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Vodovodna mrezZa unutar anticke Salone nije do danas te-
meljito obradena jer nije sa¢uvana u dovoljnoj mjeri. Glavni-
na cijevi bila je izradena od olova, koje je stolje¢ima bilo meta
pljackasa ovog lokaliteta. U Zelji da se barem donekle pokusa
rasvijetliti ta tema u ¢lanku se donosi katalog olovnih cijevi iz
fundusa Arheoloskog muzeja u Splitu. Osim sacuvanih cijevi
obradene su i one koje se spominju u inventarnim knjigama i
u objavljenim radovima, a tragovi u Saloni upucuju na postoja-
nje jos nekih olovnih cijevi.

Kljucne rijeci: rimski vodovod, olovne cijevi, Salona.

UDK: 543.272.82:621.315.671]Salona“652“
(628.143+556.36)(282.03)adro)]Porta Cesareea“652
(621.644+628.24)

«

Izvorni znanstveni ¢lanak / Original scientific paper
Primljeno / Received: 12. 5. 2023.
Prihvac¢eno / Accepted: 24. 1. 2024.

The water supply network within the ancient city of Salona
has not been thoroughly studied to date due to insufficient pre-
servation. The majority of the pipes were made of lead, which
has been plundered from this site for centuries. In an attempt
to shed light on this topic, this article presents a catalogue of
lead pipes from the collection of the Archaeological Museum
in Split. In addition to the preserved pipes, those mentioned in
inventory books and published works are also discussed, whi-
le traces in Salona suggest the evidence of additional lead pipes.

Keywords: Roman water system, lead pipes, Salona.
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Na Fakultetu gradevinarstva, arhitekture i geodezije Sveucili-
Sta u Splitu je od 2014. do 2018. godine realiziran projekt An-
ticki vodni sustavi grada Salone i Dioklecijanove palace i njihov
utjecaj na odrzivost urbane sredine, koji je financirala Hrvatska
zaklada za znanost.! U sklopu projekta prvi je put definirana
trasa salonitanskog vodovoda od izvora rijeke Jadro do Porta
Caesarea,’ a dijelom je obraden i sustav odvodnje oborinskih
i otpadnih voda. Vodoopskrbna mreza unutar Salone, medu-
tim, nije tada dovoljno proucena, a glavni je razlog tome §to
uglavnom nije sacuvana. Tako i Gerber pocetkom 20. stolje-
¢a kazZe da je usprkos detaljnom istrazivanju vodoopskrbe Sa-
lone za vrijeme svojega prvog boravka pronasao samo jednu
olovnu cijev, i to u unutra$njosti baptisterija.3 Uobicajeno je
da su vodovodni raspleti od olovnih cijevi unutar antickih lo-
kaliteta slabo sacuvani jer je olovo uvijek bilo traZeni materi-
jal pa se stoljecima isplatilo prekapati anticke rusevine kako
bi ga se pronaslo. Iznimka su lokaliteti na obroncima Vezuva,
poput Pompeja i Herkulaneja, koji su stolje¢ima bili zaborav-
Jjeni ispod debelih slojeva lave pa su tek u 18. stoljecu arheo-
lozi prvi imali priliku prona¢i vrijedne artefakte, medu koji-
ma olovne cijevi te sve ostale metalne dijelove vodoopskrbnog
sustava. Zahvaljujudi tome ti su lokaliteti danas od presudnog
znacenja za razumijevanje sustava vodoopskrbe unutar grado-
va Rimskog Carstva.

Ravnatelj ArheoloSkog muzeja u Splitu (dalje AMS) dr. sc.
Ante Jurcevi¢ dao mi je 2021. godine dopustenje da obradim
saCuvane cijevi iz Salone, a kustosi Muzeja Jagoda Marde§i¢
i Nino Svonja pripremili su ih za mjerenje i fotografiranje, na
¢emu im svima ovom prilikom zahvaljujem. Proucila sam i in-
ventarne knjige Muzeja te objavljene radove u kojima se nala-
ze podaci o cijevima, a u Saloni sam pokusala pronaci mjesta na
kojima su se cijevi nekad nalazile.

Olovne vodovodne cijevi u antici su se izradivale od olov-
nih limova duzine barem 10 stopa (kako preporucuje Vitruvije)
koji su se svijali preko $tapa €iji je promjer odredivao bududi
profil cijevi. Uzduzni rubovi spajali su se na nekoliko nacina i
lemili olovom, a presjek cijevi Cesto je imao oblik kaplje. Danas
se veli¢ina vodovodnih cijevi odreduje njezinim promjerom
dok je u antici ona bila odredena opsegom, tj. Sirinom olovne
ploce od koje je cijev bila izradena, izraZena u mjernoj jedinici
digitus - prst (1 digitus = 1,85 cm). Vitruvije navodi osam stan-
dardnih dimenzija cijevi: od najmanje, 5 digitusa (quinaria), do
najvece, 100 digitusa (centenaria).* Raniji istrazivaci su upravo

Olovne vodovodne cijevi iz Salone

At the Faculty of Civil Engineering, Architecture and Geode-
sy of the University of Split, funded by the Croatian Science
Foundation, a project titled Roman Water Systems of the City of
Salona and Diocletian’s Palace and Their Impact on Urban Susta-
inability was implemented from 2014 to 2018.! As part of the
project, the route of the aqueduct of Salona from the source of
the river Jadro to Porta Caesarea? was defined for the first time,
and a part of the drainage system for rainwater and wastewa-
ter was also studied. However, the water supply network wi-
thin Salona was not sufficiently explored at that time, prima-
rily due to its limited preservation. Similarly, Gerber in the
early 20th century mentioned that despite conducting detai-
led research into the water supply of Salona during his first vi-
sit, he found only a single lead pipe, located inside the bapti-
stry3 It is common for the water network made of lead pipes
within ancient sites to be poorly preserved due to lead being a
sought-after material, making it profitable to excavate ancient
ruins in search of it for centuries. An exception are the sites
on the slopes of Vesuvius, such as Pompeii and Herculaneum,
which lay forgotten for centuries beneath thick layers of lava.
It wasn’t until the 18th century that archaeologists had the
first opportunity to discover valuable artefacts among them,
including lead pipes and other metallic elements of the water
supply system. As a result, these sites now hold crucial signi-
ficance in understanding the water supply systems within the
cities of the Roman Empire.

The Director of the Archaeological Museum in Split (here-
inafter referred to as AMS), Dr. Sc. Ante Jurcevié, granted me
permission in 2021 to study the preserved pipes from Salona,
while the Museum curators, Jagoda Marde$i¢ and Nino Svonja,
prepared them for measurement and photography, for which
I extend my gratitude to them all. I have examined the inven-
tory books of the Museum as well as published works contai-
ning data on the pipes. Furthermore, during my time in Salo-
na, I attempted to locate the sites where the pipes were once
situated.

In antiquity, lead water pipes were crafted from lead sheets
at least 10 feet in length, as recommended by Vitruvius. The-
se sheets were wrapped around a rod, whose diameter deter-
mined the future profile of the pipe. The longitudinal edges
were joined in several ways and soldered with lead, and the
cross-section of the pipe often featured a drop shape. While
today, the size of water pipes is determined by their diameter,

1 Oznaka projekta: HRZZ IP-11-2013-9852; Akronim projekta: RWSCS-
DP; voditelj: prof. dr. sc. Jure Margeta, dipl. ing. grad.; istraZivaci:
doc. dr. sc. Davor Bojani¢, dipl. ing. grad., dr. sc. Miroslav Kati¢, dipl.
arheolog: izv. prof. dr. sc. Katja Marasovi¢, dipl. ing. arh., doc. dr. sc.
SnjeZana Perojevi¢, dipl. ing. arh.

Marasovic et al. 2016, str. 129-154.

Gerber 1917, str. 36.

4 Vitruvius 1997, str. 166.

w N

1 Project code: HRZZ IP-11-2013-9852; project acronym: RWSCSDP;
project leader: Prof. Dr. Sc. Jure Margeta, PhD in Civil Engineering;
researchers: Doc. Dr. Sc. Davor Bojani¢, PhD in Civil Engineering;
Dr. Sc. Miroslav Kati¢, PhD in Archaeology; Assoc. Prof. Dr. Sc. Kat-
ja Marasovic, PhD in Architecture; Doc. Dr. Sc. SnjeZana Perojevic,
PhD in Architecture.

2 Marasovic et al. 2016, pp. 129-154.

3 Gerber 1917, p. 36.
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Slika 1.
Nacin izrade olovnih cijevi (http://www.romanaqueducts.info/
technicalintro/lead1.htm)

Figure 1.
Lead pipe manufacturing method
(http://www.romanaqueducts.info/technicalintro/lead1.htm)

Sirina olovne ploge / Width of lead sheet Masa / Mass Masa / Mass PribliZzan vanjski promjer cijevi /
Approximate outer pipe diameter

digitus cm libra kg cm
100 185.0 1200 391.9 58.0
80 148.0 960 314.3 45.8
50 92.5 600 196.5 28.0
40 74.0 480 157.2 22.2
30 55.5 360 117.9 16.4
20 37.0 240 85.1 10.8

15 28.0 180 58.9 7.9

10 18.5 120 39.3 4.9

8 14.8 100 32.7 37

5 9.3 60 19.6 2.1

Tablica 1. Table 1.

Prikaz dimenzija olovnih cijevi prema Vitruviju (llakovac 1982, str.
175)

zahvaljujuéi natpisima na olovnim cijevima C. JUL. AN. X. 5 Iu-
lius Eucarpus i C. Iulius Xantus® datirali izgradnju salonitanskog
vodovoda u vrijeme neposredno nakon $to je u 1. st. pr. Kr. Sa-
lona dobila status kolonije.”

A. OLOVNE CIJEVI IZ SALONE U FUNDUSU
ARHEOLOSKOG MUZEJA U SPLITU

5 Carrara 1991, str. 125: ... Julije Cezar, koji je primio poruku o pokoravan-
Jju Delmata 45. godine prije Krista, u znak zahvalnosti je vrlo vjerojat-
no dao koloniji Saloni naslov lulia ..., vodovod i shodno tome fortifikaci-
Je bi morale biti iz tog perioda.

6 Gerber1917, str. 139; CIL I1l 3217 1, 2 Julius Eucarpus i 3217, 3 C. Julius
Xan(thus).

7  Abramié 1991, str. 42: Olovne cijevi nose imena mlade zajednice i proiz-
vodaca koji su pripadali u gens Julia. Kahler 1991, str. 230: lulius Eu-
carpus i C. lulius Xanthus morali su prema njihovim gentilnim imenima
Zivjeti u prvom desetljecu osnutka kolonije.
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Lead pipe dimensions according to Vitruvius (llakovac 1982, p. 175)

in antiquity, it was determined by their circumference — spe-
cifically, the width of the lead sheet from which the pipe was
made, expressed in the unit of measurement digitus - finger (1
digitus = 1,85 cm). Vitruvius lists eight standard dimensions of
pipes, ranging from the smallest, 5 digiti (quinaria), to the lar-
gest, 100 digiti (centenaria).* Previous researchers, relying on
inscriptions found on the lead pipes — C. JUL. AN. X.,5 Iuli-
us Eucarpus and C. Iulius Xantus® — dated the construction of
the aqueduct of Salona to the period immediately after it was
granted the status of a colony in the 1st century BCE.

4 Vitruvius 1997, p. 166.

5 Carrara 1991, p. 125: ... Julius Caesar, who received the message about
the subjugation of the Delmatae in 45 BC, most probably, as a sign of
gratitude, gave the colony of Salona the title lulia ..., the aqueduct, and
accordingly, the fortifications should date from the same period.

6 Gerber 1917, p. 139; CIL lll 3217 1, 2 Julius Eucarpus i 3217, 3 C. Julius
Xan(thus).

7 Abramic¢ 1991, p. 42: Lead pipes bear the name of the young communi-
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Olovne vodovodne cijevi iz Salone
Lead water pipes of Salona

Slika 2.
Olovna cijev A1 (foto: K. Marasovic)

REIPVBSALONAEIY W\VSFJ

Slika 3.
Natpis na olovnoj cijevi A1
(crtez: K. Marasovic)

Figure 3.
Inscription on the lead pipe
A1 (drawing: K. Marasovic)

A1. OLOVNA CIJEV SA ZIGOM - STALNI POSTAV MUZEJA
(inv. br. AMS-H-364)

Dio cijevi u tri komada; dva s natpisom: 20 x 16, 17 x 6 cm;
treci bez natpisa: 25,5 x 4 cm.

Rekonstruirani opseg oko 37 cm (20 digitusa prema Vi-
truviju).

Var §irine 30 mm.

Debljina stijenke 5 do 6 mm.

Tekst Ziga:
REI PVB(LICAE) SALONAE IVLIVS EVCARPVS F(ECIT).

Prema Buli¢u dva komada cijevi, koja su otkrivena prije
mnogo godina (molti anni addietro), Muzeju je 1886. darovao
Ivan Bure. F. Carrara u jednom dopisu iz 1842. biljezi dva od-

Figure 2.
Lead pipe A1 (photo: K. Marasovic)

A. LEAD PIPES FROM SALONA IN THE COLLECTION OF THE
ARCHAEOLOGICAL MUSEUM IN SPLIT

A1. LEAD PIPE WITH STAMP - PERMANENT EXHIBIT OF
THE MUSEUM (inv. no. AMS-H-364)

Part of the pipe in three pieces; two with inscription: 20 x
16, 17 x 6 cm,; the third without inscription: 25.5 x 4 cm.
Reconstructed circumference: approximately 37 cm (20
digiti, according to Vitruvius).

Weld width: 30 mm.

Pipe wall thickness: 5 to 6 mm.

Stamp text:
REI PVB(LICAE) SALONAE IVLIVS EVCARPVS F(ECIT).

According to Buli¢, two pieces of the pipe, discovered
many years ago (molti anni addietro), were donated to the Mu-
seum in 1886 by Ivan Bure. In one of his reports from 1842, F.
Carrara notes two separate inscriptions: REIPVB. SALONAE
and IVLIVSEVCARPVS F. See further under Bo.

ty and manufacturers who belonged to the gens Julia. Kahler 1991, p.
230: lulius Eucarpus and C. lulius Xanthus, according to their gentile
names, must have lived in the first decade of the colony’s founding.
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Slika 4.
Olovna cijev A2 (foto: K. Marasovic)

Figure 4.
Lead pipe A2 (photo: K. Marasovic)

Slika 5. Figure 5.
Zig na cijevi A2 (foto: K. Stamp on pipe A2 (photo: K.
Marasovic) Marasovic)

vojena natpisa REIPUB. SALONAE i IVLIVSEVCARPVS F. Vidi
dalje pod br. Bo.

A2,
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Objave:

CIL I11/1, 3217, 1, 2 (Str. 410) = CIL III/2, ad n. 3217, 1, 2 (Str.
1039) = CIL IIL, suppl. 1, 10191 (str. 1664); Buli¢ 1886, 35, br.
16; Mladen Nikolanci je u jednom primjerku Bullettina u
Muzeju dopisao sa strane: kod terma blizu Foruma.

OLOVNA CIJEV - DEPO MUZEJA (inv. br. AMS-AV-22)
Cijev duZine 122 cm.

Opseg 37,6 cm (20 digitusa prema Vitruviju).

Var §irine 30 mm.

Debljina stijenke oko 10 mm.

Zig u obliku zvijezde.

A2,

Slika 6. Figure 6.

Olovna cijev A3 (foto: K. Lead pipe A3 (photo: K.
Marasovic) Marasovic)
Publications:

CILIII/1, 3217, 1, 2 (p. 410) = CIL III/2, ad n. 3217, 1, 2 (p.
1039) = CIL III, suppl. 1, 10191 (p. 1664); Buli¢ 1886, 35, no.
16; in one issue of the Bulletino in the Museum, Mladen
Nikolanci added a note in the margin: at the baths near the
Forum.

LEAD PIPE - MUSEUM STORAGE (inv. no. AMS-AV-22)
Pipe length: 122 cm.

Circumference: 37.6 cm (20 digiti, according to Vitruvius).
Weld width: 30 mm.

Pipe wall thickness: approximately 10 mm.

Star-shaped stamp.
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Olovne vodovodne cijevi iz Salone
Lead water pipes of Salona

Slika 7.
Olovna cijev A4 (foto: K. Marasovic)

Cijev je spljostena, a krajevi su svinuti. U inventarnoj knji-
zi Katalog A Varia pod br. 22 upisana je olovna cijev u dva ko-
mada (Fistula plumbaria per acquedotto (2 pezzi), Salona, Vecc-
hio aquisto).

A3. OLOVNA CIJEV BEZ NAGLASENOG SAVA - DEPO MU-
ZEJA (bez inventarnog broja)
Cijev duZine 45 cm ($irina 7,5 cm, visina 10,5 cm).
Opseg 30 cm (ne odgovara dimenzijama cijevi prema Vi-
truviju).
Bez naglaSenog vara.
Debljina stijenke 7 mm.

A4.OLOVNA CIJEV - DEPO MUZEJA (bez inventarnog broja)
Cijev duZine 75 cm.
Opseg 28 cm (15 digitusa prema Vitruviju).
Debljina stijenke (nedostupno).
Var §irine 26 mm.

A5. OLOVNA CIJEV S IZLJEVOM I PRIRUBNICOM - DEPO
MUZEJA (bez inventarnog broja)
Cijev duZine 32 cm (§irina od 4,5 do 72 cm, visina od 4,8
do 6,2 cm).
Opseg 14,3 cm (ne odgovara dimenzijama cijevi prema Vi-
truviju).
Bez naglaSenog vara.
Debljina stijenke 4 mm.
Prirubnica Sirine oko 3 cm.

A6.OLOVNA CIJEV - TUSCULUM (bez inventarnog broja)
Cijev ukupne duZine 6,42 m s dva spoja (danas u 6 komada).
Opseg 18,8 cm (oko 10 digitusa prema Vitruviju).

Var Sirine 2,0 cm.
Debljina stijenke 4 do 5 mm.
Udaljenost izmedu dva spoja iznosi 313 cm.

Figure 7.
Lead pipe A4 (photo: K. Marasovic)

The pipe is flattened with bent ends. It is listed in the In-
ventory book A Varia under no. 22 as a lead pipe in two pie-
ces (Fistula plumbaria per acquedotto (2 pezzi), Salona, Vecchio
aquisto).

A3. LEAD PIPE WITHOUT PROMINENT WELD - MUSEUM
STORAGE (no inventory number)
Pipe length: 45 cm (width: 7.5 cm, height: 10.5 cm).
Circumference: 30 cm (does not correspond to Vitruvius’
pipe dimensions).
No prominent weld.
Pipe wall thickness: 7 mm.

A4.LEAD PIPE - MUSEUM STORAGE (no inventory number)
Pipe length: 75 cm.
Circumference: 28 cm (15 digiti, according to Vitruvius).
Pipe wall thickness: unavailable.
Weld width: 26 mm.

As. LEAD PIPE WITH OUTLET AND FLANGE - MUSEUM
STORAGE (no inventory number)
Pipe length: 32 cm (width: from 4.5 to 72 cm, height: from
4.8 t0 6.2 cm).
Circumference: 14.3 cm (does not correspond to Vitruvius’
pipe dimensions).
No prominent weld.
Pipe wall thickness: 4 mm.
Flange width: approximately 3 cm.

A6.LEAD PIPE - TUSCULUM (no inventory number)
Pipe total length: 6.42 m with two joints (currently in 6
pieces).
Circumference: 18.8 cm (approximately 10 digiti, accor-
ding to Vitruvius).
Weld width: 2.0 cm.
Pipe wall thickness: 4 to 5 mm.
Distance between two joints: 313 cm.
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Slika 8. Figure 8. Slika 9. Figure 9.
Olovna cijev As (foto: K. Lead pipe As (photo: K. Olovna cijev A6 (foto: K. Lead pipe A6 (photo: K.
Marasovic) Marasovic) Marasovic) Marasovic)

PRESJEK A-A

’5'56
e 1 __3m
‘608 SOLIN-CENTAR / ROBNE KUGA /1989
q sadrzaj : VODOVODNA NA CLEV
M 1:50
snimak: S Botié
Slika 10. Figure 10.
PoloZaj olovne cijevi A6 u presjeku i tlocrtu (AMS) Position of lead pipe A6 in cross-section and on plan view (AMS)
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Olovne vodovodne cijevi iz Salone

Slika 11.
Olovna cijev A7 (foto: N. Cingeli)

Cijev je pronadena 1989. godine u isto¢nom dijelu Salone,
na mjestu gdje se trebala graditi robna kuca. Nalazila se na koti
5,25 m iznad razine mora.?

A7. OLOVNA CIJEV - KULTURNI CENTAR U SOLINU 2020.
(bez inventarnog broja)
Cijev duZine 140 cm (§irina 4,8 cm).
Opseg 14,5 cm (oko 8 digitusa prema Vitruviju).
Var $irine 1,7 cm.
Debljina stijenke je od 4,6 do 5,6 mm.

Cijev je pronadena 2020. godine u isto¢nom dijelu Salone,
istocno od samostana sv. Rafaela na Cest. zgr. 4920/1i 4919 k. o.
Solin. Nalazila se izvan konteksta, u sloju Sute, 10-ak cm iznad
poda peristila domusa uz zapadni profil sonde.®

Figure 1.
Lead pipe A7 (photo: N. Cingeli)

The pipe was discovered in 1989 in the eastern part of Salo-
na, at the site where a department store was to be built. It was
located at an elevation of 5.25 m above sea level.?

A7. LEAD PIPE - CULTURAL CENTRE IN SOLIN 2020. (no
inventory number)
Pipe length: 140 cm (width: 4.8 cm).
Circumference: 14.5 cm (approximately 8 digiti, according
to Vitruvius).
Weld width: 1.7 cm.
Pipe wall thickness ranges from 4.6 to 5.6 mm.

The pipe was discovered in 2020 in the eastern part of Sa-
lona, east of the Monastery of St. Raphael, on cadastral plots
4920/1 and 4919, cadastral municipality of Solin. It was found
out of context, in a layer of rubble, about 10 cm above the peri-
style floor of the domus, near the western profile of the trench.?

8 Mardesi¢ 1990, str. 139.
9 Cingeli 2020

8 MardeSic¢ 1990, p. 139.
9 Cingeli 2020
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B. OLOVNE CIJEVI ZABILJEZENE U SALONI
B1. OLOVNA CIJEV - GARAGNIN

Ivan Luka Garagnin je 1805. godine bio imenovan konzer-
vatorom za Dalmaciju te je iste godine poduzeo dvije kampa-
nje iskopavanja u Saloni. Nalaze druge kampanje dokumen-
tirao je mjernik Ivan Danilo koji je pod br. 11 nacrtao jednu
olovnu cijev. Garagnin je 1833. tu cijev darovao novoutemelje-
nom Pokrajinskom muzeju u Zadru.

B2. OLOVNA CIJEV - LANZA

Francesco Lanza je 1826./1827. godine na katastarskoj Ce-
stici 4058 k. 0. Solin (90 metara istocno od ulaza u Amfiteatar)
pronasao mauzolej iz Augustova vremena. Lokalitet je slojevit
te se nalazi mogu datirati u Siroki vremenski raspon od 1. do .
stoljeca. U najviSem arheoloskom sloju pronadena je cisterna i
olovne cijevi ispod kojih se nalazila arhitektura.®

B3. OLOVNA CIJEV - INVENTARNA KNJIGA (inv. br. AMS-
AV-23)

U inventarnoj knjizi Katalog A Varia pod br. 23 upisano je
osam komada olovne cijevi (fistula (sic) plumbaria per acquedo-
tto (8 pezzi), Salona, Vecchio aquisto).

B4.0OLOVNA CIJEV - INVENTARNA KNJIGA (inv. br. AMS-
AV-245)

U inventarnoj knjizi Katalog A Varia pod br. 245 upisana je
olovna cijev (fistula plumbaria) duzine 95 cm, dijametra 10 cm,
pronadena 1908. godine na katastarskoj Cestici 3843 k. o. Solin,
blizu betonirane terase (oratorij).

Bs. OLOVNA CIJEV - KRSTIONICA (inv. br. AMS-AV-246)

U inventarnoj knjizi Katalog A Varia pod br. 246 upisa-
na je olovna cijev duzZine 378 cm, promjera 10 cm, razbijena
u dva komada (fistula plumbaria, rotta in due pezzi), pronade-
na 1910. godine na katastarskoj Cestici 3845 k. o. Solin u kr-
stionici.

B6. OLOVNA CIJEV - INVENTARNA KNJIGA (inv. br. AMS-
AV-247)

U inventarnoj knjizi Katalog A Varia pod br. 247 upisana je
olovna cijev duZine 184 cm, promjera 12 cm, razbijena u dva

B. LEAD PIPES RECORDED IN SALONA
B1. LEAD PIPE - GARAGNIN

In 1805, Ivan Luka Garagnin was appointed conservator for
Dalmatia and immediately conducted two excavation campa-
igns in Salona. The findings of the second campaign were do-
cumented by the surveyor Ivan Danilo, who made a drawing of
one lead pipe documented under no. 11 of the survey. In 1833,
Garagnin donated this pipe to the newly established Provin-
cial Museum in Zadar.*

B2.LEAD PIPE - LANZA

Francesco Lanza discovered a mausoleum from the Augu-
stan period on cadastral plot 4058, cadastral municipality of
Solin (90 metres east of the entrance to the Amphitheatre) in
1826/1827. The site is stratified, and the findings can be dated
to a wide time span from the 1st to the 5th century. In the hig-
hest archaeological layer, a cistern and lead pipes were found,
with architecture located beneath them."

B3. LEAD PIPE - INVENTORY BOOK (inv. no. AMS-AV-23)

In the Inventory book A Varia, under no. 23, eight pieces of
lead pipes (Fibula (sic) plumbaria per acquedotto (8 pezzi), Salo-
na, Vecchio aquisto) are recorded.

B4.LEAD PIPE - INVENTORY BOOK (inv. no. AMS-AV-245)

In the Inventory book A Varia, under no. 245, a lead pipe
(fistula plumbaria) with a length of 95 cm and a diameter of
10 cm is recorded. It was found in 1908 on cadastral plot 3843,
cadastral municipality of Solin, near a concrete terrace (ora-

tory).

Bs. LEAD PIPE - BAPTISTRY (inv. no. AMS-AV-246)

In the Inventory book A Varia under no. 246, a lead pipe
with a length of 378 cm and a diameter of 10 cm, broken into
two pieces (fistula plumbaria, rotta in due pezzi), is recorded. It
was found in 1910 on cadastral plot 3845, cadastral municipali-
ty of Solin, in the baptistery.

B6.LEAD PIPE - INVENTORY BOOK (inv. no. AMS-AV-247)

In the Inventory book A Varia under no. 247, a lead pipe
with a length of 184 cm and a diameter of 12 cm, broken into

10 Duplanci¢ 2015, str. 177 (crtez pod br. 11), 178, 184.
11 Lanza1849; Buli¢ 1905, str. 5; Duplanci¢ 2021, str. 17.
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10 Duplanci¢ 2015, pp. 177 (drawing under no. 11), 178, 184.
11 Lanza 1849; Buli¢ 1905, p. 5; Duplancic 2021, p. 17.
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Slika 12.
Olovna cijev Bs s jednim spojem u krstionici (arhiv Dyggve)

komada (fistula plumbaria, rotta in due pezzi), pronadena 1908.
godine na katastarskoj Cestici 3877 k. o. Solin.

B7. OLOVNA CIJEV S NATPISOM C. IVLI. X. AN.

Carrara je 1842. godine u blizini sjevernih vrata Salone pro-
nasao cijev s natpisom C. IVLI. X. AN.? Medutim, u knjizi iz
1850. on je taj natpis objavio kao C. JUL. AN. X.53 Usporedimo
li natpis iz Carrarina izvjeStaja s onim koji je zabiljeZio Sabljar
u Vranjicu 1854., onda se ¢ini da je tiskani natpis pogresan.
(Vidi dalje B8.)

B8.OLOVNA CIJEV S NATPISOM C. IVLI. XAN
Tijekom obilaska Vranjica 1854. Mijat Sabljar je u kuci Ben-

zon zabiljezio komad olovne cijevi 1/3 palca debele, slova su 1/6
palca visoka s natpisom C. IVLI. XAN koji je ujedno nacrtao. U

Olovne vodovodne cijevi iz Salone

Figure 12.
Lead pipe Bs with one joint in the baptistry (Dyggve archive)

two pieces (fistula plumbaria, rotta in due pezzi), is recorded. It
was found in 1908 on cadastral plot 3877, cadastral municipa-
lity of Solin.

B7. LEAD PIPE WITH INSCRIPTION C. IVLI. X. AN.

In 1842, Carrara found a pipe near the northern gate of
Salona with the inscription C. IVLI. X. AN.”* However, in the
book from 1850, he published the inscription as C. JUL. AN. X.3
Comparing the inscription from Carrara’s report with the one
recorded by Sabljar in Vranjic in 1854, it seems that the prin-
ted inscription is incorrect. (See further B8.)

B8.LEAD PIPE WITH INSCRIPTION C. IVLI. XAN

During the visit to Vranjic in 1854, in the house of Ben-
zon, Mijat Sabljar recorded a piece of lead pipe 1/3 digiti thick

12 AMS, arhiv, 1842, br. 5, Carrarin izvjeStaj splitskom Okruznom po-
glavarstvu od 2. 12. 1842.

13 Carrara 1850, str. 36; Carrara 1991, str. 125.

14 Mirnik 1981, str. 229 (crtez).

12 AMS, archives, 1842, no. 5, Carrara’s report to the Split District Pre-
fecture dated December 2, 1842.

13 Carrara 1850, p. 36; Carrara 1991, p. 125.

14 Mirnik 1981, p. 229 (drawing).
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Slika 13.
Olovna cijev B1o sjeverno od
sjeveroistocnog ugla staroga
grada (Rendi¢-Miocevi¢ 2017,
str. 48)

Figure 13.

Lead pipe B10. north of the
northeast corner of the old
town (Rendic¢-Miocevic 2017,
p. 48)

CIL-u III/1 taj je natpis objavljen, ali bez ikakvog podatka o
mjestu gdje se nalazi i kada je otkriven.’s

Bg. OLOVNA CIJEV S NATPISOM REIPUB. SALONAE

F. Carrara u svom izvjeStaju iz 1842. biljezi da je neki seljak
nas$ao olovne cijevi s kojih je on prepisao tri natpisa (qualche
tubo di piombo, scavati da un villico... Sotto ho tratto le tre mar-
che che trascrivo:):*¢

REIPUB. SALONAE
IVLIVSEVSCARPVS F
C.IVLI. X. AN.

U odnosu na dijelove cijevi (A1) gdje prva dva natpisa (mar-
che) tvore cjelinu, ovdje ih Carrara biljezi odvojeno, tj. nepo-
vezane. To bi moglo znaciti da su postojale i cijevi samo s nat-
pisom REIPUB. SALONAE. Na to upucuje i pisanje Francesca
Lanze koji 1848. kaZe da je na jednoj cijevi, otkrivenoj prije
nekoliko godina, bio natpis RESPVB . SALON.” (Vidi gore A1.)

15 CIL11/1, 3217, 3 (str. 410). Gerber natpis dopunjava: C. Julius Xan(thus).
Gerber 1917, str. 139.

16 AMS, arhiv, 1842, br. 5, Carrarin izvjestaj splitskom Okruznom po-
glavarstvu od 2. 12.1842.

17 Lanza 1848, str. 53: bei caratteri sopra una fistola di piombo scioper-
tasi poch’ anni addietro; tu pogresno pise RES umjesto REL CIL I11/1,
3217, 1 (str. 410).
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Slika 14. Figure 14.
Olovna cijev B11 (foto: K. Lead pipe B11
Marasovic) (photo: K. Marasovic)

and letters 1/6 digiti high, bearing the inscription C. IVLI. XAN,
which he also made a drawing of. This inscription was publi-
shed in CIL III/1, but without any information on its location
or time of discovery.®s

Bo. LEAD PIPE WITH INSCRIPTION REIPUB. SALONAE

In his report from 1842, F. Carrara notes that a villager fo-
und lead pipes from which he transcribed three inscriptions
(qualche tubo di piombo, scavati da un villico... Sotto ho tratto le
tre marche che trascrivo:):*

REIPUB. SALONAE
IVLIVSEVSCARPVS F
C.IVLI X. AN.

In contrast to the parts of pipes (A1) where the first two
inscriptions (marche) form a whole, here Carrara records them
separately, i.e., unconnected. This could mean that there were
also pipes with only the inscription REIPUB. SALONAE. Fran-
cesco Lanza’s writing from 1848 also suggests this, stating that
on one pipe, discovered a few years ago, there was an inscripti-
on RESPVB. SALON." (See above A1.)

15 CIL I11/1, 3217, 3 (p. 410). Gerber complements the inscription: C. Ju-
lius Xan(thus). Gerber 1917, p. 139.

16 AMS, archives, 1842, no. 5, Carrara’s report to the Split District Pre-
fecture dated December 2, 1842.

17 Lanza 1848, p. 53: bei caratteri sopra una fistola di piombo sciopertasi
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B10. OLOVNA CIJEV U SJEVEROISTOCNOM UGLU STARO-
GA GRADA (URBS VETUS) - RENDIC

Prilikom arheoloskih iskopavanja na spoju gradskih be-
dema sjeverno od Porta Caesarea (1970. — 1973.) pronadena je
olovna cijev koja je uzimala vodu izravno iz kanala akvedukta.
U zapadnom bo¢nom zidu kanala akvedukta pronadena je ka-
mena ploca sa tri otvora, a ta se cijev nalazila u srednjem otvo-
ru i protezala se prema zapadu, sjeverno od sjevernog zida sta-
roga grada.’® Cijev provucena kroz sredisnju perforaciju dugacka
je oko 2 m, a bila je sastavljena je od dva priblizno jednako dugac-
ka dijela.® S obzirom da je promjer rupe u kamenoj ploci 9 cm,
moZe se pretpostaviti da je cijev bila od 8 ili 10 digitusa prema
Vitruviju. Kasnije su rupe u kamenoj plo¢i zatvorene te ih je
unutar kanala akvedukta u potpunosti prekrio kalicifkat, §to
znaci da nisu dugo bile u funkciji.

B11. OLOVNA CIJEV U ULICI S. RADICA (PLINOVOD) 2017.
Cijev duZzine 233 cm, koja se nastavlja na obje strane son-
de, s jednim spojem.

Opseg iznosi 28,6 cm (oko 15 digitusa prema Vitruviju).
Debljina stijenke (nedostupno).
Var Sirine 2,4 cm.

Dobro oc¢uvana olovna cijev vanjskog promjera 8,2 cm pro-
nadena je 2017. godine u Ulici Stjepana Radi¢a na koti 7,72 m
iznad razine mora, unutar isto¢nog dijela Salone, prilikom ar-
heoloskih istrazivanja na trasi plinovoda.?® Cijev je sa¢uvana
na izvornome mjestu.

C. TRAGOVI OLOVNIH CIJEVI U SALONI
C1. OLOVNA CIJEV UZ SJEVERNI ZID STAROGA GRADA

Na sjeveroisto¢nom uglu staroga grada pretpostavlja se po-
stojanje manjeg spremnika vode kojim se rjeSavala visinska
razlika izmedu dovodnog kanala na oko 15,50 m iznad razine
mora, iznad sjevernog zida staroga grada i kanala po istocnom
zidu staroga grada na oko 14,00 m iznad razine mora.* Duje
Rendi¢-Miocevi¢ je u istraZivanjima od 1970. do 1973. pronasao
zidanu strukturu prislonjenu s unutarnje strane sjevernog zida
starog grada (na sl. 15. oznaceno s X) koju je protumacio kao
zidani kanal koji je vodio vodu prema zapadu.?? S obzirom na
ukupnu $irinu zidane strukture od oko 58 cm i njezina izgle-
da na fotografiji moze se pretpostaviti da je u zidani kanal bila

18 Margeta, Marasovi¢ 2020, str. 92.
19 Rendi¢-MiocCevié 2017, str. 47-48.
20 Jeroncié, Markovac 2019, str. 15.
21 Margeta, Marasovi¢ 2020, str. 92.
22 Rendi¢-Miocevi¢ 1991, str. 57.

Olovne vodovodne cijevi iz Salone

B10. LEAD PIPE IN THE NORTHEAST CORNER OF THE OLD
TOWN (URBS VETUS) - RENDIC

During archaeological excavations at the junction of the
city walls north of Porta Caesarea (1970-1973), a lead pipe was
found that directly tapped water from the aqueduct channel.
Inside the western side wall of the aqueduct channel, a sto-
ne slab with three holes was found. This pipe was located in
the middle hole, extending westward, north of the old town’s
northern wall.®® The pipe passing through the central perforation
was approximately 2 m long, consisting of two parts of approxi-
mately equal length.”® Considering the 9-cm diameter of the
hole in the stone slab, it can be assumed that the pipe measu-
red either 8 or 10 digiti, according to Vitruvius. Later, the ho-
les in the stone slab were closed, completely covered by calcifi-
cation within the aqueduct channel, indicating that they were
not in use for long.

B1i1. LEAD PIPE IN S. RADIC STREET (GAS PIPELINE) 2017
Pipe length: 233 cm, extending on both sides of the tren-
ch, with a single joint.

Circumference: 28.6 cm (approximately 15 digiti, accor-
ding to Vitruvius).

Pipe wall thickness: unavailable.

Weld width: 2.4 cm.

A well-preserved lead pipe with an outer diameter of 8.2
cm was discovered in 2017 in Stjepan Radi¢ Street at an eleva-
tion of 7.72 m above sea level within the eastern part of Salona
during archaeological investigations along the gas pipeline ro-
ute.?° The pipe was preserved in its original location.

C. TRACES OF LEAD PIPES IN SALONA

C1. LEAD PIPE ALONG THE NORTH WALL OF THE OLD
TOWN

At the northeast corner of the old town, there is presu-
med to be a small water reservoir used to resolve the height
difference between the aqueduct channel at approximately
15.50 m above sea level, on the north wall of the old town
and the channel along the eastern wall of the old town at
approximately 14.00 m above sea level.? Duje Rendi¢-Mio-
Cevi¢, during excavations from 1970 to 1973, found a mason-

poch’ anni addietro; here, RES is incorrectly recorded instead of REI.
CIL I11/1, 3217, 1 (p. 410).

18 Margeta, Marasovi¢ 2020, p. 92.

19 Rendi¢-Miocevic 2017, pp. 47-48.

20 Jeronci¢, Markovac 2019, p. 15.

21 Margeta, Marasovi¢ 2020, p. 92.
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Slika 15. Figure 15.
Terenska skica istraZivanja sjeveroisto¢nog ugla staroga grada Field sketch of the excavation at the northeast corner of the old
1970. - 1973. (Rendi¢-MiocCevic 2017, str. 51) town, 1970-1973 (Rendi¢-Mlocevi¢ 2017, p. 51)

Slika 16. Figure 16.
Zidana struktura uz sjeverni zid staroga grada u istraZivanjima Masonry structure along the north wall of the old town during the
1970. - 1973. (Rendi¢-MiocCevié¢ 2017, str. 43) 1970-1973 excavations (Rendi¢-Miocevi¢ 2017, p. 43)
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Olovne vodovodne cijevi iz Salone

Slika 17.
Castellum 1 (foto: Z. Sunko)

Figure 17.
Castellum 1 (photo: Z. Sunko)

polozena olovna cijev promjera od oko 15 cm koja je napajala
zapadni dio grada. Ona je uzimala vodu iz spomenutog spre-
mnika.?

C2.OLOVNA CIJEV - CASTELLUM 1

Prilikom ciS¢enja spremnika vode sjeverno od Porta subu-
rbia 2016. godine pronaden je njegov pod od veéih keramickih
tesera. U juZnom zidu spremnika, pri samom podu, nalazi se
ispust za vodu promjera oko 12 cm koji je zazidan. Unutar tog
otvora pronadeni su ostaci olova cijevi koja se nekada nalazi-
la na tom mjestu.>*

C3.OLOVNE CIJEVI - CASTELLUM 2

Drugi spremnik vode sagraden je u debljini isto¢nog zida
staroga grada (Urbs Vetus) neposredno juzno od Porta Caesarea
sa straznje strane nimfeja (sl. 10). Graden je priklesanim ka-
menom manjeg formata te je oZbukan vodonepropusnom zbu-
kom. Tlocrtne dimenzije spremnika su 198 x 296 cm, a najvi-
$a visina sa¢uvanog zida je 148 cm. Razina poda spremnika je
11,83 m iznad razine mora, a razina kanala akvedukta koji ju je
punio je na oko 14 m iznad razine mora. Uz visinu punjenja od
h = 1,5 m bruto kapacitet spremnika je oko 9 m3. Iz spremni-
ka je prema zapadu izlazila jedna manja cijev koja je napajala
nimfej, a jedna cijev veceg profila bila je poloZena u zidani ka-
nal Sirine 17 cm, sac¢uvan u debljini gradskog zida koji se prote-
Ze prema jugu i u koji je mogla biti poloZena olovna cijev od 30
digitusa prema Vitruviju.

23 Margeta, Marasovi¢ 2020, str. 92.
24 Margeta, Marasovi¢ 2020, str. 90.

Slika 18.

Otisak olovne cijevi na dnu
juznog zida Castelluma 1
(foto: Z. Sunko)

Figure 18.

Impression of the lead

pipe on the bottom of the
southern wall of Castellum 1
(photo: Z. Sunko)

Iy structure leaning against the inner side of the north wall
of the old town (marked with an X in Fig. 15), which he inter-
preted as a masonry channel leading water westward.?* Con-
sidering the total width of that masonry structure, measu-
ring approximately 58 cm, and its appearance in photographs,
it can be assumed that a lead pipe with a diameter of about 15
cm was laid in the masonry channel, supplying water to the
western part of the town. It drew water from the reservoir
mentioned above.

C2.LEAD PIPE - CASTELLUM 1

During the cleaning of the water reservoir north of Porta
Suburbia in 2016, its floor made of large ceramic tesserae was
discovered. In the southern wall of the reservoir, near the flo-
or, there is a water outlet with a diameter of about 12 cm, whi-
ch was sealed. Remains of a lead pipe that was once located at
this spot were found inside the opening.?+

C3.LEAD PIPES - CASTELLUM 2

A second water reservoir was constructed within the ea-
stern wall of the old town (Urbs Quadrata), just south of Por-
ta Caesarea, behind the nymphaeum (Fig. 10). It was built with
roughly hewn stones and coated with waterproof plaster. The
plan view dimensions of the reservoir are 198 x 296 cm, and
the highest preserved wall height measures 148 cm. The flo-
or level of the reservoir is at 11.83 m above sea level, and the
level of the aqueduct channel that filled it was approximately

22 Rendi¢-Miocevi¢ 1991, p. 57.
23 Margeta, Marasovi¢ 2020, p. 92.
24 Margeta, Marasovi¢ 2020, p. 90.
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Slika 19.
Castellum 2 (foto: Z. Sunko)

C4.TRAG OLOVNE CIJEVI JUZNO OD PORTA CAPRARIA

Na krizanju ,Petrove ulice” i kanala akvedukta juzZno od
Porta Capraria pronadeno je 2016. godine mjesto gdje je olov-
na cijev bila spojena na kanal akvedukta. U bo¢noj ploci kana-
la napravljen je proboj kruznog oblika promjera 6 cm u kojemu
su pronadeni ostaci olova u vodonepropusnom mortu. Nepo-
sredno juzno od kanala akvedukta pronadena je kamena posu-
da promjera 86 cm sa dva okrugla nasuprotna proboja (oStece-
na s gornje strane) koji se nalaze u istoj osi s probojem u kanalu
akvedukta. Kamena posuda ima otvor na dnu koji je zacepljen
tegulom kruznog oblika. MoZe se pretpostaviti da se radi o pri-
kljucku za vodu koji je opskrbljivao potroSace istocno od ,,Pe-
trove ulice. Uloga reutilizirane kamene posude mogla bi biti
okno za ventil kojim bi se regulirala potro$nja na tom prikljuc-
ku. Razina dna kanala akvedukta na tom je mjestu na koti 17,51
m iznad razine mora, a dno prikljucka je na koti 17,76 m iznad
razine mora, tj. 25 cm iznad dna kanala.®

25 Znanstveni projekt ,,Anticki vodni sustavi grada Salone i Diokleci-
janove palace i njihov utjecaj na odrZivost urbane sredine®, 2014. do
2018.
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Figure 19.
Castellum 2 (photo: Z. Sunko)

+14 m above sea level. With a filling height of h = 1.5 m, the
gross capacity of the reservoir is about 9 m3. From the reser-
voir, a smaller pipe extended westward to supply the nymp-
haeum, while a larger-profile pipe was laid in a masonry canal
with a width of 17 cm, preserved in the thickness of the city
wall extending southward. This canal could accommodate a
lead pipe of 30 digiti, according to Vitruvius.

C4.TRACE OF LEAD PIPE SOUTH OF PORTA CAPRARIA

At the intersection of “Petrova Street” and the aqueduct
channel south of Porta Capraria, a location was discovered in
2016 where a lead pipe was connected to the aqueduct channel.
A circular penetration with a diameter of 6 cm was made in the
side slab of the channel, where remnants of lead were found in
waterproof mortar. Just south of the aqueduct channel, a sto-
ne vessel with a diameter of 86 cm was found, with two round,
opposite penetrations (with topside damage) located on the
same axis as the penetration in the aqueduct channel. At the
bottom of the stone vessel is an opening plugged with a circu-
lar tegula. It can be assumed that this was a water connection
supplying consumers east of “Petrova Street.” The role of the
reused stone vessel could have been a casing for the valve to
regulate consumption at that connection. The elevation of the
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Olovne vodovodne cijevi iz Salone

Slika 20.

Priklju¢ak na kanal akveduk-
ta blizu Porta Capraria (foto:
Z. Sunko)

Figure 20.

Connection to the aqueduct
channel near Porta Capraria
(photo: Z. Sunko)

C5.KAMENI ZLJEBOVI ZA CIJEV SJEVERNO OD EPISKOPIJA

Kamenica dimenzija 65 x 97 cm bila je spojena na kanal
akvedukta sjeverno od episkopija. Jo§ je Gerber uocio da se u
juznoj stijenci kamenice, pri dnu nalazi rupa na koju se na-
stavlja zlijeb u kamenim plocama u koji je nekad bila poloZena
olovna cijev.?® Rupa u kamenici ima promjer od 5 cm, a zZlijeb
u kamenim plo¢ama §irine je 10 cm i dubine 4 cm, pa se moze
pretpostaviti da je tu bila poloZena olovna cijev od 8 digitusa
prema Vitruviju. Cijevi su s gornje strane bile pri¢vricene ze-
ljeznim obujmicama koje su se olovom sidrile u rupe uklesane
bocno od Zlijeba. Kamena ploca sa Zlijebom i rupama za sidre-
nje obujmica zabiljeZena je i u antickom gradu Sagalassosu na
jugozapadu Turske.

C6.KAMENI ZLIJEBOVI ZA OLOVNU CIJEV JUZNO OD
CASTELLUMA 1

Juzno od Castelluma 1 koji se nalazi sjeverno od Porta subu-
rbia sacuvale su se kamene ploce s utorom za olovnu cijev. Su-

26 Gerber 1917, str. 131.

Slika 21.

Kamenica i kameni Zljebovi
sjeverno od episkopija
(foto: K. Marasovic)

Figure 21.

Stone basin and stone
grooves north of the episco-
pate (photo: K. Marasovic)

aqueduct channel bottom at that location is 17.51 m above sea
level, and the bottom of the connection is 17.76 m above sea le-
vel, i.e., 25 cm above the bottom of the channel.?s

C5.STONE GROOVES FOR PIPES NORTH OF THE EPIS-
COPATE

A stone basin, measuring 65 x 97 cm, was connected to the
aqueduct channel north of the episcopate. Gerber observed
that in the southern wall of the basin, at the bottom, there is a
hole that extends into a groove in the stone slabs where a lead
pipe was once 1aid.?® The hole in the basin measures 5 cm in
diameter, and the groove in the stone slabs is 10 cm wide and 4
cm deep, suggesting that a lead pipe of 8 digiti, according to Vi-
truvius, was placed there. The pipes were fastened on the top
side with iron clamps, which were lead-anchored in the ho-
les carved on the side of the groove. A stone slab with a groo-

25 The scientific project “Roman Water Systems of the City of Salona
and Diocletian’s Palace and Their Impact on Urban Sustainability,”
conducted from 2014 to 2018.

26 Gerber 1917, p. 131.
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Slika 22.

Kamena ploca sa Zlijebom za
olovnu cijev u Sagalassosu
(foto: D. Murphy)

Figure 22.

Stone slab with a groove
for a lead pipe in Sagalassos
(photo: D. Murphy)

Slika 24.
Presjek cijevi A7
(foto: K. Marasovic)

Figure 24.
Cross-section of pipe A7
(photo: K. Marasovic)

dedi po Gerberovu tlocrtu na izvornome mjestu sacuvala se
samo jedna ploca sa Zlijebom, razlomljena u dva dijela.?” Smjer
Zlijeba vodi to¢no prema Castellumu 1. Sirina Zlijeba je 11 cm, a
dubina 5 cm pa se moZe pretpostaviti da je tu nekad bila polo-
Zena cijev od 10 digitusa prema Vitruviju. Bo¢no od Zlijeba vide
se rupe u koje su olovom bile pri¢vr$cene Zeljezne obujmice.
Druga ploca sa Zlijebom L-oblika (u kojoj je ocito bio odvojak
prema istoku) danas je dislocirana nesto istocnije.

Slika 23.

Kamena ploca sa Zlijebom za
olovnu cijev juzno od Castel-
luma 1 (foto: K. Marasovic)

Figure 23.

Stone slab with groove for
lead pipe south of Castellum 1
(photo: K. Marasovic)

ve and holes for anchoring clamps was also recorded in the an-
cient city of Sagalassos in southwestern Turkey.

C6.STONE GROOVES FOR A LEAD PIPE SOUTH OF CA-
STELLUM 1

South of Castellum 1, located north of Porta Suburbia, sto-
ne slabs with grooves for lead pipes have been preserved. Ac-
cording to Gerber’s plan view of the original site, only one
slab with a groove, broken into two pieces, has been preser-
ved.?”” The direction of the groove leads directly towards Ca-
stellum 1. The width of the groove is 11 cm, and the depth is 5
cm, suggesting that a pipe of 10 digiti, according to Vitruvius,
was once laid there. On either side of the groove, holes can be
seen where iron clamps were once anchored with lead. Anot-
her L-shaped slab with a groove (which apparently branched
off towards the east) is now displaced slightly to the east.

CONCLUSION

In ancient Salona, the largest city in the Roman province of
Dalmatia, covering over 73 hectares, lead pipes have been do-
cumented at only 23 locations to date. Among these, eight pi-
pes were measurable, with six displaying pronounced seams
and conforming to the standard dimensions of lead pipes as
described by Vitruvius. Of these six, two have a circumferen-
ce of 20 digiti, two of 15, and the remaining two have a circu-
mference of 10 and 8 digiti. Notably, Pipe A7, with a circumfe-

27 Gerber 1917, str. 119.
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Olovne vodovodne cijevi iz Salone

Slika 25.
Nalaz olovnih cijevi na arheolo$koj karti Salone
(autor: K. Marasovic)

ZAKLJUCAK

U antickoj Saloni, najvecem gradu rimske provincije Dalmaci-
je, koji se protezao na viSe od 73 ha, do danas je zabiljezeno po-
stojanje olovnih cijevi na samo 23 mjesta. Samo je 8 cijevi bilo
moguce izmjeriti, od kojih 6 ima naglaSeni var i po opsegu se
uklapa u standard olovnih cijevi prema Vitruviju. Od tih cijevi
dvije imaju opseg 20 digitusa, dvije 15, jedna 10 i jedna 8 digi-
tusa. Cijev A7 od 8 digitusa bilo je mogucée prerezati pa se poka-
zalo da je var napravljen od iste vrste olova, koje je tako dobro
sraslo s olovnim limom cijevi da se spoj gotovo i ne vidi. Po op-
segu te cijevi od 14,5 cm debljina stijenke varira od 4,6 do 5,6
mm. Zanimljivo je da cijev A1 od 20 digitusa ima debljinu sti-
jenke 5 - 6 mm, a cijev A2 iste dimenzije ima debljinu stijen-
ke od 10 mm, §to je ujedno najdeblja stijenka od svih izmjere-
nih cijevi iz Salone.
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Figure 25.
Discovery of lead pipes on the archaeological map of Salona
(author: K. Marasovic)

rence of 8 digiti, was successfully cut, revealing that the seam
was made with the same type of lead, which fused seamlessly
with the lead sheet of the pipe, resulting in a barely visible jo-
int. Measuring 14.5 cm in circumference, the Pipe wall thic-
kness of Pipe A7 varies from 4.6 to 5.6 mm. It is worth noting
that Pipe A1, with a circumference of 20 digiti, features a Pipe
wall thickness of 5-6 cm, while Pipe A2, with an identical cir-
cumference, has a Pipe wall thickness of 10 mm, making its
wall the thickest of all measured pipes discovered in Salona.
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