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Experimental archaeology is commonly employed in the research on textiles and textile production in prehistory, in order to explain the opera-
tional aspects of textile manufacturing and the functionality of textile tools, to investigate fabric wear and decomposition processes, and to
reconstruct ancient textiles and costumes. ‘Experience textile archaeology’ is a term which describes tests and trials of experiential character
performed by actors who are not skilled craftspeople in order to get them acquainted with textile production techniques through practice.
Although the importance of experience archaeology as a pedagogical tool has already been acknowledged, the experience approach rarely
generates analogies that could be further exploited in the academic discourse. However, in the author’s opinion, experiential tests and trials,
if well scheduled, documented and conducted over a longer period of time, may also contribute to improving the knowledge of textile craft
of societies of the past. The methodological principles henceforth suggested for experience activities have been introduced by the author and
concern tests conducted with students of archaeology at the University of Warsaw.

Key words: Experimental textile archaeology, experience textile archaeology, textile tools, textile production, textile techniques of Bronze Age
Greece, archaeology of Bronze Age Greece

Eksperimentalna arheologija &esto se koristi u istraZivanju tekstila i tekstilne proizvodnje u pretpovijesti s ciliem da se objasne operativni
aspekti proizvodnje tekstila i funkcionalnosti alatki za obradu tekstila, za proucavanje procesa ostecenja i propadanja tkanine, kao i za
rekonstrukciju drevnih tekstila i odjece. ,Iskustvena tekstilna arheologija” jest termin kojim se opisuju ispitivanja i pokusaji eksperimentalnog
karaktera koje provode osobe koje nisu vjesti obrtnici kako bi se kroz vlastitu praksu upoznali s tehnikama proizvodnje tekstila. lako je vaZznost
iskustvene arheologije kao pedagoskog alata vec prije prepoznata, iskustveni pristup rijetko stvara analogije koje bi se mogle dalje koristiti
u akademskoj raspravi. Medutim, prema misljenju autorice, iskustveni testovi i pokusi, ako su dobro pripremljeni, zabiljeZeni i provedeni kroz
dulje razdoblje, takoder mogu doprinijeti povecanju znanja o tekstilnom obrtu proslih drustava. Autorica je predstavila metodoloske principe
koji se preporucuju za iskustvene aktivnosti, a odnose se na ispitivanja provedena uz pomo¢ studenata arheologije Sveucilista u Varsavi.

Kljucne rijeci: eksperimentalna tekstilna arheologija, iskustvena tekstilna arheologija, tekstilne alatke, proizvodnja tekstila, tekstilne tehnike
broncanodobne Grcke, arheologija broncanog doba Gréke
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INTRODUCTION

Experimental approach has been an important part of
archaeological research since the very beginnings of the
discipline and has developed from natural curiosity about
past technologies and the function of unearthed finds. In
studies on archaeological textiles, experimenting has been
crucial in understanding the structure of fabrics and appli-
ed techniques, and explaining the complexity of the chaine
opératoire of textile manufacturing. Therefore, many of the
pioneers of modern textile archaeology, such as Grace M.
Crowfoot, Marghrete Hald, Marta Hoffmann, Jill Carington
Smith and Elisabeth J. W. Barber have successfully combi-
ned academic knowledge of textile techniques with craft
skills and practice. Their personal hands-on experiences
have facilitated expert analyses on the scraps of textiles
and textile tools found in archaeological contexts, and also
allowed more comprehensive analogies to traditional texti-
le techniques to be further observed and recorded by eth-
nographic research.

This paper discusses personal hands-on experience as
almost an essential prerequisite for textile studies, as well
as the ways in which experience archaeology approach
may be used in didactics and academic discourse. It has
been argued that experience archaeology, in addition to its
acknowledged role as an important pedagogical tool, may
also generate analogies of a more scholarly character, provi-
ded that the scope of experiential activities is purposefully
designed and documented. The suggested methodology
of experience tests and the system of their documentation
have been developed during the author’s five years’ practi-
ce in university teaching about textile production in Bronze
Age Greece, at the Institute of Archaeology, University of
Warsaw.

EXPERIMENTAL TEXTILE ARCHAEOLOGY

Experimenting in research on textiles and textile pro-
duction consists of several integrated practical approaches.
Generally, the term ‘experimental textile archaeology’ appli-
es to those experiments and trials which have been sche-
duled to answer a specific and previously defined research
question, and therefore, which are directed towards testing
a hypothesis related to archaeological evidence. There are
several systems of classification or categorization of expe-
rimental textile archaeology tests and trials, according to
their main subject, applied procedures, or the level of scien-
tific verifiability. Probably the most universal one has been
suggested by Eva Andersson Strand, who has distinguished
three major activities undertaken under the ‘experimental
archaeology’ terminological umbrella: ethnographic studi-
es, experience archaeology, and experimental archaeology
understood as a method (Andersson Strand 2010b: 1; 2014:
41-43). This last term refers to a broad scope of different
practises, such as: reconstruction of ancient fabrics and
costumes, experimenting with raw materials processing, to-
ols testing, time trials and experimenting with physio-che-
mical decay processes such as mineralization of fibres, de-
gradation of textiles in soil, wear marks, and colour changes
(Peacock 2001; 2014). These experiments may therefore be
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Eksperimentalni pristup vec je od najranijih pocetaka
¢inio bitan dio arheoloskih istrazivanja, a razvio se iz prirod-
nog zanimanja za prosle tehnologije i funkciju pronadenih
predmeta. U proucavanju arheoloskih tekstila, eksperimen-
tiranje je imalo klju¢nu ulogu za razumijevanje strukture
tkanine i primijenjenih tehnika, kao i za objasnjavanje slo-
zenosti lanca operacija u proizvodniji tekstila. Vise je pio-
nira suvremene tekstilne arheologije, kao $to su Grace M.
Crowfoot, Marghrete Hald, Marta Hoffmann, Jill Carington
Smith i Elisabeth J. W. Barber, uspjesno kombiniralo aka-
demska znanja o tehnikama tekstila sa zanatskom vjesti-
nom i praksom. Njihova su prakti¢na iskustva doprinijela
stru¢nim analizama nalaza tekstila i tekstilnih alatki prona-
denih u arheoloskom kontekstu, omogucivsi da se sveobu-
hvatnije analogije za tradicionalne tekstilne tehnike prouce
i zabiljeze kroz etnografska istrazivanja.

Ovaj rad donosi raspravu o osobnim prakti¢nim isku-
stvima kao gotovo esencijalnom preduvjetu za istraZivanje
tekstila, kao i o nac¢inima na koje se iskustveni arheoloski
pristup moze koristiti u didaktici i akademskom diskursu.
Izneseno je misljenje da iskustvena arheologija, uz svoju
vec¢ prihvacenu ulogu kao vaznoga pedagoskog sredstva,
moze stvoriti i analogije koje su viSe znanstvene naravi, pod
uvjetom da se opseg iskustvenih aktivnosti svjesno isplani-
ra i zabiljezi. PredloZzena metodologija iskustvenih testova
i sustav njihova biljezenja razvijeni su tijekom autori¢ine
petogodisnje prakse kao sveucilisnog predavaca na temu
proizvodnje tekstila u Gr¢koj bronc¢anog doba na Institutu
za arheologiju SveuciliSta u Varsavi.

EKSPERIMENTALNA TEKSTILNA
ARHEOLOGLJA

Pokusi u istrazivanju tekstila i tekstilne proizvodnje sa-
stoje se od nekoliko povezanih prakti¢nih pristupa. Opcéeni-
to uzevsi, sintagma ,eksperimentalna tekstilna arheologija”
odnosi se na sve one eksperimente i ispitivanja kojima je
cilj ponuditi odgovore na to¢no odredena prethodno de-
finirana istrazivacka pitanja te su prema tome usmjereni na
ispitivanje hipoteza utemeljenih na arheoloskim nalazima.
Postoji nekoliko sustava klasifikacije ili kategorizacije ispi-
tivanja i pokusa u eksperimentalnoj tekstilnoj arheologiji,
koje je moguce podijeliti prema glavnim temama, primije-
njenim postupcima ili prema razini znanstvene provjerljivo-
sti. Vjerojatno je najopcenitiji onaj koji je predlozila Eva An-
dersson Strand koja razlikuje tri glavne aktivnosti koje ulaze
pod skupni naziv ,eksperimentalne arheologije”: etnograf-
ska istrazivanja, iskustvena arheologija te eksperimentalna
arheologija kao metoda (Andersson Strand 2010b: 1; 2014:
41-43). Ovaj posljednji termin odnosi se na Siroku paletu ra-
zlicitih praksi, kao $to su rekonstrukcija starih tkanina i nos-
nji, eksperimentiranje s obradom sirovina, ispitivanje alatki,
zatim vremenski pokusi i eksperimenti vezani uz fizikalno-
kemijske procese raspadanja poput mineralizacije vlakana,
propadanja tkanina u tlu, tragove upotrebe te promjena
boje (Peacock 2001; 2014). Ovi se eksperimenti u skladu s
time mogu podijeliti u Cetiri glavne tematske grupe prema
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divided, according to their main objectives, into four main

thematic groups, such as:

«  experiments that explain yarn properties and textile
structure and reconstructions of ancient fabrics and
costumes;

«  experiments that explain the chaine opératoire of
textile production with tests that examine processing
of raw materials, and functionality and properties of
textile tools;

«  experiments that explain socio-economic dimensions
of textile production, such as time trials in spinning
and weaving;

- scientific laboratory tests that explain the physio-che-
mical processes which influence textiles and yarns,
such as degradation of organic materials, dyes or wear
marks.

Experience textile archaeology, defined also as ‘explo-
ratory experimental archaeology’ (Miller 2007: 34-35) or
‘experiential activities’ (Outram 2008: 3-4), is usually distin-
guished from experimental approach, because experience
tests and trials do not explain any hypothesis related to
archaeological evidence and serve as a tool for a personal
development rather than a method of a scholarly research.

These tests are performed by actors who wish to gain
some hands-on experience in textile techniques, in order
to comprehend textile production in a more complete
manner. As a result, the actors posses some initial ‘body’
or kinaesthetic’ knowledge of textile craft which, in turn,
allows them to incorporate their perspective as a craftsper-
son in their further research and to refer to their own expe-
riences. Exploratory tests, although less formal than archae-
ological experiments and not as strictly controlled, have
been nevertheless acknowledged as a possible source of
new analogies and an important tool in the analysis of past
technologies (Miller 2007: 35; Ulanowska 2014). They may
also be perceived as a unique instrument which allows the
experimenters to engage personally in social interactions
that accompany textile craft and to develop their subjective
feelings about the work they are practising.

Experimental approach to textile production in the

Institute of Archaeology, University of Warsaw

The experimental approach to studies on textiles and
textile production, including some hands-on experience
of students, became a regular course at the Institute of Ar-
chaeology, University of Warsaw in 2011. In these courses, |
have focused on teaching about textile production in Bron-
ze Age Greece, choosing weaving techniques as my main
subject of lectures and experimenting. Most of the tests
and trials undertaken by students are planned as a practical
introduction to the craft of weaving, and their main aim is
to get the students acquainted with basic textile producti-
on terminology and an initial ‘body knowledge’ of chosen
weaving techniques (Ulanowska 2012; 2014).

The programme for experience archaeology tests inclu-
des the following experiential activities: modelling clay
textile tools as copies of Bronze Age Aegean artefacts, con-
structing simple looms or heddling implements, weaving

njihovim klju¢nim ciljevima, a to su:

«  eksperimenti koji objasnjavaju svojstva prediva i struk-
ture tekstila te rekonstrukcije starih tekstila i nosnji;

«  eksperimenti koji objasnjavaju lanac operacija u proi-
zvodniji tekstila temeljem ispitivanja obrade sirovina te
funkcionalnosti i svojstava tekstilnih alatki;

«  eksperimenti koji objasnjavaju drustveno-ekonomske
dimenzije proizvodnje tekstila, kao $to je mjerenje vre-
mena pri predenju i tkanju;

«  znanstvena laboratorijska ispitivanja koja objasnjavaju
fizikalno-kemijske procese koji utjecu na tkanine i pre-
diva, kao sto su propadanje organskih materijala, boja
ili tragovi upotrebe.

Iskustvena tekstilna arheologija koju se jo$ naziva i
Jstrazivacko-eksperimentalnom arheologijom”  (Miller
2007: 34-35) ili ,iskustvenim aktivnostima” (Outram 2008:
3-4), obi¢no se razlikuje od eksperimentalnog pristupa, za-
to Sto iskustvena ispitivanja i pokusi ne objasnjavaju hipo-
teze koje se odnose na arheoloske dokaze nego prije sluze
kao orude za stjecanje osobnih iskustava a ne kao znanstve-
no-istrazivacka metoda.

Ove testove provode oni koji zele ste¢i odredena prak-
ti¢na iskustva u tekstilnim tehnikama, kako bi stekli dublji i
potpuniji uvid u proizvodnju tekstila. Kao posljedicu toga,
te osobe stjecu jedno inicijalno ,tjelesno” odnosno kineste-
ticko znanje o tekstilnom zanatu, $to im pak omogucuje da
svoju perspektivu kao zanatlije ugrade u daljnja istraZivanja
te da se referiraju na svoja vlastita iskustva. lako manje for-
malni te ne tako ¢vrsto kontrolirani poput arheoloskih ek-
sperimenata, istrazivacki testovi svejedno su vec prihvaceni
kao moguc¢ izvor novih analogija te kao vazno sredstvo u
analizi proslih tehnologija (Miller 2007: 35; Ulanowska 2014).
Takoder ih se moze promatrati i kao jedinstveno sredstvo
koje omogucuje eksperimentatorima da se osobno ukljuce
u drustvene interakcije koje prate tekstilni zanat te razviju
vlastite osjecaje prema aktivnostima koje provode.

Eksperimentalni pristup proizvodnji tekstila na In-

stitutu za arheologiju Sveucilista u Varsavi

Eksperimentalno proucavanje tekstila i tekstilne proi-
zvodnje, ukljucujudi i prakti¢an rad studenata, 2011. godine
uvedeni su kao redoviti nastavni predmet na Institutu za
arheologiju SveuciliSta u Varsavi. Na tim sam se satovima
fokusirala na ucenje o proizvodniji tekstila u bronc¢anodob-
noj Grckoj, odabravsi tehnike tkanja kao glavnu temu pre-
davanja i eksperimenata. Najveci dio testova i ispitivanja
koje su studenti poduzimali planirani su kao prakti¢ni uvod
u vjestinu tkanja, s glavnim ciljem da studente upoznaju s
osnovnom terminologijom tekstilne proizvodnje te im pru-
Ze pocetni korpus znanja o odabranim tehnikama tkanja
(Ulanowska 2012; 2014).

Program za iskustvene arheoloske testove ukljucuje
sljedece eksperimentalne aktivnosti: modeliranje glinenih
tekstilnih alatki kao kopija bronc¢anodobnih egejskih pred-
meta, izradu jednostavnih tkalackih stanova ili naprava s
ni¢anicama, tkanje vrpci ,kanica” na tkalackim stanovima
za izradu uskih traka, tkanje pocetnih rubova i snivanje os-
nova (tekstila), snivanje osnova i tkanje na vertikalnom tka-
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narrow bands on band looms such as rigid heddles and ta-
blets, weaving/warping starting borders, warping and we-
aving on warp-weighted looms, interlinking in sprang, and
finishing the textiles. The activities are scheduled within the
60-hour time-span of a single course, plus approx. 60 hours
of students’ homework. All activities are first demonstrated
and then practised by students as DIY tasks performed in-
dividually or, in the case of weaving starting borders and
weaving on warp-weighted looms, performed in groups
consisting of two to three actors.

TEXTILE PRODUCTION IN BRONZE AGE
GREECE AS A REFERENCE

Since textile production in Bronze Age Greece is the ma-
in subject of my academic interests, Aegean textile traditi-
ons and weaving techniques constituted the focal area of
references.

Only a few scanty textile fragments have been pre-
served from archaeological contexts in Greece. Recently,
however, studies on textile production have apparently ma-
de progress thanks to the successful combination of tech-
nological approach to textile tools and production remains
with experimental archaeology, iconographical approach
and linguistic/textual analyses of linear B tablets (Cf. Barber
1991; Breniquet, Michel 2014; Burke 2010; Gillis, Nosch 2007;
Harlow et al. 2014; Laffineur, Betancourt 1997; Michel, Nosch
2010; Nosch, Laffineur 2012; Tzachili 1997).

As a result of the experimental approach, textile imple-
ments, primarily spindle-whorls and loom weights, have
been better understood in terms of their functionality and
the relationship between their parameters and final pro-
ducts: yarns and fabrics (Andersson, Nosch 2003; Anders-
son Strand 2010a; 2012; Martensson et al. 2005/06; 2006a;
2006b; 2007a; 2007b; Martensson et al. 2009), thus consti-
tuting a helpful starting point for experience activities with
students.

The overall textile tradition in Bronze Age Greece may

be roughly defined by:
+  the employment of two basic raw materials: wool and
flax;

«  dropped and supported spindle-spinning techniques
with a low spindle-whorl;

« advanced dyeing techniques;

- the widespread use of the warp-weighted loom and
most probably band looms;

«  plain weaves (although twill may also have been
known);

- different techniques of patterned weaving;

«  final products of utmost technical quality: fine, diapha-
nous and multicoloured textiles - high specialisation of
the craft (Cf. Barber1991; Carington Smith 1975; Killen
2007; Spantidaki, Moulhérat 2012: 187-194; Tzachili
1997).

However, the Aegean textile tradition cannot be seen as

a homogenous “technical system” with similar social orga-

nization, although some of abovementioned features were

presentin all cultures of Bronze Age Greece, as well as in the
neighbouring areas. There were certain regional and diac-
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lackom stanu, preplet niti u ,jalba” tehnici te dovrsavanje
tkanine. Aktivnosti su rasporedene na ukupno 60 sati tije-
kom jednog semestra, uz dodatnih otprilike 60 sati domace
zadace za studente. Sve su aktivnosti prvo demonstrirane
studentima, nakon ¢ega su ih oni izvodili samostalno ili, kao
u slu¢aju tkanja pocetnih rubova te tkanja na vertikalnom
tkalackom stanu, u grupama od dvije ili tri osobe.

PROIZVODNJA TEKSTILA U
BRONCANODOBNOJ GRCKOJ KAO
REFERENCA

S obzirom na to da je glavna tema moga akademskog
zanimanja proizvodnja tekstila u bron¢anodobnoj Grckoj,
klju¢ne polazisne tocke bile su mi egejske tekstilne tradicije
i tehnike tkanja.

Iz Grcke potjece tek nekoliko sa¢uvanih ulomaka teksti-
la iz arheoloskog konteksta. Medutim, nedavna istraZivanja
tekstilne proizvodnje dovela su do pomaka zahvaljujudi
uspjesnom spajanju tehnoloskog pristupa tekstilnim alat-
kama i ostacima proizvodnje s eksperimentalnom arheolo-
gijom, ikonografskim pristupom te lingvisti¢ckim/tekstual-
nim analizama linear B plocica (usp. Barber 1991; Breniquet,
Michel 2014; Burke 2010; Gillis, Nosch 2007; Harlow et al.
2014; Laffineur, Betancourt 1997; Michel, Nosch 2010; Nos-
ch, Laffineur 2012; Tzachili 1997).

Rezultat takvoga eksperimentalnog pristupa jest bo-
lie razumijevanje tekstilnih alatki, prije svega prsljenaka i
utega, u smislu njihove funkcionalnosti te odnosa izmedu
njihovih parametara i konac¢nih proizvoda: prediva i tkani-
ne (Andersson, Nosch 2003; Andersson Strand 2010a; 2012;
Martensson et al. 2005/06; 2006a; 2006b; 2007a; 2007b;
Martensson et al. 2009), ¢ime je stvorena korisna osnova za
iskustvene aktivnosti za studente.

Ukupna tekstilna tradicija u Gr¢koj bron¢anog doba mo-
ze se okvirno definirati pomocu sljedecih odrednica:

«  upotreba dviju osnovnih sirovina: vune i lana;

+  tehnike predenja sa slobodno vise¢im i oslonjenim
vretenom s nisko postavljenim prsljenkom;

. napredne tehnike bojenja;

- rasireno koristenje vertikalnog tkalackog stana te vje-
rojatno i tkala¢kog stana za izradu vrpci, tzv. ,tkanica”;

«  obic¢na tkanja (iako je keper takoder mozda bio po-
znat);

. razli¢ite tehnike tkanja s uzorcima;

. krajnji proizvodi vrhunske tehnicke kvalitete: fine, pro-
zracne i visebojne tkanine - visokospecijalizirani obrt
(usp. Barber 1991; Carington Smith 1975; Killen 2007;
Spantidaki, Moulhérat 2012: 187-194; Tzachili 1997).

Medutim, egejska tekstilna tradicija ne moze se smatrati
homogenim ,tehnic¢kim sustavom” sa slicnom drustvenom
organizacijom iako su neke od gore spomenutih znacajki
bile prisutne u svim kulturama bronc¢anodobne Gr¢ke, kao i
u susjednim podrucjima. Postojale su odredene regionalne
i dijakronijske razlike izmedu i unutar minojskih, kikladskih
i heladskih kultura, poput raznovrsnih uzoraka distribucije
priljenaka i utega za tkalacki stan na Kreti te na grckom ko-
pnu, koji upucuju na razlike i transformacije u organizaciji
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hronic differences between and within the Minoan, Cycla-
dic and Helladic cultures, such as diverse patterns of distri-
bution of spindle-whorls and loom weights on Crete and in
the Mainland, suggesting differences and transformations
in the organization of spinning and weaving in both areas
(Burke 2010; Carington Smith 1975; Tzachili 1997). From the
point of view of experience archaeology, the most advan-
tageous characteristic of the Aegean textile tradition is the
high diversification of textile implements, primarily loom
weights, which makes it possible to conduct tangible trials
demonstrating the functionality of loom weights and direct
effects of their parameters on the quality of fabrics.

Towards the methodology of experience textile ar-
chaeology: objectives and tenets of experiential tests

The universal principle of experimental archaeology,
formulated by one of its scientific fathers - John Coles (1973;
1979) states, that any replication of an ancient technique
should be as close to the past technology as possible. Sin-
ce experimenting in textile archaeology refers to so many
practical actions, methodology of archaeological experi-
ments can be hardly generalized behind this overall state-
ment. Each particular approach requires its own different
methods and altered tenets.

The methodological principles of our experience ac-
tivities have been influenced by principles established for
experimental research aimed at investigating the functi-
on of textile implements found on archaeological sites in
Bronze Age Eastern Mediterranean. The experiments were
carried out in 2005 and 2006 as part of the Tools and Texti-
les — Texts and Contexts research programme of the Danish
National Research Foundation’s Centre for Textile Research
(Andersson Strand 2010b: 2; Martensson et al. 2005/06: 3;
Martensson et al. 2009: 379). Although some of these tenets
cannot be applied to experience activities with students,
they have generally inspired our approach to weaving tests,
in which copies of loom weights from Bronze Age Greece
were used.

The main objective of the experience archaeology
approach to textile production teaching is to introduce so-
me craft techniques by practice, in addition to academic re-
adings and lectures, in order to get students/actors acqua-
inted with, otherwise inaccessible, body or kinaesthetic
knowledge of a craft (weaving in our tests). In the process
of craft teaching the term chaine opératoire is introduced as
an analytical tool in studies on technology, and all the tests
and trials are planned in the order of consecutive sequen-
ces of an operational framework of weaving. Consequently,
students become more aware of the complexity of the
chaine opératoire of textile manufacturing and the manner
in which the operational sequences may be scheduled,
more conscious of the functional parameters of textile to-
ols and, hopefully, more focused on textile production in
interpreting archaeological finds and artefacts in the future.

The main tenets of experience archaeology trials and
tests with students may be described according to the
following rules:

« all activities are scheduled according to the chaine

predenja i tkanja u oba podru¢ja (Burke 2010; Carington
Smith 1975; Tzachili 1997). Sa stajaliSta iskustvene arheologi-
je, najpovoljnija karakteristika egejske tekstilne tradicije jest
velika raznovrsnost tekstilnog pribora, prije svega utega za
tkalacki stan, $to nam omogucuje da provedemo konkretne
pokuse koji dokazuju funkcionalnost utega te izravne ucin-
ke njihovih parametara na kvalitetu tkanine.

Prema metodologiji iskustvene arheologije tekstila:
ciljevi i nacela iskustvenih pokusa

Opce nacelo eksperimentalne arheologije koje je formu-
lirao jedan od njezinih znanstvenih zacetnika - John Coles
(1973; 1979) - nalaze da bilo kakvo ponavljanje neke drev-
ne tehnike treba biti $to je vise moguce u skladu s proslom
tehnologijom. Bududi da se eksperimentiranje u arheologiji
tekstila odnosi na mnoge prakti¢ne aktivnosti, metodologi-
ja arheoloskih eksperimenata tesko se moze generalizirati
prema ovoj opcenitoj tvrdniji. Svaki pojedini pristup zahtije-
va svoje vlastite metode i izmijenjena nacela.

Na metodoloske principe nasih iskustvenih aktivnosti
utjecala su nacela postavljena za eksperimentalno istraziva-
nje usmjereno na proucavanje funkcije tekstilnih alatki pro-
nadenih na arheoloskim nalazistima na isto¢nom Sredoze-
mlju tijekom bron¢anog doba. Eksperimenti su provedeni
2005. i 2006. godine kao dio istrazivatkog programa Centra
za istrazivanje tekstila Danske nacionalne istrazivacke zakla-
de pod nazivom Alatke i tekstili — tekst i kontekst (Andersson
Strand 2010b: 2; Martensson et al. 2005/06: 3; Martensson
et al. 2009: 379). lako se neka nacela ne mogu primijeniti na
iskustvene aktivnosti sa studentima, opcenito uzevsi, ipak
su nadahnula nas pristup tkala¢kim pokusima, pri kojima su
koristene replike utega za tkalacki stan iz Gréke bron¢anog
doba.

Glavni cilj naseg iskustvenoga arheoloskog pristupa
ucenju o proizvodnji tekstila bio je uvesti prakticiranje za-
natskih tehnika, uz akademsko ¢itanje i predavanja, kako bi
se studenti/provoditelji upoznali s ina¢e nedostupnim tjele-
snim ili kinesteti¢kim poznavanjem zanata (u nasim pokusi-
ma rijec je o tkanju). U procesu poucavanja o zanatu, pojam
chaine opératoire (lanac operacija) uvodi se kao analiticko
orude u proucavanju tehnologije, a svi se testovi i pokusi
planiraju u uzastopnom nizu jednoga operativhog okvi-
ra tkanja. Posljedi¢no, studenti postaju svjesniji sloZzenosti
takvog chaine opératoire u proizvodniji tekstila te na¢ina na
koji se operativni sljedovi mogu rasporediti, svjesniji funk-
cionalnih parametara tekstilnih alatki te, nadajmo se, usre-
dotoceniji na proizvodnju tekstila u tumacenju arheoloskih
nalaza i predmeta u buduc¢nosti.

Glavna nacela pokusai testova iskustvene arheologije sa
studentima mogu se opisati u skladu sa sljede¢im pravilima:
«  sve se aktivnosti rasporeduju prema slijedu lanca ope-

racija, kao ,uradi sam” zadaci;

«  svi testovi i pokusi organiziraju se u skladu s vremen-
skom organizacijom tkala¢kog procesa;

«  tkalacki stanovi i tehnike tkanja odabiru se na osnovi
trenuta¢nog poznavanja egejskoga bronc¢anodobnog
tekstilnog pribora i tkanja;

«  svi utezi za tkalacki stan, kalemi i prsljenci koriSteni u
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opératoire sequences, as DIY (do it yourself) tasks;

«  alltests and trials are organized in accordance with the
temporal organization of the weaving process;

« looms and weaving techniques are selected based
on the current knowledge of the Aegean Bronze Age
textile implements and weaves;

« all loom weights, spools and spindle-whorls used in
experience activities are copies of Bronze Age imple-
ments from archaeological sites in Greece;

«  students/actors are always informed of negative ar-
chaeological evidence, either for operational sequen-
ces of weaving, the construction of looms, or certain
categories of textile tools;

+  students/actors are always informed that the manner
in which they proceed is suggested by ethnographic
analogies and that there may be more than one
manner of execution for each of the tested activities;

+  whenever thereis a greater number of manners of exe-
cution or procedural choices, at least two of them are
demonstrated and tested;

+  the documentation system covers descriptions and
photographs of all operational sequences combined
with a card system for documenting pieces of experi-
entially woven textiles and their weaving as the work
of an individual;

«  students/actors are not skilled craftspeople and their
observations on weaving can only be further analysed
having in mind this important qualification.

Since textile manufacturing was a highly specialized
activity in Aegean cultures, students are also informed of
possible differences in scheduling textile production for
household needs and in nondomestic workshops. Thanks
to personal involvement and the acquired basic body
knowledge of weaving, students, aware that their experien-
ce has no relation to these two main organization modules,
become more responsive to differentiating between task-
oriented and continuously run textile production. Further-
more, experiential tests enacted by a group of collaborating
students stimulate the experience of collectively of textile
manufacturing and enjoyment that could result from wor-
king together.

Experiential activities at the University of Warsaw:

modelling textile tools

Most of the tool copies imitate loom weights, whereas
copies of spindle-whorls are few, because spinning is me-
rely shown and experienced in the form of one-time trials.
In order to demonstrate the functionality of loom weights
in practice, several types of such implements of different
shapes and weights were chosen for the imitation. The ran-
ge of parameters contained in publications on textile tools
was also one of the decisive factors. During the modelling
experience a single artefact representing a certain type of
loom weights is moulded in several copies. There was only
one exception, where the entire set of 17 pyramidal weights
from Late Minoan | Palaikastro (Weingarten 2000) was re-
shaped in February 2015, although not yet tested. The re-
produced sets of loom weights consist of eight to 60 tools
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iskustvenim aktivnostima replike su bron¢anodobnog
pribora s arheoloskih nalazista u Grékoj;

«  studenti/izvoditelji su uvijek obavijesteni o negativnim
arheoloskim dokazima, bilo za operativni slijed tkanja,
konstrukcije tkalackog stana, ili odredenih kategorija
tekstilnih alatki;

+  studenti/izvoditelji su uvijek obavijeSteni da se nacin
na koji postupaju temelji na etnografskim analogijama
te da za svaku od pokusnih aktivnosti mozZe postojati
vise od jednog nacina izvedbe;

« gdje god postoji vise mogucih nacina da se provedu
odabrani postupci, uvijek se demonstriraju i iskusaju
barem dva nacina;

- sustav dokumentiranja pokriva opise i fotografije svih
operativnih sljedova u kombinaciji s karti¢nim susta-
vom za dokumentiranje komada iskustveno istkanih
tkanina i njihova tkanja kao rada pojedinca;

«  studenti/izvoditelji nisu vjesti zanatlije te se njihova
opazanja o tkanju mogu dalje analizirati tek ako se vodi
racuna o toj vaznoj Cinjenici.

S obzirom na to da je proizvodnja tekstila bila visoko
specijalizirana aktivnost u egejskim kulturama, studente se
obavjestava o mogudim razlikama u rasporedu proizvodnje
tekstila za potrebe domacinstva te u radionicama izvan ku-
¢e. Zahvaljujuéi osobnom ukljucivanju te ste¢enom temelj-
nom znanju o tkanju, studenti, svjesni da njihovo iskustvo
nije povezano s tim dvjema glavnim organizacijskim modu-
tekstila usmjerene na zadatak te one koja tece u kontinuite-
tu. Nadalje, iskustveni testovi koje zajednicki provodi grupa
studenata poticu iskustvo kolektivne proizvodnje tekstila te
zadovoljstva koje proizlazi iz zajedni¢kog rada.

Iskustvene aktivnosti na Sveucilistu u Varsavi: mo-

deliranje tekstilnih alatki

Najveci dio replika alata imitira utege za tkalacki stan,
dok je tek nekoliko replika priljenaka, jer je predenje tek
prikazano i iskusano u obliku jednokratnih pokusa. Radi de-
monstracije funkcionalnosti utega za tkalacki stan u praksi,
za imitaciju je odabrano nekoliko tipova takvih predmeta
razli¢itog oblika i tezine. Raspon parametara sadrzanih u
publikacijama o tekstilnim alatkama takoder je bio jedan
od klju¢nih ¢imbenika. Za iskustvo modeliranja, pojedini
predmet koji predstavlja odredeni tip utega oblikuje se u
nekoliko primjeraka. U¢injena je samo jedna iznimka gdje je
citav set od 17 piramidalnih utega s nalazista Palaikastro ka-
snominojskog | (LMI) viemena (Weingarten 2000) remodeli-
ran u veljaci 2015., no jos3 nije testiran. Reproducirani setovi
utega za tkalacki stan sastoje se od osam do 60 predmeta (u
rasponu od najtezih koni¢nih utega, pri ¢emu je rekonstru-
irana tezina pojedinog predmeta otprilike 800 g, do malih
kalemova tezine oko 38-45 g), dok njihov broj ovisi o tezini
i mogucoj multifunkcionalnosti predmeta. Trenutacno su
nam je na raspolaganju sljedeci setovi pecenih i nepecenih
replika utega s Krete i kopnene Grcke: diskoidni utezi iz Myr-
tosa (Warren 1972: 221: uteg 75, sl. 96.75, T. 74A), sferi¢ni ute-
zi iz Neistrazene vile u Knossosu (Carington Smith 1975: sl.
47, 49), kubic¢ni utezi iz Petrasa i Palaikastra (Burke 2006: 292,
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(ranging from the heaviest conical weights, with a recon-
structed weight of a single implement of c. 800 g, to small
spools weighting c. 38-45 g), with their number depending
on the weight and possible multi-functionality of imple-
ments. We have at present at our disposal the following sets
of baked and unbaked copies of loom weights from Crete
and Mainland Greece: discoid loom weights from Myrtos
(Warren 1972: 221: loom weight 75, Fig. 96.75, Pl. 74A), sphe-
rical weights from Unexplored Mansion in Knossos (Carin-
gton Smith 1975: Fig. 47, 49), cuboid weights from Petras
and Palaikastro (Burke 2006: 292, Fig. 3, 13; Carington Smith
1975: Fig. 51: PK/63/173), pyramidal weights from Palaikastro
and cylindrical, crescent-shaped and conical loom weights
from Tiryns (Siennicka 2012: 68-71; Pl. XXV g, g, h). In addi-
tion, there are three sets of spools based on artefacts from
Tiryns (Rahmstorf 2008: 132, 139, 146, 148; T. 26, 28-29; cata-
logue numbers: T 1550, T 1621, T 1714, T 1690), which were
used in the tests as multifunctional textile tools (Siennicka,
Ulanowska, forthcoming).

The loom weights were reshaped so as to make them as
similar to the original artefacts as possible, paying special
attention to their weight (in preliminary tests, the author
calculated the weight loss of wet clay in the drying process;
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sl. 3, 13; Carington Smith 1975: sl. 51: PK/63/173), piramidal-
ni utezi iz Palaikastra te cilindri¢ni, polumjesecasti i konic¢ni
utezi za razboj iz Tirinta (Siennicka 2012: 68-71;, T. XXV g, g,
h). K tomu, postoje i tri seta kalemova izradenih na osnovi
nalaza iz Tirinta (Rahmstorf 2008: 132, 139, 146, 148; T. 26,
28-29; kataloski brojevi: T 1550, T 1621, T 1714, T 1690), ko-
ristenih u pokusima kao multifunkcionalne tekstilne alatke
(Siennicka, Ulanowska, u pripremi).

Utezi za tkalacki stan bili su preoblikovani kako bi $to vise
slicili izvornim predmetima, pri ¢emu se posebna pozornost
pridavala njihovoj tezini (u preliminarnim testovima, autori-
ca je izra¢unala gubitak tezine vlazne gline tijekom procesa
susenja; Ulanowska 2012: 245-246) i dimenzijama (sl. 1). Me-
dutim, mi koristimo glinu koja je prethodno pripremljena i
kupljena u keramicarskom ducanu, tako da njezin sastav i
fino¢a nemaju veze s kvalitetom gline stvarnih izradevina.

Jednom smo se okusali u rekonstrukciji nacina na koji su
izvorno mogli biti oblikovani diskoidni utezi, ponavljajuci
eksperiment koji je provela i opisala Carol Cheval (Cheval
2008). Studenti su oblikovali tri glinena valjka ¢iji su promje-
ri bili sli¢ni prosje¢cnom promjeru diskoidnih utega za razboj
te su narezali glinu na kriske pomocu uzice (sl. 2). Zatim, ovi
su poluproizvodi dalje oblikovani rukom te probuseni na
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Fig. 1 Copies of loom weights from Bronze Age Greece reconstructed
and used in the experiential weaving tests

SL1
potom koristili u iskustvenim testovima tkanja

by students of the Institute of Archaeology, University of Warsaw

Replike utega za tkalacki stan iz broncanodobne Grcke, koje su studenti Instituta za arheologiju Sveucilista u Varsavi rekonstruirali te
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Fig.2 Modelling discoidal loom weights - re-enactment of Carol Cheval’s test. Piercing holes with fingers and sticks. The flattening of the
upper edge of the weight appeared while holes were pierced (photo: A. Ulanowska)

SI.2  Oblikovanje diskoidnih utega za tkalacki stan - uprizorenje testa koji je provela Carol Cheval. Busenje rupa prstima i stapi¢ima. Tijekom
busenja rupa pojavilo se ravnanje gornjeg ruba utega (foto: A. Ulanowska)

Ulanowska 2012: 245-246) and dimensions (Fig. 1). However,
we use clay prepared beforehand and purchased from a ce-
ramic shop, so its composition and finesse have no relation
to the quality of clay of the actual artefacts.

We have made one attempt at reconstructing the
manner in which the discoid loom weights may have ori-
ginally been shaped, repeating the experiment performed
and already described by Carol Cheval (Cheval 2008). The
students modelled three clay rollers with diameters close
to an average diameter of discoid loom weights and cut the
clay up into slices with a string (Fig. 2). Then, the semi-fi-
nished products were further shaped by hand and pierced
at the top. Our observations confirmed Cheval’s hypothesis
that the grooves at the upper edge of some of the disco-

324

vrhu. Nasa su opazanja potvrdila hipotezu Carol Cheval da
su utori na gornjem rubu nekih od diskoidnih utega mogli
nastati nakon proizvodnje samog utega, $to je ovisilo o sili
kojom je proizvodac pritiskao vrh utega dok je busio rupe,
kao i o stupnju plasti¢nosti gline.

Iskustveni arheoloski testovi pocinju oblikovanjem ute-
ga za tkalacki stan, jer se glinene alatke ne mogu koristiti
odmah nakon $to ih se oblikuje — moraju se prvo dobro
osusiti prije nego $to se mogu pedi ili koristiti kao nepece-
ni predmeti. Koli¢ina vremena izmedu trenutka kad ih se
oblikuje te kad ih se koristi funkcionalno ovisi o uvjetima
susenja - temperaturi i vlaznosti okoline. Na osnovi naseg
iskustva i uvjeta u ucionici, to se vrijeme moZe procijeniti
na otprilike tri tjedna. Kao rezultat ovog ogranicenja, stu-
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id loom weights may have been post-production features
which in turn depended on the strength with which the
manufacturer flattened the top of the weight while piercing
holes, and on the degree of plasticity of the clay.

Experience archaeology tests begin with modelling lo-
om weights, because clay tools cannot be used immediately
after being shaped - they need to dry off well before they
can be fired or used as unbaked implements. The amount of
time between moulding them and using them functionally
depends on the drying conditions — the temperature and
humidity of the environment. Based on our experience and
classroom conditions, said period of time may be estimated
at about three weeks. As a result of this limitation, students
become more aware of the temporal organization of wea-
ving and, therefore, can gain a better understanding of why,
e.g., some of the Cretan-style discoid loom weights, simple
and easy-to-make artefacts made of rather coarse fabric,
may have been transported to remote areas, most probably
as complete sets or templates taken by weavers for making
more weights at a new location (Cutler 2012: 150).

WEAVING ON BAND LOOMS

Weaving experience begins with weaving simple,
narrow bands on band looms: specifically rigid heddles and
tablets, although at first students are familiarized with the
general “heddles principle”. They also try weaving on hedd-
ling devices of no particular construction (Fig. 3).

Narrow bands and braids represented quite an impor-
tant branch of textile manufacturing, and may have been
commonly used as separate items such as belts, bag straps,
ties, headbands or even leashes. They may have also been
sewn onto cloths to trim them or to reinforce their edges.
Small fragments of a delicate band or braid were actu-
ally preserved from Late Minoan Chania-Kastelli on Crete
(Moller-Wiering 2006: 1-4; Moulhérat, Spantidaki 2009;
Spantidaki, Moulhérat 2012: 189).

Moreover, band looms were also used to set up starting
borders for textiles woven subsequently on warp-weighted
looms. Since woven starting borders have been acknowled-
ged as one of the oldest practices for preparing the warp
for the warp-weighted loom (Cf. Barber 1991: 116; Broudy
1979: 31; Carington Smith 1975: 95; Grémer 2013: 73-76;
Hoffmann 1974: 152-154; Médard 2012: 371), and since ta-
blets and rigid heddles have been discussed as implements
of a certain ancestry (Barber 1991: 116-122; Broudy 1979: 31—
33, 90-91; Cheval 2011: 144-145; Collingwood 1982: 11-19;
Gleba 2008: 138-139; Gosten¢nik 2012: 75; Gréomer 2013: 70—
72; Hoffmann 1974: 165-166; Reeder Knudsen 2012; Shishlina
et al. 2003), both devices are introduced in experience acti-
vities, even though there is no direct evidence for either of
them in the archaeological contexts of Bronze Age Greece.

However, thanks to indirect evidence provided by the
iconography of cloths: mainly costumes edged with bands
and “sacred knots” — painted, carved on gems or moulded
objects representing elaborately tied narrow fabrics, and
by the presence of small, light spools made of clay, recently
linked convincingly to tablet weaving (Gleba 2008: 140-141;
Reeder Knudsen 2002: 228-229; 2012: 259-260, Fig. 11.11), it
is possible to imply that certain types of band looms were

denti postaju svjesniji viemenske organizacije u vezi tkanja
te, prema tome, mogu bolje razumjeti zasto su, na primjer,
neki od diskoidnih utega u kretskom stilu, jednostavni i lako
izradivi predmeti razmjerno grube teksture, mogli biti tran-
sportirani u daleka podrucja, najvjerojatnije kao cjeloviti se-
tovi ili uzorci koje su tkalci nosili kako bi izradili vise utega na
novoj lokaciji (Cutler 2012: 150).

TKANJE NA TKALACKOM STANU ZA

IZRADU VRPCI

Stjecanje tkalackog iskustva pocinje s tkanjem jedno-
stavnih, uskih traka koriStenjem tkalackog stana za izradu
vrpci ,kanica”: konkretno, uz pomo¢ tkalackih dascica i plo-
Cica, iako se u pocetku studenti upoznaju s opéim ,princi-
pom nic¢anica”. Takoder se okusavaju u tkanju na proizvolj-
nim napravama s ni¢anicama bez neke posebne konstruk-
cije (sl. 3).

Uske trake i pletenice ¢inile su jednu vrlo vaznu granu
tekstilne proizvodnje te su takvi predmeti mozda Cesto bili
koristeni i zasebno, poput pojaseva, remenja za torbe, spo-
na, ukrasnih traka za glavuiili uzica. Takoder su mogli biti na-
siveni na odjecu kako bi je uljep3ali ili osnazili rubove. Mali
ulomci finih traka ili obruba ostali su o¢uvani na kasnomi-
nojskom nalazistu Chania-Kastelli na Kreti (Moller-Wiering
2006: 1-4; Moulhérat, Spantidaki 2009; Spantidaki, Mou-
Ihérat 2012: 189).

Nadalje, tkalacki stanovi za tkanje traka koristeni su i za
zapocinjanje inicijalnih rubova za tkanine koje su naknadno
istkane na vertikalnom tkalackom stanu. Bududi da je tkanje
pocetnih rubova prepoznato kao jedna od najranijih prak-
si u pripremanju osnove za okomite tkalacke stanove (usp.
Barber 1991: 116; Broudy 1979: 31; Carington Smith 1975:
95; Gromer 2013: 73-76; Hoffmann 1974: 152-154; Médard
2012: 371) te s obzirom na to da su tkalacke plocice i tkalac-
ke dascice pribor kojem se pripisuje odredena starost (Bar-
ber 1991: 116-122; Broudy 1979: 31-33, 90-91; Cheval 2011:
144-145; Collingwood 1982: 11-19; Gleba 2008: 138-139;
Gostencnik 2012: 75; Gromer 2013: 70-72; Hoffmann 1974:
165-166; Reeder Knudsen 2012; Shishlina et al. 2003), obje su
naprave uvedene u iskustvene aktivnosti, iako ni za jednu
od njih ne postoji izravan dokaz u smislu arheoloskog kon-
teksta iz bron¢anodobne Greke.

Medutim, zahvaljujuéi neizravnim dokazima temeljeni-
ma na ikonografiji odjece: ponajvise nosnjama obrubljenim
trakama i ,svetim ¢vorovima” - slikanim, izrezbarenim na
gemama ili oblikovanim predmetima na kojima su prikaza-
ne pazljivo vezane uske tkanine, kao i malim, lakim glinenim
kalemovima koji su nedavno uvjerljivo dovedeni u vezu s
tkanjem tehnikom tkanja tkala¢kim plocicama (Gleba 2008:
140-141; Reeder Knudsen 2002: 228-229; 2012: 259-260, sl.
11.11), moguce je implicirati da su egejske kulture poznavale
odredene tipove tkalackih stanova za tkanje traka.

Konacno, tkalacke das¢ice i plocice jednostavno je kon-
struirati i njima se koristiti — dakle, moze ih se napraviti ruc-
no te ih potom studenti mogu koristiti kod kuce. Konkretno,
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known in the Aegean cultures.

Finally, rigid heddles and tablets are easy to construct
and handle - they can therefore be hand-made and then
used by students at home. Specifically, the simplicity of the
rigid heddle seems to be an advantage in introducing the
general mechanics of weaving for beginners. Tablet wea-
ving, described by students as a technique relatively more
difficult, is shown without threading diagrams - the basic
hands-on experience is gained by manipulating sets of four
to six tablets carrying two colour threads, turned backward
and forward or twisted about an axis (cf. Collingwood 1982).
After gaining some practice in weaving narrow bands, stu-
dents (who usually weave three or four bands during the
course) prepare their own starting borders. Thanks to this
hands-on experience, the main functions of starting bor-
ders are noted, such as: even spacing of warp threads, se-
parating even warp threads from uneven ones nicely, and
providing a decorative, and stronger, selvedge for the fa-
bric. Students also become more responsive to the relati-
onship between the structure of the starting border and
the structure of the final fabric.

Both looms, rigid heddles and tablets, are tested with
different warp tensioning and different working positions
(Fig. 4), such as:

jednostavnost tkalackih dascica ¢ini se kao prednost pri
predstavljanju op¢e mehanike tkanja pocetnicima. Tkanje
tehnikom tkalackih plocica, koju su studenti opisali kao raz-
mjerno tezu metodu, predstavljena je bez dijagrama udije-
vanja — osnovno prakti¢no iskustvo stjece se rukovanjem
setovima od cetiri do 3est plocica koje nose dvije obojene
niti, koje se okrece natrag i naprijed ili ih se vrti oko osi (usp.
Collingwood 1982). Nakon sto steknu odredenu praksu u
tkanju uskih traka, studenti (koji obi¢no istkaju tri ili Cetiri
trake tijekom semestra) pripremaju svoje vlastite pocetne
rubove. Zahvaljuju¢i ovom prakti¢cnom iskustvu, biljeze se
glavne funkcije pocetnih traka, kao sto je pravilan razmak
izmedu niti osnove, pri ¢emu su lijepo odvojene parne niti
osnove od neparnih, a omogucuju i ukrasan te ¢vrsti obrub
za tkaninu. Studenti jednako tako postaju zainteresiraniji za
odnos izmedu strukture pocetnog ruba te strukture konac-
ne tkanine.

| tkalacki stanovi, dascice i plocice iskusani su s razli¢itim
napetostima niti osnove, kao i u razli¢itim radnim polozaji-
ma (sl. 4), kao sto su:
«  tkanje u sjedec¢em polozaju s osnovom razvu¢enom

izmedu dvije Cvrste tocke;

Fig.3 Weaving bands on a heddling device tensioned by copies of two crescent-shaped loom weights inspired by Karl Schlabow’s recon-

struction of band weaving (photo: A. Ulanowska)

SI.3  Tkanje traka ,kanica” pomocu jednostavne konstrukcije s nicanicama napete replikama dvaju polumjesecastih utega, nadahnuto rekon-
strukcijom tkanja traka koju je ponudio Karl Schlabow (foto: A. Ulanowska)
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Fig.4 Weaving on rigid heddles and tablets using different methods of warp tensioning (photo: A. Ulanowska, K. Zebrowska)
Sl.4  Tkanje na tkalackim dasc¢icama i plocicama koristenjem razli¢itih metoda napinjanja osnove (foto: A. Ulanowska, K. Zebrowska)

+  weaving in a sitting position with the warp stretched
between two fixed points;

«  weaving in a sitting position with the warp tied to the
weaver;

« weaving in a standing position with the warp tensio-
ned by weights.

Vertical warp tensioning, recently discussed by Marga-
rita Gleba and Lise Raeder Knudsen for tablet weaving in
Prehistoric Italy, was similarly applied to rigid heddles with
quite satisfying results: the tension was stable during the
entire work, sheds changed gently, and the fabric width was
easily controlled. In tablet weaving with the warp tensioned
by the use of small spools, wooden spacers may be added
in order to protect threads from tangling. This practice may
again be traced in pre-Roman ltaly (Gleba 2008: 152-153).
However, no spacers have been preserved from Bronze Age
Greece.

«  tkanje u sjede¢em polozaju s osnovom privezanom za
tkalca;

«  tkanje u stoje¢em polozaju s osnovom koju napinju
utezi.

Okomito napinjanje osnova, o ¢emu su nedavno disku-
tirale Margarita Gleba i Lise Reeder Knudsen, za tkanje teh-
nikom tkalackih plocica u pretpovijesnoj Italiji, na slican je
nacin primjenjivano i na Itkalacke dascice sa sasvim zado-
voljavajuc¢im rezultatima: napetost je bila stabilna tijekom
¢itavog rada, zjevovi su se blago mijenjali, a Sirina tkanine
lako je kontrolirana. U tkanju plo¢icama s osnovom koju su
napinjali mali kalemovi, mogle su se umetati drvene raz-
maknice kako bi se sprijecilo zaplitanje niti. Ovu je praksu
takoder moguce pratiti i u predrimskoj Italiji (Gleba 2008:
152-153). Medutim, iz bronéanodobne Grcke nisu sacuvane
nikakve razmaknice.
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WEAVING ON THE WARP-WEIGHTED LOOM

Numerous finds of loom weights, which provide good
evidence for the widespread use of the warp-weighted lo-
om in Bronze Age Greece and suggest that textiles of varied
quality were manufactured, do not tell us anything about
loom construction. Since loom weights have rarely been fo-
und in situ (Cf. Andersson Strand, Nosch no date: 23; Barber
1991: 93, 102-103; Carington Smith 1975: 302-303; Mauel
2012; Siennicka 2012: 67), it is difficult even to hypothesise
whether the Aegean warp-weighted loom was a Scandina-
vian type of loom, or rather a free-standing construction.
Some schematic iconographical references to the warp-
weighted loom may be traced in Minoan glyptic on multi-
faced seals and in logograms of linear A and B scripts (Bur-
ke 1997: 418-419; 2010: 43-47, 49; Del Freo, Nosch, Rouge-
mont, 2010: 351-53, Fig. 17.11; Militello 2007: 41; Nosch 2012:
306-307, Fig.1; Petrakis 2012: 78-79; Pl. CXXVI; Ulanowska,
forthcoming), but they take the form of symbolic iconic si-
gns designating a cloth or loom, and by no means depict a
real implement.

Two warp-weighted looms of the Scandinavian type
were constructed for the needs of the experience weaving
tests. The author decided to choose this type of loom, be-
cause its construction is very simple and the loom is easy
to move around. Both looms were built by amateurs, out
of materials which might have been used in the Bronze
Age Greece (such as wood from deciduous trees and hemp
cord) but with the use of modern tools such as the electric
drill. We made no attempts at making them look “archaic”,
nor were they copies of any particular ancient or modern
implements. In groups of two or three participants, stu-
dents enact all the operational sequences of weaving on
the warp-weighted loom: they sew a starting border to the
cloth beam (other methods of the starting stage of weaving
a textile are discussed); they choose loom weights accor-
ding to the expected parameters of the textile and suspend
them directly or indirectly with extra loops; they chain the
warp threads (two methods tested), knit the heddles to the
heddle bar (other manners discussed); and they weave and
finish textiles (several methods tested) (Fig. 5).

Students are informed that the number of weavers
operating a single loom in the Bronze Age Aegean is not
known, and that it may have been related to the construc-
tion of the warp-weighted loom and its shedding devices
(Barber 1991: 109-113; 2007, 174; Militello 2007: 41; Tzachili
1990: 386; Ulanowska 2014: 157). Therefore, students try to
weave without using heddle bar supports and to operate
the loom by one person only. There are fewer textiles wo-
ven on the warp-weighted loom than bands because they
are made by a pair or a group of actors, it takes noticeably
more time to weave on the vertical loom, and it is impossi-
ble for students to practise at home: therefore, each group
of actors normally weaves one piece of fabric during the
course. The fabrics are frequently of poorer quality in com-
parison to that of bands: textiles commonly narrow down
while being made, the weave is uneven and the weft may
run at an angle to the cloth beam. All errors are discussed,
and the students look for possible relations between the
errors and the correctness of the tension were applied, the
manner in which the weft is drawn through the sheds, and
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TKANJE NA VERTIKALNIM TKALACKIM
STANOVIMA S OSNOVOM NAPETOM
UTEZIMA

Brojni nalazi utega za tkalacke stanove koji pruzaju od-
licne dokaze za Siroko koristenje vertikalnih tkalackih stano-
va u bron¢anodobnoj Gr¢koj te upucuju na to da su se pro-
izvodile tkanine raznovrsne kvalitete, ne govore nam nista
o strukturi tkalackih stanova. S obzirom na to da su utezi
za tkalacki stan rijetko pronalaZeni in situ (usp. Andersson
Strand, Nosch, s.a.: 23; Barber 1991: 93, 102-103; Carington
Smith 1975: 302-303; Mauel 2012; Siennicka 2012: 67), tesko
je cak i pretpostaviti jesu li tkalacki stanovi s osnovom ko-
ju su napinjali utezi predstavljali skandinavski tip tkalackog
stana, ili je vjerojatnije bila rije¢ o samostojecoj konstrukciji.
Odredene shematizirane ikonografske reference na verti-
kalne tkalacke stanove mogu se pratiti u minojskoj gliptici
na pecatima s vise lica te u logogramima linear A i linear
B pisama (Burke 1997: 418-419; 2010: 43-47, 49; Del Freo,
Nosch, Rougemont, 2010: 351-53, sl. 17.11; Militello 2007: 41;
Nosch 2012: 306-307, sl. 1; Petrakis 2012: 78-79; T. CXXVI;
Ulanowska, u pripremi), no ovi primjeri imaju oblik simbo-
lickih ikoni¢nih znakova koji oznacavaju tkaninu ili tkalacki
stan, a ni u kom slucaju ne predstavljaju stvarnu napravu.

Zaiskustvene tkalacke testove sastavljena su dva okomi-
ta razboja skandinavskog tipa. Autorica je odlucila odabrati
ovaj tip razboja zbog jednostavnosti konstrukcije te lakog
prenosenja. Oba tkalacka stana sagradili su nestru¢njaci
od materijala koji su mogli biti koristeni u bron¢anodobnoj
Gre¢koj (poput drva bjelogorica te uzadi od konoplje), no
koriStenjem suvremenih alatki poput elektricne busilice.
Nismo se trudili da im podarimo ,arhaican” izgled, niti smo
kopirali neke odredene povijesne ili suvremene naprave.
U grupama od po dva ili tri sudionika, studenti izvode sve
dijelove lanca operacija za tkanje na okomitom tkalackom
stanu: $iju pocetni rub na gredu za tkaninu (raspravlja se o
drugim metodama pocetnog stadija tkanja tkanine); odabi-
ru utege za razboj prema ocekivanim parametrima tkanine
te ih vjesaju izravno ili neizravno pomoc¢u dodatnih petlji;
lan¢ano opli¢u niti osnove u pletenicu (isprobavaju se dvije
metode), pletu ni¢anice na gredu (raspravlja se i o drugim
metodama); te tkaju i dovrsavaju tkanine (iskusava se neko-
liko metoda) (sl. 5).

Studenti se upoznaju s ¢injenicom da nam nije poznat
broj tkalaca koji su tijekom bron¢anog doba Egeje radili na
jednom tkalackom stanu, te da je to moglo biti povezano
s konstrukcijom vertikalnog tkalackog stana i nacinima za
stvaranje zijeva (Barber 1991: 109-113; 2007, 174; Militello
2007: 41; Tzachili 1990: 386; Ulanowska 2014: 157). Prema to-
me, studenti pokusavaju tkati bez da koriste potpornje za
gornju pomi¢nu precku s ni¢anicama i isprobavaju na tka-
latkom stanu raditi samostalno. Manje je tkanina istkanih
na tkalackom stanu s osnovom napetom utezima nego tra-
ka, zato $to ih izraduju dvije ili vise osoba, za tkanje na oko-
mitom tkalackom stanu potrebno je osjetno dulje vrijeme
te je k tome jo$ studentima nemoguce vjezbati kod kuce:
shodno tomu, svaka grupa izvodaca obi¢no tka jedan ko-
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Fig.5 Operational sequences of weaving: sewing the starting border to the cloth beam, suspending loom weights, warp chaining, wea-
ving, and finishing (photo: A. Ulanowska, K. Zebrowska)

SI.5  Operativni slijed tkanja: Sivanje pocetnog ruba na gredu, vjeSanje utega za tkalacki stan, lancano oplitanje niti osnove u pletenicu, tkanje
te zavriavanje (foto: A. Ulanowska, K. Zebrowska)

the strength of beating. In all the techniques experienced, mad tkanine tijekom tecaja. Tkanine su Cesto slabije kvalite-
the simple weave prevails, although students try their hand te u usporedbi s trakama: tkanine se ¢esto suzavaju tijekom
at basic pattern weaving using the weft/warp floating tech- izrade, tkanje je nejednako, a potka se ponekad nalazi pod
nique and supplementary weft. kutom u odnosu na gredu. O svim se pogre$kama rasprav-
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Operational sequences of textile production and

textile techniques demonstrated but not experienced

There are some important operational sequences of
textile production which are only discussed with students
or demonstrated to them and eventually experienced
hands-on, in single trials. They are excluded from regular
experiential tests, mainly due to the fact that the period
of primary apprenticeship is rather long as in the case of
spinning, there are no appropriate installations in the cla-
ssroom as in the case of dyeing, and last but not least, the
time-span of the teaching course is limited.

Students are familiarized with the properties of the
two main classes of raw materials used in Bronze Age
Greece, namely plant and animal fibres. The structure
and properties of flax and wool fibres are discussed in
detail, as well as differences between the parameters and
quality of mechanically- and hand-spun yarns. Moreover,
small portions of unwashed and uncombed sheared wool
from the Wrzosowka sheep, bred on the premises of the
Biskupin Archaeological Museum, are manually prepared
for spinning. Shorter and longer fibres of flax cultivated
on fields located at experimental stations of the Institute
of Natural Fibres and Medicinal Plants are also available
for spinning tests. Students make an attempt at hand
spinning and drop spindle spinning even though spinning
is not practised (unless some students should voluntarily
decide to do some spinning at home) nor is it documented.
Spun yarns are not evaluated in terms of their quality. In
experience weaving tests, mechanically spun yarns are
used: flax, wool and economical acrylic yarns.

From the broad range of fabrics built of a continuous or
a single set of elements, only sprang is discussed, demon-
strated and experienced in single trials. Possible knowledge
on sprang in Aegean cultures has already been suggested
with the reference to women'’s hair-nets represented on a
fresco from Xeste 3 in Akrotiri (Tzachili 1997: 248-250), alt-
hough nets have been shown as part of female costumes
more frequently, pointing to a more widespread skill of
linking, looping or interlinking of threads (Cf. Chapin 2008;
Shank 2012; for knotted nets see Betancourt 2007).

Students try to warp on simple fixed frames and
then make some attempts at Z- and S-twist interlinking
(Collingwood 1974); for the most part, however, without
completing the fabric.

Documentation system

The system of comparable documentation of individual
weaving trials was introduced by the author in 2013 in the
form of documentation cards designed to record a textile
and the process of its weaving, tailored to each of the tested
techniques (Ulanowska 2014). The system is open in charac-
ter, more questions may be introduced, and more cards
may, and actually have been, added.

The cards were inspired by archaeological documenta-
tion of stratigraphic units and artefacts, and were designed
to facilitate both verifiable recording and the objective
comparison of as much data and as many observations as
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ljia te studenti traze moguce poveznice izmedu gresaka i
ispravnosti primijenjene napetosti, nacina na koji se potka
provladi kroz zjevove, te snage sabijanja. U svim iskusanim
tehnikama prevladava jednostavno tkanje, iako se studenti
okusavaju u jednostavnim tehnikama izrade uzoraka izvla-
¢enjem, tj. isticanjem niti osnove/potke te izvodenjem do-
datnih niti potke.

Slijed operacija u proizvodniji tekstila i tekstilnim

tehnikama koje su predstavljane ali ne i iskusane

Postoje neke vazne operacije u proizvodnji tekstila o
kojima se samo raspravljalo sa studentima ili su im demon-
strirane te naposljetku i prakti¢no iskusane, ali u pojedinac-
nim pokusajima. One nisu uklju¢ene u redovite iskustvene
testove, uglavnom zbog ¢injenice da je razdoblje primar-
nog naukovanja razmjerno dugo kao u slucaju predenja,
nema primjerenih instalacija u ucionici u slucaju bojenja te
konacno, no ne i najmanje bitno, vrijeme trajanja semestra
je ograniceno.

Studenti se upoznaju sa svojstvima dvije glavne vrste si-
rovina koristenih u bron¢anodobnoj Grékoj, naime, biljnim
i Zivotinjskim vlaknima. Detaljno se raspravlja o strukturi i
svojstvima lanenih i vunenih vlakana, kao i o razlikama iz-
medu parametara i kvalitete mehanicki i ru¢no izradenih
prediva. Nadalje, male koli¢ine neoprane i neocesljane
ostrizene vune Wrzoséwke ovce, uzgojene u prostoru Arhe-
oloskog muzeja Biskupina, ru¢no su pripremljene za prede-
nje. Krac¢a i duza vlakna lana uzgojena na poljima eksperi-
mentalne stanice Instituta za prirodna vlakna i medicinske
biljke takoder su na raspolaganju za pokuse s predenjem.
Studenti se oku3avaju u ru¢nom predenju i predenju s vre-
tenom, iako se predenje ne prakticira (osim u slucaju da stu-
denti dragovoljno odluce prakticirati predenje kod kuce),
niti se dokumentira. Izradena preda ne ocjenjuje se u smislu
kvalitete. U iskustvenim testovima tkanja koristi se strojno
izradena preda: lanena, vunena i akrili¢na preda.

Izmedu Siroke palete tkanina izradenih od kontinuira-
nog ili jednog seta elemenata, razmatra se jedino jalba, koja
se demonstrira i iskusava u jednom pokusaju. Na moguce
znanje o jalbi u egejskim kulturama vec je bilo upozoreno
referencom na Zenske mreze za kosu, prikazane na freski iz
zgrade Xeste 3 u naselju Akrotiri (Tzachili 1997: 248-250),
iako su mreze Cesce bile prikazane kao dio Zenske nosnje,
upucujuci na Siru rasprostranjenost vjestina pletenja sai bez
¢vorova te prepleta niti (jalba tehnika) (usp. Chapin 2008;
Shank 2012; za mreze s ¢vorovima vidi Betancourt 2007).

Studenti pokusavaju fiksirati niti osnove na jednostav-
ne ucvrs¢ene okvire te potom isprobavaju z i s preplet
(Collingwood 1974); doduse, u vedini slu¢ajeva ne uspjevaju
dovrsiti tekstil.

Dokumentacijski sustav

Sustav usporedive dokumentacije pojedinih pokusaja
tkanja autorica je uvela 2013. godine u obliku dokumenta-
cijskih kartica sastavljenih kako bi se zabiljeZili podaci o tka-
nini i procesu tkanja te prilagodenih svakoj od isprobanih
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possible. Each card contains six main information compo-

nents, although the recorded data may differ in each of the

components, according to the operational sequences and
specific nature of the particular weaving technique. Said
components are as follows:

«  the weaver’s personal data, the date and the consecu-
tive number of the textile made using a specific tech-
nique;

«  threading and patterning scheme;

«  parameters of the textile, including its thread count,
dimensions and weight;

. parameters of the loom and the loom set-up, including
the manner of tensioning, the tension applied, and the
working position;

- working time registered for consecutive operational
sequences, as well as the overall working time;

«  subjective description of the work recorded with refe-
rence to the level of attention required: high, middle or
low, in each of the operational sequences, the comfort
of work, and personal satisfaction.

At present, four card layouts are being used in docu-
menting, as follows: bands woven on a rigid heddle (Fig.
6), bands woven on a rigid heddle using the warp-floating
technique, bands woven on tablets, and textiles woven on
a warp-weighted loom.

tehnika (Ulanowska 2014). Sustav je otvorenog karaktera,

mogu se pridodati i nova pitanja, a takoder se mogu te ui-

stinu i jesu dodale dodatne kartice.

Kartice su nadahnute arheoloskom dokumentacijom
stratigrafskih jedinica i predmeta te su dizajnirane da omo-
guce kako provjerljive zapise tako i objektivno usporediva-
nje 5to je moguce vise podataka i opazanja. Svaka kartica
sadrzi Sest glavnih informacijskih stavki, iako se zabiljezeni
podaci mogu razlikovati u svakoj stavki, u skladu s lancem
operacija i specifitcnom prirodom pojedine tkalacke tehni-
ke. Rije¢ je o sljedecim stavkama:

+  osobni podaci o tkalcu, datum i redni broj tkanine izra-
dene specificnom tehnikom;

«  shema uvodenja niti i stvaranja uzoraka;

. parametri tkanine, ukljucujuéi broj niti, dimenzije te
tezinu;

. parametri tkalackog stana i postava tkala¢kog stana,
ukljucujuci nacin napinjanja, primijenjenu napetost te
radni polozaj;

- radno vrijeme zabiljeZzeno za susljedne radnje u lancu
operacija, kao i ukupno vrijeme trajanja rada;

«  biljeska o subjektivnom opisu rada s referencom na ra-
zinu potrebne pozornosti: visoka, umjerena ili niska, za

svaku od operativnih sekvenci, ugodnost rada te osob-
no zadovoljstvo.

Department of Aegean Archaeology, Institute of Archasology UW
BAND WOVEN OM A LOOM WITH A RIGID HEDDLE - DOCUMENTATION CARD

Band no

Date

SCHEME OF THREADING

BAND PARAMETERS:

LOOM PARAMETERS:

TIME OF WORK:

Fikres:

Loam width in cm:

Thread diameter in mm:
Threads / 1 cm’:

Shed height in cm
Loom setling:

Time of designing the pattern in min

Time of warping the loom in min:

WA | WE: backsirap |VEII'|.II:E| harizontal

Waight of band: Warp selling: Weaving time in min:
werlical | horizantal diagonal

Fabric dimensions in em (withaut finishing) Warp tansion, if possible to determine: Finishing Ume in min:

L | W Tatal in g: |1 thread/g

Finighing: Length of working aresa in cm Tatal working time in min:

DESCRIPTION OF WORK:

Required bevel of attention:

General comfort of work:

Satisfaction from work:

OTHER OBSERVATIONS AND A DESCRIPTION OF WORK:

warping high madium low high high
waaving high rmadium Lot medium rrdium
finishing high medium low law low

Pictura averleaf

Fig. 6 Documentation card for a band woven on a rigid heddle
SI.6  Dokumentacijska kartica za traku istkanu pomocu tkalacke dascice
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The cards are available for download in English and
Polish (http://www.archeo.uw.edu.pl/szablon.php?id=275;
http://www.archeo.uw.edu.pl/szablon.php?id=1207).

The card system can be transferred to an electronic
database and is, therefore, easily searchable and available
for statistical analysis. The system may also be converted
into electronic forms and uploaded on the Internet to be
filled online. A similar way of recording the weaving expe-
rience may also be employed in tests performed by skilled
craftspeople and textile technicians.

ACADEMIC VALUE OF EXPERIENCE

ARCHAEOLOGY EXPERIMENTS

The most important and anticipated outcome of expe-
rience archaeology experiments is primarily didactic in
character. However, the students’ academic approach to
hands-on activities combined with recurring documented
tests, a longer period of observation, a relatively large num-
ber of the participating actors (approx. ten each year), and,
finally, the author’s own interests, encouraged an inquiry
into more scholarly conclusions as well.

The observations recorded so far point to areas in which
experience archaeology may possibly be used in a more
scholarly-oriented discourse. The collected records facilita-
te or make it possible to:

«  objectively compare the work of different people with
different skill levels;

«  document personal progress in acquiring the weaving
skill;

«  compare the amount of time required to accomplish
the consecutive operational sequences of weaving
such as designing the fabric, warping the loom, wea-
ving and finishing for different looms and different we-
aving techniques;

- compare subjective observations and feelings about
the working position, evaluate the (dis)comfort of
work, the level of attention required and the satisfacti-
on gained from work;

« assess which of the operational sequences and tech-
niques are perceived as being relatively easier to per-
form (requiring less attention) and which, therefore,
may have been combined with other daily chores such
as childcare or food preparation.

«  compare different techniques and methods of pattern
weaving in terms of their relative difficulty and effici-
ency (Ulanowska 2014).

The data discussed below was gathered in the acade-
mic year 2013/2014, and all of it refers to the experience of
weaving bands on a rigid heddle. In all the documented
experience tests, weaving appeared to be the most time-
consuming part of band-making, whereas threading and
setting up the loom were ranked second on the operational
time-consumption scale. The finishing took third place, and
designing took the last, fourth, place (Fig. 7).

The relation between the overall weaving time and
the length of the fabric was in many cases less clear, likely
because the actors’ skill level was generally low and there
were noticeable differences in their efficiency (Fig. 8). The
efficiency of the entire weaving process was calculated per
one hour of work using two variables: the size of the fabric
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Za sada se u dokumentiranju koriste Cetiri tipa kartica:
trake, tj. kanice tkane na tkalackoj das¢ici, trake tkane na
tkalackoj dascici tehnikom izrade uzorka izvla¢enjem, tj. isti-
canjem niti osnove, trake tkane tkalackim plo¢icama, teksti-
li, tj. tkanine tkane na vertikalnom tkalackom stanu.

Kartice su dostupne za preuzimanje na engleskom i polj-
skom jeziku: http://www.archeo.uw.edu.pl/szablon.php?id=275;
http://www.archeo.uw.edu.pl/szablon.php?id=1207).

Sustav kartica moze se prebaciti u elektroni¢ku bazu po-
dataka te je prema tome lako pretraziv i pogodan za stati-
sticku analizu. Ovaj se sustav moze prebaciti u elektronicki
oblik i prenijeti na internet kako bi se ondje popunjavao. Sli-
¢an se nacin biljezenja tkalackih iskustava moze primijeniti i
u pokusima vjestih zanatlija i tkalackih tehnicara.

AKADEMSKA VRUUEDNOST
EKSPERIMENATA ISKUSTVENE
ARHEOLOGLUE

Najvazniji i predvideni ishod eksperimenata iskustve-
ne arheologije ponajprije se ti¢e njihove didakticke naravi.
Medutim, akademski pristup studenata prakti¢nim aktivno-
stima u kombinaciji s ponavljaju¢im dokumentiranim testo-
vima, zatim dulje razdoblje opazanja, razmjerno velik broj
sudionika (priblizno deset svake godine) te, napokon, auto-
ri¢in vlastiti interes, doprinijeli su tomu da zakljuéci sadrze i
znanstvenu komponentu.

Dosad zabiljeZzena opaZanja upucuju na podrucja u ko-
jima bi se iskustvena arheologija mogla rabiti u nesto znan-
stvenijem diskursu. Prikupljene biljeSke olaksavaju ili omo-
gucuju da se:

«  objektivno usporedi rad razlicitih ljudi s razlicitim razi-
nama vjestina;

+  dokumentira osobni napredak u stjecanju vjestine tka-
nja;

. usporedi koli¢ina vremena potrebna za obavljanje
susljednih aktivnosti u procesu tkanja, poput dizajna
tkanine, pripreme osnove, tkanja i zavrSavanja na razli-
¢itim tkalackim stanovima i koristenjem razlicitih teh-
nika tkanja;

«  usporede subjektivna opaZanja i osjecaji u vezi radnog
polozaja, procjene (ne)ugodnosti radnog procesa, ra-
zina potrebne pozornosti te zadovoljstvo koje rad do-
nosi;

. procijeni koji se dijelovi operativnhog niza i tehnike
smatraju razmjerno lakSima za izvodenje (zahtijevaju
manje pozornosti) te koji se, shodno tomu, mogu kom-
binirati s drugim dnevnim poslovima, poput brige o
djeciili priprave hrane;

«  usporede razlicite tehnike i metode izrade uzorkovanih
tkanina u smislu njihove relativne teZine i ucinkovitosti
(Ulanowska 2014).

Podaci o kojima se raspravlja u nastavku teksta prikuplje-
ni su tijekom akademske godine 2013./14., a svi se odnose
na iskustvo tkanja traka pomocu tkalackih dascica. U svim
dokumentiranim iskustvenim testovima, tkanje se iskaza-
lo vremenski najzahtjevnijim dijelom procesa izrade traka,
dok su uvodenje niti te postavljanje tkalackog stana stav-
ljeni na drugo mjesto na ljestvici zadataka koji oduzimaju
najvise vremena. Zavrsavanje je stavljeno na trece mjesto,
dok je dizajniranje zauzelo posljednje, ¢etvrto mjesto (sl. 7).

Odnos izmedu ukupnog vremena tkanja te duZine tka-
nine u mnogim je slu¢ajevima bio manje jasan, vjerojatno
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H Time of designing in mins/Vrijeme dizajniranja u minutama
H Time of threading and tensioning in mins/Vrijeme provlacenja i napinjanja u minutama
H Time of weaving in mins/Vrijeme tkanja u minutama
B Time of finishing in mins/Vrijeme zavriavanja u minutama

Fig. 7 Band weaving time registered according to the operational sequences of weaving
Sl.7  Vrijeme trajanja tkanja traka zabiljeZzeno prema operativhom slijedu tkanja

= Overall working time in mins/Ukupno radno vrileme u minutama
m Length of fabric in cm/DuZina tkanine u cm
Student 1 a6 240
Student 2 a1 235
Student 3 ag 120
Student 4 &0 116
Student 5 73 135
Student & 615 315
Student 7 E:B 100
Student 8 8%
Student 9 76 215
Student 9 a0 125
Student 10 54 133
Student 11 31 75
Teacher/ UEitel] 139 240

Fig.8 The comparison between the individual’s overall weaving time and the final length of the same fabric
SI.8  Usporedba ukupnog trajanja tkanja pojedinog sudionika te konacne duzine istkane tkanine
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Efficiency Ill: fabric length in centimetres per 1 hour of weaving /U¢inkovitost 11I: duZinatkanine u centimetrima po satu tkanja

W Efficiency II: fabric length in centimetres per 1 hour of the overall work/UCinkovitost I1: duZina tkanine u centimetrima po satu
ukupnoga rada

Teacher/UEitelj
Student 11
Student 10

Student 9
Student 9
120

Student 8 61,76

74,18
Student 7 '

Student 6

Student 5

Student 4

Student 2

Student 2

Student 1

Fig. 9 The comparison of the individual efficiency of the overall weaving process with the efficiency of the sequence of sole weaving,
calculated per one hour of work
S1.9  Usporedba pojedinacne ucinkovitosti ukupnog procesa tkanja s ucinkovitoscu slijeda samog tkanja, izracunata prema jednom satu rada

9
a8
7
E ——
5 —
4 —
3
2
1
0]
Level of attention - Level of attention - Level of attention -
threading and weaving/5tupan] pozomosti finishing,/5tu panj pozornosti
tensioning/5tupanj -tkanje - Zavriavanje
pozornasti- proviatenje i
napinjanje

W High/Visoki Medium Srednji - W Low/Miski

Fig. 10 The level of attention required for the operational sequences of weaving translated into numerical values: 1 - low level of attention,
3 - medium level of attention, 6 — high level of attention. The numbers on the horizontal axis reflect the number of respondents to
each question

SI. 10 Razina pozornosti neophodne za operativni slijed tkanja pretvorena u brojevne vrijednosti: 1 — niska razina pozornosti, 3 — srednja razina
pozornosti, 6 — visoka razina pozornosti. Brojevi na vodoravnoj osi predstavljaju broj ispitanika za svako pitanje
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in square centimetres and the length of the fabric in centi-
metres. Additionally, the efficiency of a single weaving pha-
se was calculated separately (Fig. 9).

The students’ efficiency was related to the manual skills
of an individual rather than to an actor’s craft skill and, as
it may be expected, the weaving phase appeared to be the
key variable affecting the overall efficiency of work. At the
same time, weaving was evaluated as work that required
most attention from the greatest number of students (five
respondents), whereas the least attention was required for
finishing fabrics (eight respondents) (Fig. 10). No correlation
was observed between working position recorded as loom/
warp tensioning and the efficiency of work, nor between
the efficiency and the general level of comfort.

Finally, the level of satisfaction with work, as a variable
dependent predominantly on the personality of the weaver,
appears to be unrelated to the overall time of work, its effi-
ciency or comfort. In general, students were fairly satisfied
with their hand-made fabrics, with only two respondents
describing the level of satisfaction from their work as “low”.

By analysing the recorded time of work in relative terms
such as a longer or shorter phase, it is possible to suggest
that the operational sequences of weaving were similarly
spread out over time in the past. These observations, com-
bined with the assessment of the amount of attention requ-
ired for the subsequent weaving sequences, may point to
how weaving was organized in households and where it
may have fitin amongst other daily duties such as childcare
and food preparation.

Moreover, there are some additional questions concer-
ning weaving as a skill, its organization and the functionality
of the textile tools used, formulated before the beginning
of each course. In the academic year 2011/2012, research
was mainly concentrated on measuring the time necessary
for learning the basic skill in experienced weaving tech-
niques (Ulanowska 2012) along with the issue of the relati-
ve time of work and the evaluation of weaving in terms of
the required level of attention and satisfaction from work,
which was further pursued during the 2012/2013 course
(Ulanowska 2014). Last year, we were focused on the func-
tionality of small clay spools (Siennicka, Ulanowska forthco-
ming), whereas the potential multi-functionality of different
types of loom weights such as crescent-shaped, cylindrical
and cuboid weights, is the main topic of investigation du-
ring the current course.

Some of the results of the experiments designed to
answer previously formulated questions seem to be less
dependent on the level of the craft skill of their actors. Mea-
suring the potential yarn capacity of copies of Late Helladic
small spools from Tiryns, or applying crescent-shaped and
cylindrical weights for band weaving purposes, was quite
successfully performed by inexperienced students.

CONCLUSIONS

Experience archaeology is a useful and effective didactic
tool in teaching about ancient textiles and textile producti-
on in societies of the past. By gaining as little as the initial
body knowledge of the textile craft, students participating

zbog toga $to je razina vjestine izvodaca uglavnom bila
niska te su postojale primjetne razlike u njihovoj ucinkovi-
tosti (sl. 8). U¢inkovitost ¢itavog procesa tkanja izraCunata
je po satu rada pomocu dvije varijable: veli¢ine tkanine u
kvadratnim centimetrima te duzine tkanine u centimetrima.
K tomu, zasebno je izracunavana ucinkovitost pojedine faze
tkanja (sl. 9).

Ucinkovitost studenata ovisila je o manualnoj vjestini
pojedinca vise nego o zanatskoj vjestini izvodaca te, kao
$to se moglo i oc¢ekivati, pojedina faza tkanja predstavljala
je klju¢nu varijablu koja je utjecala na ukupnu ucinkovitost
rada. Istodobno, tkanje je procijenjeno kao posao koji je
zahtijevao najvise pozornosti od najveceg broja studena-
ta (pet odgovora), dok je najmanje pozornosti zahtijevalo
dovrsavanje tkanine (osam odgovora) (sl. 10). Nije opazena
korelacija izmedu radnog polozaja, zabiljeZenog kao napi-
njanje stana/osnove te ucinkovitosti rada, niti izmedu ucin-
kovitosti i opce razine ugodnosti.

Na kraju, ¢ini se da razina zadovoljstva poslom, kao vari-
jable koja prije svega ovisi o osobnosti tkalca, nije bila pove-
zana s ukupnim vremenom rada, ucinkovitoscu ili ugodom.
Opcenito uzevsi, studenti su bili prilicno zadovoljni svojim
rué¢no izradenim tkaninama, s obzirom na to da je tek dvoje
njih opisalo razinu svoga zadovoljstva obavljenim poslom
kao ,nisku”.

Analiziraju¢i zabiljezeno vrijeme rada u relativnom smi-
slu kao dulju ili kracu fazu, moguce je sugerirati da su su-
sljedne operacije u procesu tkanja bile slicno rasporedene i
u proslosti. Ova opazanja, u kombinaciji s procjenom kolici-
ne pozornosti potrebne za susljedne radnje u procesu tka-
nja, mogu uputiti na to kako je tkanje organizirano u kucan-
stvima te gdje se moglo smjestiti u okviru ostalih dnevnih
zaduzenja, poput skrbi o djeci te pripravi hrane.

Nadalje, postoje i neka dodatna pitanja u vezi tkanja
kao vjestine, zatim organizacije tkanja te funkcionalnosti
koristenih tekstilnih alatki, koja su formulirana prije pocet-
ka svakog semestra. Tijekom akademske godine 2011./12.
istrazivanje je uglavnom bilo usmjereno na mjerenje vre-
mena potrebnog za stjecanje osnovnih vjestina u iskustve-
nim tehnikama tkanja (Ulanowska 2012), zajedno s pitanjem
relativnog vremena rada te evaluacijom tkanja u smislu po-
trebne razine pozornosti i zadovoljstva poslom, sto je zatim
nastavljeno i tijekom 2012./13. godine (Ulanowska 2014).
Prethodne smo se godine fokusirali na funkcionalnost ma-
lih glinenih kalemova (Siennicka, Ulanowska, u pripremi),
dok je moguca multifunkcionalnost razli¢itih tipova utega
za tkalacki stan, poput polumjesecastih, cilindri¢nih te koc-
kastih, glavna istrazivacka tema tijekom tekuéeg semestra.

Neki od rezultata eksperimenata osmisljenih da ponude
odgovor na prethodno formulirana pitanja ¢ini se da ma-
nje ovise o razini zanatske vjestine njihovih izvodaca. Zada-
Ci poput mjerenja potencijalnog kapaciteta za namatanje
prediva za kopije malih kasnoheladskih kalemova iz Tirinta,
kao i koristenje polumjesecastih i cilindri¢nih utega u tkanju
traka, sasvim su uspjesno izveli neiskusni studenti.

ZAKLJUCCI

Iskustvena arheologija jest korisno i ucinkovito didak-
ticko sredstvo za ucenje o drevnim o drevnim tekstilima i
njihovoj proizvodnji medu (pra)povijesnim zajednicama.
Stjecanjem ve¢ maloga pocetnog fonda znanja o izradi
tekstila, studenti koji sudjeluju u iskustvenim testovima
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in experience tests are better prepared to understand the
high level of social involvement and economic effort requ-
ired by textile manufacturing, the complexity of its chaine
opératoire, and the interlinking of technological sequen-
ces with the cultural, social and economic environment.
By using copies of archaeological artefacts, the actors be-
come more aware of the functionality of textile tools and,
therefore, may more easily perceive the relationship betwe-
en the parameters of the preserved tools and the quality
of the usually perished fabrics. Finally, students’ hands-on
experience with handling copies of archaeological artefacts
will hopefully contribute to a more technology-focused
approach to their archaeological research in the future.

Experience archaeology tests, if properly documented
and analysed, may also serve as a source of analogies in aca-
demic research on textile production, especially in research
on textile manufacturing in households and its organizati-
on, as well as textile tools analyses. Such analogies may also
be useful in studies aiming to investigate the organization
of apprenticeship in societies of the past.

Although experience tests are less controlled and less
reliable than archaeological experiments, their possible ad-
vantage may be seen in introducing a greater number of
enactment modes or procedural choices for operational
sequences of textile production. Another benefit may be
connected to the higher number of participants, especially
in comparison with experimental tests, which require parti-
cipation of skilled and, therefore, fewer textile experts. Met-
hodological principles for experience archaeology should
be formulated with the emphasis on limitations resulting
from the shortage of archaeological evidence, low skill le-
vel of actors and discrepancy between materials and tools
applied in tests and the ones used in the past. Accordingly,
the methodological principles should primarily formulate
objectives of tests, tenets of their enactment, and a system
of documentation.

The social relations established between the partici-
pants of the experience archaeology tests in weaving form
part of intangible results. However, the overall pleasure
derived from cognitive apprenticeship and the collectively
of the enacted tasks and trials, as well as the ultimate satis-
faction from work felt by a majority of students may offer a
glimpse of how the job of weaving may have been percei-
ved by workers in prehistory, not necessarily in Bronze Age
Greece!

1 Students of the Institute of Archaeology, University of Warsaw, who took
part in experience archaeology tests in years 2011-2014, in alphabetical
order: M. Baranska, K. Bijalski, K. Bonio, A. Charycka, K. Cichecka, N.
Dmitruk, E. Gorzko, M. Jedrzejewska, A. Kaliszewska, P. Klimaszewski,
K. Kopanska, D. Kossowska, A. Kraszewska, W. Krzemien, 1. Krzyszc-
zak, A. Lada, N. Luszczyk, A. Mech, E. Minko, M. Mi$nicki, J. Nurczyk,
A. Pawlikowska, L. and M. Piasecki, M. Pigtkowska, M. Politowska, A.
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postaju bolje pripremljeni za razumijevanje visoke razine
drustvene uklju¢enosti i ekonomskog ulaganja koju zahti-
jeva proizvodnja tekstila, o slozenosti lanca operacija, kao
i povezanosti tehnoloskih sljedova s kulturnim, drustvenim
i gospodarskim okolisem. Koristenjem replika arheoloskih
predmeta, sudionici postaju svjesniji funkcionalnosti tek-
stilnih alatki te u skladu s tim mogu lakse uvidjeti odnose
izmedu parametara sac¢uvanih alatki i kvalitete najvec¢im
dijelom nesacuvanih tkanina. Naposljetku, prakti¢no isku-
stvo koje studenti stjecu rukovanjem replikama arheoloskih
predmeta ce, nadajmo se, doprinijeti da u svojim budu¢im
arheoloskim istrazivanjima usvoje pristup koji pridaje vise
pozornosti tehnoloskim aspektima.

Ako se dokumentiraju i analiziraju na ispravan nacin,
iskustveni arheoloski testovi mogu takoder posluZiti i kao
izvor za analogije u akademskim istrazivanjima o proizvod-
nji tekstila, pogotovo u istrazivanju o proizvodnji i organi-
zaciji proizvodnje tekstila u kucanstvima, kao i u analizama
tekstilnih alatki. Takve analogije mogu takoder biti korisne
u studijama kojima je cilj prouciti organizaciju naukovanja u
proslim drustvima.

lako su iskustveni testovi slabije kontrolirani i manje po-
uzdani od arheoloskih eksperimenata, kao njihovu mogucu
prednost moze se istaknuti uvodenje veceg broja nacina
provedbe ili proceduralnih mogucénosti za faze operativnog
slijeda proizvodnje tekstila. Druga korist moze se povezati
s vecim brojem sudionika, narocito u usporedbi s eksperi-
mentalnim testovima koji zahtijevaju sudjelovanje izvjezba-
nih te, samim time, rjedih stru¢njaka. Metodoloska nacela
za iskustvenu arheologiju trebala bi se formulirati s nagla-
skom na ograni¢enja koja proizlaze iz nedostatka arheolos-
kih dokaza, niske razine vjestine sudionika te proturje¢nosti
izmedu materijala i alatki koriStenih u testovima te onih ko-
ristenih u proslosti. U skladu s tim, metodoloska nacela bi
prije svega trebala postaviti ciljeve za testove, nacela njiho-
ve provedbe, kao i sustav dokumentiranja.

Drustveni odnosi uspostavljeni izmedu sudionika isku-
stvenih arheoloskih testova u tkanju ¢ine dio nematerijalnih
ucinaka. Medutim, ukupno zadovoljstvo koje je proizaslo iz
kognitivhog naukovanja te provedenih zadataka i pokusa,
kao i krajnje zadovoljstvo radom prisutno kod vecine stu-
denata moze nam ponuditi uvid u to kako su posao tkanja
mogli dozivljavati radnici u pretpovijesti, iako ne nuzno i u
bron¢anodobnoj Grekoj.!
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