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Doéekasmo i prvi broj jos jednog wmuzejskog glasila u Zadru. Pored
»Diadore« pojavise se i »Vrulje«. Ispuni se tako Zelja i nastojanje zadarskih
muzealaca da — kulturno-povijesnu bastinu sve tamo od kraja ranog srednjeg
vijeka; etnolo$ko-etnografsko bogatstvo; osobitosti iz oblasti prirodnih zna-
nosti; moderno slikarstvo od vremena ilirskog preporoda; noviju povijest od
sredine XIX stoljeca do na$ih dana — muzeoloSkim pristupom predstave
strucnjacima i Siroj javnosti.

Historijat zadarskih muzeja bogat je i zanimljiv. Od zanesenih sakupljaca
starina, privatnih arheolosSkih zbirki (najvrednija zbirka Danieli-Pelegrini u
XVIII st.), osnivanja Narodnog muzeja (proglas dalmatinskog namjesnika
grofa Vettera von Lilienberga 1832. kada pocinje prikupljanje uzoraka iz
prirodnih znanosti, starina i narodne i industrijske djelatnosti; uprava ime-
vovana 28. svibnja 1838) do nasih dana prijeden je bogat i zanimljiv put.
Biljezimo vrijeme poletna rada, stagnacije, godine otudenja Zadra od matice
zemlije (1920—1944), ponovo osnivanje Narodnog muzeja 1945. u slobodnu
Zadru, osamostaljenje muzejskih odjela u samostalne ustanove 1952, da bi
pornovo bio osnovan Narodni muzej 1. prosinca 1962, kao kompleksna muzej-
ska ustanova regionalna znacaja (zadarsko-biogradsko-benkovacko-obrovadko
podruéje).

Ovaj prvi broj naSega glasila predstavija javnosti radove o materijalima
trgovackog broda s kraja XVI stoljeca. Po svemu sudedi, lokalitet Gnalié
predstavija najznacajnije hidroarheolo$ko nalaziste u nas.

Svaki ce broj »Vrulja« obuhvatiti problematiku jednog uieg tematskog
podrucja djelatnosti nasega muzeja.

Na zadarskom knjiZevnom vrelu evo jo$ jednog izdanka.

VALENTIN URANIJA



BROD KOD GNALICA

NASE NAJBOGATIJE HIDROARHEOLOSKO NALAZISTE

KSENIJA RADULIC

poéet‘-kom rujna 1967, slucajnim
stjecajem okolnosti, doslo je do jed-
nog od najzanimljivijth arheoloskih
otkriéa posljednjih godina u Jugosla-
viji. Dok se arheoloska istrazivanja
usmjeruju dalekim epohama da bi se
sistematskim radom na osnovu osta-
taka materijalne kulture saznalo &to
vise o zivotu ljudi, nasli smo se od-

jednom neocekivano suoceni s velikom
koli¢cinom predmeta koji izvrsno do-

kumentiraju materijalnu kulturu jedne

relativno novije epohe o kojoj crpimo
saznanja uglavnom na osnovu pisanih
izvora i likovnih predstava.

U moru, s jugoistotne strane oto-
¢ica — hridi Gnali¢ (sl. 1) u Pasman-
skom kanalu, na dubini od 26 do 29



metara otkriveni su ostaci broda s
bogatim i raznolikim teretom (sl. 2).
Zavod za za$titu spomenika kulture
i Narodni muzej u Zadru, dvije usta-
nove nadlezne za podrucje gdje 'se
Gnali¢ nalazi, organizirali su tri kam-
panje istrazivanja, dvije u listopadu
1967, a treéu u listopadu slijedece
godine. Doslo je na vidjelo mnostvo
predmeta koji su s jedne strane po-
tvrdili naSe poznavanje materijalne
kulture kasne renesanse u jadranskom
bazenu, s druge otvorili niz pitanja o
nadinu i mjestu proizvednje te raspa-
¢avanju nekih artikala i tako opcenito
obogatili kulturnohistorijsku proble-
matiku XVI st.

Pored stedenih mauc¢nih i kulturnih
vrijednosti, rad na Gnaliéu imao je
za nasu sluzbu zastite i veliko prakti-
¢no znacenje. To je bio prvi put da se
u zaista velikom opsegu stavilo na kus-
nju sve §to ona danas u hidroarhecio-
giji moZe postici, i to jednako ma ra-
zini organiziranja 1 izvodenja samog
istrazivanja kao i pa razini organizira-
nja i izvodenja konzervacije izvadenog
materijala, Iskustvo je na vrlo ostar
na¢in pokazalo u ¢emu je suStina tes-
koc¢e rada na hidroarheologiji: dok su
nauéni ciljevi i metode zajednic¢ki kao
i u kopnenoj arheologiji, sredstva rada
su potpuno razli¢ita, neuporedivo slo-
zenija i skuplja. Nadalje, sredina u
kojoi se rad izvodi trazi specijalnu
kondiciju i obuku opcenito smatranu
jednom od najtezih i najriskantnij’h,
§to dovodi do takove podjele rada, da
onaj tko snosi odgovornost za istrazi-
va¢ki uspjeh pothvata nije u mogud-
nosti da rad meposredno prati i upra-
vlja. Ta se podvojenost moze rijesiti
samo tako da rad obavlja takav tip
struénjaka istrazivaca koji je istovre-
meno i arheolog i ronilac, i da mu
stoji nma raspolaganju mnarocito u te
svrhe adaptirana oprema. Mi nismo
imali ni jedno ni drugo i to se odra-
zilo na rezultatu. Onima koji ¢e mo-
zda primijetiti da u nedostatku takve
ekipe ne bi trebalo poduzimati tako
odgovorne istrazivacke radove, odgo-
vorit cemo: moralo ih se poduzeti
i dobro je da ih se poduzelo. Kao Sto
se na zalost Cesto dogada u hidroarhe-

oloskim istrazivackim kampanjama,
tako su i olupinu broda kod Gnalic¢a
prona$li ronioci amateri i za svoj ra-
¢un stali kopati i raznositi predmete.
Upravo zahvaljuju¢i tome saznalo se
za naSe nalazi$te. Preuzimajuci odgo-
vornost da se posao izvrsi improvizi-
ranim sredstvima i nacinom, nadleZzne
institucije su mozda onemogudile da
Gnali¢ bude primjer jednog uzornog
hidroistrazivanja, poput onog naprav-
ljenog sa »Wascme, ili na maloazij-
skoj obali, ili u Liguriji, $to bi vri-
jednost naSeg nalaziSta sigurno zaslu-
zivala, ali isto tako je istina da se samo




brzom pravovremenom akcijom mogao
spasiti dragocjeni i primamljivi brod-
ski teret. Unato¢ svem neiskustvu,
uspjelo se sakupiti i niz dragocjenih
podataka, bez kojih sami predmeti ne
bi znacili onoliko koliko danas znace.

Na radu na nasSem brodu nasli su se
prvi put zajedno konzervatori, muze-
alci i administratori iz nadleznih teri-
torijalnih ustanova, ronioci (sl. 3) i
brodovi Jugoslavenske ratne mornari-
ce, klupski i individualni ronioci. U
konzervacijskom dijelu posla suradnja
je obuhvatila i druge ustanove, od

kojih neke mati¢ne republi¢ke, mnoge

pojedince, a prodirila se i do stranih
institucija u Svedskoj i Svicarskoj.

Program rada je bio slijededi: foto-
grafski zabiljeziti stanje dna prije bilo
kakvog rada, izvaditi rasute predmete
s povrsine dna (sl. 4, 5), odstranje:-
njem mulja ustanoviti obris i kon-
struktivne elemente broda te polozaj
i vrst brodskog tereta, dokumentirati
jedno i drugo, napraviti plan vadenja
predmeta, izvaditi ih, dokumentirati,

spakovati i transportirati do mjesta
uskladistenja odnosno do mjesta pri-
marne Kkonzervacije, odrediti konzer-
vacijski postupak i izvrSiti konzerva-
ciju. U ostvarivanju programa bili su
upotrijebljeni sredstva i metode uobi-
cajeni u hidroarheologiji, na tehnic-
kom nivou koji nam je bio pristupa-
¢an. Tako se fotografiranje i mjerenje
nalazi$ta vrsilo u numeriranim kvad-
ratnim poljima, sa stalkom koji je osi-
guravao ortogonalnost snimka, odstra-
njivanje mulja i pijeska pomodéu tzv.
mamut sisaljke s pogonom na benzin-
ski kompresor i s pomocu platnenih
vatrogasnih cijevi (mulj se nije pre-
tresao na palubi ve¢ se odvajanje usi-
sanih predmeta vrsilo preko mrezice
na donjem otvoru cijevi), podizanje
manjih predmeta pomocu koSara od
siblja i od aluminija, sa rupicama za
otjecanje vode, i sl. Plan rada je bio
podreden programu, iako su cesto te$-
koce tehnicke i meteoroloske naravi,
a posebno one prouzrokovane nedo-
statkom iskustva, nametale na Zalost
neizbjezna odstupanja.

Po vrstama i kolicinama mnadenih
predmeta zaklju¢ujemo da je na$ brod
bio trgovacki i da je bio, kao Sto je
i normalno za one vrijeme, sposoban
za oruzanu obranu. Udes ga je zadesio
za vrijeme jedne od uobicajenih plo-
vidbi koje je wvaljda redovno obavljao.
Nalaz upravo takve vrsti, slicno nala-
zima odijednom zatrpanih gradova kao
Sto su Pompeji, ima jednu svoju spe-
cifi¢nost, a ta se sastoji u tome Sto
omogucuje da se dobije presjek kroz
sadrzinu jednog obi¢nog, svakodnevnog
trenutka i mjesta historije. Zahvalju-
juci okrutnom sluc¢aju Sto je katastro-
fa — prouzrokovana vjerojatno olu-
jom — zadesila brod kad je u naSe
vode uplovio iza kako je u tada naj-
vecoj luci Mediterana, Veneciji, ukrcao
mno$tvo robe za svagodnevnu upo-
trebu, i to robe koja ide od polufa-
brikata do gotovih proizvoda, a priie
negoli je roba bila prodana, presjek
§to nam ga daje na$ nalaz neobicno
je potpun i daje uvid i u ona podru-
¢ja zivota i privredivanja u XVI st.
koji se malaze iza onog koji tvori lice
povijesti.



Izvadeni predmeti pripadaju, dakle,
opremi broda (osam broncanih topova
i vise kugli, dva sidra, neSto od kera-
mickog, bakrenog i kositrenog posuda,
mno$tvo okamina koje su sacuvale
oblik uzadi, te ¢vorova i kuka na nji-
ma, brodski balast od kvarcitnog ka-
menja i $ljunka) i trgovackom teretu
namijenjenom prodaji po, vjerojatno,
lukama Jadrana i isto¢nog Mediterana
(mjedeni svijeénjaci za zid i strop,
stakleno posude, okrugla i cetvrtasta
stakla za prozore, stakla za ogledala i
zrma za ogrlice, mjedeni praporci,
igle pribadace, naprsnjaci i britve,
smoci mjedene zice razlicitih deblji-
na, mjedene folije, cinober priprem-
ljen u kuglama od po cca 70 kg, olovni
karbonat odljeven u male cunjice, ko-
sitar u obliku uskih Sipki dugih 70 cm.
zigovanih mleta¢kim zigom, sanduk i
kutija s britvama i okovana Skrinja
(kasa) sa unutra viSe suknenih kapa,
parom ko$ulja, pecom damasta i va-
gom za precizna mjerenja, crvena i
zuta uljena boja).

Mjedene folije, kositrene S$ipke, ci-
nober, olovni karbonat, i peca damasta
su, koliko nam je uspjelo dosad sa-
znati, apsoluini unikati. Ako se za nji-
hovu proizvodnju i znalo, do ovog
nalaza nedostajali su primjerci.

Posebnu zanimljivost predstavijaju
ostaci originalne ambalaze robe i po
daci o pakovanju i smjestaju na bro-
du. Sipke kositra su bile pakovane
poredane jedna uz drugu u sanducima
vel. 30 x 30 x 75 cm, poslaganima
naizmjenice s uskim, pa Sirokim stra-
nama. Daske tih sanduka su debljine
cca 2 cm, grubo tesane, spojene na
uglovima pravokutnim utorima i pri-
¢vricene zeljeznim cavlima. Za ¢unjice
olovnog karbonata moglo se ustanoviti
da su se nalazili u bad¢vicama (sl. 6)
visine 70 cm, a promjera 50 cm (bile
su u svemu nalik na one koje se danas
upotrebljavaju za slanu ribu). Dna
bacvica bila su signirana uZarenim Ze-
lijezom. Tako se na dva dna mnalazi
utisnut monogram S Z i kriz izmedu
slova (sl. 7), a na treem inicijali
G. P. i muska glava u profilu (sl. 8).
Svici mjedenog lima takoder su se
nalazili u badvici, promjera 40 cm,

a visine 55 cm, dok su zidni svijecnja-
ci bili u velikoj bac¢vi promjera 70 om,
a visine 1 m. Zidni svijeénjaci su bili
sloZeni rastavljeni u dijelove i to tako
da je u element s rukom bio sloZen
tanjuri¢ a u nj c¢aska i krak. Veliki
vise¢i svijeénjaci ¢ini se da su bili u
posebnim sanducima. Staklene cade
su bile pakovane u pletene kosare, a
prozorska stakla sloZena jedno uz dru-
go i zasticena slamom. Crvena boja je
nadena u dvama sanducima veli¢ine
80x 110 cm, dok je zuta boja bila u
bac¢vicama poput onih u kojima se
nalazio olovni karbonat. RuSenje i va-
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ljanje prilikom udesa, nagrizanje drva
od strane crva i ukotvljenost u mulju
uc¢inili su da se teret nije mogao dici
skupa s pripadaju¢om ambalazom vec
posebno. Najveca koncentracija robe
bila je na pramcanom i srediSnjem
dijelu broda, ali je dio bio rasut i
izvan opsega olupine, ¢ak i 30 m
dalje, gdje je nadenz velika mnoZina
staklenih c¢asa. To se moZe objasniti
da su ti predmeti ispadali iz broda dok
je ovaj tonuo, ili da su ih mornari u
tom ¢asu namjerno izbacili.

Ostaci broda su naravno minimalni.
U tako toplom moru kao $to je Jadran-
sko Zive crvi koji nagrizaju drvo i za
mnogo krac¢e vrijeme negoli je vri-
jeme proteklo od potonuca broda do

danas. Sacuvani su dijelovi kobilice,
rebara i brodske oplate, majbolje
tamo gdje je mulj bio dublji
i kompaktniji. Pramac broda se mo-
gao wustanoviti po ostacima Zeljeznih
okova na kosniku broda i ostacima
oplate, a upravljen je prema zapadu-
-sjeverozapadu. Ukupna duZina nalazi-
$ta je oko 40 m, Sirina oko 8 m. Iz
toga se samo pribliZzno mogu odrediti
dimenzije samog broda koji je bez kos-
nika mogao mjeriti oko 30 m. Slaba
o¢uvanost broda onemogucuje da se
bilo $tp odredenije zalh-juﬁ o vrsti ko-
joj je pripadao, da li je bio galija, ili
galijun (galeazza), koji su se razliko-
vali prvenstveno nadgradnjom. Broj
topova mije takoder mjerodavan u tu
svrhu. Sigurno je jedino da nije mar-
celiana, najces$ci tip trgovackog broda
u to vrijeme, jer je nasa olupina zna-
tno vecih dimenzija. Brod je doplovio
do Gnali¢a svakako poslije 1582. go-
dine, koja nam je posvjedoCena na
dvama topovima. Vjerojatno je stradao
ve¢ do kraja stoljeca ili odmah na
pocetku slijedeceg, jer roba ma mjemu
po svojim stilskim osobinama ne pre-
lazi to vrijeme. Postoji mogucénost da
se arhivskim istrazivanjem doznaju
pojedinosti o brodolomu, pa tako i
tatna provenijencija broda, jer prem-
da je sasvim vjerojatno da je tada
dolazio iz Venecije, to ne mora znaciti
da je bio mletacki (grbovi na topovi-



ma nisu mletacki, $to opet ne daje
bez daljnjega osnova da se samo zbog
toga isklju¢i pripadni$tvo Veneciji,
ve¢ samo da se to pitanje ostavi zasad
otvorenim).

Do sredine XVII st. brodski udesi
s¢ mogu pratiti samo na osnovu no-
tarskih spisa u vezi osigurznja roba.
Od tog vremena dalje mletac¢ka vlada
propisuje Ickaln'm vlastima uzimanje
podataka u sluc¢aju stradanja broda

SIDRA | TOPOVI

IVOPETRICIOLI

i

Od inventara koji je pripadao brodu
izvuceno je mnogo. Razne zeljezns
kuke i omce, dijelovi uzZeta, sasvim
korodirani i obrasli $koljkama, kora-
liima i algama, jo$ ¢ekaju na konzer-
viranje, ali teSko je vjerovati da ce se
nac¢i nesto vrednijeg materijala. No
najmarkantniji predmeti: sidra i to-
povi dobro su sacuvani i zasluzuju
punu paznju. Naroc¢ito pak topovi koji
su saliveni od bronce i ukraseni razno-
likim reljefnim elementima.

Dva Zeljezna sidra vecéih su dimen-
zija: jedno je dugacko 4,85 m, Siroko
2,65 m, drugo je dugo 3,75 m, a $iroko
2 m. Imaju jednostavan oblik s jed-
nom preckom blago savijenom na ko-
joj su dvije trokutaste Siroke lopate.
Na vrhu se nalazi $irck prsten (sl. 9,
10). Drvena masivna greda koja se po
ondasnjem obicaju nalazila ispod

prstena u polozaju okomitom na pre-
¢ku sidra nije se sacuvala.

Na brodu je pronadeno osam bron-
Canih topova. Cetiri vecih dimenzija
predstavljaju uobicajen tip starog tcpa

na njihovom podruc¢ju, kao i posada-
ma brodova da udese prijavljuju. Na
tim arhivskim izvorima treba nastaviti
trazenje. Medutim, kolikogod rje$enje
tog pitanja bilo interesantno, ono ipak
ima ograni¢enu vrijednost! Odrediva-
nje tacnog vremena udesa i pripadno-
sti broda ne moze bitno utjecati na
nase poznavanje ondasnjih prilika. Sva
neprocjenjiva dokumentarna vrijed-
nost je u teretu broda.

koji se punio kroz cijev odnaprijed.
Poznat je po razli¢itim nazivima, ved
prema Kkalibru: sakro, kolubrina, falko,
falkonet itd. Cetiri manja imaju ure-
daj za punjenje odostrag i pripadaju
tipu poznatom po imenu pedriera. Dok
su topovi prvog tipa imali posebna
lezista s kota¢ima i nalazili su se na
palubi, pedriere su bile usadene u
ogradu broda pomodu viljuske koja je
cmogucavala kretanje cijevi horizon-
talno i vertikalno.
Najreprezentativnija su dva najveca
topa. Potpuno su jednaki (sl. 11). Du-
gi su 3,50 m. Najsiri su na straZznjem
dijelu, na ojacavaju¢em prstenu 33 cm.
Cijev na najuzem dijelu ima dijametar
16 cm, a usta 23 cm. Kalibar cijevi je
9,1 cm. Bogato su ukraseni pomno mo-
deliranim reljefnim ukrasima renesan-
snih karakteristika. Usta cijevi (sl. 12)
su profilirana poput klasi¢ne baze stu-
pa s torusom i trohilusom. Na tu pro-
filaciju nastavljaju se tri girlande po-
vezane trima dugmetima na gornjoj
i donjoj strani cijevi. Na tu dugmad




okacena su dva akantusova lista s
volutama, na svako po jedan. Ispod
gornjeg akantusova lista izraden je
bogat okvir za grb s kicankom mna
vrhu, a s boé¢nih strana ima po jednu
orlovsku glavu s vrpcom u kljunu.
Pod okvirom nalaze se reljefni inicijali
Z. A. odijeljeni rozetama (sl. 13). Na
mjestu gdje je cijev zadebljana i gdje
se nalaze istaknuti krakovi oslonca
topa, nalazi se takoder bogata profi-
lacija i na gornjoj polovini pet reljel-
nih akantusovih listova. NeSto iza kra-
kova nizu se reljefni rimski brojevi
MDLXXXII izmedu dviju reljefnih ro-
zeta (sl. 14). Najbogatiji su ukrasi oko
otvora za fitilj (sl. 15). Dvije istaknu-
te biljne volute uokvirile su sam otvor.
Nad njima polozito su prikazane dvije

manje, a nad njima profilirana preo
krenuta baza nad kojom se dize visoka
profilirana noga kosarice. Flankiraju
je dvije biljne volute. Kosarica vrlo
malih dimenzija puna je cvijeca, a dva
lista vise sa strana. Na obje strane
ornamenta nalaze se dva akantusova
lista. Na najistaknutijem dijelu profi-
liranog prstena ugravirani su arapski
brojevi, na jednom topu 2360, a na
drugom 2380.

Trazeéi primjerke topova slicnih
ovim dvama pronasli smo najvise do-
dirnih tacaka s topovima koje su u
Veneciji u XVI st. lijevali pripadnici
obitelji ljevaca Albergetti. Top datiran
MDXXXIII i potpisan HIERONYMI
ALBERGETI u Pomorskom muzeju
(Museo storico mnavale) u Veneciji
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ukrasen je slicnim akantusovim listo-
vima, ali manjim od masih, a oko cije-
vi su girlande s dugmetom sli¢ne na-
§ima. Top datiran MDLXVIII u istom
muzeju koji je salio Sigismondo Alber-
getti ima gotovo identican okvir grba
s kidankom na vrhu s identi¢nim or-
lovskim glavama s vrpcom u kljunu.
Akantusovi listovi i drugi dekorativni
elementi takoder su jako sli¢ni. Inici-
jali ljevaca iz te obitelji I. A. (Tulius A.)
ili S. A. (Sigismundus A.) odijeljeni
su rozetama jednako kao Z. A. na na-
§im topovima. Moze se stoga s prili¢-
nom sigurno$éu pretpostavljati da se
u inicijalima Z. A. krije neki dosad

I

nepoznati predstavnik te obitelji mle-

tadkih ljevaca topova. Usput spomi-

njemo da je jedan Albergetti, Virginije
bio ljeva¢ Dubrovacke Republike od
1545. do 1569.

Dva druga topa s punjenjem kroz
cijev. misu medusobno toliko sli¢na
koliko dva prethodna, ali u biti tvore
takoder par (sl. 16). Neznatne su raz
like u dimenzijama i u ornamentalnim
detaljima, dok im je osnovni oblik

jednak. Cijevi su im oktogonalne. Bri-

dovi teku kontinuirano od straznjeg
dijela do usta cijevi, a da nije posebno
istaknut dio od oslonca do strainjeg
dijela, kao $to je bio slucaj s prethod-
nima. Time topovi izgledaju vitkiji, a
precizno izradeni bridovi, profilacija i
diskretno wupotrijebljeni ornamentalni
detalji daju topovima izvjesnu klasi-
¢nu eleganciju.

Neznatno kraci top (dug 2,58 m)

-ima otvor za fitilj uokviren glatkom

pravokutnom tablicom Sirokom 7,5 cm,
a visokom 5,2 cm. Sa strana izradene
su dvije bradate ljudske glave s dija-
demama (vis. 4 cm) tako stilizirane
da dijadem i brada tvore tablici silu-
etu klasi¢ne »tabula ‘ansata«. Oko 30
cm od fitilja prema ustima cijevi na-
lazi se reljefni grb ovalnog oblika

(>
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uokviren vijencem i okrunjen grofov-
skom krunom (7 bisera). Grb je po-
dijeljen u tri dijela. Gornju trecinu
ispunja 7 ljiljanovih cvjetova. Donje
dvije trecine vertikalno su podijeljene
u dva jednaka dijela. Lijevu polovicu
ispunjaju tri kriza s trilobama na
vrhu krakova, a na desnoj su dijago-
nalno postavljene dvije grede. Nismo
identificirali grb, ali gornji dio s ljilja-
nima ukazuje na Francusku, buduci
da se c¢esto na grbovima francuskih
pokrajina i gradova nalaze u gornjem
dijelu ti simboli koji pripadaju fran-
cuskom kraljevstvu.

Drugi top, nedto duzi (2,61 m) ima

kod otvora za fitilj tablicu istih dimen-

zija kao i prvi s reljefnim okvirom
koji se sa strana produZuje u dva de-
korativna elementa. Unutar okvira su
izradeni inicijali G. P. (sl. 17). Prema
cijevi otprilike jednako wudaljeno od
fitilja kao grb ma prethodnom topu
nalazi se prazno polje grba nemirne
siluete. (Podudaranje inicijala G. P. s
inicijalima na jednoj bacvi sigurno
nije slucajno!)

Od pedriera dvije tvore par. Potpu-
no su jednake. Imaju broncane cijevi
duge 1,12 m s ustima profiliranim po-




put baza klasicnog stupa. Blaze ista-
knuta profilacija nalazi se i pored za-
debljanja u straznjem dijelu. Dio za
punjenje topa — leZiSte za »maSkul«
(naprava poput posude u koju se ma-
bijalo zrno i barut) — izraden je od
zeljeza kao 1 viljuska kojom je top
bio zataknut u ogradu broda. Samo se
na jednom topu sacuvao taj Zeljezni
dio jako korodiran i obrastao. Na pri-
lozenom crtezu (sl. 19) rekonstruirali
smo ga po analogijama zadrzavajucdi
tatne dimenzije. Oba topa na pred-
njem dijelu cijevi imaju jednake male
grbove ovalnog oblika uokvirene zavo-
jima (dim. 105x6,5 cm) s praznim
poljem. Ukupna im je duzina (cijev,
leziSte »maskula« i rucka zajedno) iz
nosila oko 2 m.

13
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Od trece pedriere satuvala se samo
bronc¢ana cijev, duga 1,07 m promjera
od 18 do 13 cm, s ustima uobi¢ajene
profilacije, s cetiri karakteristi¢na is-
taka sa strana: dva valjkastog oblika
poput onih na velikim topovima, na
kojima je bila zakacCena viljuska, i dva
prizmati¢nog oblika o koje je bilo pri-
kovano zZeljezno leziSte za masSkul. Na
prednjem dijelu cijevi nalazi se relje-
fni maskeron bradatog muskog lica u
kasnorenesansnom  okviru, zanatski
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vjesto izraden (10,5x8 em), a pod
njim inicijal C (sl. 18),

Od cetvrte pedriere takoder imamo
samo cijev, jer se zeljezni dio, danas
sasvim amorfan, odvojio od nje kratko
vrijeme nakon $to je izvaden iz mora.
Bio je to najmanji top. Cijev je duga-
¢ka samo 87 cm, s dijametrom od 7,5
i 10 ocm s promjerom kalibra 4,5 cm.
Na prednjem dijelu nalazi se ovalni
grb (sl. 21) bez okvira, visok 9 cm
podijeljen horizontalno u dvije polo-
vine. U gornjoj je prikazan okrunjen
dvoglavi orao s manjim grbom na prsi-
ma (cik-cak linija). Donja je polovina
podijeljena vertikalno u dva dijela. Na
lijevom dijelu nalazi se monogram sa-

4



stavljen od slova P, N i M sa cvijetom
na vrhu. Na desnom prikazana je pal-
ma, lijevo od nje ljiljanov cvijet, a
desno goli djecak sa Stitom koji dize
ruku prema kro$nji palme. Nismo
uspjeli identificirati taj grb. Na krat-
kom zadebljanju cijevi gdje je bilo
prikovano lezi$te »maskula« ugraviran
je broj 87.

Zanimljivo je mapomenuti da su svi
topovi osim najmanje pedriere istog
kalibra 9,1 cm. Pronadeno je i mekoli-
ko kamenih kugla i ostaci jedne Zelje-
zne, koje odgovaraju tom kalibru.

S ovim topovima treba povezati i
mjerilo za kalibre topova tzv. scala
librarum koje je pronadeno i prije
pocetka sistematskog istrazivanja (sl
20). Dugo je 25 cm. Izradeno od mjedi.
Obi¢no se takve »scale« nalaze ugra-
virane na bodezima.

]
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DAMAST

KSENIJA RADULIC

K ako smo vec rekli, damast je naden
u okovanoj &krinji (sl. 22). To je tipi-
¢na &krinja kakva se upotrebljavala
donedavno za blagajnu. Zeljezni lim na
unutras$njim i vanjskim plohama, vrp-
casti okovi prikovani velikim cavlima
sa §irokim glavama i kompliciran si-
stem brave garantirali su sigurnost.
Mnogi nasi muzeji ¢uvaju takve bla-
gajne, naro¢ito pomorski. Nasa $krinja
ima slijede¢e dimenzije: vis. 65 cm,
duz. 97 cm, $ir. 59 cm; poklopac je
dug 105 cm, sirok 64 cm.

Damast se zajedno s ostalim pred-
metima nalazio u hrpi muljem zapr-
ljane slame. Mulj je bio tako fin i
gust, da se u prvi mah nije moglo ras-
poznati o ¢emu se radi; opipavao se
samo tvrd predmet, dug oko 60 cm i
girok oko 25 em. Nakon prvog ispira-
nja pod tekucom vodom mjestimi¢no

se pokazalo krupno tkano platno i neko
drugo platno svilenkastog odsjaja, ali
vise od svega su se vidjele i opipavale
tvrde inkrustacije crno-smede boje. In-
krustacije su se nalazile na ¢itavoj po-
vréini predmeta, a kad bi se otkinule,
ostavljale bi iza sebe rupu. Tek poslije
dugotrajnog ispiranja doznali smo pri-
rodu predmeta. Pred sobom smo imali
originalno pakovanu pecu damasta
54 m dugu, pregibanog u 60 pregiba
duzine 80 cm, zapecacenu plombama
sa zigom i umotanu u grubo platno. To
vanjsko zastitno platno bilo je gotovo
potpuno izjedeno rdom ($krinja je bila
puna nje, jer su oksidirali Zeljezni
okovi), tek se tu i tamo razaznavala
njegova struktura, koja je bila poput
one dana$njeg debljeg lanenog platna.
Rda je zahvatila i svilu u dubini od
desetak pregiba i slijepila ih sa vanj-
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skim platnom, negdje potpuno unistivsi
tekstil, drugdje ucinivéi ga samo neod-
vojivim. Razmatajuc¢i damast, izmedu
opceg crnila, pojavili su se i prvi lju-
bicasti odsjaji, iz ¢ega se zakljucilo da
je tkanje bilo purpurne boje. Nakon
kona¢nog pranja nestalo je crnilo od
mulja i tkanina je ostala smeda (zbog
rde) i, na Zalost samo mjestimic¢no,
ljubicasta.

Na$ damast spada u prave damaste,
tj. i osnova i potka su od svilenih niti
jednake boje, a ukras je postignut su-
protstavlianjem sjajn’h 1 nesjajnih
ploha, pri ¢emu sjajne nose ukrasne
motive dok nesjajni dijelovi igraju
ulogu pozadine. Sjaj nastaje zbog na-
roc¢itog nacina provlacenja potke kroz
osnovu na jednoj od strana, kod cega
sjajni dijelovi budu lagano uzdignuti
u odnosu na nesjajne. Dio tkanine koji
je na jednoj strani sjajan, na drugoj
je mnesjajan i obratno. Zivost tkanine
zavisi od nagiba pod kojim svjetlo pa-
da na tkanje, i ide od sasvim priguse-
nog do takvog kontrasta ornamenta i
podloge da se ¢ini kao da su razlicitih
tonova,

Ukrasna Sara (sl. 23, 25) naseg da-
masta razvija se na duzini od 150 cm,
nakon cega se bez prekida ponavlja, i
tipicno je kasno renesansna. Sastoji se
od ovih elemenata: kantaros, sa balu-
stradom 1 volutama (prva u ulozi grla
posuda, druge kao rucke), sipkov plod
i listovi, zvijezde 1 palmeta. Grupa sa
Sipkom 1 palmetom uokvirena je dvje-
ma nejednako Sirokim i medusobno se
obavijaju¢im trakama, od kojih ona
Sira je omnamentirana kao Sahovsko
polje, koje ukrasuje i jedan dio kanta-
rosa! Ti motivi su sakupljeni u grupe
kcje se povezano nastavljaju jedna na
drugu. U punoj svojoj Sirini predocen
je samo sredi$nji niz koji zauzima sre-
dinu tkanine, dok prvu i posljednju
Cetvrtinu ukupne S$irine ispunja polo-
vica motiva. Horizontalno, ukrasi se
izmjenjuju tako da na visini gdje je u
sredini kantaros, na krajevima je pal-
meta, itd. Ukras gusto pokriva poza-
dinu, ostavljajuci vidljivima samo male
povrs$ine, koje ne tvore vlastiti motiv.

Pet olovnih plombi (sl. 24) koje su
zatvarale peCu imaju na sebi otiske Ce-
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tiriju razli¢itih zigova, Dvije donose
polje horizontalno podijeljeno, u gor-
njem dijelu sunce sa jako izrazenim
zrakama, u donjem stablo. Lijevo od
polja grba malazi se slovo N, desno
F (?). Treca plomba ima na sebi kriz
jednakih krakova, za$iljenih na kraje-
vima, sa po tri kuglice uz svaki vrh i
po jednom u uglovima. Cetvrta je do-
sta slabo sacuvana pa se zig cita s ne-
sigurnos$cu. Polje grba je podijeljeno
u kvadrate i to na macin da oponasa
strukturu zida. Unutar tog kvadratnog
polja nalazi se krug koji je sa tri ver-
tikalne i jednakim brojem horizontal-
nih crta takoder podijeljen u kvadrate.
Peta plomba ima krunu sa cetiri kraka
koji na vrScima zavrs$avaju ljiljanom,
i pod njom otvoreni peterolati¢ni cvi-
jet. Desno od grba nalazi se slovo F (?).

Koliko je nama poznato, ova peca
damasta jedini je stari tekstil dosad
satuvan koji nam dokumentira stanje
u kojem su ovi artikli izlazili iz radio-
nice i bili dono$eni na trziste.

Iz koje radionice i na koje trziste?

U XVI st., na srednjem Mediteranu,
svila opcenito, pa tako i damast, pro-
izvodila se u nizu gradova na Apeninu:
Firenci, Luki (Lucca), Pizi, Bolonji,
Milanu, Veroni, Veneciji. Dok su u XV
st. glavni centri bili Firenca i Luka, u
XVI st. se radionice otvaraju i u mno-
gim drugim gradovima, narocito poslije
pljactke Luke koju su izveli Pizanci,
zbog Cega su lukeski tkalci presli dru-
gamo i tamo nastavili sa svojim zana-
tom. Proizvodnja u Veneciji dokumen-
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tirana je bez prekida od XIV do XVIII
st., iako se iz arhivskih dokumenata
¢ini da se moze zakljuciti da je bas$ u
XVI st., zbog Zzestoke konkurencije
drugih gradova, prozivljavala razdoblja
dosta jakih kriza, koje je mletacka
vlada nastojala ukloniti raznim protek-
cionistickim mjerama. Razlikovati isho-
diste pojedinog damasta izmedu svih
ovih i jo§ drugih centara proizvodnje
(u Spanjolskoj, Francuskoj), vrlo je
tesko, gotovo nemoguce. Prilagodavanje
posvuda vladajucdem renesansnom uku-
su utjecalo je na izjednacavanje teh-
nika i ommamenta, a seljenje tkalaca
jo$ viSe je tome pridonijelo. Sve atri-
bucije nekog tekstila pojedinim grado-
vima napravljene samo na osnovu stil-
skih sli¢nosti, a gotovo sve su tako
uéinjene, ne mogu se uzeti mego kao
realno moguce. Stoga bi deSifriranje
zigova na plombama naSeg damasta
predstavlialo prvi ¢vrst oslonac za loka-
liziranje barem onog damasta koji ima
ornament jednak ili vrlo blizak nasem,
a to su dva komada iz kolekcije Gug-
genheim u Museo Correr u Veneciji,
za koje se inace ne zna gdje su i kada
nabavljeni. DeS$ifriranje plombi bi osim
toga pokazalo na jednom odredenom
primjeru tko sve uopée Ziguje jedan
proizvod, da li samo radionica i uprava
grada u kojem se radionica nalazi ili
jos 1 uprava trzista na koji se proizvod
donosi.

Nepostojanje mletackog ziga medu
na$im plombama upucuje da se odmah
na pocetku isklju¢i mogucnost da je
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damast tkan u Veneciji, naro¢ito kad
se iz arhivskih podataka zna da je
1507. mletacka vlada izric¢ito propisala
da »sav tekstil koji se izvozi morem
mora biti Zigovan Zigom sv. Marka, uz
taksu od cetiri novéida po pedi«, inace
¢e se smatrati stranom robom i vjero-
jatno biti sasvim drukdije carinjen.
Osim toga, sluzbena konstatacija iz
1594, da u Veneciju stize strana svila
s raznih strana i da se razvija veletr-
govina bez pladanja poreza, te da mle-
tacki brodovi prenose na Istok i po
50 hiljada lakata svile, a da od te ogro-
mne koli¢ine gotovo nista nije kupljeno
u mletac¢kih proizvodaca, jer trgovci
i kupci nemaju povjerenja u njihovu
robu, taj zakljuc¢ak jo$ vise osnazuje.
Brod koji je stradao kod Gnalica mo-
gao je, dakle, biti i mletacki, a ipak
prenositi stranu robu i to bez propi-
snog ocarinjenja.

Grbova slicnih onima na nasim plom-
bama ima u Luki. Pripadaju razli¢itim

KAPE | KOSULIE

SOFIJA PETRICIOLI

obiteljima koje su mogle proizvoditi i
svilu. Obitelj Certt ima upravo grb sa
suncem u gornjem polju i stablom u
donjem, a 1614. njen je ¢lan neki Fer-
rante na kojega bi se moglo odnositi
ono F, ali ¢injenica da prezime obitelji
po¢inje sa C, a na plombi je drugi
inicijal N, opet dovodi u pitanje to po-
vezivanje. Kriz sa kuglicama grb je
Pise. Ipak, zasad jo§ ne bismo iz toga
definitivno zakljucili da je to mjesto
izrade naseg tekstila. Vjerojatno je Pi-
za kao lucki grad bila trgovacki po-
srednik. Ograni¢it ¢emo se na to da
izrazimo uvjerenje da on ne potjece iz
Venecije ve¢ vijerojatno iz Luke.

Za pitanje kome i gdje je bila nami-
jenjena ova skupa tkanina (purpurna
svila je bila znatno skuplja od one dru-
gih boja; u doba Dioklecijana cak de-
set puta skuplja od bijele) moze se
samo pretpostavljati.

U zeljeznoj $krinji se uz pecu svi-
lena damasta naslo jo§ nekoliko pred-
meta iz tekstila. I oni su takoder bili
namijenjeni trgovini, a kako su se
nalazili u istoj $krinji s damastom
najvjerojatnije su porijeklom iz istog
mjesta,

To je osam crnih vunenih kapa i
tri bijele platnene kosulje.

Od osam kapa samo su dvije dobro
sac¢uvane (sl. 26), dok su sve ostale
u stanju raspadanja. Sve su bile iste
veli¢ine, gornjeg promjera 30 cm, a
otvora za glavu 17,5 cm. Ispletene su
od crne vune, ali se ¢ini da su bile
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stupane 1 da se prije od dlacica ocice
nisu niti opazale. Imaju okrugli ravni
dio i cbod 8irine 3,5 cm koji ide oko
cijelog otvora za glavu, Takve kape
poznate su nam sa slika i portreta
cnoga vremena. Nailazimo na njih na
Caravaggiovim likovima, Holbeinovim
portretima i na slikama mnogih Fla-
manaca. Nosili su ih ljudi svih druStve-
nih slojeva, a cesto su ih znali jo§
ukrasiti kakvim medaljonom ili perom.
Ko$ulje su takode muske, a izradene
su od bijelog platna. Sve tri su u
loSem stanju, no jednoj nedostaje ci-
jeli gornji dio s rukavima. Nadene su

2]

pazljivo slozene u male zamotaje velici-
ne 21x25 om. Interesantno je da je
ovratnik nacinjen od drugacijeg i to
mnogo kvalitetnijeg platna. Gustoca ni-
ti na platnu kosulje je 20 na 1 cm?
a na platnu ovratnika 30 niti na cm®.
Taj detalj posljedica je tadasnje mode
u kojoj se od koSulje najcesce vidio
samo ovratnik.

Kosulje su vrlo duge i komotne (sl
27), (duzine 114 om). Prednjica i leda
krojeni su iz jednog komada i to od
§irine platna (izmedu 66 i 69 cm Sto
je wslijed oStecenja za sada teSko
odrediti). U donjem dijelu imaju sa



strane raspore duzine 38 cm. Oko
vratnog izreza kosulja (sl. 28) je sitno
nabrana da bi se dobila potrebna §iri-
na ramena. Preko mabora izveden je
ukrasni bod tazv. kosa opletuda. Prsni
izrez nije osobito dubok. Na jednoj
kosulji je 20 cm, a na drugoj nesto
dublji. Porub izreza opsiven je cik-
cakom. Oko vrata koSulja se vezala
tankim pletenim gajtanom. Rukav je
dug 65 cm i suzava se prema zapes$cu.
Rub rukava krojen je malo oblo i ta-
koder je opsiven cik- cakom. Pod pazu:
hom je proS$iren sa dva trokutna umet-
ka. Ovratnik je ravno krojen i nesto
duZi od vratnog izreza tako da su mu
krajevi slobodni i mogu se zavrnuti.

Na rubu ovratnika izveden je azur i
sitna zupcasta kerica, Visina ovratni-
ka iznosi 9,5 cm.

Obje kosulje (treca je u takvom sta-
nju da se o njoj ne moZe nista reéi)
istog su kroja samo se razlikuju u ve-
licini. Duzina im je priblizno ista, ali
je druga nesto Sira od gore opisane.
Sira kosSulja ima i 1 centimetar vecu
visinu ovratnika, na kojemu je jedno-
stavnija kerana ¢ipka.

Za sada su kosSulje samo dobro is-
prane od morske soli te je proces ras-
padanja uglavnom zaustavljen. Nakon
¢iSc¢enja naslaga rde i rekonstruiranja
oSteCenih mjesta njihov izgled bit ce
potpuno drugadiji.
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STAKLO

SOFIJA PETRICIODLI

Brod Je nosio vrlo veliku koli¢inu
staklenih predmeta od kojih su ve-
¢i dio predstavljali luksuzni predmeti
kap caSice, boce, bodice, zdjele i re-
likvijari, dok su manji dio, ali takoder
velik  broj, zauzimali jednostavniji
predmeti: okrugla prozorska stakla,
Cetvrtaste meobradene plo¢e i mala
okrugla ogledala.

Na zalost sacuvalo se vrlo malo
cijelih predmeta, jer iako je staklo
izvrsnog kvaliteta, nije moglo izdrzati
stoljetne neprilike na morskom dnu.

Bez ikakve je sumnje da je staklo
porijeklom iz Venecije. U XV i XVI
stoljecu svjetskom proizvodnjom stak-
la dominirale su venecijanske radioni-
ce stakla u Muranu. Kvalitet i ljepota
oblika muranskog stakla bili su tako
izvanredni da su sve evropske tvornice
u ono vrijeme bile pod utjecajem Mu-
rana i nastojale $to vjernije opona-
Sati njegove proizvode. Tako su de
facto i one bile samo sljedbenice Mu-

29 rana $to je jo$ jasnije kad se zna da
su osnivane gd muranskih staklara.
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Osobine muranskog stakla bile su
izvanredna tankoca i prozirnost —
dvije osobine koje nije imalo ni anti-
¢ko niti srednjovjekovno staklo.

U nasem nalazu imamo prilike vi-
djeti muranske predmete iz vremena
kada su oni bili najljeps$i, kada su
forme bile jednostavne i elegantne bez
suvisnih opterec¢enja koja je donio
barok. Uz ljepotu i bogatstvo oblika
nailazimo i na nekoliko tehnika uk-
rasavanija koje su toliko karakteristi-
¢éne za Murano. To je tehnika umetanja
bijelih staklenih niti i graviranje di-
jamantnom dglom,

Pocet c¢emo nabrajanje tipovima
predmeta koji su najbrojniji. To su
dvije vrste casica, obje vrlo jednostav-
na oblika. Stopa je i jednoj i drugoj
vrsti gotovo jednaka, od zadebljana
ruba postepeno se dize i suzava sve

do pocetka same caske. Caske su pot-
puno razlicite, jedna je zvonolika i
mala (sl. 29), a druga je veca i §iro-
ka u obliku polukugle (sl. 30). Na
zalost od tolikog broja (zvonolikih
ima 406, a Sirokih 218) niti jedna mi-
je sac¢uvana petpuno cijela.

Slijede¢i po broju (75 komada) je
nesto luksuzniji tip casice sa lijeva-
nom noZzicom ukrasenom dvjema lav-
ljim glavicama (sl. 31). Caska je ob-
la ali nema Ccisti oblik polukugle.

Od nekih tipova ¢aSica nadena su
samo tri do Ccetiri primjerka, tako
tip casice s lijevanom mozicom koja
je dekorirana s vertikalnim nizovima
sitnih kuglica, te manje ¢aSice kojima
je caska u obliku SiSarke. Medu bo-
cama isticu se na prvom mjestu
visoke boce s wvrlo dugim i uskim
grlom (sl. 33), ukrasene bijelim ni-
tima. Sac¢uvana su, dodus$e, samo duga
grla obavijena na jednom ili dva
mjesta valovitom staklenom trakom i
dna koja su svojim koni¢nim dijelom
zadirala u tijelo boce. Tanki plast
same boce nije mogao odolieti raz-
nim pritiscima i udarcima. Kako su
boce izgledale lako je pretpostaviti
na osnovu onovremenih slika, na
primjer Ghirlandajove »Posljednje ve-
¢ere« u refektoriumu samostana Ognis-
santi u Firenci (sl. 32).

Zatim su brojni dijelovi boca koje
se prije mogu nazvati vaze. Na osno-
vu jedne takve zelene vaze u privat-
nom vlasni$tvu u Bec¢u bilo je olaksa-
no rekonstruiranje njihovog oblika.
Bile su to vrlo dekocrativne posude na
niskoj stopi s nodusom te sa tri vrlo
lijepe rucice koje su svojim gornjim
zavrnutim dijelom bile vezane za iz-
vijeno grlo, a donjim u obliku skolj-
ke za plast posude. Sama posuda
bila je okruglog nesto izduzenog ob-
lika, a u gornjem dijelu ukrasena tan-
kim profiliranim obrubom. Neke od
posuda imaju jo§ na Tubu grla i
plastu aplicirane male rozete.

Sacuvano je i desetak sasvim jedno-
stavnih grla bez ukrasa, samo malo
prosirenih pri vrhu. Kakvog su oblika
bile njihove boce, bez komparativnog
materijala tesko je reci.
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Manjih boca koje su cijele ili go-
tovo cijele ima dva tipa: trbusastih
boc¢ica sa stopom i posebno formira-
nim grlom (sl. 34), koje se produzava
do nepoznate duzine (takvih ima 26)
i boc¢ica s vrlo niskom stopom i nis-
ko polozenim trbuhom koji se poste-
peno suzava u vrlo usko grlo. Grlo
zavrSava malim ravnim rubom.

Dignuto je i mnogo dijelova inte-
resantnih posuda koje su ¢ini se
nastale imitirajuci oblike srebrnih ili
kositrenih vréeva (sl. 36). Niti njima
nije safuvan trbuh, ali po ostacima
plasta na pojedinim grlima i sto-
pama cCini se da je bio kuglast. Grla
ovih staklenih vréeva su cilindri¢na
s malom izvijenom ruc¢icom. Zatvarali
su se poklopcem s kuglicom na vrhu
(sl. 35). Na prijelazu grla u plast
utisnuta je wuska izbrazdana traka
stakla. Osim ovog dekorativnog ele-
menta cijeli vré¢ bio je uvkrasen umet-
nutim vertikalnim uskim i bijelim sta-
klenim mitima.

Najljepsa je medu svim nadenim
staklenim predmetima posebna skupi-
na predmeta ukrasenih graviranim cr-
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tezem. Graviranje dijamantnom iglom
takoder je jedna specijalnost muran-
ske proizvodnje, koja se kasnije raSi-
rila ma mnoge evropske radionice.
Predmet se jo§ dok je bio mek ukra-
$avao njeznim crtezem po cijeloj povr-
§ini. Najvedim su dijelom upotreblja-
vani stilizirani biljni motivi, dok su
se znali javljati i zivotinjski likovi,
ali ih ma nagim predmetima nema. Svi
crtezi su wvrlo uredni. Tako su radeni
brzo i rutinski, velika je paZnja po-
svedena $rafiranju, potezi su po mogué-
nosti §to viSe paralelni i gotovo nika-
da ne prelaze granicu crteza (Sto je
inace vrlo cest slucaj). Na prvom
mjestu da spomenemo zdjelu (sl. 37),
najljeps$i predmet cijelokupnog nala-
za. Zatudo iako ima jednako tanke
stijenke kao i svi do sada opisani
predmeti ostala je potpuno cijela. Vi-
soka je 7 cm, a promjera 155 cm.
Sasvim je jednostavna oblika polu-
lopte s malom tankom nozicom. Gra-
virani ukras je pokriva cijelu, a ras-
poredena je u tni horizontalna pojasa.
Dominira centralni pojas koji je uk-
rasen vrlo stiliziranom kontinuiranom
viticom. Ljepota zdjele je u njezinoj
potpunoj jednostavnosti, crtez je nje-
7an i diskretan te se ni§ta ne namece
i ne narusava Ciste obrise posude.
Na 7alost sada je zdjela mjestimi¢no
prekrivena tankom mutnom ljuskom,
znakom bolesti stakla, koja je zahvati-
la gotovo veéinu graviranih predmeta.

Neki oblici posuda se ponavljaju i
medu graviranim predmetima, kao vr-
¢evi s poklopcem (nadena su dva grla
i jedan poklopac), zatim dekorativne
vaze sa tri rudice (od takvih postoji
jedno grlo i pet stopa), te caSice s
lavljim glavama na nozi (samo dvije).
Ali zato su neki oblici sasvim novi
kao Sto je bila i gore opisana zdjela.
Slijededi movi oblik su male elegan-
tne boéice (sl. 39), na stopi ukrasenoj
nodusom. Saduvana je na Zalost samo
jedna cijela* dok ih u fragmentima
ima jo§ pet. Boc¢ica je uskog izvijenog
grla obavijenog nabranim vijencem.
Plast joj je dugoljast i bogato deko-

* Nestala prilikom postavljanja zbirke
u Biogradu, 11. VII 1970. godine.

riran. Gravirani crtez je takoder ras-
poreden u tri horizontalna pojasa od
kojih gornji i donji imaju isti motiv
kao okrugla zdjela, a samo je sredi-
§nji drugaciji. Ovaj je podijeljen u
pravokutna polja od kojih je svako
drugo ispunjeno crtezem, Sve bocice
su imale isti raspored crteza samo
su se razlikovale u motivu unutar
pravokutnog polja.

Tredi specifi¢ni oblik predmeta pred-
stavlja okrugli, plitki pladanj s ravnim
i niskim bo¢nim stranicama. Njegovo
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ravno dno je razmjerno debelo u od-
nosu na druge predmete, ali su mu
zato bo¢ne stranice takoder tanke.
Dekoriran je cio. Na dnu su mu tri
tipiéne renesansne girlande smjestene
u koncentriénim krugovima izmedu tri
jata profila. Na bo¢nim stranicama
ima njezni ornament koji smo vec
susreli kao zavr$ni ukras na zdjeli
i boticama. Nadeno je gotovo cijelo
dno jo$ jednog takvog pladnja. On
takoder ima tri profila samo je or-
nament unutar njih drugaéiji. Umje-
sto girlandi ponovo se javljaju pravo-
kutna polja od kojih je svako drugo
ispunjeno crtezem. Prema $irini poja-
sa izmedu profila najduZa su pravo-
kutna polja u centru, pa se sve vise
skra¢uju prema vanjskom rubs.
Posebnu skupinu sa¢injavaju pred-
meti od plavog stakla. Nadena su sa-
mo dva tipa: male poluloptaste zdjeli-
ce i male bodice s dugim i uskim
grlom. Nadene su tri zdjelice, sve pri-
blizno iste veli¢ine, promjera 7—=8 cm,
niske i s vrlo malom nozicom. Jedna
je potpuno cijela, dck je jedna in-
tarzirana krhotinama crvenog i bije-
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log stakla. Cice imale uska i
jem na vrhu (sl

. etak grla, $to
vise, §to manje, ali je;samo na jednom
ostao mali dio plasta boce po kojemu

se zakljuciti da mije bila u obli-

ku kugle mego vise spljostena. Okrug

log prozorskog stakla izvadene su vrlo

like koli¢ine (648 komada, a od toga

cijelih 205). Ono je potpuno j 5

zavrnutim rubom. Ima ga u

tri velidine (promjera 20,5 185 i 17

cm). Zatim oko 50 komada staklenih

plo¢a nepravilnog pravokutnog oblika
odlivenih u ravnoj plohi.

Izvadeno je i dosta malih okruglih
ogledala. Na zalost ziva je ispala te
su mutna ili su stakla gotovo Ccista.
Izradena su tako da je izmedu dva
grubo rezana okrugla stakla namazan
tanki sloj zive nakon Cega su ona me-
kom smjesom poput gipsa slijepljena
zajedno.




Ovaj kratki pregled samo informira
o oblicima i nac¢inu ukraSavanja na-
denih staklenih predmeta ne ulazeci
u valoriziranje i vremensko odrediva-
nje. Ipak moze se slobodno reci da
predmeti stoje na visokom zanatskom
nivou, a jednostavnom ljepotom obli-
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ka ulaze u epohu kada je muransko
staklo bilo najljepS3e.

Datirati bi se moglo u zadnje godin~
XVI stoljeca s jedne strane na osnovu
ostalih predmeta nadenih na brodu,
a s druge strane komparacijom s pred-
metima u Muzeju stakla u Muranu.




KERAMIKA

SOFIJA PETRICIOLI

Za razliku od ostalih predmeta koje
je brod transportirao u vrlo velikim
koli¢inama, kerami¢kih predmeta na-
deno je samo tridesetak komada.
Polovinu od toga moZemo ubrojiti u
luksuznu keramiku dok drugu polovi-
nu sacinjavaju grubo obradene posu-
de raznih oblika namijenjene doma-
cinstvu.

Poznato je da je Venecija bila je-
dan od jacih centara proizvodnje ke-
ramike u Italiji potevsi od XV pa sve
do XVIII stoljeca. Vrlo vjerojatno da
su ti predmeti proizvedeni u njezinim
radionicama, a zatim ukrcani takoder
u Veneciji na brod.

U Veneciji se izradivala ingubirana
gravirana keramika u istoj mjeri ko-
liko i slikana keramika, a oba ta ti-
pa zastupljena su medu predmetima
na brodu,

Prije nego $to pristupim opisu pred-
meta, potrebno je mapomenuti da su
predmeti u dosta velikoj mjeri oste-
¢eni. Tamni mulj u kojem su lezali
prodro je ispod glazure pa su boje
potamnjele, a sama glazura je izgri-
zena te povrsina mije vise glatka niti
dovoljno prozirna da bi boje, koje
su kod nekih predmeta bile vrlo
Zive, doSle do punog izrazaja. Gravi-
rani predmeti izradeni su od crvene
gline ingubirane bijelom glinom, a za-
tim wukraSeni graviranim crtezem i

30



potom glazirani. Sacuvane su samo
tri male poluloptaste zdjelice ukrase-
ne s obje strane graviranim crtezem.
Na plastu imaju identiéni motiv stili-
zirane vitice s listovima i razlikuju se
samo po centralnom motivu na dnu.
Jedna ima malog kunicda zgurenog u
travi, druga stablo sa tni grane, a
treca geometrijski ornament izveden
od uvijene uske trake.

Nesto se od njih razlikuje velika
plitka zdjela (sl. 43), svijetlozelene bo-
je ukraSena geometrijskim i geome-
triziranim biljnim motivima. Njezina
tehnika wukrasavanja poznata je pod
nazivom »a fondo abbassato« $to znaci
da je samo crtez sacuvao bijeli engob,
dok je s pozadine potpuno uklonjen.
Tako se stvara dojam kao da je pred-
met ukrasen plitkim reljefom, a ze-
lena glazura dobila je na taj nacin
dva tona, svjetliji na engobu, a tamni-
ji na oéiééenoj‘ pozadini.

U drugoj su skupini zdjele, zdjelice
i tanjuri ukrasSeni plavim slikanim cr-
tezem mna siveplavoj podlozi. Crtez je
izveden vrlo vjesto i sa profinjenim
ukusom, te se opaza da su predmeti
izradeni u radionici visokih kvaliteta.
Na njima prevladavaju dva motiva
pa ih moZemo podijeliti u dvije sku-
pine: jedni su ukraseni preko cijele
povr$ine isprepletenim hrastovim lis-
¢em (sl. 41), dok druge (sl. 40), pre-
kriva meSto stilizirani prikaz pejzaza
s okruglom kulom u lijevoj polovini
slike. Motivi su medusobno toliko sli-
¢ni da predmeti djeluju kao da su
dijelovi dvaju servisa, U tredoj su
skupini samo tri zdjele koje su na
zalost vrlo ostecene. Na sebi imaju
vrlo slican motiv: na sivoj podlozi iz
mjenjuje se voce sa cvije¢em i malim
listi¢cima. Prevladavaju veliki zuti plo-
dovi limuna (sl. 42), simetri¢no ali
ipak slobodno rasporedeni medu zele-
nim listicima i narancastim bobicama.
Na majvecoj zdjeli medu limunima nai-
lazimo i na zelenozute krastavce, a na
dvjema ne$to manjim zdjelama krup-
ne cvjetove s bijelim i plavim laticama.
Zaista je Steta Sto su ovi lijepi pred-
meti toliko oSteceni, jer se glavni car
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njihove ljepote nalazi bas u slobodnom
rasperedu svjezih i vedrih boja koje
im je more dobrim dijelom odnijelo.

Keramidki predmeti namijenjeni do-
macinstvu vrlo su razli¢iti. Ima vrlo
malih posudica u obliku lonci¢a s
jednom rudkom, loncica s dvije rudke
i poklopcem, te vrlo velikih posuda
za spremanje i prijenos tekucina. Te
su posude po obliku vrlo slicne amfo-
rama tj. imaju usko grlo i dvije sime-
tricno postavljene rucke.
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MJEDENI SVIJECNJACI

SOFIJA PETRICIOLI

Medu predmetima koji su se tran-
spontirali u velikim koli¢inama nalaze
se i svijeénjaci od mjedi. Oni se
svojim porijeklom izdvajaju od veli-
kog broja ostalih predmeta za koje
potpuno sigurmo znamo da potjecu iz
Italije. Mjedeni svije¢njaci za razli-
ku od mjih izradeni su na sjeveru
Evrope i to vrlo vjerojatno u Liibe-
cku.

Predio srednje Evrope izmedu rije-
ke Maas i Rajne bio je jo§ u rimsko
doba poznat po rudnicima cinkove i
bakrene rude. U srednjem vijeku ov-
dje su se rano razvili obrti kojima
je kao sirovina sluzio mjed — legura
cinka i bakra. Medu cstalim obrtima
javlia se 1 izrada mjedenih svijec-
njaka, ali je interesantno spomenuti da
su svijeénjaci u pocetku bili samo
nusprodukt u radionicama zvona, to-
pova, bronc¢ane sitne skulpture i sl
Izradivali su se ve¢ u XIV st., ali
njihov cvat pada u kraj XV, a osobito
u XVI i XVII stoljece.

Vec¢ je u vrijeme gotike postojao
tip lustera s krakovima, ali je bio op-
terecen raznim dekorativnim elemen-
tima. Krakovi su bili iskideni hrasto-
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vim lis¢em ili viticama vinove loze, a
osovina lustera bila je Cesto u obliku
kapelice s figurom unutra.

Ranorenesansni tip, kojemu pripa-
daju i nasi svijeénjaci, osloboden je
svih suvisnih dodataka, te oblici nje-
govih krakova postaju wvitki i funkcio-
nalni, a dekorativna figura u obliku
dvoglavog orla povlac¢i se na sam vrh
tokarene osovine. Uz elegantnu funk-
cionalnost jo$ je jedan moment bio
vazan S$to su se ti svijecnjaci vrlo
brzo rasirili izvan njemackih granica.
To je bila njihova moguénost demonti-
ranja u najosnovnije dijelove, Sto je
od velikog znacenja za njihovo tran-
sportiranje. Tu njihovu osobinu isko-
ristila je mjemacka Hansa i medu
artikle kojima je trgovala uvrstila i
svijeénjake. Zahvaljujuc¢i Hansi oni su
se vrlo brzo pro$irili ne samo po
sjevernoj Evropi, ve¢ kako vidimo,
dospjeli su i na jug.

Gradovi koji se isti¢u u izradi svi-
jecnjaka jesu Aachen, Niirnberg i Lii-
beck, sva tri grada u kojima su posto-
jale i druge radionice u kojima se
obradivao metal. U Aachenu i Niirn-
bergu izradivap se mjedeni lim, u






Niirnbergu je postojala poznata lje-
vacka obitelj Vischer koja je izradi-
vala sitne broncane skulpture i mje-
dene pladnjeve, a u Liibecku je bila
poznata ljevacnica zvona i topova.
Kako se u Liibecku malaze dva najéi-
stija primjerka tih ranorenesansnih
lustera, taj tip lustera dobio je naziv
»Liibecker Krone« — liibecka kruna.
Da bismo lakSe vremenski odredili
nase svijeénjake, opisat ¢emo tok raz-
voja pojedinih dijelova lustera. S ob-
zirom na to da su lusteri sloZenijeg
oblika od zidnih svijeénjaka, bit ce
ovdje opisani sastavni dijelovi lustera.
Veé je spomenuto da su se krakovi
za svijece oslobodili suvisnih dekora-
cija. Jedino mjesto za wukras zadrzano
je u donjem zavoju kraka, gdje se
najcesce nailazi na cvijet margarite.
Krak ima karakteristiéni oblik slova
»S« koji se svojim slobodnim dijelom
vertikalno dize uvis i nosi vrlo jedno-
stavni tanjuri¢ i ¢adku za svijecu. Raz-
vojem lustera ovaj vertikalni krak se
sve vise spus$ta dok mu konatno u
XVIII stoljeé¢u svijeca me dode ispod
mjesta gdje je uglavljen u osovinu.
Na osovini se takoder moze pratiti
razvoijni put. Veé su se u drugoj polo-
vini XV stoljeéa javili ma mjoj balu-
stri, ali je tek renesansa sredinom XVI
stoljeca wsavrsila oblik osovine, kad
se ona pocela tokariti pomoéu vodene
snage. Medu ostalim kuglastim ele-
mentima pocinje se izdvajati jedna ve-
¢a kugla koja na ranijim lusterima ne-
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ma stalni polozaj, pa se javlja na sre-
dini osi kao i na kraju ili pak nije
strogo odijeljena od ostalih elemenata.
Na lusteru iz katedrale u Liibecku
kugla je jo$ ponesto spljostena, ali se
ve¢ spustila ispod ishodis§ta donjeg
niza krakova, gdje ce se zadrzati sve
do kraja. Na lusterima XVII stoljeca
poznatim pod nazivom »Flamische Kro-
ne« — flamanska kruna, kugla je pot-
puno okrugla, mnogo veca od ostalih
elemenata na osovini i uskim grlom
potpuno odijeljena od gornjeg dijela
osovine. Na dnu kugle nestala je lav-
lja glava koja se ovdje nalazila jos iz
goti¢kih vremena i na mjezino mjesto
dolazi na kraju XVI stoljeca ukras
u obliku zira ili tokarena dugmeta.

Medu dijelovima mjedenih svijec-
njaka s broda, kojih ima preko 300
komada, nadene su tri osovine, dvije
veée i jedna manja. Sve tri osovine
imaju priblizno istu profilaciju, a ku-
gla im se nalazi ispod ishodista kra-
kova. I kod mjih je kao i kod lustera
u Liibecku kugla ponesto spljostena.
Na dnu kugle je lavlja glava koja
drzi u ustima rucicu ukrasenu dvjema
ribama. NasSla se samo jedna lavlja
glava dok je mucica s ribama nadeno
osam $to govori da je isto toliko bilo
i lavljih glavica i osovina lustera, me-
dutim za sada nisu jo$§ nadeni. Vrh
osovine zavrSava dvoglavim orlom ra-
$irenih krila (sl. 47). Orlova je nadeno
tri koliko i osovina, ali je zato nadeno
jo§ jedno malo krilo koje je pripadalo
orlu manjih dimenzija, pa se namece
pomisao da je luster s manjom 0S0-
vinom imaop i manjega orla.

Sva tri lustera s broda imaju kra-
kove rasporedene u dva reda (niza)
po Sest komada. U gornjem redu su
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uvijek krakovi manjih dimenzija. Je-
dan luster (sl. 45) ukrasen je jo$
dekorativnim elementima u obliku slo-
va »S« rasporedenim u dva reda po
tri zajedno. Nadeno je ukupno Sest
S-elemenata no svi ne pripadaju isto-
me lusteru jer su ukraseni na dva
nacina, jedni horizontalnim crticama, a
drugi polukruznim urezima koji pod-
sjecaju na riblje ljuske.

Ukupno je nadeno deset vrsta kra-
kova koji pripadaju lusterima. Naj-
vedim dijelom razlikuju se u dimenzi-
jama, ali su inace jednaki s margari-
tom u zavoju. Ima i nekoliko vrlo
malih krakova koji nemaju margaritu
ve¢ samo mali zavoj.

Krakovi lustera razlikuju se od zid-
nih ’krakova, osim wu dekoraciji, u
jednom bitnom konstruktivhom dije-
lu. Oni se uwsaduju na osovinu lustera
pomocu malog trapeznog dijela koji
na osovini ima odgovarajuce udub-
ljenje. Svako udubljenje je numerira-
no istim brojem kao i krak koji mu
pripada. Uopce svi su dijelovi lustera
numerirani: krakowvi, krila orla, S-
elementi, ¢caske za svijece. No ova nu-
meracija je opéa pojava kod svih lu-
stera koji se mogu demontirati te

nije neka posebna osobina nasih svi-
jecnjaka.

Zidni krakovi se razlikuju od ovih s
lustera ve¢ u nacinu fiksiranja. Umje-
sto u osovinu oni se usaduju u jedan
poluloptasti element slican tanjuru ko-
ji ma sredini ima plasticno izradenu
malu ljudsku $aku s udubljenjem po
sredini. U to wudubljenje se stavlja
klinu slican dio kraka.

Kako su zidni krakovi wvisili poje-
dinaéno, misu se morali izradivati se-
rijski pa je njihova raznolikost vrlo
velika. Tesko je maci nekoliko potpuno
istih krakova, pa je od 62 nadena
17 raznih tipova. Ipak ta se raznoli-
kost ma prvi pogled me opaza jer
postoje samo tri osnovna tipa koji
se onda medusobno razlikuju u malim
detaljima.

Najveci krakovi (sl. 44) ukraseni su
po sredini dekorativnim prstencm ko-
ji kao da steZze snop listova $to
izbijaju lijevo i desno od njega. Pre-
ma vrhu kraka i zavoju pruzaju se
manji i veci listovi koji su samo ugra-
virani u povrSinu kraka. Zavoj kraka
je jednostavan, a zavrSava ukrasom
sli¢cnim ribljem repu.

Drugi tip je donekle slican prvome.
Po sredini nema dekorativhog prstena
ni stegnutog snopa listova, ve¢ samo
izboceni dio jednak onome na krakovi-
ma lustera. Lijevo i desno od njega
su ugravirani listovi u bezbroj vari-
janti. U zavoju je smjeSten trolist.

Svi krakovi treceg tipa (sl. 46) su
potpuno jednaki, kako po veli¢ini tako
i u svim detaljima. Potpuno se razli-
kuju od prva dva tipa. Namjesto bilj-
nog ornamenta u zavoju, kod njih je
izradena stilizirana glava dupina u pro-
filu. Po sredini kraka su dvije volute
smjeStene tako da djeluje kao da je
krak ovdje sastavljen iz dva uvijena
dijela, Sam vrh gdje se navija caska
za svijecu ni kod jedne vrste krakova
nije bio dekoriran dok je ovdje ukra-
Sen takoder volutom. Ispod volute je
ugravirana vijugava linija koja dopire
sve do prve volute u sredini kraka.

Caski za svijedu ima takoder dese-
tak varijanti, no spomenut éemo sa-
mo najkarakteristi¢nije. NajviSe ima
¢aski koje su u literaturi poznate pod
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soblikom wurne«. Ima ih vedih, ma-
njih, uzih i debljih, ali u biti su sve
jednake. Druge su karakteristi¢ne cas-
ke cilindri¢nog oblika, s cetiri rupe.
Taj oblik se javio ranije od prethodno-
ga, no ovdje su istovremeni. Treci ob-
lik ¢adki je takoder slican urni samo
ima ne$to vie izvijene forme.

Na kraju je potrebno spomenuti tri
kraka koji se potpuno razlikuju od
svih do sada opisanih predmeta. Kako
nalaz nije do kraja ispitan, ne zna se
da li takvih krakova ima jo$, te da li
pripadaju lusteru ili su samostalni
zidni. Razlikuju se ve¢ po materijalu
iz kojega su izradeni. Dok svi do
sada opisani predmeti imaju Zutu bo-
ju mjedi, ovi su boje bronce, no vjero-
jatno su takoder mjedeni samo s ve-
¢im postotkom bakra. Imaju oblik kra-
kova kakve nalazimo mna zrelim luste-
rima tipa »Flamische Krone« kod kojih
se svije¢a malazi nize od ishodiSta kra-
ka. I dio kojim se pri¢vricuje za 0so-
vinu razlikuje se od dosada$njih.

Gdje su se svijeénjaci ukrcali na
brod te$ko je reéi sve dok se ne bude
znalo porijeklo broda. Za sada se mo-
7e pretpostavljati dvije mogucnosti:
da su kopnenim putem stigli do Ve

VAGA
| UTEZI

SOFIJA PETRICIOLI

U zeljeznoj Skrinji se medu pred-
metima od tekstila nasla i jedna drve-
na kutija srednje veli¢ine. U momentu
nalaza raspala se, otpao joj je poklo-
pac i dno, a njezin sadrzaj se istresao.
U njoj je bila mala precizna vaga i
dvije vrste utega.
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necije i ovdje se ukrcali ili da su se
odmah u kojoj sjevernoj luci Antwer-
penu ili Liibecku, uputili morskim pu-
tem preko Evrope put isto¢nog Medi-
terana, Venecija je oduvijek bila veza
izmedu Evrope i Istoka, pa se u njoj
sakupljala roba iz raznih krajeva svi-
jeta i dalje otpremala na Istok od-
nosno na Zapad. Njemacki trgovci ima-
li su svoje sjediste u tzv. Fondaco dei
Tedeschi gdje im je Venecija bila
omogudila sklapanje trgovackih poslo-
va s partnerima s Istoka. Njemacka
Hansa je svoju trgova¢ku mrezu razvi-
la najveéim dijelom mna sjever, te je
trgovala sa svim balti¢kim zemljama
ukljuéujuéi i Englesku i Rusiju no
nije isklju¢eno da je svoje brodove
upucivala koji put i na jug.

Tako za sada ostaje otvoreno pita-
nje kojim su putem nas$i mjedeni
svijeénjaci dospjeli do Jadrana, ali je
zato gotovo potpuno rasvijetljeno pi-
tanje njihovog porijekla.

o

Bibliografija: K. Jarmuth, Lichter
leuchten im Abendland, Berlin 1967; K.
Jarmuth, Liibecker Leuchten vom Meeres-
grund, Lichttechnik, Nr. 3/1969; takoder
bogata prepiska s K. Jarmuthom kojemu
ovom prilikom zahvaljujem.
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U ovome napisu neéemo govoriti o
teZinskim vrijednostima utega, znace-
nju Zigova ma njima, miti o njihovom
porijeklu. Ovdje ¢emo dati samo osnov-
nu deskripciju njihovog izgleda, dok
¢emo struénu stranu prepustiti dr Z.
Herkovu iz Zagreba koji se tim prob-
lemom veé bavi.

Nakon konzervatorskog zahvata ku-
tija (sl. 48) je ponovo dobila svoj
pravi izgled, jer se tikovo drvo od ko-
jeg je nacinjena odli¢no sacuvalo.

Osim jednostavnih profila koji teku
uz rub dna i poklopca kutija je na
poklopcu ukrasena jo§ intarziranim
kvadrati¢dima od drugacijeg drveta (mi-
slimo da je bambus). Njezina unu-
trasnjost podijeljena je jednom uzduz-
nom i dvjema popreénim pregradama
na Cetiri nejednaka pretinca. Najveci
je sredi$nji pretinac u kojemu su le-
zale zdjelice vage sloZene jedna u
drugu. Igla i horizontalna poluga po-

lozile bi se u uski uzduzni pretinac, a
dva bo¢na pretinca sluzila su za smje-
Staj utega. Polozaj vage u kutiji mo-
zemo vidjeti iz sl. 70 na kojoj je
prikazana vaga u c¢asu kad je izva-
dena iz Skrinje. Da bi poklopac ostao
uzdignut nakon otvaranja kutije, po-
maknula bi se u kosi polozaj pokretna
drvena papucica smjeStena uz desni
rub poklopca. Kutija se zatvarala ma-
lom Zeljeznom kukicom.

Jos samo da spomenemo da je unu-
trasnja strana poklopca bila tapecira-
na gnubim platnom na kojemu se naslo
i meSto pamuka koji je kao i danas
sluzio da se osjetljivi predmet prili-
kom tres$nje ne osteti.

Vaga (sl. 49) se sastoji od dvije po-
luloptaste mjedene zdjelice koje po-
modu tri konopcica vise na uglovima
horizontalne poluge. Horizontalna po-
luga bila je od Zeljeza (sada je rekon-
struirana), a samo su se na uglovima
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nalazile mjedene osmice za fiksira-
nje konop¢i¢a i u sredini lijepo iz
vedena omca, takoder od mjedi, za
eventualno vjeSanje vage. U sredini
je prema dolje visila igla i tanki Ze-
ljezni ckvir s kojim se ona trebala
poklopiti za vrijeme vaganja.

Utega imamo dvije vrste od kojih
jedna predstavlja posebni komplet, a
druga pojedina¢ne utege istog oblika.
Kako su izradeni od mjedi, odlicno
su se sacuvali.

Komplet utega (sl. 50) sastoji se od
devet komada koji se ulazu jedan u
drugi, a imaju oblik malih zdjelica.
Najveéi uteg ima takoder oblik zdje-
lice, ali je dopunjen poklopcem koji
se moze zatvoriti, te ruc¢kicom da se
moze lakSe prenositi. Na poklopcu
velikog utega wutisnuta je kao znak
mala kruna.

U drugoj vrsti utega (sl. 51) nalazi
se Sest komada, dva veca i Cetiri ma-
nja. Imaju prizmati¢ni oblik sa zako-
genim uglovima. Na mjima su oznake
za tezinu 100, 50, V, 2 i 1, a na svako-
me posebno jo§ i mletacki grb.
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O SIROVINAMA

IVO KELEZ

lz asortimana sirovina nadenih na
povrsini morskog dna i palubi potop-
ljenog broda, te vremenu kad se datira
njegovo potapanje, moZe se izvlaciti
vise pretpostavki o namjeni nadenog
tovara pojedina¢no po vrsti. Polovinom
XVI st. nastaje nova epoha u tehnolo-
giji. Sirovine nalaze novu upotrebu i
nac¢in prerade, ali ostaje i dalje ona
poznata iz antike i srednjeg vijeka.
Nova saznanja — zahvaljujudi $tampa-
nju knjiga — postaju brzo javna i pre-
staju da budu vlasnistvo cehova i po-
jedinaca, pa se sada koriste i daleko
od mjesta gdje je ta proizvodnja u
srednjem vijeku imala primat.

Nesumnjivo je, da je brod iz Vene-
cije plovio u jedan 'ili vise jakih i bo-
gatih proizvodnih centara gdje su dobru
produ imale velike koli¢ine vrijednih
sirovina koje je nosio, kao i u to vri-
jeme trazena, a skupa gotova roba,
koja je proizvedena u Veneciji i drug-
dje (ogledala, svijeénjaci).

Do danas su na nalaziStu otkrivene
slijedece sirovine:

Mjed. Valjani mjedeni lim (sl
52), debljine 0,8—1 mm naden je u
11 stlacenih smotaka, Svaki smotak
sadrzi cca 16 m trake $irine 170 mm,
sastava: 72,6"/, Cu, 23,6%, Zn i 3,8,
Pb. Dalje je nadeno preko 70 svitaka
(sl. 54) mjedenog lima debljine
0,3—0,4 mm od kojih svaki sadrzi po
cca 14 m trake Sirine 100 mm, sastava:
70,5% Cu, 24,1y Zn, 52°, Pb i 0,20/
Sn. Analiziran je po jedan uzorak sva-
kog lima i odstupanja u sastavu se
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mogu ocekivati od Sarze do Sarze iz
koje je lim valjan. Karakteristican je
veoma visok sadrzaj olova.

Nadeno je 1 50 smotaka mjedene
zice razli¢itog promjera do najvise 1,2
mm, namotane u kolutove razli¢itog
promyjera. I tu je karakteristican visok
sadrzaj olova (do 6%).

Vanjska obrada lima i Zice (sl. 55),
uz normalna os$tecenja tolikim staja-
njem u moru, pokazuje visoku kvali-
tetu rada kod izvlacenja, a metalograf-
ski izbrusci wrlo stru¢no provedenu
termi¢ku obradu. Kolikogod je sadriaj
olova nedopustivo visok za danasnje
zahtjeve 1 izaziva teSkoce pri obradi
izvla¢enjem, mora se starim majstori-
ma priznati visoka vjestina prerade, s
obzirom na sredstva kojima su raspo-
lagali. Visok sadrzaj olova treba pri-
pisati nedovoljno savrsenoj metalurgiji
cinka. Role mjedi nose oznaku (sl. 53)
koja bi uz analizu legure mogla po-
moci da se odredi porijeklo robe,

U to je vrijeme vucenje mesinga bila
ve¢ razvijena manufakturna proizvod-
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nja u srednjoj Evropi, narocito poznata
u Saksoniji, iako je ve¢ tada (1600)
postojala i »Messing-Hiitte« u Reich-
ramingu u gornjoj Austriji.

Tada se mjedeni lim proizvodio u
tri glavna trgovacka oblika:

— Tafelmessing — u obliku tabli de-

bljih limova,

— Bugmessing — u obliku stlacenih

smotaka srednje tankih limova, te

— Rollmessing — u obliku rola tan-

kih limova.

U dvije posliednje vrste spadaju na-
lazi na naSem brodu.

Bijeli lim. 1z pijeska je virio, done-
kle korodiran, ali kroz tri i po stoljeca
dobro sactuvan, komad lima srebrnaste
boje. Radi opterec¢enja nec¢im pod pije-
skom, nije ga bilo moguce izvaditi. Od-
rezani komad pokazuje da se radi o
bijelom limu (pokositrenom c¢eli¢nom
limu), debljine 0,5—0,6 mm, vrlo lijepe
perlitno-ferithe strukture sa presvla-
kom od kositra debljine nes$to preko
0,1 mm sa svake strane. Kositrena pre-
vlaka je djelomi¢no amalgamirana od
rasute Zive, nadene obilno oko broda.
Amalgamom Zive oS$tedeni su i neki
mjedeni limovi.

Tako je kositrenje poznato jos Plini-
ju, bijeli lim se poceo proizvoditi u
XIIT st. u Ceskoj, a 1620. je to vec
razvijena proizvodnja i u Saksoniji. Ci-
jenjen je onda kao i danas radi svoje
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vanredne otpornosti prema koroziji. Do
daljnjih istrazivanja ostaje nepogznata
koli¢ina, koju je nosio brod.

Ziva. Tako je velik dio zive naden
medu staklima ogledala, ipak se jedna
koli¢ina morala nalaziti na brodu i kao
teret. Za izradu ogledala se upotreblja-
vao zapravo kositreni amalgam. Poce-
tak proizvodnje je poznat od XIII st.,,
a od 1507. je to privilegij muranskih
staklara u Veneciji, no od 1563. vec
postoji 1 konporacija proizvodaca ogle-
dala. Na tanki kositreni lim, stavljen
na ravnu plocu, nalijevala se Ziva, po-
krila listom papira, a zatim naslonila
staklena ploc¢a. Pritiskivanjem i izvla-
C¢enjem papira, ziva je dolazila u kon-
takt sa staklom i davala metalni reflek-
sni sloj. Istisnuti visak Zive se ponovo
koristio, a onaj na ploci je sa kositrom
gradio amalgam od kojeg je bio sali-
njen metal na ogledalu. Svakako da je
neplemenitiji kositar bio izloZen koro-
ziji u izrazito sumporovodi¢noj vodi
nalazista. Od samog se amalgama ne
mogu objasniti velike koli¢ine rasute

zive. Kolikogod tesko, sakupljeno je
preko 2 kg, dio jo§ i danas blista na
povrsini pijeska, a wvelik je dio sigurno
i utonuo u pijesak. Uzorak zive poka-
zuje danas samo 29, kositra. Ziva je
bila dakle i poseban dio tereta.

Tada je sluzila, osim za izradu ogle-
dala, kao farmaceutska sirovina za
»unguentum mercuriale«, vrlo cijenje-
nog lijeka za kozne bolesti a dugo jos
i kao jedini lijek protiv sifilisa. Upo-
trebljavala se, medutim, i za vadenje
zlata amalgamiranjem sitnih koli¢ina
metala u zlatonosnim rudacama ili pi-
jescima.
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Ziva potjec¢e vjerojatno iz Idrije, ko-
ja je pocela radom 1497, §to se poklapa
i sa naglim procvatom te proizvodnje
u Veneciji skoro istovremeno. TeSko je
pretpostaviti, da je dovoZzena iz CeSke,
gdje se pocinje vaditi pocetkom XVI
st., ili iz anti¢kih nalazi$ta u Almadenu.

Kositar. Nadeno je preko 1000 kg u
$ipkama duzine 70 cm (sl. 56), Cistoce
priblizno 999/y sa 0,04°/o Pb i ostalih
primjesa u tragovima. Sipke nose uti-
snutu oznaku mletackog lava (sl. 57).
U Veneciji se kositar nije dobivao,
mogao se samo pretapati, a oznaka je
vijerojatno sluzila za potvrdu kvaliteta
robe. Cistoda kositra odgovara fada-
njim najvi$im standardima kvalitete:
»pig tin, first grade« i »Sachsischer
Stangenzinn«,

Etrud¢ani su u TItaliji vadili kositar
iz, u autarhi¢no doba ponovno vredno-
vanih, nalazi$ta u Campiglia Marittima
(Toscana), ali ve¢ Rimljani idu po nje-
ga u Britaniju, 'poput Fenicana i Frigi-
jaca prije njih.

Tek u drugoj polovici XV st. nastaje
britanskom kositru konkurencijau Sak-
soniji, iako se ne$to jo§ od XII st. do-
bija iz CeSke.

Upotrebljavao se za kositrenje ba-
karnog mjedenog posuda, wupotreb-
ljavanog za ljudsku ishranu, za izradu
stolnog posuda uz 10°, olova u XVI st.,
sa 99y antimona m istu svrhu, te za
izradu ogledala. U isto vrijeme, legiran
sa olovom, potinje se upotrebljavati i
za lemljenje. S obzirom ma velik teret
lima na brodu mnajvjerojatnije je tre-
balo da posluzi za kositrenje i lemlje-
nje posuda.

Cinober. Veliku je paznju ronilaca
privuklo 10 velikih crvenih livenih zvo-
nolikih predmeta (sl. 58), Suplje ko-
ni¢ne jezgre tezine po 100 kg. Radi se
o zivinom sulfidu HgS crvene modifi-
kacije, sastava 859/, Hg, pominjanom
jo§ u Bibliji kao vrijedan crveni pig-
ment (cinober, vermilion). U vrijeme
datiranja broda upotrebljava se za pro-
izvodnju boja kao dobro pokrivni pig:
ment, trajne Zive crvene boje, kao pu-
nilo za pecatni vosak, pa ¢ak i za
$minku. Medutim ova koli¢ina sadrzi
oko 850 kg zive, koja se lako moZe
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ponovno dobiti destilacijom. Nije li to
bio pogodan oblik za transport? Cino-
ber je veoma skup, a u to su vrijeme
veé poznati i drugi jeftiniji crveni pig-
menti. Iznenaduje tako velika koli¢ina,
ali je i proizvodnja boja tada ve¢ jako
razvijena i trazenje sirovina za nju je
bio veliki impuls osvajanju kolonija u
novo otkrivenim zemljama.

Potje¢e vjerojatno iz Idrije. Dobijao
se mijesanjem ekvivalentnih Kkoli¢ina
7ive i sumpora u grijanim rotirajucim
zvonima. Ziva i sumpor se tada vezuju
u sulfid, a posljedica rotacije je konic-
no udubljenje u sredini odljevka. Mlje-
venjem se dobijao fini pigment.

Olovno bjelilo. Kao i cinober i ovdje
su odmah pali u o¢i crni koni¢ni cu-
njevi (sl. 59) tezine od cca 0,25 kg
svaki, na ¢&ijoj se bazi opazaju tragovi
livenja. Nalazio se i u ba¢vama i rasut.
Koli¢inu je tedko sada drugacije ocije-
niti nego — mnogo. Vadeno je poput
kamenja, a nije vagano.

Presjekom se ¢unja vidi da je crna
naslaga samo nekoliko milimetara sloja
ispod povrsine, dok je jezgra bijela,
specifi¢ne tezine 4,2, a uzorak sadrzi




65,6 Pb, 6,19y Ca, 0,8/ Mg, tragove
drugih metala i ostatak od CO4” i OH'.
Stehiometrijskim ra¢unom se izvodi sa-
stav od 829, olovnog bjelila (baznog
olovnog karbonata) i 189/y krede.

Crna je kora sastavljena od crnog
olovnog sulfida koji je vjerojatno na-
stao lezanjem dugo u moru, za ovo
nalaziSte specifiéno visokog sadrzaja
sumporovodika. Naime, tek u XIX st.
se pominje oblik zastite od trovanja
olovom kod manipulacije vjestackim
stvaranjem sulfidnog sloja na povr$ini.
Olovno bjelilo inace je nestabilno i po-
crni na zraku djelovanjem sumporovo-
dika, ¢ak i u bojama koje su njim pig-
mentirane. Sumporovodika ima u ma-
lim koli¢inama uwvijek u zraku. Kon-
fekcioniranje u ovakve cunjeve ¢uva ga
pri transportu i skladistenju od toga
(ostecena se povrsina moze ostrugati).
Dugotrajno izlaganje u monu pokazuje
vrijednost tog nacina. Pretpostavka je
da je sulfidna kora nastala propada-
njem onako kako je i kositar dobio
zutu sulfidnu koru a mjed crnu pa-
tinu. Konfekcioniranje je vrseno mije-
$anjem olovnog bjelila najvjerojatnije
sa gaSenim wvapnom, a intereakcijom
je materijal ofvrsnuo nakon livenja u
kalupe.

Ve¢ su Rimljani poznavali proizvod-
nju olovnog bjelila. U to vrijeme mo-
nopol imaju Holandani i Venecija. Ho-
landski macin proizvodnje, koji je ostao
jo$ dugo poznat do novijeg doba, sasto-
jao se mu postupku, da se usitnjeno olo-

vo u zemljanim loncima, sa ne$to octa
na dnu ispod njega, zakopa u stajski
gnoj. Fermentacija gnoja daje potreb-
nu toplinu i wugljiéni dioksid, a kroz
nekoliko tjedana, olovo preko acetata
prelazi u bazni karbonat u vidu finog
praha. Kuhanjem praha u lanenom
ulju istiskiva se voda, a pasta sluzi za
pigment vanredne pokrivne modéi.
Vjerojatno je roba bila namijenjena
u tu svrhu, iako se mogla upotrijebiti
i za glaziranje keramike. Ali su za to
sluZile i mnogo jeftinije sirovine. Od
njega se mogu praviti i dobra ljepila
— kitovi, ali mikako od ovako konfek-
cioniranog, jer je kemizam lijepljenja
identican postupku konfekcioniranja.
Medutim mljevenjem i kuhanjem u
ulju mogu se dobiti paste za boje.
Antimon sulfid (blistavac, antimon
crudum). Naden je i komad veoma ¢&i-
stog antimeonovog sulfida, sivog, ¢iji
sastav pokazuje do 78, Sb. Ovaj sa-
stav ukazuje da se radi o tzv. antimon
crudumu, sulfidnom obliku antimona
prec¢is¢enog topljenjem, koji se kao
komercijalni oblik odavno upotrebljava
i iz kojega se lako dobiva &isti antimon.
On se u davna vremena jo§ upotre-
bljavao kao crnilo za oéi, cijenjen koz-
meti¢ki preparat ma bliskom istoku, a
u kasnom srednjem vijeku za lijekove
(tartar emeticus). Medutim u vrijeme
putovanja broda je veé sluZio za izradu
legura za zvona, $tamparska slova, te za
ogledala, ali i kao sredstvo u piroteh-
nici za bojenje plamena plavidasto-bije-
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lom bojom. Knjiga objavljena 1604,
navodno prijepis dva vijeka starijeg
izdanja autora Basiliusa Valentinusa,
svjedo¢i da je ta primjena ve¢ dobro
poznata. Oblik nadenog komada (odlo-
mak veéeg odlivka pravilne forme) po-
kazuje da se radi o namjernom teretu,
koji vjerojatno jo$ nije sav otkriven,
ali mu je namjena bila da posluzi u
metalurgiji, u koliko se potvrdi veca
koli¢ina na nalazidtu.

Porijeklo je tesko utvrditi, jer su
nalazi§ta veoma Cesta. Jugoslavija je
danas jedan od najvecih svjetskih pro-
izvodaca antimona, a veéina iskoriSta-
vanih nalazi$ta koristi se jo$ od sred-
njeg vijeka.

Ostalo. U veéem broju razbijenih ba-
¢ava, od kojih neke viSe-manje cijele,
naden je i sumpor u prahu (sumporni
cvijet). Duiicetrazbijenih bacava tako-
der su impregnirane sumporom, poka-
zuju tragove magaranja, a koli¢ina svje-
do¢i o komercijalnom teretu. Ovaj
sumpor, podvrgnut vjekovima anaerob-
nom bakteriolo§kom vrenju, uzro¢nik
je visokog sadrzaja sumporovodika na
nalazi$tu koji je izazvao kvarenje mno-
ge nadene robe.

BAKRENO POSUDBE

SOFIJA PETRICIOLI

Ovo je jedina skupina predmeta za
%(oje nismo sigurni da 1i su pripadali
inventaru broda ili su takoder bili
trgovacka roba. NaSlo ih se dvadeset
_komada. U vrlo su loSem stanju jer
ih je s jedne strane nagrizla morska
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Iz ovog se pregleda vidi da je defi-
nirano ono, $to je nadeno dobro ocu-
vano. Neki analizirani uzorci po svom
obliku, kemijskom sastavu i stepenu
sulfidnog pretvaranja ne daju dovoljno
podloge da se utvrdi o ¢emu se radilo,
jer su nadene male koli¢ine i ne moze
se tvrditi da se radilo o brodskom
teretu. Ono §to je more rastvaralo i
ostavilo samo male ostatke, ili $to jo$
krije pijesak i utroba broda, mogu da
pokazu samo daljnja istrazivanja. Nji-
hova cjelina moze samo dalje precizi-
rati i definirati historiju i cilj posljed-
njeg putovanja potopljenog broda.
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voda na koju je bakar mnogo osjetlji-
viji od svojih legura bronce i mjedi,
a s druge strane nalazeci se na povr-
$ini nalaza prekrili su ih razni $kolj-
kasi koji svojim sokovima takoder
vrlo Stetno djeluju.



Sve su to uglavnom veéi predmeti
vrlo razli¢itih oblika. Nadena je jedna
kutlaca (sl. 60), jedna tava s jednom
ruckom (sl. 62) i jedna s dvije (sl. 61),
dva umivaonika, kabao, peka, nekoliko
poklopaca, nekoliko veéih kotlova i
zdjela, te jedan poklopljeni kotao s
kljunom.

ITako je brod bio wvelik i imao veci
broj posade, tesko je vjerovati da su
se svi ti predmeti upotrebljavali ima-
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ju¢i u vidu ¢injeniou da se u ono
vrijeme izbjegavalo loZenje vatre na
brodu radi mogucénosti pozara. Ipak
jedan podatak govori i u prilog pret-
postavci da su oni bili brodski inven-
tar. Naime, jedna od tava je pokrpana
a sigurno da se rabljeni predmeti nisu
prodavali. |

Ali o ovom problemu mo¢i ¢e nesto
viSe reci struc¢njaci kojima je poznat
nacin zivota na brodovima XVI sto-
ljeca.

Da spomenemo jos dimenzije pojedi-
nih predmeta: kutlaca 28 x20 cm, ta-
va s jednom ruckom 33 x47 cm, tava
s dvije rucke 35x44 cm, veliki kotao

45x45 cm, a kotao s kljunom 50 x 30
cm. Kako svi predmeti nisu oc¢isceni
i restaurirani tesko je dati dimenzije
svih predmeta jer su mnogi zgnjeceni
i deformirani.




SITNI PREDMETI

SOFIJA PETRICIOLI
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Iako nalaz nije sistematski obraden
niti do kraja dovrsen, diglo se s mor-
skog dna i mnogo vrlo malih pred-
meta.

Najsitnije su raznobojne staklene
perlice (sl. 63), koje su se bile rasule
po velikoj povrsini. Naslo ih se u
pijesku koji se zadrzao u topovskim
cijevima, u mulju ma dnu bakrenih
posuda ili su ih ronioci sakupili po
samom dnu. Perlice su bijele, plave
i smede boje, maj¢e$ce je pomijefano
nekoliko boja zajedno, kao tamnije
i svjetlije plavo s bijelom bojom ili
prozirna i mlije¢na bijela boja zajed-
no. I po veli¢ini su razli¢ite: od 12 mm
do 4 mm. Sakupilo ih se toliko da
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se moglo nanizati dvije niske. Prevla-
davaju plave i bijele.

S obzirom na to da se ma brodu
nalazila welika koli¢ina muranskih sta-
klenih predmeta, hajvjeroja-tnije su i
perlice istog porijekla.

Naslo se desetak naprstaka. I
oni su se rasuli po dnu i zalijepili
uz ostale predmete. Najvise ih je ski-
nuto sa malih svjeznjeva mjedene Zice.
Nacinjeni su od mjedi i ne razlikuju se
mnogo od danasnjih.

Nesto vise se na$lo malih igala pri-
badaca (oko 80 komada). Bile su
medusobno slijepljene i obloZzene vap-
nenom korom (sl. 64). Pazljivim c¢i§-
¢enjem su razdvojene. Izradene su od
tanke mjedene zice duzine 5,5 om
s malom glavicom koja je od iste, sa-
mo zavrnute zice.

Praporaca se sakupila znatna koli-
¢ina. Izvadeni su u velikim grudama
koje je trebalo pazljivo razdvajati. Iako
su od tankog mjedenog lima, ipak

48




ih je velik broj osteéen. Ima ih tri
vrste (sl. 67). Najvedi su promjera
2 cm, potpuno okrugli s nekoliko
urezanih koncentri¢nih krugova. Gore
imaju petlju za pri¢vr§éivanje, a dolje
uobi¢ajeni izduzeni izrez. Manji pra-
porci su potpuno jednaki, samo im
je promjer 1,7 cm. Najmanji su malo
drugadiji: sastavljeni su iz dva dijela
koji se spajaju po sredini i ovdje
stvaraju mali izboceni prsten. Inace
takoder imaju malu petlju i karakteri-
stiéni izrez. Premjer im je 1,5 cm.
Najvie je izvadeno britvi za brija-
nje. One se nisu rasule jer su bile
pazljivo zapakovane u dva paketa. Veci
je pravokutni sanduk (duzine 81 cm,
&irine 53 cm i visine 37 om) sa zaob-
lienim pcklopcem i dvjema ruckama
sa strana. More je unistilo dno i rucke
od kojih se opazaju samo tragovi. U
sanduku su britve uredno slozene po
deset zajedno. Vrlo je interesantan na-
¢in pakovanja: oko jedne dascice
britve su se slozile po pet s jedne i
druge strane (sl. 66) i zatim vezale
konop¢icem. Da ne bi iskliznule dasci
ca je na donjem dijelu imala dodano
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jedno podnozje o koje su se britve
upirale. Drugi paket je ovalna kutija
od vrlo tankog drveta (duga 54 cm,
giroka 30, a visoka 18 cm). Kako su
britve u njoj sloZene za sada je jo$
teSko reéi jer kutija jo$ nije ociSéena
pa se bnitve samo naziru u njoj.

Same britve jednake su dana$njima
(sl. 65): duga i uska drvena drSka s
prorezom u koji se sklapa celicna
oStrica. O$tricu je pridrzavao mje-
deni dio koji se sacuvao za razliku
od o$trice koja je nestala. Prema oti-
sku koji je ostavila na drici moZe se
lako rekonstruirati mjezin oblik. (Du-
7ina drvene drgke 16 cm, oStrice 8,5
cm, mjedenog dijela 7 cm).

Na kraju jo$ da spomenemo Sestar
koji je vjerojatnije bio dio brodskog
inventara nego rcbe za prodaju, Cije-
li je dug 16,5 cm, a sami krakovi 13
cm. Od mijedi je. Sastavljen je iz
dva dijela koji gore zatvaraju krug, a
dolje prelaze u krakove. Na vrhu kru-
ga je mala osovina oko koje se dijelo-
vi okredu i $ire prema potrebi. Kra-
kovi su do polovine dekorirani hori-
zontalnim zljebovima.
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IZVJESTA] PREPARATORA

BOZIDAR VILHAR

Kratki prikaz metoda primijenjenih
pri ¢isc¢enju i konzervaciji predmeta
treba dopuniti s nekoliko rije¢i o op-
¢em stanju i stupnju os$tecenosti pred-
meta, u kojem su se nalazili prije ob-
rade. Opaza se prilicna jednakost ali
u dva suprotna pravca. Predmeti koji
su ostali u vedim grupama uslijed
boljeg pakiranja ili dospjeli brzo u
mulj, relativno su malo ostedeni. Mmno-
go su stradali predmeti s povrsine,
rastreseni, izlozeni mehani¢kim utje-
cajima, gibanju mora i brzom raspa-
danju omota. To je stanje utjecalo i
na nac¢in obrade tih predmeta tokom
¢iscenja i konzervacije. Na to je utje-
cao i sam materijal i to: metal za-
stupljen u $est varijanti (zeljezo, ba-

kar, mjed, bronca, olovo i kositar,

nabrojenih ovdje redom njihove osjet-
ljivosti na koroziju pocevsi od naj-
osjetljivijeg) organski materijali, stak-
lo i keramika.

Najprije je trebalo odstraniti vapne-
nactke naslage. Na drvetu je to uci-
njeno rucno, dlijetom i laganim udar-
cima, isto tako i na bron¢anim topovi-
ma. Na staklu (sl. 68) i na kositru
u¢injeno je to razblazenom solnom
kiselinom, dok na bakru, mjedi i
keramici termitkim putem i elektri-
¢nom redukcijom.

Medutim stupanj korozije na jednom
dijelu nalaza toliko je promijenio nji-
hovu metalnu strukturu, osobito kod
tanjih predmeta, da nije preostalo
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drugo do intenzivne desalinizacije i im-
pregnacije S$to je jedino moglo ucvr-
stiti ugrozenu ¢vrstodu predmeta. To
je bio slucaj s velikim brojem prapo-
raca, dok se kod izvjesnog broja caski
svije¢énjaka moglo oti¢i korak dalje,
naime termi¢ka obrada ali bez traZe-
nja metalne povrsine.

Kod termic¢ke obrade uncse se pred-
meti u elektricnu pec¢ zagrijanu pret-
hcdno na 400° C, ostave nekoliko mi-
nuta, ve¢ prema debljini predmeta, a
zatim onako wugrijani urone u hlad-
nu vodu, Kore otpadaju same od sebe
ili poslije lagana struganja i cetka-
nja. Za metal je bolje da atmosfera
u pec¢i bude reduktivna.

Daljnja faza =za vecdinu metalnih
predmeta bila je elektricna redukcija
u 5—109/, otopine sode kaustike kao
elektrolit i kod ispravljene struje od
5—10 Volta. Posto je termicki obrade-
na i temeljito' osuSena, keramika je
samo ociS¢ena i impregnirana.

Veliki predmeti kao laminirani mje-
deni lim, smoci Zice i bakreni kot-
lovi (sl. 62) kod kojih zbog veli¢ine
nije promijenien metod elektri¢nom
redukcijom, ¢i$céeni su u 10/ sumpor-
noj i dusi¢noj kiselini. To je bilo pri-
mijenjeno i na predmetima jace koro-
diranim, ¢&ije su patine odolijevale
elektriénoj redukeciji.

Poslije primjene kiselina izvréena je
obavezna neutralizacija luZinama wm
obi¢noj kupelji ili ponovljenom elek-
tricnom redukcijom. Odstranjivanje
omeks$alih naslaga s povrsine vrieno je
najprije u mokrom stanju Zeljeznim,
mjedenim ili mnajlon detkama, ved
prema cvrstoéi predmeta.

Ispiranje je vrSeno u ¢esto mijenja-
noj obi¢noj vodi, a na samome zavrse-
tku i u destiliranoj. Taj proces ispira-
nja trajao je i do mekoliko tjedana.
Nakon su$enja predmeti su polirani
mekanim mjedenim cetkama. Impre-
gnacija je izvrSena u vedini slucajeva
polivinil acetatom osim na drvenim
predmetima gdje je upotrijebljeno la-
neno ulje.

Zeljezo je potpuno korodirano bez
obzira gdje se malazilo. Niti na jed-
nome predmetu, osim na sidrima, nije
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primije¢ena metalna jezgra, Sto vise
metal je tako reéi iscurio u obliku
grozdastih izraslina i ostavio Supljine
¢ak i na Zeljeznim straznjim dijelovi-
ma malih topova. Zbog dodira s bron-
com nastala je galvanska struja po-
sredstvom morske vode kao elektrolita
i time stavila Zeljezo u jo§ gori po-
lozaj.

Bronca, mjed (sl. 52, 55, 54) i ba-
kar su ili potpuno sacuvani zahvalju-
ju¢i mulju, tek s neznatnom patmom
koja se u veéini slu¢ajeva formirala na
zraku, ili vrlo korodirani osobito na
tankim predmetima.

Kositar je vrlo dobro sacuvan (sl.
56), olovo takoder.

Za drvo do sada obradivano pret-
postavlia se da je orahovo i crnogo-
ricno. Dobro je sacuvano s malo gu-
bitka u volumenu uslijed susSenja. Na
nekoliko manjih komada primijenjen
je metod alkchol-eter, ali nije zamije-
¢ena razlika s onima su$enim na zraku.
Boja drveta uprljana je Zeljeznim oksi-
dom.

Staklo je osim loma dosta dobro
sacuvano. Povrsina je neSto matirana
rastvaranjem alkalija iz njegove mase.

Keramika je takoder gsim loma, ne-
§to malo alterirane glazure i oslablje-
ne veze s podlogom.

Nekoliko specifi¢nih slucajeva:

Jedini Zzeljezni predmet koji je do
sada potpuno kenzerviran i restauri-
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ran jest precizna vaga (sl. 49). Plitice
i kukice (osmice) s vage podvrgnute
su elektriénoj redukciji, dok su Zze-
ljezni krakovi-polugice, igla i lezaji bili
skoro potpuno deformirani (sl. 70)
izraslinama nastalim kod mnestajanja
metalne jezgre 1 sekundarnog deponi-
ranja rezultata te korozije. Rendgen-
-snimka (sl. 71) bila je ovdje neophod-
na i dala je pribliznu formu i medu-
sobne odnose pojedinih dijelova. Unu-
tra§njost tih dijelova bila je djelomic-
no prazna. Preostala materija bila je
koncentrirana s jedne i druge strane
originalne povr§ine koju je trebalo
slijediti u toku ¢iS¢enja. Sam presjek
polugica, osmerokutan i cetvrtast, do-
biven je na slu¢ajnim lomovima. Ci-
Scenje 1 odvajanje slojeva izvrSeno je
mehanicki i skalpelom uz pomo¢ rend-
gen-snimke. U isto vrijeme bili su tako
odvojeni i konopcici plitica koji su se
razmeks$ali i donekle izbijelili oksal-
nom kiselinom. Spajanje konopcica i
impregnacija izvrena je takoder poli-

vinil acetatom dok je za restauraciju
zeljeznih dijelova upotrijebljen araldit.

Utezi nadeni uz vagicu (sl. 50) prici-
nili su nesto poteskoca kod razdvaja-
nja. To je postignutd nakon elektri¢ne
redukcije laganim udarcima duz vanj-
skih rubova i povrSine utega, tako da
su postepeno ispadali jedni iz drugih.
Kod c¢etvrtastih primijenjena je samo
elektricna redukcija kao i kod mjerila
kalibra topova, Sestara, pribadaca, na-
prénjaka i olovnih plombi s tekstila.

Veliki i mali mjedeni smoci Zice
(sl. 55), veliki laminirani limovi kao
I manji smoci iz iste legure preparirani
su termicki i kemijski, dopunjeno kod
manjih predmeta elektricnom redukci-
jom. Manji laminirani smoci (sl. 52)
posto su potpuno odmotani vraceni su,
prije impregnacije, u prvobitan oblik.
Kod bakrenih posuda nestali dijelovi
nadomjesteni su bakrenim limom,

Na kositrenim Sipkama Zigovi su do-
sta jasni a s njihove donje strane jo§
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su lijepo vidljivi tragovi obrade primi-
tivnih kalupova u kojima su bili lije-
vani.

Drvena kutija (sl. 48) (sa intarzija-
ma od bambusovine) za pohranu pre-
cizne vage i utega, ¢iji su se sastavni
dijelovi odrzali uglavnom zajedno, naj-
prije je ocCiS¢ena di rastavljena u dije-
love. Mrlje spojeva Zeljezna coksida od-
stranjene su u razblazenoj solnoj kise-
lini. Poslije neutralizacije ispiranje.
Polagano susenje izmedu letvica pod
pritiskom vratilo je dijelove na pri-
blizno originalnu veli¢inu sa 2—3 mm
gubitka u smjeru popre¢nom na godo-
ve. Dijelovi su sastavljeni stolarskim
ljepilom i matopljeni lanenim uljem.

Britve (sl. 65, 66). Prcblem je bio
kompleksan jer se radi u isto vrijeme
o drvetu, Zeljeznoj skroz korodiranoj
o$trici, mjenom mjedenom usadniku
i plo¢icama zakovica. Laganim udarci-
ma i pilenjem razdvojeno je deset
komada u jednome smotku, 5 naspram
5 odvojenih drvenom plodicom sa tra-
govima konopcica. Kod mjedenih
odvojenih dijelova primijenjen je me-
tod el. redukcije, kod drvenih dijelova

i kutije upoctrijebljena je solna kise-
lina. Za razliku od kutije vage koja je
nadena unutar velike $krinje, tu su jo$
postojale vapnenacke kore. Na sam
noz britve taj postupak nije mnogo
djelovao. Rendgenske snimke dale su
priblizan oblik samoga noza. Taj oblik
je potvrden sasvim slucajno: pet ostri-
ca ispalo je iz drvenih drzaka valjda
udarcem, bile su spojene u kompaktnu
pjes¢anu masu. Pilenjem su razdvoje-
ne. Naken ispiranja i impregniranja
paraloidom, brusenjem i poliranjem
tog trapezastog brida dobio se jasan
oblik noZa skroz korodiranog na pod-
lozi pjesc¢anog konglomerata. U tom
specificnem slucaju Kkiselina nije bila
upotrijebljena. Prema tome podatku
rekonstruirana je i jedna zeljezna
o$trica. Kod ostalih komada dijelovi
su montirani u originalni polozaj.

ZAKLJUCAK
Na ¢itavom obradivanom materijalu
nije se do danas obnovila korozija,
osim na velikoj osovini svijeénjaka 1
to samo na dijelovima gdje je metal
uslijed loSeg lijevanja ostao Supljikav
i u dodiru s velikom masom lijevane



jezgre koja je ostala u unutrasnjosti
a iz koje se usprkos meutralizaciji ki-
selina i dugom ispiranju nije uspjelo
odstraniti korozilne elemente. Bit ce
potrebno na neki prikladan nac¢in od-
straniti tu jezgru d pasivizirati unu-
trasnjost.
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POPIS SLIKA

. Pogled na otoci¢ Gnali¢

. Predmeti na morskom dnu

. Ronioci su se spustili na dno

. Ronioci dizu predmete na brod

. Dizanje topa

. Dvije bacve u pijesku

. Dno bac¢ve s utisnutom oznakom

. Dno baé¢ve s mtisnutom ljudskom

glavom i inicijalima G. P.

9. Sidra na obali

10. Sidra

11. Top s godinom MDLXXXII

12. Grlo velikog topa

13. Detalj s inicijalima ljevaca

14. Detalj s godinom

15. Detalj ukrasa oko fitilja

16. Dva poligonalna topa

17. Detalj inicijala na poligonalnom
topu

18. Grb s malog topa

19. Grb s najmanjeg topa

20. Mjerilo za kalibre

21. Crtez jednog od malih topova
(rekonstrukcija)

22. Zeljezna $Skrinja nakon skidanja
vapnene kore

23. Crtez motiva na damastu

24. Crtez plombi koje su bile na
damastu

25. Damast (detalj)

26. Crna vunena kapa

27. Kosulja

28. Ovratnik jedne kosulje (detalj)

29. Jedna od najbrojnijih casica

30. CaSica s poluloptastom c¢askom

31. CaSica sa stopom ukrasenom
lavljim glavama

32. D. Ghirlandajo, Posljednja vecera
(detalj)

33. Dugo grlo boce

34, Dvije bocice

35. Dva razli¢ita poklopca

36. Grlo vréa s poklopcem

37. Zdjelica ukraSena graviranim
crtezem

38. Grlo plave boéice, grlo s ruckom
bodice nepoznatog oblika i rucica
vaze

39. Bocica ukrasena graviranim
crtezem

40. Plava zdjela ukraSena pejzaZzem
s arhitekturom

41. Plava zdjela ukraSena hrastovim
lis¢em
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42. Sarena zdjela s limunima
43. Zdjela ukrasena tehnikom
»a fondo abbassato«
44. Veliki zidni krak
45, Luster
46. Zidni krak ukragen glavom dupina
47. Orao s vrha lustera
48. Drvena kutija vage
49, Vaga
50. Komplet utega u obliku zdjelica
51. Utezi s mletackim Zigom
52. Predmeti od mjedi
53. Znak s mjedi (1:1)
54. Mali smotak mjedenog lima
55. Mjedena zica
56. Sipke kositra
57. Zig s kositra (malo povedéan)
58. Cinober
59. Olovni karbonat
60. Bakrena kutlaca
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Here is at last the first issue of a
new journal published by the mu-
seums of Zadar. Side by side with
»Diadora« we now welcome »Vrulje«.
The desires and endeavours of the
museum workers of Zadar — to pre-
sent to the scholars and the general
public the cultural-historical heritage
from the end of Early Middle Ages
to the present day; the ethnologico-
ethnographical material; the peculia-
rities of the natural history; modern
painting since the times of the Illy-
rian Revival; the recent history from
the middle of 19th century to the
present day-have thus borne fruit.

The history of the museums of Za-
dar is rich and varied. It begins with
the first enthusiastic collectors of an-
tiques and private archaeological col-
lections (the most precious of being
the Danieli-Pelegrini collection in 18th
century). The important milestone is
the foundation ofithe Pecple’s Museum
in the proclamation of the Governor
of Dalmatia, Count Vetter von Lili-
enberg, in 1832, which was the signal
for the collection of specimens of
natural history, antiquities, popular
and industrial activities. The manage-
ment of the Museum was appointed
on May 28, 1838. Since then the fate
of the museum has been rich in inte-
resting events. We note the altermating
periods of enthusiatic work, stagna-
tion, the years of alienation of Zadar
from its country (1920—1944). The
People’s Museum was founded anew
in 1945 in free Zadar, in 1952 its va-
rious departments became independent
institutions, only to be integrated
again in December 1, 1962 in a complex
institution responsible for the wider
area comprising the regions of Zadar,
Biograd, Benkovac, and Obrovac.

The first issue of our journal is a
collection of papers devoted to the
materials found on the site where a
merchant ship from the end of 16th
century was lying on the sea-bottom.
In all appearance the site at Gnalic is
the most notable hydroarchaeologic
site in Yugoslavia.

Each subsequent issue of »Vrulje«
will be devoted to problems related to
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a single limited field of activity of our
museum.

Here is a new offspring of the lite-
rary fount of Zadar.

Valentin URANIJA

THE SHIP AT GNALIC : OUR

RICHEST HYDROARCHAEOLO-
GICAL SITE

The concurrence of events early in
September 1967 lead to one of the most
interesting archaeological discoveries in
Yugoslavia made in recent years. While
archaeological investigations are direc-
ted to the distant epochs so as to
learn from the systematic study of ma-
terial remains as much as is possible
about human life, we were unexpected-
ly brought face to face with large
quantities of articles which document
in a most admirable way the material
culture of a relatively recent epoch
that was hitherto known chiefly from
written sources and from pictorial re-
presentation.

The wreck of a ship which had car-
ried a rich and varied cargo (No. 2)
was discovered to the south-east of the
islet (rock) of Gnali¢ (No. 1) in the
Chanmel of Pa$man. The ship lay at the
depth of 26 to 29 metres. The Board
for the Preservation of Cultural Monu-
ments and The People’s Museum, both
of Zadar, and both responsible for the
area in question, had jointly organized
three investigation campaigns on the
site: two in October 1967, and one in
October 1968. Numerous objects have
come to light and have on the one
hand corroborated our earlier knowled-
ge of the material culture in the Adri-
atic area during Late Renaissance pe-
riod and have on the other raised a
series of questions concerning the place
and the methods of production and of
the distribution of certain articles, thus
adding to the stock of cultural and
historical problems relating to 16th
century.

Besides the scholarly and the cultu-
ral interests, the investigations at Gna-
li¢c was of great practical value to our



preservation service. This was the first
occasion that all resources of under-
water archaeology were put to exten-
sive tests — both on the level of orga-
nization and actual investigation, and
on the level of conservation of salvaged
materials. Experience has shown con-
clusively that work in underwater ar-
chaeology is incomparably more diffi-
cult as it requires different equipment,
one which is more complex and more
expensive than in land archaeology,
although the methods and aims of in-
vestigation are common. In addition,
the medium of work requires special
fitness and a training which is consi-
dered to be one of the most difficult
and strenuous — all of which leads to
a division of labour in which the per-
son in charge of the investigation is in
no position to direct and supervise it
immediately. The problem can only be
solved by training experts who are at
the same time both archaeologists and
divers, and supplying them with spe-
cial outfit designed for the purpose.
We had neither, which was immedia-
tely reflected in the results of the cam-
paigns. To the possible critics who
might justly remark that such impor-
tant investigations should not have
been undertaken in the first place wit-
hout such a team, there can be one
answer cnly: something had to be done,
and it is our ludk that it has been done.
As it is often the case in undérwater
archaeology, the wreck had been disco-
vered by amateur divers who started
digging and distributing the articles. It
is precisely because of this latter fact
that we learned about the find and the
site. Accepting the responsibility of
performing the task by improvisation,
the two institutions have perhaps neu-
tralized the possibility of Gnali¢ beco-
ming a model example of underwater
archaeological investigation, as was the
case with the Wasa, or off the coast of
Asia Minor, or in Liguria, which our
site deserves because of its importance,
but at the same time it is true that
only immediate action could rescue the
precious and attractive ship’s cargo.
In spite of total ladk of experience in
this kind of work, numerous precious

data were collected without which the
artidles that were salvaged would lose
much of the importance they have at
present.

Work on the ship was the first
example of cooperation of conservation
workers, museum workers, administra-
tors of the ternitorial institutions re-
sponsible for the area, divers (No. 3)
and ships of the Yugoslav Navy, divers
organized in clubs, and individual - di-
vers. The conservation part of the
work included other institutions, some
of the on state level, many individuals,
and also institutions from Sweden and
Switzerland.

The programme of the operations
was as follows: to document photogra-
phically the site prior to any other
work, to rescue the objects scattered
over sea-bottom (Nos. 4, 5), to ascer-
tain the outline and construction of the
ship and the nature of the cargp after
removing the sand, to document both
the ship and her cargo, to make plans
for salvage -operations, to salvage the
objeots, to document, pack, and tran-
sport them to storage, i. e. to the site
of primary conservation, to decide on
the methods of  conservation, and fi-
nally to conserve the objects. Methods
and equipment wusual in underwater
archaeology were applied, on the te-
chnical level accessible to us. Thus
photographing and measurements of
the site were made by means of num-
bered squares, with the use of a stand
to provide for orthogonal pictures. Mud
and sand were removed by means of
the so-called mammoth pump driven
by a gasoline compressor coupled to
linen hoses such as are used by fire-
-extinguishing teams. The mud was not
washed on deck but the objects that
had been sucked by the pump were
removed in a filter at the lower end
of the hose. Smaller objects were rai-
sed in wicker or aluminium baskets
which could be drained, etc. The execu-
tion of operations was subject to the
program of work, although technical
and weather conditions, and especially
difficulties due to the lack of experi-
ence, have unfortunately caused some
modifications.
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Judging by the tipes and quantities
of cargo, the ship was a merchant ves-
sel and was capable of defence, which
was monmal during the period. The di-
saster occurred during one of her usual
voyages, which were supposedly regu-
lar. Not unlike the finds of whole cities
that had been buried suddenly and
unexpectedly, such as Pompeii, the find
of just this kind has a specific charac-
ter in that it provides a section thro-
ugh the contents of an ordinary, every-
day moment of history at a certain
point. Owing to the cruel fact that the
disaster — probably caused by storm
— had occurred when the ship was
sailing in our waters after having loa-
ded at Venice, the largest port in the
Mediterranean at the time, a variety
of goods intended for everyday use and
ranging from semi-finished to final
products, prior to sale and delivery, the
section of life thus obtained is exceed-
ingly detailed and it provides a view
of those spheres of life and economics
of 16th century as lie hidden behind
the face of history.

The salvaged objects, then, belonged
in part to the ship’s equipment (eight
bronze guns and several balls, two
anchors, some earthen pots, copper
pots, and pewter pots, a large quantity
of petrified objects which have preser-
ved the shape of ropes, with knots and
hooks, and the ship’s ballast consisting
of quartz stones and pebbles), and in
part to the cargo intended for sale, pro-
bably in the Adriatic and east Mediter-
ranean ports (brass chandeliers for
walls and ceilings, glass vessels, ne-
cklace beads, round and square win-
dow panes, mirrors, brass wether-bells,
pins, thimbles, razors, coils of brass
wire of various gauge, brass sheets,
cinnabar shaped like balls of about
70 kg each, carbonate of lead cast in
the shape of small cones, thin bars of
tin 70 ocm long, bearing a Venetian
stamp, a chest .and a box containing
razors, and an iron-bound chest (safe)
containing eight woolen berets, three
white shirts, a roll of damask, a preci-
sion balance, red and yellow oil colo-
urs).
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The brass sheets, tin bars, cinnabar,
carbonate of lead, and the roll of da-
mask are, as far as we were able to
ascertain up to date, absolutely umni-
gue. If their production was known,
specimens were not extant untill this
find.

Of special interest are remains of
original packing of the goods and data
concerning packing and stowage on
board the ship. The bars of tin were
packed in boxes 30x30x75 om. The
boxes were stowed with alternate la-
yers crossing one another. The sides
of the boxes were rough boards, some
2 cm thick, joined by square mortises
and tenons in the corners, and then
nailed. The cones of carbonate of lead
were stowed in small barrels (No. 6),
70 cm high and 50 cm across, which
are very similar to the barrels used
nowadays for fish salting. The heads
were branded, Two heads carry the
initials SZ with a cross between the
letters (No. 7), while the third head
carries the initials G P and the profile
of a man’s head (No. 8). Rolls of brass
sheet were also found in a barrel, 55
cm high and 40 cm across. Wall chan-
deliers were stowed in a large barrel,
1 m high and 70 cm across. They were
taken apart and so stowed: first the
handle, then the cup and the branch.
Large ceiling chandeliers seem to have
been packed in chests. Glass goblets
were packed in wicker baskets, window
panes were stowed side by side and
lined with straw, red pigment was
found in two chests, 80x 110 cm, and
the vellov pigment was packed in bar-
rels similar to those containing carbo-
nate of lead. The rolling and crumb-
ling during the disaster, the attack of
worms and settlement in the mud
have ruined the packing to such an
extent that the cargo could not be
salvaged together with the packing, but
separately. The greatest concentration
of the cargo was in the bows and in
the midship section, but part of it lay
scattered beyond the perimeter of the
wreck, as far as 30 metres, where a
large quantity of glass goblets has been
found. This can be explained if it is
supposed that the objects fell over-



board while the ship was foundering,
or that part of the cargo was jetti-
soned.

The remains of the ship itself are
minimal, which is natural in such a
warm sea as the Adriatic where wonms
can destroy wood in a much shorter
period than that which has passed
since the disaster. Parts of the keel,
frames and outer plamnking have been
preserved, mostly in places where the
mud is deeper and more compact. The
position of the bow could be ascerta-
ined from remains of bowsprit irons
and the planking, and it is pointed
west-north-west. The total site is some
40 m long and some 8 m wide, but
precise dimensions of the ship cannot
be established with certainty. She was
probably 30 metres long, the bowsprit
excluded. The poor state of the ship
prevents any definite identification as
to type. It is not known whether she
was a galley or a galijun (galeazza)
since they primarily differed in the
respective superstructures. The number
of guns is no definite nroof either. One
thing is certain: che was not a marce-
liana, the most common type of mer-
chant vessels at the time, because the
wreck is considerably larger. That the
ship sailed to Gnali¢ after 1582 is quite
certain because two of the guns bear
that date. It is possible that the disa-
ster occurred before the turn of the
century or shortly after: this is sugge-
sted by the stylistic types of the goods
which fall within the period indicated.
There are some possibilities to learn
the details about the shipwreck from
the study of archive matenials, and
consequently about the provenance of
the ship; for although it is quite pos-
sible that she sailed from Venice, it
does not necessarily imply the she
was in Venetian hands (the coats of
arms on the guns are not Venetian,
which in turn is no certain negative
proof, but it only leaves the question
open). As late as the middle of 17th
century, shipwrecks can only be fol-
lowed in notary documents relating to

. insurance of goods. After that date, the
Venetian government requested of the
local authorities to record any ship-

wreck in their respective areas, and
of the crews to notify the authorities
of the disaster. The search should be
continued on these sources. However,
the solution of this problem is of limi-
ted value, irrespective of cur curio-
sity! The detenmination of the exact
idate of the disaster and of the identi-
fication of the owner can not modify
to any essential degree our knowledge
of the history of the period. The pri-
celess documentary value remains in
the ship’s cargo itself!

Ksenija RADULIC

ANCHORS AND GUNS

Much of the ship’s equipment has
been salvaged from the sea-bottom;
various iron hooks and rings, and ro-
pe parts, all heavily corroded and
covered with a growth of shells, coral,
and algae are still waiting their turn
for conservation, though it is difficult
to believe that anything of value
will be found. However, the most re-
markable of these objects, anchors
and guns, are in good state and deser-
ve full attention. This is espeoially
true of the guns, which were cast of
bronze and are decorated with various
ornaments in relief.

Two iron anchors have been salva-
ged, both large in size. One is 4.85 m
long and 2.65 across the arms, the
other is 3.75 m long and 2 m across
the arms. They are of simple constru-
ction consisting of a shank and
slightly curved arms which end in
wide, triangular flukes. A wide ring
is attached to the shank (Nos. 9, 10).
The stock, which used to be attached
immediately below the ning, penpen-
dicularly to the plane of the arms,
has been lost. According to custom,
it was made of wood and was wvery
strong.

Eight bronze guns have been found
on the ship. The four larger ones are
of the usual type loaded at the muz
zle and known variously as sakro, ko-
lubrina, falko, falkonet, etc., depending
on their calibre. The other guns are
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smaller, of breech-loading type kmown
as pedriera. Guns of the former type
were supported on carriages on wheels
and fired from the deck, the latter
were set in the ship’s side by a fork
swivel, so that the gun could be swung
horizontally and vertically.

The two largest guns are most re-
presentative. They are indentical in
shape and size (No 11). The guns
are 350 m long, 33 om in diameter
at the base ring, 16 cm at the chase,
and 23 cm at the swell of muzzle,
and have the bore of 9.1 cm. The
guns are richly decorated with care-
fully executed reliefs of Renaissance
characteristics. The swell of muzzle
(No. 12) is shaped like the base of
a classical column with torus and
trochilus. The decoration is continued
with three garlands linked with knobs.
An acanthus leaf is suspended from
each knob. A richly decorated escut-
cheon continues the decoration of
the upper side of the gun. Is shows
a crest above the field, and an eagle’s
head with a ribbon in its bill on
either side. The initials Z. A., set off
with rosettes, all in relief, are execu-
ted below the field, (No. 13). Five
acanthus leaves in relief decorate the
upper side immediately before the

- trunnions, and the Roman mnumerals

MDLXXXII, set between two rosettes
all in relief, are executed on the upper
part of the reinforce immediately behind
the trunnions, (No. 14). The richest
decoration is around the touchhole,
(No. 15). The hole is framed by two
marked plant volutes and two smal-
ler volutes laid immediately above
them. Above the latter is an upturned
column base carrying the stem of a
basket. The stem is flanked by two
plant volutes. The basket is very small,
but full of flowers, with two leaves on
long stems hanging over the sides.
Acanthus leaves are executed to the
left and right of the touchhole. Arabic
numerals are engraved in the upper-
most part of the base ring: one gun
bears the figures 2360, the other 2380.

The search for other similar guns
revealed that the guns which were
cast in 16th century by the Alberget-
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tis of Venice show greatest resemblan-
ce in details. The gun dated
MDXXXXIII and signed HIERO-
NYMI ALBERGETI, which is on exhi-
bit in the Maritime Museum (Museo
storico navale) in Venice, is decorated
with similar acanthus Ileaves, only
smaller in size, and with similar gar-
lands and knobs. Another gun in the
same museum, dated MDLXVIII, which
was cast by Sigismondo Albergetti,
bears an almost identical escutcheon
with the crest above and identical
eagle’s heads with nibbons in their
bill at the sides. The leaves of acan-
thus and other decoration are marke-
dly similar. The initials of the
members belonging to this family of
casters, I. A. (Iulius A.) or S. A.
(Sigismundus A.) are set off with
rosettes, in the same manner as the
initials Z. A. on our guns. It can
therefore be assumed with a fair
degree of certainty that the initials
Z. A. indicate an unknown member
of that Venetian family of casters. It
can be mentioned in passing that one
Albergeftti, Virginius by mame, was in
the employ of the republic of Ragusa
as a caster from 1545 to 1569.

The other two muzzle-loading guns
are not completely similar to each
other as the two guns just described,
yet they constitute a pair, (No. 16).
Differences in size and ornament are
negligible, and their basic shapes are
the same. The barrels are octogonal:
the edges run uninterrupted from
the breech to the muzzle, without any
reinforce in the part extending from
the breech to the trunnions as is
the case with the other two guns.
Thus they are more slender in ap-
pearance which, along with the care-
fully shaped edges, neat profile, and
inobtrusive ornaments, creates an im-
pression of a certain classic elegance.

The shorter of the two guns, which
is 2.58 m long, has the touchhole
framed in a rectangular field, 7.5 cm
long and 52 om high. A bearded
head with diadem (4 cm high), is
arranged on either side, facing out,
so that the beards and diadems outline
the classical »tabula ansata« around



the field. Some 30 cm away from
the touchhole is a coat-of-arms in
relief, surmounted with a count’s
coronet (7 pearls). The escutcheon is
divided into three fields. The chief
contains seven fleurs-de-lis. The rest
is divided wertically in two pants,
with three crosses with trilobate arms
in the dexter half, and two bends
laid diagonally across in the sinister
half. The coat-of-arms could not be
identified, but the fleurs-de-lis indicate
France since these symbols often
appear on the arms of regions and
cities of the kingdom of France.

The other gun is slightly longer
(2.61m). The touchhole is framed in
a field of the same size as on the
first gun of the pair. The sides of
the frame end in decorative exten-
sions. The initials G. P. (No. 17), are
executed within the frame. An escut-
cheon of irregular, unquiet outline is
executed at a similar distance from
the touchhole as with the other mem-
ber of the pair. (The initials G. P.
found on a barrel and matching the
initials on the gun, are certainly not
accidental!)

Of the four pedrieras, two consti-
tute a pair. They are exactly alike.
The bronze barrels are 1.12 m long,
with the swell of muzzle shaped like
- the base of a classical column, and
with a similar molding, only less
marked, at the rimbase. The breech-
block, i. e. the part which received
the so-called »maskul« (a receptacle
for the charge and the ball) was made
of iron. Of iron was also the fork
which served to set the gun in the
bulwarks. This part, heavily corroded
and covered with sea growth, has
been preserved on one gun only. It
has been reconstructed on analogy
with other guns (No. 21) keeping the
size to scale. Both guns are decorated
on the chase with an identical escut-
cheon, oval in shape (10.5 by 6.5 cm),
framed with a winding line, but with
empty field. The whole gun: barrel,
breech, wooden breech handle, was
some 2 metres long.

Ot the third gun, only the bronze
barrel has been preserved. It is 1.07

m long, with the diameter wvarying
from 18 to 13 cm, with the swell
of muzzle of the wusual shape, and
with four characteristic projections at
the sides: two cylinder-shaped trun-
nions which engaged the fork, and
two prism - shaped guides which enga-
ged the breechblock. The chase is
decorated with a relief representing
the mask of a bearded man's face
in a Late Renaissance frame, executed
with great skill (10.5 by 8 cm) and the
initial C. below it, (No. 18).

Of the fourth gun, the barrel is
preserved only; because the iron part,
completely amorphous, broke off shor-
tly after the gun had been salvaged
from the sea-bottom. This was the
smallest gun. The barrel is only 87
cm long, with the diameter of 7.5
and 10 ecm, and with the bore of
4.5 om. The chase is decorated with
an oval escutcheon without the outer
frame, 9 cm high, and divided hori-
zontally in two parts, (No. 19). The
upper pant shows a twin-headed
crowned eagle bearing a smaller coat-
of-arms on its breast (a zigzag line).
The lover half is divided wvertically
into two parts. The dexter part shows
a monogram composed of the letters
P, N, and M, with a flower above.
The sinister part 'shows a palm tree
with a lily to its left, and a naked
boy carrying a shield and an amm
raised towards the crown of the tree.
The coat-of-anms could not be identi-
fied. Number 87 is engraved in the
reinforce receiving the breechblock.

It is of interest to note that all
guns, except the smallest pedriera, are
of the same calibre, i. e. 9.1 cm. Se-
veral stone balls and remnants of
an iron ball of the same calibre have
been found.

The calibrating gauge, the so-called
scala librarum should be mentioned
in this connection, (No. 20). The
gauge had been discovered prior to
the systematic explorations. It is 25
cm Jong, made of brass. Such gauges
used to be engraved on daggers.

Ivo PETRICIOLI
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DAMASK

As stated elsewhere, damask has
been found in an iron-bound chest,
(No 22). The chest is of the type that
was used as a safe until recent times.
Iron plating inside and out, iron strips
nailed down strongly with long nails
having broad heads, and a complex
system of locking, all ensured safety of
articles kept inside. Many Yugoslav
museums, maritime museums particu-
larly,. exhibit such safes. The chest is
97 cm long, 59 cm wide, and 65 cm
high; the lid is 105 cm long and 64
cm wide.

The piece of damask lay together
with other objects in a mud-impregna-
ted bundle od straw. The mud was so
fine and thick, that it was impossible
to identify the object at first. The
mass was hard, some 60 cm long and
some 25 cm wide. After initial washing
in running water, two kinds of textile
became apparent in some places, a
roughly woven piece and a piece with
silky lustre; but on the whole, the sur-
face was covered with hard incrustati-
ons of Iblackish-brown colour. The
incrustations were all over the surface
of the object, and attempts at removal
left holes behind. It was only after
continuous washing that the nature of
the object had been discovered. It was
a roll of damask, in its original pa-
cking, 54 metres long, in 60 folds of 80
cm, secured with stamped seals, and
wrapped in rough cloth. The wrap was
almost entirely damaged with rust (the
chest was full of rust because the iron
bindings had oxidized) so that it was
only here and there that the texture of
the material could be discerned: it was
similar to the texture of the present-
day hard linen. The rust had affected
some ten folds of silk and had it ce-
mented to the protective wrap destro-
ying the material entirely or making it
impossible to detach from the rest.
Having partly unfolded the roll, the
first gleams of violet gloss appeared
out of the general black, from which
fact it was deduced that the material
had been originally punple. After final
washing, black mud stains disappea-
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red, but the material remained brown
on account of the rust, and only in pla-
ces, unfortunately, it is violet.

Our piece of damask belongs to the
group of true damasks, i. e. both the
warp and the weft are of silk of the
same colour. The decorative effect is

‘achieved by contrasting glossy and

plain areas: the glossy areas are the
decoration, the plain areas serve as the
background. The gloss is achieved by
a special method of interlacing the
weft threads on ome side of material
in that the glossy parts are slightly
raised in relation to the plain parts.
Parts which are glossy on one side are
plain on the reverse side, and vice-ver-
sa. The liveliness of the material de-
pends on the striking angle of light,
and it varies from a subdued effect to
such strong contrast between the de-
coration and the background that they
eppear to be made of threads of diffe-
rent tints.

The decorative pattern on our piece
of damask (Nos. 23, 25) evolves for
150 em to be repeated without inter-
ruption, and is of Late Renaissance
type. It consists of such elements as
follow: cantharus, with a balustrade
and volutes (the former functioning as
the mouth of the vessel, the latter as
the handles), the pomegranate and its
leaves, stars, and the palmette. The
group containing the pomegranate and
the palmette is framed by two inter-
twining bands unequal in width, the
wider of which is ornamented with
a chessboard design, which design also
covers part of the cantharus! The or-
naments are arranged in groups which
follow one another. The central part
only is covered by whole ornaments:
the first and the last quarters of the
width - of the piece are covered with
respective halves of the ornament,
leaving the other half out. In the ho-
rizontal direction, the ornaments are
arranged alternately, so the cantharus
in the central field is flanked by pal-
mettes, etc. The ornaments fill the
material very densely so that small
areas only are left bare, but they do
not form a separate ornament.



The five lead seals (No. 24) with
which the roll was secured bear marks
of four different stamps. Two seals
show an escutcheon which is divided
horizontally: the upper part represents
the sun with very well marked rays,
the lower half represents a tree. The
initial N appears to the left, and F (?)
to the right. The third seal has a
cross with four equal arms pointed at
the ends, with three balls besides each
end and one ball in each corner. The
fourth seal is preserved poorly and
the seal cannot be read with certainty.
The escutcheon is divided into squ-
ares in imitation of the structure of
a wall. Within the field is a circle
divided into smaller squares by three
vertical and three horizontal lines. The
fifth seal represents a crown with four
fleurs-de-lis, and an open flower with
five petals below the crown. The ini-
tial F (?) is to the right of the crown.

To the best of our knowledge, this
roll of damask is the only specimen
of old textile preserved, which docu-
ments the state of the material after
it left the workshop to be brought to
the market.

Which workshop and which market?

In the central Mediterranean in 16th
century, silk in general and damask
in particular was manufactured in -a
number of cities on the Apennine pe-
ninsula: in Florence, Lucca, Pisa, Bo-
logna, Milano, Verona, Venice. While
Florence and Lucca were the chief
centres of production in 15th century,
new workshop were opened during
16th century in many other towns as
well, particularly after the looting of
Lucca by Pisa, which forced the Luc-
can wveawers to move to other places
where they continued their trade. The
manufacture of silk in Venice is at-
tested from 14th o 18th centuries
continuously, although the documents
from various archives seem to indicate
several periods of sharp crises, parti-
cularly in 16th century, due to severe
competition with other centres, which
the Venetian government attempted to
neutralize by imposing protective mea-
sures. To distinguish the provenance

of this piece from among these cen-
tres as well as from other centres of
production (in Spain and in France)
is very difficult, in fact almost impos-
sible. The conformation to the pre-
vailing Renaissance taste had certainly
influenced the techmique and the orna-
ments, which was only amplified by
the migration of weavers. Attribution
of a piece to a particular city on the
basis of stylistic similarities alone —
and almost all attributions have been
made on this basis — can be made,
but only as a possibility. It is there-
fore the decoding of the seals found
with the piece that would mean the
first step toward the localization of
at least that kind of damask which has
the same type of ormament or a'one
not differing from it greatly, such as
are two pieces in the Guggenheim col-
lection in Museo Correr in Venice for
which no data as to the time and place
of acquisition are available. The deco-
ding would also show, in a particular
instance, which authorities stamp a
particular product -— whether the
workshop and the city autorities alo-
ne or the management of the market
as well.

The absence of the Venetian seal
removes at the outset the possibility
of its being manufactured there, espe-
cially if it is known from the archives
that the Venetian government, as early
as 1507, expreslly decreed that »all
textiles exported by sea should be
stamped with the seal of St. Mark
subject to the payment of the tax of
four soldi per roll«, otherwise it co-
uld be treated as foreign goods and
probably taxed differently. In addition,
the official statement from 1594 that
foreign silks from various places were
brought to Venice and wholesale dea-
lings were on the increase without any
payment of taxes, that Venetian mer-
chant ships carry as much as 50 thou-
sand ells of silk, but almost nothing
of this vast quantity bought from Ve-
netian manufacturers since neither
merchants nor buyers trusted them,
only corroborates such a conclusion.
Therefore, the ship that was lost at
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Gnali¢ could have been owned by Ve-
nice, and yet carry foreign goods wit-
hout proper payment of taxes.

Seals similar to those found on our
piece occur in Lucca. They belong to
various families that could have ma-
nufactured silk as well. The Cerus used
to have the seal with the sun in the
upper half and the tree in the lower,
and in 1614 one Ferrante is mentioned
as a member. The initial F could re-
fer to him, but the fact that the family
name begins in a C, whereas the seal
has an N, casts some doubt upon this
connection, The cross with the balls
is the coat of arms of Pisa, but at
present it cannot be deduced with
certainty that our piece had been ma-
nufacture in that town. Since it had
a port, Pisa was probably an inter-
mediary. We shall limit ourselves to
the statement of a belief that it had
not been manufactured in Venice, but
probably in Lucca.

It can be onlv conjectured for whom
and to what place this expensive ma-
terial was intended. Punple silk was
rather more expensive than silk of
other colours — in the times of the
Diocletian even ten times more expen-
sive than white silk.

Ksenija RADULIC

BERETS AND SHIRTS

By the side of the roll of silk da-
mask, the iron-bound chest contained
several other articles of clothing. They,
too, were intended for trade; and as
they were kept in the same chest, they
are most likely of the same prove-
nance. -

These are eight black wool berets
and three white linen shirts.

Two berets only are in good state
(No. 26), the rest are in the state of
decay. All were of one size: the upper
part is 30 am in diameter, the opening
is 17.5 cm in diameter. The berets we-
re knitted of black wool, but it seems
that they had been stamped in a mill
so that’later the eyes did not show.
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They were made with a straight base
and 3.5 om wide brim around the
whole opening. Such berets are known
from contemporary paintings and por-
traits: they appear on the pictures by
Caravaggio, on portraits executed by
Holbein, and many Flemish paintings.
They used to be worn by men of all
classes, and were ofted decorated with
a medallion or a feather.

The shirts, made of white linen, we-
re also for men’s wear. All the three
are in bad state: in one case the whole
upper part and the sleeves are missing.
They had been carefully packed in
smill bundles, 21 om by 25 cm in size.
It is of interest to note that the collars
are made of a different type of cloth,
which is of higher quality: on the body
we counted 20 threads per square cen-
timetre, and 30 threads on the collar.
This is probably due to contemporary
fashion, when the collar showed out
only.

The shirts are very long and com-
fortable, 114 om, (No. 27). The front
and the back are cut of a single piece
of width (from 66 cm to 69 cm, which
is difficult to ascertain with precision
because of the damage). In the lower
part the shirt has two slits at the si-
des, 38 cm long. Around the neck open-
ing (No. 28) the shirt is plaited in
small folds to ensure proper shoulder
width. The folds are decorated with
oblique stitches. The breast cut is not
very deep: 20 cm on one shirt, and
slightly deeper on the other. The edge
is trimmed with zigzags. The shirt
was fastened around the neck by a
thin plaited cord. The sleeves are 65
cm long, narrowing toward the wrists.
The edge of the sleeve is cut ‘roudly
and is also trimmed with zigzags. At
the ammpit the sleeve is widened by
the insertion of two small triangles.
The collar is cut straight, and is so-
mewhat larger than the neck opening
so that the ends are loose and can
fold down. The edge is trimmed with
hemstitch and lace. The collar is 9.5
cm high.



Both shirts (the third is in such
bad state that nothing can be said
about it) are of the same cut, but dif-
fering in size slightly. They are nearly

of the same length, but the other is .

slightly wider than the one just de-
scribed. The wider shirt has a slightly
wider collar (10.5 cm) trimmed with
a simpler lace.

The shirts have been thoroughly
rinsed of salt so the process of decay
has been arrested. After cleaning the
layers of rust and the reconstruction
of parts that have been damaged their
appearance will be completely diffe-
rent.

Sofija PETRICIOLI

GLASSWARE

The ship transported large quanti-
ties of glassware. The greater part
were articles de luxe, such as goblets,
bottles, bowls, and reliquaries, and the
rest, while still in considerable num-
bers, were simple objects: round win-
dow panes, square plates of raw glass,
and small round mirrors.

Unfortunately, only a few objects
were not damaged. Although the glass
is of the best quality, it could not
survive the rough treatment it had
had on the sea-bottom for centuries.

There can be no doubt that the glass
is of Venetian provenance. During 16th
and 17th cent. world production of
glassware was dominated by the Ve-
netian factories at Murano. The qua-
lity and beauty of Murano glass were
so extraordinary that all European
factories at the time were under strong
influence of Murano and attempted to
follow its products as closely as pos-
sible and were in fact its imitators,
which becomes clearer when it is re-
membered that new factories had been
founded by Murano glassmakers.

The principal gqualities of Murano
glassware were exceptional thinnes
and transparency — the two qualities
not possessed by glassware manufac-
tured in classical antiquity or in the
Middle Ages.

The articles of Murano glass repre-
sented in our find date from the pe-
riod of greatest beauty, when their
shapes were simple and elegant wit-
hout the superfluous additions which
appear in the baroque age. Besides
the beauty and richness of form, there
are also several techniques of decora-
tion that are typical of Murano glass,
i. e. insertion of white glass filaments
and engraving by diamond point.

We shall start our description with
articles which were the most nume-
rous. These are two types of goblets,
both of very simple form. The stems
are practically identical in both types:
from a thickened foot it tapers and
rises to the cup. The cups are dissimi-
lar: one is shaped like a bell (No. 29),
the other is larger and wider, in the
shape of a bowl, (No. 30). Unfortuna-
tely, out of a large number of goblets
(there are 406 smaller goblets and 218
larger ones) mot a single specimen
has been found undamaged.

Next in number (75 specimens) are
somewhat more luxurious goblets ha-
wing a cast foot decorated with twd
lion's heads, (No. 31). The cup is
round but not exactly bowl-shaped.

Of some other types, only three or
four specimens have been found. One
type has a cast foot decorated with
vertical rows of minute beads; the
other, smaller type, has the cup sha-
ped like a pine cone.

Of bottles, we first note the tall
specimens with very long, narrow
necks (No. 33) decorated with white
filaments. To be sure, only long necks,
decorated in one or two places with
wavy glass bands, and bottoms which
entered the body with their conical
parts, have been preserved. The thin
belly could not stand various pressu-
res and blows to which it was subjec-
ted. But it is easy to reconstruct the
shape on the basis of the contempo-
rary paintings, e. g. The Last Supper
by Ghirlandajo in the refectory of the
monastery next to the church of Ognis-
santi in Florence, (No. 32).



Next come mumerous fragments »>f
bottles that had better be classified as
vases. The reconstruction of their sha-
pes was facilitated on the basis of
comparison with a green vase of the
same type: the vase is part of a pri-
vate collection in Vienna. These were
very decorative vessels with a low
foot with a node and three beautiful
handles. The upper part of the handle
was arched and bound to the turned
neck, the lower part was in the form
of a shell and bound to the body. The
vessel itself was slightly oval in shape;
in the upper part it was decorated
with a thin edge. Some vessels have
the edge of the neck and the body
decorated with small appliques in the
shape of rosettes. Some simple necks,
about ten in number, without any de-
coration but slightly widening at the
mouth, have also been found. It is
difficult to reconstruct the shapes of
the bottles for want of any compara-
tive materials.

There are also two types of small
bottles which have been preserved
whole or slightly damaged. One type
has a foot and a specially formed neck
(No. 34) of uncertain length (there are
26 specimens). The other type has a
low foot and a low belly tapering to
a very narrow neck ending in a small
flat rim. 2

Many fragments were salvaged of
some interesting vessels which seem
to have been modelled in imitation of
silver or pewter tankards, (No. 36).
They have also been found without
bellies, but judging from the parts of
the body preserved together with so-
me necks and feet, they seem to have
been spherical. The mecks of these
tankards are cylindrical with a mode-
rately curved handle. The tankards
could be covered with a lid having a
globule on top, (No. 35). A narrow
grooved band is impressed in the area
between the neck and the belly. Besi-
des this decoration, the whole tankard
was decorated with white glass fila-
ments laid vertically.

The most beautiful among all glass
articles found on the ship is a sepa-
rate group decorated with engravings.
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Engraving by diamond point is also a
specialty of Murano, which had later
spread to many European workshops.
While still soft, the article was deco-
rated with a delicate design all over
its surface. Stylized plant motifs were
used most frequently, but animal
forms also appear though not on our
articles. All drawings are very neat.
Although they were made fast and as
routine, great attention was paid to
shading so that the lines are drawn
parallelly, almost never crossing the
outline (which is almost regular other-
wise).

In the first place we mention a tu-
reen (No. 37), the most beautiful arti-
cle of the whole find. To our surprise,
it is complete, although equally thin
as all the articles described hitherto.
It is 7 ecm high and 15.5 cm across.
It is perfectly simple of shape: a half-
-sphere with a small, thin foot. The
whole surface is covered with engra-
vings which are arranged in three ho-
rizontal bands, with the central band
dominating the rest. It is decorated
with a continuous tendril which is
highly stylized. The beauty of the ves-
sel stems from its perfect simplicity:
the drawing is soft and inconspicuous
and no detail obtrudes or disturbs the
pure outline of the vessel. Unfortuna-
tely, a thin dull scale has partly
covered the surface. This sign of the
deterioration of glass has affected
more than a half of all articles which
were decorated with engravings.

Some of the shapes described ear-
lier reappear among the engraved arti-
cles, such as tankards with lids (two
necks and one lid), decorative vases
with three handles (one neck and
five feet), and goblets with lion's
heads on the foot (two specimens
only). But then some shapes are new,
such as the above-mentioned tureen.
Another new shape are elegant small
bottles (No. 39) having the foot deco-
rated with a node. Only one complete
specimen has been found, and five
other specimens were found in frag-
ments, The bottle has a long narrow
neck decorated with a twisted garland.



The body is oblong and is richly deco-
rated by engravings arranged in three
horizontal bands. The upper and the
lower bands carry the motif found on
the tureen, but the central band is
different. It is divided into squares,
every other of which is decorated with
a drawing. All bottles had identical
arrangements, but differed in the mo-
tif in the squares.

The third specific shape is a shal-
low round tray with low, flat sides.
Its bottom is relatively thick in com-
parison with other articles, but the
sides are thin. The whole surface is
decorated. The bottom is covered with
three Renaissance garlands arranged
concentrically among three marked
ribs. The sides are decorated with a
soft ornament which has already been
mentioned as the final ornament on
the tureen and the small bottles. Al-
most the whole bottom of another
such tray has also been found. It also
has three ribs, but the decoration is
different. Instead of garlands, we find
again squares, every other of which is
decorated with drawings. The spaces
between the ribs determine the sizes
of the squares: the largest squares are
in the central band, gradually dimini-
shing towards the outher rim.

Articles of blue-tinted glass consti-
tute a group of their own. Only two
types have been found: small half-
-spherical cups and small bottles with
long, narrow necks. Three cups were
found, all of them of similar size: 7 to
8 cm across, low sides and small foot.
One specimen is complete, another is
inlaid with minute fragments of red
and white glass. The bottles had long,
narrow necks widening at the mouth,
(No. 38). About twenty necks have
been found, but only one of them con-
tinues into the body which, unfortuna-
tely, is not sufficient to reconstruct the
shape with precision. Nevertheless it
can be deduced that the boftle was
not spherical but flattened.

Large quantities of round window
panes have been salvaged (648 speci-
mens, of which 205 are whole). The
panes were quite simple with turned

sides (20.5, 18.5, and 17 cm across re-
spectively).

Plate glass, of which 50 specimens
were found, is roughly rectangular in
shape. Plate glass was cast on a flal
surface.

A number of small round mirrors
has also been salvaged. Unfortunately,
the mercury has been washed away,
and the mirrors are cloudy or almost
clean. They were made by applying a
thin film of mercury between two
round pieces cut rather rougly and
then cemented together with a gypsum-
-like substance.

This brief outline is only informati-
ve of the shapes and the methods of
decoration of articles found on the
ship, without attempting to evaluate or
date the articles. However, it can be
stated that the articles of glass exhibit
high professional skill. The beautiful
simplicity of their shapes indicate the
period when Murano glassware was at
its highest.

The articles can be dated to the
closing years of 16th cent. by compa-
rison with other objects found on the
ship on the one hand, and on the other
by comparison, with exhibits in the
Glass Museum of Murano.

Sofija PETRICIOLI

EARTHENWARE

In contrast with the other articles
which the ship transported in very
large quantities, some thirty speci-
mens of earthenware have been found
only. Roughly one half of them are
articles de luxe, and the rest are ordi-
nary pots of various shapes intended
for household use.

It is known that Venice was one of
the major centres of pottery produc-
ticn in Italy from 15th to 18th century,
and it is very likely that these objects
were manufactured in Venetian work-
shops and then loaded on board the
ship there.
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Engraved pottery with engobe as
well as painted pottery was produced
in like quantities, and both types are
represented in the find.

Prior to describing the articles it is
necessary to state that they are da-
maged to a considerable degree. The
dark silt in which they lay had pene-
trated below the glaze so that the
colours have darkened; in addition, the
glaze itself is corroded and the surface
is no longer smooth or transparent
enough for the colours, originally
very vivid with some specimens, to
show out fully.

The engraved specimens were made
of red clay, with a white engobe, then
engraved, and finally glazed. Several
such specimens have been found, such
as three small bowls, decorated with
engravings on either side. All the three
have an identical ornament consisting
of a stylized tendril with leaves, and
* differing only in the decoration on
the bottoms. One bowl has a small
rabbit crouching in the grass, the other
has a tree with three boughs, the
third has a geometrical ornament
executed in the shape of a twisted
narrow band.

Somewhat different is a large flat
dish (No. 43) light green in colour,
decorated with a geometric or geome-
trized plant ornaments. The decoration
is excuted in the technmique known as
»a fondo abassato«, which means that
the drawing appears on the white en-
gobe only, while completely removed
from the base. This creates the effect
of a low relief, whereas the green slip
appears in two tones: lighter on the
engobe and darker on the cleared base.

The second group comprises bowls,
cups, and saucers decorated with dra-
wings painted in blue over a bluish-
-grey base. The drawings are executed
with great skill and show fine taste:
it can be generally noted that the arti-
cles had been made in a wokshop of
high quality. Two ornaments are pre-
valent, thus dividing the articles into
two sets: one set is decorated with
entwined oak leaves over the whole
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surface (No 40), and the other with a
somewhat stylized landscape (No. 41)
with a round tower in the left half,
(No. 40), the ornaments are so alike
that the articles appear to be parts
of two sets.

The third group comprises three
bowls only, unfortunately all the three
damaged considerably. They are deco-
rated with similar ornaments: fruits,
flowers, and small leaves on a grey
base. Large yellow lemons are most
conspicuous (No. 42), arranged sym-
metrically yet freely among green lea-
ves and orange-coloured berries. On
the largest bowl, among the lemons
are also some greenish-yellow cucum-
bers; and on the two somewhat smal-
ler bowls are large flowers with white
and blue petals. It is a pity indeed
that these beautiful articles are dama-
ged to such a degree because their
charm lies in the free arrangement of
gay and vivid colours which had been
generally carried away by the action
of sea-water,

Pottery intended for household use
is varied: very small pots with one
handle, pots with two handles and lid,
and very large pots for the storage and
transportation of liquids. These are
very like the amphorae, i. e. with nar-
row necks and two handles arranged
symmetrically.

Sofija PETRICIOLI

BRASS CHANDELIERS

Brass chandeliers are in the group
of articles that the ship transported
in larger numbers. Because of their
provenance, they stand apart from the
majority of other articles of which we
know for certain that they come from
Italy. In distinction from these, the
chandeliers had been made in the
north of Europe, most probably in
Liibeck.

The region of Central Europe bet-
ween the Maas and the Rhine had been
known as early as the Roman era for
zinc and copper mines. In the early Mid-



dle Ages the region saw the rise of
crafts in which brass - an alloy of cop-
per and zinc - served as the raw mate-
rial. The manufacture of brass chan-
deliers appeared as one among the
numerous other crafts. It is intere-
sting to note that chandeliers were at
the outset only a by-product in the
manufacture of bells, guns, bronze
sculpture, etc. Chandeliers were manu-
factured as early as 14th century, but
the craft flourished towards the end
of 15th century and reached its peak
in 16th and 17th centuries.

The branched type was known in
the Gothic era, but it was encumbered
with varied decorative elements. The
branches were adorned with oak lea-
ves or vine tendrils, the axis was often
made in the shape of a small chapel
with an effigy inside.

The Early Renaissance type, to
which our specimens belong, is free of
all superfluous additions: the shapes
of the branches gradually became
slender and very functional, while the
decoration in the form of a twin-hea-
ded eagle gradually retreated to the
top of the axis. Besides the functional
elegance, another element was very
important for their expansion beyond
the confines of Germany — the possi-
bility to take them apart which was
of prime importance when the articles
were to be transported. The Hansea-
tic merchants soon saw their oppor-
tunity, so they included the chandeli-

ers in the list of trading articles. Be-

cause of their activities, the chande-
liers had soon spread not only all over
North Europe but, as can be Seen
from the present instance, also far
south.

Cities which were most notable for
the manufacture of chandeliers are
Aachen, Niirnberg; and Liibeck — all
the three of them also moted for work-
shops manufacturing other metal arti-
cles: brass sheets were made in Aachen
and Niirnberg, the latter was also the
home of a well-known family of bron-
ze casters, the Vischers, who manu-
factured small bronze sculpture and
brass trays, and Liibeck was known

for its bell and gun foundry. Since two
of the purest specimens of Early Re-
naissance chandeliers are in Liibeck,
the type became known as »Liibecker
Krone« — The Crown of Liibeck.

To facilitate the dating of our spe-
cimens, it is necessary to outline the
development of the constituent parts
of the chandeliers. Since the ceiling
type is more complex than the wall
type, we describe here the constituent
parts of the former.

As it has been stated above, the
branches gradually got rid of unmeces-
sary decoration. The only decorative
element which remained is placed at
the lower bend of the branch, and is
mostly in the shape of a daisy. The
branch has an S curve; its outer end
rises verically carrying a simple sau-
cer and a cup to receive the candle.
In the course of time, the ventical end
gradually descended and in 17th cen-
tury the candle finally came at a point
below the level of forking. The axis
also shows traces of development. Ba-
lusters on the axis appeared as early
as the latter part of 15th century; but
it was not untill the Renaissance, in
the latter half of 16th century, that the
shape was perfected, turning the piece
on a lathe driven by water-power.
Among other globular elements, a si-
zable sphere was gradually set apart.
It had no fixed position with earlier
specimens; so it appeared around the
middle of the axis or at the lower end,
sometimes not separated rigidly from
the other elements. In the Liibeck
cathedral, the sphere on the chande-
lier is somewhat filattened and had
descended below the forking point of
the lower set of branches, where it
was to remain in all later specimens.
On the chandeliers made in 17th cen-
tury which are known as »Flamischer
Krone« — The Flemish Crown — the
sphere is perfect, much larger than
the other decorative elements on the
axis, and is set apart from the rest of
the axis by a narrow meck. A lion’s
head, which had adorned the lower
half of the sphere since the Gothic
era, had disappeared and was repla-
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ced, close to the end of 16th century,
with a decoration shaped like an acorn
or like a button which was turned on
the lathe.

Among the chandelier parts disco-
vered on the ship, of which there are
more than 300, three axes were found:
two larger ones and one smaller. All
the three axes are practically identical
in section, with the sphere set below
the forking point of the branches. The
spheres are slightly flattened, like the
one in the Liibeck cathedral. The
lower part of the sphere is decorated
with a lion's head holding in its
mouth a hand decorated with two
fishes. Only one lion’s head has been
found, but eight hands with fishes;
which implies the same number of
axes .and lion’s heads, only we have
not been fortunate enough to find
them. The upper end of the axis ter-
minates in a twin-headed eagle with
outstretched wings, (No. 47). Three
eagles have been found and one smal-
ler wing which suggests that the chan-
deliers with smaller axis had a smal-
ler eagle. '

All the three chandeliers from the
ship had branches arranged in two
sets of six. Upper branches are always
shorter. One chandelier (No. 45) is
further decorated with elements in the
shape of the letter S, arranged in two
sets of three. Six such S-ike elements
have been found, but they did not
belong to one and the same chandelier
because of different decoration: some
are decorated with small horizontal
lines, the others with semicircular
incisions resembling fish scales.

Ten types of branches have been
found. They mostly differ in size, but
are otherwise alike, with a daisy at
the bend. There are a few very small
branches without the daisy, but only
with a small bend.

The branches differ from the wall-
-type chandeliers in an essential con-
struction detail, besides different de-
coration. They are coupled to the axis
by a ftrapezelike projection on the
inner end of the branch which is in-
serted into a corresponding notch. The
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notches and the corresponding pro-
jections are numbered. On the whole,
all parts are numbered: branches,
eagle wings, S-like elements, candle
cups. This is a common feature with
all chandeliers which could be taken
apart, and so it is not a special cha-
racteristic of our specimens.

Wall chandeliers differ from these
in the manner of coupling the arm.
Instead of the axis, the arm is set into
a semisspherical part not unlike a plate
which carries in its centre a small
closed fist with a motch in the middle
which receives the wedge-like end of
the arm.

Since wall arms were used indivi-
dually, there was no necessity to ma-
nufacture them in large series; thus
we find great variety. It is difficult to
find several identical amms: 62 speci-
mens that have been found can be
classified into 17 types. Yet this great
variety cannot be noted at first sight
as there are only three basic groups
of types which differ in some details.

The largest arms (No. 44) are deco-
rated in the middle with a ring which
seems to tie together a bunch of lea-
ves to the left and right of it. Engra-
ved into the surface of the arm are
additional large and small leaves run-
ning in the direction of the bend in
the arm and its end. The bend is
simple and it ends in a decoration
like a fish tail.

The second type partly similar to
the first type. It is without the deco-
rative ring and the bunch of leaves,
but only with a bulge identical with
the one on the branches of the chan-
delier. Left and right of it are engra-
ved leaves in many variants. A trefoil
is located at the bend.

All the arms belonging to the third
type (No. 46) are identical in size and
details, but they differ completely
from the first two types. Instead of
the plant ornament in the bend, they
carry a stylized dolphin head in pro-
file. Around the middle of the arm
are two volutes so arranged as to cre-
ate the impression that the arm is



made of two twisted parts. The end
of the arm, where the candle cup was
screwed on, was not decorated with
any type except here where it is deco-
rated with a volute. A wavy line was
engraved below this volute, reaching
as far as the first volute in the centre
of the arm.

The cups also appear in about ten
varieties, but only the most typical
will be mentioned. The most frequent
ones are of the type known in litera-
ture as »urn-shaped cup«. Some are
larger, others are smaller, narrower,
or wider, but they are essentially alike,
The other type is cylindrical, with four
holes. This type had appeared before
the former one, but here they are con-
temporary. The third type of cup is
also like an urn, but of a more elabo-
rate form.

Finally, we ought to mention three
arms which differ totally from all
objects described hitherto. Since the
site has not been studied exhaustively,
it is mot possible to state if other such
specimens exist, or whether they are
part of a ceiling chandelier or are
individual wall arms. While all previ-
ous anticles are of the yellow colour
of brass, these are of bronze colour;
they are probably made of brass with
a higher percentage of copper. They
have the shape of the branches found
with the advanced chandeliers of the
Flemish Crown type, where the candle
is below the level of the forking point.
The arrangement for coupling at the
inner end also differs from the types
described above.

It is difficult to state the port of
embarkation until the port of registry
of the ship is known. Two possibilities
offer themselves; the chandeliers
could have reached Venice by land
and then taken on board, or they
had been shipped in a northern port,
Antwerp or Litbeck, and forwarded
bv sea to eastern Mediterranean. Ve-
nice had always been a link between
Europe and the Orient; so goods from
all parts of the world were brought
there and further shipped east and
west. German merchants had their
seat in the so-called Fondaco dei Te-

deschi where Venice permitted them
to make business transactions with
their partners from the East. The
Hanseatic League had developed their
commercial network mostly in the
north, and did business with all Baltic
states, England, and Russia, and it is
not improbable that their ships were
sent sometimes to the southern ports.

Thus the question of the route by
which our brass chandeliers reached
the Adriatic remains unsolved for the
present, but the question of their pro-
venance is elucidated almost com-
pletely.

BIBLIOGRAPHY: Jarmuth, K., Lichter
leuchten im Abendland, Berlin 1967; Jar-
muth, K., Liibecker Leuchten vom Me-
eresgrund, Lichttechnik, Nr. 3/1969; Also
copious correspondence with K. Jarmuth,
for which 1 express my gratitude.

BALANCE AND WEIGHTS

Besides the articles of textile, the
iron-bound chest contained a wooden
box of moderate size. It fell apart upon
discovery: the top and bottom panels
fell off, and the contents scattered.
The box contained a small precision
balance and two sets of weights.

This paper is not concerned with
weight values, their marks, or their
provenance. It is only an ordinary de-
scription, and the expert evaluation
will be left to dr. Z. Herkov, of Za-
greb, who has undertaken to study the
problem,.

The box (No. 48) was given its ori-
ginal shape, after conservation, because
the material of which it is made (teak
wood) has been preserved admirably.

Beside a simple profile running
along the edges of the bottom panel
and the lid, the latter is decorated
with small inlaid sqares of different
wood, we believe it is bamboo. The
interior is divided into four unequal
parts with one longitudinal and two
transverse partitions. The central par-
tition is largest, and it served to re-
ceive the pans, one fitting into the
other. The lever and the pointer were
kept in the narrow longitudinal parti-
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tion, and the two smaller partitions at
the sides served for the weights. The
arrangement can be seen in No. 70,
showing the balance at the moment of
discovery when the box was taken
out of the chest. A small prop was
attached to the right-hand side of the
lid, and when turned on its pivot it
served to hold up the lid when open.
The box was secured with a small iron
hook.

The inner side of the lid was lined
with a piece of rough cloth on which
traces of cotton were found. As is the
case today, the cotton served to pre-
vent damage to the delicate instrument
from shocks.

The balance (No. 49) consists of two
semi-spherical brass pans which were
suspended from the ends of the hori-
zontal lever by three cords. The lever
was made of iron (it is reconstructed
now) and has brass hooks in the shape

of the figure-of-eight at the ends to

attach the cords, and another fine
brass hook in the middle, so that the
balance could be suspended when de-
sired. On the lower side it has an iron
pointer and a thin iron frame serving
to indicate the state of balance when
weighing.

Two kinds of weights have been
found. One group constitutes a set;
the other consists of individual we-
ights of the same shape. As they were
made of brass, they have been preser-
ved admirably.

The set (No. 50) consists of nine pi-
eces shaped like small hollow cups
which fit into one another. The lar-
gest weight is of the same shape, only
it has a lid which can be secured,
and a small handle for carrying. The
lid is stamped with the mark of a
CTOWT.

The other group (No. 51) consists
of six weights; two are larger, and
four are smaller. They are shaped like
prisms with slanting edges. They are
marked 100, 50, V, 2, and 1 respecti-
vely, and each is stamped with the
Venetian seal.

Sofija PETRICIOLI
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THE RAW MATERTALS

The assortment of the raw materials
found on the sea-bottom and on the
deck of the sunken ship, as well as
the period of sinking, can suggest se-
veral possibilities as to the intended
destination of the cargo, separately by
kind. Namely, the middle of 16th cen-
tury marks the beginning of a new
era in technology. Raw materials were
put to new uses, new methods of pro-
cessing were applied side by side with
the traditional methods from classical
antiquity and the Middle Ages. The
invention of printing facilitated propa-
gation of new knowledge which thus
ceased to be the private property of
guilds or individuals, so that new in-
ventions were made use of in places
which were remote from the principal
manufacturing centres of the Middle

Ages.

There can be no doubt that the ship
had sailed from Venice for one or mo-
re of the rich manufacturing centres,
where ready sales could be made of
the large quantities of valuable mate-
rials that she carried on board, as well
as of the expensive final products
which had been manufactured in Ve-
nice and elsewhere (mirrors, chande-
liers) and which were in great demand
at the period.

The following materials have so far
been found on the site:

Brass. Rolled brass sheet (No. 52),
from .8 to 1 mm thidk, has been found
in 11 flattened rolls. Each roll consists
of a strip some 16 m long and 170 mm
wide, of the following chemical com-
position: 72.6% Cu, 23.6° Zn, 3,89/
Pb. Next were found more than 70
rolls of brass sheet (No 54 from .3 to
4 mm thick, each consisting of a strip
some 14 m long and 100 mm wide, of
the following composition: 70.5%/ Cu,
24.1%y Zn, 5,2%y Zn, 2%}y Sn. A sample
of each type was analyzed, and varia-
tions can be expected from sample to
sample, depending on the stock from
which the sheet had been made. High
percentage of lead is characteristic.



Fifty coils of brass wire, varying in
gauge but not exceeding 1.2 mm, have
also been found. The coils vary in size.
A notable feature of the alloy is a
high proportion of lead, up to 6 per
cent.

In spite of the expected damage due
to the action of sea-water, the surface
finishes of the isheets and of the wire
(No. 55) show a high quality of work
in the process of drawing, and metallo-
graphic polishing revealed full mastery
over heat treatment. The proportion
of lead, though inadmissibly high for
present-day purposes, was bound to
create difficulties in drawing; yet it
must be admitted that the old masters
possessed great skill in view of the
processing methqds- available to them.
The high proportion of lead could be
ascribed to imperfect metallurgic tre-
atment of zinc. The rolls of brass bear
a mark (No. 53) which could, if sup-
plemented with the analysis of the
alloy, help to ascertain its provenance.

The manufacture of drawn brass
sheets was well-developed in Central
Europe at the period, especially so in
Saxony, although the »Messing-Hiitte«
in Reichraming, in Upper Austria, was
already in existence at the time, i. €.
around 1600.

Brass sheet was produced in three
commercial forms:

__ Tafelmessing, thick brass plates;

— Bugmessing, flattened rolls of

brass sheet of medium thickness;

— Rollmessing, rolls of thin brass

sheet,

The material found at the site be-
longs to the last two types.

Tin plate. A piece of metal sheet of
silvery colour has been found sticking
out of the sand. It was partly corro-
ded but otherwise in good state after
three and a half centumies. It could
not be extracted from the sand beca
use it was deeply buried and probably
weighted by some heavy objects. So a
piece was cut, which revealed tin
plate, from .5 to .6 mm thick, of mnice
pearlite-ferric structure, covered with
a tin film about .1 mm thick on either
side. It is partly amalgamated because

of mercury which was found scattered
on the site. Mercury has damaged so-
me brass sheets as well.

Although the process had been
known to Pliny, the manufacture of
tin plate started in Bohemia in 13th
century, and by 1620 it had developed
in Saxony as well. Tin plate was
highly valued, just as it is nowadays,
because of its exceptionally high resi-
stance to corrosion. The quantity car-
ried on board will remain unknown
until further investigation is made.

Mercury. Although a large quantity
has been found on the mirrors, some
of it must have constitutéd a separate
item of the cargo. The amalgam of tin
was in fact used as the reflecting sur-
face in the manufacture of mirrors.
Producticn began in 13th century, and
from 1507 onwards it is the privilege
of Murano glassmakers in Venice, but
a corporation of mirror manufacturers
was established in 1563. Mirrors were
made as follows: mercury was poured
on a thin sheet of tin which was laid
on a flat surface, covered with a sheet
of paper and a glass plate. Pressing
the glass plate down and extracting the
sheet of paper, mercury came in con-
tact with the glass plate and formed
the metallic surface that reflected
light. The surplus of the mercury
which had been pressed out could be
used again, and what remained on the
plate formed the tin amalgam of the
reflecting surface. It is natural that the
tin in the amalgam was subject to
corrosion due to hydrogen wsulphide
contained in the sea-water on the site.
But the amalgam itself cannot explain
large quantities of mercury scattered
on’ the seabottom. Difficult as it is,
over 2 kg of mercury have been gat-
hered; part of it is still shining in the
sand, and certainly a great part of it
has sunk into the sand. The sample
contains 29/, of tin only. Therefore,
mercury constituted a separate item
of the cargo.

Beside the manufacture of mirrors,
mercury served as a pharmaceutic
basis for the »unguentun mercuriales,
a very valuable medication in the tre-
atment of skin diseases, and for a long
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time the only remedy for syphilis. It
was also used for the extraction of
gold by amalgamation of minute quan-
tities of the metal found in ores or
sands that contained gold.

Mercury probably originated from
Idrija, where a mine was started in
1497, which coincides almost exactly
with the sudden flourishing of mirror
manufacture in Venice. It is hard to
conceive that it was imported from
Bohemia, where mining started in
early 16th century, or from the ancient
mines at Almaden.

Tin. Quantities in excess of 1,000 kg
have been found, in bars 70 cm long
(No. 56), almost pure: 999 Smn, .04%,
Pb,. other ingredients just in traces.
The bars bear stamps representing the
lion of St. Mark (No. 57). Tin was
not smelted in Venice, only refined
perhaps, the stamp serving as the
mark of quality. The purity of tin
meets the highest standards of the
period: »Pig Tin, First Grade« and
»Sachsischer Stangenzinn.

The Etrurians mined for tin at
Campiglia Marittima in Tuscany, Ttaly,
from mines which were highly este-
emed during the autarchic era again;
but the Romans mined in Britain, like
the Phoenicians and the Phrygians
before them.

British tin found a competitor in
Saxony as late as the latter half of
15th century, though some tin had
been mined in Bohemia as early as
12th century.

Tin served in the coating of copper
and brass wessels used for keeping
human food, then in the manufacture
of pewter with the admixture of 100/,
of lead in 16th century, or with the
admixture of 99/, of antymony for the
same purpose, and in the manufacture
of mirrors. At the same time, an alloy
of tin and lead found its use for sol-
dering. In wiew of the large cargo of
sheet metal, it was most probably
intended for soldering and coating of
vessels.

Cinnabar. The divers' attention was
attracted by 10 large bell-shaped ob-
jects of red colour (No. 58) consisting
of a hollow conical core, each 100 kg
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in weight. The cones were of mercuric
sulphide, HgS, of red modification,
composed of 859, of Hg, known as
early as Biblical times as a valuable
red pigment (cinnabar, vermillion). In
the period of dating the ship it was
used in the preparation of paint which
covers well, is of constant, bright red
hue. It was also used in-the manufac-
ture of sealing wax, even in cosmetics.
However, the quantities found at the
site contain some 850 kg of mercury,
which could easily be extracted by
distillation. Was this not a suitable form
for transportation? Cinnabar is very
expensive; other cheap red pigments
were known at the time. The quantity
found is rather surprising, but the ma-
nufacture of paints was well on its
way, and the search for new materials
was a sufficient impulse for the con-
quest of colonies in the newly disco-
vered lands.

It probably originated from Idrija,
and had been made by mixing equiva-
lent quantities of mercury and sulphur
and heating the mixture in rotating
bell-shaped vessels. The constituent
parts then entered a compound, and
the conical hollow is the result of
rotation. Grinding produced a fine
pigment.

White lead. Like cinnabar, small
blacdk cones (No. 59), each cca. .25 kg
in weight, and each bearing traces of
casting on its base, were soon noticed.
The cones were found in barrels, but
also scattered over the sea-bottom. The
quantities are difficult to estimate
except by stating that there is a lot
of it. Tt has been gathered like ordi-
nary stones, without weighing.

A cut across a cone revealed a thin
black layer, only few millimetres be-
low the surface, and the white core, of
the specific gravity of 4.2, the sample
containing 65.5%/, Pb, 6.19/, Ca, .80/, Mg,
traces of other metals, and the rest
consisting of CO;” and OH’. Stoichio-
metric calculations indicate the follow-
ing composition: 829/, of basic lead
carbonate and 180/, of chalk.

The black crust consists of black
lead sulphide, probably derived in the
interaction with hydrogen sulphide



which is characteristic of the site. The
reason for such view is the fact that
it was not until 19th century that pro-
tection from lead poisoning was men-
tioned, and it consisted in the artifi-
cial creation of a sulphide layer on
the surface of the mold. White lead
is unstable and turns black in the air
by the interaction with hydrogen sul-
phide, even when used as a pigment.
Traces of hydrogen sulphide are
always present in the air, so molding
into such cones was a good method
of protection during transportation and
storage as the surface could be scra-
ped easily. Protracted exposure to sea-
-water is indicative of the value of
this method. It is supposed that the
sulphide crust developed in the same
manner as tin developed its yellow
crust, and brass its black patina. The
cones were molded by mixing white
lead with slaked lime, and the material
hardened during interaction.

Manufacture of white lead was
known to the Romans. Later the mo-
nopoly passes to the Dutch and Veni-
ce. In the Dutch process, which had
long remained in use, lead gratings
were placed in earthen pots contai-
ning diluted vinegar in the bottom,
and the pots stacked in fermenting
manure which generated the necessa-
ry heat and carbon dioxide. In a few
weeks, it is turned first into lead ace-
tate and then into basic lead carbo-
nate in the shape of fine powder. Wa-
ter is then extracted by boiling the
powder in linseed oil, and the resul-
ting paste serves as a pigment which
covers exceptionally well.

The material was probably intended
for the purpose, although it could be
used to glaze pottery. However, che-
aper materials could be used in gla-
zing. White lead could be used in the
manufacture of excellent glue and ce-
ment, but never when molded as in the
present instance, as the chemical pro-
cesses are identical with the processes
of molding. However, excellent pig-
ment pastes can be made by grinding
and boiling in oil.

Antimony sulphide (stibnite, Crude
antimony). A chunk of almost pure

antimony sulphide has been found. It
is of grey colour, with Sb content of
up to 78%. This indicates that the
material is the so-called antimony cru-
de, a sulphide compound refined by
smelting, which had long been used
comumercially, and from which pure
antimony can be extracted easily.

In antiquity, it was wused as eye-
liner, a cosmetic of great value in the
Near East; in the Middle Ages it was
used as medicine (tartar emeticus).

‘However, at the period of the voyages

of the sunken ship, it was used in
alloys from which bells were -cast,
in the preparation of printing ty-
pe, in the manufacture of mir-
rors, and also in pyrotechny for bluish-
white effects. A book published in

1604, allegedly a reprint of a two-cen- |

tury old book by Basilius Valentinus,
indicates that the latter property was
very well known, The shape of the find
(a chunk of a larger cast of regular
shape) shows that it constituted part
of a cargo which has not been discove-
red in its entirety but which, if lar-
ger quantities are attested at the site,
was doubtless intended for use in
metallurgy.

Its provenance is hard to establish,
because the material is mined in many
places. Yugoslavia is nowadays one of
the most important producers of anti-
mony, and the greatest majority of
mines that are still productive have
been exploited since the Middle Ages.
. Miscellaneous.. A large number of
barrels, of which many were broken,
contained Flowers of Sulphur. The
staves of the barrels which were bro-
ken are also impregnated with sulphur
and show traces of charring, while the
quantity suggests cargo for commerci-
al use. This sulphur, subjected to cen-
turies of anaerobic bacterial action, is
the source of the high content of hy-
drogen sulphide, which had caused the
decay of many kinds of goods at the
site.

It is evident from this account that
only such materials have been defined
as have been found in good state. Some
samples, i. e. their shapes, chemical
composition, and the degree of sulphi-
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de decomposition, do not give a firm
basis from which to ascertain the na-
ture of the material, because small
quantities have been found only, and
it cannot be assumed with certainty
that they were part of the ship's cargo.
What the sea-water has decomposed
and left in negligible quantities only,
or what is still buried in the sand or
hidden in the ship’s interior. can per-
haps be brought to light by further
investigations, which could specify and
define the history and the intended
destination of the sunken ship on her
last voyage.

Ivo KELEZ
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COPPER UTENSILS

This is the only group of objects
of which we are not certain as to
whether they were part of the ship’s
inventory or of the cargo. Twenty dif-
ferent objects have been found, all in
bad state. On the one hand they were
corroded by sea-water to which cop-
per is more susceptible than its alloys,

‘bronze and brass, and on the other

they were mot buried in sand and we-
re covered with growth of shells which
has also greatly damaged the metal.

They are on the whole largish objects
of various shapes: one ladle (No. 60),
a pan with one handle (No. 62), a pan
with two handles (No. 61), two wash
basins, a tub, a baking pan, several
lids, several large kettles and bowls,
a beaked kettle with lid.
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Although the ship was large and
had large crew, it is hard to believe
that all of these objects were used
on board when it is remembered that
fires on board were avoided because
of danger. Yet there is a detail which
favours the assumption that they we-
re part of the inventory: one pan
was mended, and it is certain that used
articles were not for sale.

However, experts who are cognizant
of life on board ships in 16th century
will have more to say on the matter.

Here are the dimensions of some
articles in centimetres: the ladle is 28
by 20, the pan with one handle is 33
by 47, the pan with two handles is 35
by 44, the large kettle is 45 by 45, the
beaked kettle is 50 by 30. It is diffi-
cult to measure some of the articles,
as not all have been cleaned and re-
stored and many of them are deformed.

Sofija PETRICIOLI

MISCELLANEOUS SMALL OBJECTS

Although the find has not as yet
been explored systematically or bro-
ught to conclusion, a large number
of very small objects has been salva-
ged from the sea-bottom.

The smallest objects are multicolo-
ured glass beads (No. 63) which had
been scattered over a large area. They
have been discovered in the sand which
had filled the guns, in the mud depo-
sited in copper pots, or have been
collected by divers from the sea-bot-
tom. The beads are white, blue, or
brown, but most frequently of several
colours: dark and light blue tints with
an admixture of white, or transparent
and milky white. The beads vary in
size, too: from 12 to 4 mm. So many
of them have been collected that two
strings can be made. White and blue
beads are predominant.

Since a large quantity of Murano
glassware had been found on the ship,
it is most probable that the beads
come from the same source.

Some ten thimbles have also been
found. They had also scattered on the
sea bottom or had stuck to other




objects. Most of them have been re-
moved from small coils of brass wire.
The thimbles were made of brass and
do not greatly differ from present-day
specimens.

Pins were found in slightly larger
number (some 80 specimens). They
were stuck together and covered with
lime crust (No. 64). They were sepa-
rated after careful cleaning. The pins
were made of thin brass wire, are 5.5
cm long, with a small head made of
the same kind of twisted wire.

Wether-bells were found in large
numbers. They had been salvaged in
large clusters and had to be separated
with care. Although they were made of
thin brass sheet, many of them are
damaged. Three types have been found
(No. 67). The largest are 2 cm across,
perfectly circular, with several concen-
tric circles incised. On one side they
have a fastening loop, and on the other
the usual elongated slit. The smaller
type is completely alike, but only 1.7
cm across. The smallest type is slightly
different: they are made of two parts
fastened in the middle and forming
here a small bulging rib. They also
have a fastening loop and the charac-
teristic slit. This type is 1.5 em across.

The most numerous are shaving ra-
zors. They had not scattered because
of careful packing. The larger package
is a rectangular chest (81 x 53 x 37
cm) with a vaulted lid and two car-
rying handles. Sea-water has damaged
the bottom and the handles of which
only traces remain. The razors had
been neatly stored in groups of ten.
The method of packing is very intere-
sting: five razors were neatly arranged
on either side of a thin slat (No. 66)
and tied with a piece of string. Each
slat had a small base to support the
razors and prevent slipping. The
other package is an oval box made of
very thin wood (54 x 30 x 18 cm). The
method of storing the razors cannot
as yet be ascertained because the box
has not been dleaned yet and the ra-
zors can barely be seen.

The razors are idemtical with pre-
sent-day types (No. 65): a long, nar-
row wooden handle with a slot for

the steel blade, the blade fastened to
a brass part which has been preser-
ved while the blade. itself has disappe-
ared. Judging by the impression that
the blade left on the handle, its shape
can be reconstructed with ease. (The
handle was 16 cm long, the blade was
of 8.5 cm, and the brass part was of
7 cm.)

Last we mention the pair of divi-
ders which was probably part of the
ship’s equipment rather than an arti-
cle for sale. It is 16.5 cm long, while
the legs are 13 cm long. It is made of
two parts which form a circle at the
upper sn4,.continuing into the points.
In the ugper end of the circle is the
pivet. The legs are decorated with ho-
rizontal grooves in the upper half.
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PREPARATOR’S REPORT

The short account of the methods
applied in the processes of cleaning
and conservation would be incomplete
without some introductory remarks
concerning the general state of the
objects and the degree of damage prior
to treatment. A certain monotony was
noted, but polarized in opposite direc-
tions. The objects,that had remained
in larger groups as the result of better
packing, or because they had soon
sank into the sand, were damaged to
a lesser extent. Much damage was done
to the objects that were found lying
on the sea-bottom which had scattered
and had been exposed to mechanical
action, water movement, and quick di-
sintegration of packing. The methods
of cleaning and conservation depended
partly on the state in which the
objects were found and partly on the
nature of the materials: there were
six different kinds of metal (iron,
copper, brass, lead, tin—here enumera-
ted in the descending scale of their
susceptibility to corrosion), organic
materials, glassware, and earthenware.

The limestone crust had to be remo-
ved first. On articles of wood this was
done mechanically by means of a chi-
sel and gentle taps; likewise on the
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bronze guns. Glassware (No. 68) and
tin were treated with a mild solution
of hydrochloric acid. Copper, brass, and
earthenware were subjected to heat
treatment and electric reduction.

However, the degree of corrosion of
some articles had changed the metallic
structure of some articles, especially
so of the thinner ones, that nothing
could be attempted but an intensive
desalting and impregnation, which alo-
ne could strengthen the objects and
prevent disintegration. Such was the
case with a large number of wether-
bells; a further step could be taken
with chandelier cups, i. e. heat treat-
ment, but without the search for the
surface of the metal.

Heat treatment consisted in placing
the article into an electric oven, pre-
heated to 400 degrees centigrade, lea-
ving it there for several minutes, de-
pending on the thickness of the mate-
rial, and sudden immersion into cold
water while still hot. The crust then
fell of by itself, or after gentle scrub-
bing and brushing. Reductive atmo-
sphere inside the oven is desirable in
the treatment of metals.

Next stage in the treatment of most
metal articles was electric reduction
in a bath containing 5 to 10 per cent.
solution of sodium hydroxide acting as
the electrolyte for the rectified current
of 5 to 10 Volts. After the heat tre-
atment and thorough drying, earthen-
ware was cleaned and impregnated.

Large objects, such as laminated
brass sheets, coils of wire, and brass
kettles (No. 62) which could not be
subjected to electric reduction because
of size, were cleaned with a 10 per
cent. solution of sulfuric and nitric
acids. The same treatment was also
applied to heavily corroded objects
when their patinae had proved resi-
stant to electric reduction.

After the application of the acids,
all objects were neutralized by the
application of bases, either in ordinary
baths or by repeated electric reduc-
tion. The softened crust was then re-
moved in wet state by scrubbing with
iron, brass, or nylon brushes, depen-
ding on the strength of the object.
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The objects were rinsed in ordinary
water with frequent changes of bath,
and finally with distilled water. The
process took up to several weeks on
occasions. After drying, the objects we-
re polished with soft brass brushes.
Impregnation was done in most cases
by means of polyvinyl actetate, except
ith wooden objects where linseed oil
was used.

Iron is completely corroded, no mat-
ter where found. The metal core could
not be found in a single instance,
except the anchors. Moreover, the me-
tah had oozed out, so to speak, in the
form of clusters, and had left holes
in the material. This happened even on
the breechblocks of the smaller guns
where, because of contact with bronze,
iron was subjected to the aoction of
galvanic current generated by the agen-
cy of sea-water acting as electrolyte, so
that the iron parts received rough tre-
atment indeed.

Articles of bronze, brass (Nos. 52,
35, 54), and copper were either preser-
ved comipletely owing to the protection
of sand into which they had sunk, and
receiving a slight patina only which
had subsequently developed in most
cases because of exposure to air; or
were heavily corroded, especially when
thin objects are concerned.

Articles of tin are well preserved
(No. 56), thus also articles of lead.

Such wood as has been treated so
far is probably walnut and conifer.
Articles of wood are preserved well
with slight shrinkage due to drying.
Several small pieces were treated with
alcohol and ether, but no difference
could be noted of such articles with
those dried in the air. Wood was sta-
ined with the oxide of iron.

With the exception of breakage, glas-
sware is preserved fairly well. The
surface of the articles is slightly mat-
ted as the result of the decomposition
of alkaline matter.

With the exception of breakage, eart-
henware has a slightly altered slip and
weakened connection of the slip with
the base.




Some specific instances:

The only article of iron which has
been completely cleaned and restored
is the precision balance (No. 49). The
pans and the hooks were subjected to
electric reduction; the iron lever, the
pointer, and the bearings were almost
wholly deformed (No. 70) with the
growth of metal resulting from the di-
sappearance of the core and secondary
deposits of such corrosion. X-Ray pho-
tograph was essential (No. 71) and it

revealed the approximate outline and

mutual relations of the constituent
parts. The parts were partly hollow
inside. The remaining matter had con-
centrated on either side of the original
surface which had to be followed in
the process of cleaning. The cross
section of the lever, octogonal and
square, was established through acci-
dental breaks. Cleaning and separation
of layer was done mechanically with
the use of a chisel following the X-Ray
outline. The cords for the suspension
of pans were first softened and partly
bleached with oxalic acid and then
linked and impregnated with polyvinyl
acetate. The iron parts were restored
with araldite.

The weights found together with the
balance (No. 50), presented some diffi-
culty during separation. They were fi-
nally separated after electric reduction
and gentle taps along the outer edges
and the sides, so that they gradually
fell out of the hollows within the pro-
gressively larger weights receiving the
smaller ones. Electric reduction alone
was applied in the case of the rectan-
gular weights; so also with the cali-
bre gauge, compasses, pin, thimbles,
and lead seals securing the articles of
textile.

Large and small coils of brass wire
(No. 55), large laminated sheets and
small rolls of the same material were
treated by heat and chemicals, supple-
mented with electric reduction in the
case of smaller articles. The smaller
rolls of laminated brass sheet (No. 52)
were first wuncoiled and cleaned,
then given their original shape, and
finally impregnated. Vessels made of
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copper were repaired with copper
sheet when parts were missing.

The stamps on the tin bars are fair-
ly well-defined. The lower parts still
show traces of the simple molds in
which they were cast.

The wooden box (No. 48) with inlays
of bamboo which served as the depo-
sitory of the balance and weights was
partly intact. First it was taken to pi-
eces and cleaned. Iron oxide stains
were removed in a bath consisting of
a mild solution of hydrochloric acid,
then meutralized and washed. Slow
drying between thin laths under pres-
sure restored the original size of the
constituent parts with only 2 or 3 mm
of shrinkage in transverse direction to
the annual rings. The parts were then
assembled with glue and impregnated
with linseed oil.

Razors, (Nos. 65, 66). The problem
was rather complex as it implied si-
multaneous treatment of wood, a whol-
ly corroded iron blade, its brass slot
and rivets. Razors in a package of
ten, in two groups of five sepzrated
by a wooden Ilath and bound with
cord of which traces remain, were se-
parated by gentle taps and sawing.
The brass parts which had separated
were treated by lelectric reduction, the
wooden parts and the box were treated
with hydrochloric acid. In contrast
with the wooden box containing the
balance, which had been kept in the
chest, here the box was covered with
limestone crust. The blade itself was
not affected. X-Ray photographs reve-
aled the shape of the blade, which was
substantiated by accident: five blades
had fallen off their handles, possibly
due to shocks, and were preserved
within a compact agglomeration of
sand. They were later separated by sa-
wing through the mass. After washing
and impregnation with paraloid, grin-
ding and polishing, a well-defined sha-
pe of the blade, wholly corroded, appe-
ared on the background of the agglo-
merate of sand. Acids were not used
in this specific instance. The blade was
reconstructed on the basis of these da-
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ta. With other specimens the consti
tuent parts have been returned to their
original positions.

CONCLUSION

Corrosion has not reappeared on
any of the articles treated so far,
except on the large axis of the chan-
delier; but it appeared in those places
only where the metal remained full
of pores due to faulty casting and was
in contact with the large mass of the
core in the interior, from which the
corrosive elements could not be re-
moved in spite of protracted neutrali-
zation of acids and repeated washing.
An adequate method of removing the
core and inactivation will yet have
to be stet.

Bozidar VILHAR
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