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LUU- JA SARVESEMED EESTI ARHEOLOOGILISES
LEIUMATERJALISVIIKINGIAJAST KESKAJANI

SISSEJUHATUS

Mison selle meistri mattes, kes selliseid riistu loob?
(Paul-Erik Rummo)

Teemavalik

Ké&esoleva uurimistdo teemaks on viikingiaja, hilisrauaaja ja keskaja luuesemed
Eestis. Miks olen valinud just selle teema? Seda valikut p6hjustanud otsustused
on olnud erinevad — osa neist kujunes valja juhuslikult, osa sihiteadlikumalt
kavandades, mdned neist on objektiivsemad, teised subjektiivsemad.

Kdige Uldisemalt vdib arheoloogilise ainese jagada kaheks: kinnismuistised
ja irdmuistised. Kinnismuistised on asulad, linnused, kalmed, ohvrikivid, pdllud
jne. Irdmuistised on esemed: tooriistad, relvad, ehted, savindukillud jm, samuti
inim- ja loomaluud. Esmapilgul tundub kinnismuistis muistse thiskonna maist-
miseks olulisemana: monumentaalsed linnaméded ja kindlused kui vdimu kesk-
punktid, kalmeehitised, mille kaudu vGib saada andmeid matmiskombestikust ja
religioossetest kujutelmadest, asulad ja linnad, mille ehitusjdénused vdimal-
davad teha jareldusi elamute ja asustuse kohta. Kahtlemata on oluline, missugu-
sed olid majad, kus inimesed elasid, kuidas négid valja ja funktsioneerisid
kindlusrajatised, missugused olid p6llusisteemid ja matmispaigad. Koik see
vOimaldab saada teadmisi toonaste inimeste sotsiaalse tausta, majanduslike
vBimaluste, tehnilise arengutaseme, majandusviisi kohta. Kuid inimene vajab ja
on alati vajanud oma igapédevaelus hulgaliselt igasuguseid asju. Maja ehita-
miseks vdi toidu hankimiseks on tarvis mitmesuguseid t60- ja tarberiistu.
Inimesed vajavad kehakatteid, toidundusid, tahavad end ehtida ja hoolitseda
oma valimuse eest, puliavad vabal ajal kuidagi oma meelt lahutada. Sellest ei
ole maapinnas séilinud kuigi palju. Siiski v8ime selle véhese pdhjal saada
natuke rohkem teada kunagi elanud inimestest ja nende igapaevaelust.

Sageli kogutakse arheoloogilistel kaevamistel rohkearvuline esemeline
materjal, kuid paraku liigagi tihti juhtub, et pérast esialgsete kaevamistulemuste
pdgusat avaldamist Ulevaateartiklites jadvad leiud lihtsalt hoidlariiulitele seisma.
Kullaltki tavaline on seegi, et neis llevaadetes leiavad publitseerimist nn “ilusad
asjad”, mida seejarel ka hiljem uldistavates kasitlustes korduvalt publitseeri-
takse ja muuseumides vOi néitustel vélja pannakse. Sellised leiud, nagu tootle-
mise vOi kasutamise kaigus purunenud esemete katked, IGpetamata esemed,
tootlemisjaagid, toorikud, todtlemiseks ettevalmistatud toormaterjal jm, millest
vOib saada sageli tunduvalt enam ja mitmekiilgsemat informatsiooni, jadvad nii
monigi kord téhelepanuta. Teema valiku seda poolt loeksin véhemalt enda
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seisukohalt objektiivseks pdhjuseks, sest see tuleneb valjastpoolt mind. Teisalt
on aga seegi subjektiivne — see on Eesti arheoloogia hetkeseis. Sama
probleemi olemasolu on tddetud ka mujal (nt Augustsson 1995, 34; Mogren
1995, 130, 131; Svensson 1995, 159).

Kuid otseselt subjektiivseks valiku pdhjuseks loeksin enda suhet asjadega.
Olen analliisinud pdhjusi, miks on asjad igapaevaelus tundunud mulle olulised,
ja joudnud jéreldusele, et tegelikult olid minu jaoks téhtsad inimesed, kellega
need asjad seostusid (X, 306)." Samuti nagu mulle kuulunud esemed hoidsid
endas malestust neid valmistanud voi kinkinud inimestest, nii hoiavad ka need
arheoloogilised leiud endas malestust inimestest, kes on neid valmistanud ja
kasutanud. Paraku pole ammu enam olemas inimesi, kes neid tegijaid/kasutajaid
maletaks. Siiski on arheoloogilised esemed midagi reaalset ja kdegakatsutavat,
mis nendest kunagistest inimestest on alles jadnud. Nii, et meil on nendeni joud-
miseks kas see vdhene vOi siis Uldse mitte midagi. Idealistlik ja materialistlik
filosoofia on vastandlikul seisukohal kiisimuses, kumb on t&htsam, kas mdtted
ja ideed vBi materiaalne maailm. Kuid olenemata vastusest sellele kisimusele,
on selge, et ideed ja motted ning materiaalne maailm on vastastikku seotud.
Paratamatult on maapinnas sdilinud ja arheoloogiliselt uuritav kultuuri mate-
riaalne pool ja me oleme sunnitud seda kasutama, et Uritada mdista teist poolt.

Juhuste kokkulangemiseks vOib lugeda aga seda, et esemeteks, millega
hakkasin tegelema, said nimelt luuesemed. Selleks juhuseks oli Ajaloo Insti-
tuudi hoidla labisadav katus, mis 1993. aastal, kui asusin t6dle Al fondi-
hoidjana, Kuusalu leiukollektsiooni kohalt 1abi tilkus, ning samuti asjaolu, et
Kuusalu leiud olid kuni selle ajani jd&nud kataloogimata. Nonda sai minu
esimeseks tooilesandeks labisadanud katuse t6ttu rikutud leiukarpide vaheta-
mine ja seejarel Kuusalu asula leidude kataloogimine. Selle t66 kaigus sattusin
sealt leitud kahepoolsele luukammile. Kammide uurimisega seoses tekkis ja
stivenes huvi ka teiste luuesemete ning nende valmistamise, samuti luuesemete
valmistajate ja kasutajate vastu.

Uurimistddd kavandades olen pidanud tegema veel he olulise valiku —
uurimuse ajalised piirid. Luu ja sarv on olnud oluliseks materjaliks tooriistade ja
tarbeesemete valmistamisel alates kiviajast kuni uusajani. Kogu luuaines on aga
liiga ulatuslik ja eriilmeline, et seda Uhe teema raames késitleda, seetdttu olen
kaesolevas to6s piirdunud kitsama ajavahemikuga. Valisin alumiseks piiriks
viikingiaja, sest praegu on teada vaid uUksikuid kindlalt vanemasse ja
keskmisesse rauaaega dateeritavaid luuesemeid, mis pdhjalikumat anallilsi ei
vBimalda. Ulemiseks piiriks on valitud 1l aastatuhande keskpaik, sest selleks
ajaks kaovad dldiselt kasutuselt paljud varem levinud esemetiiibid.

To0 pealkirja osas oli kaalumisel ka variant “Luu- ja sarvetddtlemine
Eestis”, millest siiski loobusin. Sellelgi on omad p6hjused. Esemete puhul on
vOimalik jalgida vahemalt kahte aspekti: iga ese on kellegi poolt valmistatud

! Doktoritéd osaks olevatele artiklitele on viidatud rooma numbritega vastavalt nende

jarjekorrale kaesolevas to0s.



ning teisalt on see olnud millegi poolest inimesele vajalik, seda on mingil
otstarbel kasutatud. S6na to6tlemine oleks aga réhutanud ainult Ght tahku, mida
nende esemete abil saab jalgida. Arvestada tuleb ka seda, et kindlasti ei ole kbik
kasitletud luu- ja sarvesemed Eestis valmistatud, vaid osa neist on joudnud siia
kaubavahetusena v@i toodud kaasa kaugematelt retkedelt.

Uurimistdod on toetanud Eesti Teadusfond (grandid 2907 ja 4203) ja siht-
finantseeritav teema “Keskus- ja &areala: linn(us), maa ja vdim Eestis muinas-
ajast keskaega”. Soovin ténada koiki, kes selle t66 valmimisele on kaasa aida-
nud: Liina Maldret, kes mééaras luuesemete valmistamiseks kasutatud materjali,
luuesemete koopiaid valmistanud Jaana Ratast, inglise keele tdlki Liis Soont,
eesti keele toimetajat Meelis Lainvood ja inglise keele toimetajat Enn Veldit,
ning koiki kolleege Ajaloo Instituudist, Tartu Ulikoolist ja Eesti muuseumidest,
kes on abistanud mind leiumaterjaliga tutvumisel, vajaliku kirjanduse hanki-
misel ning kasulike mérkuste ja nduannetega, eriti Ulla Kadakat, Aivar Kriiskat,
Lembi Ldugast, Ain Mé&esalu, Heikki Pautsi, Jiri Peetsi, Erki Russowit, Krista
Sarve, Kersti Siitanit, Ulle Tamlat, Andres Tvaurit, Heiki Valku, Gurly Vedru.
Minu suurim tdnu kuulub mu juhendajale ja Gpetajale Valter Langile.

Teoreetiline taust

Uurimistéds on oluline koht nii esemete valmistamistehnoloogia kui ka vi-
malike kasutusvaldkondade uurimisel. Tehnoloogilised tegevused on sotsiaal-
selt maaratud selles, et kdik tehnoloogia aspektid, alates kasitoo spetsiali-
seerumisest kuni materjali todtlemisel kasutatud “tootmisahela” detailideni, on
kinnistatud uhtses sotsiaalses vorgustikus (Preucel & Hodder 1996, 301; Dobres
2000, 110 jj). Esemete valmistamise uurimine annab ko&igepealt vOimaluse
tundma 6ppida muinasaegset tehnoloogiat. Tehnoloogia areng on arheoloogili-
ses aineses paremini jalgitav kui vaimne kultuur (Vidale 1998, 179).
Christopher Hawkes on toonud vélja seitse arheoloogiliste jarelduste taset, mis
ulatuvad suhteliselt lihtsatest kuni védga keerulisteni. Selle jaotuse jargi voib
arheoloogilist materjali kasutada vastuvfetava kindlusega, uurimaks mineviku
tehnoloogiat; majanduse kohta kéivad jareldused on keerulisemad, jéreldused
kultuuri ja religiooni kohta on aga peaaegu véimatud (vt Johnson 2001, 66—67).
Siiski on asjad omavahel seotud ja ka esemete uurimisel ei pea piirduma tiksnes
jareldustega tehnoloogia kohta, vaid selle abil on véimalik jouda ka keerulise-
mate tdlgendusteni, otsida vastuseid kisimustele Uhiskonna majandusliku ja
sotsiaalse arengu kohta.? Luuesemed, nende valmistamisel kasutatud tooriistad
ja tehnoloogia on osa Uhiskonna tegevusest.

Suhe terviku ja osa vahel on hermeneutiline — et interpreteerida osa, on vaja
tunda tervikut, kuid tervikut v8ib mdista alles siis, kui on aru saadud osadest.
Selle probleemi lahendamiseks v@ib luua “terviku” kui skeemi, mida téidetakse
vOi testitakse andmetega. Rekonstrueeritud tervik sisaldab alati olevikku —

2 Tehnoloogia ning inimeste sotsiaalse ja stimboolse kaitumise suhteid kasitleb

naiteks Marcia-Anne Dobres raamatus “Technology and Social Ageny” (2000).
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erinevad olevikud rekonstrueerivad erinevaid minevikke, minevik on osa
olevikust, kuipalju me ka ei pulaks neid eraldada (Preucel & Hodder 1996,
304-307, 525, 528). Arheoloogiline materjal eksisteerib paratamatult olevikus,
ta on olemas siin ja praegu (Johnson 2001, 16-17). Selle materjali t6lgendamine
s6ltub Uhelt poolt uurija isikust, tema vaadetest ja arusaamadest, teisalt aga
niiudisaegse arheoloogiateaduse arengusuundadest ja ainelistest vBimalustest.
Sellest omakorda soltub ka see, missugune osa leiumaterjalist on k&esoleva
hetke uurimisseisu juures kattesaadav. Oma osa jadb kindlasti ka juhusele —
kuhu sattus kaevamiseks valitud (probleemkaevamiste puhul) v&i pealesunnitud
(paastekaevamiste puhul) ala. Dialoogis minevikuga on tulemus nii mineviku
kui ka oleviku produkt (Shanks & Hodder 1995, 6).

Steven Lubar ja David Kingery on réhutanud, et asjade — artefaktide — abil
saab uurida ajalugu. Kuigi ajaloolased kasutavad tavaliselt uurimiseks pigem
dokumente kui esemeid, on ka dokumendid vaid teatud liiki artefaktid,
kusjuures nditeks paleograafid uurivadki dokumente kui artefakte (Lubar &
Kingery 1993a, viii, ix). Jules David Prowni (1993) arvates on iga artefakt ka
ajalooline siindmus — see on miski, mis toimus minevikus, kuid erinevalt
teistest ajaloosiindmustest jatkab see eksisteerimist olevikus. See on ka ainus
osa ajaloost, mis on sdilinud tanaseni ja on kéattesaadav otseseks uurimiseks.
Artefaktid, nagu ka teised ajaloosiindmused mitte lihtsalt ei juhtu, vaid on
teatud pdhjuste tulemuseks. On oma pdhjused, miks ese on just niisugune, sel
viisil kaunistatud, tehtud teatud materjalist jne (Prown 1993,1-3).

Eseme kasutamise seisukohalt v8ib sellel olla utilitaarne, s.0 kasulikkusel
pohinev, ja sotsiaalne funktsioon. Kasulikkuse funktsioonis kasutatakse eset
mateeria ja energia vahetamises, nt kirvest voib kasutada puu langetamiseks,
sulepead kirjutamiseks. Sotsiaalses funktsioonis kasutatakse eset info
vahetamisel — eseme kasutamine sumboliseerib sotsiaalset positsiooni voi
legitimeerib vdimu positsiooni (Preucel & Hodder 1996, 300-301). Sel juhul on
tegu markidega, millel on kultuuriline tdhendus (Yentsch & Beaudry 2002,
215-216). Niisiis vBiks eespool toodud kahele aspektile, s.o valmistamisele ja
kasutamisele, lisada veel kolmanda — tdhenduse. Inimeste valmistatud asjad
peegeldavad sageli, kas teadlikult vGi ebateadlikult, otseselt vGi kaudselt, neid
valmistanud ja kasutanud inimeste tdekspidamisi ning seeldbi kogu nende
kaasaegse uhiskonna tdekspidamisi (Prown 1993, 1).

Luuesemeid uurides olen pludnud leida vastuseid nii esemete praktilise
kasutamise kusimustele kui ka analliisida nende voimalikke stimboolseid,
sotsiaalseid jm téhendusi. Analliisides esemete praktilist, sotsiaalset ja sim-
boolset tahendust ja kasutamist, tekib kusimus, missugune kasutusvéimalus on
praktiline ja milline siimboolne. Oluline on, mida need asjad tdhendasid “neile”
minevikus (Preucel & Hodder 1996, 304-305). Kas me mdistame neid
samamoodi, nagu inimesed, kes neid esemeid kasutasid? Kas kaitsemaagiline
amulett-ripats on simboolne vo&i praktiline ese? VOib néiteks vaita, et
loomahambast ripatsil on simboolne tdhendus ja see pidi siimboliseerima looma
elujdudu ja pakkuma selle kandjale kaitset. Kuid kuidas suhtusid sellesse
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inimesed, kes neid ripatseid kasutasid? Pakkuda millegi vastu kaitset vdib ju
olla hoopiski téiesti praktiline kasutusala. Et aga hammas siimboliseerib looma
v0i selle elujéudu, on sel muidugi ka simboli tahendus.

Miks tegi luueseme valmistaja nimelt selliseid valikuid néiteks kasutatud
materjali osas, kas need olid pdhjustatud ainult praktilistest kaalutlustest, nagu
teatud luu sobivus mingiks esemeks vGi selle kattesaadavus voi vaisid valikut
mdjutada veel mingid muud tegurid (LeMoine 2001; Russell 2001a; 2001b)?
Missugune oli inimese suhtumine luusse kui materjali? Luu on osa loomast, kas
suhtumine luusse vdis sGltuda suhtumisest vastavasse loomaliiki (nt Ullén 1996;
Choyke 2005)? Kas suhtumine kodulooma ja/vdi koduloomaluusse erineb
suhtumisest metslooma ja/vdi metsloomaluusse? Miks muutuvad esemetitibid
ja nende valmistamiseks kasutatavad materjalid? Kdigile neile klisimustele
arheoloogiline leiuaines vastata ei vGimalda.

Arheoloogia teoorias on oluline kiisimus, kas on vdimalik saada teada
muistsete inimeste mdtteid. Kahtlemata on véga raske teada saada ka olevikus
elavate inimeste motteid. Veel keerulisem on mdista neid inimesi, kes on surnud
juba aastasadu ja -tuhandeid tagasi ning kellel vGisid olla meist sootuks
erinevad arusaamad ja maailmavaade. Psuhholoogid uurivad inimeste kditumist
ja pltavad mdista nende motteid kaitumise kaudu. Arheoloog v@ib plida
mdista muistsete inimeste tegusid ja mdtteid neist jarelejadnud materiaalsete
jaanuste kaudu, sh esemete kaudu, mida need inimesed on valmistanud ja
kasutanud (Johnson 2001, 66 jj). Me ei saa kill teada “mis on selle meistri
mdttes”, kuid me vBime analllsida otsustusi ja valikuid, mida ta tegi: miks
valis ta selle materjali, missuguseid to06riistu ja miks ta kasutas, mis otstarbeks
ese valmistati, kas see vOidi teha kaubaks vOi enda tarbeks. Pulides leida
vastuseid neile kisimustele, on vdimalik heita pilku nende inimeste ellu ja
tegemistesse, kes neid esemeid valmistasid ja kasutasid. Edmund Ronald Leach
on rbhutanud, et arheoloogid peavad mdistma, et nende leiud ei ole lihtsalt
esemed, vaid nimelt artefaktid — inimese poolt tehtud asjad, mis on ideede
valjenduseks (Wylie 2002, 129). Viimasel ajal on tehtud katseid “naha”
esemetega seotud inimest — organisaatorit, valmistajat, kasutajat jne. Uheks
selliseks uurimuseks, mis muu hulgas p6hineb ka Eesti leiumaterjalil, on
Kristina Creutzi (2003) Laédnemere imbruse M-tulipi odaotsi analtiisiv t6o.

Sellise teema puhul, nagu luuesemed, on oluline osa arheoloogia alldistsiplii-
nidel — arheozooloogial ja tafonoomial. Arheozooloogia on arheoloogilisest
kontekstist parinevate fauna jaanuste uurimine, meetod informatsiooni saa-
miseks muinasaja toidust ja elatusvahenditest. Arheozooloogid tegelevad eel-
kdige fauna jéanustega, samuti ka arheoloogiliste esemetega, mis on tehtud
loomade vastupidavatest (eelkdige skeleti) osadest. Oluline on arendada vélja
usaldusvaarseid kriteeriume eraldamaks inimeste ja loomade tegevusest jaavaid
jalgi luudel, samuti “kulinaarse” tegevuse jalgi tootlemisjalgedest (Mignon
1993, 351-356). Mdnikord on arheoloogilise materjali hulgas tles korjatud
tootlemisjalgedeta voi ainult kulinaarsete |6ikejalgedega luutiikke, samuti
juhtub, et esemeid v6i nende katkendeid on sattunud osteoloogiliste kogude
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hulka (nt 111, 264; VI, 159-160; Maldre 2002, 3; Stopp & Kunst 2005).
Tafonoomia on arheoloogia alldistsipliin, mis tegeleb arheoloogilisi andmeid
mdjutavate protsesside uurimisega, eriti protsessidega, mis mdjutavad fauna
jaanuste ladestumist. See hdlmab ka&iki siindmusi algse ladestumise ja jadnuste
avastamise vahel. Iga leiukogu moodustumise tingimused on unikaalsed ja see
muudab tafonoomiliste protsesside Uldistamise keeruliseks. V&tmekisimuseks
on eristada inimtegevuse (nn “kultuurilise” kaitumise) marke luul nendest, mis
on looduse voi loomade tegevuse tulemus (nn “looduslik™ kéitumine). Tafonoo-
milised uuringud annavad andmeid kittimismudelite, toiduks eelistatud liikide,
tapmis- ja toiduvalmistamisharjumuste kohta, elatusvahenditega seotud tegevus-
test, mineviku majanduse iseloomulikest tunnusmérkidest, mis on mdjutanud
inimese kohanemise mudeleid ja loomade kasutamist erinevates mineviku-
situatsioonides (Mignon 1993, 335-339; Johnson 2001, 45-46).

L uu-uurimise arenguloost

Et luu on olnud oluliseks todriistade valmistamise materjaliks nii kiviajal kui ka
hilisematel perioodidel, on arheoloogiliste muististe kaevamisel teiste esemete
korval sageli leitud ka luust ja sarvest tehtud esemeid. Publikatsioone luu-
esemete ja luutddtlemise kohta on ilmunud rohkesti, nende hulgas leidub nii
tksikule leiuliigile (nt Blomqvist 1943; Davidan 1962; Andersen 1968; Cinthio
1976; Persson 1976; Northe 2001), ihe muistise luuainesele (nt Clason 1980;
Dijkman & Ervynck 1998; Ulbricht 1978; 1984; MacGregor et al. 1999;
Gostenénik 2001) kui ka mdnele spetsiaalsele materjalile (nt Smirnova 2001;
Riddler 2003a; Bendrey 2003; Bartosiewitcz 2005; Batey 2005) keskenduvaid
uurimusi, aga ka Uldistavaid kasitlusi, mis analttisivad mingi piirkonna voi
perioodi luuesemeid (nt Hruby 1957; Roes 1963; MacGregor 1985; Russell
2001b). Samuti on luuesemeid késitletud muististe publikatsioonides muu
leiumaterjali hulgas (nt Andersen et al. 1971; Schoknecht 1977; MacGregor
1982; Rogers 1993).

Kui varasemates uurimustes oli pdhitdhelepanu enamasti pddratud tiipoloo-
giatele ja kronoloogiale, siis aja jooksul, seoses huvi kasvuga muinasaegsete
tehnoloogiate vastu, on ha enam hakanud ka luuesemete uurijate tahelepanu
koitma esemete valmistamine ja kasutamine. Uheks oluliseks raamatuks luu-
to6tlemise uurimise suunamisel oli Sergei Semjonovi (1957) muinastehnoloogiat
késitlev uurimus, mis tugines esemete pinnale nende kasutamise kaigus tekki-
nud jélgede uurimisele mikroskoobi abil. Raamat ilmus 1964. aastal inglise
keelde tdlgituna Londonis (S. A. Semenov. “Prehistoric Technology”). Kuigi
mitte kdik jareldused ei osutunud digeks, andis see tduke kasutusjélgede uuri-
misele ja eksperimentide labiviimisele, mille abil tehakse kindlaks erinevast
tegevusest vdi erineva materjali poolt luu pinnale jaavaid jélgi ja pultakse
seeldbi leida esemetele vBimalikke kasutusvaldkondi (nt MacGregor 1975;
Becker 1990; Jensen 2001; Griffitts & Bonsall 2001; Christidou 2005; Maigrot
2005; Van Gijn 2005). Meetod on oluline seet6ttu, et vdimaldab saada andmeid
ka niisugustest tegevusaladest, millest maapinda mingil pdhjusel, néiteks mater-
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jali halva séilivuse tottu, ei ole jalgi jadnud (nn vastastikune valgustamine —
reciprocal illuminating: LeMoine 2001; Griffitts 2001; Olsen 2001).

Teine oluline uurimisvaldkond on esemete valmistamine. Selles osas on
plutud saada Ulevaadet kogu tootmisprotsessist, materjali ettevalmistamisest ja
kasutatud téoriistadest. Materjali ettevalmistamise uurimise osas alustati ekspe-
rimente samuti juba 1950. aastatel (vt Zurovski 1973). Luumaterjalide mehhaa-
niliste omaduste ja neile sobivate valmistamistehnoloogiate uurimisel on oluline
osa Arthur MacGregori ja John Currey to6del (Currey 1979; MacGregor &
Currey 1983; MacGregor 1985; 1991), samuti on seda teemat kasitlenud Ingrid
Ulbricht (1978; 1984). Esemete valmistamiseks kasutatud téoriistu on uuritud
nii esemetel olevate to6tlemisjalgede kui ka eksperimentaalse meetodi abil (nt
Ulbricht 1978; MacGregor 1985; Ambrosiani 1981; Schibler 2001; Steppan
2001; Cristiani & Alhaique 2005).

Valmistamisprotsessi kirjeldamine on aga alles esimene samm, mis annab
vBimaluse esitada uusi kisimusi, arendada valja laiema tdhendusega mudeleid
ja paigutada tooriistade tootmist sotsiaalsesse konteksti. 1970. aastatest alates
hakati rohkem téhelepanu p6drama ka sotsiaalse ja majandusliku tausta uurimi-
sele, samuti tafonoomilistele protsessidele, toormaterjali osas tehtavatele
valikutele ja nende pdhjustele (nt MacGregor 1976; 1985; MacGregor et al.
1999; Ambrosiani 1981; LeMoine 2001; Averbouh 2001; Olsen 2001; Russell
2001a; 2001b; Smirnova 2001; Deschler-Erb 2001; Choyke 2001; 2005).

Luutdotlemise uurimise arengu seisukohalt on oluline ICAZ’i (International
Council for Archaeozoology) koosseisu kuuluva Worked Bone Research
Group’i (WBRG) tegevus, mis sai alguse 1997. aastal ja mille eesmargiks on
arheoloogide ja arheozooloogide rahvusvahelise koost66 arendamine (vt
Choyke & Bartosiewicz 2001). Esimene konverents oli veel killaltki véikese
osavdtjate arvuga, kuid selle peamiseks tulemuseks oli WBRG moodustamine.
Kuigi ettekandeid oli rohkem, on esimese konverentsi kditesse h6lmatud ainult
seitse artiklit, mis kdik késitlevad luumaterjalide valikut ja toé6tlemist P6hja- ja
Kesk-Euroopas esimesel aastatuhandel pKr (Riddler 2003b).

Toogrupi jargnevad koosolekud on toimunud iga kahe aasta jarel, neil peetud
ettekannete publitseerimine v@imaldab tuua uurimistdd tulemusi kallaltki
kiiresti rahvusvahelisse kasutusse. 1999. a Budapesti konverentsi kogumikust
(Choyke & Bartoseiwicz 2001) v@ib olulisena mainida Genevieve LeMoine’i
(2001) artiklit, mis kasitleb ulevaatlikult luuesemete ja luuttétlemise arengu-
lugu. Aline Averbough’ artikkel (2001) samas kogumikus on oluline selle poo-
lest, et tutvustab toddeldud Iluumaterjali tehnilis-majandusliku analliusi
metodoloogilist arengut (vt Luik 2002). 2003. a Tallinnas l&biviidud 4. konve-
rentsi toimetised ilmusid 2005. a kevadel (Luik et al. 2005) ning 2005. a
sugiseks valmib 2001. a Baselis toimunud 3. konverentsi ettekannete kogumik
(Schibler ilmumisel).

Nendes kogumikes on hélmatud luuesemed ja luutéétlemine paleoliitikumist
keskajani. Kahtlemata on erinevate perioodide uurijate ette kerkivad probleemid
erinevad, nagu ka nende perioodide esemetiiiibid, kasutatud toormaterjalid ja
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tootlemisvotted. Seetdttu on minu uurimistodle vordlusmaterjali leidmiseks
olulisemad eelkBige need uurimused, mis tegelevad sellele lahedase aja-
perioodiga. Nendest tdhtsamatena tuleb mainida eelkdige Ingrid Ulbrichti ja
Arthur MacGregori Kirjutisi. Ingrid Ulbrichti monograafia sarvet6otlemisest
viikingiaegses keskuses Hedebys (1978) on pdhjalik (ilevaade sarve kasutamis-
vBimalustest, kasutatud tdoriistadest ja tdovotetest ning samuti levinud
esemettiupidest. Korduvalt on leidnud viitamist vdi taaspublitseerimist Ulbrichti
esitatud skeem hirvesarve tikeldamise ja saadud osade kasutamise kohta
(Ulbricht 1978, joon 3). Samuti on paljuviidatud raamatuks Ulbrichti uurimus
Schleswigi luu- ja sarvesemetest (1984), milles autor analliisib 11.-13. sajandi
leivainest ja annab Ulevaate sel perioodil kasutatud materjalidest ja to6tlemis-
skeemidest. MacGregorilt on ilmunud luuesemete kohta arvukalt artikleid (nt
MacGregor 1975; 1976; 1991; MacGregor & Currey 1983; MacGregor &
Mainman 2001) ja kaks raamatut (MacGregor 1985; MacGregor et al. 1999).
1985. aastal ilmunud pdhjalik monograafia on siiani iks enim viidatud raamat
selles valdkonnas, samuti kogumikus “English Medieval Industries” (Blair &
Ramsay 1991) avaldatud artikkel. Yorki luu- ja sarvesemete pdhjalik analiiis ja
leiukataloogid on esitatud koos Ailsa Mainmani ja Nicola Rogersiga kirjutatud
raamatus (MacGregor et al. 1999). Lahemate naaberalade luuesemete ja
-tootlemise osas tuleb nimetada eelkdige Ljuba Smirnova uurimusi Novgorodi
leiumaterjali kohta (nt Smirnova 1995; 1996; 1998; 1999; 2001; 2002).
Kullaltki arvukalt on vdrreldava ajaperioodi kohta luuesemete késitlusi ilmunud
Poolas (nt Hilczeréwna 1961; Chmielowska 1971; Cnotliwy 1993a; 1993b).
Olulise publikatsioonina vdib nimetada Kristina Ambrosiani raamatut (1981),
milles leiumaterjali ja valmistamistehnoloogiate korval arutletakse luuesemeid
valmistanud meistrite véimaliku eluviisi Ule viikingiajal. Sama teemat késitleb
Lundi leiuainese pdhjal Axel Christophersen (1980a; 1980b), kes anallilsib
pohjalikult vaadeldaval perioodil Lundi ké&sitd0 arengus toimunud muutusi
sarve- ja luutootlemisjaatmete pdhjal. Luuesemete materjali maaramisel on
abiks olnud Elisabeth Schmidi loomaluude atlas (1972).

Luu-uurimisest Eestis
Muinastehnoloogia pdhjalikum uurimine Eesti arheoloogias algas 1980-ndate
IGpus ja 1990. aastatel. Oma osa selles oli 1986. aastal Ajaloo Instituudi
koosseisus loodud struktuuriiiksusel — geoarheoloogia ja muinastehnoloogia
laboratooriumil, ja alates 1990. aastatest Eesti Teadusfondi grantidel, mis
vBimaldasid interdistsiplinaarset koostodd teiste Eesti uurimisasutustega ning
kontakte valismaa teadlaste ja teaduskeskustega. Arheoloogide tahelepanu on
koitnud keraamika- ja klaasivalmistamine, rauasulatamine ning rauast relvade ja
tooriistade valmistamine, tekstiil, hobeehted (nt Kriiska et al. 1991; Kriiska
1995; Peets 1987; 1991; 2003; Tamla & Kallavus 1998; 2000).

Luuesemeid on enamasti ké&sitletud mingit perioodi, piirkonda VvOi
konkreetset muistist kajastavates uurimustes muu leiumaterjali hulgas (nt
Moora & Saadre 1939; Trummal 1964; Aun 1992; Lang 1996; Tvauri 2001),
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samuti mdnda esemetiilipi anallilisivates uurimustes (nt Méesalu 1989; Vedru
1999). Rohkem on asutud luuesemetele tahelepanu osutama alles 1990. aastatel.

Uksikuid artikleid luuesemete kohta ilmus juba 1930. aastatel: Richard
Indreko (1931) kirjutas kiviaja luuesemete ornamendist ja luuskulptuuridest,
Artur Vassari (1938) artikkel tutvustas kivikirstkalmetest leitud labidaspeaga
luundelu (mida selleks ajaks oli teada vaid kuus eksemplari).

Uheks esimeseks pohjalikumaks tiht luuesemetiitipi kasitlevaks artikliks voib
lugeda Valter Langi “Eesti labidaspeaga luundelte dateerimisest” (1992). Kuid
nimetatud artikli pealkirjas vaarib r6hutamist eelkdige sdna dateerimisest, mitte
luundelte. Lang on selles artiklis analliisinud nende ndelte erinevaid tidipe,
noelte leiukonteksti ja kaasleide. Artikli eesméargiks ei olnud mé&érata ndelte
valmistamiseks kasutatud materjali ega uurida valmistamistehnoloogiat, vaid
dateerida matuseid, millest on kdnesolevaid ndelu leitud.

Jargmiseks uurijate tdhelepanu koitnud esemetiilibiks olid luukammid. Esi-
mesena ilmus k&esoleva uurimuse autori artikkel ihepoolsetest luukammidest
Eestis (Luik 1994), peagi jargnes Tartust leitud kamme tutvustav publikatsioon
Peeter Piiritsalt (1995) ja Ulevaade Eesti kahepoolsetest kokkupandud
kammidest (Luik 1996). Kdik nimetatud artiklid tegelevad kammide tipo-
loogia(te) ja kronoloogia koostamisega ning piliavad leida vb6imalusi kammide
tdpsemaks dateerimiseks. Kuid tahelepanu on hakatud osutama ka kammide
valmistamiseks kasutatud materjali mé&ramisele ja valmistamistehnoloogia
uurimisele. Sellest esialgsest uurimistodst kammide alal kasvas valja uurimis-
projekt “Muinas- ja keskaegsed luukammid ja kammikujulised ripatsid Eestis”,
mis leidis toetamist Eesti Teadusfondi poolt (grant nr 2907, 1997-1999) ja mille
tulemusena ilmus monograafia Eesti luukammidest (Luik 1998). Monograafias
jatkasin juba eelnevate artiklitega alustatud t66d kammide tiipoloogia ja krono-
loogia osas, kuid materjalimaarangutele ja valmistamistehnoloogia uurimisele
lisandus seoses pikapiiliste kammidega (nimetatud ka “kudumiskammideks™)
vBimalike kasutusvaldkondade analuilis. Esemetlpoloogia osas jargnes artikkel
kammikujulistest ripatsitest, milles lisaks luust ripatsitele kasitlesin ka pronksist
kamm-ripatseid (I1). Seoses kamme-ripatsitega vOib uue suunana mainida
esemete stimboolse tahenduse uurimist. Luuesemete analutsiks kasutasin teisigi
vBimalusi, nditeks kammid kui importesemed ja/vdi nende valmistamine
kohapeal (Luik 1998; 1999a).

Umbes samal ajal asuti luuesemeid uurima ka teise vdimaliku mudeli, s.o
the leiukoha luuainese alusel. Eesti Teadusfondi grandi teema “Eesti muistsed
linnused: Varbola Jaanilinn. Kaitseehitised, hoonestus, leiumaterjal. Sotsiaal-
majanduslik ja sojalis-poliitiline taust” (grant nr 1019, 1994-1997) raames
analiitisisid ja maarasid Varbola linnamée luuainest Ulle Tamla ja Liina Maldre.
Uurimistd6 pOhjal koostatud ettekanne esitati WBRG 2. konverentsil Buda-
pestis 1999. aastal ja publitseeriti konverentsi kogumikus (Tamla & Maldre
2001). Artiklis on rohkem tahelepanu pdoératud kasutatud materjalile ja esemete
valmistamisele, linnamde vordlemisi napp luuaines ei anna erilisi vBimalusi
tipoloogiate ja kronoloogiate loomiseks. Samas kogumikus avaldati veel (he
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Eesti muistise luumaterjali analtis (Maldre 2001), mis keskendub Otepéa
linnaméel luuesemete valmistamiseks kasutatud materjalidele. Uhe Eesti leiu-
koha, Tallinna Sauna tédnava kaevandi, luuesemeid kasitleb kolmaski artikkel
selles kogumikus (1X), milles olen pd&hitdhelepanu podranud taas kall
kammidele kui antud leiukoha paremini dateeritavale leiuriihmale, kuid liihikese
Ulevaate olen andnud ka teistest luuesemetest. Teatud tSukeks luuesemete
uurimise jatkamisel Eestis saigi nimetatud Budapesti konverents, kus peetud
ettekanded naitasid erinevaid vOimalusi selle esemeliigi uurimisel (vt Luik
2002).® Uurimisteemat “Luu- ja sarvesemed Eesti arheoloogilises leiumaterjalis
muinas- ja keskajal (I aastatuhande viimasel veerandil ja Il aastatuhande
esimesel poolel pKr)” toetas Eesti Teadusfond (grant nr 4203, 2000-2003).
Selle grandi raames keskendusime pdhiliselt esemete valmistamiseks kasutatud
materjali maaramisele, to6tlemisvotetele ja todriistadele ning esemete kasutus-
valdkondadele; uhtlasi alustasime eksperimente luuesemete valmistamiseks.
Seejuures oleme teemat kasitlenud nii mone konkreetse leiuliigi (VI1; VIII) kui
ka leiukoha vaatenurgast (I; 111; 1V; XI; Luik et al. 2001). Oma eelised ja
puudused on mdlemal variandil. Leiutitbi uurimisel on vimalik koostada
tipoloogiaid ja otsida kronoloogilisi erinevusi, minna siigavuti esemetidibi
tdhenduse ja kasutusvaldkonna otsimisel, anallilisides nii vdimalikke praktilisi
kui ka siimboolseid tdhendusi. Samuti on vdimalik Uksikasjalikult kéasitleda
eseme valmistamisprotsessi. Kuid v8ib juhtuda, et materjali valiku osas ei saagi
mingeid erinevusi jalgida, sest kdik Uht tulpi esemed on tehtud alati Uhest ja
samast luust. Leiukoha materjal vdib aga olla vagagi eriilmeline, sisaldades
esemettiipe ainult Uksikute eksemplaridena, mis tupoloogia ja kronoloogia
koostamist ei voimalda. Kuid rohkem vdib saada andmeid nditeks toormaterjali
osas tehtud valikutest, kasutatud tootlemisvBtetest ja tooriistadest; eriti
huvitavad ja informatiivsed v@ivad olla leiukohalt saadud tdoétlemisjadgid ja
poolfabrikaadid, mida the leiuttbi kasitluses saab kasutada ainult juhul, kui on
selge, missugust eset on tahetud valmistada. Kasitledes Eesti erinevate muististe
leide, avanevad kahtlemata avaramad vB8imalused nii tlipoloogia ja kronoloogia
kui ka tootmis- ja tarbimisstrateegiate, toorainevalikute, todriistade ja to6tlemis-
votete valjaselgitamisel (nt V).

Allikad, uurimismetoodika ja uurimisiilesanded

Uurimistdo allikmaterjaliks on Eestist leitud luuesemed ja tootmisjaagid.
Pdhjalikumaks késitlemiseks on valitud muistised, kus luuesemed on suhteliselt
hésti sailinud ja on vdimalik jalgida ka luuttétlemisel kasutatud tédvahendeid ja
-meetodeid. Tagamaks kasutatud leiumaterjali vdimalikult suurt representa-
tiivsust, on valiku puhul arvestatud, et oleksid esindatud késitletava perioodi
erinevad ajajargud (viikingiaeg, hilisrauaaeg, keskaeg) ja samuti eri laadi

® Lisaks raua- ja keskaegse luuainese Kasitlemisele on viimasel ajal asutud

pdhjalikumalt uurima ka Eesti mesoliitilisi ja neoliitilisi luuesemeid (Salu&ar 2004,
David 2005).
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muistised (avaasulad, linnaméded, matmispaigad, keskaegsed linnad ja alevid).
Pdhjalikumaks kaésitlemiseks valitud leiukohtade luuesemetest on koostatud
kataloogid." Kataloogides sisalduvad eseme kirjeldus, mddtmed, leiukoht,
kasutatud materjal ja viited varasema publitseerimise kohta. Esemete materjali
on madranud arheozooloog Liina Maldre. V&imaluse korral on méaratud nii
loomaliik kui ka skeletiosa. Paljude esemete juures aga saab kindlaks teha ainult
seda, kas tegu on luu vOi sarvega. T60 eesmaérgiks ei ole leida Ules Kkoiki
mingisse esemetulipi kuuluvaid Uksikuid leide, vaid analttsida Eestis levinud
esemetlipe ja nende Uldist ajalist ja ruumilist levikut. Seetdttu ei ole ka
kataloogid Ules ehitatud mitte leiuliikide, vaid leiukohtade kaupa. Seejuures
leidub kataloogides selliseidki leide, mille dateering on t60 ajalistest piiridest
varasem vOi hilisem ja mis t66s kasitlemist ei leia.

Eseme valmistamiseks kasutatud materjali kdrval olen uurimistoos oluliseks
pidanud esemetel leiduvaid t66tlemis- ja kasutamisjalgi. Tootlemisjalgede osas
on eriti huvipakkuvad tootmisjditmed ja IGpetamata esemed, mille p&hjal on
vBimalik kindlaks teha nii kasutatud t6driistu kui ka tegevuste jargnevust luu-
tootlemise kdigus. Luuesemete valmistamisel tarvitatud tooriistade ja to6tlemis-
vOtete paremaks tundmadppimiseks on l&bi viidud eksperimente — arheo-
loogiliste esemete koopiaid valmistas kunstnik Jaana Ratas. Luutdtlemisel
kasutatud luuainest vordlesime vdimaluse korral ka kaevamistel leitud osteo-
loogilise materjaliga, mis nditab, missugused toormaterjalid olid tGendoliselt
kattesaadavad. Samuti selgub osteoloogilise materjali pdhjal, kas kaevamis-
kohal on tegemist tapa-, toidu- v6i tootmisjaatmetega (nt Paaver 1956; Maldre
1997; 1999; 2001; 2003).

Tootmisjaékide ja poolfabrikaatide olemasolu vdi puudumise pdhjal
leiukohas pultakse leida vastuseid kiisimustele kohalikust tootmisest, kasutatud
tootlemisvatetest, esemete vdi toormaterjali impordist. Irdmuististe osas kehtib
sama tddemus, mis kKinnismuististe puhulgi. Samuti nagu kivikalme olemasolu
tbendab asustuse olemasolu, kuid kalme puudumine ei tdhenda tingimata veel
asustuse puudumist (Lang 2000, 22), nii ka luutdotlemisjaatmete ja I6petamata
esemete olemasolu tdendab kull luuesemete valmistamist kohapeal, aga nende
puudumist ei saa lugeda tdendiks, et neid kindlasti pole kohapeal valmistatud.
Luutdotlemisjaatmete puudumisel vBivad olla mitmesugused pdhjused. Juhul,
kui 18bi kaevatud on ainult véike osa kogu muistisest, v6ib nende leidmine voi
leidmatajadmine olla seotud lihtsalt juhusega. Samuti vBivad mdju avaldada
tafonoomilised protsessid, nagu erinevad séilimistingimused (nt luukillud,
-laastud, jm véikesed todtlemisjdatmed sailivad halvemini kui kompaktsed
valmisesemed, mille pind vGib olla t66tlemise v6i kasutamise kaigus siledaks
poleeritud), erinev suhtumine tootmisjdatmetesse ja sellest tulenevalt nende
erinev kasitsemine (Johnson 2001, 45-46; LeMoine 2001; Russell 2001b).

*  Kataloogide suure mahu t6ttu ei ole neid toéle lisatud. Kataloogid sailivad Ajaloo

Instituudis.
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Lisaks tO0tlemise uurimisele on téhelepanu pdodratud ka esemete kasuta-
misele, mis vdimaldab saada laiemat ettekujutust inimeste elust ja tegevus-
valdkondadest. Kasutusvaldkondade puhul on véimalik paralleele leida ka
etnograafilisest ainesest. Samuti on otsitud vordlusmaterjali naaberaladelt ja
kaugematestki piirkondadest, kus mdnikord leidub andmeid luuesemete
valmistamise ja kasutamise kohta ka Kirjalikes allikates. Eesti puhul on luu-
esemeid mainivaid kirjalikke allikaid teada napilt ja neidki vOib seostada pigem
etnograafiliste esemetega (nt Russwurm 1855, 107).

Eseme tdhendus s6ltub leiukontekstist. Tulenevalt muistise sailivusest, sa-
muti ka kaevamiste dokumenteerituse tapsusest, on v@imalused stratigraafiliste
meetodite kasutamiseks muististes erinevad. Suletud leiukompleksidena paku-
vad dateerimise osas eriti huvi matused, kuid matustest parineb ainult killaltki
vdike osa Eestist leitud luuesemetest (111; V). Lisaks dateerimisv@imalusele on
matused huvipakkuvad ka kisimuses, kas hauapanusena vdib esemel olla
teistsugune tdhendus (nt Choyke 2001).

Uurimistdds olen pbhjalikumalt tutvunud viikingiaegse ja hilisrauaaegse
leiuainesega, millest olen suurema osa olemasolevat materjali 1abi vaadanud.
Viikingi- ja hilisrauaaja leiumaterjali sisaldavate muististe luuesemetest
annavad Ulevaate tabelid 1 (asulate ja linnamégede leiud) ja 2 (kalmete leiud)
(vt ka levikukaarte joon 1-2). Keskaegse ja hilisema materjali osas olen 1abi
tootanud Ajaloo Instituudi leiukogus olevad esemed (peamiselt Tallinna ja
Otepaa leiud), Eesti Ajaloomuuseumis asuva Lihula leiukogu, Tartu Ulikooli
arheoloogiakabinetis asuvad Tartu (Botaanikaaed, Lossi tanav) ja Viljandi (Pikk
tdnav, spordihoone) leiud, Viljandi muuseumis Jaani Kiriku kaevandi leiud ja
Harjumaa muuseumis Keila mdisa leiud. Peale selle olen uurinud suuremat osa
enne 1998. aastat leitud luukamme Eesti muuseumides (Luik 1998), ning
kasutanud ka vélitdode Ulevaadetes jm publitseeritud leide. Osa muististe puhul
(Maidla kalme, Pada ja Linnaaluste asulakohad, Lihula keskaegne alevik,
Tallinna Roosikrantsi tdnava kaevand) on Liina Maldre poolt taielikult labi
vaadatud ka leiukoha arheozooloogiline aines, mis ménel juhul andis olulist lisa
leidude ja tootlemisjadkide osas.

Lisaks Eesti luuleidudele olen saanud p6gusalt tutvuda Stockholmi Ajaloo-
muuseumis olevate Birka ja Eketorpi luuesemete, eelkdige kammidega (1997.
aastal). 2000. aastal oli vdimalus koos arheozooloog Liina Maldrega viibida
Novgorodi muuseumis ja tutvuda sealse rikkaliku luuesemete koguga.
Novgorodi luuesemete uurimisega tegelev L. Smirnova tutvustas meile ka oma
meetodeid luumaterjalide maaramisel, saime ndha ka Eesti jaoks eksootilisest
materjalist — morsakihvast esemeid. 2002. aastal oli koos Ulle Tamlaga
vBimalus kasutada Léati Ajaloomuuseumi arheoloogiafondi Riias. Kuigi p&hi-
tahelepanu oli sel korral Lati luulabidakestel, dnnestus saada aimu ka sellest,
kuivord rohkearvuliselt leidub luuesemeid Daugmale leiuaineses, mis enamikus
on siiani publitseerimata.
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Doktoritd6 koosneb 11 artiklist, mis on ilmunud aastatel 1999-2005, neist
kolm on valminud koostdds Liina Maldrega® ja iiks koos Ulle Tamlaga.®
Enamikus artiklites olen analltsinud tGhe vdi mitme muistise luuainest, mis
vastavalt leiukohale kasitlevad thte vGi ka mitut ajaperioodi. Pdhjalikumalt
kasitletavaid viikingiaegseid leiukohti on kaks: Rduge linnamégi koos selle
juures olnud asulaga (1) ja Pada asulakoht (I11). Samuti analtusitakse viikingi-
aegseid leide Kuusalu Pajulinnast ja asulakohtadelt (1) ning matmispaikade
leide (VI). Hilisrauaaja leiukohtadest on kasitletud Varbola, Soontagana, Ldha-
vere ja Valjala leide (V), Kuusalu hilisrauaaegset leiuainest (1V) ja kalmistute
leide (I11; VI). Keskaegsest materjalist on pdhjalikumad (levaated ilmunud
kahe kaevandi kohta Tallinnas: Sauna t 10 (1X) ja Roosikrantsi t 9/11 (XI),
samuti Lihula linnuse ja aleviku kohta (X).

Osa artikleid keskendub monele konkreetsele luuesemetiilibile, mis on
dateeritud luhemasse voi pikemasse ajavahemikku. Viikingiaegsetest eseme-
tldpidest olen pdhjalikumalt kasitlenud kammikujulisi ripatseid (1), ning koos
hilisemate leidudega uiske (VII). Luust labidakeste puhul on koos Eesti
leidudega antud ulevaade ka Latist leitud labidakestest (VII1).

Doktoritdd eesmérgiks on analtiisida luut6dtlemise kui kasitdoala arengut
Eestis nooremal rauaajal ja keskajal. Luukamme uurides joudsin jareldusele, et
muinasaega kuuluvaid kamme vbib tdendoliselt pidada importesemeteks (Luik
1998, 135-143). Asudes uurima ka teisi luuesemeid ja tootlemisjadke, siivenes
arvamus, et muinasajal on kohapeal valmistatud iksnes lihtsamaid luuesemeid.
Muinasaegse luutodtlemise taseme kohta olen seetdttu plstitanud hipoteesi, et
nooremal rauaajal on Eestis selles osas tegu pohiliselt kodukésitdtga ja esemeid
valmistati enda tarbeks ise. Tooraine valikul lahtuti eelkdige selle Kkatte-
saadavusest — enamasti kasutati esemete meisterdamiseks toiduks tarvitatud
loomade luid; samuti luu sobivusest mingi eseme valmistamiseks — sobiva
kuju tottu vajas luu ainult minimaalset tootlemist, millega tuli toime ka koge-
musteta inimene. Noorema rauaaja leiuainese keerukamate, spetsialiseerunud
valmistajat eeldavate esemete enamust v3ib arvatavalt pidada importtoodeteks.
Seejuures tekib kisimus, miks jai luutdédtlemine kodukasitoo tasemele, samas
kui mdnede teiste késitodde puhul oli tegu spetsialiseeritud tootmisega tellijale
(relvasepis jm sepat6d, hBbesepis; nt Creutz 2003; Peets 2003; Tamla &
Kallavus 1998; Tamla et al. 2004); rauda toodeti muinasaja I6pul juba peaaegu
toostuslikul tasemel ja ilmselt veeti osa toodangust ka Eestist valja (Peets 2003).

® Kaasautor Liina Maldre (I; I11; XI1) on madranud luuesemete valmistamiseks kasu-

tatud materjali, samuti leiukohtade osteoloogilist ainest, poorates seejuures tahelepanu ka
vBimalikele t66tlemisjélgedega luudele kaevamistel kogutud loomaluude hulgas.

® Luulabidakeste artikkel (VII11) valmis koostéds Ulle Tamlaga seetdttu, et olime
kumbki luuesemete uurimisel hakanud huvi tundma labidakeste vastu, U. Tamla seoses
Varbola luuesemete analulsiga ja mina seoses luuesemeid hd&lmava grandiprojekti
tditmisega. U. Tamla oli juba varem vaadanud (ile osa labidakesi Riias Léti Ajaloo-
muuseumis, Uhiselt kdisime neid uurimas 2002. a.
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Oletan, et luutd6tlemine ei arenenud nooremal rauaajal spetsialiseeritud
tootmiseks eelkdige vahese nbudluse téttu.

Keskaega dateeritavate kahepoolsete kammide tunduvalt suurem hulk ja
samuti teatud tlupide sagedane esinemine viisid jareldusele, et vdhemalt osa
nendest on valmistatud Eestis (Luik 1998, 135-143). Linnaliste keskuste
tekkimine ja Eesti ala elanike arvu kasv keskajal v@is kaasa tuua ndudluse
suurenemise keerulisemate luuesemete jérele. Arvan, et keskajal leidus Eesti
linnades, alevikes ja linnustes ka professionaalseid luuesemete valmistajaid.
Eesti keskaegsetest linnadest leitud luuesemed sarnanevad samaaegse leiu-
ainesega mujal Euroopas. Samaaegsetest maa-asulatest on keerukamaid
luuesemeid leitud vahe. Arvatavasti on professionaalsete luutotlejate ilmumine
seotud vaorsilt toodud linnakultuuriga, mitte arenenud kohalikult pinnalt.
Rahvaparaste maakasitddde hulka luuesemete valmistamine kesk- ja uusajal ei
kuulunud, etnograafilises aineses esineb uksnes kullaltki piiratud valik lihtsaid
luuesemeid (nt Viires 2000).

LUUTOOTLEMINE

Luu, sarv ja hambad kui toor materjal esemete valmistamiseks

Juba kiviajast alates on luu ja sarv olnud oluliseks tooraineks t66- ja
tarberiistade valmistamisel. Kuigi seoses metallist tdoriistade kasutusele-
vOtmisega luu ja sarve téhtsus véhenes, on nendest materjalidest esemeid siiski
tarvitatud Iabi kogu pronksi- ja rauaaja. Teatud esemetiiiipide puhul (kammid,
noobid, kaepidemed jm) on luu ja sarve kasutamine jatkunud kesk- ja uusajalgi
ning alles uusimal ajal on sinteetilised materjalid luu ning sarve korvale
térjunud. Jargnevalt késitlen erinevate luumaterjalide omadusi, luu ja sarve
tootlemisel kasutatud meetodeid ja vahendeid ning seda, millistest skeleti
osadest on esemeid tehtud.

Kdigepealt vajab tapsustamist terminoloogia. Tekib kusimus, kuidas luud,
sarve ja hambaid koos nimetada? Inglise keeles on niisuguste materjalide kohta
kasutatud erinevaid nimetusi, naiteks: osteodontokeratic materials, osseous
materials, vertebrate hard tissues vBi skeletal materials (MacGregor 1985, 1;
Choyke & Bartosiewicz 2001). Eesti keeles olen pidanud sobivaimaks mdistet
luumaterjalid, mis jagunevad jargmiselt: luu, umbsarved, d6nessarved ning
hambad, s.h elevandiluu ja morsakihv. K&iki nendest materjalidest esemeid olen
nimetanud Gldistavalt luuesemeteks. Tavaliselt on ka leiunimekirjades ja
kaevamistiilevaadetes neid esemeid nimetatud luuesemeteks, alati ei olegi esma-
pilgul vdimalik tuvastada, kas tegemist on luust vdi sarvest esemega.

Tapsemalt tdhendab luu luustiku osi, s.0 kolju, kere ja jasemete luid. Luu-
kude on kdva ja elastne sidekude, mis koosneb orgaanilistest ainetest (kolla-
geen, osseiin) ja anorgaanilistest koostisosadest (mineraalained: kaltsium,
fosfor, magneesium). Anorgaanilised ained pBhjustavad luu kdvaduse, orgaa-
nilised aga elastsuse (Currey 1979, 314; MacGregor 1985, 2 jj; Kokabi 1994,
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11). Need komponendid séilivad erinevates tingimustes erinevalt, orgaanilised
lagunevad leeliselises keskkonnas, mineraalsed muutuvad lahustuvaks
happelises keskkonnas (O’Connor 1999, 1898). Luu valimine osa on kompaktne
(nn plink- e kompaktaine), sisemine poorne (nn kasnaine). Nende osade suhe
erinevates luudes on erinev, vastavalt luu kujule ja funktsioonile. Enamasti on
esemete valmistamiseks kasutatud luu kompaktset osa, eemaldades poorse koe,
vélja arvatud juhtudel, kui kasutati peaaegu tervet luud (nt uiskude voi
vurriluude valmistamisel) v8i monda kindlat luuosa (nt reieluu- voi Olavarre-
luupeast tehtud kuhikukujuliste vartnaketrade puhul).

Sarvedeks nimetatakse eesti keeles nii hirvlaste (punahirv, metskits, poder,
pohjapdder, kabehirv) umbsarvi (inglise k antler, saksa k Geweih) kui ka
veislaste (veis, kits, lammas) &@nessarvi (inglise k horn, saksa k Horn),” mis
tegelikult on oma omaduste ja ehituse poolest erinevad materjalid. Uht ja sama
nimetust kasutatakse sarvede kohta ka vene keeles, milles mdlemat tudpi
sarvede nimetus on poe, erinevate materjalide eristamiseks kasutatakse nimetusi
naommuwiti poe (Umbsarv) ja noreiii poe (d0nessarv) (Smirnova 1995, 116 jj).

Hirvlaste umbsarved on luulised pdrisnaha tekitised, need on haralised ja
vahetuvad igal aastal. Noored sarved on kaetud naha ja karvadega, marrasnahk
hiljem sarvestub ja loom hé6rub selle maha. Umbne luusarv kasvab kokku
laubaluujatke e sarvekannasega (MacGregor 1985, joon 10, 12). Sarv nagu luugi
koosneb poorsest keskosast ja kompaktsest vélisest osast. Erinevalt luust ei
sisalda sarve poorid verdmoodustavat idi. Mineraalse ja orgaanilise aine tihedus
ja hulk sarves on (ldiselt v@rreldav luuga. Tulenevalt sarvede kiirest kasvust
(sarved saavutavad taismd6tmed umbes kahe kuu jooksul) ei ole sarv niivord
tiheda struktuuriga kui luu, mis kasvab tunduvalt aeglasemalt (Ambrosiani 1981,
102, joon 54; Smirnova 1995, 120). Oma tihedama struktuuri t6ttu on luu ka
paremini poleeritav kui sarv. L. Smirnova arvates muudab sarv kui poorsem
materjal maapinnas rohkem varvi kui luu ja seetdttu on arheoloogilises leiu-
materjalis luu tavaliselt heledam ning sarv tumedam. Siiski méénab Smirnova, et
seda kriteeriumi ei saa lugeda absoluutseks (Smirnova 1995, 120). Luu ning sarve
varvuse muutumine soltub eelkdige pinnase isedrasustest. Kaevandi erinevatest
osadest leitud Uhe ja sama eseme fragmendid vdivad olla varvuselt killaltki
erinevad (nt Luik 1998, tahv VIII: 4; O’Connor 1999, 1898, joon 867).

Ka erinevate loomade sarvedest esemete vahel on piiitud vahet teha. On
vdidetud, et erinevate liikide sarvede poorne keskosa on erineva struktuuriga
(MacGregor 1985, 14; Ambrosiani 1981, 103, joon 58) ning et veresoonte
vOrgustik sarvedes on erinev (Ambrosiani 1981, 103, joon 55-57). Ka on pddra-
sarve kompaktosa paksem kui hirvesarvel. Kui pddra sarvetipud koosnevad
peaaegu tdielikult kompaktainest, siis hirvesarvel on ka tippudel poorne

" Varem oli inglise keeles horn tarvitusel ka hirve- ja pddrasarvede kohta ning antler

tdhendas ainult hirvesarvede ettepoole suunatud haru (MacGregor 1985, 22). Samuti
kasutatakse saksa keeles mdnikord hirvesarvede kohta véljendit Hirschhorn, kuid
véidetavalt on selline termin ebakorrektne ja eksitav (Kokabi 1994, 15).
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sidamik (Ambrosiani 1981, joon 59; Smirnova 1995, 119). Seetfttu jaéab
hirvesarvede tdotlemisel rohkem tootmisjadke, poOdrasarvi on vbimalik
taielikumalt dra kasutada. Lisaks sellele on Smirnova véitel p6drasarv tumedam
ja hirve oma heledam (Smirnova 1995, 119). Seejuures tuleb samuti arvestada
erinevaid séilimistingimusi, nagu luu ja sarve vdrdluse puhulgi. Yorki ulikoolis
on Steven Ashby alustanud erinevate liikide sarvede vdrdlemist, et teha
kindlaks kui palju on erinevused sarve struktuuris seotud liigiga ja kui palju
vOib sarve poorsus v8i kompaktosa paksus sBltuda néaiteks keskkonna tingi-
mustest, loomade toitumusest vms. Projekti kdigus kavatsetakse luua tana-
péevastest sarvedest ulatuslik vBrdluskogu, valmistada neist eksperimentaalselt
kammide kokkupanemiseks vajalikke osi ning vorrelda neid muististelt leitud
kammide osadega, et teha kindlaks, kas ja mil madral on vbimalik liiki mééarata
(Ashby 2005). Kasutatud sarvede liigini maaramine vdimaldab kindlaks teha,
kas tegemist vGib olla importesemega, sest igal liigil on olnud kindel leviku-
piirkond. Naiteks Inglismaal ja Sotimaal, mille materjaliga to6tab Ashby, tuleb
kohaliku liigina arvesse ainult punahirv. Shetlandi ja Orkney saartelt aga on
teada pdhjapddrasarvest kamme, millest véhemalt osa arvatakse nende tlipide
pohjal olevat tehtud kohapeal, seega on tdendoliselt tegemist imporditud
materjaliga (Weber 1994). Eestis on liikidest, kelle sarvi tavaliselt esemete
valmistamiseks kasutati, minu uurimuses kasitletaval perioodil elanud ainult
poder (Paaver 1965, 235 jj) ning seetdttu on kohapeal tehtud sarvesemete puhul
tegemist pddrasarvega.

Loomulikult on v@imalik eri liikidele kuuluvaid sarvi maarata, kui
tootmisjadtmete hulgas leidub tiikke, millel on séilinud sarve iseloomulik kuju
vOi pealispind (nt Ulbricht 1978, 16 jj). Selliste leidude olemasolu korral on
pudtud sama liigi sarvede puhul kindlaks teha, kas need périnevad Umbrus-
konnast vdi on toodud kaugemalt. Sel juhul on lahtutud eeldusest, et kiititud
loomade sarved saadi tdendoliselt 1ahikonnast, mahaheidetud sarved vdivad aga
olla hangitud kusagilt kaugemalt? Loomade suurus ja seega ka sarvede
mdotmed sbltuvad nende elukohast. Sarvede v@imaliku paritolu kindlaks-
tegemiseks on kasutatud kutitud loomade sarvede ja mahaheidetud sarvede tlive
1abimd6du vordlemist (vt Christophersen 1980a, 157-159). Selle meetodi
puuduseks on asjaolu, et vahegi usaldatava tulemuse saamiseks on vaja suurt
hulka sarvi, seejuures just sarvetiivede alumisi osi, mille puhul saab kindlaks
teha, kas tegu on kititud loomade sarvedega vdi mahaheidetud sarvedega.
Pealegi voidi ka kititud loomade sarvi vastava ndudluse olemasolul kolju
kiljest drasaetuna miilia vGi vahetada.

Odnessarv koosneb luundsast ja seda katvast sarvetupest e sarvetohlust.
Odnessarved on enamasti nii isas- kui ka emasloomadel ja need ei vahetu.
Luundsa esemete valmistamiseks ei sobi, sest on selleks otstarbeks liialt poorne.

8 Sellele, et sarved véisid tootlejani jouda suurte vahemaade tagant, viitavad naiteks

Lundi luutddkojast leitud p&hjapddrasarvede tikid (Christophersen 1980a, 158), samuti
on pBhjapddrasarvede katkeid Hedeby materjalis (Ulbricht 1978, 20, tahv 51).
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Kasutatud on sarve katvat tuppe e sarvetohlu, mille puhul on tegemist keratiin-
materjaliga (MacGregor 1985, 20-21, joon 20). Sarvetohl sdilib luust ja sarvest
tunduvalt halvemini. K&ige tGendolisem on sellise materjali (nagu ka teiste
keratiinsete materjalide) sdilimine parkaine- ja happerikastes niisketes turba-
kihtides. Kui sarvetohl ei satu kiiresti niiskesse keskkonda vdi kihid vahepeal
kuivavad, ei ole tingimused selle sailimiseks soodsad (O’Connor 1999, 1898-
1899). Seetdttu leitakse sarvetohlust esemeid kullaltki harva ning sarvetohlu
kasutamisest annavad tavaliselt tunnistust drasaetud sarvjatked (Schmid 1972,
45-49, joon 8, 9; MacGregor 1985, 51 jj, joon 31; 1991, 371-372). Eesti
arheoloogilises materjalis leidub ainult Uksikuid sarvetohlust esemeid, naiteks
oletatav noatupp Varbola linnaméelt (V, joon 18; Tamla & Maldre 2001, 374,
joon 22, leitud segatud Kkihist), suur Uhepoolne hdredate piidega kamm
Tallinnast, Dunkri tdnavalt (TLM 20059, dateeritud 16. sajandisse) ja moned
pissirohusarvede katked Tartust ja Padiselt (Trummal 1992, 19-20, tahv VIII:
1, 2). Eestist on leitud ka kolju kiljest &ra saetud ning dralGigatud otstega
sarvjatkeid (1X, 6; Maldre 2001, 20).

Hambad koosnevad peamiselt dentiinist ja seda katvast emailist e hamba-
vaabast. Eesti leiumaterjalis on hammaste ja kihvade puhul enamasti tegu
ripatsitega. Seejuures on kihv v8i hammas tavaliselt oma loomuliku kujuga ning
sellesse on tehtud auk voi sélk riputamiseks. Kdige rohkem on kasutatud sigade
(nii kodu- kui ka metssea) kihvu-hambaid, kiskjate (eriti hundi, koera ja karu)
kihvu ja kopra ldikehambaid, véga harva esineb hobuse v@i veise hambast
ripatseid (I, tabel 2; IV, joon 7; V, tabel 2; Maldre 2001, 23, tabel 2, joon 12).
Hilisemas rahvausundis leidub andmeid selle kohta, et kihvades ja hammastes
arvati peituvat eriti ohtrasti looma elujoudu, usuti, et sellise asja omastamisel
saab endale ka vastava olendi jou, vdimu vdi vde (Loorits 1990, 49). Leiu-
materjali hulgas tuleb ette ka aukudeta hambaid-kihvu, millest vahemalt osa
puhul on v@imalik, et neidki kasutati amulettidena ning kanti kaasas mingil
muul viisil voi siis tarvitati monel teisel otstarbel. Rahvameditsiinist on teada, et
naiteks hundihammas vG8i hammastest kee pidi aitama kiirendada imikul
hammaste tulekut (Rootsi 1986, 162). Vdidetavalt on karu-, sea- ja kopra-
hambaid kasutatud kuldlehtede poleerimiseks (MacGregor et al. 1999, 1915).

Kaks luutdotlemises olulisel kohal olevat materjali on elevandiluu ja
morsakihvad. Elevandiluu, s.t elevandi vohad ehk Glemised 16ikehambad, on
aratuntav oma selgelt néhtava struktuuri poolest. Vdha ristldikel voib mérgata
IGikuvate kaarjate joonte vdrgustikku, pikildikel on need jooned néhtavad
heledamate ja tumedamate voétidena (MacGregor 1985, 17, joon 18; Smirnova
1995, 122; 2001, 10). Sellest materjalist esemed I6henevad purunemisel sageli
piki neid jooni (X, joon 7: 4; Xl, joon 12: 1). Novgorodis on varaseim
elevandiluust ese parit 14. sajandi I6pust, Uksikuid leide on ka 15.-17. sajandist
(Smirnova 2001, 10). Euroopa mandriosas ja Briti saartel leidub elevandiluust
esemeid juba alates rooma perioodist (MacGregor 1985, 78 jj, 110-112, joon
45, 62; 1991, 376-378; Theune-GroRkopf & Rober 1994; MacGregor et al.
1999, 1871-1873, 1939, 1981 jj, joon 898, 940-941; Deschler-Erb 2001,
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Gostenénik 2001). Eesti muinas- ja keskaegses materjalis ei ole ma
elevandiluust esemeid kohanud. Kiill aga on ksikuid esemeid 16.—18. sajandi
arheoloogilises aineses, nt mdned 6hukesed kahepoolsed heosalised kammid
Lehmja asulast ja Keila mdisakompleksist (Luik 1998, 62, joon 48, 49). Keilast
on leitud veel paar elevandiluust eset — ké&epide (HMK 1155: 590) ja katkend
silindrikujulisest sisselBigatud keermetega esemest (HMK 1155: 473).
Elevandiluust k&epidemeid on leitud ka Lihulast ja Tallinnast (X, 314, joon 7:
4; X1, 13-16, joon 12).

Morsakihva puhul on tegemist Ulakihvadega, mis vbivad olla 50-60 cm
pikkused. Kihva ristldike valimisel kihil on nadhtavad kontsentrilised heledamad
ja tumedamad voodid, mis tulenevad dentiini juurdekasvust. Kihva keskel
olevasse 66nde moodustub selle kasvamise jooksul marmorja struktuuriga
dentiin (MacGregor 1985, 18, joon 19; Smirnova 1995, 122; 2001, 10). Vaga
vdikeste esemete puhul on morsakihva raske luust eristada, suurematel esemetel
on tavaliselt nahtav dentiini iseloomulik struktuur (MacGregor 1985, joon 74).
Morsakihvadega kauplemine toimus Skandinaavia (peamiselt Norra) sadamate
kaudu, kust need joudsid L&&ne-Euroopasse, Vene aladele ja Lahis-Itta. Jalgi
morsakihva todtlemisest on leitud nt Trondheimist, Roskildest, Canterburyst,
Kolnist (Robinson 2004, 57-58). Suhteliselt rohkesti esineb morsakihva Nov-
gorodi leiumaterjali hulgas, neid on kasitlenud L. Smirnova (1996; 2001).
Néiteks on osaliselt voi tdielikult morsakihvast valmistatud kamme Novgorodist
teada 35, mis kammide koguarvust (lile 3000) moodustab siiski ainult veidi tle
1% (Smirnova 1996). Novgorodi leiumaterjalis esinevatest luuesemetest moo-
dustavad morsakihvast esemed kokkuvdttes 5-7%, mones kaevandis koguni
12%. Tootmisjadtmete hulgas on morsakihva osa tavaliselt aga minimaalne, mis
tuleb Smirnova arvates asjaolust, et tegemist oli kalli ja raskesti kattesaadava
materjaliga, mida kasutati vdimalikult saastlikult (Smirnova 1995, 127; 1998,
97-98). Smirnova arvates on morsakihvast esemete puhul tegu staatus-
esemetega, mis olid kéttesaadavad Novgorodi Ulikkonnale (Smirnova 2001, 14).
Morsakihvast esemeid leidub ka Briti saartel (MacGregor 1985, 137 jj, joon
72d, 74; Robinson 2004; Batey 2005). Minu poolt labivaadatud Eesti
leiumaterjalis ei ole morsakihvast esemeid ette tulnud.

Esemeid on meisterdatud ka vaalaluust (MacGregor 1985, 137, 192, joon.
66, 72: ¢, 73:c, 103; 1991, 360, joon. 183:a, 184; Graham-Campbell & Batey
1998, 220, joon 7.13; Smirnova 2001, 10, joon. 5, 6; Riddler & Trzaska-
Nartowski 2003, 74; Tuohy 2005). Islandil on esemete valmistamiseks kasu-
tatud kalaluid (Batey 2005). Eesti luumaterjali hulgast vaalaluust esemeid pole
leitud, kuid tuleb ette Gksikuid kalaluust tehtud asju. Naiteks parineb Varbolast
haugi selgrooluli, mille keskel olevat kanalit on suurendatud, arvatavasti
kasutati seda helmena® (V, 170). Pada viikingiaegsest asulast on teada tuurakala

®  Tursa selgrooliilisid on kasutatud palvehelmeste keedes Chevingtonis, Northumbrias

13.-14. sajandil. On usutud, et need kaitsevad “kurja silma” eest (Batey 2005). Kala
selgroolulist helmeid leidub ka nt Rootsis (Ehn & Gustafsson 1984, joon 112).
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kilbisest valmistatud ripats (111, 266, 272, joon 12). Tallinnast on leitud ara-
IGigatud vdi -raiutud servadega tuurakala kilbis, kuid see v@ib olla ka kulinaarse
paritoluga — servad vaisid olla kiljest 18igatud kala tukeldamisel. Siiski on
Ladnemere imbruskonnas tuurakala kilbisest esemeid valmistatud. Lisaks Pada
ripatsile on teada mdned labidakesed, s.h ka (ks l6petamata jaanud eksemplar
Latist (VII1, 11, 13, joon 15) ja ristikujuline ripats Novgorodist (111, 273).
Arthur MacGregor ja John Currey on teinud katseid, et vdrrelda erinevate
luumaterjalide (eelkdige luu ja sarve) tugevust, niiske® ja kuiva materjali
tugevust, samuti piki- ja ristisuunas I6igatud materjali tugevust. Nende katsete
kaigus selgus, et mérg vbi niiske materjal on kergemini téddeldav-1Gigatav.
Pikisuunas on luumaterjal umbes kolm korda tugevam kui ristisuunas. See on
ka pBhjus, miks kammid tuleb panna kokku kitsastest plaadikestest — sel juhul
on piid saetud sisse piki luud. Teistpidi vdiks kill saada tunduvalt laiemaid
tikke ja valmistada kogu kammi UGhest tikist, kuid siis saetaks piid sisse
luukanalite suunaga risti ja need murduksid kergemini. Sarv on luuga vdrreldes
elastsem, ning selle katkimurdmiseks laheb vaja tunduvalt suuremat joudu kui
luu murdmiseks: pikisuunas katkendi puhul u kolm korda rohkem joudu ja
ristisuunas kaks ja pool korda rohkem joudu. Seet6ttu on sarv olnud sageli luule
eelistatud materjaliks, eriti kui tegu on vastupidavust ndudvate esemete voi
detailidega (MacGregor & Currey 1983, 73-76; MacGregor 1985, 27-29).
Currey arvates tuleneb luumaterjalide erinev elastsus ja tugevus nende erinevast
mineraalide sisaldusest ja on seotud skeletiosade funktsioonidega. Sarv on eriti
tugev ning elastne ja selle katkimurdmiseks tuleb rakendada kdige enam j6udu.
Hirve- ja p6drapullidel on sarved vajalikud vditluses ja peavad taluma tugevaid
I00ke ning mitte murduma painutamisel. Luutlikid, mida Currey katsetel
kasutas, parinesid veise sdareluust. See skeletiosa peab suutma kanda suurt
raskust, kuid vajab siiski véiksemat vastupidavust kui sarv. Luu on kaetud
lihaste ja nahaga ning katsetel tehti kindlaks, et juba 8huke pehmete kudede kiht
suurendab oluliselt luu murdmiseks vajalikku energiahulka (Currey 1979).

Luumaterjalide tootlemine

Luu- ja sarvetddtlemise uurijaid on huvitanud, kas ja kuidas muudeti materjali
enne tootlemist pehmemaks; erinevate vBimaluste efektiivsuse ja otstarbekuse
véljaselgitamiseks on labi viidud eksperimente. Kazimiers Zurovski alustas
niisuguste eksperimentidega 1950. aastatel (vt Zurovski 1973). Ta leidis, et sarv
on liiga kbva materjal, et seda saaks ilma eelneva to6tlemiseta kasutada. Etno-
graafilistest andmetest on teada, et slaavi rahvuslikus kasitéds on sarve-
nikerdajad sarve leotanud &4dikalahuses. Etnograafilised uurimused on néida-
nud, et pbhjapddrasarve kasutavad rahvad (saamid, innuitid) ei ole tavaliselt
sarve enne tootlemist pehmemaks muutnud. Siiski parineb 19. sajandi I6pust

0 Taiskasvanud sarv on tegelikult “elutu”, seda katnud elav kude irdub ning
verevarustus lakkab, kuid siiski jadvad sarve poorid vedelikuga tdidetuks, mis hoiab
sarve niiskena kuni selle mahaheitmiseni (Currey 1979, 317).
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tleskirjutus E. Nelsonilt, kelle vaitel olevat eskimod (innuitid) luud, sarve ja
morsakihvu enne tdotlemist ja ka tootlemise ajal 18ikamise hdlbustamiseks
leotanud uriinis (Ulbricht 1978, 48-49).

Zurovski kasutas eksperimentides erinevaid happelisi lahuseid, mis vdisid
olla kattesaadavad ka muinas- ja keskaegsele luutdotlejale (nt oblikalehti,
hapukapsast, hapupiima). Happelises lahuses muutus sarv pehmeks kahe—kolme
paeva jooksul. Zurovski vaitis, et hiljem taastub sarve loomulik k&vadus
(Zurovski 1973; MacGregor 1985, 63-64; Smirnova 1995, 116). Sellise
meetodi kasutamist on oletanud teisedki uurijad Poolas ja mujal (Zurovski
1973, 485 ja seal viidatud Kirjandus; Schoknecht 1977, 68; selle kohta ka:
MacGregor 1985, 63-64).

Sarv koosneb anorgaanilisest ja orgaanilisest materjalist, selle mineraalsed
koostisosad lahustuvad happelises keskkonnas ning eemaldatakse luu
struktuurist. MacGregori hinnangul on neid hiljem v8imatu asendada ja sarv
muutub seetbttu rabedamaks. Koos John Curreyga tehtud eksperimentides hoiti
sarve erinevates happelahustes (hapupiim, oblikhape, 4adikas) 6 kuni 96 tundi ja
testiti neid seejérel testimismasinas. Selgus, et mineraalainete véljaviimine
vahendas sarve sitkust ja tugevust. MacGregori arvates voib happega mojutatud
materjal kill sobida rahvakunstis nikerduste tegemiseks, kuid niisugustele
esemetele, millelt nbutakse vastupidavust (nt kammipiid), see kindlasti ei sobi
(MacGregor 1985, 64-65). Samale jareldusele on joudnud ka Kristina Ambro-
siani ja Ingrid Ulbricht, kelle arvates happelises lahuses leotatud sarv on tuim ja
“elutu” (Ambrosiani 1981, 109; Ulbricht 1978, 46-50). MacGregori arvates
piisas sarve toddeldavaks muutmiseks selle leotamisest kiillmas vees 48 tundi —
seejérel oli voimalik holpsasti pikki 10ikeid teha (MacGregor 1985, 64, joon
40). Teist katsetikki hoiti parast 48-tunnist leotamist veel 15 minutit keevas
vees — nii ettevalmistatud materjali oli veelgi kergem I6igata. On katsetatud ka
sarve pikemaajalist (7—11 tundi) keetmist, kuid tdendoliselt on see ebavajalik ja
pigem ebasoovitav, sest keetmine eemaldab sarvest elastseks tegevat kollageeni.
Veel on oletatud sarve keetmist 6lis, kuid MacGregori arvates on see samuti
mottetu ja lisaks kulukas (MacGregor 1985, 64). Enamik vastavaid katseid
teinud uurijatest on arvamusel, et niisket materjali on tunduvalt kergem té6del-
da kui kuiva. Kui tegemist on vérske sarvega (s.t kas varskelt mahaheidetud
sarvega VvOi dsja tapetud looma sarvedega), piisab materjali loomulikust
niiskusest, kuid kui sarv on kauem seisnud, on seda lhe- kuni kahen&dalase
leotamise jarel lihtsam toddelda. Sel juhul on v@imalik sarve hélpsasti téddelda
ka luust ja kivist tooriistade abil, nagu on selgunud néiteks Jorg Schibleri poolt
labi viidud eksperimentidel (Schibler 2001). Sama on kinnitanud ka Jaana
Ratase katsetused sarvesemete valmistamiseks, kuid seejuures ilmnes, et liiga
kaua leotatud sarv muutus kummitaoliselt vetruvaks ja hoopis halvemini
toodeldavaks (I, 15, joon 24).

Ambrosiani kasutas oma eksperimendis kammi valmistamiseks sarve, mida
ei olnud pehmemaks muudetud (Ambrosiani 1981, 109 jj). Wolfgang Lobisser,
kes valmistas eksperimentaalselt mdned kammid, véidab, et kuigi niisket sarve

26



on kergem toddelda, tuleb arvestada, et leotamisel paisub sarv laiusesse, mitte
aga pikkusesse. Endised md6tmed saavutab sarv kuivades umbes viie paeva
parast. Seega ei ole vbimalik kammi kokku panna leotatud plaatidest ega ka
pérast kokkupanemist leotada, sest piiplaadid paisuksid laiusesse, Uhendusplaat,
mis on valmistatud pikisuunas, aga mitte. Kuivades jadksid nénda piiplaatidele
vahed. Arvestades, et kammipiid saetakse sisse juba osadest kokku pandud
kammile, on piide saagimine pidanud aset leidma kuiva materjaliga t00tades
(Lobisser 1999, 256).

Luu kasutamine algas selle puhastamisega pehmetest kudedest. Lihajaanuste,
rasva, kddluste ja ldi eemaldamiseks on vaja luud keeta. Ulbrichti arvamuse
kohaselt tuli luud puhtas vees keeta palju tunde, korjates ara pinnale keenud
jaatmeid ja lisades aurustunud vee asemele puhast vett. Sellist tegevust korrati
seni, kuni rasva enam ei eraldunud (Ulbricht 1984, 18-19). Kuid pikaajaline
keetmine eemaldab luust kollageeni (kollageen muutub veega kuumutamisel
vees lahustuvaks Zelatiiniks) ning luu muutub seetdttu rabedamaks (MacGregor
1991, 360). Osa uurijate arvates on v8imatu ilma keetmata luud rasvast ja Udist
niivord puhastada, et ei tekiks selle roiskumist, mille tulemusena muutub luu ka
kollakaspruuniks ja laiguliseks. Enamasti oli eesmargiks saada valgeid, uhtlase
pinna ja pusiva kvaliteediga esemeid (Ulbricht 1984, 17-18). Toores luu on
kergemini IBigatav ja toodeldav, nagu ka Ratase poolt tehtud katsetustel on
selgunud. Varskelt keedetud luud saab veel suhteliselt kergesti I8igata, kuid kui
keedetud luu kauem seisab, on seda juba tunduvalt raskem téddelda (VI11, 15).
Selleks, et niisugust luud hdlpsamini kasutada, tuleb seda aeg-ajalt uuesti
kuumas vees leotada. Muidugi on vdimalik kdigepealt ese toorest luust valmis
teha ja téielikuks puhastamiseks keeta alles valmis eset. Oletatud on, et nii
toimiti néiteks reieluupeast valmistatud kuhikukujuliste vartnaketrade puhul
(MacGregor et al. 1999, 1964-1965). Arvatavasti s6ltuski luu eelnev to6tlemine
ka sellest, missuguse eseme valmistamiseks oli plaanis seda kasutada. Eesti
etnograafilises materjalis on andmeid hobuseluust uiskude valmistamise kohta,
kus hobuse jalg maeti kdigepealt maa sisse, et kdduneksid liha ja kddlused, ning
aasta pérast kaevati see uuesti valja (VII, 144). Brandenburgi guimnaasiumi-
Opetaja Briickneri poolt 1872. a avaldatud kirjeldusest nahtub, et tema
kodukilas Gross-Laswitzis kaisid poisid uiskude jaoks konte otsimas nn
raipeaias. Luud, mida otsiti, olid 10-13 tolli (u 25-33 cm) pikad hobuste
jalaluud. Need puhastati taskunoaga nahast ja k&dlustest ning seejérel lihviti
luude alumine kilg veskikivil siledaks (Becker 1990, 20). T&endoliselt ei
peetud uiskude puhul luu valget varvust niivdrd oluliseks nagu mdnede teiste
toodete (kammid, kaepidemed, ripatsid jms) juures. Luu puhastamiseks on
mdeldav ka vdimalus, et see asetati sipelgapessa, kus sipelgad kdblused ja rasva
eemaldasid.’* Sellist meetodit kasutavad tanapdeval jahimehed mdnikord
jahitrofeede puhul.

" http://www.regia.org/bonework.htm (31. 07. 2001).
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Luude keetmise puhul on erinevaid arvamusi, milline oli tegevuse jérjekord:
kas eemaldati toruluudel otsad enne keetmist, et luutidi paremini vélja keeks, voi
kdigepealt keedeti ja alles seejarel tikeldati luu — vastavalt sellele, mida oli
plaanis valmistada. Tukeldamiseks saeti toruluudel (eelistatuimad olid kdmbla- ja
poialuud) esmalt kiiljest epifiilis(id) ning seejérel I6hestati luu pikuti pooleks. Kui
oli tarvis vaiksemaid tikke, vdidi epifuiside eemaldamise jéarel saadud toru saa-
gida koigepealt juppideks ja seejarel need I6hestada, mida lihemate tiikkide puhul
oli véimalik teha ka kirve abil (VI11, 12, joon 16; Ulbricht 1984, 19, joon 2).

Sarvetohlu puhul oli samuti vajalik seda pehmendada ja lisaks veel algsest
erinev kuju anda. Sarvetohlu v@idi kasutada tervena (nt joogisarvede vdi pussi-
rohusarvede puhul), teistsuguste esemete valmistamiseks aga tuli sarvetohlust
teha lamedad sirged plaadid. 17.-19. sajandi allikates leidub Ulestdhendusi, kuidas
toimus sarvetohlu td6tlemine. Arvatakse, et tdendoliselt olid sellised meetodid
kasutusel juba tunduvalt varem. Kdigepealt pidi sarve leotama, et keratiinist
sarvetohl eralduks luust sarvetiivest ja seda oleks vdimalik eemaldada
(MacGregor 1985, 66; 1991, 364-366, 371). Sarvetohl vdidi eemaldada kas
tervikuna vGi osadena. Esimesel juhul saeti sarvetohl lahti sarvetiive alumise osa
timbert ja I6igati seejarel noaga lahti nii kaugelt, kui nuga ulatus. Seejérel koputati
sarve tipupoolset osa puuhaamriga, kuni sarvetohl tiivest eraldus. See toimus
hdlpsamini siis, kui sarv oli juba mdnda aega seisnud ja kuivanud ning sarvetohl
oli hakanud sarvetuve kiljest irduma (Ulbricht 1984, 24; MacGregor 1991, 364).
Teisel juhul I6igati sarv juppideks ja eemaldati noa abil sarvetohl sarvetiivest
(Ulbricht 1984, 24, joon 3). Sarvetiivest eemaldatud sarvetohlu keedeti 1-1,5
tundi. Keetmise jérel hoiti veest valjavfetud sarvetohlu tule kohal. Kuumutamisel
oli oluline hoida kindlat temperatuuri, sest liiga suur kuumus rikkus sarve, liialt
véahese kuumuse korral véttis see hiljem esialgse kuju tagasi. Juhul kui sarvetohl
oli eraldatud tervikuna, I6igati see keetmise jarel lahti. Olenevalt sellest, kuidas
I6ige tehti, saadi ruudu- vdi ristkilikukujuline tikk (Ulbricht 1984, 26;
MacGregor 1985, 66, joon 41; 1991, 371). Ldige tehti tavaliselt sarve ndgusale
kiljele, mis on kdige ndrgem koht. LahtilGigatud sarvetohlu keedeti veel kord ja
pandi kuumade rasvaga madritud raudplaatide vahele pressi alla. Saadud
lamedatest sarvplaatidest oli vGimalik valmistada esemeid. Eriti Ohukesed ja
labikumavad plaadid tehti laternatele “klaasideks”. Selleks valiti vBimalikult
heledatoonilised sarved, mida leotati peaaegu kuu aega ja I6hestati kaheks voi
enamaks leheks. Eriline l1abikumavus saavutati neid 6liga maéarides ja tule kohal
soojendades. Teise variandi jargi keedeti neid vee ja rasva segus. Inglismaalt on
leitud ka mdned niisugused 14. sajandisse dateeritud laternad ja sarvplaadid, mida
interpreteeritakse laterna kiiljeplaatidena (MacGregor 1985, 66-67; 1991, 371 jj).
Kasutamiseks oli vaidetavalt sobivaim veise sarvetohl, mida eelistati kitsede-
lammaste omale, sest neid pidi kauem leotama. Kuid kitsede-lammaste sarvetohlu
on vOimalik kergemini I8hestada paariks—kolmeks kasutamiskdlblikuks leheks
(Ulbricht 1984, 17, 26). L&ane-Euroopas kujunes valja vordlemisi ulatuslik sarve-
tohlu té6tlemine, mis oli seotud sealse kdrge urbaniseerumisega, turu kKujune-

28



misega ja stabiilsete tooraineallikate olemasoluga. Ida pool sellist ulatuslikku
tootlemist tdheldada ei saa.

L. Smirnova arvates nditeks Novgorodis sarvetohlu professionaalset to6tle-
mist ei esinenud (Smirnova 1995, 127; 1998, 97). Ka Eestis ei ole muinasajal
sellist sarvetohlu to6tlemist ilmselt olnud, kuid on vdimalik, et keskajal seda
juba esines, sest vastavas leiuaineses tuleb ette arasaetud sarvjatkeid. Siiski ei
ole praeguseks teada uhtki leiukohta, kust selliseid leide oleks saadud suurel
hulgal.

L uutodtiemisel kasutatud tooriistad

Kasutatud tooriistade kindlakstegemiseks on kdige véartuslikumad mitme-
sugused lBpetamata jaanud esemed ja tootmisjadgid, sest valmisesemete
tavaliselt viimistletud ja silutud pindadel pole tddriistade jélgi naha. Osa
esemeid on oma eriti silutud pinna saanud kasutamise kaigus, mis samuti on
tootlemisjéljed havitanud.

Tooriistu on  kasutatud kdigepealt toormaterjali tiikeldamiseks vajaliku
suurusega tikkideks, seejérel tiikkidele sobiva kuju andmiseks, viimistlemiseks,
silumiseks ja l16puks ka esemete kaunistamiseks. Erinevatel tootlemisetappidel voidi
tarvitada mitmesuguseid todriistu, kuid vdimalik on eseme nikerdamine ja kaunis-
tamine ka ainult noa abil, nagu néitavad etnograafilised andmed naiteks saamide
pBhjapddrasarvest esemete valmistamise puhul (Ulbricht 1978, 40, tahv 54).

Sarvede puhul on tarvitatud nii kititud loomade sarvi kui ka mahaheidetud
sarvi. Kdtitud sarvede puhul tuli need koigepealt eraldada laubaluujatkest,
milleks kasutati saagi (sel juhul tavaliselt suhteliselt jamedat saagi) vGi kirvest
(MacGregor 1985, 55; Ulbricht 1978, tahv 3, 4; Ambrosiani 1981, joon 71;
Riddler & Trzaska-Nartowski 2003, 73). Jargnevalt sarv tikeldati. Hirvesarve
eri osade kasutamisv@imalusi on analtisinud ja skemaatiliselt kujutanud 1.
Ulbricht (1978, joon 3; vt ka Thuet 2003, joon 19). P&drasarv erineb kujult
hirvesarvest, kuid ka pd&drasarved omavahel v@ivad olla (ishagi erineva kujuga,
sOltuvalt sellest, kas tegu on nn kilhvelsarvedega vdi pulksarvedega (Ling 1981,
14, joon 5). Kihvelsarvedest on nende kuju tbttu véimalik saada eriti suuri
toormaterjali tukke.

Sarvede edasine tiikeldamine vbis toimuda sae abil, aga ka kirve, noa ja
peitliga. Pdikisuunas sai tilkeldada eeskétt saagimise ja raiumisega (Ulbricht
1978, tahv 24: 1-4, 6; 25: 3, 6-8). Saagimisjalgede p&hjal v6ib nadha, et
sarvetlive ja jamedamate sarveharude puhul on sarve saagimise ajal keeratud (nt
Al 4036: | 1057, Otepédd), et saag ei satuks liiga sligavale. Peenemaid
sarveharusid ja -tippe on saetud ainult hes suunas (nt 4036: | 658; SW 100,
Otepéd). Sageli on viimane I16pp kuljest murtud (vt ka Riddler & Trzaska-
Nartowski 2003, 70, 73). Saagimisjalgedega sarvetiikke on Eestis teada ainult
sellistelt muististelt, kus leidub ka keskaegset leiumaterjali (nt Otepdélt). Teine
vBimalus oli tiikeldada materjali pdikisuunas kirve, peenemate harude puhul ka
noa abil (nt Ulbricht 1978, tahv 28: 4-6). Niisugune tikeldamine on selgelt
jalgitav viikingiaegse materjali puhul. Koige arvukamalt on raiumis- ja
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IGikamisjalgedega sarvekatkendeid Rduge linnamde ja asula jadtmete hulgas.
Kirvega on raiutud Gmberringi, sarve pdorates, sarve keskel olev poorne osa on
sageli 16puks lihtsalt katki murtud (I, joon 4, 5). Sama meetodit on kasutatud ka
Irus ja Padal (111, 268), samuti mdnede Otepad sarvede puhul (nt 4036: | 613;
NW 96), mis oletatavasti kuuluvad varasema, tdenéoliselt viikingiaegse mater-
jali hulka. Teistelt leiukohtadelt on saadud tunduvalt vahem td6tlemisjalgedega
sarvmaterjali, kuid ka nditeks Kuusalust ja Lehmjast teada olevate Uksikute
sarvekatkete puhul vdib tdheldada, et tukeldamisel ei ole kasutatud saagi.
Saelehtede katkeid on Eestis leitud naiteks Otepaalt (Al 4036: IIl W 56) ja
Varbolast (V, 179, joon 25: 3; Tamla & Maldre 2001, 375), samuti Tartust
(Metsallik 1995, tahv 14: 5).

Soltuvalt valmistatavast esemest vOis tarvis minna kas sarvest saadud tervet
juppi voi oli vajalik 18hestada saadud tilkk pooleks v@i sektoriteks, milleks
leidus erinevaid voimalusi. Suhteliselt harva (nt moned tiikid Otep&alt: Al 3371:
249) on saagi kasutatud ka pikisuunas tiikeldamiseks. Lihemad jupid I6hestati
peitli vdi kirve abil (Ulbricht 1978, tahv 23). Kasutati ka meetodit, et mingi
teravaotsalise esemega kraabiti I8hestamiseks vajalikesse kohtadesse sarve
kompaktsesse pinda sooned (samas, tahv 26: 5-8; Riddler & Trzaska-Nartowski
2003, 72-73, joon 9: B). Seejarel IOhestati sarv, tagudes selle poorsesse
sudamikku sarvetipust tehtud kiilu. Niisugune I8hestatavasse sarve kinni jaanud
kiil on leitud naiteks Hedebyst (Ulbricht 1978, tahv 27; MacGregor 1985, 57,
joon 34). Sellise meetodi kasutamise efektiivsust tdestasid ka Ambrosiani poolt
labiviidud eksperimendid (Ambrosiani 1981, 112 jj, joon 60-62).

Saadud toorikuid to6deldi jargnevalt noa voi liimeistri abil (Ulbricht 1978, 38,
40, tahv 24: 7; 8, 26: 2, 3). Erinevad t60tlemisastmed on eriti hasti jalgitavad
Rduge materjalis, kus leidub tahulisi, fassetitud poolfabrikaate ja jark-jargult tha
siledamaks 18igatud pinnaga tiikke (I, 3-5, joon 7). Sellisel to6tlemisel kasutati
ilmselt kahe kaepidemega nn tdmbenuga (liimeister, ka vooliraud).* Liimeistreid
on leitud ka Eesti muististelt, nt Randvere kalme 11. sajandi teise poole matusest
ja Rahu kalme 12. sajandi matustest (Méagi 2002, 51, 57, 58, tahv 33: 10; 71: 3;
78: 5) ning Soontagana linnaméelt (P&M 2766: 687).

Lamedate sarvplaadikeste saamiseks vOidi kasutada ka kirvest, kuid et
niisugune tegevus vajas suurt tapsust, asetati Kirvetera vajalikule kohale ja 160k
anti haamriga kirve kanna pihta (MacGregor 1985, 57). Kirve kasutamisel
toorikutele kuju andmiseks voidi liita sarvetuki kuljest ka vaikesi iseloomulikke
raielaastukesi (saksa k Hackspane; Ulbricht 1978, tahv 23). Juhul kui kaeva-

2 Liimeister (Ziehmesser, drawknife) on olnud etnograafilises materjalis eelkdige
puutootlemisel kasutatud tooriist, kusjuures tarvitati erineva suurusega tooriistu puu
silumisel, palgikoorimisel, katuselaastude kiskumisel, vitsikndude kuljelaudade
silumisel jne. Véiksemate esemete silumisel kasutati ka vastavat toopinki, milleks oli nn
vitsajérg, kus eset sai jala abil kinni hoida (Viires 2000, 138, 344). Sellele, et sarvetiikk
on olnud todétlemise ajal kuidagi kinnitatud, viitavad ka ménede R8uge (Al 4040: 4573;
4100: 4427) ja Lehmja (Al 5310: | 160) tahuliste sarvekatkete otstes olevad augud.
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mistel on iles korjatud ka vaikesed luu- ja sarvekillud, vib selliseid jaatmeid
avastada ka Eesti leiumaterjali hulgas (nt Linnaaluste: TU 1025: 83; 1115: 98,
103, 126).

Luutootlemisjadke on teada tunduvalt vahem kui sarvetdotlemisjadke. Luust
esemete valmistamise puhul on tegu kahe erineva variandiga. Esimesel juhul
valiti kuju poolest vdimalikult sobiv luu, t66deldes seda ainult minimaalselt
(v, 26, joon 17) — sel juhul ei ole jadnud ka méarkimisvadrseid tootmisjéake.
Teise variandi (enamasti suurte toruluude) puhul kasutati eseme valmistamiseks
luu kompaktset seinaosa, korvaldades poorsed koed. Kdigepealt eemaldati
luudel epifiitsid, ning seejarel tikeldati saadud luutoru vajaliku suuruse ja
kujuga osadeks, milleks tavaliselt kasutati saagi (vt Ulbricht 1984, joon 2, tahv
1-3). Pikisuunas on samuti v6imalik saagimine (samas, tahv 11-12), liihemate
juppide puhul aga raiumine. Eesti véheste viikingiaegsete luujadkide hulgas
saetud tlikke teada ei ole, mdned sellised jadtmed voOivad aga kuuluda
hilisrauaaegse materjali hulka (V, 175, joon 22; Tamla & Maldre 2001, joon 4).
Luud vdis pikisuunas 18hestada ka meisli abil, seda edasi nihutades ja tagudes,
vOi ka liimeistri abil (Spitzers 1999, joon 12). Liimeistri kasutamise jalgi leidub
ka mdnel arvatavasti muinasaja 16ppu kuuluval luul (nt V11, joon 4: 2). Lisaks
nn pikkadele luudele e toruluudele kasutati ka roideid. Roiete puhul eemaldati
neil kdigepealt otsad ja tiikeldati luud liitekohtadelt. Seejarel I6igati maha
servad ja I0hestati luu pikisuunas kaheks dhukeseks plaadiks (VI111, 12, joon 17;
Ulbricht 1984, 22), mis sobisid néiteks kammide Uhendusplaatide vdi ka muude
ehisplaatide ning luust labidakeste valmistamiseks.

Uldjoontes vdib taheldada, et viikingiajal kasutati Eestis rohkem sarve ja
seejarel sarvede kasutamine jark-jargult vahenes. Juba muinasaja I6pusajanditel
hakati rohkem tarvitama luud, kusjuures kindlasti domineerib luu kasutamine
keskaegses materjalis. Esineb ka piirkondlikke erinevusi — sarvetddtlemisjadke
ja sarvesemeid leidub rohkem Lduna-Eestis.

Luud ja sarve on kahtlemata I6igatud ka tavaliste nugade abil, kusjuures erine-
vate tegevuste tarvis olid kasutusel erinevas suuruses noad. Sel viisil anti esemetele
esialgne kuju, nikerdati mitmesuguseid esemeid, teravaotsalise noaga valmistati
suuremaid auke. Samuti on nuge tarvitatud ornamendi kandmiseks esemele.

Esemete pinda on samuti silutud noaga, kuid selleks olid tarvitusel ka
erineva jamedusega viilid ja rasplid. Pinda on hiljem silutud oletatavasti veel ka
mitmesuguste orgaaniliste ja mineraalsete materjalide abil, mis tavaliselt
kaotasid algsed noa- ja viilijaljed. Siiski leidub mdénel esemel viili kasutamise
jalgi, seda nii viikingiaegses kui ka hilisrauaaegses leiuaineses (nt I, 15, joon
23; V, 176, joon 8, 9, 23; Tamla & Maldre 2001, joon 9). Edasisel poleerimisel
on oletatavasti tarvitatud liiva ja nahklappi, tuhka, kriiti, kalanahka jms
(MacGregor 1985, 58; Ulbricht 1978, 41). Osa esemete puhul tundub téendoline
ka see, et nende pind on eriti siledaks poleeritud alles nende kasutamise kéigus
mingis tegevuses voi tooprotsessis, néiteks voib seda oletada pddra tikkelluust
teravike puhul, mida kbige enam leidub RGuge ja Otepaa leiumaterjali hulgas (I,
10, joon 15; Luik et al. 2001).
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Paljudesse esemetesse on tehtud erineva suurusega auke. VVaiksemate aukude
tegemiseks kasutati puure (vt MacGregor 1985, 59-60; Ulbricht 1978, 41-43),
suuremaid tehti teravaotsalise noa abil. Sageli uuristati auk esemesse alguses
uhelt kuljelt ja seejarel teiselt ning on seetdttu kaksikkoonilise kujuga (nt I, joon
11:1; 1V, joon 7: 1).

Saag ei olnud vajalik tooriist mitte ainult toormaterjali tikeldamisel, vaid
kahtlemata ka kammipiide saagimisel. Arvatakse, et piide vordse jadmeduse
saavutamiseks kasutati kahe saelehega saagi (nn stadda; MacGregor 1985, 55,
joon 33). Eestis viikingiajal kohapeal valmistatud kammripatsite piid on aga
sisse lBigatud noa abil, mis omakorda osutab sellele, et siin viikingiajal luu-
tootlemisel saagi ei kasutatud.

Keskajal tulid kasutusele mitmed uued esemetiiiibid ja ka uued meetodid ja to6-
vahendid nende valmistamiseks. Sellest, et Eestis hakkas levima treipink ja luu-
esemete treimine, annavad tunnistust moned treitud esemed ja (ksikud
treimisjaagid Otepéalt (treimisjaak, toruke, ammuketas: Al 4036: | 456; 11 415; NW
233; Maldre 2001, joon 10). 15. sajandil hakati pikema keskmise haruga tsentraal-
puuri abil valmistama nddpe ja palvehelmeid (Grof & Groh 2001, 281, joon 2).
Eesti linnadest ja maa-asulatestki on leitud nddbivalmistamise jaatmeid (nt
Tallinnast, Tartust, Iru asulast, Lihulast jm; X, 323-325; XI, 21 jj, joon 18-20).

Ornamendiga kaunistatud esemed moodustavad Eesti noorema rauaaja
luuesemetest suhteliselt vdikese osa. Kohapeal valmistatud esemete kaunista-
misel oli peamiseks tddriistaks ilmselt ainult nuga. Iseloomulik on ebakorra-
pérastest joontest ornament, mis v@ib moodustada vdrestikke, siksakke jm
lintsaid geomeetrilisi mustreid (nt 11, joon 5: 2; 6: 1, 2; IV, joon 5: 1; 6: 1;
Vedru 1999, joon 12; Maldre 2001, joon 9). Sageli on esemeid kaunistatud
vdikeste lohukestega (nt 11, joon 3: 4; 4: 2; 1V, joon 5: 1; 6: 1, 3; 8: 1; V, joon
13; Luik 1999b, joon 11; Tamla & Maldre 2001, joon 8). Osa esemeid on
nikerdatud azuurseks, milleks samuti kasutati tavaliselt nuga, mdned vaiksemad
augud vdivad olla tehtud ka puuri abil. AZuurseks on nikerdatud peamiselt
kammripatseid ja luust labidakeste varsi (nt 11, joon 2-5; V, joon 7: 2, 3; 8: 1;
VIII, 6, joon 8: 1; 9: 1, 11: 1; 19). Suvendite I6ikamiseks labidakeste vartesse
vOidi kasutada peene otsaga peitlit ja haamrit.

Ornamendi kandmiseks esemetele kasutati ka saagi. Sel moel tehti mitme-
suguseid sirgjoontest koosnevaid ornamente, nagu siksakid, kaldristid,
vBreornament jms. Kuid samasugust joonornamenti kanti esemetele ka noa abil;
noaga tehtud joonte puhul on sissekraabitud soon tavaliselt l1abildikelt V-
kujuline, saetud joon on aga nii pinnal kui ka p8hjas Ghelaiune (MacGregor
1985, 55). Nii piide saagimisel kui ka ornamentimisel kasutatud saed olid sageli
vdga Bhukese lehega ja voimaldasid eseme pinnale jatta vaga peeni jooni (nt I,
joon 8: 4; Luik 1998, tahv I: 4), kuid leidub ka tunduvalt jamedamaid saejalgi
(I, joon 8: 1; Luik 1998, tahv I. 3). Teistsuguse tddriistaga on tegu kammide
tihendusplaatide servadesse tehtud servaga paralleelsete joonte puhul, mida
kumera kammiselja korral kuidagi pole v@imalik teha sae abil. Neid servaga
paralleelseid jooni vdib olla ks vdi mitu, kusjuures mitme joone puhul esineb
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ka joone korvalelibisemine mdlemal (koigil) korraga (Ambrosiani 1981, 113-
114; Luik 1998, 14-15). Ka need jooned on tavaliselt nii pinnal kui ka p6hjas
Uhelaiused, mist6ttu oletatakse, et tegu oli véikeste peitlilaadsete teradega, mida
oli vastav arv puust plaadikesse kinnitatud. Plaadikese alla kinnitati veel teine
puuklots, mis jooksis joonte sissel6ikamise ajal eseme valiskiiljel ja hoidis sel
viisil terad eseme servast kogu aeg vordsel kaugusel (Ulbricht 1978, 45;
MacGregor 1985, 61). Eesti materjalis esineb niisuguste to0riistade kasutamise
jalgi Uhepoolsetel kokkupandud kammidel, mille puhul ilmselt on tegu import-
esemetega (nt Luik 1998, joon 8-11).

Veel (ks iseloomulik ornament luu- ja sarvesemetel on nn silmakesed e
punkteeritud ringikesed, mille valmistamiseks kasutati arvatavasti tsentraalpuuri
vOi sirklilaadset tdoriista (1V, 26-28, joon 18; Davidan 1962, 106; Ulbricht
1978, 43-44; Ambrosiani 1981, 113-114; MacGregor 1985, 60-61, 71; Luik
1998, 15). Eesti noorema rauaaja leiumaterjalis leidub peamiselt silmakestega
kaunistatud kamme (Luik 1998, joon 10, 14-17) ja kdepidemeid (V, joon 2: 3;
9: 1; 10; VI, joon 5: 2—4; 8: 1), vdib-olla vGib sellesse loetellu lisada ka mdne
mangunupu ja taringu (V, joon 16: 1; Tamla & Maldre 2001, joon 12). Praeguse
uurimisseisu juures tundub, et Eestis ei ole muinasajal luuesemete kaunista-
miseks™ niisugust todriista kasutatud ja sel viisil ornamenditud esemed on
mujalt toodud.

Monel keskaegsel ja hilisemal luuesemel esineb ka keerukamat sisse-
kraabitud vOi aZuurset ornamenti, nt taimemotiive, teksti, inimfiguure (Tallinn,
Sauna t: 1X, joon 20, 22; Roosikrantsi t: XI, joon 9: 4; Viljandi Spordihoone:
VM peanumbrita : 252; Tartu, Lossi t: Trummal 1992, 19, tahv. VIII: 2; IX: 5;
Botaanikaaed: TM 2032: 2642; Keila: HMK 1155: 591).

Mdnikord on luudel v&i luukatketel leiduvaid ornamendi jalgi t6lgendatud
tooriista katsetamisena luutikil, nditeks Tartust ja Otepéélt leitud silmakestega
luutiikkide (Tvauri 2001, 158, joon 78: 3)** ning Varbola geomeetrilise
ornamendiga ebakorrapdrase kujuga luukatke puhul (Tamla & Maldre 2001,
373, joon 14). Viimase puhul ei saa siiski vélistada ka vGimalust, et tegu on
katkega esemest, nt k&epidemest (V, 164).

3 Silmakesi esineb mitmesuguste metallesemete kaunistusena, samuti leidub silma-
kestest ornamenti Iru linnamde 8.-10. sajandisse dateeritud keraamikal (Lang 1996, 80,
joon 25: 10; tahv XXI: 1). Siinkohal vaarib réhutamist, et Irust ei ole leitud Uhtegi
silmakestega ilustatud luueset. Savisse oli silmakesi v6imalik pressida ilmselt templi vdi
puntsi abil, sama kehtib ka metallesemete kohta. Kuigi ménikord on oletatud, et ka
luusse vois silmakesi llla puntsiga, peetakse seda enamasti siiski ebaefektiivseks
mooduseks (1V, 28; MacGegor 1985, 60jj).

" Kuigi Andres Tvauri arvates v8ib Tartu silmakestega luutiikk parineda muinaskihist
ja olla tbendiks muinasaegsest luutdotlejast (Tvauri 2001, 159), kaldun siiski arvama, et
tegu on pigem keskaega kuuluva leiuga (1V, 26).
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Materjali kasutamisel tehtavad valikud

Inimene on luid ja teisi skeletiosi kasutanud esemete valmistamiseks kogu oma
ajaloo valtel ja kdikjal, kus vdis neid toormaterjale hankida. Kasutusotstarvet on
leitud peaaegu igas suuruses loomaliikide kdigile skeletiosadele — kditinistest ja
hammastest kuni sarvedeni, molluskite karpidest kuni elevandi vohkadeni.

Robert Friedel (1993, 42 jj) r6hutab, et materjal kannab endas sBnumit nii
eseme kui ka selle koha kohta thiskonnas. Kdik asjad on millestki tehtud ja
materjali valikut tingivad omad p8hjused. Materjali valik vdib s6ltuda selle
sobivusest, kattesaadavusest, hinnast, esteetilistest ootustest eseme valimusele
ja traditsioonidest (Friedel 1993, 44; LeMoine 2001, 3-4).

Millest sdltusid luumaterjalide osas tehtavad valikud? Kas ja miks eelistati
kasutada luud vdi sarve? Milliste loomaliikide luid eelistati? Kas on valik
sOltunud eelkdige kattesaadavusest, sobivusest mingi esemetlibi valmista-
miseks vOi on sellel muidki pBhjusi? Missugused muutused on vaadeldava
perioodi jooksul toimunud materjali valikus?

Luul ja sarvel on teineteisega vGrreldes omad eelised ja puudused. Luu
eeliseks on selle sile pealispind ja paks kompaktosa (Ulbricht 1984, 13).
Viimane kehtib siiski eelkdige, vorreldes punahirve sarvedega, sest pddrasarve
kompaktne osa on samuti paks, lisaks saab pddrasarvest kbige suuremaid
sobilikke tikke. Luud kui toidu- ja nahatootmise kdrvalprodukti v@is katte
saada kergemini, sarve hankimine oli tavaliselt keerukam ja kulukam (Ulbricht
1984, 16). Luu puuduseks on seevastu asjaolu, et kGigepealt tuli eemaldada seda
katvad pehmed koed, samas kui sarve oli v8imalik kohe tarvitada. Samuti on
sarv elastsem ja sitkem ning seetdttu teatud esemete jaoks sobivam.

Euroopas on dldiselt jélgitav (hirve)sarvede kasutamise védhenemine alates
keskajast. Selle pdhjuseks peetakse seaduste kehtestamist, mille jargi hirvede
kittimine oli kuningate ja aadlike privileeg. Inglismaal hakati metsade kasu-
tamist rangemalt reglementeerima normannide vallutuse jérel, s.0 11. sajandi
viimasel kolmandikul (MacGregor 1991, 366). Schleswigis muutus luu domi-
neerivaks samuti 11. sajandil (Ulbricht 1984, 13, 15).

Kahtlemata jai siiski alles vGimalus mahaheidetud sarvede kasutamiseks.
Olaus Magnuse 1555. a ilmunud raamatus “Historia de Gentibus Septentrio-
nalibus’, on véidetud, et kuigi punahirve ja metskitse v@isid kittida vaid
aadlikud ja privilegeeritud isikud, siis mahaheidetud sarved vfis metsast votta
see, kes need leidis (Olaus Magnus 1996/1998, 885; MacGregor 1985, 32).
Mahaheidetud sarvede kogumise aeg on piiratud perioodiga, mil vastav liik
sarved heitis, sest pikemaks ajaks mahajaanud sarved stiliakse nariliste ja teiste
loomade poolt lihtsalt &ra (Ambrosiani 1981, 99; Ling 1981, 13; Smirnova
1995, 120). Arvatakse, et sarvi ei kogunud metsast mitte sarvetdotlejad, vaid
pigem inimesed, kes muu tegevusega seoses metsas viibisid (metsnikud,
karjused) ja leitud sarved sarvenikerdajale maha miusid (Christophersen 1980a,
157, 165; MacGregor 1991, 356). Euroopa 10.—11. sajandi leiuaineses (rohkesti
sarvi sisaldavate leiukogude puhul, kus on v6imalik vastavat analliisi 1&bi viia)
on taheldatud, et rohkem on kasutatud mahaheidetud sarvi (Christophersen
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1980a, 164; MacGregor 1991, 356). Erinevalt Laane- ja PBhja-Euroopast, kus
11.-13. sajandi jooksul véhenes sarvede kasutamine margatavalt, on Novgo-
rodis (pBdra)sarve toddeldud rohkesti veel 13.-14. sajandilgi, seejuures périneb
75% sarvedest tapetud loomadelt (Smirnova 1995, 120 jj). Kas tegu on
mahaheidetud sarve vOi kiititud looma sarvega, saab kindlaks teha ainult juhul,
kui on séilinud sarvetlive alumine osa, nn Kibunapéarg. Eesti leiumaterjalis
leidub ainult Uksikuid selliseid sarvetiivede tilkke ning seetttu ei ole ka teada,
millisel viisil saadud sarvi rohkem kasutati. Juhul kui leiukoha osteoloogilises
materjalis pole ainsatki pddraluud, kuid on sarvettétlemisjadke, voib see viidata
mahaheidetud sarve kasutamisele. Samas pole vilistatud, et tegu on siiski
kititud looma sarvedega, kuid looma liha tarbiti kusagil mujal ja sarved
omandas luutddtleja (vrd nt Sabine Deschler-Erbi (2001) analliiis Sveitsi
erinevate asulate osteoloogilise ainese ning téddeldud luude ja sarvede osas
rooma perioodil ning jareldusi asulate erinevate majandusviiside ja joukuse
kohta). V6imalik on, et suured jahiloomad tiikeldati asulast eemal ja kdiki luid
ei toodudki asulasse. Luude puudumise p8hjuseks vbivad olla ka usundiga
seotud tavad, nt viidi luud metsa tagasi, et tapetud loom saaks uuesti siindida
(selle kohta vt Lang 1995, 118 ja seal viidatud kirjandus).

Luuesemeid on valmistatud enamasti nende loomade luudest, keda ka
toiduks tarvitati. Kdige rohkem kasutati tavaliselt veiseluid, vdhem sea- ja
hobuseluid.”® Naiteks Novgorodis on nende hulk vastavalt 45%, 20% ja 2%
(Smirnova 1995, 126, joon. 6). Schleswigis on samuti kdige enam kasutatud
veiseluud, jargnesid Kits v8i lammas, hobune ja siga (Ulbricht 1984, 13). Juhul
kui esemeid valmistati rohkem metsloomaluust (ja sarvedest), leidub enamasti
rohkem metsloomaluid ka osteoloogilises aineses, mis viitab kuttimise
suuremale tahtsusele piirkonna majanduses (nt Berlin-Spandau slaavi perioodi
(9.-12. sajandi) kindlustatud asula: Becker 2001, 130).

Eesti leiukohtade osas on viikingiaegne materjal kdige paremini esindatud
Rduges. Nii Rduge linnaméel kui ka asulas on (le poole esemetest ja
tootmisjaadkidest pddrasarvest, leidub ka pddraluust esemeid, koduloomaluudest
esemete puhul on mddratavad vaid Uksikud sea-, veise- ja hobuseluud (I, 3,
tabel 1). Metsloomaluude suur osakaal paistab silma ka RGuge osteoloogilises
materjalis. Linnamael moodustavad Ule poole luuainesest (57%) metslooma-
luud, millest enamik on p&dra- ja kopraluud. Asula materjalis esineb mets-
loomaluid mdnevdrra vdhem, koduloomaluid on seal 52% (I, 1-3, joon 3;
Paaver 1956; Aun 1992, 178, tabel 6). Vaatamata kuttimise suurele osa-

5 Keskajal ristiusk kiill keelas hobuseliha so6mise, aga ilmselt seda siiski tarvitati,
eriti néljaajal. Kalju Paaver on viikingiaegse Rduge materjali pohjal avaldanud
arvamust, et hobuseliha tarvitati toiduks (Paaver 1956, 6). Liina Maldre arvates on
hobuseliha séddud ka hilisemates linnustes, nditeks Varbolas ja Soontaganas (Maldre
1998, 206-208). Hobuseluude puhul on esemete valmistamiseks kasutatud enamasti
metapoodiumiluid. Arvatakse, et need luud eemaldati koos nahaga ja seetdttu vdib
nende hankimine olla seotud nahakaubandusega (MacGregor 1985, 31).
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téhtsusele on Rduges esemete valmistamiseks kasutatud ka mahaheidetud sarvi,
millest annavad tunnistust méned leitud sarvetiived (nt I, joon 4; Al 4040:
3382). Suhteliselt rohkesti leidub pddrasarve ka Iru materjali hulgas, kuid pole
teada, kui suurt osa sellest saab seostada viikingiaegse luutddtlemisega ja
missugused leiud on périt pronksiaegsest asulast. Pada viikingiaegse asula
vOrdlemisi vaheste luuesemete hulgas on maddratavas materjalis enam kodu-
loomade luust esemeid, pddrasarve leidub vdhem (pddrasarvest esemed ja
jadgid moodustavad u veerandi; I11, 268, tabel 1), sama kehtib ka Linnaaluste
asula luuainese kohta.

Hilisrauaaegsete linnamagede (Ldhavere, Soontagana, Varbola, Valjala)
leidude hulgas moodustavad luust esemed 73%, kihvadest ja hammastest
esemed 21%, sarvesemed 5% ning sarvetohl ja sarvjatked 1% (V, 172-174,
joon 21). Liigini madratavate luude hulgas leidub kdige rohkem sealuid (u
40%). Selle pdhjustas asjaolu, et sealuud on vaiksemad ning vastavate esemete
puhul on tegu peamiselt suhteliselt tervete luudega (nt vurriluude ja pindluust
ndeltega, samuti kihv- ja hammasripatsitega). Rohkem tdddeldud esemete puhul
saab enamasti kindlaks teha ainult seda, et need on valmistatud suurte loomade
toruluudest. Liikidena voiksid arvesse tulla veis, hobune ja pdder. Kuna sarve
on kasutatud vdga véhe, ei ole pddraluude kasutamine kuigi tGenaoline, kuigi
Ldhaveres siiski leidub Uksikuid pddraluust esemeid — tikkelluust teravikke.
Madratavaid hobuseluid on samuti vahe. Tden&oliselt parineb valdav osa liigini
madramata luudest veiselt, ning veiseluust esemete hulk on sealuust leidude
arvuga vordlemisi sarnane. Metsloomaluid esineb ainult Uksikuid, lisaks
vahestele pddraluust ja -sarvest esemetele, on enamikus tegu metsloomade
kihvadest ripatsitega (V, tabel 3). Koduloomaluud on valdavas ulekaalus ka
nende muististe osteoloogilises aineses, veidi rohkem leidub metsloomade luid
Ldhaveres. Monevorra erinev on vaadeldavates muististes ka koduloomade
liikide suhe (Maldre 2003, 163-165). Ka hilisrauaaegsete asulate luuesemete
hulgas (Kuusalu, Lehmja, Mustivere) leidub rohkem koduloomaluudest esemeid
(v, 25, tabel 1).

Otepdd materjali hulgas leidub nii viikingi- ja hilisrauaaegseid kui ka
keskaegseid esemeid ja tootlemisjadke. Seejuures ei ole pikka aega kasutusel
olnud esemetiilipe ja vastavaid tdotlemisjaake v@imalik Kindlalt mingisse
perioodi dateerida ega kindlaks teha erinevusi erinevatel ajajarkudel kasutatud
materjalide osas.’® Otepaal leidub killaltki palju ka sarvesemeid ja sarve-
tootlemisjadke, viimastel esineb nii raiumise kui ka saagimise jalgi. Oletusi
Otepéaa tootlemisjaakide ajalise kuuluvuse kohta saab teha Uksnes mujalt leitud

' Otepaa linnaméel kujunes piisiasustus alates 7.-8. sajandist ja linnaméage on
kasutatud 14. sajandi I6puni ilma pikemate vaheaegadeta. Otepdd linnamae kultuurkiht
on 1224. aastal Tartu piiskopi poolt rajama hakatud kivilinnuse t6ttu tugevasti segatud
ja samuti ei ole varasematel kaevamistel leidude asendit eriti tapselt fikseeritud. Seet6ttu
on stratigraafilise meetodi rakendamine Otepdél raskendatud (Mé&esalu 1989, 28-29;
1991, 165).

36



paremini dateeritava leiuainese pdhjal. Muististelt, kus p&hiosa leiumaterjalist ei
ole viikingiajast hilisem (RGuge, Iru, Pada asula), pole saagimisjilgedega
sarvekatkeid leitud. Seetdttu tundub, et ka Otepaél parinevad saagimisjalgedega
katked tdendoliselt hilisematest asustusjérkudest. Need saetud sarvetiikid, mille
vanust saab stratigraafiliselt mééarata, on keskaegsed (Ain Méaesalu — autorile).
Viikingiaega voivad oletatavasti kuuluda raiumisjalgedega sarvetiikid (vdi osa
nendest) — samalaadsete to6tlemisjalgedega sarvekatkeid on saadud teisteltki
viikingiaegsetelt muististelt. Sellele, et Otep&al ka viikingiajal sarvest esemeid
valmistati, osutavad mdned sel perioodil levinud tulpidesse kuuluvad sarv-
esemed (nt linnukujulised ripatsid: Maldre 2001, joon 12: n). Pole veel selge,
kas hilisrauaajal sarvetooétlemisel saagi kasutati voi tuleb saetud sarvejéatmeid
seostada ainult keskaegse linnusega. Toé6deldud luude hulgas on kdige rohkem
sealuid, jargnevad veiseluud, vaid vahesel madral leidub kitse/lamba ja hobuse
luid (Maldre 2001; Luik et al. 2001, tabel 8). Ka Otepaédl mdjutab liikide esine-
mise sellist suhet asjaolu, et sea- ja veiseluude puhul leidub arvukalt esemeid,
mille valmistamiseks on kasutatud tervet luud voi luuosa, mis neid hdlpsasti
madrata vOimaldab (sealuust vurrid, veise varbalilid, reieluupeast kedrad).

Keskaegse materjali hulgas on samuti (ilekaalus koduloomaluudest tehtud
esemed, kdige rohkem leidub veiseluust esemeid. Ka maaratud osteoloogilises
aineses domineerivad tavaliselt veiseluud. Siiski leidub keskaegsetes kihtides ka
tootlemisjélgedega pddrasarvede katkendeid ja sarvest esemeid (1X, 4, 6; X,
327-328, tabel 2, joon 16, 21; XI, 11, 17 jj, 26 jj, tabel 2, joon 7: 2, 8, 14-16,
22). Suhteliselt rohkesti leidub sarvetdotlemisjaake naiteks Viljandi materjali
hulgas (ordulinnus, Jaani kiriku imbrus, spordihoone).

Tootlemisjalgedeta osteoloogilise ainese rohkus asulakohtadel nditab, et
selles osas n-0 pakkumine Uletas tunduvalt ndudmise toormaterjali jarele ja
kaugeltki mitte kdiki luid ei kasutatud esemete valmistamiseks. Eelistatud olid
metapoodiumiluud — k&mbla- ja poialuud. Novgorodi leiumaterjalis moodus-
tavad tootlemisjalgedega luudest metapoodiumiluud 59%, lisaks on veel 25%
tdpsemalt madramata katkeid pikkadest toruluudest, millest osa on tdendoliselt
samuti metapoodiumiluud (Smirnova 1995, 126, joon 7). Novgorodi Fedorovski
kaevandis on metapoodiumiluid koguni 99% (Smirnova 1998, 99), Schleswigis
moodustavad need 87% luutdotlemisjaatmetest (Ulbricht 1984, 13). Veiste ja
hobuste metapoodiumiluudel on suhteliselt véhe liha ja neid ei kasutatud
tavaliselt toiduks ega purustatud.’” On avaldatud arvamust, et (veise) kimbla- ja
poialuud eemaldati lihakehast koos nahaga ja seetBttu vbis luutddtlejate
varustamisel toormaterjaliga olla lisaks lihunikele oluline osa ka nahanulgijatel
ja parkalitel (MacGregor 1985, 30, 42; 1991, 360; Ulbricht 1984, 14).
Metapoodiumiluud on pikad, sirged ja paksu luu kompaktosaga ning sobivad
seetdttu paljude esemete valmistamiseks (Smirnova 1995, 116). Kasutatud on

7 Eesti muinasaegses osteoloogilises materjalis on suur osa metapoodiumiluid siiski
purustatud, mis lubab oletada, et ka neid kehaosi tarvitati toiduks (Liina Maldre —
autorile).
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ka teisi jasemeluid (kodar-, pind- ja kontsluud, varbalilid), samuti roideid ja
IGualuid. Lisaks sellele, milliste liikide luid ja milliseid skeletiosi eelistati, on
puutud analiisida ka seda, kas valikut v8is mdjutada néiteks looma vanus ja
tema luude médtmed (nt Bourdillon 2003).

Pada asulakoha maératavast materjalist on teistest rohkem kasutatud
metapoodiumiluid ja roideid, ka osa maaramata luutiikkidest vBivad périneda
metapoodiumiluudest. Hilisrauaaja linnustel on luudest kasutatud kdige rohkem
kambla- ja poialuid, v&hem pindluid, reieluupdid ning roideid, teised
madratavad skeletiosad on tavaliselt esindatud vaid mdne Uksiku esemega (V,
172-174). Naiteks Otepédél on metapoodiumiluudega tegu u 30% méaéaratavate
esemete puhul, suhteliselt rohkesti esineb ka teisi jasemeluid (Luik et al. 2001,
tabel 8). Teistest luudest sagedamini dnnestus poia- ja kdmblaluid méaarata nt
keskaegse Lihula aleviku materjalis (X, tabel 2). Tallinna Roosikrantsi t kae-
vandi leiuaineses aga leidub kdige enam roideid (33%), selle pdhjuseks on 15.—
17. sajandi noobivalmistamisjadtmete esinemine leiukoha materjalis (XI, 21 jj,
tabel 1 ja 2).

Nagu eespool mainitud, hakati keskajal td6tlema ka sarvetohlu, kuid
sarvetohlust esemeid on arheoloogilises leiuaineses véga véhe teada selle
materjali halva sailivuse tdttu. Keskajal ja hiljemgi oli sarvetohlu téétlemine
vdidetavalt seotud ka nahaparkimisega, sest sarvede eemaldamine lihakehast
koos nahaga oli levinud tavaks (Cherry 1991, 295). VVoimalik, et nahanilgijad
vOi parkalid miusid sarved sarvetdotlejatele (MacGregor 1991, 372). Eesti
keskaegsete linnade ja alevite arheoloogilises materjalis viitavad sarvetohlu
kasutamisele enamasti ainult araldigatud sarvjatked.

Muinasaegses leiuaineses moodustavad kullaltki suure osa ka hambad ja
kihvad, mille puhul Eestis on enamasti tegu ripatsitega. Viikingiaegse Réuge
materjalis on hammas- ja kihvripatseid 13% luuleidudest, Pada asulast on
saadud vaid kaks kihvripatsit (I, joon 12, tabel 1 ja 2; 111, joon 11, tabel 1).
Hilisrauaaja linnuste materjalis moodustavad kihvadest ja hammastest ripatsid
markimisvaarse osa — umbes viiendiku (V, tabel 3), samuti leidub neid asulate
materjalis (1V, 12, tabel 1). Ligi 30% moodustavad kihv- ja hammasripatsid
rauaaegsete kalmete luuesemetest, kuid selle pGhjuseks on téendoliselt asjaolu,
et amulettripatseid oli kombeks hauda kaasa panna sagedamini kui teisi
luuesemeid (VI, 166, tabel). Kihv- ja hammasripatseid tuleb ette ka keskaegses
materjalis, kuid tunduvalt harvemini. Néiteks Lihulast on leitud kolm Kihv-
ripatsit (X, 325, tabel 2) ja Tallinnast Sauna tdnava kaevandist kaks ripatsit (I X,
6). Mdlemal juhul moodustavad need u 4% luuleidudest. Tavaliselt on
hammasripatsitesse tehtud ainult auk riputamise jaoks, kuid Viljandist, Pika
tdnava kaevandist parineb kahe sissepuuritud auguga seakihv, millele on lisaks
nikerdatud kaks diagonaaljoontega voondit (VM 10534: 131). Linnade ja
alevite materjalis leidub ka tksikuid elevandiluust esemeid, kuid need périnevad
ilmselt alles 16.-18. sajandist (X, 314, joon 7: 4; X1, 13-16, joon 12).

Tootlemisjaatmete hulgas esineb sarvetiikke sageli rohkem kui luukatkeid.
Tuleb arvestada, et erinevate materjalide kasutamisel jaab erisugusel hulgal
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jadtmeid. Kuigi ka sarve puhul pudti (arvestades selle loomulikku kuju) kéik
osad maksimaalselt dra kasutada (vt hirvesarve kasutamise skeem: Ulbricht
1978, joon 3), jai sarvest siiski suhteliselt rohkem jaatmeid (nt katkeid sarve
ndgusalt kiljelt, poorse siseosa tiikke, véikesi sarvetippe jm; XI, joon 14). Luu
puhul on enamasti valitud konkreetse eseme jaoks kuju poolest sobiv luu, mille
valmistamisel jaatmeid markimisvaarselt ei jaagi (nt sea pindluust ndelad,
hobuse ja pddra tikkelluust naasklid, veise ja hobuse jalaluudest uisud, reieluu-
peast vartnakedrad, vurriluud, veise varbalilid; 1V, 26, joon 17). Rohkem jdi
jaatmeid nii luust kui ka sarvest keerulisemate esemete, nditeks kammide
valmistamisel (nt Ambrosiani 1981, 72-76; Ulbricht 1984, tahv 13 jj, 56 jj;
Rogers 1993, joon 620, 621; MacGregor et al. 1999, joon 877). Luu puhul tuleb
arvestada ka sellega, et jarelejadnud luutikid vdivad sattuda osteoloogilise
materjali hulka tdenédolisemalt kui sarvetlkid. Kui luutddtlemisel ei ole saagi
kasutatud, v6ib juhtuda, et polegi vGimalik eristada kulinaarse eesmérgiga
I6ikejalgi tootlemisega seotud tukeldamise jélgedest. Hilisemas leiuaineses
esineb luutdotlemisjaatmeid rohkem, s.h ka nditeks &drasaetud luude epifiiise.
Kuigi Uhest kiljest pdhjustab seda kahtlemata asjaolu, et sarve asemel hakati
rohkem luud tarvitama, vB8ib mdju avaldada seegi, et saetud luujdatmete puhul
on olnud hélpsam tootmisjaatmeid &ra tunda. Sageli on v@imalik leida
luutodtlemisjadke ja esemete katkeid ka osteoloogilise ainese hulgast, seda nii
asulakohtade (nt Stopp & Kunst 2005; David 2005; Choyke 2005) kui ka
kalmete puhul (viimastest kull siiski ainult esemekatkeid, nt VI, 159-160;
Heikkurinen-Montell 1996, 101). Naiteks Pada asula luuesemete ja tootmis-
jaakide arv suurenes loomaluude l&bivaatamise tulemusel enam kui kaks korda
(I, 264), kullaltki arvukalt leidus luuesemete katkeid ja tootmisjadke ka
Linnaaluste asulate loomaluude hulgas. To6tlemisjadtmete hulka vBib mdjutada
seegi, et alati ei ole arheoloogilistel kaevamistel kdiki luid Gles korjatud. Juhul
kui valiku printsiibiks on olnud koguda tervemaid luid, mis vBimaldavad liigini
madramist, jaid tdendoliselt nimelt fragmentaarsed tdo6tlemisjaagid (Gles
vOtmata.

Uldiselt on kasutatud lintsamalt kattesaadavat materjali. Materjali valik
sOltus ka esemetilbist. Lisaks sellele, et pldti leida véimalikult sobiva kujuga
luu, vois valik sBltuda ka materjali omaduste sobivusest vastava eseme vai selle
detaili valmistamiseks. Nii on néiteks kahepoolsete kokkupandud kammide
puhul mdnikord piiplaadid tehtud sarvest (sarvest kui sitkemast ja elastsemast
materjalist piid peavad murdumisele paremini vastu), Uhendusplaadid aga
roidest (roide pikuti I8hestamisel on lihtne saada sobivas suuruses lamedaid
plaadikesi). Kihv- ja hammasripatsite ning luust ripatsite (tiivaluu, kontsluu,
kluniseluu) puhul séltus materjali valik tGendoliselt ka vastava looma voi
skeletiosa slimboolsest tdhendusest valmistaja ja/vdi kasutaja jaoks (nt Fehner
1963; Eisen 1996).
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Eksperimendid luuesemete valmistamiseks

Luuesemete osas labiviidud eksperimendid v@ib uldjoontes jaotada kaheks.
Esiteks on tehtud katseid luuesemete valmistamisel kasutatud toOvOtete,
tehnoloogiate ja tooriistade kindlakstegemiseks (nt Ambrosiani 1981; Lobisser
1999; Schibler 2001; Steppan 2001; Vecsey 2005; Cristiani & Alhaique 2005;
Cristiani et al. 2005). Teisalt on eksperimente l&bi viidud selleks, et teha
kindlaks, kuidas ja milleks v6idi esemeid kasutada, missuguseid jalgi mingi t66
vOi tegevus luueseme pinnale jatab (nt MacGregor 1976; Jensen 2001; Griffitts
& Bonsall 2001; Kichelmann & Zidarov 2005; Christidou 2005; Christidou &
Legrand 2005; Van Gijn 2005). Kindlaks on plitud maérata ka erinevate
luumaterjalide tugevust ja vastupidavust (Currey 1979; MacGregor & Currey
1983; MacGregor 1985).

Eesti Teadusfondi grandi nr 4203 toel valmistati aastatel 2000-2003 m&ned
Eesti luuesemete koopiad. Koopiate valmistamise kdigus soovisime muu hulgas
leida vastust kisimusele, kas luuesemete tegemiseks oli vaja professionaalset
luutdotlejat. Kunstnik-konservaator Jaana Ratas valmistas koopiad seitsmest noo-
rema rauaaja luuesemest: RAugest leitud linnukujulisest ripatsist, Kivivare kamm-
ripatsist, Otepdd noakujulisest ripatsist, Lohaverest leitud noa- ja S-kujulisest
ripatsist, Varbola aZzuurse varrega luulabidakesest, ning kaks koopiat ihest Otepaa
linnamaelt leitud kahepoolsest Uiheosalisest kammist (V, 177, joon 24).

Luu- ja sarvesemete valmistamiseks kasutas Ratas veise- ja pddra jasemeluid
ning pbdrasarve. Materjali ettevalmistamiseks edasise to6tlemise jaoks veiseluu
kdigepealt keedeti. Osa podraluudest keedeti kohe ning séilitati juba keedetud
luud. Teine osa luid pandi stigavkillma ja neid keedeti vahetult enne esemete
valmistamist. Sarve leotati enne esemete valmistamist kiilmas vees. Leotamise
tagajarjel muutus sarv nii pehmeks, et seda oli vdimalik hdlpsasti I6igata ka
teravaservalise tulekivitiki abil. Nagu juba eespool nimetatud, ei ole liiga pika-
ajaline leotamine soovitatav, sest sarv pundub ning seda on halvem téddelda.
Ka arheoloogilises materjalis leidub sarvejaatmeid, mille puhul tundub, et sarve
on liiga kaua leotatud ning lisaks veel liialt niri noaga I6igatud (nt sarvetikk
Rdugest: 1, 15, joon 24). Esemete valmistamisel kasutati tdnapéevaseid to0-
riistu: kontuursaagi, erinevas suuruses nuge, puure, stihleid ja viile.

Esemete koopiaid valmistanud J. Ratas on kunstnik, kes on teinud mitme-
sugustest materjalidest esemete koopiaid ja selles mottes ei esinda ta tavalist,
keskmise ké&elise osavusega inimest, vaid on tunduvalt osavam ja kogenum.
Ratasel ei olnud mingit raskust valmistada nimetatud ripatseid ja labidakest.
Siiski tuleb rdhutada, et esemete tegemiseks kulus palju aega. Nii valmis luust
labidakese koopia 25 tunniga. Muidugi tuleb arvestada, et selle eseme puhul oli
tegu esimese katsega luueseme koopia valmistamiseks. Ajakulu oli kindlasti
suurem ka seet6ttu, et Ratas valmistas labidakese v@imalikult tapse koopia.

Eseme meisterdamiseks kulunud aega on moddetud ka kammide eksperi-
mentaalsel valmistamisel ning saadud véga erinevaid tulemusi. Kahtlemata
sOltub ajakulu sellest, kui keerukas on valmistatav ese, kas see on kaunistatud
vOi mitte, missuguseid tooriistu kasutatakse, kas valmistatakse eseme tapne
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koopia jne. Nditeks Roskildes l&biviidud katsete kdigus pudti kindlaks méadarata
kahepoolse kokkupandud kammi valmistamiseks kuluvat aega. Kahepoolse
neljast piiplaadikesest kokku pandud kammi tegemiseks tanapédevaste to6-
riistade abil kulus kolm tundi (Christophersen 1980a, 164). Seevastu K. Ambro-
siani (1981, 118) oletab enda poolt labiviidud eksperimendi alusel, et kammi
tegemiseks vois kuluda enam kui tks téopaev. Wolfgang Lobisseri (1999, 269)
poolt teostatud eksperimentide kéigus valmistati 20 kahepoolset kokkupandud
luukammi. Neist esimese tegemiseks kulus 11 tundi, jargmiste puhul piisas 56
tunnist.

1282. a Norra linnaseadustik nimetab mitme Bergenis valmistatud kasitoo-
toote lubatud maksimumhinnad, seejuures on kammide korgeim lubatud hind
esitatud 120 kammi kohta, ning see on madalaim hind, mis Uldse lhegi toote
kohta maérgitud (Christophersen 1980b, 228). Axel Christopherseni arvates
(otsustades nende andmete p&hjal) pidi kammivalmistaja kogenud puusepaga
vOrdse tulu saamiseks miima 225 kammi kuus (samas). See ei olnud aga
mingil juhul vdimalik, kui kammivalmistaja suutis todpaeva jooksul valmistada
ainult tks—kaks kammi. Isegi juhul, kui ta valmistas kammi kolme tunniga ja
tootas 15 t péevas ilma puhkepdevadeta, oleks toodang u 150 kammi kuus.
Christophersen on oletanud, et seoses professionaalse tootmisega turule ja
anonliumsele tarbijale kammid lihtsustusid, mis vdimaldas kokku hoida eseme
valmistamiseks kuluvat aega ning muuta hinnad palju madalamaks. Lisaks
sellele v@idi lihtsustatud tootmisprotsessi teatud téGoperatsioonide tegemiseks
meistri kdrval kaasata ka selle ja Gpipoisse. Kammitilipide lihtsustumine ja
standardiseerumine on jélgitav ka Lundi arheoloogilises aineses. Christopher-
seni arvates viitab kammide odavamaks muutumisele asjaolu, et hilisematel
kammidel on védhem kasutusjalgi ja neid pole kuigi tihti parandatud — ilmselt
seetdttu, et oli lihtsam osta uus ese (Christophersen 1980b, 228, 230). Vara-
semad, nt viikingiaegsed rikkaliku plettornamendiga kaunistatud kammid olid
aga tbendoliselt tellijale valmistatud (luksus)esemed, mille tegemiseks kulus
tunduvalt rohkem aega ja mis olid ka palju kallimad (Ambrosiani 1981, 118).

J. Ratas proovis valmistada ka kahepoolse (heosalise kammi koopiat.
Esimese koopia piide saagimine ei Onnestunud ja ka teisel ldksid mdned
tihedatest piidest viltu (V, joon 24: 1). Raskusi oli ka tihedate piide saagimiseks
vajaliku piisavalt dhukese lehega sae leidmisega. Kammipiide saagimist peab
kdige raskemaks osaks tooprotsessist ka Adam Vecsey. Uhtlaste ja tapselt
paralleelsete piide valmistamine ndudis tema véitel sedavord suurt silmade
pingutamist, et ta pidi seda tegema neljas etapis, puhates iga kord vahepeal silmi
umbes tund aega (Vecsey 2005). Eriti keerukas on kokkupandud kammide
valmistamine, kus tuleb kammid kolmest kihist (piiplaadid ja kaks paari
thendusplaate) neetide abil kokku panna (vt Luik 1998, 13 jj, 65 jj). Kammi
tegemiseks oli vaja ka spetsiaalseid tooriistu (Ulbricht 1978, 33 jj; 1984, 26 jj;
Christophersen 1980a; Ambrosiani 1981, 103 jj; MacGregor 1985, 55 jj),
naiteks on arvatud, et vajalik oli t66pink, kuhu kammi sai Kinnitada, et see oleks
piide saagimise ajal kindlalt fikseeritud (Lobisser 1999, 264, 265, joon 9, 10).
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Arvatavasti kasutati kokkupandud kammide piiplaadikeste tegemiseks ka
mingeid Sabloone v6i tehti need purunenud kammide plaadikeste jargi
(MacGregor & Currey 1983, 73). Ka eksperimentide kaigus kammide
valmistamiseks kulunud aeg nditab, et sellise kasitoo tegemiseks oli vaja oskusi
ja kogemusi. Niisiis oli kammi meisterdamiseks tarvis vajalike teadmiste ja
vilumustega professionaalset valmistajat. Sedasama v@ib arvata ka mdnede,
eelkdige ornamenditud k&epidemete kohta, sest ka teatud ornamentide
tegemiseks oli tarvis spetsiaalset tooriista (1V, 28, joon 18; MacGregor 1985,
60-61, 71, joon 38; Roes 1963, 8, tahv II: 3, 5, 6). Tdendoliselt on profes-
sionaalse kasitdolise tehtud naiteks Ldhavere loomapea-kujuline kéepide (V,
163, 178, joon 10; Moora & Saadre 1939, joon 108), samuti ka Pada kalmistu
kaunilt ornamenditud noapidemed (111, 268, 274, joon 15; VI, 164-165, joon 8)
ning muidugi keskaegsed figuraalsed kaepidemed (Aun 1998, 31).

Erinevusi esemeid valmistanud inimeste vilumuses vOib aga mérgata ka
lihtsamate esemete puhul, nagu nikerdatud ripatsid ja labidakesed. Nii nditeks
leidub Kagu-Eesti linnustel ja asulates (R6uge, Kivivare, Tdrva Tantsumagi; vt
I, joon 2-5) kaunilt azuurseks nikerdatud kammripatseid, samas on Pada
asulast leitud ripatsil ornament hooletult eseme pinnale kraabitud ning ripatsi
tlaosa aZzuurseks nikerdamiseks selle valmistajal ilmselt vajalikke oskusi ja
kogemusi polnud. Ei saa ka oletada, et tegemist on sissekraabitud “kavandiga”
ja ripats jai 16petamata, sest kammripatsi piidel on néhtavad kasutusjaljed (111,
271, joon 20, 21). Erinevat kompositsioonitunnetust ja meisterdamiskogemust
vBib tdheldada ka naiteks nikerdatud luulabidakeste puhul, millest osa on
tbeliselt kaunid, aZzuurseks nikerdatud ja/vdi lohukestega ilustatud varrega, osa
aga vordlemisi oskamatult teostatud ja ebaproportsionaalse kujuga (VI11, joon 2
). Seda, et mingite esemete valmistamiseks vajalikud oskused, kogemused ja
osavus on inimestel erinevad, réhutavad paljud uurijad (nt Milliken 1998b, 1;
Ashby 2005). Lisaks valmistaja oskustele ja osavusele vdisid eseme véljanage-
mist mdjutada muudki tegurid, nagu seegi, kas valmistaja oli konservatiivne ja
valmistas traditsioonilise eseme, vO6i oli ta loominguline ning meisterdas
uuendusliku ja omaparase eseme (Prown 1993, 3).

Eksperimente kasitleva osa l0petuseks esitan luust labidakese valmistamise
katse Kirjelduse. Nagu eespool nimetatud, ei kujuta kunstnik J. Ratas endast
tavalise kaelise osavusega inimest. Selleks, et teha kindlaks, kuidas Gnnestub
luutodtlemine (hel tavalisel k&sitdtga mitte tegeleval inimesel, otsustasin ise
valmis teha Uhe luueseme. Teiseks eesmargiks oli vahetu kogemuse kaudu
dppida paremini tundma luu kui materjali omadusi. Ma ei v6tnud sihiks valmis-
tada (hegi eseme koopiat, vaid lihtsalt “minu oma” luueseme, kuid siiski
tuginedes eeskujudele arheoloogilises aineses. Otsustasin teha luust labidakese,
toormaterjaliks oli veise séareluu ning eseme valmistamiseks kasutasin koduses
majapidamises leiduvaid tooriistu. Koigepealt saagisin kiljest luu mdélemad
epifiisid. Toore luu saagimine osutus (llatavalt lihtsaks, kummagi otsa
saagimiseks kulus paar minutit. Jargnevalt keetsin luud kaks tundi, korjates dra
kogunevat vahtu. Seejdrel kraapisin luu puhtaks sellel veel olevatest vahestest
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lihajaanustest ja eemaldasin luu 60nsusest Udi. Edasi keetsin luud veel viis
tundi, vahetades vett iga tunni jarel.

Jargmiseks oli vaja saada luutorust sobiva suurusega tikk labida valmis-
tamiseks. See (lesanne kujunes oletatust keerulisemaks, sest keedetud luu oli
kivikdva. Kdigepealt saagisin luutoru kaheks jupiks — keedetud luu saagimine
oli juba tunduvalt raskem ja selleks kulus 15 minutit. Lihtsam olnuks saagida
juhul, kui oleks saanud luu saagimise ajaks kuhugi kindlalt kinnitada, sest luu
otsa lihtsalt kd&es hoides oli saagimine killaltki vaevarikas. Niud oli tarvis
luutoru pooleks I8hestada. Saagimine tundus liialt raske ja aeganbudev, ka ei
tundunud ohutu luud selleks kéega kinni hoida. Lihtsalt kirvega liila ei tahtnud,
sest kartsin IBhestada luu valest kohast voi liiga kildudeks purustada. Ei
dnnestunud luud I8hestada ka sel teel, et asetasin kirve luule ja 18in haamriga
kirve kanna pihta. Ise hakkama ei saanudki, appi tuli mu 16-aastane poeg, kes
saagis kontuursaega algul véaikesed sdlgud luuserva, asetas seejérel tekkinud
prakku Kkirvetera ja lities haamriga kirve kanna pihta I6hestas luutoru pooleks.
Voimaliku variandina kaalusin ka luutoru poolitamist peitli ja haamri abil.
Tdendoliselt oleks see olnud kasutatav nditeks veise pdia- voi kdmblaluu puhul,
mille kiljel on loomulik vagu ja mida selle sirge kuju tdttu oleks vdimalik
tasasele alusele asetada. Saareluu kuju ei vbimaldanud seda sobivasse asendisse
panna, samuti oli luu pind sedavdrd kdva, et peitel libises sellelt lihtsalt kbrvale.
Kill aga sai peitlit kasutada poolikust luust sobiva tiki véljaraiumiseks,
asetades luu kumera vailiskilje vastu lauda ja tagudes luu sisekiljelt, millel
kohati séilinud kasnollus v6imaldas peitlit luusse taguda, ilma et see oleks
korvale libisenud. Uhes kohas aga I8henes luu peitliga liiies mGnevdrra teisiti,
kui olin lootnud, mis muutis tooriku kuju pisut ebasiimmeetriliseks. Koos luu
saagimise ja lI8hestamisega kulus tooriku valmistamiseks (katsetades erinevaid
meetodeid) u Uks tund. Edasi nikerdasin labidat peamiselt noa abil, mdnes
kohas kasutasin teravamate kantide silumiseks ka viili. Kuigi keedetud luu oli
vOrdlemisi kdva, osutus tdiesti vBimalikuks noaga vaikesi laastukesi ja Killukesi
eraldades sellele soovitud kuju anda. Kui luu rohkem é&ra kuivas, muutus ta
kdvemaks, kuid pdrast kuumas vees leotamist oli seda taas kergem t60delda.
Ldpuks I6ikasin varrele kaunistuseks siksakjoone ja uuristasin noatipu abil kaks
lohukest. Poleerimiseks kasutasin liivapaberit, kuid umbes sama tulemuse oleks
ilmselt saanud ka peene liiva ja lapiga h60rudes. Et ma eriti keeruka
kujundusega labidat ei teinud ning leppisin pisut ebasiimmeetrilise esemega,
kulus ettevalmistatud toorikust labida nikerdamiseks pisut (le kahe tunni. Seega
valmis labidake umbes kolme tunniga.

Vorreldes J. Ratase tehtud labidakese koopiaga, osutus minu labidake kill
oluliselt saamatumaks, kuid, nagu eespool mainitud, v8ib samasugust
meisterdamisoskuste erinevust tdheldada ka arheoloogilises aineses leiduvate
labidakeste puhul. Kirjeldatud katse nditas, et ka ilma praktilise kasitdoalase
ettevalmistuseta inimene on vOimeline niisugust luueset valmistama. Veel
olulisemaks pean eksperimendi juures seda, et ise mingi materjaliga to6tades on
vOBimalik vahetult materjali omadusi tunnetada ja niisuguste esemete
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valmistamisprotsessist paremini aru saada. Tegevuste jarjekorra osas arvan, et
juhul kui enne materjali ettevalmistamist on teada, missugust eset tegema
hakatakse, on lihtsam ldigata sobivas suuruses tikid vélja toorest luust ja alles
seejarel neid keeta. Ese 16plikult vélja nikerdada tundub aga olevat mugavam (ja
taiesti teostatav) keedetud luust. Toores luu, kuigi seda on kergem IBigata, on
oma rasvasuse tottu libe ja plsib halvasti kdes ning nuga vbib seda IBigates
kergesti libiseda ja katt vigastada. Siiski ei saa minu arvates valistada vdimalust,
et (vahemalt osa) esemeid nikerdati toorest luust. Toorest luust ese ei ole kill
ndnda saravvalge, kuid tbenaoliselt ei olnud kdigi esemete puhul varvus
tingimata tahtis. Tdotegemise kdigus muutub toorest luust eseme pind eriti
siledaks ja seda on mugav kasutada (nt ndeltehnikas kinnaste valmistamiseks
kasutatud luundelad: Jaana Ratas — autorile). Erinevalt tadnapéevasest
arusaamast ei pruukinud toore luu roiskumisest tingitud hais olla muistse
meistri jaoks niivord oluline (vt nt Bartosiewicz 2003).

LUUTOOTLEJA, LUUESEMED JA KASITOO ARENG

Kas kodukasitéo voi professionaalne toodang, kohapeal valmistatud voi
import?

Nii luuesemete valmistamist kui ka teisi kasitéid uurivad arheoloogid on
puudnud madratleda, mis juhul on tegu kodukasitédga ja millal tootmisega ning
missuguseid jalgi Ghel voi teisel juhul esemete tegemine maapinda jatab. Kuna
tehnoloogia sbltub sotsiaalsetest suhetest, on tehnoloogiat defineeritud kui
dunaamiliste sotsiaalsete vastasm@jude materiaalset tegevusvalja, kus planee-
ritakse, valmistakse, kasutatakse, parandatakse ja heidetakse korvale tooted
(Milliken 1998a, v). Oluliseks ké&sitd0 spetsialiseerumise indikaatoriks peetakse
tavaliselt just esemete standardiseerumise taset (nt Christophersen 1980b;
Mignon 1993; Milliken & Vidale 1998; Milliken 1998b; Laporte 1998; Dowd
1998; Vidale 1998), suure hulga (Uhetaoliste) tootmisjaékide kuhjumist
(Christophersen 1980a; 1980b), kohaliku ja kaugkaubanduse (vahetuse)
vOrgustike arengut (nt Skourtpoulou 1998). Teisalt on spetsialiseerumisega
seostatud hoopiski eseme valmistamiseks vajaliku t66 hulga suurenemist, mis
vOib véljenduda viimistletuse erinevas tasemes (Michelaki 1998); selline areng
seostub nditeks mitmesuguste luksusesemete tootmisega.

Luuesemete pOhjal plltakse hinnata kohapealse tootmise spetsialiseerituse
taset, pOorates téhelepanu naiteks materjali osas tehtava(te)le valiku(te)le,
tooriistattitipide standardiseerumisele, esemete korduvkasutamisele jms (nt
Emery 2001; Russell 2001a; 2001b). Materjali valik vBib anda pidepunkte
kasitoo spetsialiseerituse hindamisel, sest nditeks kodukasitod puhul kasutatakse
sageli juhusliku ilmega nn kodgijaadtmeid, mis voivad olla toiduvalmistamise
kaigus purustatud. Tootmise puhul on enamasti tegemist spetsiaalselt esemete
valmistamiseks md&eldud ning organiseeritult hangitud materjali kasutamisega
(Provenzano 2001).
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Eesti noorema rauaaja kasitod professionaalsuse taseme (le on arutlenud
Andres Tvauri (2001, 185 jj; 2002, 288 jj), kasutades Mats Mogreni ja Axel
Christopherseni véljatootatud kasitdo liigitusi. Mogreni (1995, 122) jaotus
pohineb erinevustel kasutatud tooraine hankimises ja valmistoodangu tarbimises
(kohalik, import, eksport); Christopherseni (1980b, 223-224) kasitd¢ alaliigid
tuginevad tootja ja tarbija suhtele: kodukésittd, tootmine otse tarbijale ja toot-
mine turule. Tvauri arvates v0ib muinasaegse Eesti materjali alusel kodukasi-
t6oks pidada suuremat osa tekstiili-, naha-, puu- ja luutdétlemisest. Tarbijale
vOidi toota t66- ja majapidamisriistu, ehteid, luksuslikumaid pidurdivaid ja
keerukamaid jalanBusid, mida valmistati linnustes ja linnusasulates. Turule
toodetud kasitodesemetega voib Tvauri arvates tegu olla eelkdige naabermaade
linnalistest keskustest hangitud esemete puhul (Tvauri 2001, 187-188).

Nagu juba eespool réhutatud, moodustavad suure osa Eesti noorema rauaaja
luuleidudest kdige lihtsamad esemed, milleks valiti sobiv luu ja millele on vaid
0Oige pisut kuju antud vdi sellesse auk puuritud: kedrad, ndelad, naasklid, ludad,
vurriluud, hammas- ja luuripatsid, luutorukesed. Kokku vGib sellesse kate-
gooriasse arvata 570-600 eset (tabel 1 ja 2), seega enam kui 60% luust ese-
metest ja lle poole kdigist noorema rauaaja luuleidudest (s.t esemetest ja
tootlemisjaakidest). Keerukamate esemete hulka kuuluvad kéepidemed, kammid,
haamrid, mdned méangunupud, nikerdatud ripatsid ja labidakesed. Muinasaegses
materjalis on neid kokku kahesaja ringis, mis moodustab umbes veerandi
esemetest ja 16—18% koguarvust. Tootmisjaake on kokku paarisaja ringis (tabel
1). Hilisrauaaja linnuste (LOhavere, Soontagana, Varbola ja Valjala) luu-
leidudest moodustavad lihtsad esemed koguni kolmveerandi (75%). Keeruka-
mate esemete hulka kuuluvad k&epidemed ja kammid, téring ja malend,
nikerdatud ripatsid ja labidakesed moodustavad aga ainult 15% luuleidudest.
Tootmisjaake on nende linnamagede luumaterjalis u 10% (V, 177).

Lihtsate esemete puhul on tden&oliselt tegu kodus oma tarbeks valmistatud
asjadega, mida voisid teha ka lapsed (nt vurriluud, uisud). Samuti v8idi koduses
majapidamises valmistada lihtsaid sea pindluust ndelu, veise reieluupeast
vartnaketrasid jms. Yorki materjali pdhjal on oletatud, et osa luust toriistu-
tarbeesemeid tehti nende kasitodalade esindajate poolt, kes neid vajasid (nt
tekstiilitootmises kasutatud luuesemed — kedrad, ndelad, 18ngapoolid:
MacGregor et al. 1999, 2005). Nende esemete meisterdamiseks ei olnud vaja
erilisi oskusi ega tooriistu, tdendoliselt piisas lihtsalt noast, aukude tegemiseks
vOidi kasutada ka puuri, mdnel tksikul esemel on jalgi ka viili kasutamisest.

Huvitavam on luutddtlemise seisukohalt keerukamate esemete riihm, mis
moodustab noorema rauaaja luuesemetest umbes veerandi. Selle v8ib omakorda
jaotada kaheks: kohapeal valmistatud ja (tGendoliselt) imporditud esemed.
Kohapealse toodangu hulka kuuluvad ilmselt labidakesed, nikerdatud ripatsid ja
ehk ka osa (kaunistamata?) ké&epidemeid. Importtoodete hulka voib arvata
eelkdige kammid ja kaunistatud pidemed, mida ilmselt valmistasid professio-
naalsed vdi poolprofessionaalsed kasitdolised. Nende esemete puhul on arvata-
vasti tegu kaugematelt turgudelt vOi laatadelt kaasa toodud esemetega, VvOi
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sattusid need siia kaupmeeste vahendusel. Kokkuvdttes on kohaliku toodangu
hulka kuuluvaid keerukamaid esemeid u 125 ja arvatavaid importesemeid u 75.
Seega moodustavad importesemed u 8% ja kohapeal tehtud keerukamad esemed
u 14% leitud luuesemetest.

Teistsugust olukorda vdib téheldada keskaegses materjalis, kus profes-
sionaalse toodangu osakaal on tunduvalt suurem. Naiteks Tallinnas Sauna tdnava
kaevandis moodustavad kammid le 30% luuesemetest, lisaks on profes-
sionaalsete valmistajate tehtud tdendoliselt ka stiilused, ehisplaadikesed ja
ornamendiga kaunistatud kettakujuline sarvkeder (1X, 6, joon 2 jj). Suurem on
professionaalsete meistrite toodangu hulk (kammid, kaepidemed, téringud,
ehisplaadid) ka Lihulas, kus niisugused leiud moodustavad umbes kolmandiku
luuesemetest (X, tabel 1). Tallinna Roosikrantsi tanava kaevandi leidude hulgas
on samuti rohkem professionaalsete valmistajate toodangut, kuid suure osa sellest
moodustab hiline, 15.-18. sajandi materjal — nd6bid ja nddbivalmistamisjaégid
(peaaegu pool leidude koguarvust), treitud esemed, lauanugade ja kahvlite
kaepidemed (XI). Toendoliselt on Eesti keskaegsetes linnades leidunud profes-
sionaalseid luuesemete valmistajaid, kuigi vélistada ei saa ka vGimalust, et osa
esemeid toodi mujalt. limselt on importesemeteks luust nikerdatud miniatuursed
kujukesed — figuraalsed kaepidemed. Uksikuid selliseid kiepidemeid on leitud
Tallinnast ja Tartust (Tarakanova & Saadre 1955, joon 10; Aun 1998; Metsallik
1995, tahv 15: 3). Kokku on figuraalseid k&epidemeid teada umbes poolsada, neid
leidub peamiselt pdhjapoolses Euroopas, kdige enam P@hja-Saksamaal. Arva-
takse, et neid vdidi valmistada mones P6hja-Saksamaa vBi Prantsusmaa kasitdo-
keskuses (Holtmann 1993, 294 jj, 330 jj, joon 139; Aun 1998; Burrows 2002,
217, joon 1). Ka vOib osa kammidest olla imporditud, kuid kammid on oma
leviku piirkonnas kd&ikjal vordlemisi sarnased, mistdttu ei ole nende vélimuse
pdhjal enamasti vdimalik valmistamiskoha iile otsustada.’® Impordiga on ilmselt
tegu ka elevandiluust esemete puhul, seesugused leiud Eestis aga parinevad alles
uusajast.

Professionaalse kasitdo puhul kerkivad kiisimused, kas tootja oli ainult Ghe
késitdoga elatist teeniv spetsialist vOi tegi ta ka midagi muud, nt tegeles
maaharimisega voi mitme kasito0alaga? Kas kasitooline oli paikne voi sunnitud
enda elatamiseks oma toodangut valmistades ringi randama?

Arvatakse, et viikingiaegse Pohja-Euroopa luutddtlejad olid vahemalt pool-
professionaalsed kasitddlised. Kuna selliste kasitdoliste toodangule viikingiaja

8 Tallinna Sauna tanava kaevandi kammidel oleva silmakestest ornamendi vérdle-
misel selgus, et Gheteistkimnest kammist neli on kaunistatud silmakestega, mis nende
Uhesuguste mddtmete pdhjal otsustades vBivad olla tehtud Gihe tddriistaga (1X, 5-6, joon
3, 8, 10, 11). Veel kaks kammi (samas, joon 12, 17) on tbendoliselt kaunistatud teise
tooriistaga. Ulejdanud kammide silmakesed olid ménevdrra erineva suurusega. Sama
tooriista kasutamine vdib viidata sellele, et kammid on tehtud he meistri poolt ja
tdendoliselt Tallinnas. Siiski j&&b see vaid oletuseks, sest silmakeste Uhesugused
mddtmed ei tdesta, et need on tingimata sama todriista abil valmistatud.
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suhteliselt véikestes aolinnades arvatavasti veel piisavat turgu ei olnud, oletatakse,
et selleaegsed luutddtlejad olid randkasitodlised, kes liikusid Uhest turukohast
teise ja valmistasid oma toodangut kohapeal (Ambrosiani 1981, 40 jj, 161 jj).
Luu- ja sarvettotlemisega seotud leiumaterjali pdhjal toob A. Christophersen
(1980b, 229-230) vilja kolm ké&sitéd arenguetappi Lundis: 1000-1020 oli tegu
lintsa kodukasittdga; 1030-1150 vBib nentida nn tootmist tellijale, kusjuures
tooteid valmistasid oletatavasti randké&sitoolised. Analtiusides kammide valmista-
misest jd&nud jadke Lundi leiumaterjalis jareldab Christophersen (1980a, 164—
165; 1980b, 225 jj), et veel 11. sajandi teisel poolel tegelesid seal kammi-
valmistamisega randavad kasitoolised, kes tootasid ajutiselt kohapeal, kasutades
kohalikku toorainet ja valmistades kamme kohalikule tellijale. Christopherseni
arvates tootis viikingiaegne randkéasitoolisest kammivalmistaja oma kaupa
eelkBige nimelt tellijale, mitte turule, sest turule tootmine vajas stabiilset ja
plsivat ndudmist toodete jarele. Kammivalmistaja pisiv téokoda Lundis voib
périneda kbige varem 12. sajandist ning sama sajandi keskpaigast alates saab seal
raakida pusivast ja pidevast professionaalsest turule orienteeritud luutdotlemisest
(Christopherseni jérgi kasitd0 arengu kolmas etapp).

Yorki leiuainese p8hjal on viimasel ajal arvatud, et luu- ja sarvetdotlejate
randeluviis vBis muutuda juba viikingiajal, sest mdned linnalised keskused,
nagu ka York, hakkasid pakkuma stabiilseid turge, mis eeldatavasti vdimaldasid
paiksete tdokodade teket (MacGregor & Mainman 2001, 346). A. MacGregor
(1991, 367) taheldab Inglismaa kasitéd arengus kahte etappi. Normannide
vallutuse eelsel ajal baseerus tootmine materjalil, s.t sarvenikerdaja tegi sarvest
kamme, k&epidemeid, ehtendelu jm. Normannide vallutuse jérgse perioodi
tootmine pdhines aga tootele, s.t kammivalmistaja valmistas puust, sarvest,
luust, sarvetohlust, elevandiluust kamme — vastavalt tellija soovile ja
rahakotile. Ka Christopherseni (1980a, 150; 1980b, 227) arvates kulges luutdot-
lemise areng sel moel, et varasemal perioodil valmistas ké&sitooline sarvest
mitmesuguseid esemeid, hiljem aga spetsialiseerus vaid Uhele vB8i mdnele
tootele. Christopherseni hinnangul arenes Lundis valja selline spetsialisee-
rumine 13. sajandi jooksul. Novgorodis ei leidu L. Smirnova hinnangul (2002,
92-93) tdendeid thepoolsete kokkupandud kammide valmistamisest 10. sajandi
I6pul — 11. sajandi esimesel poolel. Tema arvates kuulusid Novgorodist leitud
tihepoolsed kammid skandinaavlastest sGjameestele, kes olid need endaga kaasa
toonud. Siiski peab ta vdimalikuks, et aeg-ajalt vOis mdni randav kammi-
valmistaja Novgorodis oma tooteid mula ja Uksikuid esemeid ka kohapeal
valmistada. Kill aga on Novgorodis alates 12. sajandi teisest veerandist
valmistatud kahepoolseid Utheosalisi kamme ning see linn spetsialiseeruski
peaaegu ainult heosaliste kammide valmistamisele (Smirnova 2002, 96).

Vaimalik, et ka hilisemal ajal leidus ringirandavaid luunikerdajad ja kammi-
valmistajad. Nditeks on oletatud, et luust palvehelmeid ja nédpe valmistanud
meistrid liikusid vastavalt ndudlusele (ihest kohast teise, mis oli vdimalik lihtsa
ja holpsasti teisaldatava tooriista tottu (Gréf & Groh 2001, 282). On ka
vOimalik, et kasitooline oli paikne, ning tema poolt valmistatud toodangut
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mudsid vastavalt ndudlusele ringirandavad kaupmehed. Nii naiteks on Wales’is
(Beaumaris) 1328. aastal surnud randkaupmehe vara hulgas muude pisiasjade,
nagu vdirtsid, ndelad, kindad, rahakotid jms, kérval kirja pandud ka kammid
(Ramsay 1991, xxx). Ka Eestis vdis selliseid réndkaupmehi ringi liikuda — nii
on naiteks Liivimaa vanemas riimkroonikas mainitud ndelakaupmeest (LVR
2003, 38). Paratamatult on aga kaupmees, kes vdis tegeleda luuesemete
migiga, arheoloogilises materjalis halvemini jalgitav kui esemete valmistaja
(kelle tegevusest on alles jadnud t6otlemisjadke ning ldpetamata esemeid) voi
kasutaja (kelle kohta annavad tunnistust esemetel leiduvad kasutusjaljed ning
kasutamise kaigus purunenud esemed). Siiski vbivad kaupmehele osutada
néiteks voorsilt toodud importesemed.

Eesti muinasaegse leiumaterjali osas praegu olemasolevatel andmetel luu- ja
sarvetootlemisest kui véljakujunenud kasitodalast radkida ei saa, sest siin
nooremal rauaajal veel selliseid linnalisi késitdo ja kaubanduse keskusi vélja ei
kujunenud.” Enamasti oli tegemist kodukasitodga, kus lihtsaid esemeid
valmistasid nende kasutajad ise (sellele viitab ka nende lihtsate esemete suur
osakaal leiuaineses, samuti to6tlemisjaékide suhteline vahesus). Mdned leiud,
naiteks nikerdatud ripatsid ja labidakesed, vdivad olla kull valmistatud mdne
kohaliku meistri poolt, kuid vaevalt vdis luunikerdamine olla elatusalaks —
selleks on valmisesemete ja leitud tootmisjadkide arv liialt vaike (1V, 29; V,
180). A. Christopherseni (1980b, 223) hinnangul on kodukasitoo-mudeli
arheoloogilises aineses jalgitavateks kriteeriumideks: 1) tootmisjaatmete hajuta-
tus ja seotus eluhoonetega; 2) tootmisjaatmete piiratud arv (kuni 15 jaaki); 3)
erisuguste tootmisjaatmete esinemine; 4) suur varieeruvus valmistoodetes. Need
tunnused on enamasti iseloomulikud ka Eesti muinasaegsele luuainesele.

Mdnevdrra rohkem tdotlemisjaéke, poolsada, on teada Rduge asulast ja
linnuselt (1), vbib oletada, et vahemalt osa sealsest toodangust (eelkdige kamm-
ripatsid) oli valmistatud tellijale. Luu- ja sarvetdotlemise kujunemine elatus-
alaks oli seotud suuremate linnaliste keskuste tekkimisega, mis vdimaldasid
toodetele piisavat turgu. Eestile lahimate viikingiaegsete keskustena, kus ilmselt
asusid (peatusid) ka professionaalsed vdi poolprofessionaalsed (rand)kasi-
todlised, kes valmistasid keerukamaid sarv- ja luuesemeid, voib mainida néiteks
Birkat Rootsis (Ambrosiani 1980; Callmer 1994) ja Vana-Laadogat Loode-
Venemaal (Nossov 1993) ning tdendoliselt ka Daugmalet Latis (Radins 2000).

Eesti keskaegsetelt muististelt saadud luuesemed sarnanevad samaaegsete
esemetega mujal Euroopa p8hjapoolses osas (Loode-Venemaal, Latis, Rootsis,
Saksamaal, Taanis, Hollandis, Suurbritannias jm). Lihtsate luuesemete kdrval
leidus keskajal juba oluliselt rohkem professionaalsete kasitdoliste tehtud
esemeid. Professionaalse toodangu valmistamiseks vajalikud kasitd6oskused on

9 varalinnaliste keskuste vaiksus on V. Langi arvates tingitud eeskatt inimressursi jt
ressursside nappusest selleaegses Eestis, siiski toimus ké&sitod ja kaubanduse teatud
koondumine linnuste juurde (Lang 2004).
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ilmselt endaga kaasa toonud mujalt (eelkdige Saksamaalt, v6ib-olla ka Rootsist
ja Taanist) siinsetesse linnadesse jm keskustesse elama asunud késitodlised.

Eesti keskaegsetest linnadest ja alevitest on kill leitud luu- ja sarve-
tootlemisjadke (I1X; X; XlI), kuid seni ei ole satutud millelegi, mida vOiks
tblgendada keskaegse luutootlemistdokoja jadnustena. Suhteliselt palju saadi
luutodtlemisjaatmeid Tallinnast Roosikrantsi tdnava kaevandist. Varasemates
artiklites olen kull viidanud Roosikrantsi leiumaterjalile kui v@imalikule
luutéokojale (IX, 7; Luik 1998, 142; 1999a, 109), kuid see vaide pdhines
kaevamisi teostanud arheoloogide tdlgendusel. Roosikrantsi tanava luuainese ja
osteoloogilise materjali lahem analtilis ei vdimalda siiski neid leide inter-
preteerida plsiva luutdokoja jaénustena. Leitud jadtmed on eriaegsed: sarve-
jadgid parinevad tbendoliselt 13.-14. sajandist, nende hulk on vérreldav
tavaliselt linna kultuurkihist leitava luutéétlemisjaakide hulgaga (paarkiimmend
jaaki 2300 m? suuruse kaevandi kohta). Ménevorra rohkem leide, umbes
poolsada, on jaadnud 15.-17. sajandi nddbitootmisest. Ka nodbitootmisjaakide
hulk on tegelikult siiski vaike, vorreldes mujalt Euroopast leitud tootmisjaakide
hulgaga. Selline kogus tootmisjaake viitab vaid paari tunni t6édle. On v8imalik,
et sellel kohal peatus nditeks néépe valmistav randkasitooline. Muidugi ei saa
valistada ka seda, et luutdokoda vdis paikneda kusagil laheduses ja leitud katked
kujutavad vaid vaikest osa tookoja jaatmetest (XI, 31). Vordluseks vdib tuua
Christopherseni arvamuse, et Lundi enam kui 800 sarvetoétlemisjaéki sisaldanud
jaatmeauku saab tdlgendada Uksnes randkasitodlise 1-1,5 kuu pikkuse toota-
misena kohapeal (Christophersen 1980a, 164). Suhteliselt rohkesti leidub sarve-
tootlemisjaéke Viljandis Jaani kiriku juures paiknenud kaevandi leiuaineses.
Kaevamisi juhatanud Heiki Valgu hinnangul on selles paigas tegu Viljandi
varaseima turukohaga, kus vOis asuda ka luutddtleja tookoda vGi peatuda
luusesemeid valmistav kasitooline (H. Valk — autorile).

Kuigi teatavad muutused mdnede esemetiilipide 0sas noorema rauaaja
jooksul toimusid, kuulub suur osa esemeid tlupidesse, mis olid tuntud juba
varasematelgi perioodidel ja pisisid enam-vahem muutumatuna kasutusel
keskajalgi. Luuesemeid valmistati ilmselt to0riistade abil, millega tehti teisigi
téid ja mida kasutati ka puidu tootlemisel. Spetsiaalsed luuesemete ornamen-
timiseks kasutatud tooriistad olid ilmselt olemas ainult (pool)professionaalsetel
kasitoolistel. Eestis valmistatud luuesemed on kaunistatud lihtsate ornamen-
tidega, milleks spetsiaalseid tooriistu vaja ei olnud. Muutusi, mis viitaksid
professionaalse luu- ja sarvetottlemise tekkimisele noorema rauaaja jooksul
praeguseks teadaolevas leiuaineses margata ei ole.

Christopher Tilley (1989, 189) ja Marcia-Anne Dobres (2000, 128-129) on
réhutanud, et kuigi esemeid valmistavad uksikisikud, on materiaalne kultuur
siiski alati Uihiskonna toodang. Nii on see ka luuesemete valmistamise puhul.
Kuigi iga ese on tehtud konkreetse valmistaja poolt, kes v@is olla kas vilunum ja
osavam v@i saamatum ja oskamatum, on luutddtlemise tase tihiskonnas selline,
nagu vastav Uhiskond ja selle korraldus v@imaldab — on see siis kodukéasit6o
vOi tootmine miugiks, valmistamine tellijale v&i anonutimsele tarbijale.
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Professionaalsete k&sitooliste puudumise pdhjuseks ei ole kindlasti mitte see, et
vBimalikul valmistajal oleksid puudunud eeldused saavutada vajalikke oskusi ja
vilumusi, vaid tuleneb eelkdige sellest, et sellisele toodangule polnud piisavat
ndudlust, ei olnud vajalikku turgu.

L uuesemete valmistajad ja kasutajad — kes nad olid?

Smon ise raakis Uhel dhtul oma esiisast nii: “Ma olen niud tapselt
vélja uurinud, et ta oli kammitegija, nii et tuleb vélja, sa satud péris
kuninglikku suguvBsasse, Krigtiina”, Utles ta. “ Pea ometi suu, poiss’,
noomisteda ema, aga nad kdik naersid tiheskoos.

(Sigrid Undset. Kristiina Lauritsatiitar. Tallinn 1989, 84)

Arheoloogilistes muististes leiduvate luuesemete p&hjal véime kill teada saada,
milliseid materjale eelistas luuesemeid valmistanud inimene, ja plda jareldada,
mis oli valiku pdhjuseks: kas eelistati mingit materjali selle omaduste vdi kuju
pohjal, voi s6ltus materjali valik eelkdige selle kéttesaadavusest, vGi olid
madravaks hoopis muud pdhjused. Samuti v8ime leidude pBhjal midagi teada
saada luunikerdaja oskuste ja osavuse kohta — leidub ju erineva vilumuse ja
kunstimaitsega valmistatud esemeid, mdnikord aga ei ole valmistaja oskustest
eseme valmistamiseks piisanud (111, 272).

Kas ja kuivGrd on jalgi luuesemete valmistajatest ja kasutajatest jaanud
kirjalikesse Ulestdhendustesse? Euroopa viikingi- ja keskaegsetest allikatest
vOib leida Uksikuid viiteid mdnele konkreetsele luut6dtlemisega seotud isikule.
Tavaliselt on selleaegsetesse kirjalikesse allikatesse sattunud eelkdige selle
maailma vagevad: virstid ja valitsejad, vaimulikud ja plhakud, Opetlased jne,
lihtsaid inimesi — talupoegi ja kasitoolisi leidub tunduvalt harvem.

Teatakse naiteks 12. sajandil Faari saartel elanud kammivalmistaja Unas
Kambrare nime, mis on kill kirjalikesse allikatesse jdudnud seetdttu, et tema
pojana kasvas ules hilisem Norra kuningas Sverre, kes sai kuningaks birkebeinide
tilestdusu kaigus 1177. aastal. Unas Kambrare vend olevat olnud Roe piiskop.”

Nimeliselt on teada ka (ks Inglismaa ammuvalmistaja 13. sajandist, kes tegi
ambudele sarvest ammukettaid: Henry Ill Close Rolls’is on 1225. a kirja
pandud Hasculf Adhelhakestonile antud korraldus, et ta peab kdik sarvetiived,
mis ta metsast leiab, andma Ule Philip Conversile ammuketaste tegemiseks
(MacGregor 1991, 367).2

20 http://www.rogalandslag.org/Files/Kings&Queens910227.pdf (10. 01. 2002).
http://home.online.no/~olhov/sverrel.html (12. 11. 2004). Sverrele ja tema péritolule
viitab ka Simon eespool toodud Kkatkendis S. Undseti romaanist “Kristiina
Lauritsatutar”.

21 Seda, et ammuvalmistajad hankisid ammudetailide valmistamiseks vajalikku sarve
vahetuse teel, mainib ka Olaus Magnus (1996/1998, 872).
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Kirjalikest allikatest vGib leida andmeid ka selle kohta, et néiteks morsakihvad
ja -luu ning neist valmistatud esemed on olnud hinnatud materjaliks, mida sobis
kinkida kuningale vdi piiskopile (Robinson 2005, 57; Batey 2005). 14. sajandil
ules kirjutatud Targa Ref’i saagas (Kroka-Ref saga), mis kajastab 11. sajandi
siindmusi, on mainitud, et Grédnimaa hofting Gunnar olevat toonud Norra
kuningale Harald Hardraadele kolm haruldast kingitust: morsakihvast nikerdatud
lauaméngu, morsa koljust tehtud anuma ja taltsutatud jadkaru (Smirnova 2001,
11). Piiskopi saagades (Biskupa Sogur) on aga kirja pandud, et Hrafn viis
morsakihva kingituseks Canterbury peapiiskopile Thomasele tasuks selle eest, et
palvetamine tema poole aitas haavatud morska kaldale tirida (Batey 2005).

Milline vdis olla suhtumine luutdétlejasse? Keskajal kuulusid nn keelatud
ametite loetellu muu hulgas ka vere, korjuste ja mustusega kokkupuutuvad
ametid, “heast sunniparast” olid ilma jaetud néiteks lihunikud (Geremek 2002,
368). Kas sellesse kategooriasse kuulus ka luutddtleja, kes sai oma toormaterjali
lihunikult vdi nahanilgijalt ning pidi luud enne kasutamist veristest liha-
jaanustest puhastama? Teisalt tabas halvakspanu luksusesemeid valmistavaid
kasitoolisi, kellele, nagu kaupmeestelegi, pandi suiiks rikkuse levitamist
(Geremek 2002, 367). Luksusesemete valmistajate hulka kuulusid ilmselt ka
elevandiluust esemeid nikerdanud kasitoolised. Osa elevandiluust esemeid
(reliikviakastid, liturgilised kammid) tehti aga nimelt kiriku tarbeks (Theune-
GrolRkopf & Rober 1994).

Asjaolu, et eespoolmainitud Unas Kambrare oli piiskopi vend, v6ib osutada
tema kdllaltki heale paritolule. Halvakspanevat suhtumist naib peegeldavat aga
12. sajandi 18pust périnev kirjapanek, milles on juttu ahnest luu- ja sarvesemete
valmistajast, kelle nime pole mainitud. Juhtumit, mis toimus Lothianis,
kirjeldatakse pliha Cuthberti imetegudes. Normannid olid tapnud hirvepulli,
kuid jatnud selle maha, kui selgus, et hirv oli pdgenedes tapnud talle ette jaddnud
poisi. Mahajéetud hirvepull olevat koitnud lahedalasuvast mdisast périt oleva
teenija tdhelepanu. See kasuahne isik, kes oli spetsialiseerunud kammide,
mangunuppude, malendite, taringute, ndelte jt luust ning sarvest esemete
valmistamisele, oli r6dmustanud, et kindlustab hirvepulli jadnustega endale
rikkaliku tulu. Tema plaanid kukkusid aga l&bi, sest kui ta pludis eemaldada
sarvi, kaasnes sellega imepdrane verejooks sarvedele tehtud I8igetest
(MacGregor 1991, 366). Sarvenikerdaja teguviisi on hinnatud ebaeetiliseks.
Kirjapanekust ilmneb, et nimetatud sarvettétleja nédol oli tegu mdisa teenijaga,
seega mitte kdrge sotsiaalse positsiooniga isikuga.

Luust esemete valmistajaid on kujutatud ka mdnel gravudril ja miniatuuril,
kuid need périnevad alles 15.-17. sajandist. Kammivalmistajat kujutatakse Jost
Ammani 1568. a ilmunud raamatus “Das Sandebuch”, seda gravilri on
korduvalt publitseeritud (nt Ulbricht 1978, joon 5; Christophersen 1980b; Tilko
2000, joon 5). Joonis luust palvehelmeid valmistavast meistrist leidub 15. sajan-
dist parinevas kasikirjas “Das Hausbuch der Mendelschen Zwolfbr ider stiftung
zu Nlrnberg”. Kasikiri on avaldatud faksiimilena Munchenis 1965. aastal. Ka
nimetatud joonist on sageli avaldatud (XI, joon 21; nt MacGregor 1985, joon
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35; Van Vilsteren 1987; Spitzers 1997, joon 7; 1999, joon 3; Grof & Gréh 2001,
joon 4). Saksamaalt on teada veel luuhelmeid valmistavate meistrite todkoda
kujutav gravidr 17. sajandist (Gréf & Gréh 2001, joon 5).

Lisaks luuesemeid valmistavatele meistritele leidub Ulestdhendusi, mis mai-
nivad luuesemete kasutajaid. Kirjalikes allikates ja joonistel esineb néiteks luust
uiskudel uisutajaid. Varasemad kirjalikud teated luust uiskude kasutamise kohta
on parit 12.-13. sajandist (selle kohta: Berg 1943, 84 jj; MacGregor 1976, 61 jj;
1985, 142 jj; vt ka VI1). 1120. aastast périnevad teated Volga piirkonnas ja 1253.
aastast praeguses Irkutski piirkonnas kasutatud luust uiskudest. 12. sajandi I6ppu
kuuluv Kirjeldus uisutamisest Inglismaal Moorfieldsis on William FitzStepheni
poolt lles tdhendatud Thomas Becketi eluloos (“Life of Thomas Becket™). Olaus
Magnuse, kes mdnda aega oli Uppsala peapiiskop, 1555. aastal Roomas avaldatud
pdhjarahvaste ajalugu kasitlev publikatsioon (“Historia de Gentibus Septentrio-
nalibus”) sisaldab kaks puulikes illustratsiooni, millel on kujutatud uisutajaid
ning selles kirjeldatakse nii metallist kui ka luust valmistatud uiske ja uisutamises
korraldatud v@istlusi (Olaus Magnus 1996/1998, 58, 560, 1048). Sellele, et hea
uisutamisoskus oli hinnatud ja hooplemisvéarne, viitab Heimskringla’s kirja
pandud vdistlus kahe venna — Sigurd Jorsalafari ja Eysteinn Magnussoni vahel,
kus viimane oma uisutamisoskusega kiitleb.?

Luust, nimelt hobuste ja veiste alaldualuudest, on valmistatud kelkude
jalaseid. Eestist taolisi leide kill seni teada ei ole. Et I6ualuid kasutati kelgu-
jalasteks peaaegu tdotlemata kujul ning neid vGib dra tunda ainult siledaks
kulunud alakulje jargi, siis on véimalik, et selliseid luid ei ole osatud osteo-
loogilise materjali hulgas lihtsalt mdrgata. Ka mujal on neid leidnud
arheozooloogid osteoloogiliste kollektsioonide l&bivaatamisel (nt Stopp &
Kunst 2005). Ldualuudest jalastega kelku on kujutatud nditeks the 14. sajandi
alguse Flaami késikirja serval (vt Klichelmann & Zidarov 2005, joon 5) ja neid
vOib ndha ka 16. sajandi kunstniku Pieter Bruegheli maalidel (Van Vilsteren
1987, joon 8; Van Straaten 1977, 82, joon 74).

Luust ja sarvest tehti mangunuppe, malendeid, téringuid, leidub ka
luuplaatidega kaetud mangulaudu (nt MacGregor 1991, joon 183: q, r, 184,
186). Ka lauaméngude kohta leidub keskaegseid tekste ja jooniseid. Kuningas
Alfonso X* ajast, 13. sajandist parinev “Libro del Acedrex” kirjeldab sel ajal
kasutusel olnud maleméngu variante ja samuti teisi lauamange, ning Opetusi
mangulaudade, mangunuppude ja téringute valmistamiseks. Selles leidub
rohkesti illustratsioone, millel on kujutatud male ja teiste lauamangude mangi-
jaid.?* Miniatuure maletajatest ja lauamangude mangijatest esineb ka 13. sajan-
dist périnevas nn Codex Manesse’s (Grole Heidelberger Liederhandschrift;
Wilkins 2002, joon 4.5).% Inglismaa kirjalikest allikatest on teada, et kloostrites

22 http://sunsite.berkeley.edu/OMACL/Heimskringla/crusaders.html (26. 02. 2004)
2 Alfonso X Tark, Kastiilia ja Léoni kuningas 1252—1282.

? http://games.rengeekcentral.com/ (16. 03. 2004).

% http://www.tempora-nostra.de/manesse/img/006.jpg (16. 03. 2004)
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ja Kloostrikoolides olid laua- ja taringumangud kui hasartmangud karistuse
ahvardusel keelatud. Siiski on mangulaudu kraabitud kloostrite vdi katedraalide
kivipinkidesse, samuti on Kkloostrite arheoloogilistel kaevamistel leitud
méangunuppe ja taringuid (MacGregor 1985, 132; MacGregor et al. 1999, 1981).
Méngunuppe ja lauamange on mainitud veel naiteks Grettir Asmundripoja
saagas, kuid pole selge, kas tegu on luust valmistatud mangunuppudega (Grettir
1982, 132). Morsakihvast nikerdatud lauamangust on juttu ka eespool nimetatud
Targa Ref’i saagas (Smirnova 2001, 11). Kontsluust “taringutega” méangitavat
mangu on muuhulgas kujutatud P. Bruegheli maalil “Laste mangud” (X, 322).
Méng oli levinud juba Vana-Kreekas ja Roomas, kontsluudega méngivaid lapsi
on kujutatud Rooma skulptuuridel (Kunze et al. 1995, joon 25).

Kirjalikes allikates mainitakse kammimist kui skandinaavlaste igapéaevast
toimingut: lbn Fadlan on oma reisi kaigus Volga keskjooksule 922. a
kirjeldanud, et varjaagid (rus) pesid ja kammisid oma juukseid igal hommikul;
12. sajandi keskpaigast périnevas John Wallingfordi kroonikas kirjutatakse, et
Inglise neiud olevat hinnanud taanlasi seetdttu, et neil oli kombeks iga paev
pead kammida, igal laupdeval saunas kdaia ja sageli rbfivaid vahetada
(Ambrosiani 1981, 13; Smirnova 2002, 92). Kammid olid Skandinaavias
tavaliseks panuseks nii meeste kui ka naiste matustes, ning seetGttu on igati
tbendoline, et kamm oli igapaevane isiklik tarbeeseme. Lisaks praktilisele
vaartusele vbis hauda kaasa pandud kammil olla ka simboolne vdi rituaalne
tdhendus (Ambrosiani 1981, 13). Otsustades Eesti muististelt leitud kammide
hulga pdhjal, ei olnud need muinasaegses Eestis arvatavasti sedavdrd
iildkasutatavad, nagu Skandinaavias; pigem olid (luu)kammid® v&orsilt toodud
luksuskaubad voi prestiizesemed. Osalt, eelkdige kalmetes, vGib nende vahesus
olla ka néiline, sest siin levinud pd&letusmatuste puhul ei ole pblenud kammi-
katkeid alati osatud téhele panna. Nii néiteks oli Maidla kalmest arheoloogilistel
kaevamistel leitud ainult kaks kammikatket, kuid kalme osteoloogilise ainese
labivaatamisel lisandus veel kuus katket (VI, 159, joon 4). Lisaks mainimisele
kirjalikes allikates on kammid levinud motiiviks nditeks piktide pildikividel
(symbol stones) (Weber 1994, 193; Graham-Campbell & Batey 1998, 5, 7).
Nimetada vGib veel tht 7. sajandist parinevat frangi s6jamehe hauakivi Saksa-
maalt Niederdollendorfist, millel on kujutatud pead kammivat meest. Teises kées
on mehel mddk ja teda Umbritsevad draakoni(?)pead (Willemsen 2004, 79).
Kammijaid leidub ka keskaegsetel miniatuuridel ja graviiridel, nditeks stseen
taide kammimisest 15. sajandi kasikirjas (Ehn & Gustafsson 1984, joon 95).

http://www.tempora-nostra.de/manesse/img/089.jpg (16. 03. 2004).
% On vBimalik, et kasutati ka puust kamme, kuid Eesti muinasaegsetes muististes ei
ole puit tavaliselt séilinud. Keskaegsetest muististest on ksikuid puust kamme leitud
(nt Tallinnast, Raekoja platsilt: Tarakanova & Saadre 1955, joon 8: 4; Tartust, VII
kvartalist: Vissak 1994, tahv XXXI: 7), avastatud on ka lihtsaid pronkskamme (vt Luik
1998, 35).
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Killaltki sageli tuleb ette kujutisi ketrajatest®” (nt Brunner 1992, 67: graviiiir
raamatust “Gut nuezich lere und underweysung”, Augsburg 1476), kuid pole
muidugi teada, kas neil on kujutatud luust v8i mdnest muust materjalist
valmistatud ketra. On oletatud ka, et luust tOoriista kasutab nahaparkal 16.
sajandi I6pust parineval puulbikel (Becker 1990, joon 6).

Kuid kas v@ib leida jalgi luutdotlejatest ja luuesemetest ka Eestit puuduta-
vates kirjalikes allikates? Eesti ja samuti meie lahemate naabrite muinasaja osas
on kirjalikke allikaid napilt. Harri Moora ja Osvald Saadre (1939, 175) vditel
leidub ajaloolistes allikates andmeid, et 1200. a paiku Vaina joe suudmesse
tulnud kaupmehed olevat muu hulgas kaasa toonud ka kamme. Mainimata on
aga jaénud, missugus(t)est allika(te)st need andmed pdrinevad. Latist Tervetest
on avastatud ahju saviseinale kraabitud luust(?) vilepilli méngiva mehe kujutis,
mis arvatavasti on périt 13. sajandist (Urtans 1970, 227, joon 3).

Eesti varastel kivist hauatéhistel leidub joogisarvede kujutisi. Neid hauakive
uurinud Kersti Markuse arvates on joogisarvel olnud siimboolne tdhendus nii
paganlikus Uhiskonnas kui ka kristlikus kultuuris (Markus 2003, 108, 112, 117).
Joogisarvi, ilmselt sarve kui keratiinmaterjali halva séilivuse tottu, Eestist arheo-
loogilistel kaevamistel leitud pole, teada on tksnes méned joogisarvede pronks-
detailid keskmise rauaaja kalmetest (V1, 158-159 ja seal viidatud kirjandus).

Andmeid luutdotlejate kohta Eesti keskaegsetes kirjalikes allikates ei leidu.
Ei luutddtlejaid ega ka kammivalmistajaid pole mainitud Tallinna 14. sajandi
kasitooliste hulgas (Kaplinski 1980), kuigi keskaegseid luutddtlemisjaake
arheoloogilistel kaevamistel leitakse. Ka Tartu arheoloogilises materjalis esineb
luu- ja sarvetootlemisjaéke (nt Trummal 1992, 19, tahv IX: 2, 3; Botaanikaaed
TM 2032: 405, 406, 632, 867, 1410 jt). Tartu k&sitd6 kohta Liivi sja eelsel ajal
on kirjalikke andmeid vaga véhe: pole teada, milliste kasitéddega tegeleti voi
millised tsunftid Tartus olid. 16. sajandil sageneb kasitédliste esinemine Tartu
kirjalikes allikais, kuid luutodtlemisega seostuvaid erialasid ei ole mainitud
(Tarvel 1983). Tsunftid on olnud kdill naiteks Knackenhower’itel v6i Knochen-
hauer’itel (kondiraijujatel), kuid nemad olid lihunikud (Tarvel 1983, 57;
Piirimde 1983, 68). Tden&oliselt oli luutddtlemisega tegelevaid késitdolisi
tsunfti moodustamiseks liiga vahe.”®

Ka nditeks Rootsi kirjalikes allikates ei ole kammivalmistajaid mainitud enne
17. sajandi 16ppu, samuti puuduvad nad Taani keskaegsete késitooliste ja
kaupmeeste gildides, kuigi sealne arheoloogiline leiumaterjal sisaldab rohkesti
tdendusmaterjali nende tegevuse kohta. Siiski on keskaegseid kammivalmistajaid
nimetatud naiteks 1282. aastal Norra linnaseadustikus (Christophersen 1980b,
228; Ambrosiani 1981, 162). Liubekis kuulusid kammivalmistajad tihte tsunfti

2" http://www.goldenacorn.net/weavers/spinningpix.htm (30. 11. 2004).

%8 Naiteks 17. sajandil oli tsunfti rajamiseks vaja kolme v&i nelja meistrit. Ka paljud
viga tavaliste kasitddalade (sadulseppade, pottseppade, midrseppade jt) tsunftid
moodustati Tartus alles 18. sajandil; oletatakse, et 17. sajandil oli nendel todaladel veel
liiga vahe meistreid (Tarvel 1983, 57; Piirimae 1983, 68, 70).
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laternavalmistajatega, seda ilmselt sama materjali — sarvetohlu kasutamise tttu
(MacGregor 1985, 53). Sarvetohlu to6tlemisega tegelevate kasitddliste tsunftid
olid olemas ka Inglismaal, nt Yorkis ja Londonis (MacGregor 1991, 372-373).
Luutootlemist kui kasitooala ei leidu ka nditeks Buda kirjalikes allikates. 15.
sajandil oli Ungaris tavaline, et mitme ké&sito0ala esindajad moodustasid Uhise
tsunfti, mistdttu peab Eszter Kovéacs (2005) vBimalikuks, et luuesemeid (nt
palvehelmeid) treinud meistrid voisid kuuluda uhte tsunfti treialitega.

Kas ja kuidas toimus luutd6tlemine ajaloolisel ajal Eesti maapiirkondades?
Heiki Valk (2001, 105 jj) on Lduna-Eesti kilakalmistute matmiskombeid
analliisivas monograafias réhutanud, et Eesti hiskond oli keskajal tugevasti
polariseerunud: Kkorvuti eksisteerisid kaks maailma, saksakeelne sotsiaalne
tlemkiht ja linnakultuur vastandusid kohalikule (maa)elanikkonnale. Erinevus
maa ja linna vahel on jélgitav ka luutdotlemises. Eesti keskaegsete linnade luu-
tootlemine sarnaneb selleaegse euroopaliku luutfotlemisega, valmistati ja
kasutati samasuguseid esemeid nagu mujal Euroopas. Eesti etnograafilises
aineses esineb vaid vOrdlemisi piiratud valik luuesemeid, mille puhul on
enamasti tegemist lihtsate esemetega. Leidub nditeks laste ajaviitevahendeid —
uiske ja vurriluid (1V, 14-15, 17, joon 9: 1-2; 11; VII, 143-144, joon 10-14;
Russwurm 1855, 107; Kaljuvee 1964, 231-232). Etnograafilistest luuesemetest
vOib nimetada veel luust viisuludasid e ndelikuid, mida kasutati tohuribade e
-sugade vdtmiseks ja tohusoast esemete valmistamiseks.?® Rahvapillina oli kuni
19. sajandi I6puni tuntud soku- vBi muust sarvest (sarvetohlust) puhkpill —
sokusarv, lutusarv e luik (Viires 2000, 269; Tdnurist 2004). Leidub veel nditeks
teateid, et seakihvu tarvitati pitside triikimisel ning et niplispitsi valmistamisel
on kasutatud linnu vOi jdnese sd&reluust pitsipulki, kuigi tavaliselt tehti
pitsipulgad siiski puust (Kurrik 1931, 96, 101, joon 65). Kihnust on teada 18.—
19. sajandist parinev luust rees (prees) (Kirme 2002, 141, joon 188).

Maal paiknevatelt kalmistutelt on leitud kull nditeks méningaid kahepoolseid
kamme, mis vbivad kuuluda 13.-14. sajandisse (nt Kaberlast ja Siksalist: VI,
163; Luik 1998, 87 jj, 108 jj), kuid need pole tehtud kohapeal, vaid linnas v0i
muus keskuses. Samuti esineb keskaegsete killakalmete hauapanuste hulgas
luust noapidemeid, ndelakodasid, méngunuppe ja luuhelmeid (nt Valk 2001, 52,
55, tahv XVI: 1; XVIII: 13, 14). Ka maa-asulates leidub nn linnalikku kaupa (X,
334-335), nagu néiteks moni uksik elevandiluust kamm (nt Lehmjast, Luik
1998, 62, joon 48) ja ndobitoorik (nt Iru asulast, Al 4942: 270), samuti moned
luupidemetega lauanoad-kahvlid (nt Proosa, vt Vedru 1995, 24 jj). Selliste
leidude puhul on aga tegu 16.—18. sajandi esemetega.

» Tohusoast esemete (nt leivamérsid, soolavakad, noatuped) punumisel punuti e
lauditi esimene kiht paljaste s6rmedega, teine kiht nBeluti lauditud sugade vahelt 18bi
teravaotsalise luust ndeliku abil (Viires 1975, 88, foto 47; 2000, 340).
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Luutootlemine kui kasitdoala polnud Eestis muinasajal kuigi levinud, ning
luunikerdamine kui rahvuslik késitd6é puudub ka siinses etnograafilises
kultuuris. Valmistati ainult vaheseid lihtsaid luuesemeid. Vordluseks vdib
siinkohal tuua, et nditeks muinasaegne ehete valmistamise traditsioon elas
Eestis edasi kuni 17. sajandini (Valk 2001, 44jj).

13.-15. sajandi osas leidub kirjalikes allikates maakaésitooliste kohta vaid
moni juhuslik mérge (Linnus 1981, 101). 15.-17. sajandi maakasitddlistele
viitavate nimede hulgas esinevad Lusep, Lucep, Ludesep jt samalaadsed nimed
(Linnus 1981, 109, 110; 1983, 94, 96), kelle ametiala Jiri Linnusel lahti-
mdtestamata jadb. Kiusatus tekib muidugi neid luuesemeid valmistavateks
meistriteks pidada (ka paljude teiste asjade valmistajaid on nimetatud
seppadeks: Kiwisep, Kasupsep, Tuppesep jne: Linnus 1981). Kas selline
tblgendus on aga tdendoline? Vahesed talumajapidamises tarvitatud lihtsad
luuesemed tehti kindlasti ise. Linnus arvab, et osa maal levinud ké&sitoddele
viitavaid lisanimesid oli seotud selliste ametimeestega, keda kasutas mdis voi
klooster. Lihuniku, pagari ja pruuli kérval arvab Linnus (1981, 110) nende
hulka ka need nimed, mille tdhendus pole selge, seega ka nimetatud “luusepad”.

Kesk- ja uusaegset leiumaterjali, kus muu hulgas leidub ka luuesemeid, on
saadud néiteks Keila mdisakompleksist (Mandel 1994; 1996; Pauts 1997;
1998). Leitud luupidemega nugade ja kahvlite, samuti mdne elevandiluust
eseme puhul ei ole kindlasti tegu kohapeal valmistatud esemetega. Kuid samas
tuleb ette ka mdningaid treitud luuesemeid, helmeid ja n6dpe ning Uksikuid
tootlemisjadke. Vaib-olla leidus mdisates ja kloostrites téesti (muu hulgas ka)
luuesemeid valmistavaid meistrimehi? Voi valmistas ka treitud luuesemeid
hoopis tavaliselt puutfdga tegelev treial (vt Kovacs 2005)? Naiteks kiila-
kalmistute leidude hulgas esineb alates 16. sajandist Oksikuid luust treitud
ndelakodasid (nt Valk 1991, tahv XIV: 7; 2001, 55), mida ilmselt ise ei tehtud.
Muidugi ei pruukinud neid valmistada maal (mdisas?) elav k&sitooline, vaid
selliseid esemeid v@idi osta ka linnast vai randkaupmehelt.

L uuesemete praktilisest ja siimboolsest tahendusest

Materiaalne maailm on taidetud agadega, kultuuriliste agadega, millel
on nahtav ja ndhtamatu tdhendus. Suured skulptuursed monumendid
vOivad véaljendada rahva kavatsusi ja iseloomu..., kuid ka véikesed
savindusse tehtud tékked vOi koobastes peituvad maalid, kuigi kéneldes
vaiksemale kuulajaskonnale, on samavadrsed meenutajad, et mate-
riaalne kultuur on sama rikas ja keerukas kui inimihiskond ise ...
(Yentsch & Beaudry 2002, 233).

Sissejuhatuses rohutasin, et esemel on nii utilitaarne, kasulikkusel pdhinev, kui
ka sotsiaalne funktsioon. Kuigi paljude esemete puhul ei ole keeruline éra arvata
nende praktilist otstarvet — kammi kasutatakse kammimiseks, ndela 6mble-
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miseks, vértnaketra ketramiseks, k&epide on eseme mugavamaks e kée-
parasemaks hoidmiseks jne. Aga leidub ka selliseid esemeid, mille funktsiooni
ei ole sugugi lihtne mdista. Pean silmas asju, mida on kasutatud toddes voi
tegevustes, millega tdnapdeval enam ei tegeleta voi mida tehakse sootuks teisiti.
Ka sarnase kujuga esemeid vOidi kasutada erineval otstarbel. Esemete kasutus-
valdkondade véljaselgitamine v8ib anda aimu selle Uhiskonna tegevusaladest,
tavadest, aga ka meelelahutusest ja sellest, kuidas veedeti vaba aega. Esemete
erinevate kasutusvimaluste mdistmiseks on abi otsitud etnograafilistest paral-
leelidest, Kkirjalikest allikatest, kasutusjdlgede makro- ja mikroanalliusist,
eksperimentaalarheoloogiast (nt MacGregor 1976; Becker 1990; 2001; 2005;
Groeneweg & Vandenbulcke 1998; Smirnova 1999; Griffitts 2001; Griffitts &
Bonsall 2001; Antipina 2001; Jensen 2001; Olsen 2001; Van Gijn 2005;
Christidou & Legrand 2005). Kuigi teadmata otstarbega esemeid leidub tde-
néoliselt seda rohkem, mida kaugemal need meist ajas ja/vGi ruumis paiknevad,
tuleb selliseid ette ka Eesti noorema rauaaja ja keskaja luuleidude hulgas (nt 1V,
6 jj; VIII, 15-16; X, 318, 320-321).

Esemete ja laiemalt materiaalse kultuuri td4henduse ule arutlevaid Kirjutisi on
arvukalt, vastavat teemat kasitlevate Ullitistena vOib nimetada nditeks lan Hod-
deri toimetatud valjaannet “The Meaning of Things” (1989) ning Steven Lubari
ja W. David Kingery toimetatud kogumikku “History from Things” (1993b).

Jagques Maquet (1993) rohutab, et kuigi kdik esemed on valmistatud mingis
kindlas Uhiskonnas ja vastavalt selle kultuuritraditsioonidele, v8ib objekti kui
instrumenti sageli mdista ka ilma selle kultuuriliste maaratlusteta. Naiteks
terava serva ja kaepidemega tooriist, nuga, on tooriist I6ikamiseks mistahes
kultuuris. Kuid objekti td4hendus on kultuuriline, see on kollektiivselt kokku
lepitud vastavas inimriihmas. Eseme tahendus ei s6ltu tema kujust vGi valmis-
tajast, vaid grupist, Uhiskonnast, mis annab sellele kultuurilise tahenduse.
Analidsides artefakti kui “instrumenti” (tO6riista) keskendub analliisija
objektile ja vdib-olla selle valmistaja kavatsustele. Anallilsides artefakti kui
“marki” on oluline inimriihm, mis andis sellele tdhenduse vdi mdtte. Tahendus
ei sisaldu objektis loomupdraselt nagu funktsionaalsus, vaid on antud sellele
riihma poolt, kelle jaoks see oli oluline. Objekti kui siimboli tdéhendusest vdivad
asjasse plihendatud ja asjasse pihendamata isikud aru saada erinevalt ning selles
mottes ei saa materiaalne objekt olla kirjalike allikate aseaineks. Maquet’
arvates on stimbol nagu instrumentki siiski kultuuridevaheline ja seda on
vBimalik mdista ka Ule erinevate kultuuride piiride (Maquet 1993). Arheo-
loogiliselt saab siiski raakida ainult v8imalustest tdhenduse seletamiseks, kuid
kirjalikest allikatest vdi etnograafiast voib saada illustratiivseid andmeid, mis
lubavad interpreteerida artefaktide tahendust. Asjade tdhenduse mdistmiseks on
oluline teada, mida objektid tdhendasid neile inimestele, kes neid valmistasid ja
kasutasid (Maquet 1993, 39, 40; Yentsch & Beaudry 2002, 227). Siimboolne
véartus on “institutsionaalne fakt”, s.t — see kehtib tihiskonna kui terviku, mitte
aga Uksikisiku jaoks. Simbolid pole seega ainult tunnetuslikud, vaid ka
sotsiaalsed produktid (Renfrew 2002, 135).

57



Et eseme tdhendus ei selgu ainult selle valimusest vdi selle valmistamiseks
kasutatud materjalist, on artefaktide stimboolse tdhenduse mdistmiseks sageli
otsitud abi etnograafilistest vdi kirjalikest allikatest péarinevate analoogiliste
andmetega. Kuigi analoogia kasutamine seletuste otsimiseks on leidnud ka
kriitikat ja vastuseisu, rohutab Alison Wylie (2002, 153), et vaatamata ana-
loogia kasutamise puudustele ja sellele, et analoogiate abil ei saa ilmtingimata
kindlaid tdlgendusi, pakuvad need siiski alternatiivi Uhelt poolt pelgale
“artefaktide fiilsikale” ja teisalt spekulatsioonile. Analoogia aitab k&rvaldada
vigu ja hinnata sarnasusi, suurendades usutavust ja vahendades ebamaarasust
valdkondades, kus on tegu kdige huvitavamate kiisimustega, millele pole
selgeid vastuseid.

Eseme funktsioon ja tdhendus v@ivad sdltuda ka kontekstist, eseme tahendus
vBib muuta konteksti, aga kontekst vdib muuta tdhendust (Shanks & Hodder
1995, 15; Tilley 1989, 191). Kontekst v@ib viidata eseme siimboolsele t&hen-
dusele — néiteks kirves, mis on maetud lavepaku alla. Erinev tdhendus voib
olla ka matustest saadud leidudel, sest hauapanusena vdib esemel lisaks
praktilisele véé&rtusele olla ka rituaalne, simboolne vm vaartus voi tahendus.
Vdimalusi esemete erinevate otstarvete, kasutusvéimaluste ja tdhenduse osas on
esitanud naiteks Andres Tvauri (2001, 19, 165-169; 2002, 276-278). Sum-
boolne ja praktiline véartus vbivad olla omavahel 1abi pdimunud — naiteks kui
siimboolse tdhendusega eset kasutatakse mingi(te)s tegevus(t)es, millest loode-
takse praktilist kasu saada (selle kohta nt VValk 2004).

Esemete hulka, millele tavaliselt omistatakse siimboolset tahendust, kuu-
luvad mitmesugused ripatsid, samuti vGib stimboolset tdéhendust leida esemete
ornamendis. Juhul Kkui ripats on nikerdatud mingi kujuga, vGib see stiimboli-
seerida kujutatud eset v8i olendit, aga ka mingit sellega seotud eset, nahtust voi
tegevust (nt 11, 149-153; 1V, 12-14; Luik 1999b, 126). Osa ripatseid on
valmistatud looma mingist luust (kontsluu, tiivaluu, kidniseluu) v6i hambast,
millesse on puuritud auk vdi I6igatud salk selle riputamiseks. Sel juhul v3ib osa
esindada tervikut, samas vOib see siimboliseerida ka abstraktset mdistet, kui nt
loomahammas peab tagama kandjale looma elujbu, tugevuse, osavuse vm
omadusi. Stimboolne tdhendus oli tdendoliselt ka hammaste ja luude koopiatel,
mida tehti pronksist v&i luust (I, 8, joon 14; VI, 164; Kivikoski 1973, tahv 91.:
801; Schallmayer 1994, joon 11; Lehtosalo-Hilander 2000, tahv 11, G 516: 11—
13; Choyke 2001). Ripats kui simbol vdib olla seotud loomaliigiga, kelle luust
vBi hambast see on tehtud. Nii néiteks leidub kuke tiivaluust ripatseid (nt
Ldhaverest: V, 167, joon 12: 3, 4); hilisemas rahvaparimuses esineb teateid
kukest kui ohvriloomast (Eisen 1996, 27, 37-39). Samuti on ohvriloomana
mainitud siga (samas, 27, 34-37), kelle hammastest ja kihvadest ripatseid tuleb
hammasripatsite seas ette kdige sagedamini (V, tabel 2). Kagu- ja Lduna-Eesti
viikingiaegsetel muististel esineb sageli kopra kontsluust ja hammastest
ripatseid (I, 8-9, joon 12: 1-2, 9-10; tabel 2). Koprakultus oli levinud
idapoolsete soome-ugri rahvaste juures (Fehner 1963). Ivar Leimuse ja Mauri
Kiudsoo arvates oli kopranahkadega kauplemine Rd&uge linnamée joukuse
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allikaks viikingiajal ning kopraluudest amuletid vdivad olla sellega seotud
(Leimus & Kiudsoo 2004).

Boris Rdbakovi vaitel oli kihvripatsitel ja samuti noakujulistel ripatsitel selle
omanikku halva eest kaitsev tdhendus, ta peab véimalikuks noakujuliste
ripatsite kasutamist ka teatud taigades-ndidumistes (Rdbakov 1988, 545-546).
On avaldatud arvamust, et nditeks noakujuline ripats vdis hauda asetatuna asen-
dada matuses puuduvat parisnuga. Noale on omistatud maagilist t4hendust —
néiteks tdmmati noa (v6i ka mfne muu terariistaga) ring imber enese, et leida
kaitset kurjade vaimude eest (NedoSivina 1993, 43, 45).

Seda, et erinevat tulpi kammidel v8ib olla erinev tdhendus, on réhutanud
naiteks L. Smirnova (2002, 92-93). Tema arvates on Novgorodi 10.-11. sajandi
tihepoolsed kokkupandud kammid kuulunud skandinaavlastest sdjameestele, kes
need endaga kaasa t6id. Kohapeal neid tema arvates ei valmistatud. Kahepoolsed
tiheosalised sarv- ja luukammid on aga jéljendanud Butsantsi elevandiluust ja
pukspuu puidust tehtud nn liturgilisi kamme ja ta seostab kahepoolsete Uhe-
osaliste kammide levikut ristiusu leviku ja mdjudega (Smirnova 2002, 94).

Kammi vdib seostada eelkdige juustega, millele on uskumustes sageli
maagilist tdhendust omistatud (11, 149-153). Juukseid on peetud elujou siimbo-
liks vdi ka hinge asupaigaks, neid on kasutatud nn kontaktmaagias — inimese
mdjutamiseks tema juuksesalgu kaudu. Sellest tulenes ka nditeks keeld
mahaldigatud juukseid vedelema jétta kohta, kust vaenulikud joud voiksid neid
katte saada ja sel viisil omaniku kahjuks kasutada (Masing 1998, 71-73).
Juukseid on kasutatud ka armastusmaagias (Eisen 1996, 166; Masing 1998, 72).
Stimbolina vdib kasitleda abielunaise allutamist mehele, kus abiellumisrituaali
juurde on kuulunud naise juuste liihikeseks ldikamine (Laugaste 1963, 303,
313), samuti kommet, et abielus naine ei tohtinud kaia katmata peaga. 17.
sajandist on andmeid pruudi araldigatud juuste kasutamisest viljakusmaagias —
mattes juuksed lambalauta, loodeti saada head lambadnne ja jérelkasvu
(Laugaste 1963, 67-70; Eisen 1996, 21-22). Folklooris esineb kamm v&i hari
maagilise esemena, mille maha visates tekib tihe mets, kust kuri tegelane ei
paéase labi (Vaitkunskiené 1992, 54; Rdbakov 1988, 544).

Kammimine v0is olla ka rituaal: keskajal kasutati liturgilisi kamme missat
lugeva preestri juuste korrastamiseks, piiskopi puhitsemisel kasutatud kamm
aga pandi piiskopile hauda kaasa (Ambrosiani 1981, 13). Venemaal oli kammil
oluline koht pulmakombestikus: 16.—17. sajandi kirjalikest allikatest on teada, et
kamm kuulus pruudile toodud Kingituste hulka. Pruudi juuste rituaalne
kammimine enne pulmi oli seotud viljakusmaagiaga, kus kammipiid imiteerisid
vihma. Kastmise ja viljastamisega seostatakse ka kommet kasta kamm enne
kammimist mee vdi veini sisse. Volga piirkonnast on teada kammripatsite
kuulumine pruudi riietuse juurde, kus neil oli kaitsemaagiline ja samuti kandja
sotsiaalset staatust (taisealisust) valjendav tdhendus (Kondratjeva 1999, 84-85).
Slimboolne tdhendus on kammil olnud ka piktide pildikividel (Weber 1994,
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193). Sageli on neil kividel kujutatud koos peeglit ja kammi; Ross Samsoni
arvates v8ib mélemat siimbolit seostada méjukate naistega pikti iihiskonnas.*

Kas ka luul kui materjalil oli mingi tahendus? Paljudes kultuurides on vilja
valitud materjale, millele omistatakse erilist vaartust. Mdnes teises kohas ei
pruugi sama materjal sugugi vadrtuslik olla. Colin Renfrew rdhutab, et
vaartuslikuks peetavad materjalid on alati millegi poolest silmapaistvad — nii et
neid mérgatakse (Renfrew 2002, 133). Luul kui materjalil on eeldusi “olla
margatud” ja seeldbi vaartuslikuks peetud. Selle mdistmiseks aitasid kaasa
luuesemete valmistamisel tehtud eksperimendid — arheoloogilises materjalis
sdilinud luu on tavaliselt kollaka vGi pruunika varvusega, tuhm ning silma-
paistmatu, kuid uued luuesemed on valged ning pilkuptiidvad (V, joon 24; VI,
164; VIII, 15, joon 19).

Valge luukamm v@is kahtlemata kujutada endast prestiiZzeset, samuti vdis
kaunis luust vdi sarvest nikerdatud ja ornamendiga kaunistatud kdepide lisada
noale teatud véartust, kuigi lisaks luule kui vaartuslikuks peetud materjalile vdis
neid esemeid véartustada see, et tegu oli professionaalsete meistrite poolt
valmistatud ja v6ib-olla ka imporditud toodetega. Siimboolset téhendust
arvatakse peituvat nditeks keskaegsetes nikerdatud figuraalsetes luukée-
pidemetes (Aun 1998; Burrows 2002, 217, joon 2 jj). Prestiizesemeteks
peetakse ka elevandiluust, morsakihvast ja vaalaluust kui raskesti hangitavatest
materjalidest esemeid (nt Smirnova 2001; Batey 2005), kuid nendest
materjalidest esemeid Eesti muinas- ja keskaegses leiuaineses pole. Eesti
leidude hulgas voOib prestiizesemena vdi staatuse simbolina esile tuua Siksali
kalmest leitud rudtlimdoka, mille luuk&epidemel on ladinakeelsed kirjad (Laul
1997). Selle relva puhul vdib lisatdhendus olla asjaolul, et pidemenupp ja
kaitseraud on tehtud luust, mis seab kahtluse alla selle kasutamise vditlus-
relvana. Pdris ebatavalised luust kaitserauad ja pidemenupud siiski pole (nt
Bergman & Billberg 1976, 389, joon 339, 340, 342; MacGregor 1985, 165-167,
joon 87). Kuigi orgaanilisest materjalist kaitseraudade efektiivsuses vGib
kahelda, on avaldatud arvamust, et luust voi sarvest kaitseraud oli vdimeline
piisavalt hasti taluma ka otseseid tugevaid 166ke (MacGregor 1985, 165).

¥ http://www.duffus.com/sundaynews9_29 02/power_to_pictish_ladies.htm
(28. 01. 2004).
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KOKKUVOTE

Hinnates luuto6tlemise arengut Eestis muinasaja 16pul ja keskajal, vBib kokku-
vOttes véita jargmist.

Esemete valmistamiseks kasutatud luumaterjali valikul on lahtutud eelkdige
selle kéttesaadavusest, aga samuti ka mingi skeletiosa sobivusest konkreetse
eseme valmistamiseks. Muinasaegse materjali osas ei ole véimalik tédheldada
organiseeritud tooraine varumist, mille heks tunnuseks on tootmisjadtmete
tihetaolisus ning mida tavaliselt peetakse professionaalsele tootmisele osutavaks
néhtuseks. Vorreldes tootlemisjélgedega luumaterjali asulakohtade osteoloo-
gilise ainesega, vOib véita, et enamasti on esemete valmistamiseks kasutatud
nende loomade luid, keda ka toiduks tarvitati. Andmeid imporditud toormater-
jalist (morsakihv, elevandiluu, kohalikus faunas puuduvate loomade sarved)
praeguseks leitud ei ole. Viikingiajal on (eriti LOuna-Eestis) veel suurem
osakaal sarvel, samuti leidub rohkem metsloomaluust esemeid. Metsloomaluid
leidub rohkem ka selleaegses osteoloogilises materjalis, mis néitab kittimise
suuremat osatahtsust. Hilisrauaaja ning keskaja luuesemete ja to6tlemisjadtmete
hulgas domineerivad koduloomade luud. Hilisemas leiumaterjalis on monel
juhul vdimalik tdheldada toormaterjali ja tootmisjaékide teatud tUhetaolisust, mis
viitab professionaalsele tootmisele (nt ndébitootmisjadtmed Roosikrantsi tdnava
kaevandist), kuid sellise leiumaterjali hulk on véike, suuremamahulisele e
masstootmisele viitavaid tootmisjaake ei ole seni leitud.

Luuesemetel ja tootlemisjadkidel nahtavate tootlemisjalgede uurimisel on
selgunud, et Eestis viikingiajal saagi (véhemalt luutodtlemisel) ei kasutatud.
Mdned leiud (nt Varbolast) lubavad oletada, et hilisrauaajal saagi siiski juba
tunti. Keskajal on luu ja sarve todtlemisel aga kindlasti olnud kasutusel saag,
samuti oli tuntud treimine. Tden&oliselt samalaadseid tO0riistu, nagu tarvitati
luutodtlemisel, on kasutatud ka puust esemete valmistamiseks, mis arheo-
loogilises materjalis sailib tunduvalt halvemini kui luu ja sarv.

Enamiku keerukamate ja samuti keerulisema ornamendiga esemete puhul,
mis eeldavad professionaalset valmistajat, on muinasajal tegu importtoodetega.
Tavaliselt ei ole vdimalik vélja selgitada piirkonda, kust need esemed vdiksid
olla Eestisse toodud, sest enamik sellistest esemetest on kogu selleaegses Pdhja-
Euroopas kullaltki thesuguse ilmega. Siiski leidub néiteks kamme, mille kuju
pbhjal vBib oletada nende parinemist kas Skandinaaviast v8i Loode-Vene
linnadest. Importesemeid leidub ka keskaegses ja hilisemas materjalis (nt
figuraalsed kaepidemed, elevandiluust esemed; mujalt toodud vdib olla ka osa
keskaegsetest kammidest).

Viikingiajal ja hilisrauaajal on Eestis luu- ja sarvetddtlemise puhul tegu
kodukasitooga, kus esemeid valmistati enda tarbeks ise. Kuigi leidub tksikuid
keerukamaid esemeid, mida t6endoliselt vdisid valmistada meistrid ka tellijale
(vahetuseks vdi mulgiks), on selliste leidude arv vaike. Kindlasti ei saanud luu-
ja sarvesemete valmistamine olla elatusalaks, vaid sellega v@idi lisa teenida
mingi muu tegevuse korval. Luutdttlemise arengut professionaalseks toot-
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miseks takistas see, et siinsed asustuskeskused olid véikesed. Seetdttu ei
tekkinud ka professionaalse tootmise valjakujunemiseks vajalikku turgu.

Keskajal on linnades, alevikes ja linnustes ilmselt leidunud ka Uksikuid
professionaalseid luuesemete valmistajaid, kuigi otseseid jalgi pulsivast luu-
totlemiskojast ei ole seni leitud. VVGimalik, et piisava nbudluse puudumise tottu
on tegu olnud randkasitdolistega, kelle tegevusest jaab loomulikult vahem
jadke. Professionaalsete luutotlejate ilmumine keskajal on seotud voorsilt
toodud linnakultuuriga, need ei kujunenud vélja kohalikult pinnalt. Rahva-
paraste maakésitodde hulka luuesemete valmistamine ei ole kuulunud, tehtud on
vaid lihtsaid esemeid. Kodukasitdona valmistatud luuesemeid leidub aga ka
linnade ja alevike arheoloogilise materjali hulgas.
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BONE AND ANTLER ARTEFACTSAMONG
ESTONIAN ARCHAEOLOGICAL FINDSFROM
THE VIKING AGE UNTIL THE MIDDLE AGES

INTRODUCTION

Selection of theresearch topic

The present study focuses on bone artefacts in Estonia in the Viking Age, the
Latest Iron Age, and the Middle Ages.* First, one should analyse the reasons
for choosing this subject. They are different, some of them are occasional, some
are more objective, other are more subjective.

Broadly speaking, archaeological material can be divided into sites and
artefacts. Sites are hillforts, settlement sites, graves, cult stones, fossil fields,
etc. Artefacts are tools, weapons, jewellery, potsherds, etc., as well as worked or
modified animal bones. At first glance sites seem more important for the
comprehension of ancient society. Monumental hillforts and fortresses were
centres of power; grave constructions provide information about burial customs
and religious beliefs; building remains allow drawing conclusions about
dwellings and population. Undoubtedly, it is important to know what were the
houses like where people lived in, what did the fortresses look like and how did
they function, which were the field systems and what did the burial sites look
like. All this enables us to gain information about the social background,
economic potential, level of technological progress, and the economic system.
However, people need and have always needed all kinds of things in their
everyday lives. To build a house or to supply food one needs various tools and
commodities. People need garments, dishes; they want to adorn themselves and
take care of their appearance, and they try to entertain themselves in their spare
time. Not much of all this has survived in the ground. Still we can improve our
knowledge of people of the past and their daily life, using even this scanty
material.

During archaeological excavations numerous finds are often recovered, but it
happens all too frequently that after the casual publication of introductory
results of excavations the finds are just left on the shelves of repositories. It is
also quite common that only the so-called ‘beautiful things’ are published in
these articles, and later re-published in general discussions, and displayed in
museums and on exhibitions. The artefacts broken in production or use,
unfinished objects, manufacturing waste, blanks, and raw material prepared for

%1 In Estonian archaeology the periods are divided as follows: the Viking Age 8" — mid
11" century, the Latest Iron Age mid 11" — early 13™ century, the Middle Ages early
13" — mid 16™ century.
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manufacturing, which can provide much more versatile information, have been
largely neglected by researchers.

Still, a directly subjective cause of the selection of this topic reveals the
author’s attitude towards artefacts. | have analysed the reasons why objects in
everyday life have seemed so essential to me and come to a conclusion that
people to whom these objects were related were really important for me (X,
306).% Like the objects belonging to me preserved remembrance of people who
made them or gave them to me, the archaeological finds also preserve
remembrance of people who made and used them. Regrettably, the people who
would remember the makers/users of these objects are also gone long ago.
Nevertheless, archaeological artefacts are something real and tangible, left by
guondam people. So, we have either this little or nothing whatsoever to help us
to understand them. Idealistic and materialistic philosophies have opposite
opinions concerning the question, which is basic — conceptions and ideas or
the material world. But irrespective of the answer to this question it is apparent
that ideas and conceptions and the material world are interdependent.
Inevitably, only the material part of culture has survived in the ground and thus
can be archaeologically investigated; and we are compelled to use it in the
attempt to understand the rest.

The choice of bone artefacts for my study can be regarded as a concurrence
of events. The occasion was the leaking roof of the depository of archaeological
finds at the Institute of History. In 1993 when | started to work as a curator of
archaeological collections at the Institute, the roof was leaking just above the
collection of finds from Kuusalu. Another occasion was the fact that the finds
had not been catalogued yet. Thus, my first task was to replace the find boxes
damaged by moisture and, then, to catalogue the finds from the Kuusalu
settlement site. In the course of this work | came across a double bone comb.
While studying combs, | took an interest in other bone objects — who made
them and how, and who used them.

When designing the study | had another important choice to make — the
time frame of the study. Bone and antler were important materials for making
tools and commodities from the Stone Age until the Post-Medieval Period. The
whole collection of bone objects, however, is too extensive and diverse to
discuss it within the limits of a single topic. Therefore, | have limited my study
to a period beginning with the Viking Age, because only a few bone artefacts
definitely dating from the Early and Middle Iron Ages are hitherto known in
Estonia, which makes exhaustive analysis impossible. The period ends with the
middle of the second millennium because by that time many artefact types,
widely spread before, were forgotten.

When working on the title of the dissertation, | also considered the title
“Bone and antler working in Estonia”, which | rejected for obvious reasons.

®  The articles, forming a part of the doctoral dissertation are referred to under Roman
numerals, according to their sequence in the present work.

64



When studying artefacts it is possible to follow at least two aspects: every
artefact was made by somebody, and, on the other hand, it has been necessary
for somebody for some purpose. The word working would have emphasized
only one aspect possible to investigate on the basis of these artefacts. One must
also keep in mind that definitely not all discussed bone and antler artefacts were
made in Estonia; some could have reached us as a result of bartering, or brought
along from more distant travels.

The study was funded by the Estonian Science Foundation (grants no 2907
and 4203) and the target-financed theme “Centre and periphery: town/hillfort,
land and power in Estonia from the Prehistoric Period to the Middle Ages”. |
wish to thank everybody who has helped me to complete this work: Liina
Maldre, who identified the material of bone artefacts, Jaana Ratas, who made
copies of bone objects, Liis Soon, who translated the text, the linguistic editors
Meelis Lainvoo (Estonian) and Enn Veldi (English), and all the colleagues at
the Institute of History, the University of Tartu, and the museums of Estonia,
who have helped me in my study of finds, in acquiring the necessary literature,
and with useful comments and suggestions — especially Ulla Kadakas, Aivar
Kriiska, Lembi Ldugas, Ain Maesalu, Heikki Pauts, Juri Peets, Erki Russow,
Krista Sarv, Kersti Siitan, Ulle Tamla, Andres Tvauri, Heiki Valk, and Gurly
Vedru. My deepest gratitude belongs to my academic supervisor and teacher
Valter Lang.

Theoretical background

Studies of both production technology of artefacts and their possible spheres of
use occupy an important place in research work. Technological activities are
socially constituted in that all aspects of technologies, from craft specialization
to the details of the ‘chaines opératoires’, are embedded in a social web
(Preucel & Hodder 1996, 301; Dobres 2000, 110 ff.). The investigation of the
production of artefacts, first of all, gives us an opportunity to study prehistoric
technologies. Technological development can be better observed in archaeo-
logical finds than mental culture (Vidale 1998, 179). Christopher Hawkes
suggested seven levels of archaeological conclusions, extending from relatively
simple to highly complicated ones. Accordingly, archaeological material can be
used with plausible certainty for the investigation of technologies of the past;
conclusions about economy are more complicated, but the conclusions about
culture and religion are nearly impossible (see Johnson 2001, 66-67).
Nevertheless, things are interrelated, and when studying artefacts we need not
confine ourselves to conclusions about technology. The latter can also lead to
more complicated interpretations and answers to questions about economic and
social development of society.33 Bone artefacts, tools used to make them, and
the technology, are a part of the functioning of society.

¥ About technological practises and the social and symbolic behaviour see, for
example, Marcia-Anne Dobres “Technology and Social Agency” (2000).
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The relationship between whole and part is hermeneutic — to interpret a
constituent one must know the entirety, but entirety can be comprehended only
if constituents are understood. To solve this problem, one can create an
‘entirety’ as an outline, to be filled or tested with data. A reconstructed entirety
always contains the present — different presents reconstruct different pasts, the
past is part of the present, no matter how carefully we try to separate them
(Preucel & Hodder 1996, 304-307, 525, 528). Archaeological material exists
inevitably in the present, here and now (Johnson 2001, 16-17). The inter-
pretation of this material depends, on the one hand, on the personality of the
researcher, on his views and conceptions, and, on the other hand, on the patterns
and material opportunities of contemporary archaeological science. The find
material that is available for research depends on that, too. And there is always
an element of chance when it comes to the plot chosen for research or rescue
excavations. In the dialogue with the past the result is a product of both the past
and the present (Shanks & Hodder 1995, 6).

Steven Lubar and David Kingery have emphasized that history can be
studied through the medium of things — artefacts. Although historians use
documents rather than artefacts in their research, documents can also be
regarded as species of artefacts, whereas palaeographers make use of the
document as an artefact (Lubar & Kingery 1993a, viii, ix). Jules David Prown
(1993) regards every artefact as an historical event — something that occurred
in the past, but unlike other historical events, proceeds to exist in the present.
This is the only part of history that has survived up to the present day and is
available for direct research. Artefacts, like other historical events, do not just
happen but are effects of certain causes. There are reasons why an artefact has
the appearance it has, why it is decorated in a certain way, made of a certain
material, etc. (Prown 1993, 1-3).

From the aspect of use an artefact may have a utilitarian (based on utility)
and a social function. In the utilitarian function an artefact is used in exchanges
of matter and energy, for example, an axe can be used for felling trees, a pen for
writing. In the social function an artefact is used in exchanges of information —
using a certain artefact symbolizes one’s social position or legitimises one’s
position of authority (Preucel & Hodder 1996, 300-301). In this case artefacts
are signs possessing cultural meaning (Yentsch & Beaudry 2002, 215-216).
Consequently, one may add a third aspect — meaning — to the aforementioned
two, that is, making and use. Man-made artefacts often reflect — consciously or
unconsciously, directly or indirectly — beliefs and conceptions of their makers
and users, and all-in-all, beliefs and conceptions of the society these people
belonged to (Prown 1993, 1).

When studying bone artefacts | have tried to seek answers to the questions
about their practical use as well as to analyse their possible symbolic, social,
and other meanings. When analysing the practical, social, and symbolic
meanings and use of artefacts, a question arises, which of the possibilities of use
is practical and which is symbolic. It is important to learn what these artefacts
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meant to ‘them’ in the past (Preucel & Hodder 1996, 304-305). Can we
comprehend them the way the people did, who used them? Is an amulet of
protective magic a symbolic or a practical item? One might, for instance, assert
that a pendant of animal tooth has a symbolic meaning; it was to symbolize
animal vitality and provide protection for the wearer. But what was the attitude
of the wearers of these pendants? To provide protection could really be an
utterly practical use of an artefact. However, since a tooth symbolized an animal
or its vitality, it has a symbolic meaning, too.

Why did the maker of a bone artefact choose the material he did? Where his
choices based only on practical considerations, for example, the suitability of a
certain bone for a certain artefact, or its availability, or could they be influenced
by some other factors (LeMoine 2001; Russell 2001a; 2002b)? What was the
attitude of people towards bone as a material? Bone is a part of animal; could
the attitude towards a bone depend on the attitude towards the respective animal
species (e.g. Ullén 1996; Choyke 2005)? Did the attitude towards a domestic
animal and/or its bone differ from the attitude towards a wild animal and/or its
bone? Why did artefact types and materials, used to make them, change? All of
these questions cannot be answered on the basis of archaeological finds.

An important question in the archaeological theory is whether we can learn
the thoughts of ancient people. There is no doubt that it is difficult to know even
the thoughts of contemporary people, and it is still more complicated to
comprehend people who died hundreds and thousands of years ago and whose
conceptions and ideology were rather different from ours. Psychologists study
human behaviour and try to understand their thoughts through the medium of
their behaviour. Archaeologists can try to understand the doings and thoughts
through the medium of material remains, including artefacts these people made
and used (Johnson 2001, 66 ff.). We may analyse the decisions and choices the
bone worker made: why did he choose the material he did, which tools he used
and why, what was the purpose of the artefact made, was it made for bartering
or for personal use. Seeking answers to these questions enables us to cast a
glance into the lives and doings of the people who made and used these arte-
facts. Edmund Ronald Leach has empasized that archaeologists must understand
that their finds are not just objects but artefacts — things made by people,
expressing their ideas (Wylie 2002, 129). Recent times have witnessed attempts
to ‘see’ people connected with artefacts — organizer, maker, user, etc. The
book by Kristina Creutz (2003) presents a study of this type, based also on
Estonian finds; it analyses the spearheads of type M from the Baltic region.

In the case of bone artefacts archaeozoology and taphonomy, which are sub-
disciplines of archaeology, play an important role. Archaeozoology is the study
of faunal remains in archaeological context, a method to gain information about
ancient food and means of subsistence. Archaeozoologists deal primarily with
faunal remains and archaeological objects, which are made of resistant
(primarily skeletal) parts of animals. It is essential to work out reliable criteria
for distinguishing traces of human and animal activities, as well as to tell
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‘culinary’ traces from those of bone working (Mignon 1993, 351-356). Some-
times bone fragments bearing no traces of working, or only those of ‘culinary’
origin, have been included among archaeological material, and sometimes
artefacts or their fragments can be discovered in collections of faunal remains
(e.g. 111, 264; VI, 159-160; Maldre 2002, 3; Stopp & Kunst 2005). Taphonomy
is a sub-discipline of archaeology, studying the processes that affect archaeo-
logical data, particularly the processes that affect the stratification of faunal
remains. It covers all events from the original bedding to the discovery of the
remains. The conditions of the formation of each find assemblage are unique,
which complicates the generalization of the taphonomic processes. It is
important to distinguish the marks of human activities (so-called ‘cultural’
behaviour) from those of natural or animal origin (so-called ‘natural’
behaviour). Taphonomic studies provide information about hunting patterns,
species preferred for food, killing and cooking habits, activities related to the
means of subsistence, specific characteristics of ancient economy, which have
influenced the patterns of human adaptation and the use of animals in various
situations in the past (Mignon 1993, 335-339; Johnson 2001, 45-46).

History of bone studies

Since bone was an important material for making tools in the Stone Age as well
as in the later periods, bone and antler artefacts have been frequently recovered
in archaeological excavations alongside with other objects. Numerous books
and articles have been published about bone artefacts and bone working. Some
of them deal with a specific find category (e.g. Blomqvist 1943; Davidan 1962;
Andersen 1968; Cinthio 1976; Persson 1976; Northe 2001); others discuss bone
finds from a definite site (e.g. Clason 1980; Dijkman & Ervynck 1998; Ulbricht
1978; 1984; MacGregor et al. 1999; Gostencnik 2001) or some special material
(e.g. Smirnova 2001; Riddler 2003a; Bendrey 2003; Bartosiewicz 2005; Batey
2005). There are also dissertations analysing bone artefacts of some specific
region or period (e.g. Hruby 1957; Roes 1963; MacGregor 1985; Russell
2001b). Bone artefacts have also been discussed, alongside with other finds, in
publications on specific sites (e.g. Andersen et al. 1971; Schoknecht 1977,
MacGregor 1982; Rogers 1993).

The earlier studies were mainly concerned with typologies and chronologies,
but when researchers of bone artefacts took an interest in ancient technologies,
they started to pay more attention to the manufacturing and use of the artefacts.
The study of ancient technologies by Sergei Semenov, which was based on a
microscopic study of the wear traces on the surface of an artefact, broke
important ground for the research of bone working (Semjonov 1957). The book
was published in English in London in 1964 (S. A. Semenov. “Prehistoric
Technology”). Although not all the conclusions appeared to be right, it still
gave an impulse to the study of wear traces and carrying out experiments to help
to identify traces left on the bone surface by different activities or different
materials and thereby to discover possible fields of use of different artefacts
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(e.g. MacGregor 1975; Becker 1990; Jensen 2001; Griffitts & Bonsall 2001;
Christidou 2005; Maigrot 2005; Van Gijn 2005). This method is essential
because it may provide information about occupations, which, for some reason
(e.g. poor persistence of material), have left no traces in the ground (reciprocal
illuminating: LeMoine 2001; Griffitts 2001; Olsen 2001).

Another substantial field of investigation is the making of artefacts. Attempts
have been made to get an outline of the whole process of manufacturing, the
preparation of raw material, and the used tools. The experiments to study the
preparation of raw material were also started already in the 1950s (see Zurovski
1973). The studies by Arthur MacGregor and John Currey made a substantial
contribution to the study of the mechanical properties of bone materials and the
suitable manufacturing technologies (Currey 1979; MacGregor & Currey 1983;
MacGregor 1985; 1991). Ingrid Ulbricht (1978; 1984) also discussed this
subject. The tools of bone working have been studied on the basis of working
traces on artefacts, as well as by experimental methods (e.g. Ulbricht 1978;
MacGregor 1985; Ambrosiani 1981; Schibler 2001; Steppan 2001; Cristiani &
Alhaique 2005).

The description of the manufacturing process is only the first step that
provides a possibility to raise new questions, to develop models of wider
consequence, and to arrange the making of tools in the social context. Since the
1970s more attention has been paid to the study of social and economic
background, as well as to taphonomic processes; the choices concern raw
materials and the reasons for choosing them (e.g. MacGregor 1976; 1985;
MacGregor et al. 1999; Ambrosiani 1981; LeMoine 2001; Averbouh 2001,
Olsen 2001; Russell 2001a; 2001b; Smirnova 2001; Deschler-Erb 2001; Choyke
2001; 2005).

The activities of the Worked Bone Research Group (WBRG) in the
framework of ICAZ (International Council for Archaeozoology) are of great
importance from the aspect of progress in the study of bone working. The group
was established in 1997 with the purpose to develop international cooperation
between archaeologists and archaeozoologists (see Choyke & Bartosiewicz
2001). The first conference was held with a relatively small number of
participants, but its principal result was the formation of WBRG. Although the
number of lectures was larger, the volume of the first conference comprises
only seven papers, all of which discuss the choice and working of bone
materials in Northern and Central Europe in the first millennium AD (Riddler
2003Db).

The following meetings of the research group have taken place every two
years; the publication of the lectures presented there makes it possible to make
the research findings available internationally. The publication of the 1999
Budapest conference (Choyke & Bartosiewicz 2001) yielded an article by
Genevieve LeMoine (2001), which gives a review of the development of bone
artefacts and bone working. The article by Aline Averbough (2001) of the same
book is important because it introduces the methodological progress of
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technical-economic analysis of worked bone (see Luik 2002b). The lectures
presented at the 3" conference in Basel in 2001 will be published soon (Schibler
in print) and the papers of the 4™ conference held in Tallinn in 2003 will be
published in 2005 (Luik et al. 2005).

The articles of these symposia discuss bone artefacts and bone working from
the Palaeolithic to the Middle Ages. No doubt the problems facing the
researchers of different periods are different; so are also the artefact types, used
raw material, and working methods of these periods. Therefore, the studies
concerning the periods close to my research period are most important to me,
providing comparative material for my work. Of these one should mention first
of all the writings by Ingrid Ulbricht and Arthur MacGregor. The monograph by
Ingrid Ulbricht about antler working in the Viking Age centre Hedeby (1978)
gives an exhaustive outline of the possibilities of the use of antler, the tools and
methods used for antler working, and also of artefact types spread in that period.
Ulbricht’s diagram of dissecting a deer antler and using parts of it (Ulbricht
1978, Fig. 3) has been repeatedly referred to and re-published. Ulbricht’s study
of bone and antler artefacts of Schleswig (1984), discussing finds of the 11"-
13" centuries and giving a review of materials and working patterns used in that
period is also frequently referred to. MacGregor has published numerous
articles (e.g. MacGregor 1975; 1976; 1991; MacGregor & Currey 1983;
MacGregor & Mainman 2001) and two books about bone artefacts (MacGregor
1985; MacGregor et al. 1999). The profound monograph published in 1985 is
still one of the most-cited books on the subject, and so is the article published in
the book “English Medieval Industries” (Blair & Ramsay 1991). The thorough
analysis and find catalogues of bone and antler artefacts from York are
presented in the book co-authored by Ailsa Mainman and Nicola Rogers
(MacGregor et al. 1999). Concerning bone artefacts and bone working among
closer neighbours, one should mention the studies of Lyuba Smirnova on find
material from Novgorod (e.g. Smirnova 1995; 1996; 1998; 1999; 2001; 2002).
There are also numerous polish studies discussing bone artefacts of the period
in question (e.g. Hilczerdwna 1961; Chmielowska 1971; Cnotliwy 1993a;
1993b). An important publication is also the book by Kristina Ambrosiani
(1981), which alongside with finds and technologies, also analyses the possible
lifestyle of the makers of bone artefacts. The paper by Axel Christophersen
(1980a) discusses same subject on the basis of finds from Lund. His monograph
(1980b) provides a thorough analysis of the changes in the development of
handicrafts in Lund during the period in question on the basis of debitage from
bone and antler working. For the identification of the material of bone artefacts
the atlas of animal bones by Elisabeth Schmid (1972) has been in valuable.

Bone studiesin Estonia

In-depth studies of ancient technologies in Estonian archaeology began at the
end of the 1980s and in the 1990s. A new structural unit established at the
Institute of History in 1986 played a certain role in it — the laboratory for
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geoarchaeology and ancient technology — and also the grants of the Estonian
Science Foundation awarded since the 1990s, which enabled interdisciplinary
cooperation with other research institutions of Estonia and contacts with foreign
researchers and research centres. Estonian archaeologists have taken an interest
in pottery and glass making, iron smelting and smithery, textiles, silver
jewellery (e.g. Kriiska et al. 1991; Kriiska 1995; Peets 1987; 1991; 2003; Tamla
& Kallavus 1998; 2000).

Bone artefacts have been mostly discussed among other finds in studies
discussing some period, area, or site (e.g. Moora & Saadre 1939; Trummal
1964; Aun 1992; Lang 1996; Tvauri 2001), but also in writings analysing some
artefact type (e.g. Méesalu 1989; Vedru 1999). Bone artefacts have attracted
more attention only since the 1990s.

A few articles about bone artefacts were published already in the 1930s.
Richard Indreko (1931) wrote about the ornamentation of Stone Age bone
artefacts and bone figurines; an article by Artur Vassar (1938) presented spade-
headed bone pins found from stone cist graves (only six such pins were known
at the time).

An article by Valter Lang on the dating of Estonian spade-headed bone pins
(1992) is one of the first thorough articles discussing some type of bone
artefacts. However, the word dating, not bone pins, should be emphasized in the
title of this paper. In his paper Lang analysed different types of these pins, their
find context and co-finds. The aim of the paper was neither the identification of
the material used for making these pins nor the investigation of technology. It
aimed at dating the burials where the discussed pins have been found.

Bone combs were the next artefact type to attract the attention of the
researchers. The author of the present dissertation published a paper about
single bone combs in Estonia (Luik 1994). It was soon followed by an article by
Peeter Piirits (1995), presenting combs found from Tartu, and a survey of
Estonian double composite combs (Luik 1996). All these articles deal with the
typologies and chronologies of combs and try to find possibilities for more
accurate dating of combs. However, attention turned also towards the
identification of the material used for making combs and to the study of
technologies. This preliminary study of combs developed into the research
project “Prehistoric and medieval bone combs and comb-shaped pendants in
Estonia”, which was funded by the Estonian Science Foundation (grant no
2907, 1997-1999) and resulted in the monograph about Estonian bone combs
(Luik 1998). The monograph resumed the work started in the previous articles
concerning the typologies and chronologies, but in addition to the identification
of material and production technologies, it also included — in connection with
long-toothed combs — an analysis of possible fields of use. The next article
concerning artefact typologies discussed comb-shaped pendants of bone and
bronze (I1). In connection with comb pendants a new aspect was introduced —
the study of the symbolic meaning of artefacts. Other possibilities of the
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analysis of bone artefacts were also used, for example, combs as imported
goods and/or their making on the spot (Luik 1998; 1999b).

At about the same time another pattern was introduced for the study of bone
artefacts — the study of bone finds from a certain site. Within the framework of
the grant of the Estonian Science Foundation “Ancient hillforts of Estonia:
Varbola Jaanilinn. Fortifications, buildings, find material. Socio-economic and
military-political background” (grant no 1019, 1994-1997) Ulle Tamla and
Liina Maldre identified and analysed the bone finds from the Varbola hillfort. A
lecture based on this material was delivered at the 2™ conference of WBRG in
Budapest in 1999 and appeared in the conference publications (Tamla & Maldre
2001). The article focuses mainly on the making of bone artefacts and the
material used for them — the rather scanty bone material from the hillfort does
not offer ample opportunities for creating typologies and chronologies. Another
article was published in the same book (Maldre 2001), analysing the bone
material of another Estonian site. The article concentrated on materials used for
making bone artefacts in the hillfort of Otepaa. Bone artefacts from still another
Estonian site — the excavation of Sauna Street in Tallinn — are discussed in a
third article of the same publication (I X). This article again focused on combs,
presenting the best-dated group of bone finds from the site, but a brief outline is
also given of other bone artefacts.

The aforementioned conference in Budapest provided a certain impulse to
continue the research of bone artefacts in Estonia; the presentations
demonstrated different possibilities of studying this artefact type (see Luik
2002b).* The research topic “Bone artefacts in Estonian archaeological material
in prehistoric and medieval period (the last quarter of the first millennium and
the first half of the second millennium AD)” was funded by the Estonian
Science Foundation (grant no 4203, 2000-2003). This grant focused on the
identification of the material used for making artefacts, investigation of tools
and technologies, and the field of use of the objects. At the same time
experiments of making bone artefacts were started. The subject has been
discussed either from the aspect of certain types of finds (VI1; VIII) or from the
aspect of the site of discovery (I; 111; 1V; XI; Luik et al. 2001). Each aspect has
its advantages and disadvantages. Investigation of find types permits to create
typologies and to find chronological differences, to have a deeper insight into
the meaning and field of use of the objects of the type, thus analysing possible
practical and symbolic meanings. The manufacturing process can be also
discussed in detail. However, it is also possible that one might fail to observe
any differences concerning the selection of material since all objects of a type
are always made of the same skeletal part. Finds from a site may be extremely
diverse, some artefact types being represented by single specimens, thus not

% Besides the bone finds from the Iron Age and the Middle Ages, the Mesolithic and
Neolithic bone objects of Estonia have been lately also studied more thoroughly
(Saluéér 2004; David 2005).
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allowing us to create typologies and chronologies. At the same time we may
obtain more information about the selection of raw material, used tools, and
technologies. Bone working scrap and half-finished products recovered from a
site may be of particular interest while they can be used in a discussion of a find
type only if it is clear which type of artefact they had been intended to be.
Studying finds from different sites of Estonia extends the possibilities of
creating typologies and chronologies and to find out about production and
consumption strategies, selections of raw materials, implements and
technologies (e.g. V).

Sour ces, research methods, and aims of the study

The sources of the research are bone artefacts and bone working scrap found
from Estonia. In-depth analysis is based on the sites where bone artefacts are
relatively well preserved and it is also possible to study tools and methods of
bone working. To grant the widest possible representativeness of the finds
included in the study, | have also taken care that the sites chosen should
represent different phases of the period under discussion (Viking Age, Latest
Iron Age, Middle Ages) as well as different types of sites (open settlements,
hillforts, burial sites, medieval towns and boroughs). Catalogues were compiled
of bone finds from the sites chosen for in-depth analysis.®* The catalogues
include the description of artefact, its measurements, finding place, used
material, and references to earlier publication. Materials used for making
artefacts were identified by the archaeozoologist Liina Maldre. If possible, both
animal species and the used skeletal part were defined. However, in the case of
many artefacts it is only possible to say whether bone or antler is used. The
dissertation does not aim at discovering all single finds belonging to some
artefact type; it focuses on the analysis of artefact types in Estonia and their
general temporal and spatial distribution. Therefore, the structure of the
catalogues was arranged by sites and not by artefact types. Consequently, the
catalogues contain also finds that remain outside the temporal limits of the
study and, thus, are not included in the discussion.

In addition to the materials used for making artefacts, attention was paid to
working and wear traces on them. From the aspect of working traces, bone
working scrap and unfinished objects are of particular interest because they
enable us to identify the used tools and to establish the course of bone working.
Experiments were also carried out to study more closely the tools and
technologies used for bone working — copies of archaeological bone objects
were made by the artist Jaana Ratas. Where possible, the bone material used for
bone working was also compared with the faunal remains recovered from the
excavation, which provides a survey of the possibly available raw material.
Osteological material makes it also possible to establish whether the material of

®  Owing to the size of the catalogues they have not been included in the dissertation.
The catalogues are retained at the Institute of History.
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the site is butchery or kitchen waste or bone working scrap (e.g. Paaver 1956;
Maldre 1997; 1999; 2001; 2003).

Through the presence or absence of bone working scrap and unfinished
objects on a site answers are sought to questions about local bone working, the
methods used, the import of artefacts or raw materials. While the presence of a
stone grave proves the existence of a settlement, the absence of a grave does not
necessarily imply the absence of a settlement (Lang 2000, 22). The occurrence
of bone working scrap and unfinished objects also proves local making of bone
artefacts while their absence cannot be regarded as proof of the absence of local
bone working. The absence of bone working scrap may have various reasons. If
only a small part of a site has been excavated, finding or not finding them may
be incidental. Such taphonomic processes as different conditions of preservation
(e.g. bone splinters and other small-sized bone working scrap do not survive as
well as compact ready-made objects, which may have a surface polished in the
course of either making or use), a different attitude towards scrap and
consequently their different handling, should also be taken into consideration
(Johnson 2001, 45-46; LeMoine 2001; Russell 2001b).

Beside the study of bone working, attention has been paid also to the use of
the artefacts, which enables us to obtain a wider notion of people’s life and
activities. For the latter it is sometimes possible to find parallels in ethnographic
material. Comparative material has been also sought from the closer and more
distant neighbours, where information about making and using bone artefacts
can be sometimes found also in written sources. In Estonia few written sources
mention bone artefacts, and even these can be related rather to ethnographic
objects (e.g. Russwurm 1855, 107).

The meaning of an object depends on its find context. Depending on the
state of preservation of the site, as well as on the accuracy of the documentation
of excavations, the possibilities of the application of stratigraphic methods are
different in different sites. Burials as closed find complexes are of special
interest from the aspect of dating, but only a small part of bone objects found in
Estonia comes from burials (I11; VI). Apart from the dating possibilities, burials
are also interesting from the aspect of a possibly different or additional meaning
of an object (e.g. Choyke 2001).

The thesis is a thorough study of most finds of the Viking Age and the Latest
Iron Age. Bone artefacts from the sites containing finds from these periods are
included in Tables 1 (settlement sites and hillforts) and 2 (graves) (see also
Figs. 1-2). Of the medieval and post-medieval material | have studied the finds
in the collections of the Institute of History (mainly from Tallinn and Otep&é),
the Lihula collection at the Estonian History Museum, in the collections of the
Department of Archaeology of the University of Tartu, including finds from
Tartu (Botanical Gardens, Lossi Street) and Viljandi (Pikk Street, sports hall),
the finds from the excavations near the Jaani Church at the Viljandi Museum,
and the finds from the Keila manor complex at the Harjumaa Museum. Besides,
I have investigated the greater part of bone combs found in Estonia before 1998,
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which are preserved in Estonian museums (Luik 1998) and used also the finds
published in the reviews of archaeological fieldwork, etc. In the case of some
collections Liina Maldre carried out an in-depth analysis of also the
archaeozoological material, which, in some cases, provided considerable
additions to the finds and scrap (the Maidla grave, settlement sites of Pada and
Linnaaluste, the medieval borough of Lihula, the excavations of Roosikrantsi
Street, Tallinn).

In addition to Estonian bone finds, | had an opportunity in 1997 to make a
brief acquaintance with bone objects from Birka and Eketorp, primarily combs,
at the History Museum of Stockholm. In 2000 | had an opportunity, together
with the archaeozoologist Liina Maldre, to visit the Novgorod Museum and see
their rich collection of bone finds. Lyuba Smirnova, who studies the bone finds
from Novgorod, explained to us her methods of identification of bone material,
and we also saw artefacts made of walrus ivory — a material exotic in the
Estonian context. In 2002 | had an opportunity, together with Ulle Tamla, to
work in the archaeological collections of the Latvian History Museum in Riga.
Although our attention then focused on small bone spades of Latvia, | learned
how rich is the variety of bone artefacts from Daugmale, which are still mostly
unpublished.

The doctoral dissertation consists of eleven articles published in 1999-2005,
three of them were written in cooperation with Liina Maldre®® and one with Ulle
Tamla.¥” Most of my articles have analysed bone finds from one or more sites,
which, depending on the site, belong to one or more temporal phases. Two of
the Viking Age sites have been discussed more thoroughly: the hillfort of
Rduge together with the settlement site nearby (1) and the settlement site of
Pada (I11). The finds of the Viking Age from the Pajulinn hillfort and settlement
sites of Kuusalu (I1V) and from several graves (V1) are also analysed. Of the
sites of the Latest Iron Age, the finds from Varbola, Soontagana, L6havere, and
Valjala hillforts (V), the Latest Iron Age finds from Kuusalu (IV) and from
burial sites (I11; V1) are discussed. Of the medieval material, thorough reviews
have been published about two excavations in Tallinn: Sauna Street 10 (1 X) and
Roosikrantsi Street 9/11 (X1), as well as about the castle and borough of Lihula

(X).

% The co-author Liina Maldre (I; 111; X1) identified the material used for making bone
artefacts, as well as the faunal remains of the investigated sites, paying also attention to
the possible working traces on animal bones recovered from the excavations.

3" The article about small bone spades (VII1) was written in cooperation with Ulle
Tamla owing to the fact that, studying bone objects, we had each taken an interest in
small bone spades: Tamla’s interest was related to her analysis of bone artefacts from
Varbola, and mine was due to the grant topic comprising the investigation of bone
artefacts. Tamla had already previously seen a part of bone spades in the Latvian
History Museum in Riga, and in 2002 we studied them together.
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Some of the articles focus on some specific type of bone artefacts, which can
be dated to a shorter or a longer period. Of the Viking Age artefact types | have
discussed comb-shaped pendants (I1) and, together with later finds, also skates
(VII). The article about small bone spades (VIII) provides a review of the
respective finds from Latvia alongside with Estonian material.

The aim of the doctoral dissertation is to analyse the development of bone
working as a branch of handicraft in Estonia in the Late Iron Age and the
Middle Ages. Investigating bone combs, | reached the conclusion that bone
combs dating from the Prehistoric Period can be apparently regarded as
imported goods (Luik 1998, 135-143). Extending the investigation to other
bone artefacts and bone working scrap, the opinion was confirmed that only
simple bone artefacts were made locally in the Prehistoric Period. Concerning
the level of prehistoric bone working | have consequently developed a hypo-
thesis that in the Late Iron Age it was domestic crafts where people made the
necessary objects for themselves. The selection of raw material was based
primarily on its availability — bones of animals used for food were mostly
used — and also its suitability for the purpose — owing to a suitable shape bone
required only slight working, feasible also to an inexperienced person. Most of
the more complicated objects among the finds of the Late Iron Age, requiring an
accomplished maker, can be probably regarded as imported goods. Here a
question arises why bone working remained on the level of domestic crafts
while some other crafts (e.g. that of the smith, armourer, silversmith) had
developed into specialized production for customers (e.g. Creutz 2003; Peets
2003; Tamla & Kallavus 1998; Tamla et al. 2004). Iron was produced at the end
of the Prehistoric Period almost on an industrial level, and part of the
production was apparently sold abroad (Peets 2003). One might suppose that
bone working did not develop into a specialized craft in the Late Iron Age
owing to the insufficient demand for such products.

The larger number of double combs dating from the Middle Ages, as well as
the frequent occurrence of some special types, led to a conclusion that at least
part of them were made in Estonia (Luik 1998, 135-143). The formation of
urban centres and the increase of the population of the Estonian territory in the
Middle Ages might have brought along an increased demand for more
complicated bone artefacts. One might suppose that in the Middle Ages there
were also professional bone manufacturers in Estonian towns, boroughs, and
castles. Bone artefacts found from medieval towns of Estonia resemble the
contemporaneous finds from other parts of Europe. Only a small number of
more complicated bone artefacts have been found from the contemporaneous
rural settlements. The appearance of professional bone workers is probably
connected with urban culture of foreign origin; it was evidently not developed
on the local basis. The making of bone objects was not a traditional rural craft
of the medieval and post-medieval periods; only a limited selection of plain
bone artefacts can be found among ethnographic material (e.g. Viires 2000).
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BONE WORKING

Bone, antler, and teeth asraw materialsfor making artefacts

Bone and antler have been important raw materials for making tools and
commodities already since the Stone Age. Although their importance decreased
in connection with the introduction of metal tools, they have been used
throughout the Bronze and Iron Ages. For some artefact types (combs, buttons,
and handles, etc.) bone and antler were used also in the Middle Ages and in the
Post-Medieval Period. Only recently have various synthetic materials replaced
them. Below | will discuss properties of different bone materials, methods for
working bone and antler, and skeletal parts that have been used for making
artefacts.

When speaking of bones we mean skeletal parts, that is, bones of skull,
trunk, and extremities. Bone tissue is a strong and elastic connective tissue,
consisting of organic substance (collagen, ossein) and inorganic components
(minerals: calcium, phosphor, magnesium). Inorganic components induce
hardness and organic components elasticity in bone (Currey 1979, 314;
MacGregor 1985, 2 ff.; Kokabi 1994, 11). Organic and inorganic components
survive differently in different conditions. Organic components dissolve in
alkaline environment; minerals become soluble in acidic environment
(O’Connor 1999, 1898). The outer part of bone is compact, the inner part
porous. The ratio of these parts is different in different bones, depending on the
shape and function of the bone. Usually the compact part of bone was used for
making artefacts, and the porous part was removed, except when nearly the
whole bone (e.g. for skates or toggles) or a definite part of a bone was used (e.g.
for hemispherical spindle whorls of femur head or humerus head).

Antlers of the members of the deer family (Cervidae) are outgrowths of
bone. Antler, like bone, consists of the porous middle and compact outer parts.
Density and amount of mineral and organic components in antler is roughly
comparable with those in bone. Owing to the rapid growth of antlers — they
gain full size in about two months — their structure is not as compact as that of
bones, which grow considerably slower (Ambrosiani 1981, 102, Fig. 54;
Smirnova 1995, 120). Owing to its more compact structure, bone can be better
polished than antler. Smirnova is of the opinion that antler as more a porous
substance changes more its colour in the ground than bone. Therefore,
archaeological objects of bone are usually lighter, and antler is darker.
However, Smirnova admits that it cannot be regarded as an absolute rule
(Smirnova 1995, 120). The colour changes of bone and antler primarily depend
on the properties of soil. The fragments of a broken artefact, found in different
parts of the excavation may vary quite considerably in their colour (e.g. Luik
1998, PI. VIII: 4; O’Connor 1999, 1898, Fig. 867).

Attempts have been also made to distinguish between artefacts made of
antlers of different animals. It has been asserted that the porous middle part of
antlers of different species has a different structure (MacGregor 1985, 14;
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Ambrosiani 1981, 103, Fig. 58), as well as a different network of blood vessels
(Ambrosiani 1981, 103, Fig. 55-57). Besides, the compact part of elk antler is
thicker than that of deer antler. While tine tips of elk antler are practically
wholly compact, tine tips of deer antler have a porous core, too (Ambrosiani
1981, Fig. 59; Smirnova 1995, 119). Therefore, the working of deer antler
leaves more scrap; elk antler can be used up more completely. Besides,
Smirnova claims that elk antler is darker than deer antler (Smirnova 1995, 119).
Naturally, we must also reckon with different conditions of preservation. Steven
Ashby from the University of York has started to compare antlers of different
species to find out the extent to which the differences in the structure of antler
are connected with species and how much the porosity or the thickness of the
compact part depend, for instance, on environmental and nutritional conditions.
He intends to build up an extensive collection of contemporary antlers for
comparison, make experimentally comb details out of contemporary antlers and
compare them with comb details found from archaeological excavations to
establish whether and to which extent it is possible to identify species (Ashby
2005). The identification of species of used antlers allows us to identify
possibly imported objects, since every species has had its habitation area. For
instance, in England and Scotland, the material that Ashby discusses, only the
red deer can be regarded as a local species while combs of reindeer antler (at
least some of them) from the islands of Shetland and Orkney have been
classified as locally made objects on the basis of their types. Thus, it seems that
their raw material must have been imported (Weber 1994). As for the species of
the antlers used, only the elk inhabited Estonia in the period discussed in the
present dissertation (Paaver 1965, 235 ff.). Thus, the antler objects of local
manufacture are made of elk antler.

Naturally, it is possible to identify antlers of different species if the scrap
material contains fragments with the characteristic shape or surface of the antler
preserved (e.g. Ulbricht 1978, 16 ff.). Where fragments of antlers belonging to
the same species have been found, attempts have been made to establish
whether they come from the neighbourhood or from more distant places. These
attempts are based on the assumption that the antlers of the slaughtered animals
most likely come from the neighbourhood while shed antlers may have been
brought from further parts.®® The size of the animals and their antlers depends
on their habitat. To identify the possible origin of antlers, the diameters of the
beams of the antlers of the slaughtered animals and shed antlers have been
compared (e.g. Christophersen 1980a, 157-159). The disadvantage of this
method is that a large number of antlers is required to obtain a result of any
reliability, moreover, one needs the lower parts of beams, which make it

®  The fact that antlers may have reached craftsmen from faraway places is suggested
e.g. by the fragments of reindeer antlers found from the bone workshop in Lund
(Cristophersen 1980a, 158); fragments of reindeer antlers occur also in the archaeo-
logical material of Hedeby (Ulbricht 1978, 20, PI. 51).
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possible to establish whether it belonged to a killed animal or was shed.
Furthermore, the antlers of the slaughtered animals could also have been sawn
off from the skull and sold or bartered.

Horn consists of bony horn core and the covering cuticle. The cuticle,
consisting of keratin substance was used for making artefacts (MacGregor 1985,
20-21). Horn survives considerably worse than bone or antler. Its preservation
(as in the case of other keratin substances) is more likely in acidic turf layers
that are rich in tannin. If horn does not fall into humid environment soon, or the
layers dry out, conditions are not favourable for its preservation (O’Connor
1999, 1898-1899). Therefore artefacts of horn are found quite rarely, and the
use of horn is suggested only by sawn-off horn cores (Schmid 1972, 45-49,
Figs. 8, 9; MacGregor 1985, 51 ff., Fig. 31; 1991, 371-372). In Estonia only a
few archaeological objects of horn have been found, including a presumable
knife sheath from the hillfort of Varbola (V, Fig. 18; Tamla & Maldre 2001,
374, Fig. 22, found from the disturbed layer), a large single comb with sparse
teeth from Dunkri Street, Tallinn (TLM 20059, dated to the 16" century), and
some fragments of powder horns from Tartu and Padise (Trummal 1992, 19-20,
PI. VIII: 1, 2). In Estonia horn cores have been also found, sawn off from the
skull, with cut-off tips (I X, 6; Maldre 2001, 20).

Teeth consist mainly of dentine and a coat of enamel. Among Estonian finds
teeth are mostly pendants. Their original shape has been preserved, only a hole
has been pierced or a notch cut into them for hanging. Most frequently the
canine teeth of pigs, wild boars, carnivores (particularly bears, wolves and dogs)
and the incisors of beavers have been used; pendants of horse or cattle teeth are
very rare (I, Table 2; 1V, Fig. 7; V, Table 2; Maldre 2001, 23, Table 2, Fig. 12).
Teeth have been supposed to contain an especially large amount of animal
vitality; it was believed that possession of such an object will provide also the
strength, authority, or power of the respective creature (Loorits 1990, 49).
Unpierced teeth also occur among archaeological finds. At least a part of them
could have also served as amulets, were carried along in some other way, or
used for some other purpose. In popular medicine, for instance, a necklace of
wolf teeth was believed to stimulate the appearance of baby’s teeth (Rootsi
1986, 162). Bear, pig, and beaver teeth are said to have been used for polishing
gold sheets (MacGregor et al. 1999, 1915).

Two substances occupy a special position in bone working: elephant and
walrus ivory. Elephant ivory, that is, elephant tusks or upper incisors can be
easily recognized by their clearly visible structure. In the transverse section of a
tusk one can observe a woven network of curved lines; the longitudinal section
of these lines reveal lighter and darker streaks (MacGregor 1985, 17, Fig. 18;
Smirnova 1995, 122; 2001, 10). Artefacts of this material often break along
these lines (X, Fig. 7: 4; Xl, Fig. 12: 1). The earliest ivory object from
Novgorod dates from the end of the 14™ century; there are some more from the
15"-17" centuries (Smirnova 2001, 10). In mainland Europe and on the British
Isles ivory objects occur already since the Roman Period (MacGregor 1985, 78
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ff., 110-112, Figs. 45, 62; 1991, 376-378; Theune-GroRkopf & Rober 1994,
MacGregor et al. 1999, 1871-1873, 1939, 1981 ff., Figs. 898, 940-941;
Deschler-Erb 2001; Gostenénik 2001). In Estonian prehistoric and medieval
material | have not discovered any ivory object. However, a few ivory artefacts
occur among archaeological finds from the 16™-18" centuries, for example
some thin double simple combs from the settlement site of Lehmja and the
manor complex of Keila (Luik 1998, 62, Figs. 48, 49). A few more ivory
objects were found in Keila — a handle (HMK 1155: 590) and a cylindrical
fragment with a cut-in screw-thread (HMK 1155: 473). Handles of ivory have
been found also in Lihula and Tallinn (X, 314, Fig. 7: 4; X1, 13-16, Fig. 12).

Walrus ivory is the upper tusk, which may be 50-60 cm long. Concentric
lines of lighter and darker colour can be seen in the outer layer of the transverse
section, originating in dentine growth. The innermost layer, which builds up in
the former pulp cavity, is of marbled dentine (MacGregor 1985, 18, Fig. 19;
Smirnova 1995, 122; 2001, 10). The walrus tusks were marketed through the
ports of Scandinavia (principally Norway) to Western Europe, Russia and the
Middle East. Archaeological finds have identified workshops for the production
of walrus ivory goods, for example, at Trondheim, Roskilde, Canterbury, and
Cologne (Robinson 2004, 57-58). Walrus ivory is rather common among the
finds from Novgorod; the latter were published by Smirnova (1996; 2001). For
example, 35 combs are known from Novgorod. They are partly or wholly made
of walrus ivory, which, however, is only a little more than 1 per cent of the total
number of combs (over 3000) (Smirnova 1996). Artefacts of walrus ivory
constitute about 5-7 per cent of the total number of bone finds from Novgorod,
in some excavations even 12 per cent. The share of walrus ivory is minimal in
bone working scrap. Smirnova believes that it might have been caused by the
fact that the material was expensive and not easily available; it was used as
sparingly as possible (Smirnova 1995, 127; 1998, 97-98). Smirnova regards the
artefacts of walrus ivory as objects of prestige, available for the aristocracy of
Novgorod (Smirnova 2001, 14). Artefacts of walrus ivory have been found also
on the British Isles (e.g. MacGregor 1985, 137 ff., Figs. 72d, 74; Robinson
2004; Batey 2005). I have not discovered any object of walrus ivory among the
Estonian finds | have studied.

Whalebones have been also used in bone working (MacGregor 1985, 137,
192, Figs. 66, 72: ¢, 73: ¢, 103; 1991, 360, Figs. 183: a, 184; Graham-Campbell
& Batey 1998, 220, Fig. 7.13; Smirnova 2001, 10, Figs. 5, 6; Riddler &
Trzaska-Nartowski 2003, 74; Tuohy 2005). In Iceland also fish bones have been
used (Batey 2005). In Estonia artefacts of whalebone have not been found, but a
few artefacts made of fish bones have come to light. For instance, a vertebral of
pike was found in Varbola, the hole of the central canal of which had been
enlarged; apparently it had been used as a bead® (V, 170). A pendant made of a

¥ Vertebrals of cod have been used in rosaries in Chevington, Northumbria, in the
13"-14™ centuries. They have been believed to protect from the ‘evil eye’ (Batey 2005).
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shield of sturgeon is known from the Viking Age settlement site of Pada (11,
266, 272, Fig. 12). From Tallinn a shield of a sturgeon was found with cut-off
edges, but this may be of a culinary origin as well — the edges may have been
cut off while dissecting fish. However, shields of sturgeon have been used for
making artefacts around the Baltic. Besides the pendant from Pada some small
spades, including one unfinished specimen, are known from Latvia (VIII, 11,
13, Fig. 15) and a cruciform pendant was found in Novgorod (111, 273).

Arthur MacGregor and John Currey have made experiments to compare the
hardness of different bone materials (primarily of bone and antler), humid and
dry materials, as well as the hardness of materials cut longitudinally and
crosswise. Antler has proved to be more elastic than bone, and it requires
considerably more strength to break it. Therefore, antler was frequently
preferred to bone, especially for artefacts or details requiring greater toughness
(MacGregor & Currey 1983, 73-76; MacGregor 1985, 27-29). Currey connects
the different elasticity and hardness of bone materials with their different
mineral content and different functions of skeletal parts (Currey 1979).

Working of bone materials

Researchers of bone and antler working have taken an interest in whether and
how the material was softened before working. Several experiments have been
carried out to find out about the efficiency and expedience of different
possibilities. Kazimiers Zurovski started such experiments in the 1950s (see
Zurovski 1973). He discovered that antler was too hard a material to be used
without preliminary preparation. Ethnographers have recorded that in Slavonic
traditional antler carving craftsmen soaked antler in vinegar solution. Ethno-
graphers have also discovered that those peoples who used reindeer antler
(Lapps, Inuit) usually did not soften antler before working (Ulbricht 1978, 48—
49).

In his experiments Zurovski used various acidic solutions, which could also
have been available for prehistoric and medieval bone workers (e.g. sorrel
leaves, sauerkraut, curdled milk). It took about two or three days to soften antler
in acidic solution. Zurovski claimed that natural hardness of antler recurred later
(Zurovski 1973; MacGregor 1985, 63—64; Smirnova 1995, 116). Several other
researchers in Poland and elsewhere have also presumed the application of this
method (Zurovski 1973, 485 and the literature referred there; Schoknecht 1977,
68; on this subject see also: MacGregor 1985, 63-64).

MacGregor, on the contrary, declares that since antler consists of inorganic
and organic components, and its mineral components dissolve in acidic
environment and are washed out from bone structure, it is impossible to replace
them later. In the experiment carried out together with John Currey he soaked
antler in different acidic solutions (curdled milk, oxalic acid, vinegar) for 6-96

Beads of fish vertebrals have been found also e.g. in Sweden (Ehn & Gustafsson 1984,
Fig. 112).
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hours and then tested it in a testing machine. It appeared that the washing out of
mineral components reduced the toughness and durability of antler. MacGregor
considers acid-soaked antler to be suitable for popular carving but not for
making artefacts requiring durability (e.g. comb teeth) (MacGregor 1985, 64—
65). Kristina Ambrosiani and Ingrid Ulbricht have come to the same conclusion.
They found the acid-soaked antler to be dull and ‘lifeless’ (Ambrosiani 1981,
109; Ulbricht 1978, 46-50). According to MacGregor, it was sufficient to soak
antler in cold water for 48 hours to make it workable (MacGregor 1985, 64, Fig.
40). Another experimental piece was soaked in cold water for 48 hours; it was
then placed in boiling water for 15 minutes — the material prepared by this
method was still easier to cut. The long-time boiling of antler (7-11 hours) has
also been tried, but apparently it is not necessary and even inadvisable because
boiling impairs the quality of tissue by leaching out collagen (MacGregor 1985,
64). Most researchers who have carried out these experiments hold that humid
material is considerably easier to work than dry one. If antler is fresh (i.e.
freshly shed or from a freshly slaughtered animal), its natural humidity is
sufficient; but if antler is old, a week or two of soaking makes it more pliable.
That way antler can be easily worked also with bone and stone tools, as Jorg
Schibler experimentally proved (Schibler 2001). This was also confirmed by
Jaana Ratas, but her experiments also proved that too long soaking made antler
resilient like rubber and it was considerably more difficult to work (I, 15, Fig.
24).

Ambrosiani used unsoftened antler in her experiment to make a comb (Ambro-
siani 1981, 109 ff.). Wolfgang Lobisser, who made some experimental combs,
asserts that although humid antler is more pliable, one must consider that antler
dilates breadthways when soaked, but not lengthways, and it recovers its
original measurements when dried for about five days. Consequently, it is im-
possible to assemble a comb of soaked plates or to soak it after assembling —
tooth plates would dilate breadthways while connecting plate, made of a
longitudinal piece, would not. Gaps would appear between tooth plates after
drying. Seeing that teeth were sawn into assembled combs, it must have been
done with dry material (Lobisser 1999, 256).

Bone was first cleared of soft tissues. Boiling is required to remove remains
of flesh, grease, ligaments, and medulla (Ulbricht 1984, 18-19). However,
prolonged boiling abstracts collagen from bone (when heated in water, collagen
turns into soluble gelatine), and bone becomes brittle (MacGregor 1991, 360).
Some researchers have stated that without boiling it is impossible to clear bone
of grease and medulla to a degree that would prevent its putrefaction, which
turns bone tawny and mottled. The chief aim was to obtain white artefacts with
a smooth surface and constant quality (Ulbricht 1984, 17-18). Raw bone is
more easily worked and carved, as was also confirmed by experiments made by
Jaana Ratas. Freshly boiled bone can be still cut and carved rather easily, but if
it is put aside for some time, it is considerably more difficult to work (VI111, 15).
To use such a bone, one must soak it again in hot water now and then.
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Naturally, it is also possible to make an artefact of raw bone and boil the ready
object for complete cleaning. Such a sequence of work was presumably
followed when making hemispherical spindle whorls out of femur heads
(MacGregor et al. 1999, 1964-1965). Probably the preparation of bone
depended on the type of artefact it was intended for. In Estonian ethnographic
material there is evidence about making skates of horse bones. The leg of a
horse was first buried in the ground, to let flesh and ligaments moulder, and
after about a year it was dug up again (VI1, 144). Brickner, a schoolteacher
from Brandenburg, wrote in 1872 that in his home village Gross-Laswitz boys
went to a dump to find bones for skates. These bones were leg bones of horses,
10-13 inches (about 25-33 c¢cm) in length. Skin and ligaments were scraped off
with a pocket-knife, and the lower side of the bone was polished on a millstone
(Becker 1990, 20). Evidently the white colour of bones was not so important in
skates as it was in some other artefacts (combs, handles, pendants, etc.). It is
also possible to clean bones by placing them in an anthill, where ants remove
ligaments and grease.“’ This method is nowadays sometimes used by hunters for
cleaning their trophies.

Opinions vary concerning the course of work at boiling bones: whether the
epiphyses were sawn off the long bones before boiling to grant complete re-
moval of medulla, or were the bones first boiled and then dissected — de-
pending on the type of artefact the bone was meant for. To dissect a bone, the
epiphyses were first sawn off the long bones (metacarpal and metatarsal bones
were preferred), and then the bones were split longitudinally. If smaller pieces
were required, the bone could be sawn into pieces first and split later; shorter
pieces could be split also with an axe (VI11, 12, Fig. 17; Ulbricht 1984, 19, Fig.
2).

Horn also had to be softened first and then given a shape different from the
original. It could be used as a whole (e.g. drinking horns or powder horns), but
to make different artefacts, straight flat plates had to be made out of horn. First
it had to be soaked, to remove the horn of keratin from the core of bone
(MacGregor 1985, 66; 1991, 364-366, 371). The removed horn was boiled for
1-1.5 hours. Next it was taken out of water and held over a fire. The heating
had to take place at a certain temperature since too intensive heat spoiled horn.
However, if the temperature was too low, it later recovered its original shape
(Ulbricht 1984, 26; MacGregor 1985, 66, Fig. 41; 1991, 371). The dissected
horn was again boiled and placed under pressure between hot greased iron
plates. It was possible to make artefacts from the produced flat horn plates.
Particularly thin and translucent plates were used as lantern panes. For that
purpose the lightest horns were chosen, and these were soaked for about a
month almost, and split into two or more plates. Special translucency was
secured by besmirching them with oil and warming over a fire. Some lanterns of
such kind, dating from the 14™ century, and horn plates, which are interpreted as

0" http://www.regia.org/bonework.htm (31. 07. 2001).
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side panes of a lantern, have been found in England. Such methods of treatment
of horn are recorded in written sources only in the 17"-19" centuries, but most
likely they were known earlier (MacGregor 1985, 66-67; 1991, 371 ff). In
Western Europe quite an extensive manufacturing of horn developed in
connection with the high level of urbanization, the formation of market, and the
presence of steady sources of raw material. In eastern parts such an extensive
manufacturing cannot be observed. Smirnova reckons that, for example, in
Novgorod professional treatment of horn did not appear (Smirnova 1995, 127;
1998, 97). Nor was it known, apparently, in Estonia in the Prehistoric Period,
but it is possible that it was introduced in the Middle Ages because sawn-off
horn cores occur in the respective find material. Nevertheless, we do not know
any site today where such finds would occur in large numbers.

Toolsused for boneworking

Various unfinished artefacts and bone working scrap provide most valuable
information about the used tools, since the finished and polished surfaces of
ready-made artefacts do not show any traces of tools. Some objects have
received their specially polished surfaces in the course of exploitation, which
also obliterated the traces of tools.

Tools were used first to split raw material into pieces of the required size,
then for shaping them into a necessary form, finishing, polishing, and, finally
for decorating the artefacts. Various tools were used in different stages of work.
However, as ethnographic material shows, the carving and decorating of an
artefact is also possible using only a knife. That is how the Lapps made artefacts
of reindeer antler (Ulbricht 1978, 40, PI. 54).

Shed antlers as well as antlers of slaughtered animals were used for working.
The latter had to be first detached from the pedicle, which was done with a saw
or an axe (MacGregor 1985, 55; Ulbricht 1978, Pls. 3, 4; Ambrosiani 1981, Fig.
71; Riddler & Trzaska-Nartowski 2003, 73). The next step was to dissect the
antler. The possibilities of using different parts of deer antler were analysed and
illustrated by Ulbricht (1978, Fig. 3; see also Thuet 2003, Fig. 19). Elk antler
differs from deer antler by its shape, but elk antlers may also vary among them-
selves depending on whether they are palmated or prong antlers (Ling 1981, 14,
Fig. 5). Palmated antlers of elk provide especially large pieces of raw material.

The further dissection of antler could be done with a saw, but also with an
axe, knife, and chisel. Antler was cut crosswise mainly by sawing or chopping
(Ulbricht 1978, Pls. 24: 1-4, 6; 25: 3, 6-8). Sawing traces show that beams and
larger tines were turned during the process (e.g. Al 4036: | 1057, Otepad), so
that the saw would not cut too deep. Smaller tines and tine tips were sawn in
one direction only (e.g. 4036: | 658; SW 100, Otepad). Quite often the last
remaining bit was broken off (see also Riddler & Trzaska-Nartowski 2003, 70,
73). Antler fragments with sawing traces have been found in Estonia only at the
sites where medieval finds also occur (e.g. Otepéa). Another possibility was to
dissect antler with an axe, smaller tines also with a knife (e.g. Ulbricht 1978,
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Pl. 28: 4-6). This method can be clearly observed on the Viking Age material in
Estonia. Most numerous are antler fragments with chopping and cutting traces
among the bone working scrap from the hillfort and settlement site of Rduge.
While chopping, antler was turned around, and the porous part in the middle
was quite frequently just broken (I, Figs. 4, 5). The same method was used also
in Iru and Pada (111, 268) as well as on some antlers from Otepaa (e.g. 4036: |
613; NW 96), which probably belong to the earlier material, most likely to the
Viking Age. Other sites have produced considerably fewer antler fragments
with traces of working, but on some antler fragments from Kuusalu and Lehmja
we can also see that saw was not used to dissect them. In Estonia fragments of
saw blades have been found, for example, in Otepad (Al 4036: 111 W 56) and
Varbola (V, 179, Fig. 25: 3; Tamla & Maldre 2001, 375) as well as from Tartu
(Metsallik 1995, PI. 14: 5).

Depending of the artefact to be made, either a whole bit of antler was
required, or it had to be split into two or more parts, which could be done by
different methods. Sometimes (e.g. some fragments from Otepaa: Al 3371: 249)
a saw was also used for longitudinal dissecting. Shorter bits were split with a
chisel or an axe (Ulbricht 1978, PI. 23). It could be also done by scraping
grooves into the compact surface of antler in necessary places with a pointed
tool (ibid., PI. 26: 5-8; Riddler & Trzaska-Nartowski 2003, 72-73, Fig. 9: B).
Antler was then split by hammering a wedge of the tine tip into the porous core.
Such a wedge stuck in a split antler was found, for example, in Hedeby
(Ulbricht 1978, PI. 27; MacGregor 1985, 57, Fig. 34). The effectiveness of this
method was proved by the experiments carried out by Ambrosiani (1981, 112
ff., Figs. 60-62).

The produced blanks were next worked with a knife or a drawknife (Ulbricht
1978, 38, 40, Pls. 24: 7, 8; 26: 2, 3). Different phases of working can be clearly
observed on the material from Rduge, where faceted semifabricates are found
alongside with pieces in various stages of cutting smooth (I, 3-5, Fig. 7). For
such a cutting the so-called drawknife with two handles was apparently used.
Drawknives have been found also from Estonian sites, for example, from the
burials of the second half of the 11" century in the grave of Randvere, the
burials of the 12" century in the grave of Rahu (Mégi 2002, 51, 57, 58, Pls. 33:
10; 71: 3; 78: 5), and from the hillfort of Soontagana (PaM 2766: 687).

An axe could also be used to produce flat antler plates, but since this method
required great precision, the blade of an axe was placed on the necessary spot
and a blow was dealt upon the butt of the axe with a hammer (MacGregor 1985,
57). Where an axe was used to shape blanks, small characteristic chips could be
chopped off a piece of antler (Ulbricht 1978, PI. 23). If even small bone and
antler fragments have been picked up in excavations, such scrap can be
discovered also among Estonian find material (e.g. Linnaaluste: TU 1025: 83;
1115: 98, 103, 126).

Bone working scrap is known in much smaller quantities than antler scrap.
In making bone artefacts two different variants can be observed. In the first case

85



a suitable bone was chosen, and it was worked only briefly (1V, 26, Fig. 17) —
this way no remarkable scrap was produced. In the second case — mostly with
big long bones — the compact part of bone was used, and the porous tissues
were removed. First of all epiphyses were detached and after that the produced
bone pipe was dissected into pieces of the required shape and size, usually with
a saw (see Ulbricht 1984, Fig. 2, Pls. 1-3). Longitudinal sawing is also possible
(ibid., Pls. 11-12) while shorter bits were longitudinally dissected by chopping.
The small quantity of the Viking Age bone working scrap found in Estonia has
not revealed any sawn pieces, but some may belong to the Latest Iron Age
material (V, 175, Fig. 22; Tamla & Maldre 2001, Fig. 4). Bone could be
longitudinally split also with a chisel, sliding it forth and hammering, or with a
drawknife (Spitzers 1999, Fig. 12). Traces of a drawknife can be observed on
some bones probably belonging to the end of the Prehistoric Period (e.g. VII,
Fig. 4: 2). Besides long bone, ribs were also used. When working with ribs,
their ends were first removed and bones were dissected. Then the edges were
cut off and the rib was split longitudinally into two thin plates (VIII, 12, Fig.
17; Ulbricht 1984, 22), which could be used for making connecting plates for
combs or other decorative plates, as well as for small bone spades.

Generally it can be observed that in the Viking Age antler was more widely
used in Estonia; after that the use of antler decreased. Already in the last
centuries of the Prehistoric Period the use of bone increased, and the use of
bone clearly prevails in the medieval material. Local differences also occur —
antler scrap and antler artefacts occur more frequently in South Estonia. Bone
and antler were definitely cut also with common knives, whereas knives of
different sizes were used for different operations. That is how artefacts received
their preliminary shape and different objects were carved; the sharp tip of the
knife was used to make larger holes. Knives were also used to ornament
artefacts.

The surfaces of artefacts were also smoothed with a knife, but files and rasps
of different coarseness were used, too. Surfaces were apparently later polished
with various organic and mineral substances, which have usually obliterated the
original knife and file traces. Still, some artefacts among the finds of the Viking
Age as well as of the Latest Iron Age bear traces of the file (e.g. I, 15, Fig. 23;
V, 176, Figs. 8, 9, 23; Tamla & Maldre 2001, Fig. 9). For further polishing,
sand and piece of leather, ashes, chalk, fish skin, etc. were presumably used
(MacGregor 1985, 58; Ulbricht 1978, 41). In the case of some artefacts it seems
likely that their surface was polished to ultimate smoothness only in the course
of using them for some work. This concerns points of rudimentary metapodial
bones of the elk, which occur in large numbers among the finds from Rduge and
Otepdé (I, 10, Fig. 15; Luik et al. 2001).

In many artefacts holes of varying diameter have been pierced. For making
small holes drills were used (MacGregor 1985, 59—-60; Ulbricht 1978, 41-43);
larger ones were made with a sharp-tipped knife. Quite often a hole was
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engraved in an artefact first from one side and then from the other, thus
producing a biconical shape (e.g. I, Fig. 11: 1; IV, Fig. 7: 1).

The saw was required not only for dissecting raw material but also for
sawing comb teeth. It has been presumed that for sawing comb teeth, to secure
their equal size, the saw with double blades (stadda) was used (MacGregor
1985, 55, Fig. 33). But the teeth of the locally produced comb pendants of the
Viking Age in Estonia have been cut with a knife, which suggests that the saw
was not used here for bone working in the Viking Age.

In the Middle Ages several new artefact types as well as new methods and
tools for making them were introduced. For example, turning lathe and turned
bone artefacts began to spread in Estonia. This is proved by the finds of some
turned artefacts and turning scrap from Otepéda (turning scrap, small tube,
crosshow detail: Al 4036: | 456; 11 415; NW 233; Maldre 2001, Fig. 10). In the
15™ century centre bits were introduced for making buttons and rosaries (Grof
& Groh 2001, 281, Fig. 2). Button-making scrap has been found in Estonian
towns as well as in some rural settlements (e.g. from Tallinn, Tartu, Iru
settlement, Lihula, etc.; X, 323-325; XI, 21 ff., Figs. 18-20).

Ornamented artefacts are represented in relatively small numbers among
Estonian bone artefacts of the Latest Iron Age. The knife was evidently the
main device for decorating locally made artefacts. Line decoration is
characteristic; it is not very orderly and forms nets, zigzags, and other simple
geometric ornaments (e.g. Il, Figs. 5: 2; 6: 1, 2; 1V, Figs. 5: 1; 6: 1; Vedru
1999, Fig. 12; Maldre 2001, Fig. 9). Quite frequently artefacts were decorated
with small pits (e.g. 1, Figs. 3: 4; 4: 2; IV, Figs. 5: 1; 6: 1, 3; 8: 1; V, Fig. 13;
Luik 1999c, Fig. 11; Tamla & Maldre 2001, Fig. 8). Some of the artefacts are
carved in openwork technique, which was also done with a knife; some smaller
holes may have been made also with an auger. Comb-shaped pendants and
handles of small bone spades were most often decorated this way (e.g. I, Figs.
2-5;V, Figs. 7: 2, 3; 8: 1; VIII, 6, Figs. 8: 1; 9: 1, 11: 1; 19). Also, fine-tipped
chisel and hammer could be used for carving the spade handles.

The saw was also used to carve ornament into artefacts. With this method
patterns consisting of various straight lines were incised: zigzags, slanted
crosses, net patterns, etc. However, such patterns could be carved also with a
knife; lines carved with a knife usually have a V-shaped cross-section while
sawed lines have equal width at the surface and at the bottom (MacGregor 1985,
55). Saws used both for cutting comb teeth and for decoration had very thin
blades which made it possible to incise very fine lines on the surface of an
artefact (e.g. I, Fig. 8: 4; Luik 1998, PI. I 4). However, considerably wider saw
traces occur, too (I, Fig. 8: 1; Luik 1998, PI. I: 3). A different tool was used to
groove lines parallel to the edge of the connecting plate of a comb: if a comb
had a curved back, these could by no means be incised with a saw. There can be
one or more such lines, running parallel to the edge. In the case of several lines
a simultaneous swerve may occur in both/every one of them (Ambrosiani 1981,
113-114; Luik 1998, 14-15). These lines, too, have usually an equal width both
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on the surface and at the bottom. Therefore, it is presumed that the lines were
carved with fine chisel-like blades, which were attached to the wooden plate in
required number. Another piece of wood was attached below the plate, which
slid along the outer edge of an artefact while working, thus keeping the blades
at a constant distance from the edge (Ulbricht 1978, 45; MacGregor 1985, 61).
In Estonian material traces of such tools can be observed on single composite
combs, which are apparently imported goods (e.g. Luik 1998, Figs. 8-11).

Another characteristic decoration of bone and antler artefacts consists of dots
and circles, which were probably made with a centre bit or a device resembling
compasses (1V, 26-28, Fig. 18; Davidan 1962, 106; Ulbricht 1978, 43-44;
Ambrosiani 1981, 113-114; MacGregor 1985, 60-61, 71; Luik 1998, 15).
Among Estonian finds of the Latest Iron Age mostly combs (Luik 1998, Figs.
10, 14-17) and handles (V, Figs. 2: 3; 9: 1; 10; VI, Figs. 5: 2-4; 8: 1) are
decorated with dots and circles; probably we can add some gaming pieces and
dice to this list (V, Fig. 16: 1; Tamla & Maldre 2001, Fig.12). At the present
stage of investigations it seems that in Estonia such device was not used for
decorating bone artefacts*' in the Prehistoric Period, and the objects decorated
by this method were imported.

Some medieval and later bone artefacts reveal also more complicated
decorations, either incised or in openwork technique, for example, plant motifs,
texts, human figures (Tallinn, Sauna Street: 1X, Figs. 20, 22; Roosikrantsi
Street: XI, Fig. 9: 4; Viljandi, sports hall: VM without collection number : 252;
Tartu, Lossi Street: Trummal 1992, 19, Pls. VIII: 2; IX: 5; Botanical Garden:
TM 2032: 2642; Keila: HMK 1155: 591).

Sometimes the traces of ornament on bones or bone fragments have been
interpreted as traces of testing a tool on bone, for example, on bone fragments
with dots and circles, found from Tartu and Otepaa (Tvauri 2001, 158, Fig. 78:
3)* and on the bone fragment of an irregular shape, bearing geometrical
decoration, found in Varbola (Tamla & Maldre 2001, 373, Fig. 14). As for the
latter, one cannot rule out the possibility that it is a fragment of an artefact, for
example, a handle (V, 164).

* Dots and circles occur in the decorations of various metal artefacts; they can be also
observed on the pottery from the hillfort of Iru, dating from the 8"-10™ centuries (Lang
1996, 80, Fig. 25: 10; PI. XXI: 1). Here it should be emphasized that Iru did not reveal
any single bone artefact decorated with dots and circles. Dots and circles could have
been impressed in clay with a stamp or a punch, and the same can be said about metal
objects. Although it has been sometimes asserted that the punch could be also used on
bone, it has been mostly regarded as an ineffective method (I, 28; MacGregor 1985,
60 ff.).

2 Although Andres Tvauri supposes that the bone fragment with dots and circles
might come from the prehistoric layer and suggest a prehistoric bone worker (Tvauri
2001, 159), I tend to believe that the find rather belongs to the Middle Ages (1V, 26).
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Selection of material

People have used bones and other skeletal parts for making artefacts throughout
the history of mankind and everywhere where these raw materials were
available. Nearly all skeletal parts of animals of any size have been found
useful — from claws and teeth to horns and antlers, from mollusc shells to
elephant tusks.

Robert Friedel (1993, 42 ff.) has emphasized that material carries a message
about an artefact as well as its position in a society. Each item is made of
something, and the choice of material may be influenced by various reasons.
The choice of material may depend on its suitability, availability, price,
aesthetic expectations about the appearance of an artefact, and traditions
(Friedel 1993, 44; LeMoine 2001, 3-4).

What did the choice of bone material depend on? Was bone or antler
preferred, and why? Which were the preferred species for bones? Did the choice
depend mainly on the availability, on the suitability of a bone for making a
certain type of artefact, or were there some other reasons? Which changes have
taken place in the choice of material during the period under discussion?

Bone and antler each have their own advantages and disadvantages. The
advantage of bone is its smooth surface and thick compact part (Ulbricht 1984,
13). The latter is valid primarily in comparison with red deer antler since the
compact part of elk antler is also thick. Besides, elk antler provides the largest
suitable pieces. Bone as a by-product of food and leather production was more
easily available; usually it was much more difficult and expensive to obtain
antler (Ulbricht 1984, 16). The disadvantage of bone was that the covering soft
tissues had to be first removed while antler could be used without delay. Antler
is also more elastic and tough and therefore more suitable for certain artefacts.

In Europe of the use of (deer) antler has subsided since the Middle Ages.
The reason for it apparently lies in the laws that declared deer hunting the
privilege of kings and nobility. In England the use of forests was brought under
strict regulations after the Norman Conquest, that is, in the last third of the 11"
century (MacGregor 1991, 366). In Schleswig, too, bone became dominant in
the 11™ century (Ulbricht 1984, 13, 15).

Undoubtedly the possibility of using shed antlers still remained. In his book
“Historia de Gentibus Septentrionalibus’, published in 1555, Olaus Magnus
claimed, that elk, red deer, and roe deer could be hunted only by the nobility
and other privileged persons but that shed antler in the forest could be taken by
those who found it (Olaus Magnus 1996/1998, 885; MacGregor 1985, 32). The
time of gathering shed antlers is limited to the period when the respective
species shed antlers since those that were lying in the forest for a longer time,
were simply eaten by rodents and other animals (Ambrosiani 1981, 99; Ling
1981, 13; Smirnova 1995, 120). Presumably, antlers were not gathered by antler
workers, but rather by people who were in forest anyway, owing to some other
duty (foresters, herdsmen), and who sold the found antlers to antler carvers
(Christophersen 1980a, 157, 165; MacGregor 1991, 356). In European find
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material of the 10™-11™ centuries (regarding find collections containing lots of
antler and thus allowing such an analysis) one can observe the prevalence of
shed antlers (Christophersen 1980a, 164; MacGregor 1991, 356). Unlike
Western and Northern Europe where the use of antler declined considerably in
the 11™-13" centuries, in Novgorod a lot of (elk) antler was used still in the
13"-14" centuries. Furthermore, 75 per cent of antlers come from slaughtered
animals (Smirnova 1995, 120 ff.). It is possible to establish whether the antler
comes from a slaughtered animal or was shed only if the lower part of antler
beam, the burr, is preserved. In Estonia only a few such pieces of antler have
been found. Therefore, we do not know which kind of antlers was used more
frequently. If the osteological material of the site contains no elk bones except
antler working scrap, it may suggest the use of shed antlers. At the same time it
is still possible that the antler comes from a slaughtered animal, but its meat was
used at some other place and the antlers were acquired by a bone worker
(compare e.g. Sabine Deschler-Erb’s (2001) analysis of the faunal remains and
worked bones and antlers from various settlement sites of Switzerland in the
Roman Period and her conclusions about different economic systems and
wealth of the sites). Probably large game was dissected further off the
settlement and not all bones were brought home. The absence of bones may be
also due to traditions connected with religion. For example, bones were taken
back to the forest to make possible the rebirth of the animal (on this subject see
Lang 1995, 118 and references).

Bone artefacts were usually made from the bones of animals that were used
for food. Cattle bones were used most often, pig and horse bones less
frequently.”® For example in Novgorod their ratio is 45%, 20%, and 2%,
respectively (Smirnova 1995, 126, Fig. 6). In Schleswig cattle bones were used
most frequently, followed by goat or sheep, horse and pig (Ulbricht 1984, 13).
If bones (and antlers) of wild animals were used more often for making
artefacts, they usually prevail also in faunal remains, which suggests that
hunting played a greater importance in the economy of the region (e.g. the
fortified settlement of the Slavonic period (9"-12" centuries) in Berlin-
Spandau: Becker 2001, 130).

Of Estonian sites the Viking Age material is best represented in Rduge.
More than a half of bone artefacts and scrap from the hillfort as well as the
settlement site of RBuge are of elk antler; artefacts of elk bone have been found,

*In the Middle Ages Christianity prohibited the eating of horseflesh, but apparently it
was still used, especially in famine times. Kalju Paaver has expressed an opinion, on the
basis of the Viking Age material from Rduge, that horseflesh was used for food (Paaver
1956, 6). Liina Maldre has asserted that the same practice was known also in later
hillforts, e.g. in Varbola and Soontagana (Maldre 1998, 206-208). Of horse bones
metapodials have been mainly used for making artefacts. They are supposed to have
been removed together with the hide and therefore their acquisition may be related to
hide trading (MacGregor 1985, 31).
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too. Among the artefacts from the bones of domestic animals one can identify
only a few pig, cattle, and horse bones (I, 3, Table 1). One can observe also a
high percentage of bones of wild animals in the faunal remains from Réuge. In
the hillfort more than half (57 per cent) of the bones belong to wild animals,
mostly elk and beaver. On the settlement site the ratio of the bones of wild
animals is somewhat lower; 52 per cent of the bones there belong to domestic
animals (I, 1-3, Fig. 3; Paaver 1956; Aun 1992, 178, Table 6). Regardless of
the great importance of hunting, shed antlers have also been used for bone
carving in Rduge, which is indicated by some antler beams (e.g. |, Fig. 4; Al
4040: 3382). Elk antler is found quite frequently also among the material from
Iru, but it is not clear which part of it can be related to bone working in the
Viking Age and which finds come from the settlement site of the Bronze Age.
Objects made from bones of domestic animals prevail among the relatively
small number of bone artefacts from the Viking Age settlement site of Pada. Elk
antler does not occur so often (artefacts and scrap of elk antler make up about %
of the total; 11, 268, Table 1); the same can be said about bone finds from the
settlement site of Linnaaluste.

Among the finds from the hillforts of the Latest Iron Age bone artefacts
constitute 73%, artefacts of teeth 21%, antler objects 5% and horn and horn core
1% (V, 172-174, Fig. 21). Among bones identified to species level, pig bones
are most numerous (about 40%). This can be explained by the fact that pig
bones are smaller, and artefacts were made from relatively whole bones (e.g.
toggles, and pins of fibula, as well as tooth pendants). About more thoroughly
worked artefacts it can often be only established that they are made from the
long bones of large animals. As for species, cattle, horse, and elk would be pos-
sible. Since antler is used infrequently, the use of elk bones is unlikely although
some artefacts of elk bone — points of rudimentary metapodial bones — occur
among the finds from Ldhavere. Horse bones can also be identified only in some
cases. Apparently most bones unidentified to the species level belong to cattle,
and the number of finds made from cattle bones is nearly equal to the number of
finds made from pig bones. Bones of wild animals are few; besides the few
artefacts of elk bone and antler mostly pendants of canines of wild animals have
been found (V, Table 3). Bones of domestic animals prevail also in the faunal
remains from these sites; bones of wild animals are slightly more numerous only
in Lohavere. The proportion of the species of domestic animals also slightly
differs on the sites under study (Maldre 2003, 163-165). Among the bone
artefacts from the settlement sites of the Latest Iron Age (Kuusalu, Lehmija,
Mustivere) bones of domestic animals are also more numerous (IV, 25, Table 1).

Archaeological material from Otepdd contains bone artefacts and bone
working scrap from the Viking Age, the Latest Iron Age, as well as from the
Middle Ages. But it is not possible to date artefact types that were used for a
long time and the respective bone working scrap firmly to some period. Nor is it
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possible to establish the differences of materials used in different periods.*
Antler artefacts and antler working scrap are also quite humerous in Otepéé.
Scrap fragments bear traces of chopping as well as sawing. Speculations about
temporal belonging of the antler scrap fragments from Otep&d can be made only
on the basis of better dated finds from other sites. From the sites where the
majority of finds belongs to a period not later than the Viking Age (Rduge, Iru,
the settlement site of Pada) no antler fragments with sawing traces have been
found. Thus, it seems likely that in Otepéa the fragments with sawing traces
also belong to the later settlement phases. The antler fragments with sawing
traces, which can be stratigraphically dated, belong to the Middle Ages (Ain
Maesalu, pers. comm.). Antler fragments with chopping traces (or part of them)
may presumably belong to the Viking Age — antler fragments with similar
traces have been found also from other Viking Age sites. Antler working in
Otepéd in the Viking Age is suggested by some antler objects belonging to
common types in that period (e.g. bird-shaped pendants: Maldre 2001, Fig. 12:
n). It is not clear as yet whether the saw was used for antler working in the
Latest Iron Age, or should the sawn antler fragments be related only to the
medieval castle. Pig bones prevail among the worked bones; cattle bones come
next, and goat/sheep and horse bones occur only in small numbers (Maldre
2001; Luik et al. 2001, Table 8). In Otepaa the described ratio of species is also
influenced by the fact that among the artefacts of pig and cattle bones rather
many were made of a whole bone, or a part of a bone, which can be easily
identified (toggles of pig bone, phalanges of cattle, spindle whorls made of
femur heads).

Among the medieval finds, too, artefacts made of bones of domestic animals
prevail, most of them of cattle bones. Cattle bones also dominate among the
identified faunal remains. Still, fragments of elk antler with working traces as
well as antler artefacts can be also found in the medieval layers (IX, 4, 6; X,
327-328, Table 2, Figs. 16, 21; XI, 11, 17 ff., 26 ff., Table 2, Figs. 7: 2, 8, 14—
16, 22). Antler working scrap is relatively abundant among the material from
Viljandi (Order’s Castle, St.John’s church, sports hall).

The abundance of osteological material without working traces on settlement
sites indicates that supply here considerably exceeded demand, and not all
bones were used to make artefacts. Metapodial bones — metacarpals and
metatarsals — were preferred. In Novgorod finds metapodial bones constitute
59 per cent of the total of bones with working traces, and 25 per cent consists of
unidentified long bones, metapodials apparently forming a part of them

* " 0On the hillfort of Otepaa a permanent settlement developed in the 7"-8" centuries,
and it was used, without longer cessations until the end of the 14™ century. The cultural
layer of the hillfort was heavily disturbed by the building of the castle started in 1224 by
the Bishop of Tartu. Besides, the find conditions of the earlier excavations have not
been documented accurately. Therefore, the application of the stratigraphic method is
complicated in Otep&a (Méesalu 1989, 28-29; 1991, 165).
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(Smirnova 1995, 126, Fig. 7). In the Fedorovski excavation of Novgorod
metapodials constitute even 99 per cent of bone finds (Smirnova 1998, 99). In
Schleswig they form 87 per cent of bone working scrap (Ulbricht 1984, 13).
Little flesh occurs on the metapodials of cattle and horse, and they were not
used for food, not mangled.* There is an opinion that metacarpal and metatarsal
bones (of cattle) were removed from the carcass together with hide and
therefore skinners and tanners might have played an important role, alongside
with butchers, in providing raw material for bone workers (MacGregor 1985,
30, 42; 1991, 360; Ulbricht 1984, 14). Metapodial bones are long and straight,
with a stout compact part, and therefore suitable for making various artefacts
(Smirnova 1995, 116). Other bones from limbs and extremities (radii, fibulae,
astragali, phalanges) have been used, too, as well as ribs and mandibles. Besides
the preferences for species and skeletal parts, an attempt has been made to
analyse if the choice could be affected, for example, by the age and the size of
the bones of an animal (e.g. Bourdillon 2003).

Among the identifiable material from the settlement site of Pada metapodial
bones and ribs occur more often than others; a part of unidentified bone
fragments probably also belong to metapodials. On the hillforts of the Latest
Iron Age metacarpal and metatarsal bones were used more frequently than
fibulae, femur heads and ribs; other identifiable skeletal parts are usually
represented by a few artefacts only (V, 172-174). For example, in Otep&é about
30 per cent of identifiable artefacts have been made of metapodial bones; other
bones of limbs and extremities occur also in relatively large numbers (Luik et
al. 2001, Table 8). Metacarpals and metatarsals were identified more frequently
than other bones among the material from the medieval borough of Lihula (X,
Table 2). However, among the finds from Roosikrantsi Street, Tallinn, ribs
occur most frequently (33 per cent), owing to the presence of scrap from button
making from the 15"-17" centuries among the find material (XI, 21 ff., Tables
land 2).

As noted in the Middle Ages horn was also used in the bone industry, but
objects of horn are few among the archaeological material owing to the poor
persistence of the material. In the Middle Ages and also later, the horn industry
was probably associated with tanning since it was a widespread practice to
remove horns from the carcass together with the hide (Cherry 1991, 295).
Possibly skinners or tanners sold horns to horn workers (MacGregor 1991, 372).
In the archaeological material from Estonian medieval towns and boroughs
mostly only cut-off horn cores testify to the use of horns.

Teeth make up a relatively large part among prehistoric finds; in Estonia
they were mostly used as pendants. Of the bone finds from the Viking Age
Rduge tooth pendants form 13 per cent, of the settlement of Pada only two

** " In Estonian prehistoric osteological material, however, quite a large share of meta-
podials are mangled, thus suggesting that these parts were also used for food (Liina
Maldre, pers. comm.).
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canine pendants have been found (I, Fig. 12, Tables 1, 2; 111, Fig. 11, Table 1).
Tooth pendants make up a remarkable part among the finds from the hillforts of
the Latest Iron Age — about one fifth (V, Table 3). They have also been found
from settlement sites (1V, 12, Table 1). Tooth pendants constitute nearly 30 per
cent of the bone finds from the Iron Age graves, but this is apparently so
because it was customary that amulet pendants were deposited as grave goods
more frequently than other bone artefacts (VI, 166, Table). Tooth pendants
occur, but considerably more rarely, also in the medieval material. For example,
three canine pendants have been found in Lihula (X, 325, Table 2), and two
pendants come from the excavation of Sauna Street, Tallinn (1X, 6). In each
case they form about 4 per cent of all the bone finds. As a rule, only a hole was
made in a tooth to make a pendant, but the excavation of Pikk Street in Viljandi
revealed a pig canine with two drilled holes, which was additionally decorated
with two incised belts of diagonal lines (VM 10534: 131). The material from
towns and boroughs has revealed a few items from ivory, that is, from elephant
tusks. However, they apparently belong to the 16"-18" centuries (X, 314, Fig.
7: 4; X1, 13-16, Fig. 12).

It is rather common that among scrap antler fragments are more numerous
than bone fragments. We must keep in mind that the use of different materials
produces different quantities of scrap. Although the principle of maximal
exploitation of material considering its natural shape was followed also with
antler (see the scheme of using deer antler: Ulbricht 1978, Fig. 3), antler
working, however, produced relatively more scrap (e.g. fragments from the
concave side, porous core fragments, small tine tips, etc.; XI, Fig. 14). Bone
was, as a rule, chosen because its shape is suitable for making the necessary
artefact, and it leaves no remarkable scrap (e.g. pins of pig fibula, awls of horse
rudimentary metapodial bone, skates of leg bone of cattle or horse, spindle
whorls of femur head, toggles, bovid phalanges; 1V, 26, Fig. 17). The making of
more complicated objects produced more scrap, for example, combs from both
bone and antler (e.g. Ambrosiani 1981, 72-76; Ulbricht 1984, Pls. 13 ff.;
Rogers 1993, Figs. 620, 621; MacGregor et al. 1999, Fig. 877). We must also
consider that scrap fragments of bone may occur among faunal remains more
likely than those of antler. Unless the saw was used in bone working, it is
sometimes impossible to distinguish cutting traces of culinary origin from those
of bone working. Later finds reveal larger quantities of bone working scrap,
including sawn-off epiphyses of bones. On the one hand, it is undoubtedly
caused by the fact that more bone was used instead of antler. On the other hand,
this fact may be affected by the circumstance that sawn fragments can be more
easily recognized as bone working scrap. Quite frequently bone working scrap
and fragments of artefacts can be discovered from among faunal remains from
settlement sites (e.g. Stopp & Kunst 2005; David 2005; Choyke 2005) as well
as from graves (from the latter, however, only fragments of artefacts, e.g. VI,
159-160; Heikkurinen-Montell 1996, 101). For example, the number of bone
artefacts and scrap from the settlement site of Pada increased more than twice as
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a result of the inspection of animal bones (111, 264); fragments of bone artefacts
and scrap were also rather numerous among animal bones from the settlement
sites of Linnaaluste.

Generally the material was used, which was easier to obtain. The choice of
material also depended on the type of artefact. Bone workers tried to find bones
of most suitable shape; besides, the choice could also depend on the suitability
of the properties of the material for making a definite object or detail. So, for
example, the tooth plates of double composite combs were sometimes made of
antler (the material being tougher and more elastic, the teeth were not broken so
easily) while the connecting plates were made of ribs (longitudinal splitting of a
rib makes it easy to produce flat plates of the required size). For tooth and
canine pendants, as well as bone pendants (wing bone, astragalus, talon), the
choice of material apparently depended also on the symbolic meaning of the
animal species or skeletal part for the maker and/or user (e.g. Fehner 1963;
Eisen 1996).

Experimental boneworking

The experiments concerning bone artefacts can be generally divided into two
groups. First, experiments have been conducted to identify methods,
technologies, and tools for making bone artefacts (e.g. Ambrosiani 1981;
Lobisser 1999; Schibler 2001; Steppan 2001; Vecsey 2005; Cristiani &
Alhaigque 2005; Cristiani et al. 2005). On the other hand, experiments have also
been performed to find out how and for which purpose artefacts could be used,
which traces any work or activity left on the surface of a bone artefact (e.g.
MacGregor 1976; Jensen 2001; Griffitts & Bonsall 2001; Kiichelmann &
Zidarov 2005; Christidou 2005; Christidou & Legrand 2005; Mannermaa 2005;
Van Gijn 2005). Attempts have been also made to determine the solidity and
durability of different bone materials (Currey 1979; MacGregor & Currey 1983;
MacGregor 1985).

Some copies of Estonian bone artefacts were made in 2000-2003 in the
framework of grant no 4203 of Estonian Science Foundation. One of the aims
of making copies was to find out whether a professional craftsman was required
for making bone artefacts. The artist-conservator Jaana Ratas made copies of
seven bone artefacts of the Late Iron Age: a bird-shaped pendant from Rduge, a
comb pendant from Kivivare, a knife-shaped pendant from Otepd4, knife- and
S-shaped pendants from LBhavere, a small bone spade with an openwork handle
from Varbola, and two copies of a double simple comb from the hillfort of
Otepdé (V, 177, Fig. 24).

For her experiments Ratas used limb and extremity bones of cattle and elk
and elk antler. To prepare material for further working, cattle bone was first
boiled. A part of elk bones were boiled at once and preserved, another part was
deep-frozen and boiled immediately before working. Antler was soaked in cold
water before working. As a result, antler became so soft that it could be easily
cut even with a sharp-edged flint. As noted, too long soaking is not advisable,
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for antler will swell and become more difficult to work. Archaeological material
also contains antler scrap that seems to have been soaked too long and also cut
with a too blunt knife (e.g. the antler fragment from Rduge: I, 15, Fig. 24).
Modern tools were used for making experimental artefacts: fretsaw, knives of
various size, augers, files, etc.

Ratas, who made the copies, is an artist, who has made copies of artefacts of
various materials, and in this sense she does not represent a common individual
with average manual skills but a person considerably more experienced and
skilful. She had no difficulties in making these pendants and the bone spade.
Still, it must be emphasized that it took a lot of time. The small bone spade was
completed in 25 hours. Certainly we must remember that it was one of the first
attempts to make a bone artefact. The time spent was longer also because Ratas
tried to make the copy as perfect as possible.

The making of experimental combs was also timed, and the results varied
greatly. Undoubtedly the time cost depends on the complexity of the produced
artefact, whether it is decorated or not, which tools are used, if an exact copy is
made, etc. For example, the experiments conducted in Roskilde tried to
establish the time necessary for making a double composite comb. The making
of a double comb of four tooth plates, using modern tools, took three hours
(Christophersen 1980a, 164). But Ambrosiani (1981, 118) presumes on the
basis of her experiment that it might have taken more than one day of work to
make a comb. In the course of the experiments made by Wolfgang Lobisser
(1999, 269) 20 double composite bone combs were made. The first of them
required 11 hours, the next ones only 5-6 hours.

The Norwegian urban code of laws of 1282 mentions authorized peak prices
of several handicraft products manufactured in Bergen. The authorized top price
of combs is given per 120 combs, and it is the lowest price of any article
mentioned (Christophersen 1980b, 228). Axel Christophersen has calculated on
the basis of these data that a comb maker had to sell 225 combs a month to earn
an income that is approximately equal to that of an experienced carpenter
(ibid.). 1t was obviously impossible if a comb maker could make one or two
combs a day. Even if he made a comb in three hours and worked 15 hours a day
without any days off, he would have produced about 150 combs a month.
Christophersen has assumed that professional production for market and for
anonymous customer combs became plainer, thus making it possible to
economize time and lower the prices. Besides, in the simplified process of
production a craftsman could use apprentices to perform certain sub-operations.
The simplification and standardization of comb types can be observed also in
the archaeological material of Lund. Christophersen suggests that the fact that
later combs bear less wear traces indicates a reduction in comb prices, and they
were rarely repaired because it was apparently easier to buy a new one
(Christophersen 1980b, 228, 230). The earlier combs, for example, the Viking
Age ones with a rich plaited ornament, were (luxury) items made for a customer
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at a considerably higher time cost, and they were much more expensive
(Ambrosiani 1981, 118).

Ratas tried also to make a copy of a double simple comb. At the first attempt
she did not succeed in sawing the teeth, and at the second attempt also some of
the dense teeth were cut aslant (V, Fig. 24: 1). It was also difficult to find a saw
with a thin enough blade for cutting dense teeth. Adam Vecsey also considers
the cutting of teeth to be the most complicated part of the process. He asserts
that the cutting of even and absolutely parallel teeth strained the eyes so heavily
that he had to do it in four stages, resting his eyes between the stages for an
hour each time (Vecsey 2005). The making of composite combs is especially
complicated. They must be assembled from three layers (tooth plates and two
pairs of connecting plates) with the aid of rivets (see Luik 1998, 13 ff., 65 ff.).
Comb making also required special tools (Ulbricht 1978, 33 ff.; 1984, 26 ff;
Christophersen 1980a; Ambrosiani 1981, 103 ff.; MacGregor 1985, 55 ff.). For
example, it is believed that a bench was necessary where the comb could be
firmly fixed for cutting teeth (Lobisser 1999, 264, 265, Figs. 9, 10). Some
stencils were probably also used for making tooth plates of composite combs, or
perhaps they were made after the plates of broken combs (MacGregor & Currey
1983, 73). The time required for making the experimental combs proves that
skill and experience was needed for such handicraft. It means that to make a
comb, a professional craftsman with necessary knowledge and skill was
required. The same can be said about some handles, mainly the ornamented
ones, since special implements were also required to apply certain ornaments
(I'v, 28, Fig. 18; MacGregor 1985, 60-61, 71, Fig. 38; Roes 1963, 8, PI. II: 3, 5,
6). The handle in the shape of an animal head found from Ldhavere was most
likely made by a professional craftsman (V, 163, 178, Fig. 10; Moora & Saadre
1939, Fig. 108). The same is true of the beautifully decorated knife handles
from the Pada cemetery (I11, 268, 274, Fig. 15; VI, 164-165, Fig. 8) and also
the medieval figural handles (Aun 1998, 31).

Differences in the skills of the makers can be observed also in simpler arte-
facts like carved pendants and small bone spades. For example, beautiful carved
comb pendants with openwork decoration have been found in hillforts and
settlement sites of south-eastern Estonia (R6uge, Kivivare, Tdrva Tantsumégi;
see |1, Figs. 2-5) while the pendant found from the settlement site of Pada has a
decoration carelessly scratched on the surface; the maker had apparently lacked
the skill and experience required for carving the openwork decoration. We
cannot even presume that the decoration was just a ‘sketch’, and the pendant
was not finished because the teeth of the comb pendant bear visible wear traces
(11, 271, Figs. 20, 21). Different tastes and skill can be observed also on small
bone spades. Some of them are really beautiful, with openwork decoration
and/or pit ornament on the handle, while others, with disproportioned shape,
have been made quite clumsily (VIII, Figs. 2 ff.). Several researchers (e.g.
Milliken 1998b; Ashby 2005) emphasize that the skill and experience required
for making some artefacts were different in different persons. Besides the skill
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of the maker, other factors could also influence the appearance of the product,
for example, whether the craftsman was conservative and produced a traditional
object, or he was creative and made an innovative and original artefact (Prown
1993, 3).

The discussion of experiments could be finished with the description of an
experiment of making a small spade. As noted, the artist Jaana Ratas is not a
person with an average manual skill. To find out how an ordinary person who
does not practise handicrafts daily would succeed in bone working, | decided to
make a bone object myself. My second aim was to explore the properties of
bone as a material through personal experience. | did not aim at making an
exact copy of any artefact, but just ‘my own’ bone object, nevertheless
following examples from the archaeological material. | decided to make a bone
spade, chose a tibia of cattle for raw material, and used tools from my own
household. First | sawed off both epiphyses. The sawing of a raw bone appeared
to be strikingly easy; only a few minutes were required for each end. Next |
boiled the bone for two hours, carefully skimming “‘the broth’. | then scraped the
last remnants of meat off the bone and removed medulla from the cavity. After
that | boiled the bone for five more hours, changing water every hour.

As a next step, | had to detach a piece of the necessary size for making a
spade from the bone tube. This task appeared more complicated than | had
expected because the boiled bone was as hard as rock. First | sawed the bone
tube into two pieces; the sawing of the boiled bone was a harder task; it took 15
minutes. It would have been easier if | had been able to fix it firmly, but holding
it with one hand by one end, it was travail. Now | had to split the tube into two
longitudinal pieces. Sawing seemed too hard and time-consuming, nor was it
safe to hold it by hand for that purpose. | did not want to chop it with an axe
either, fearing to split it in a wrong place or shatter it altogether. It was
impossible either to split the bone by placing an axe upon it and hitting the axe
butt with a hammer. So | was not able to split the bone myself. My 16-year old
son came to rescue: he first sawed small indentations into the edge of the bone,
positioned the axe blade in them, and split the bone by hitting the axe butt with
a hammer. | considered also the splitting of bone with a chisel and a hammer. It
would have been possible with a metatarsal or a metacarpal bone of cattle: they
have a natural groove on their side and, since they are straight, they could have
been placed flat on a stand. Owing to the shape of tibia, it was impossible to
place it in a suitable position, and the surface of the bone was so hard that the
chisel just slipped off. But the chisel could be used for chopping a suitable piece
out of the half of the bone, placing its curved outer side against the table and
chopping from the inside, where the preserved porous part prevented the chisel
from slipping. In one place the bone split in a slightly different way from what |
had anticipated, which made the blank slightly asymmetrical. Together with
sawing and splitting the bone (and experimenting with various methods) the
making of the blank took about one hour. I then carved the spade mainly with a
knife, using a file for smoothing some sharper edges. Although the boiled bone
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was rather hard, it was really possible to give it the required shape by cutting
chips and fragments off with a knife. The more the bone dried, the harder it was
to cut, but soaking in hot water made it easier again to work. Finally | engraved
a zigzag decoration and two pits on the handle with the tip of the knife. | used
sandpaper for polishing, but using fine sand and a rag would probably produce
the same result. Since | did not make a spade of an exclusively complicated
pattern, and acquiesced with an asymmetrical product, the carving of the spade
from the prepared blank took a little over two hours. Thus, the making of the
spade required about three hours.

Compared with the copy of the spade made by Jaana Ratas, my spade
appears rather clumsy, but, as noted, such differences in skill can also be
observed in the archaeological material. The described experiment also proved
that an unprepared person is able to make such a bone artefact. More
importantly, this experiment was a possibility to perceive the properties of the
material by personally working it, and to comprehend the manufacturing
process of such artefacts. As for the sequence of operations, | believe that
knowing beforehand the type of object to be made, it is easier to cut pieces of
the required size out of a raw bone and boil them afterwards. The final carving
seems more convenient (and really possible) on a boiled bone. Raw bone,
though easier to cut, is slippery owing to grease and cannot be held firmly.
When cutting it, a knife may easily slip and hurt the cutter’s hand. Nevertheless,
one cannot rule out the possibility that (at least some) artefacts were carved of
raw bone. Such artefacts were not so dazzling white, but it is likely that the
colour was not essential for all artefacts. In the course of working, an artefact of
raw bone becomes particularly smooth and convenient for use (e.g. bone
needles for looped needle knitting: Jaana Ratas, pers. comm.). Unlike the
modern concepts, the stench from the putrefaction of bones was probably of
lesser importance for the ancient craftsman (see e.g. Bartosiewicz 2003).

BONE WORKER, BONE ARTEFACTS,
AND THE DEVELOPMENT OF CRAFTSMANSHIP

Domestic craftsor a professional industry; locally made or imported?

The archaeologists studying bone working, as well as those studying other
handicrafts, have tried to establish where household handicrafts have been
involved and where professional production has taken place, and which traces
each of them has left in the ground. Since all technologies depend on social
relations of production, technology can be defined as a materially grounded
arena for dynamic social interaction involved in the planning, production, use,
repair, and discard of artefacts (Milliken 1998a, v). The following criteria are
usually regarded as important indicators of the specialization of handicrafts: the
level of standardization of artefacts (e.g. Christophersen 1980b; Mignon 1993;
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Milliken & Vidale 1998; Milliken 1998b; Laporte 1998; Dowd 1998; Vidale
1998), the accumulation of a large amount of (unvaried) production waste
(Christophersen 1980a; 1980b), and the development of trade networks
(bartering), both local and distant (e.g. Skourtpoulou 1998). On the other hand,
specialization has been associated with the increase in the amount of labour
required for making an artefact, which may be expressed in the different level of
workmanship (Michelaki 1998). This development is related, for instance, to the
production of various luxury items.

On the basis of bone artefacts the researchers try to estimate the level of
specialization of local production, paying attention, for example, to the choice
of material, the standardization of tool types, reuse of artefacts, etc. (e.g. Emery
2001; Russell 2001a; 2001b). The choice of material may give clues to the
estimation of the specialization of handicrafts. In domestic crafts odd kitchen
waste is often used, which may be shattered in the course of cooking. For
professional production the material was usually specially selected and procured
in organized manner (Provenzano 2001).

Andres Tvauri has discussed the level of professionalism of Estonian
handicrafts in the Late Iron Age (2001, 185 ff.; 2002, 288 ff.). He used the classi-
fications of handicrafts evolved by Mats Mogren and Axel Christophersen.
Mogren’s classification (1995, 122) is based on differences in the acquisition of
raw material and use of the production (local, import, export); Christophersen’s
(1980b, 223-224) subdivisions of handicrafts are based on the relation between
the producer and the consumer: household handicrafts, production for customers
and production for the market. According to Tvauri, the Estonian prehistoric
material shows that most textile production, leather working, woodcarving and
bone working can be regarded as domestic crafts. For a customer, tools and
household utensils, ornaments, more luxurious festive attires, and more
complicated footwear were probably produced in hillforts and settlements.
Obijects produced for market were, according to Tvauri, primarily those acquired
in urban centres of the neighbouring areas (Tvauri 2001, 187-188).

As noted, the largest part of Estonian bone finds of the Late Iron Age
consists of the simplest objects for which a suitable bone was chosen, requiring
only the slightest shaping or piercing. Such objects include spindle whorls, pins,
needles, awls, implements for weaving bast and bark, toggles, tooth and bone
pendants, bone tubes. This category includes a total of 570-600 objects (Tables
1 and 2), that is, more than 60 per cent of the bone artefacts and more than a
half of all bone finds (i.e. artefacts and bone working scrap) of the Late Iron
Age. Handles, combs, hammers, some gaming pieces, carved pendants, and
small bone spades belong to the more complicated objects. Their number in the
prehistoric material is about 200, which constitutes about a quarter of artefacts
and 16-18 per cent of the total number of bone finds. Bone working scrap
amounts to a couple of hundreds (Table 1). Of the bone finds from the hillforts
of the Latest Iron Age plain artefacts form even 75 per cent while the more
complicated objects — handles, combs, a die, and a chessman, carved pendants
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and spades — make up only 15 per cent of the bone finds. Scrap makes up
about 10 per cent of the bone finds from these hillforts (V, 177).

The plain objects are apparently products of domestic crafts, which could be
made even by children (e.g. toggles, skates). Simple pins of pig fibula, spindle
whorls of femur heads of cattle, etc. could be made at home as well. The
material from York suggests that a part of tools and implements were made by
the craftsmen who needed them (e.g. bone artefacts used in textile industry —
spindle whorls, needles, and bobbins: MacGregor et al. 1999, 2005). To make
these objects, neither special tools nor particular skill was required. It is likely
that a knife was sufficient, perhaps also a drill for making holes; some objects
bear also file traces.

From the aspect of bone working the group of more complicated artefacts is
of greater interest. This group forms about a quarter of bone artefacts of the
Late Iron Age, and it can be also divided into two: locally made and presumably
imported objects. The group of local production consists apparently of bone
spades, carved pendants, and perhaps also (undecorated?) part of handles. The
group of imported goods includes primarily combs and decorated handles,
which were apparently made by professional or semi-professional craftsmen.
These objects were probably brought along from farther markets or fairs, or
maybe traded by itinerant merchants. The total of more complicated objects of
local origin is about 125 and that of presumable imported goods about 75. Thus
the imported objects make up about 8 per cent, and locally made more
complicated artefacts constitute about 14 per cent of the found bone artefacts.

A different situation can be observed among the medieval material, where the
percentage of professional production is considerably higher. For example, the
excavation of Sauna Street, Tallinn, revealed that combs make up more than 30
per cent of the bone artefacts. In addition, styli, decorative plaques, and an
ornamented disc-shaped spindle whorl of antler were most likely also made by
professional craftsmen (IX, 6, Figs. 2 ff.). The rate of professional production
(combs, handles, dice, and decorative plaques) is higher also in Lihula, where
they form about 1/3 of bone artefacts (X, Table 1). The same can be said also
about the excavation of Roosikrantsi Street, Tallinn, though here a large part
consists of late material of the 15™"-18" centuries — buttons and button making
scrap (nearly half of the total of bone finds), turned artefacts, handles of cutlery
(X1). It is most likely that there were professional makers of bone artefacts in
Estonian medieval towns although one cannot rule out the possibility that a part of
these objects were brought from elsewhere. The miniature bone figurines —
figural handles — were apparently imported goods. A few of such handles have
been found from Tallinn and Tartu (Tarakanova & Saadre 1955, Fig. 10; Aun
1998; Metsallik 1995, PI. 15: 3). The total number of figural handles known in
Europe is about 50; they are found mainly in northern Europe, most of all in
North Germany. They were probably made in some North German or French
centres (Holtmann 1993, 294 ff., Fig. 139; Aun 1998; Burrows 2002, 217, Fig. 1).
A part of combs may also have been imported, but combs are rather similar
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throughout their area of distribution. Thus, it is impossible to identify their origin
by their appearance.*® Objects of ivory must be also classified as imported goods,
but such objects in Estonia date only from the post-medieval period.

Questions arise concerning professional handicrafts: did the craftsman
specialize in only one craft, or did he practise several crafts, or perhaps he was a
farmer, too? Were the craftsmen settled, or did they have to travel producing
their goods to make their living?

Apparently the bone carvers of the Viking Age of northern Europe were at
least semi-professional craftsmen. Since the market for the production of such
craftsmen was apparently still insufficient in the relatively small proto-towns of
the Viking Age, it is supposed that the bone carvers of that period were itinerant
craftsmen who wandered from one marketplace to another and produced their
goods on the spot (Ambrosiani 1981, 40 ff., 161 ff.). On the basis of finds of
bone and antler working Christophersen (1980b, 229-230) defined three stages
of the development of handicrafts in Lund: in 100-1020 simple domestic crafts
were practised; in 1030-1150 ‘production for a customer’ can be observed,;
artefacts were probably made by itinerant craftsmen. When analysing comb
making waste among the finds in Lund, Christophersen (1980a, 164-165;
1980b, 225 ff.) concludes that itinerant craftsmen made combs there still in the
second half of the 11" century, working there only occasionally, using local raw
material, and making combs for local customers. Christophersen asserts that the
itinerant comb maker of the Viking Age worked primarily for a customer, not
for the market, because production for the market required a stable and constant
demand. The permanent workshop of a comb maker in Lund may date from the
12™ century at the earliest. Since the middle of the same century we may speak
of a constant and stable market-oriented professional bone working there
(Christophersen’s third stage of the development of handicrafts).

The material from York suggests that the travelling way of life of bone
workers might have changed already in the Viking Age since some urban
centres, York among others, developed stable markets, which presumably led to
the appearance of settled workshops (MacGregor & Mainman 2001, 346).
MacGregor (1991, 367) defines two stages of the development of handicrafts in
England. In the period preceding the Norman Conguest the production was
based on material, that is, an antler carver made combs, handles, pins, etc. from
antler. In the period after the Norman Conquest it was based on products, that
is, a comb maker made combs from wood, antler, bone, horn, ivory —

% Comparing the ornaments of dots and circles on the combs found from the
excavation of Sauna Street, Tallinn, it appeared that four of the eleven combs were
decorated with dots and circles, which may be applied with the same tool deciding by
their identical measurements (1X, 5-6, Figs. 3, 8, 10, 11). Two more combs (ibid., Figs.
12, 17) were apparently decorated with another tool. Dots and circles on the rest of the
combs varied slightly in their size. Use of the same tool may suggest that these combs
were made by the same craftsman, and most likely in Tallinn.
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according to the wish and means of a customer. Christophersen (1980a, 150;
1980b, 227) expressed a similar opinion that in the earlier period the craftsman
made various objects of antler; later he specialized in a single or a few types of
artefacts. According to Christopherson, such specialization developed in Lund
in the 13™ century. According to Smirnova (2002, 92-93), no traces of making
of single composite combs have been found in Novgorod at the end of the 10"
century and the first half of the 11™ century. She regards the single combs found
in Novgorod as belonging to Scandinavian warriors who had brought them
along. Nevertheless, she thinks it possible that occasionally an itinerant comb
maker could have sold his production in Novgorod and perhaps also made some
items on the spot. But since the second quarter of the 12" century double simple
combs were made in Novgorod, and the town specialized in making simple
combs (Smirnova 2002, 96).

It is possible that some bone carvers and comb makers travelled also in later
periods. It has been assumed that, for example, craftsmen who made rosary
beads and buttons of bone travelled from place to place following the demand
for their production. It was possible on account of their simple and easily
transportable implements (Grof & Gréh 2001, 282). It is also possible that the
craftsman was settled and his production was sold, according to the demand, by
itinerant merchants. For example, the inventory of property of a pedlar who died
at Beaumaris in about 1328 revealed combs among other trifles, such as spices,
needles, gloves, and purses, etc. (Ramsay 1991, xxx). Such itinerant merchants
could have travelled also in Estonia — for instance, Liviandische Reimchronik,
which describes events of the 13" century, mentions a needle merchant (LVR
2003, 38). But a merchant, probably selling bone artefacts, is inevitably harder
to trace in archaeological material than the maker of those artefacts (whose
activities have left waste and unfinished objects) or the user (whose activities
are indicated by wear traces on artefacts, and objects broken in use). However,
the imported objects brought from abroad may indicate the merchant, too.

One cannot speak of bone and antler working as a settled craft on the basis
of the Estonian prehistoric material at the present stage of investigation because
such handicrafts and trading centres of urban type were not formed here as yet
in the Late Iron Age.”” Here mostly domestic crafts were common. Simple
artefacts were made by the users themselves, which is indicated both by the
high rate of such simple objects among the finds and the relatively small
amount of bone working scrap. Some finds, such as carved pendants and
spades, may be manufactured by a local craftsman, but bone carving could
hardly be a source of subsistence — the amount of finished products and scrap
is too small for that (1V, 29; V, 180). According to Christophersen (1980b, 223)
the criteria for the pattern of domestic crafts, observable in archaeological

" Valter Lang thinks that the small size of early urban centres in Estonia in that period
was caused primarily by the shortage of human and other resources; nevertheless, a
certain concentration of handicrafts and trade occurred at the hillforts (Lang 2004).

103



material, are as follows: 1) dissipation of scrap and its connection with
dwellings; 2) limited number of scrap (up to 15 items); 3) occurrence of various
scrap; 4) great variability of finished products. These traits are mostly
characteristic also of Estonian prehistoric bone finds. A slightly larger number
of scrap items — about fifty — have been found from the settlement site and
hillfort of Rduge (I). One might assume that at least a part of the production
there (primarily comb pendants) was made for customers. The development of
bone and antler working into a source of subsistence was connected with the
formation of larger urban centres, which offered a sufficient market for the
production. As the nearest to Estonia Viking Age centres, where evidently
professional or semi-professional (itinerant) craftsmen settled, who made more
complicated antler and bone artefacts, one should mention Birka (Sweden;
Ambrosiani 1980; Callmer 1994), Old Ladoga (NW Russia; Nossov 1993), and
most likely also Daugmale (Latvia; Radin$ 2000).

Bone artefacts recovered from Estonian medieval sites resemble the
contemporaneous objects from other regions of northern Europe (NW Russia,
Latvia, Sweden, Germany, Denmark, Netherlands, Great Britain, etc.). Along-
side with simple bone artefacts, objects made by professional craftsmen
occurred in considerably larger numbers in the Middle Ages. Skills necessary
for professional production were probably brought along by the craftsmen who
settled in towns and other centres, mainly from Germany, perhaps also from
Sweden and Denmark.

Although bone and antler working scrap has been found in Estonian
medieval towns and boroughs (1X; X; XI), so far nothing has been discovered
that could be interpreted as a remains of a medieval bone workshop. The scrap
finds in the excavation of Roosikrantsi Street, Tallinn, were rather numerous.
My earlier articles referred to the finds from there as possible remains of a bone
workshop (1 X, 7; Luik 1998, 142; 1999b, 109), but this statement was based on
the interpretation of the archaeologists who carried out the excavations. An in-
depth analysis of the finds from Roosikrantsi Street, however, does not enable
us to interpret these finds as remains of a stationary bone workshop. The
recovered scrap belongs to different periods; antler fragments most likely date
from the 13"-14" centuries; their quantity is comparable with the usual amount
of bone working scrap in the cultural layer of a town (a couple of dozens of
fragments from the excavation of 2300 sq. m). Somewhat more finds (about
fifty) come from the button industry of the 15"-17" centuries. Their amount is
also rather small compared to the quantities of scrap found from other sites in
Europe. Such a small amount of scrap suggests a job that takes a few hours. It is
possible that a travelling button maker stayed on this site for a while. Certainly
one cannot exclude the possibility that the bone workshop was located
somewhere nearby, and the fragments found represent only a small part of the
scrap produced by the workshop (XI, 31). By comparison, one might point out
that according to Christophersen, the cesspit in Lund that contained more than
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800 fragments of antler scrap could be interpreted as a 1-1.5-month job of an
itinerant craftsman on the spot (Christophersen 1980a, 164).

Although certain changes in some artefact types occurred during the Late
Iron Age, most finds still belong to types that were known during the earlier
periods and remained in use, more or less unchanged, also in the Middle Ages.
Bone artefacts were apparently made with the tools that were used also for other
work and which were also used for woodcarving. Apparently only (semi-
)professional craftsmen had special tools for ornamenting bone artefacts. Bone
artefacts made in Estonia were decorated with simple patterns, which did not
require special tools. Changes suggesting the development of professional bone
and antler working during the Late Iron Age cannot be observed in the hitherto
known find material.

Christopher Tilley (1989, 189) and Marcia-Anne Dobres (2000, 128-129)
have emphasized that although artefacts are made by individuals, material
culture, however, is always a social production. Although every object is made
by an individual, either skilled and experienced, or inapt and unskilled, the level
of bone working in a society corresponds to the opportunities offered by the
respective society — whether domestic crafts, or production for sale, production
for a customer or an anonymous consumer. The absence of professional
craftsmen is not due to the missing qualifications of a possible craftsman to
achieve the necessary skill and experience. Its main cause is insufficient
demand and the absence of the necessary market for the respective products.

Makers and users of bone artefacts — who werethey?

The bone objects found on archaeological sites enable us to discover the
materials preferred by the maker of bone artefacts, and to draw conclusions
about the reasons for his choices. Was a certain material preferred for its
properties or shape, or perhaps the choice of the material depended primarily on
its availability, or were there some other reasons that determined the choice. We
can also learn about the abilities and experience of the bone carver on the basis
of archaeological finds — the objects found display varying taste and
competence, and sometimes the maker’s skill has been insufficient to make an
artefact (111, 272).

Are there any traces of makers and users of bone artefacts in written
sources? The sources of European Viking Age and the Middle Ages reveal
single allusions to some definite persons connected with bone working. Usually
the people mentioned in the sources of that period were influential persons:
princes and sovereigns, clergymen and saints, scholars, etc.; ordinary people are
rarely mentioned.

It is known, for example, that Unas Kambrare (comb maker) lived on the
Faroe Islands in the 12" century. His name, however, was recorded owing to the

105



fact that Sverre, the later king of Norway, grew up in his family. A brother of
Unas Kambrare is reported to have been the Bishop of Roe.*®

An English crossbow maker of the 13" century, who made antler nuts for
crossbows, is also known by name. The Close Rolls of Henry Il from 1225
recorded an order to Hasculf Adhelhakeston that he must hand over all antler
beams he finds in the forest to the crossbow maker Philip Convers for the
manufacture of crossbow nuts (MacGregor 1991, 367).

The written sources also reveal the information that walrus tusks and bones,
as well as artefacts made from them, were a valued material being a suitable gift
to kings or bishops (Robinson 2004, 57; Batey 2005). The saga of Wise Ref
(Kréka-Ref saga), describing the events of the 11" century and written in the
14™ century mentioned that the héfting Gunnar of Greenland brought three rare
gifts to Harald Hardraade, the King of Norway: a board game carved of walrus
tusk, a vessel of a walrus skull, and a tamed polar bear (Smirnova 2001, 11).
The Bishop’s sagas (Biskupa Sogur) mentioned that Hrafn took a walrus tusk as
a gift to the Archbishop Thomas in Canterbury, because his prayers to the holy
archbishop had helped to bring the wounded beast to the land (Batey 2005).

What could be the attitude towards a bone worker? In the Middle Ages the
index of the so-called forbidden occupations included, among others, also the
occupations where contact with blood, cadavers, and dirt occurs. For example,
butchers were also excluded from ‘noble origin’ (Geremek 2002, 368). Did
bone workers, who received their raw material from butchers or skinners, and
had to clean bones of bloody meat remains before carving, also belong to this
category? On the other hand, the craftsmen manufacturing luxury items were
also scorned at; they were accused of spreading luxury (Geremek 2002, 367).
Bone workers who carved ivory apparently belonged to this category. Still, a
part of carved ivory objects (reliquaries, liturgical combs) were specially made
for church (Theune-GroRkopf & Rdber 1994).

The fact that the above-mentioned Unas Kambrare was a brother of the
bishop seems to suggest his rather noble origin. On the other hand, a piece of
writing from the late 12" century seems to reflect the scornful attitude, telling us
of a greedy bone and antler worker whose name is not mentioned. The incident,
which took place in Lothian, is described in the miracles of St. Cuthbert.
Normans had killed a stag but left it lying when it appeared that the stag had
killed a boy in his flight. The abandoned stag had come to the attention of a
servant from a nearby estate. This person, who had specialized in making
combs, gaming pieces, chessmen, dice, needles, and other bone and antler
artefacts, had rejoiced thinking of the substantial profit he would gain from the
remains of the stag. His intentions, however, came to nothing, since his attempts
to remove the antlers were foiled by a miraculous bleeding from the cuts made
into the antlers (MacGregor 1991, 366). The action of the antler carver was

%8 http://www.rogalandslag.org/Files/Kings&Queens910227.pdf (10. 01. 2002):
http://home.online.no/~olhov/sverrel.html (12. 11. 2004).
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regarded as unlawful. From the writing it appears that the antler worker was a
servant of the manor, thus not a person of a high social position.

Bone workers have been also depicted in some engravings and miniatures,
but these date only from the 15"-17" centuries. We can see a comb maker in
Jost Amman’s book (“Das St&ndebuch”, 1568); this engraving has been also
published for several times (e.g. Ulbricht 1978, Fig. 5; Christophersen 1980b;
Tilko 2000, Fig. 5). The drawing of a craftsman making rosary beads of bone
appears in a 15™-century manuscript “Das Hausbuch der Mendelschen
Zwolfbriderstiftung zu NUrnberg”. This manuscript was published as a
facsimile in Munich in 1965. The mentioned drawing has been also frequently
published (XI, Fig. 21; e.g. MacGregor 1985, Fig. 35; Van Vilsteren 1987;
Spitzers 1997, Fig. 7; 1999, Fig. 3; Gréf & Gréh 2001, Fig. 4).

Besides notes on the makers of bone artefacts, one can also find notes about
their users. For example, skaters on bone skates have been mentioned in written
sources and depicted in drawings. The earliest notes on using bone skates date
from the 12"-13™ centuries (about it: Berg 1943, 84 ff.; MacGregor 1976, 61
ff.; 1985, 142 ff.; see also VII). Information about the use of bone skates in the
Volga region dates from 1120 and about skates in the present-day Irkutsk region
from 1253. The description of skating in Moorfields, England, dating from the
end of the 12" century, has been recorded by William FitzStephen in the
biography of Thomas Becket (“Life of Thomas Becket”). The publication
concerning the history of the Nordic peoples (“Historia de Gentibus
Septentrionalibus”) by Olaus Magnus (who was the archbishop of Uppsala for
some time), published in Rome in 1555 includes two illustrations depicting
skaters and descriptions of skates, made both from metal and bone, as well as
skating competitions (Olaus Magnus 1996/1998, 58, 560, 104). That skating
ability was popular and laudable can be seen from the description in
Heimskringla of the rivalry between two brothers, Sigurd Jorsalafar and
Eysteinn Magnusson, where the latter boasts of his deftness on skates.*®

Sledge runners have also been made from bones, namely mandibles of horse
and cattle. In Estonia such items have not been hitherto discovered. Since
practically unmanufactured mandibles were used for runners, and they can be
recognized only by smooth-worn lower edges, it is possible that such bones may
have passed unnoticed among faunal remains. In other countries they have also
been discovered by archaeozoologists who were surveying osteological
collections (e.g. Stopp & Kunst 2005). Such sledges with runners of mandibles
have been depicted, for instance, on the margin of a Flemish manuscript from
the beginning of the 14" century (Kiichelmann & Zidarov 2005, Fig. 5), and on
Pieter Brueghel’s paintings from the 16™ century (Van Vilsteren 1987, Fig. 8;
Van Straatev 1977, 82, Figs. 74, 77).

Bone and antler were also used for making gaming pieces, chessmen, dice;
even gaming boards covered with bone plates have been found (e.g. MacGregor

* http://sunsite.berkeley.edu/OMACL/Heimskringla/crusaders.html (26.02. 2004).
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1991, Figs. 183: q, r, 184, 186). Medieval texts and drawings also tell us about
board games. “Libro del Acedrex”, dating from the 13" century, the days of
King Alfonso X,*° describes the varieties of chess played at that time, as well as
other board games, and instructions for making gaming boards, gaming pieces,
and dice. It contains numerous illustrations, depicting players of chess and other
board games.”* Miniatures of players can be seen also in the so-called Codex
Manesse (GroRe Heidelberger Liederhandschrift; Wilkins 2002, Fig. 4.5)*
dating from the 13" century. We may learn from the English written sources
that board and dice games as gambling were forbidden under a penalty in
ecclesiastical institutions. Nevertheless, gaming boards have been scratched in
stone pews of abbeys and cathedrals, and gaming pieces and dice have been
found there during archaeological excavations (MacGregor 1985, 132;
MacGregor et al. 1999, 1981). Gaming pieces and board games were mentioned
also in the saga of Grettir Asmundarson, but it is not clear whether they were
made of bone or not (Grettir 1982, 132). The above-mentioned saga of Wise
Ref (Smirnova 2001, 11) mentioned a board game carved of walrus tusk. A
game played with “dice’ of astragali is depicted, among others, on P. Brueghel’s
painting ‘Children’s games’ (X, 322). The game was common already in
Ancient Greece and Rome; Roman sculptures depict children playing with
astragali (Kunze et al. 1995, Fig. 25).

Written sources mention combing as a daily habit of Scandinavians. Ibn
Fadlan wrote during his journey to the middle reaches of the Volga in 922 that
Varangians (Rus) washed and combed their hair every morning; John
Wallingford’s Chronicle from the mid 12" century writes that English girls
appreciated Danes for their habits of combing their hair daily, bathing every
Saturday, and often changing their clothes (Ambrosiani 1981, 13; Smirnova
2002, 92). Combs were common grave goods in male as well as female burials.
Therefore, it seems likely that the comb was an everyday item. Apart from its
practical value, a comb deposited in a grave could possess a symbolic or ritual
meaning, too (Ambrosiani 1981, 13). The quantity of combs found from
Estonian sites suggests that they were not used in Estonia as generally as in
Scandinavia. Rather, (bone) combs™ were luxury or prestige items brought from
abroad. Partly, particularly in graves, their scantiness may be only ostensible
since in cremation burials, which were common, burnt fragments of combs may

%0 Alfonso X Wise, King of Castile and Léon 1252-1282.

*L http://games.rengeekcentral.com/ (16.03. 2004)

%2 http://www.tempora-nostra.de/manesse/img/006.jpg (16.03. 2004);
http://www.tempora-nostra.de/manesse/img/089.jpg (16.03. 2004).

¥ It is possible that wooden combs were also used, but, as a rule, wood is not
preserved on Estonian prehistoric sites. The medieval sites have revealed a few wooden
combs (e.g. the Town Hall Square of Tallinn: Tarakanova & Saadre 1955, Fig. 8: 4; the
VIl quarter of Tartu: Vissak 1994, Pl. XXXI: 7). Some plain bronze combs have been
also discovered (see Luik 1998, 35).
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have often passed unnoticed. For example, only two comb fragments were
recovered from the grave of Maidla during the excavations, but the survey of
the osteological material of the grave added six more fragments (VI, 159, Fig.
4). Besides notes in written sources images of combs were also found; the comb
is a common motif on Pictish symbol stones (Weber 1994, 193; Graham-
Campbell & Batey 1998, 5, 7). One should also mention the tombstone of a
Frankish warrior from the 7" century in Niederdollendorf (Germany) with an
image of a man combing his hair. The man has a sword in the other hand and he
is surrounded by dragon (?) heads (Willemsen 2004, 79). Medieval miniatures
and engravings also depict combers, for example, the scene of louse combing
from the 15" century (Ehn & Gustafsson 1984, Fig. 95).

The images of spinners™ are rather common (e.g. Brunner 1992, 67: an
engraving from the book “Gut nuedich lere und underweysung”, Augsburg
1476). However, it is certainly not clear whether the depicted spindle whorls are
made from bone or some other material. It has also been assumed that a tanner
on the engraving dating from the end of the 16" century is using a bone
implement (Becker 1990, Fig. 6).

But can any traces of bone workers and bone artefacts be discovered in
written sources concerning Estonia? Though such sources are scanty, a note is
said to have been found declaring that merchants had brought combs among
other items to the mouth of the River Daugava in the early 13" century (Moora
& Saadre 1939, 175). An image of a man with bone (?) whistle, probably dating
from the 13™ century, scratched on a clay side of a stove was discovered in
Tervete, Latvia (Urtans 1970, 227, Fig. 3).

Images of drinking horns sometimes occur on early medieval Estonian
tombstones. Kersti Markus, who has studied these stones, presumes a symbolic
meaning of the drinking horn in heathen communities as well as in Christian
culture (Markus 2003, 108, 112, 117). In Estonia no drinking horns have been
found from archaeological excavations, obviously owing to poor persistence of
horn as a keratin substance. Only a few bronze details belonging to such
drinking horns have been recovered from graves of the Middle Iron Age (VI,
158-159 and references).

Notes on bone workers are absent in Estonian medieval written sources.
Neither bone workers nor comb makers are mentioned among the craftsmen of
Tallinn of the 14™ century (Kaplinski 1980) although medieval bone working
scrap has been recovered from archaeological excavations. The archaeological
material from Tartu also contains bone and antler working scrap (e.g. Trummal
1992, 19, PI. IX: 2, 3; Botanical Gardens TM 2032: 405, 406, 632, 867, 1410,
etc.). Data about handicrafts in Tartu before the Livonian War is scanty in
written sources; it is not known which handicrafts were practised or which
guilds existed in Tartu. In the 16™ century craftsmen occur more frequently in
written sources of Tartu, but trades related to bone working are not mentioned

> http://www.goldenacorn.net/weavers/spinningpix.htm (30. 11. 2004).
109



(Tarvel 1983). The guilds of Knackenhower’s or Knochenhauer’s did exist, but
they were butchers (Tarvel 1983, 57; Piirimde 1983, 68). It is likely that the
craftsmen engaged in bone working were too few to make up a guild.”

Swedish written sources, however, do not mention comb makers either
before the late 17" century, nor do they occur among Danish medieval guilds,
although archaeological finds contain rich evidence of their activities. However,
medieval comb makers are mentioned, for example, in the Norwegian urban
code of laws of 1282 (Christophersen 1980b, 228; Ambrosiani 1981, 162). In
Lybeck comb makers belonged to the same guild as lantern makers — evidently
owing to the use of the same material — horn (MacGregor 1985, 53). Guilds of
craftsmen working with horn were present also in England, for example, in
York and London (MacGregor 1991, 372-373). The written sources of Buda
did not mention bone working as a trade either. In the 15" century it was
common practice in Hungary that craftsmen of several trades formed a common
guild. Therefore, Eszter Kovacs (2005) considers it possible that craftsmen who
turned bone objects (e.g. rosary beads) belonged to the guild of turners.

Whether and how was bone working practised in Estonian rural districts?
Heiki Valk (2001, 105 ff.) stresses in his monograph analysing burial customs
in South Estonian rural cemeteries that society in Estonia in the Middle Ages
was strongly polarized. Two worlds existed side by side — the German-
speaking upper class and urban culture were opposed to the local (rural)
population. Differences between town and village can be observed also in bone
working. Bone working in Estonian medieval towns is similar to the
contemporaneous European bone working; the objects made and used were
similar to those in the rest of Europe. The Estonian ethnographic material
reveals only a limited assortment of bone artefacts; most of them are simple
objects. For example, items of children’s recreation — skates and toggles — are
found (1V, 14-15, 17, Figs. 9: 1-2; 11; VII, 143-144, Figs. 10-14; Russwurm
1855, 107; Kaljuvee 1964, 231-232). Bone implements for weaving bast and
bark should be also mentioned among the ethnographic bone artefacts.®® A
national wind instrument, made of horn, sokusarv, lutusarv, or luik (buckhorn)
was known until the end of the 19" century (Viires 2000, 269; Ténurist 2004).
Ethnographic records show also that pig canines were used for ironing laces,
and that hare or bird tibiae were used as bobbins in lace making, though wood
remained the usual material for bobbins (Kurrik 1931, 96, 101, Fig. 65). A bone
‘rees’ (circular brooch) is known from Kihnu, dating from the 18"-19"
centuries (Kirme 2002, 141, Fig. 188).

% For example, in the 17" century three or four masters were required. The guilds of
several very common handicrafts (saddlers, potters, masons) were established in Tartu
only in the 18" century; it has been assumed that in the 17" century the masters of these
trades were too few to establish a guild (Tarvel 1983, 57; Piiriméae 1983, 68, 70).

% The first layer of bast objects was made with bare fingers; the second layer was
applied with a sharp-tipped bone implement (Viires 1975, 88, Photo 47; 2000, 340).
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Though some double combs, probably belonging to the 13"-14" centuries
have been found from rural cemeteries (e.g. from Kaberla and Siksali: VI, 163;
Luik 1998, 87 ff., 108 ff.), they were made in a town or some other population
centre. Among the grave goods from medieval rural cemeteries one can find
also knife handles, needle cases, gaming pieces, and beads made of bone (e.g.
Valk 2001, 52, 55, Pls. XVI: 1; XVIII: 13, 14). The so-called urban goods have
been found also in rural settlements (X, 334-335), for example, a few ivory
combs (e.g. from Lehmja, Luik 1998, 62, Fig. 48) and the blank of button (e.g.
from the settlement of Iru, Al 4942: 270), as well as some forks and knives with
bone handles (e.g. Proosa, see Vedru 1995, 24 ff.). These finds, however,
belong to the 16™-18" centuries.

Bone working as a trade was not particularly common in Estonia in the
Prehistoric Period, and bone carving as a national handicraft is also missing in
ethnographic culture. A limited assortment of simple bone artefacts was made.
By comparison, one should mention here that the prehistoric tradition of
jewellery making survived in Estonia until the 17" century (Valk 2001, 44 ff.).

The written sources concerning the 13™-15" centuries contain only some
occasional notes about rural craftsmen (Linnus 1981, 101). In the 15™-16™ and
the 17" century names, such as Lusep, Lucep, Ludesep, etc. (bonesmith?) occur
among those referring to rural craftsmen (Linnus 1981, 109, 110; 1983, 94, 96)
whose trade Juri Linnus has not interpreted. One is tempted to regard them as
craftsmen making bone artefacts (the makers of various other artefacts also have
-sepp (“smith”) in their names; Linnus 1981). Is this interpretation likely? The
few simple artefacts used in farm households were certainly made at home.
Linnus suggests that a part of surnames referring to some trade, common in
rural districts, were related to the craftsmen who were employed by a manor or
abbey. Together with butcher, baker, and brewer, Linnus (1981, 110) includes
among them also such names the meaning of which is unclear, thus also the
above-mentioned ‘luusepp’ — bonesmith.

Medieval and post-medieval finds, including bone artefacts, have been
recovered, for example, from the manor complex of Keila (Mandel 1994; 1996;
Pauts 1997; 1998). The found knives and forks with bone handles, as well as a
few ivory objects, are definitely not locally made. But the finds include some
turned bone artefacts, beads and buttons, and a few items of bone working
scrap, too. Perhaps there were really craftsmen in manors and abbeys who
made, among other objects, also bone artefacts? Or were the turned bone objects
made by a turner who usually worked with wood (see Kovacs 2005)? For
example, the finds from rural cemeteries include a few turned bone needle cases
since the 16" century (e.g. Valk 1991, PI. XIV: 7; 2001, 55), which were
apparently not made by users. Naturally, they need not have been made by a
craftsman living in the country (in a manor?); such objects could have been
purchased also in town or from a pedlar.
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Practical and symbolic meaning of bone artefacts

In the introduction | emphasized that an object has a utilitarian (i.e. based on
use) as well as a social function. Although in the case of many objects it is
rather easy to guess their practical purpose — the comb is used for combing, the
needle for sewing, the spindle whorl for spinning, the handle is for a more
convenient grip on the implement, etc. — there are also artefacts the function of
which is not at all easy to perceive. | am speaking of implements used for work
or activities, which are not practised any more, or which are done in a
completely different way. Objects of similar shapes could also be used for
different purposes. Finding out about the fields of use of objects, we may obtain
information of the activities and customs, but also about forms of recreation and
pastimes in the communities that produced these objects. In order to understand
the different possibilities of using various objects, ethnographic parallels,
written sources, analyses of macro- and microwear, and experimental
archaeology have been used (e.g. MacGregor 1976; Becker 1990; 2001; 2005;
Groeneweg & Vandenbulcke 1998; Smirnova 1999; Griffitts 2001; Griffitts &
Bonsall 2001; Antipina 2001; Jensen 2001; Olsen 2001; Van Gijn 2005;
Christidou & Legrand 2005). Although objects with an unknown purpose most
likely become more numerous with the increasing distance in space and/or time,
we come across them also among Estonian bone finds from the Late Iron Age
and the Middle Ages (e.g. IV, 6 ff.; VIII, 15-16; X, 318, 320-321).

Publications discussing the meaning of artefacts and also material culture in
a wider sense are numerous, as examples one could mention collections “The
Meaning of Things” (1989) edited by lan Hodder, and “History from Things”
(1993Db) edited by Steven Lubar and W. David Kingery.

Jagues Maquet (1993) stresses that though all artefacts are made in some
definite community and according to its cultural traditions, an object as an
instrument can often be understood independently from their cultural
determination. For example, a tool with a sharp edge and a handle, a knife, is an
implement for cutting in any culture. However, the meaning of an object is
cultural; it is the collective agreement of the respective group of humans, the
community, which gives it a cultural meaning. Analysing an artefact as an
‘instrument’, the researcher focuses on the object, and perhaps also on the
intentions of its maker. Analysing artefact as a ‘sign’, the human group, which
gave it a meaning, becomes substantial. Meaning is not inherent in an object
naturally, like functionality, but is attributed to it by the group for which it was
significant. The initiated and the profanes may understand the meaning of an
object as a symbol in a different way, and in this sense a material object cannot
act as a substitute for written sources. Maquet still regards symbols, as well as
instruments, as intercultural phenomena, and, thus, comprehensible over
cultural borders (Maquet 1993). Archaeologically, we can only speak about the
possibilities to explain the meaning, but written sources and ethnography
provide illustrative data, which allow interpretation of the meaning of artefacts.
To understand the meaning of things, it is vital to know what these objects
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meant to the individuals who made and used them (Maquet 1993, 39, 40;
Yentsch & Beaudry 2002, 227). Symbolic value is an “institutional fact’, that is,
it is valid for a society as a whole but not for an individual. Thus, symbols are
not only cognitive but also social products (Renfrew 2002, 135).

Since the meaning of an object does not become apparent only from its
appearance or used material, the researchers have often turned to analogous data
in ethnographic or written sources. Though the use of analogies for finding
explanations has met with criticism and opposition, Alison Wylie (2002, 153)
still emphasizes that, notwithstanding the faults of using analogies and the fact
that we cannot find absolutely firm interpretations on the basis of analogies,
they still offer an alternative to disclose ‘artefact physics’, on the one hand, and
unconstrained speculations, on the other. Analogies help to eliminate mistakes
and estimate similarities, improving credibility and delimiting uncertainty in the
fields concerning the most interesting problems, which have no clear answers.

The function and meaning of an artefact may also depend on the context; the
meaning of an artefact may change the context, and the context may change the
meaning (Shanks & Hodder 1995, 15; Tilley 1989, 191). Context may refer to
the symbolic meaning of an artefact — for example, an axe buried beneath the
threshold. Finds from burials may also have different meanings — an artefact as
a grave good may have, alongside with practical value, also a ritual, symbolic,
etc. value or meaning. The possibilities of different purposes, possibilities of
use and meanings have been discussed, for example, by Andres Tvauri (2001,
19, 165-169; 2002, 276-278). The symbolic and practical values may be
intertwined, for example, if an object with a symbolic meaning is used in some
activity from which some practical benefit is expected (see e.g. Valk 2004).

The objects to which symbolic meaning has been usually attributed include
various pendants; symbolic meaning can be also found in the ornamentation of
artefacts. If a pendant has been carved into some shape, it may symbolize the
depicted object or creature but also a thing, phenomenon, or related activity
(e.g. 1, 149-153; IV, 12-14; Luik 1999b, 126). Some pendants are made from
some definite bone of an animal (astragalus, wing bone, talon) or a tooth, which
have been only pierced or notched to allow its hanging. In such cases the part
may represent the whole; it may also symbolize an abstract notion; for example,
an animal tooth must grant the vitality, strength, or some other character of the
animal to the wearer. Copies of teeth and bones, made of bronze or bone, may
have also possessed a symbolic meaning (I, 8, Fig. 14; VI, 164; Kivikoski 1973,
PI. 91: 801; Schallmayer 1994, Fig. 11; Lehtosalo-Hilander 2000, PI. 11, G 516:
11-13; Choyke 2001). The pendant as a symbol could have been connected
with the species from the bone or tooth it was made. For example, pendants
from the wing bone of cocks have been found (e.g. from L&havere: V, 167, Fig.
12: 3, 4); in later tradition the cock is mentioned as a sacrificial animal (Eisen
1996, 27, 37-39). The pig is also mentioned as a sacrificial animal (ibid., 27,
34-37) whose teeth are met most frequently among tooth pendants (V, Table 2).
The Viking Age sites of south-eastern and southern Estonia often reveal
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pendants of beaver astragali and teeth (I, 8-9, Fig. 12: 1-2, 9-10; Table 2). The
beaver cult was spread among eastern Finno-Ugric peoples (Fehner 1963). Ivar
Leimus and Mauri Kiudsoo think that trading of beaver skins was the source of
the wealth of the RGuge hillfort in the Viking Age, and the amulets of beaver
bones may be connected with that (Leimus & Kiudsoo 2004).

Boris RGbakov has asserted that canine pendants and knife-shaped pendants
both had a meaning protecting their bearer from the evil; he also considers
possible that knife-shaped pendants were used in certain magic (R6bakov 1988,
545-546). There is also an opinion that a knife-shaped pendant, when deposited
in a grave, could have substituted a real knife missing in the burial. The knife
has been attributed a magic meaning — for example a circle was drawn around
oneself with a knife (or some other edged tool) to gain protection (NedoSivina
1993, 43, 45).

Smirnova (2002, 92-93) has emphasized the possible different meaning of
combs of different types. In her opinion the single composite combs of
Novgorod of the 10"-11" centuries belonged to Scandinavian warriors who had
brought them along. She claims that they were not made on the spot. But double
simple combs of antler and bone imitate the so-called liturgical combs of ivory
and boxwood from Byzantium, and she links the distribution of double simple
combs with the spread and influences of Christianity (Smirnova 2002, 94).

The comb can be related, first of all, to hair, to which magic meaning has
often been attributed (I1, 149-153). Hair has been regarded as a symbol of
vitality or the location of one’s soul; it has been used in the so-called contact
magic — to influence a person through a tuft of his/her hair. This caused, for
example, the custom that cut hair must not be left lying where antagonist forces
might get hold of it and, thus, use it against the owner (Masing 1998, 71-73).
Hair has been used also in love magic (Eisen 1996, 166; Masing 1998, 72). The
part of the wedding ritual, where the bride’s hair was cut, can be interpreted as a
symbol of the subjection of a wife to her husband (Laugaste 1963, 303, 313).
The custom that a married woman should not be bareheaded is also symbolic.
From the 17" century dates the information that the cut hair of a bride was used
in fertility magic — the hair buried in a sheep cot was to grant successful sheep
raising (Laugaste 1963, 67-70; Eisen 1996, 21-22). In folklore the comb or the
brush appears as a magic object, which, when dropped on the ground, produces
a dense forest which an evil character cannot traverse (Vaitkunskiené 1992, 54;
Rdbakov 1988, 544).

Combing could be also a ritual — in the Middle Ages liturgical combs were
used to comb the hair of the priest reciting the Mass, and the comb used at the
ordination of a bishop was deposited with him in his grave (Ambrosiani 1981,
13). In Russia the comb played an important role in wedding customs. The
written sources of the 16"-17" centuries show that the comb belonged among
the gifts brought to a bride. Ritual combing of the bride’s hair before wedding
was connected with fertility magic, where comb teeth imitated rain. The custom
of dipping the comb in honey or wine before combing was also related to
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watering and fecundity. In the Volga region comb pendants were known to
belong to the bridal costume, having a function of protective magic and also
symbolizing the social status (mature age) (Kondratjeva 1999, 84-85). The
images of combs on Pictish symbol stones also had a symbolic meaning (Weber
1994, 193). There, combs were frequently depicted together with mirrors; Ross
Samson claimed an opinion that both symbols can be connected with influential
women in Pictish society.*’

Did bone as a material have a meaning of its own? In many cultures
materials have been chosen to which particular significance has been attributed.
In some other place the same material may be of no value. Colin Renfrew
emphasizes that the materials, which are considered valuable, are nevertheless
special and outstanding by some quality — so that they are noticed (Renfrew
2002, 133). Bone as a material has the makings of a ‘remarkable’ and ‘valued’
material — we realized it in the course of experimental bone working — bone
in archaeological material is usually yellowish or brownish, dull and
inconspicuous, but new bone artefacts are white and eye-catching (V, Fig. 24;
VI, 164; VIII, 15, Fig. 19).

White bone comb could undoubtedly be an item of prestige, and a beautiful
handle, carved of bone or antler, could add certain value to a knife, though apart
from bone, which was considered a valuable material, these objects could have
been appreciated also for their being made by professional masters and probably
also for being imported. Medieval carved figural bone handles, for example, are
supposed to have had a symbolic meaning (Aun 1998; Burrows 2002, 217, Figs.
2 ff.). Objects made of elephant ivory, walrus tusk, and whale bone as materials
difficult to obtain, have also been considered items of prestige (e.g. Smirnova
2001; Batey 2005), but such objects do not occur among Estonian prehistoric
and medieval finds. Among Estonian finds a sword from the Siksali cemetery,
with text fragments in Latin engraved on its bone hilt (Laul 1997), one should
mention as a symbolic item of prestige, or a status symbol. As for this weapon,
an additional purport might be attributed to the fact that its pommel and guard
are made of bone, which makes its practical use as a battle weapon dubious.
Still, bone guards and pommels sometimes occur (e.g. Bergman & Billberg
1976, 389, Figs. 339, 340, 342; MacGregor 1985, 165-167, Fig. 87). Though
the efficiency of guards of organic substance may be doubtful, some researchers
think that a guard of bone or antler could have endured rather well also direct
heavy blows (MacGregor 1985, 165).

" http://www.duffus.com/sundaynews9_29 02/power_to_pictish_ladies.htm (28. 01.
2004).
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CONCLUSIONS

When evaluating the level of development of bone working in Estonia at the
end of the Prehistoric Period and in the Middle Ages we can claim the
following.

The choice of bone material for making artefacts has been based primarily on
its availability, but also on the suitability of a skeletal part for making a certain
artefact. In the case of prehistoric material we cannot observe any organized
procurement of raw material, which is indicated by the similarity of production
waste and is usually regarded as an indicator of professional production.
Comparing bone material with working traces with faunal remains from
settlement sites we can claim that artefacts were made from the bones of the same
species that were also used for food. Traces of imported raw materials (walrus
tusk, ivory, antlers of species absent in local fauna) have not been hitherto
discovered. In the Viking Age antler still prevails, particularly in South Estonia,
and artefacts made from bones of wild animals are more numerous. The
proportion of bones of wild animals is higher also among faunal remains, which
points to the greater importance of hunting. Among later finds it is in some cases
possible to observe a certain similarity of raw material and production refuse,
indicating professional production (e.g. waste from button making in Roosikrantsi
Street), but the amount of such finds is negligible; scrap accumulation indicating
extensive (mass) production has not been discovered as yet.

Studies of working traces on bone artefacts and bone working scrap have
proved that in Estonia the saw was not used (at least not for bone working) in
the Viking Age. Some finds (e.g. from Varbola) suggest that the saw was
known, after all, in the Latest Iron Age. But in the Middle Ages it was definitely
used for bone and antler working, and turning was known, too. Tools similar to
those of bone working were most likely used also for woodwork, but wooden
objects are much less preserved in archaeological material than bone and antler.

Most of the more complicated artefacts, as well as artefacts with more
complicated ornamentation, requiring a professional craftsman, in the
Prehistoric Period were imported. Usually it is impossible to identify the district
they were brought from since most such artefacts were rather similar throughout
the whole Northern Europe at that time. Still, combs have been found, the shape
of which permits to assume their origin to be either in Scandinavia or in the
towns of Northwest Russia. Imported artefacts occur also among the medieval
and post-medieval material (e.g. figural handles, objects of ivory; a part of
medieval combs may also have been brought from elsewhere).

In the Viking Age and the Latest Iron Age bone and antler working were
domestic crafts in Estonia; artefacts were made for personal use. Though some
more complicated artefacts have been found, which craftsman may have
manufactured for customers (for sale or barter), the number of such finds is
small. The making of bone and antler artefacts definitely could not be a mode of
subsistence; it could just provide additional income beside some other
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occupation. The development of bone working into a professional production
was prevented by the smallness of local settlement centres, which hindered the
formation of a market sufficient for the development of professional production.

In the Middle Ages a few professional makers of bone artefacts apparently
lived in towns, boroughs, and castles although no direct traces of a settled bone
workshop have been discovered as yet. Probably, owing to the absence of
sufficient demand, these were travelling craftsmen, whose activities naturally
left fewer traces. The appearance of professional bone workers in the Middle
Ages was connected with the imported urban culture; they were not developed
on the local basis. Bone working is not a traditional rural craft; only simple
artefacts were made. However, such simple products of domestic crafts are also
found among the archaeological material of towns and boroughs.
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Tabel 1. Luuesemed asulate ja linnuste leiumaterjalis nooremal rauaajal.
Table 1. Bone artefacts among finds from settlement sites and hill-forts in the Late Iron Age.

Esemetiiip
Artefact type

Leiukoht
Site

Uihep. kokkup. kammid
kahep. tiheosal. kammid
double simple combs
kahep. kokkup. kammid
double composite combs
vartnakedrad

teravikud, naasklid
linnuluust teravikud

lusikas
spoon
harpuun
koblas
spindle whorls
noelad
points, awls
labidakesed
spades
kaepidemed
uisud
skates
nooleotsad

=1 single composite combs

=1 harpoon
9 needles or pins
=1 handles

=1 hoe

=
-
w
N
o
w

Iru*

Koila*

[N

Purtse

Alatskivi*

[N

=N =] arroewheads

Peedu 1

Unipiha

~

Rduge 5 3 24 1 4 1

Kivivare 3

©|0 N1 W

Aindu

=
o
N
(o]

. Vooru

[N

11. Konovere

12. Paatsa

13. Pada asula

w

14. Saadjarve 1

15. Tartu 3 2

16. Torva

17. Otepéa™ 1] 3] 8 26

N

18. Viljandi

[N

19. Soontagana 1 1

20. Kuusalu 1

N
NN RN

21. Rebala

22. Savastvere

23. Lehmja 1 1 1

w
-

I IEN R EIEN NG
=

24. Mustivere 1 1 1 2

25. Sinialliku

26. Naanu 1

27. Ldhavere 1 1| 11| 19 4

o
I
=

28. Keava 4

29. Linnaaluste 8?

30. Varbola 3 1 8

N
[N

31. Valjala 1

32. Poide 2 1 1

33. Tornimae

34. Olustvere 2

Kokku 1 1 1| 14 7117 | 79| 65 | 12| 37| 20| 18 | 21
Total

118

points from bird bone
luunoad

| bone knives

=




Tabel 1. Luuesemed asulate ja linnuste leiumaterjalis (jatkub).
Table 1. Bone artefacts among finds from settlement sites and hill-forts (continued).

Esemetiiip
Artefact type - |2 2 glg o
2 8l T S|z 8|T € =
=358 S3 25|82 3
3 == S glec|8E(8E Z 5
o3 L ga=5/l23 ss o~ € o 4]
E22leg| 2l85|REESS|EE8 2 S o = B @
238,558 25|88-glEs <g 3 8 =
BE|Isc|BT|STFS e e © O T olc ale= S
Slco|ld |2 E|2Z=Eleo|asB 2 C|= ol 4]

Eolec|g 8224|272 8/58 388522523 g2 g
> - =3 ({) NE=) = =|92 K = S| E

Leiukoht 2E|2E|SelEE|Ze|5L|35|2EEg o8 Es|5E|c |2 8|5¢

Site 2 3xe|28|€8|=3|e&|lvwn|EB|3L|25|SE|ESST|T =|EE

1. Iru* 2 1 3

2. Koila*

3. Purtse

4,  Alatskivi*

5. Peedu

6. Unipiha 1 2

7. Rouge 16 5] 13 4

8. Kivivare 2 2

9. Aindu 1

10. Vooru 1 2

11. Konovere

12. Paatsa

13. Pada asula 2 1 2 1

14. Saadjarve 1 1

15. Tartu 1 1 1

16. Torva 1 1 1

17. Otepaa™ 27 4 3 1 40 1| 24 2 1

18. Viljandi 6 3 5 1

19. Soontagana 11 1 3 11 3 1 1

20. Kuusalu 3 5 1 2 2 1

21. Rebala 1 1

22. Savastvere 1

23. Lehmja

24. Mustivere 4 1

25. Sinialliku 2 1

26. Naanu

27. Lohavere 29 3 7 3 25

28. Keava 1

29. Linnaaluste 1

30. Varbola 12 1 7 1 1

31. Valjala 10 1 5

32. Poide 7 1

33. Tornimde

34. Olustvere 1

Kokku 3138 |28 | 19 9| 13 4 5| 102 6| 25 2 3 1 2

Total
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Tabel 1. Luuesemed asulate ja linnuste leiumaterjalis (jatkub).
Table 1. Bone artefacts among finds from settlement sites and hill-forts (continued).

Esemetuilip
Atrefact type % =4 %

- |BE|3 ES(BR|B |8 |L 8

S o= 8 21898le2|lg |BEgl|l823

g |188|28lg |=E|2z|85|8x|E5|Eo

n| 2,258 G|.2 =8| 8|88|R8<S

5 3|lc8|E=|2E|5 |ES|85|sd|Bs|%c|S

8|58 5E|2g|85|ca|BE|cB|EE|EE|35(28] -
sSo|E2 Bs|== éﬂ'._‘% gg 52|85 %E §EGE)§ ==
Leiukoht 23|s3|SE|22|3E|E88|EE|88|82|c5|gs|BE| S5
Site Q5|RLI2E|S=|EB|ES|5G|EB|ES5|82|5 8|8 ¥XF
1. lIru* 1 17 2 46 128
2. Kaoila* 1
3. Purtse 1 3
4. Alatskivi* 2 5
5. Peedu 2 4
6. Unipiha 1 4
7. R0duge 3 9 45 137
8. Kivivare 2 9
9. Aindu 1
10. Vooru 1 4 16
11. Konovere 1
12. Paatsa 1 1
13. Pada 2 3 21 66
14. Saadjarve 7
15. Tartu 3 23
16. Torva 2 6
17. Otepad* 1 5 7 1 3 2 9 6 30 245
18. Viljandi 1 7 31
19. Soontagana 1] 14 83
20. Kuusalu 1 5 33
21. Rebala 5
22. Savastvere 5
23. Lehmja 5 13
24. Mustivere 1 12
25. Sinialliku 1 4
26. Naanu 1 2
27. Ldhavere 1 3 8 126
28. Keava 5
29. Linnaaluste 1 15 28
30. Varbola 1 5 1 9 62
31. Valjala 1 5 29
32. Poide 2 2 20
33. Torniméde 1
34. Olustvere 1 1 5
Kokku 1 10 16 3 1 4 2 2 51 1 9| 25 1121
Total
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Tabel 2. Luuesemed kalmete leiumaterjalis nooremal rauaajal.
Table 2. Bone artefacts among finds from graves in the Late Iron Age.

Esemetiiip
Artefact type

Leiukoht
Site

double composite combs

vértnakedrad
kihv- ja hammasripatsid

tooth pendants

kahep. kokkup. kammid
luuripatsid

kahep. iheosal. kammid
duoble simple combs
koverad sarvteravikud
curved antler objects

ndelakojad
knife-shaped pendants

muud ripatsid

noakujulised ripatsid
other pendants

unidentified artefacts

Kokku

maaramatud esemed
Total

Uhepoolsed kammid

single combs
ludad, naasklid

spindle whorls
points, awls
bone pendants

noelad
labidakesed

needles, pins
spades
kéepidemed
handles
nooleotsad
arrowheads
needle cases

1. Viltina

N
[N

N

Kéku

[N

Kurevere

Piila 1 1

Liumanda 2

Maidla 8 1 1 2

Ehmja 1

X NG W

Kdmsi 1 1

9. RebalaPresti

[N

10. Madi 1 1

11. lila 1 1

12. Inju 1

13. Kuude 1 1

14. Enivere 1

15. Kiti 1

16. Karja 1

17. Mallavere 1

18. Jarni 1

19. Lahepera 1

20. Tooste 1

21. Hummuli

22. Kuremée

23. Siksali* 3 1 1

=] =y [ [ Y U SN PN PN PN O RS PN PR T TS T PN TS T TS TS NS

24. Kaberla* 1 1 1

OIW(D|N|-

25. Pada 4 1 1 12 |2 1

~
[N}
N}
»

Kokku 51 11 8 6 3 2 3 7 1 1 3125 6 2 1 6
Total

8

Maérkused tabelites1ja2/ Notesin Tables1 and 2:

* Nende muististe puhul on tabelites esitatud kdik sealt teada olevad luuesemed, olenemata nende ajalisest
kuuluvusest. Seda seetdttu, et stratigraafiliselt pole nende leidude vanust v8imalik méérata ja kdigi esemete puhul
pole selge, kas need périnevad kasiteldavast perioodist vdi mitte / All bone artefacts from these sites are
represented in the tables, regardless of their dating since their stratigraphic position is not always clear, and in
these cases the dating is not firm.

** Tootlemisjaékide hulgas on toodud andmed selliste jéakide ja katkete kohta, mille puhul pole teada, missugust
eset on tahetud valmistada. Juhul kui on selge, mida toorikust kavatseti teha, on see arvatud vastava esemetiilibi
alla / Among bone working scrap are represented only these bone pieces about which it is not clear what kind of
artefact was intended to make. If it is obvious what artefact was intended to produce, the waste-piece is included
to this artefact type.
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Joon 1. T66s mainitud linnamé&ed ja asulakohad. Muististe numbrid vastavad numbritele tabelis 1.

Fig. 1. Hillforts and settlement sites mentioned in the text. Numbers according to Table 1.

11ru; 2 Koila; 3 Purtse; 4 Alatskivi; 5 Peedu; 6 Unipiha; 7 Rduge; 8 Kivivare; 9 Aindu;

10 Vooru; 11 Konovere; 12 Paatsa; 13 Pada 14 Saadjérve; 15 Tartu; 16 Torva; 17 Otepés;

18 Viljandi; 19 Soontagana; 20 Kuusalu; 21 Rebala; 22 Savastvere; 23 Lehmja; 24 Mustivere;

25 Sinialliku; 26 Naanu; 27 Ldhavere; 28 Keava; 29 Linnaaluste; 30 Varbola; 31 Valjala;
32 Poide; 33 Tornimde; 34 Olustvere.

Joon 2. T66s mainitud kalmed. Muististe numbrid vastavad numbritele tabelis 2.

Fig. 2. Graves mentioned in the text. Numbers according to Table 2.

1 Viltina; 2 Kéku; 3 Kurevere, 4 Piila; 5 Limanda; 6 Maidla; 7 Ehmja; 8 K&msi; 9 Rebala Presti;
10 Madi; 11 lila; 12 Inju; 13 Kuude; 14 Enivere; 15 Kiiti; 16 Karja; 17 Mallavere; 18 Jarni;
19 Lahepera; 20 Tooste; 21 Hummuli; 22 Kuremée; 23 Siksali; 24 Kaberla; 25 Pada.
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