kostnih ostankov ptic in najmanjse §tevilo osebkov (NSO) z arheoloskega najdisca Resnikov prekop na Ljubljans-
kem barju: C-coracoid, F-femur, H-humerus, MC-metacarpus, Ph-phalanx, Sc-scapula, TM-tarsometatarsus, TI-tibiotarsus, U-ulna.
Table 1: The number of bone remains of birds and the minimum number of individuals (MNI) from the archaeological site of
Resnikov prekop in the Ljubljansko barje: C-coracoid, F-femur, H-humerus, MC-metacarpus, Ph-phalanx, Sc-scapula, TM-tar-

sometatarsus, TI-tibiotarsus, U-ulna.

Elementi / Articles
Vrste | Species

U MC F TI ™ Ph

Z
=)

Tachybaptus ruficollis

Cygnus sp.

D —=lo| =

Anas platyrhynchos

Anas acuta

Anas querquedula 1 1

Anas clypeata 2

—_—
—_ = — oo | W ¢

Anas sp. 1 1

Mergus meganser 1

Ralus aquaticus

Gallinula chloropus 1 1

Fulica atra 1

Erithacus rubecula 1

Sturnus vulgaris 1

| | = [ = | = —

Aves indet.

Skupaj / Total 9 7 2

5 Glej op. 1.
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Tab. 2: Pregled pticjih vrst, najdenih pri arheoloSkem raziskovanju koliS¢arskih naselbin na Ljubljanskem barju.
Table 2: List of bird species found in archaeological excavations of pile-dwelling settlements in the Ljubljansko barje.

Red / Ordo

Vrsta [ Species

Slapniki / Gaviiformes

Gavia arctica

Ponirki / Podicipediformes

Podiceps nigricollis, Tachybaptus ruficollis

Veslonozci /| Pelecaniformes

Phalacrocorax carbo, Pelecanus onocrotalus

Moc¢virniki / Ciconiiformes

Botaurus stellaris, Ardea cinerea, A. purpurea, Nycticorax nycticorax, Ciconia ciconia

Plojkokljuni / Anseriformes

Cygnus olor, Anser fabalis, A. anser, Anas strepera, A. crecca, A. platyrhynchos,
A. querquedula, A. acuta, A. clypeata, Aythya ferina, A. nyroca, A. fuligula, Mergus albellus,
M. serrator, M. merganser

Ujede / Falconiformes

Accipiter cf. nisus, Aquila sp.

Zerjavi | Gruiformes

Fulica atra, Grus grus, Rallus aquaticus, Gallinula chloropus

Pobrezniki / Charadriiformes

Gallinago gallinago, Larus cf. cachinnans

Pevci | Passeriformes

Erithacus rubecula, Sturnus vulgaris, Corvus frugilegus

5. Maharski prekop (okvirno druga polovica 4.
tisoCletja pr. Kr.); natancnejSi podatki so samo z
izkopavanj v letih 1970, 1972, 1973 in 1974, ki jih
je vodila Bregantova. VecCina arheozooloskih najdb
so bile sesalCje kosti, izkopali pa so tudi 25 ostan-
kov ptic (Drobne 1974a; 1974b; 1975). Pti¢je kos-
ti niso bile anatomsko in taksonomsko analizira-
ne in Se Cakajo na obdelavo.

6. DeZzmanova koliS¢a - med IZansko cesto in
Is¢ico (okvirno prva polovica ter sreda 3. tisoCle-
tja in prva polovica 2. tiso€letja pr. Kr.); v letih
od 1875 do 1877 je izkopavanja vodil DeZman. Odkrili
so Stevilne kostne ostanke sesalcev, plazilcev, rib
in ptic. DeZman navaja sledece taksone ptic: polarni
slapnik (Colymbus arcticus L. = Gavia arctica),
kormoran (Phalacrocorax carbo), roZnati pelikan
(Pelecanus onocrotalus), bela Storklja (Ciconia ci-
conia), labod grbec (Cygnus olor), siva gos (Anser
anser), konopnica (Chaulelasmus streperus = Anas
strepera), sivka (Aythya ferina), orel (Aquila sp.)
in Zerjav (Grus grus). Pozneje je z izkopavanji
nadaljeval upokojeni major grof Attems. Vendar
o rezultatih slednjega ne vemo nicesar. Porocil o
delu ni zapisoval, najdbe pa je podaril dunajski
poljedelski visoki Soli in muzeju Joanneum v Gradcu
(Rakovec 1955).

Rekonstrukcija paleookolja

V avifavni s koliS¢arskih naselij Ljubljanskega barja,
ob tem izlocamo Resnikov prekop zaradi vpraslji-
ve starosti kosti, prevladujejo vrste, ki Zivijo v vod-
nih in mocvirskih habitatih, vrste iz redov: slapni-
ki, ponirki, mocvirniki, veslonoZci, plojkokljuni, Zerjavi
in pobreZniki. Prisotne so tudi vrste kopnega, kate-
rih habitati obsegajo gozdna in negozdna obmo¢-
ja, npr.: skobec, orel in poljska vrana.

Predvsem plojkokljuni, ki prevladujejo v vzor-

cih, izbirajo habitate s preteZno stojece vodo.
Zastopane so vrste pelaSkega obmoc¢ja (odprta vodna
povrs§ina), ki nabirajo hrano v globini do ve¢ metrov,
kjer je malo potopljene in plavajoCe vegetacije ali
pa je ni (veliki Zagar, Copasta ¢rnica, polarni slap-
nik in kormoran). Druge vrste se pretezno prehran-
jujejo v vodi globine 1-3 m (sivka, mali Zagar,
dolgorepa raca, roZnati pelikan), tretjo skupino
pa tvorijo litoralne vrste, ki izbirajo plitvo vodo z
bujno potopljeno in plavajoCo makrofitsko vege-
tacijo (labod grbec, reglja, krehlja, raca Zliarica,
kostanjevka in liska). Obsezna nadvodna helofit-
na in amfifitna vegetacija v plitvinah in na breZinah,
ki jo danes sestavljajo predvsem trstika, rogozi,
§asi itd., je bivali§Ce velike bobnarice in rjave ¢aplje.
Njivska in siva gos ter kozica izbirajo zamocvirje-
ne travnike ali podobne habitate z nizko vegetaci-
jo (podobne zahteve imajo kvakac, siva ¢aplja, bela
Storklja in Zerjav). Prehrana gosi temelji na "pasi”
mocvirne ali kopenske zeliS€ne vegetacije travis¢
(in obdelanih povrsin). Predstavniki kopenskih
habitatov so skobec, orel in poljska vrana, ki na-
seljujejo bolj ali manj odprto (negozdnato) in
mozai¢no strukturirano pokrajino z vecjimi in
manjSimi gozdovi.

Paleookolje na prostoru danasnjega Ljubljanskega
barja, kot ga izkazujejo ptice, je domnevno obse-
galo ve€jo stojeCo vodo z izraZenim pelaskim in
litoralnim obmoc¢jem. Globina vode v pelagijalu
je bila do ve¢ metrov. Litoralno obmocje je obse-
galo vse pasove makrofitske vegetacije: pas potopljene
vegetacije, pas plavajoCe vegetacije in pas nadv-
odne helofitne in amfifitne vegetacije. Kopensko
obmocje je bilo z negozdnimi in gozdnimi bioto-
pi. Izvedena rekonstrukcija paleookolja na podla-
gi indikatorskih vrst ptic sovpada z rezultati ana-
lize rastlinskih ostankov in palinolo§kimi ugoto-
vitvami (npr. Veluscek et al. 2004; Jeraj 2004 in
tam citirana literatura).
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Pomen za cloveka

Domnevamo, da akumulacije pti¢jih kosti v
kolisc¢arskih naseljih predstavljajo kuhinjske ostanke
oz. ostanke prehrane naseljencev. Hipotezo pod-
pira veC dejstev:

1. Kostni material je bil nabran znotraj koliS¢arskih
naselij, v kulturni plasti skupaj z drugimi najdba-
mi. V vseh primerih arheolo§kih terenskih raziskovanj
so pti¢je kosti lezZale v isti plasti skupaj s kostmi
udomacenih in prostozive¢ih velikih sesalcev.

2. Kostni ostanki razliénih vrst ptic so bili na
relativno zelo majhni povrS§ini, Stevilénost in pestra
vrstna sestava ptic je mnogo verjetneje posledica
odlaganja oz. odmetavanja in kopi¢enja ostankov
hrane kot nakljuénega kopicenja poginulih ptic.

3. Veliko Stevilo kosti je poSkodovanih oz. po-
lomljenih, v vzorcu s HocCevarice kar 91,8 %, kar
je najbrz posledica ¢loveske manipulacije s kost-
mi po smrti Zivali, najbrz pa tudi grizenja psov. V
primeru pogina in razgradnje mehkih tkiv po naravni
poti (dekompozicija) kosti ne bi bile v tolik§ni meri
mehansko poskodovane.

4. V nobenem primeru ni ostankov celotnega
skeleta ali vsaj njegovega vecjega dela. Prevladu-
jejo kosti posameznih okoncin, iz Cesar lahko
sklepamo na manipulacijo z organizmom po nje-
govi smrti.

Iz predstavljenih dejstev in z aplikacijo danasnjih
ekoloskih znacCilnosti avifavne lahko sklepamo o
nekaterih znacilnostih paleookolja in o lovnih
habitatih lovca s koli§¢. Dejansko gre za dva pog-
leda na isto okolje, le da smo pri rekonstrukciji
paleookolja omejeni na del pokrajine, saj ne razpo-
lagamo s celotnim naborom vrst. S staliS¢a lovne-
ga habitata koliSCarskega lovca lahko sklepamo,
da je bil uspeSen na stojecih vodah, tako globokih
kot plitvih. To hipotezo utemeljujemo z zastopanostjo
razli¢nih vrst rac, od tistih, ki se zadrZujejo na
odprti globoki vodi v pelaSkem obmocju, do onih,
ki izbirajo plitve obreZne vode litoralnega obmo¢-
ja. Prav tako je lovil vrste v strnjeni nadvodni
vegetaciji. Nacin lova in lovni pripomo¢ki niso znani,
ugibamo lahko na mreze in zanke, vendar od sled-
njih skoraj ni materialnih ostankov. Najdbe raz-
licnih trnkov, na katere so nataknili vabo in jih je
Zival pogoltnila skupaj z vabo (Korosec, KoroSec
1969; Veluscek 2004b), dopuscajo razmiSljanja o
nastavljanju vab za ptice. Lov ptic z ravnimi trnki
je poznan Se z zacCetka 20. st. na Bodenskem je-
zeru (Hiister-Plogmann, Leuzinger 1995), uspesSen
pa je pri lovu ribojedih ptic ali mrhovinarjev. Ko-
lis¢arski lovci so lovili tudi z lokom in pus€ico
(Veluscek 2004b), vendar je moral biti lovec gle-
de na vedenje danasnjih rac vesS¢ strelec in zadeti

na veliko razdaljo. Kakorkoli Ze, velika mnozina
kostnih ostankov vodnih in moc¢virnih vrst ptic
izkazuje uspeSen lov na vodi in v mocvirjih.

Kaj pa kopenske ptice? Posamezni osebki ko-
penskih ptic so zastopani v vzorcih, priakovali
pa bi jih bistveno ve¢, ¢e bi predstavljali pomemb-
nejSo komponento prehrane. KoliS€arjem so bile
najbrZz zanimivejSe ptice z veCjo koli¢ino mesa
(predvsem race), ne vidimo pa razloga, zakaj bi
zanemarjali lov manjSih Zivali iz skupin drozgov,
penic ali golobov. Odsotnost manjsih ptic pevk v
prehrani koli§¢arjev je Se toliko bolj nenavadna,
ker je tradicija lova in uZivanja ptic pevk Se vedno
mocno ukoreninjena v mediteranskem prostoru.
Domacini na kvarnerski in dalmatinski obali Se
danes na primer lovijo velike mnoZine teh ptic s
pomocjo preprostih pasti, ki jo sestavljajo manjsa
kamnita plo§¢a in sistem paliCic.

Primerjava koliScarskodobne in recentne avifavne

Recentna avifavna Ljubljanskega barja in oko-
lice je dobro raziskana. Vrste, ki smo jih nasli na
kolis¢ih, poseljujejo SirSe obmocje tudi v recent-
nem casu, izjema je le roZnati pelikan. Trontelj
(1994) navaja za Ljubljansko barje 229 vrst ptic,
od tega 110 gnezdilk. Od 31 vrst pticev, ki so
zanesljivo, iz koliS¢arske dobe so kvakac, mlakarica,
skobec, liska in kozica tudi recentni gnezdilci na
barju, ostale vrste pa so bolj ali manj pogoste
pomladanske in jesenske preletne ptice oz. so prisotne
izven gnezditvenega obdobja. Tudi gnezditveni status
teh vrst nam ni poznan, vsaj za mocvirnike in
plojkokljune iz rodov Anas in Aythya domnevamo,
da so gnezdile.

SKLEP

Predstavljeni seznam 36 vrst ptic, izvedena
rekonstrukcija paleookolja in lovnega habitata
koliscarskih lovcev na Ljubljanskem barju ni ni-
koli zakljuéeno delo. Nova izkopavanja, predvsem
pa vse bolj natanéne izkopavalne metode nudijo
vse veC informacij o nekdanji favni in flori ter o
nacinu Zivljenja ljudi. Tudi izérpavanja informa-
cij iz najdb so z razvojem znanosti in tehnologi-
je vse uspesSnejSa in omogocajo vpogled v pre-
teklost.

Pri izkopavanjih v minulem stoletju najdbam
pti¢jih kosti niso posvecali veCje pozornosti, kar
z izjemo velikih sesalcev bolj ali manj velja tudi
za druge zooloSke in botani¢ne najdbe. Precej ne-
obdelanega kostnega materiala ¢aka na obdela-
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vo v depoju Narodnega muzeja. Potrebno bo pri-
dobiti podatke o pri nas nabranih zbirkah, ki jih
hranijo avstrijski muzeji. Gre za material, izko-
pan v 19. st. KaZe, da ogromno dela Se Caka.
Odpirajo pa se tudi mozZnosti pri interpretaciji
pti¢jih najdb.
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Finds of bird bones at pile-dwelling settlements in the Ljubljansko barje

Summary

The archaeozoological aviunal finds are presented from the
pile-dwelling settlements in the Ljubljansko barje. They are
suggested to represent bone accumulations from the kitchen
refuse of pile-dwelling settlements from the period from around
the first half of the 4! to the first half of the 2" millennia BC.

The identification of the bird bones has been based on
comparison of material in osteological collections of recent
birds and the relevant literature.! More recent determinations
(Janzekovic, Malez 2004; Veluscek et al. 2004) were made by
Malez from the Institute for Quaternary Paleontology and Geology
of the Croatian Academy of Sciences and Arts, which also has
a comparative osteological collection of recent birds. The most
recent analyses additionally offer a quantitative evaluation of
the material:

1. The number of identified specimens - NISP. NISP ex-
presses the total number of bones or their fragments in the
sample, which can be reliably attributed to individual taxons;

2. Minimum number of individuals - MNI, is the quotient
between the greatest number of individual elements in a sam-
ple and the number of those elements in the skeleton of the
taxon under consideration (Reitz, Wing 1999).

The reconstruction of the paleo-environment is based on
knowledge of the ecological requirements or habitats of the
species represented in the finds (Gregori, Kre¢i¢ 1979).?

RESULTS

List of the sites with archaeozoological finds of birds
in the Ljubljansko barje

The current list of birds from the Ljubljansko barje region
found in archaeological excavations (fig. /), includes 36 spe-
cies that belong to 9 orders (tab. 2):

1. Resnikov prekop (a settlement from approximately the
second quarter of the 5t millennium BC, the finds of the bird
bones from an undetermined period?), the excavation on the
right bank of the I§¢ica was directed in 1962 by KoroSec, while
Veluséek added a trench in 2002. In 1962, the ornithological
finds consisted of the tibia and fibula of a mallard (Anas platy-
rhynchos); (Drobne 1964). In the excavations in 2002, 31 bird
bones were found, 27 of which were anatomically and system-
atically identified. Altogether at least 13 individuals were
documented, belonging to 12 species: small grebe (Tachybap-
tus ruficollis), swan (Cygnus sp.), mallard (A. platyrhynchos),
pintail (4nas acuta), garganey (Anas querquedula), shoveler
(Anas clypeata), common merganser (Mergus merganser), water
rail (Rallus aquaticus), common moorhen (Gallinula chloro-
pus), coot (Fulica atra), robin (Erithacus rubecula), and star-
ling (Sturnus vulgaris), (tab. I).

2. Hoéevarica (second quarter of the 4" millennium BC);
Veluscek directed excavations in 1998. A total of 515 bird bones
were found, among which 295 bones were anatomically and
systematically identified. Altogether at least 143 individual birds
were documented, which belonged to 16 species: bittern (Bo-
taurus stellaris), purple heron (Ardea purpurea), bean goose

(Anser fabalis), mallard (A. platyrhynchos), pintail (4. acuta),
garganey (A. querquedula), shoveler (A. clypeata), common pochard
(Aythya ferina), ferruginous pochard (4. nyroca), tufted duck
(A. fuligula), smew (Mergus albellus), red-breasted merganser
(M. serrator), common merganser (M. merganser), common snipe
(Gallinago gallinago), Pontic gull (Larus cf. cachinnans), and
rook (Corvus frugilegus), (Janzekovi¢, Malez 2004).

3. Cresnja pri Bistri (middle of the 4™ millennium BC);
sampling was directed by Veluscek in 2003. A total of 141 bird
bones were found, among which 117 bones were anatomically
and systematically identified. Altogether at least 20 individu-
al birds were documented, which belonged to 9 species: black-
necked grebe (Podiceps nigricollis), teal (Anas crecca), mallard
(A. platyrhynchos), garganey (A. querquedula), shoveler (A. clypeata),
ferruginous pochard (Aythya nyroca), tufted duck (4. fuligu-
la), sparrowhawk (Accipiter cf. nisus), and coot (Fulica atra),
(Veluscek et al. 2004).

4. Notranje Gorice (approximately 4" millennium and first
half of the 2™ millennium BC); in 1907 and 1908, Schmid
excavated the remains of a pile dwelling settlement in the area
between the railway track and the bed of the Ljubljanica Riv-
er, 200 to 300 m east of the foot of PleSivica. The bone re-
mains of various vertebrates included two species of birds from
the order of marsh birds/waders, black-crowned night heron
(Nycticorax nycticorax) and common heron (Ardea cinerea),
(Rakovec 1955).

5. Maharski pokop/ditch (approximately second half of the
4th millennium BC); precise data are available only from the
excavations in 1970, 1972, 1973, and 1974, directed by Bregant.
Most of the archaeozoological finds were of mammal bones,
and 25 remains from birds were also excavated (Drobne 1974a;
1974b; 1975). The bird bones were not analyzed anatomically
or taxonomically and still await publication.

6. Dezman’s pile-dwelling settlements - between the Ig road
and the IS¢ica River (approximately first half and middle of the
3™ millennium and first half of the 2" millennium BC); exca-
vations were directed by DeZman from 1875 to 1877. Numerous
osteological remains were discovered of mammals, reptiles, fish,
and birds. Dezman cited the following taxons of birds: black-
throated diver (Colymbus arcticus L. = Gavia arctica), cormo-
rant (Phalacrocorax carbo), great white pelican (Pelecanus ono-
crotalus), white stork (Ciconia ciconia), mute swan (Cygnus olor),
grey goose (Anser anser), gadwall (Chaulelasmus streperus = Anas
strepera), common pochard (Aythya ferina), eagle (Aquila sp.),
and crane (Grus grus). Excavation was later continued by the
retired major Count Attems, but nothing is known about the
results. No reports about the excavations were published, while
the finds were donated to the Viennese Agricultural College
and the Joanneum Museum in Graz (Rakovec 1955).

Reconstruction of the paleo-environment
The avifauna of the pile-dwelling settlements of the Ljubljansko

barje, with the exception of Resnikov prekop because of the
questionable age of the bones, predominately consists of spe-

13, J. Baumel (ed.), Nomina anatomica avium (London 1979); B. Krystufek, F. JanZekovié (eds.), Kljuc za dolocanje vretenéar-

jev Slovenije (Ljubljana 1999).

2 See also: S. Cramp (ed.), The Birds of the Western Palearctic, Handbook of the Birds of Europe, the Middle East and North

Africa (Oxford) 1994.
3 See n. 1.
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cies that live in aquatic and marsh habitats, species from the
orders: diver, grebes, wading birds, pelicans, waterfowls, cranes,
and shorebirds. Land-based species, such as starling, eagle, and
rook, were also present, with habitats including wooded and
open areas.

Waterfowl, which predominate among the samples, prima-
rily choose habitats with standing water. Species inhabiting
pelagic areas (areas of open water) were also represented, which
gather food to a depth of several meters, where there is little
or no submerged or floating vegetation (common merganser,
tufted duck, black-throated diver, and cormorant). Other spe-
cies primarily feed in waters to a depth of 1-3 m (common
pochard, smew, pintail, great white pelican). The third group
is composed of coastal species that choose shallow water with
abundant submerged and floating macrophytic vegetation (mute
swan, garganey, teal, shoveller, ferruginous pochard and coot).
The extensive above-water helophytic and amphiphytic vegeta-
tion in the shallows and along the shore, today consisting mainly
of reeds, rushes, and sedges, is the habitat of the bittern and
purple heron. The bean goose, grey goose, and common snipe
inhabit marshy grassland or similar habitats with low-lying
vegetation (the black-crowned night heron, common heron, white
stork, and common crane all have similar requirements). The
sustenance of the goose is based on “grazing” through the marsh
or dry land herbaceous vegetation of meadows (and cultivated
areas). Representatives of land habitats are the starling, eagle,
and rook, which inhabit more or less open (unforested) or mosaic
structured landscapes with large and small copses.

The paleo-environment of the region of the present-day
Ljubljansko barje, as indicated by the bird remains, consisted
of extensive standing water with clearly distinguished pelagic
and littoral areas. The depth of the water in the pelagic zone
was several meters. The littoral area encompassed all zones of
macrophytic vegetation: a zone of inundated vegetation, a zone
of floating vegetation, and a zone of above-water helophytic
and amphiphytic vegetation. The land area contained forested
and unforested biotopes. The reconstruction of the paleo-en-
vironment on the basis of indicative bird species concurs with
the results of the analysis of floral remains and other findings
from the pile-dwelling settlements (cf. Veluscek et al. 2004,
Jeraj 2004 with cited literature).

The significance for humans

The accumulation of bird bones in the pile-dwelling settle-
ments is presumed to represent kitchen remains, i.e. remnants
of the inhabitants’ food. Four facts support this hypothesis:

1. The bone material was found within the pile-dwelling
settlements, in cultural layers that also contained other finds.
In all the archaeological excavations, the bird bones lay in the
same stratum together with the bones of domesticated and wild
large mammals.

2. The osteological remains of various species of birds were
found in relatively limited areas, and the number and variety
of the species of the birds were much more likely to represent
the result of disposal, i.e. the discarding of accumulated food
remains, than any chance accumulation of dead birds.

3. Many of the bones were damaged or broken, 91.8% for
the Hocevarica sample, which most probably resulted from human
manipulation of the bones after the death of the animal, and
as well as gnawing by dogs. The bones would not have been
mechanically damaged to such an extent in the case of a nat-
urally occurring death followed by natural decomposition of
the soft tissues.

4. Not a single example is known of a complete skeleton or
at least a large part of one. Bones of individual extremities
predominate, leading to the same conclusion that the organ-
isms had been manipulated after death.

Certain characteristics of the paleo-environment and the
hunting habitats of hunters from the pile-dwelling settlements
can be deduced from the above facts and comparison of the
present ecological traits of the avifauna. In fact, this repre-
sents two aspects of the same environment, only we are limit-
ed in reconstructing the paleo-environment, as we are lacking
a full sample of species. In terms of the hunting habitat of the
pile-dwelling hunters, it can be concluded that they were suc-
cessful hunters in both deep and shallow standing waters. This
hypothesis is based on the presence of various species of ducks,
from those that prefer the open deep water of the pelagic zone
to those that favor the shallow waters of the littoral zone. Species
were also hunted in dense vegetation above the water level.
The hunting methods and implements are not known, but nets
and traps can be presumed, although there are almost no re-
mains of the latter. Finds of varied hooks onto which bait was
attached and which were swallowed together with the bait (Korosec,
Korosec 1969; Veluscek 2004b), might well indicate the placement
of lures for birds. Hunting birds with a straight hook is known
even from the beginning of the 20" century at Lake Constance
(Hiuster-Plogmann, Leuzinger 1995), and this method was used
for catching fish or carrion eating birds. The pile-dwelling hunters
also used bows and arrows (Velus¢ek 2004b), although given
the behaviour of present day ducks they must have been skilled
archers to hit them at a distance. In any case, the great quan-
tity of bone remains of water and marsh birds indicates suc-
cess at hunting both on water and in the marshes.

What about the land based birds? Isolated individuals of
land birds are present among the samples, although consider-
ably more would be expected, as they could represent an im-
portant component of the diet. The inhabitants of the pile-
dwelling would have been most interested in birds with large
quantities of meat (primarily ducks), but no reason is appar-
ent for them to neglect hunting animals from the thrush, warbler,
or pigeon families. The absence of the smaller songbirds from
the diet of the pile-dwelling inhabitants is even more surpris-
ing given the tradition of hunting and eating songbirds that is
still highly deep-rooted in the Mediterranean lands. The local
inhabitants of the Kvarner and Dalmatian islands even today,
for example, catch large quantities of these birds using simple
drop traps composed of a small stone slab and a system of
short sticks.

The comparison of the Eneolithic and recent avifauna

The recent avifauna of the Ljubljansko barje and vicinity is
well known. The species that were found at the pile-dwelling
settlements also inhabit the broader region in the modern peri-
od, with the exception of the great white pelican. Trontelj (1994)
lists 229 bird species for the Ljubljansko barje, 110 of them nesting
types. Of the 31 bird species from the period of the pile-dwell-
ings, the black-crowned night heron, mallard, sparrowhawk, coot,
and snipe are still present-day nesting birds on the moors, while
the remaining species are more or less frequent spring and autumn
migrating birds, present outside the nesting season. The nesting
status of these species in the Eneolithic period is also unknown,
but nesting can be suggested at least for the wading birds and
waterfowl from the Anas and Aythya orders.

CONCLUSION

The presented list of 36 species of birds, and the recon-
struction of the paleo-environment and hunting habitat of the
pile-dwelling inhabitants of the Ljubljansko barje does not represent
a finalized work by any means. New excavations, accompa-
nied by increasingly exact excavation methodology, continual-
ly offer more information about the former fauna and flora, as
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well as how people lived. The extraction of information from
finds has also become more successful with the development
of science and technology, enabling further insights into the
past.

Not a great deal of attention was paid to finds of bird
bones in excavations in the last century, which with the ex-
ception of large mammals was more or less true for other
zoological and botanical finds. Considerable quantities of bone
material await analysis in the storerooms of the National Museum.
It is also necessary to acquire further information about the
collections of material excavated in the 19" century in Slo-
venia that are kept in Austrian museums. All of this indi-
cates that an immense amount of work is still before us.
Possibilities in the interpretation of bird finds have also
developed.

This article has presented the value of avifaunal arheo-or-
nithological findings and shown the practicality and useful-
ness of including ornithologists in archaeological research, as
is the practice in other countries (e.g. Malez 1995; Bartosiewicz
1996; Pucher, Engl 1997; Kysely 2002; Steppan 2004, etc.).
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