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This article and the follvwing companion article by Joltn Peter Eleson gre con-
verned with thre resulty af excavation, survey, and research af two greient peris
an the Tusear coast of Italy, The work discunsed (s part of a larger scale study of
harbors on this coast and has been spofsored simee 1955 by the American
Acaderny al Rome. The fiest article is a report o Papulonia and iv presented fn
thee sections: Anna Marguerite MeCann discusses the Profect and the ex-
cavaiions, Jogune Bowrgeois provides a description of the geologic seiting, and
Ldizabeth [yding Will comments on amphoras and trading aciivity in Roman

ey,

Evidence for the focation of the ancient port, brenkwarer, and ancharage area

¢f the Litrusean city of Papulonin ix presented, From both archacological remuains
ard geological evidence u rive in mear sea lovel at Populonia af up ta 2.5 1, since
Etrwscan times 5 indicated as well a5 g recession of the coasiling of 80 ro { 20w

Foxsible evidence for un ancient ship lore barge ?) wax found i an grea vielding
worked logs with o radiocarbon date as early uy 840 8.C. Portery found in the
harbar indicares the span of the commerical Lfe of Bopwlonia from the 6th cen-
iury 8.0 throngh the 3rd centuey 4 C, with the majority of finds from the 4k
through the 2nd centuries #.C. The large series of " Greco-Tialic”' amphoras from
1his period have special significance as they are mnong tie eartiest thus far found

in ool

1. The Project and the Excavations
by ANNA MARGLERITE MCCANN

The project to survey snd study the ancient harbeors
along the Tusean coastline of ltaly waus begun by the
author in 1965 uwnder the auspices of the American
Academy in Rome, This article (including the teports
by J. Bourgeois and E, L. Wiit, und the accompanying
article by J. P. Oleson) ptesent the results ol this
rescirch project in which archaeclogists and scientists
have joined in both the excavation und publication of
the mulerial. In a study of ancient harbors where
recovering Lhe ling of the ancient scacoast is an essentizl
aspect, geologival data has proved cssential o Lhe

archacological inlerpretution. as these joint articles
rovedl. Mareover, the expertise of E. L. Wil on ancient
amphoras has been invaluable in indicating the par-
ticular signilicance of this large body of port mulerial,
In an underwater survey where the aims, as here, were
to cover 4 large area and obluin evidence [or 1he loea-
tion and use of the harbor iLself, specific find spots for
material recovered were not always obtained. Lot the
two amphoras E. L. Wil has selected Tor study, PTO-67
comes from the presumed ancient channel ares of the
harbur and was found between points U6 and U 19 an
the grid survey map (FIG. 4), Amphora PT-84 was
recovered in the SF area ol the gulf, off the present pine
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Vigure 1. Aerial photogeuph of Populonia (Gelfa di Bacwii). North is at upper left Fhoto: kindness of CGen. G, Selmivde,
Florcnes, [sulut peoerafizo miliare,

grove in square 5 on the map published as Figure 3, J.
OMeson, as assistaot archaeologist and diver, was in
charge of the underwater work at bath Populoniu and
Pyrgi in the sumitner of 1974, The resulis reported below
are lurgely due to his cforts and are drawn (from his
reporl, To g fine team of scholars from vartious Oelds of
study, 1 owe my grateful thanks. Further study of the
poltery is projected by F. Fallarés and E. 1., Will, the
latler of whom is continuing a study of the umphoras as
a whole. To the lule Professar Nine Lambaglia we all
gralefully dedicate cur clforts here. Without his aid and
expertise in this field of underwater archacology to
which he contributed so much. our work in 1974 would
nol have been pussible,

Histarical Background
Populeniu is the only one of the Etruscan cilivs

founded direetly on the seacoast of ancient Eteuria' and
therefore selected far special study in our survey of an-
cient harbors outlined abave. If the Ftruscans were
engaged im such extensive sealaring as the ancient
sources indicute,” it seemed logical that Populonia
would yield the evidence. Populounia is located ca. 140

1, Straba v, 2.6; Fliny rar. Aod. il 8.

2. Far their repulalion ds sea-pirates we Slrabo v 2.2 v 1.5 vi, 2.2,
Fuor the Edrwican naval defeal of the Phacaeans at Alalia in Cuorsica
hetween 540 and 535 ki see Diodorus v. |3 and Herodors i 166
For the nuval defest of the Breuscans at Comae in 474 B.C. by Lhe
Syracusans and Curhiaeans see Fundar gurk. 1. 71 Diodorus xi. 51 For
e who wcoept Horaddotus §, 94 Lhul Lhe Frroseans ariginally vame
by sew from Asia Minor, lhe svidence of the Ereusciams d o vew ot
15 not surpristng. lor 2 summary of these atouments and other
theories see H. H, Scullard, The Ereerean {itler qnd Rome (Lomlon
1967} d3-57 ar L. Banli, Etruecan Cirder and Thedr Cultvire Berkeley
and Log Angeles |973) 208-211 and 303 for bibliography.



miles north of Rome and was famous 1n antiquity as the
center Far the working of iron ore brought by ship from
the mines of Elba.' It is likely that in Populania’s wide
pulf, with its shoreling of over 1.5 miles, there were
tagilitics for both protection and unloading {Fid, 13, In
Tuel, the quantily ¢l gre smelted there must huve been
immense 1o judge from the slug soll remaining in the
banks of her present shore, 1t has been estimated that
abaut |0 million tons of ore were transported and
worked each year during the maost active period of
Fopulonia’s industrial life from the late 5th o the 1st
centuries B.A 4

Previous archaealogical study af Populonia has been
concentrated on the excavation of the rich tombs Lhat
dot her shore.” The ancient city on the ball Lies sill on-
excavated. Matenial found from Lhe ombs muy go back
as garly ax 1000 B.C., representing some of the garlicst
non-Nalic finds in Naly and has been used a5 ovidence
[ir setlicment by an Acgean peaple, possihle Tarerun-
ners of Lhe FEtruscans whe emerge at Populonia in the
beginning of Lthe 7th century B4 following an eatlier
Villunovan vceunation of the site* Their culture con-

3. Bteabo v, 2.8; Dhodorus . |Y, Livy axvie. 45 Semvus comme 0
Ferg. den_x. 174

4. The working of iror at Populenia apparently did not begin on a
lorpe scule wnlif ke end ol Lthe 5Lh century B, Her sarlier weslth,
reflected in the tich bromze Finds fram her tanhs of the Tih and 6tk
semuries BC, was based o0 the exploilalion of eopper [rom mines 1w
hier own hinlerlend; see Arstatle de e guse. 30 For @ histary of
Papnloma’s minsral indusiey see AL Minlo, “Llemtice ndusirie
minerazia in BEururia ed il porto O Ponuoloma,’™ Sefer 25 (19547 9[-
J1vo0n the sroent smelting of man in gencral sc T. A, Rickard,
“The Primitive Smelting of leon” A4 43 (19290 35-301. See also
b low, Section 1 by I. Boureeois.

S0A Mimwa, Pogelmia, Le necranndl areaica (Florence 1922); idem.
L wltime weaperte archenlagiche di Populor@ (192718310, Mon A
W (1930 2RR-A20: idom, Popwlomiy {Florence 19431 wilh earlier
biblicgeaplivl AL Aksretrim, “Stadien iber dis etruskischen Grilber,”
Acea Instituti Howanl Regai Suecige 3,1 (T3 13494158, A, de
Apostine, "Fopulopia (Livarno) Tomba eleascs a comery sosperla
nezla dona “Poders §. Cerhone’ " A8 {1954 7-Y; wdem, ~Muavi con-
tereti alb “srchenlopia di Popaloma,™ Sy For 34 (L053-1956) 235262,
M. Demue-Quatembee, Ermussiveire Grabarohitelmer {Haden-Buden
1938y 17; A, de Agostino, ““Populonig (livarnol, Seopcrie
archealagiche nella necropali, negli anni 1957-1960," N8 13 11961;
G202 idern . Poswlesin, La cittd € I necropoli [ Fame 14651,

Cor o swdy of the archueslogioss rang gz a whale see idem,
Foprtonia. Fa comg archsolopion o o imoeed Rome 19631, For w stody of
e Fartilieation walls see iden, ™ Forme Eiririne. Contelbuli per ls car-
10 arcacologica. Etfuria Toscana. La cinty Tortileats di Populonia,™
Sefre 30 (1962 279-282 tor further hibhography on Populonig see
“Poprloma,” HE XXI, 1 (193] 90100, (G, Radke;; P Buwi,
“Populoma,” £44 6 (19631 ATEIED Dstilule peopracico militare.
dtfnkre weroforigrudioe delle sedi umene Jm Flalie, 2 Le tedi angiche
seweiparsg [ Fiomence 19700 pl. liv (O, Schmmedt).

. SecBeullard, op cit. (in nate 2141 42 with biblicgraphy.
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tinues withowt interruption into Romun times and 11 is
not until carly in the bst cenlury BC. that Populonia
becomes 3 munfeipieen of Rome, two centuries later
thun maost af the other Etruscun cilies.” But by curly im-
perial times the ancient citadel on the hill lay deserted,
except for the temples, and life centered around the portt
town which, according to Strabo. had a small harbar
and two docks at the base af the mountain.' By the 3th
century A.C when the praefect Rutilivs MNamatianus
visited the city {in 416 A.C) on his way home to Gaul,
even the porl lown was deserted

The beight ot Popualonia’s commercial lile was Lhus in
the lale Clussical and Hellenistie perigds when meost of
the eitics in southern Etruria were on the decline. Her
continued prosperity was undoubtedly due to the life of
her ot and the warking of the iron are which ook
place there, Hor wealth during these vears is reflected in
her pold and silver coinage which is the oldest and
richest in Etruria." While we know of no great art
manufactured in this predominantly indusirial city,
ships could easily bring imported work W her shares;
the fumous “Piombing Bov™, far example, was found

7. Minta, Pamelonfe, op. A (e oele 5p 279-2R80.
K. Btraba v, Lo,
9, Or retfite swn 1400

I, Recauss of a lack ol evidence, there is still & good deal of nnee.
tuinty conggTning the minks dad chroaolopy of Elrwsean eoinuge. The
gold and silver cocns of Etrotia sre pecwiar for they usaally Tave a
smergth reverse, The ealy analogy for thie fealure are arehaic coms
fram Cyprue 1G. K. leoking, Arefest Greek {wing |London 1972] 202-
2031, The coinage of Populonia. however, muy be distiaguished
meteelogivally from Lhul ol mostof the other Firuscar citiss by it vse
of the Syracosan hlra switem 3 K. Jenkins, "Roeconl Acquisitione of
Greek Cains by the Reitish Mouseune, A 19 41939 23-45; Sulinga
Summarpe Craecornn The Coffecrion af the American X umimgils
Soofely, L Erruria-Calabeia, (Wow Yark 1068y pla. 141 The one ex-
eeption is the ncighbecng ety of YVetnlonis which slsa used the
Syeacusan litta sestem, making for canfusion w the anzibution af
suome of che silver coinmpe: G, Castellem, “Momete teovaty agl
feeritario dell'snticy Yetulania,” SeFte 5 (1931 587-591. The puell
Isgues have wswally been ¢onsitdercd earlier than the silver and the
didrachims with the mack of value, XX (20 unicsh, considered Later
thart those merked witk 5 5 rgle ¥ (10 woits) Teokins Belisves Lhe
usins with the Ciorgons head cioust be belore the late Afth century
and aihet schelars dule some as late a5 223-200 B2 C, M. Eraay snd
M. Itirmer, Greaek Colrg, Landon 1986, pl. 611, no. 327, In 1 recend
study by Roberl F. Sulwmn, entitled, *The Papulonia Coinage and the
Socond Punic War”, skortly (o be published in the £ el F comvepne
inlernazicnale di stedd nnmismodicd, Srudi ntrodursivi atle monetazione
efreesea ds 4 supplethienl in the denali. Ferftate italine gf Aenismalor,
now evidenge is presented for the lace 3od century B.C. Lor kol he
Zold and silver comuge of Populonia, He argues that the series was
struck on the same standard as the Rouman denacius and issued
simullunecusly with the earliest denarii, probably hetecen 254 ang
21 K, 10 pay for Efruscen expenditares during the secand Puaic
WHT,
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Figure 2. Aptial view of breakwater al Populenia. ™ s at top, Flusie: T Whilllesey.

otf the sW point ol the hurbar in the late 19h century. !t
Populoniy apparently remained active in the iroo trade
until the 2nd century At when evideace that her
control had passed over the Alps to Carinthia is found
m her importation of axes from the region of Klagen-
furt in Austria, & pood indication that her own
warkshops were deserted.?

1l. For o dale in the S eentury B.C and wrguments that the sialuse
wus made in Magng Graecs ses B [ullics and M. Hirmer, Greek
Soipfare (Mow Yook 1960) pls, 9285 | Clurhammeaos, B, Manin,
F. Villard, Clmrciomd £iveel Avee (480-330 2,00) (Mew York 1972 102-
104, fig. 110, For evidenue indicacing & dade in the L century 1.2, sec
By, Ridgway, "The Bronre Apollo from Fiombino,™ 4tk Pl 7
{L96T) 4273, ple, XXIV.XXTY. This writer Hids te biller ursument
TS CORSi N,

2. R Feger. "Dhie Sladt sof dem Mapdalensbere. ein Ciposshan.
delaplars’’ Denkoche. Ost, Akedd., phif-Biv. &1 79 (19611 & nole M),
Pl 10,0,

Survey amd Excavgiion

There were several limited inveslipations of the un-
derwater ares before 1970, In 1960 the Centro
Sperimentale di Archeologia Sottomarina explored an
areg af the gull™ and in the same veur A, Olschki ex-
cavated with an air-1ift in the SE ares of Lhe pulf ¢a. 120
m. aut from the share, ™ He reported finding enotmaots
pottery  jars {perhaps the Latin dofie™ which he
suggested belonged to a cargo of u sunken ship. He also
described Lhe hreakwater (FIG. 2) formed from locally
cut blocks of Macigns sandstome and punching
(heachrock) laid upan a bedrock foundation of pan-

LY. "Prime indagiei sa Populonia somiersa.’ Forma Maris Anrigui 3
{ B0y 358-350,

4. A Odachki, G, Marinelli, “Ricerche wrchealogiclhe subavgues nel
Ciolfo di Baval,™ Aui def 1! Cangresso Interngzionale df Arckeologiz
Sorrumering (1955 117123,



ehime which extends northward fram the southorn point
of the gulf. He sugpested, as does Cardarelli in his maost
recent study of the maritime activity of Populonia,'
that the ancient inhabitants chase the port site partly
for the natural protection offered them o the south,
which they in twrn artificially reinforced. In §969 the
English oceanographer M. Flemming, * reporting infor-
mation given by Blaber notes the presence of round
siructures underwater lving on top of the mele, struc-
tures which we did not see. All these investigators, a5
well as Geperal Giulwo Schmiedt,'™ have noted evidence
for a decided change 10 sea level since ancient times.
Flernming suggested that the sea level has risen as much
as 2 m. Geologists who have studied chis coastline have
noted changes in sea level in the Qualernary period
restlting from eustatic fluciuations. 't

With all this 1 mind, and also secking possible
prodecessors in the Etroscan warld Tor the Roman potl
al Cosu,** the tirdd of the aneieot harbors surveyed in
the Tuscan port project, we began work at Papulonia
with a small American diviog tcam in the summer of
1970, Qur pouls were, first, to examine and definc the
presumed arcy of the ancicnt port bolow the clifls on
Lhe S (MG, 2y and map any remains found; secondly, to
obtain datahle malerial itam this drea to document the
harbar's construction and wsg, finally, to sarvey as
much of the temaining gulf as possible with the hope of
alza defining the line of the ariginal ancient coast. We

15, B, Cardaralli, ~Be ora maritima Populonicns.” SiEee 31 (1963
2531, especially 308, aole &

Lo, I, . Flemning, “Acchleoleeicul Bvidenes (ot Bustatic Change
of Sex Level and karth Movements in the Western Mediterranean
During the Las 26K Yeare," Geofogioa! Siciety of dmerioe, Special
Paper 100 [ 9659} 29-M},

17, G Schmiall, JT divells antico del mear Tircesn (Flarenze 1972) 17-
5.

T1h. Bec the seetion below by 1, Bourgeois.

19, A M, MoCann, "Bacavaticos ul the Roman Pore of Caga, L1988
ALA (19697 241-42; idem, “The Ancient Port of Cosa," Archreoloey
(19700 200-211; -dem, “kxcavations al the Roman Porl of Cosa, 1972
ALAC1973) 220, idemn., frveraedfoial Sonernal nf Mawtical Archaeniogy 2
(19737 F99-200; idem. “Cscavations az the Roman Part ol Cosa, ' Aores
dfu (FC Purermatioeal Uongrés & archdolppie sous-marine {awaiting
puhdication,

A M, MeCanm, “Supvey of the Etruscan Porl at Populenis,™
Muse [AMmeal of the Muwewn of Art and drchaealngy. Universioe of
Mivvouri, Cotweehias 5 (14717 20-22 . The feam was under the dicecleon
af the author srd finapeed by she Upiversity of Missuuri und private
denars. The staff ineluded De. JTohn Oleson |L niversity of Vietoria),
acclhielepist; Ot Roebert Hohlfelder (Lo niversicy of Calarado), chiel
diver: Juy Warcen (Tulas, Celahoma), architeet; and Dvmnis Crull
[Columbig, Missouri}, enginget,
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cantinued to pursue these goals in i374,% collaborating
with the Italian team from the Centro Sperimentale di
Archeclogia Sottemarina directed by the late Professor
Mine Lamboglia and assisted by Dr. Francesca
Pallarés.™ The results of both expeditions are shown on
a new map of the underwater aren {FI1G. 3).

In 1470 afier a systemnatlic underwater scarch of the
gull area for a distance of ca. 236 . (0 30 m. oul from
shore (shaded aress oo map, FIG. 3, it was decided w
concentrate in the area of the present smalk Gshing hur.
bor where nalural features oller the bost prolecrion far
anchorage in the gulf., This natural protection of the
land om the west is strengthenad today by o wide break-
water made of uncut rock which serves (o break
gradually the force af the waves rolling in from the Ny,
The question was whether or not helow this modern
protection could be found an ancient one. Because of
the deose growilh of weed over the maig area Lo be ¢x-
plored, after baselines were wel up on land, 4 §5 m, grid
was laid oul measuriog 210 m. (kW) by 270 m, (N-5)
(FIC. 4). By using mowvsble 15 m, lines with attached
floats and weighls (vuns filled with concrete). a diver
work ing with & skin diver oo the surface 1o aid in maoy-
ing the grid and keoping the line tawt was able
systematically ta record bottom conditions, depths,
rocks and patsherds, Where visiblity was poora 1.5 m.

AL A, M. MeCann, 3, Oleson, “Underwaler Eacuvedions at the
Etrvscan Pocte of Populonia and Pyrgi,™ JR4 L (1974) 39§-402: D, §.
Flamhlin, fha Firueans (Mow York, Time-Life 1975 147-153; A_ M.
Mcolann, J, Gleson, "Le ricerche dellsa missione itala-ameoricano
(1974} mell *untico porto i Populenia (Gelta di Barali) « aelle sugue
di Pirgi,” 10 appéar in Awi et ¥V Congressn feppenprionale o
drcherbogioc Sortamorine (Lipari 1974},

2} The Americun team was dirceted by the suthur and wasisted by
e, John Olesan (Uoiversity ol Vietoria), Other mcmtbers  weres
Murthe Oleson (Yicteris, B0 catalopuer; Jay Warrea [Tulss,
Oklahomu}l, archtest; John Stubbs (Louisiana Swate Limiversity),
archisect; Llavd Auzlay (Universily of Calfarnia), chief diver; Bobert
Liew (Sun Juse, Califorma), cogincer, Christopher Swann (Sants
Burhura, Califernia), plotographer; Richard  Prestan ¢Ponwna
College), diver: Geongs Laoder (Harvard University), diver, Joanne
Bourpeos (Liniversity of Wisconsin, peologist; Robert Tagaa [New
¥orih business munueer; Mr. and Mre ), Whittlesey (Willen, Conn.)
and W. Myers (Michigan State University). wecial photoagraply:
Professor Lionel Casson (Mew Tork Universizne, archaeological eor.-
sultant: and Dr. Elwine Craxda {Ciniversity af Michizer), study of wall
constowclion and building dechnigues.

The ifalian team wis directsd by Professor Mine Lambuoplia
{Istitute Dnecnaedorale di Stodi Liguel), asssled by 13, Francesca
Tallarés, Oliher members socluded: Renzo Ferrandi (Albenwa), chict
diver; b Liberte (Geado), assistunt diver; A, Xignorini (Yiarepgiol,
diver; Capt, A IVAsquisto {Suwvnna), Captain af the *'Crinnlos''; k.
De Angelis {(Rume), assistant ardhiaeologist, M. Borcone (La Speeial,
pssislant archaenlbagis:,

The praject was finaonce! by the Adunlic Frondaton o whom we
all gwe aur grareful thanks.
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Figure 3, Map of the gulf of Popubonia with grid, Shaded sones ndicate areas whicl both Traliun und American lams
buve searched vaderaacer. C 1, C 3, C 3= vaigson teenches; T 16 aren of worked wooden logs and spar. Small numecsts: 1,
remains of ancient sinelting furnsce in beacl oliflh 2. ling af underwater MNeg rapalis Shore Treach: 2, line of wall of
heachrock, underwater 4. area of cinerary urn and tufa hlocks; 5, remains of carly pre-Llrusdan neceopolis; b, remanms of
madern boats 7, remains of seeand modern bowt: B Brrusein nscrapolis, Plan 1, Warren.
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ancienl porfecy was found, UV indicates undersater poines af special intceesi. [1 16, arca of “nndcn Togs, U 32, area where

[oor timber leam slup was escovered: 310 et made thraugh Breakwarer ut 1¥74, Probes 1-5, ling of under-eock Lo deplh
ol 2.30 m, Map: I. Warren
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Figure 5. Cut male in chanmel urea of harhar at Papulania by
muodern dredges. Phata: A, M, MaCann,

probing rod was used at 5 m. intervals, After the initial
scarch along the main line had been completed, the
diver worked on either side of the line. Ile determined
lacations by attaching to the line a 10 meter tape with a
sliding ring and swirming perpendicularly away from
the main line. He checked his pasition with a compass
at edch grid point. Individual points of interest wo-
derwater were mapped by utilizing two  theodolite
stations on shore with a diver and float or rubber
rodiac boat in the water. This movable grid method of
survey proved a successful one for a small team with
limited time in the particular conditiens given al
Populonia, namely, poor visibility, shallow water in
which a skin diver could be wsed and the hazard of
small boat traffic overhead. The grid and surveying
techniques used here were designed by 1. Warren and
carried out underwaler by R, Hobllelder, both of whom
musl be crediled lor ibs suceess,

The churted depth conlouars of the harbar obtained
from the grid survey indicate that the decpest arca lay
just 1o the west of the presenl weslern jolty, suggesling
that this struclure may have existed for some centuries.

Evidence in support of this hypothesis was also found
by lurther probes through the weed and sand pockets
with a4 wuler-jel probing device which recorded rock
down to a maximum depth of 2.30 m. below the present
ovean floar, A line of rock was found extending directly
norlh I'rom shore along the line of the western mudern
jetly for u distance of ca, 100 m. and extending easlwand
fior ca. 9} m. (Fi43 4. probes 1-6) It seems very likely
that this line of rock defines the ancient breakwuler, cs-
pecially sinee the depth of the presumed ancicnt rock
corresponds with the level of ancient sherds found in
ulher areas of the harbor which huve been revealed by
dredging in modern titaes (FIG. 5). An ancignt sherd
layer in these deedeed bunks was found between 2 m,
and 2.5 m, below the present occan floor, FExtensive
sherds were also traced to Lhe north and east of the
breakwater area, establishing Lhe zome of the channel of
the ancient anchorage (FIG. 4; "8 indicates uregs where
ancient pottery was found).

We had hoped o conlitm this evidence for an ancient
breakwater beneath the modern one by excavation in
1974, Attempls were made in two places {Points A and
C) to dredge a trench across the line of the present
breakwater but the thick layer of weed (about 1.2 m.)
known as posefdomia ahove the ancient botwom levei
made excavalion impossible, At point *C", however,
there was a deep sandy pocket with steep sides which
made il passihle [0 excavate a section just west of the
woslern side af the present breakwater. This section
revedled o laver of smooth rocks and boulders mixed
wilh ¥ few Roman amphora sherds and Lile frapments
kolow the laver of rocks at a depth of ca, 1.3-1.8 m.
(FLG. 4). Bince it was not possible Lo excavule a trench
aerors the breakwater itself, the prablemn ol its form and
date remain to be resolved 1o the luture, Excavation on
land across the line of Lhe breakwaler where modern fill
has covered the structure is suggested as well as further
undetwater excavalion with heavier equipment. It
segns logical that from the heginning the Etruscans
would also have sought proteclion al this natural point,
particulatly Far the ore barges which must have unload-
ed on her shores. Moreowver, the form of the presumed
anciett jetty wilh its broad platform ol rocks is similar
to that of the Romun port at Cosa.® This type of
break waler, designed cxpecially to hreak the force of the
waves pradually, is very unlike the narrow breakwaters
developed in the Greek world which break the brute
force of Lhe wuves all ut onge,®* Thus, it nay be that

23 Bee buCunn, Archaealfogy, op. b, (in note (Y] fig. on p, 2080,

2. Compare, for examaple, the Hellemstic port of Sidan, AL
Pridehard, | lautfray, Sdon Aemémaportems anligieys du port de
Sk {Beirut 1951 plans I, 11
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eardy Roman harbor engineers, such as those at Oosa,
drew upon a native Italic heritage in this practical solu-
tion to the problem of harbor protcetion which is still
used effectively today for the modern anchorage at
opulonia,

We were more successful in defining the ancient
coustline alomp che sk shore of the bay in 1974, For this
study. both soundings and trenches were made in the
gulf with dredpes alone und also within steel caissons (o
eramine siralified deposits (F1G5 7. 6 9, Also core
samples were taken along the heach by J. Bourgeois und
RE. Tagpurl. I is obvious from the steep banks sur-
rounding the huy, in which can be seen ancient strala
containing remaing of Etruscan wmbs and smelting fur-
naces, thal both erosion and probubly a changs in sea
lewe] huve oeeorred. In order o define the extent of this
change, excavulions were made underwater at four
points to the north and sw of the chapel of San
Cerbone. First, the dredge, powered from the Italian
birad, the “Cyenulus”, was used Lo dig a trench perpen-
diculut 1o the shore along the line belween syuares 4
and 3 (FiG. 1), beginning ahout 100 m. out from shorein

Figur: 7. Above, sectioge ol Caisson 3 Lest. Below, plan and sectian
A7 of Ban Cerbone freneh (Caissons 2 & 31 showing depth ol in-
dueiied slap level, Seciens: b Stubhbs,

tfront of the necropolis area. This rench, which reached
4 depth of about 2 m. and ullimately extended 30 n. in
toward the present beach, exposed & series of loose
strata containing iron ote mixed with pebhles, slag, and
sherds alternating with luvers of sterile, white sand.
There is no indicution from the stratigraphy that this
area of the gulf was dry laad in antiquity (TG 0.
Several picces of black glaze ware recovercd in the
trench probably stem from wombs eroded by the sen
farther in towards the shore.

Secondly, at a point ¢a. 130 m. rom the beach, sw of
the vhapel of San Cerbone a caisson {Fi:. 3, 1) was
sunk in 2.3 m. of water near a pile of rocks in the area
where Qlschki in 1960 had found a serics of larae dofia,
They would appear 1o have belanged Lo a pranary or oil
tnagurine once located on dry land rather than a cargo
from a sunken ship us he suggested. The caisson re-
vedled a layer ol irun ore. slag and carbonized wood 0.4
m. below Lhe rocks and surface sand, above a layer of
grey sand. This layer of loose slug was probably formed
near the ancient shotreline.
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Figure &. Sieel caisson hang roved into place underwaler. Thoto: A
M. Meolann.
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Fipurc ¥, San Cerbone trench, Seclion [ram shareline at %an Cerhang
chapel 1 underwater Cainson 2, showing extengion of hard induraned
slup layer. Seciion. ). Stubhs,

A second catsson {FIG. 3, ©2) was located w the Ne of
Cuisson 1, 220 m. from shore directly in line with the
chapel of San Cerbone at a deprh ol 2.1 m, Excavation
revealed a loose laver of iren ore aod slug 0.2 m, thick,
0.4 m. below the sandy present seu oor, ghove a wni-
torm layer of grey sand with oceasional picces of ore,
The caisson was excavated to & depth of L& m, and it is
improhable that any of these layers indicate drv land in
ancignt times,

Firm evidence of the ancient Elruscun shoreline was
obtained, however, from Caisson 3 sunk B0 m. from
shore in u line with Culsson 2 and the chapel of San
Cerbone at a depth of 1.3 m. The scetion of the bottom
obtained here showed 0.5 m. of white sand above 0.5 m.
of loose slag, sherds und scatiered ore, above an in-
durated slag layer af iron-oxide (ke 7). It is this layer,
at a depth ol 2.5 m. below present sea level, which is the
critical one for it represents the Etruscan level which
may also be observed an land at the base of the beach
cliffs approximulely 1 m. above the present sea level
(F1G. 11). Such ccmented slag layers are formed in the
vadose zone, thal is ahove the zone of saturation. This
hurdened slag layer was turther traced by excavating the
8an Cerbone trench hetween Caissons 2 and 3 to a
poinl 13 m. sesward af Caisson 3 where it became a
loose layer of slag and ore similar to that found in the
other trenches (HIG. v} This poaint probably represents
the hoe of the ancient coast when the smelling furnuces
were 10 use, chiefly from the 4th to the sl centurics B4
Similur soundings and trenches should be made ut ather
poinis in the bay in the future to complete the line of
Lhe ancignt shore,

Further cvidence for this change in theun sea level
wus Lhe discovery of remains of two sther stroclures un-
derwater, A cinerary urn was found cu. 30 m. out from
shate ut o depth of ca. 1.5 m., cemented inlo heachrock
and surrounded by 20 visible large (ofa blocks (FIda, 3,
small na. 4, FiGS5. 12, 13). The Latter are probably from
the base of o circwlar Etruscan Lomb simmilar to those en
the shore, indicating thatl the uncient nccropelis must
have extended out al least Lo this point in the gulf
Furthcrmore, the cementalion of Lhe einerary urn in
beachrock at a depth of 1.5 m. is evidence for a post-
Elrurcan sea level L5 m. below the present oneg, since
beachrock is formed in the intertidal zone, that 15 ut sea
level ** Nearer the shore and running parallel to it along
the sast coast between the carpentler's house and the
chapel of 8an Cerbone, blocks of pgarching (beachrock)
forming the line of a wall were found at & depth of ca.
0.3 m. at a distance of ca, 7m. oul from the beach (FIG
3, small ne. X Although there are gups, the wniform
series of blocks Follows a single ling for about B¢ m.

15, Sgp Mection below by ). Bourpeois.
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Figure 10 Trench made underwarer in frent of pecrupalis un shore
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S:ubhe,

Firure 11, Beach ¢Tifts ar Populonia. shawing slag laver at base.
Fhows, A, MeCann,

Since the Blocks form only one course, and are bedded
directly in the sand. it is quesiionable whether they
originally formed 2 wall of uny height, unless the vpper
blocks were removed at some later time. [t may be that
a ling of single blocks wax laid to protect the eroding
shoreling behind either in ancient or cven more recent
times. General Giulio Schmiedt suggesls that the blocks
are related Lo an ancient port building 2

All this evidence underwater coupled with the visible
evidence on land from the beach cliffs where tombs und
ancient furnaces for the smelting of ore van be scen
provide proof for an extensive retreat of the coastline of

26, Schmizdy, op. cit. {in newe 17 13 Oo aur map, 771G % small
number 3,
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Figure 12, Marble cinerary urn underwatee. Phows: A M, MoCann.
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Figure 14 Cw; logg and spae al wnderwoler puint T 16 Photo: AL M,

hlcCiann,

U-16 PLAN e

Figure L5, Grid plan of area af 1) L0 wich wooden Logs and spar.
Plan: 1. $tubhs,

Populonia since Etruscan times. Bvidence obtuined
from the caissons indicates a recession of the coustline
af ut Teast 80 m, and if Olschki’s carlier finds in the gulf
muy be interpreted as material rom a land structure,
which seems likely. the ancient shoreline may even hive
cxlended as Far as 1230 m. inoo Lhe prosent gulf, A rise in
scd Tevel ut Populonia of up Lo 2.5 m. since Frruscan
timcs is also indicaled.

In the wnderwater survey of the channe] area of the
harbor, at a depth ol ca, 180 m.. six worked and
simocthed logs, some with their hark intact, and a
rounded spar were Jound with other fragments of
worked wood (FIG. 14). More wood extends under the
troublesome poseidemia weed. llsing the system
previously employved by our [ulian colieagues in thei
excavation underwater,® u grid of six 1,50 m. squares
was laid nut with iron pipes over the area (FIG. 15} and
s¥siematic excuvation was then carried out with a large
dredge powered rom the “Cyenulus” This area had
been localed in 1970 and radiocarbon dates from Lwo
geparate limbers indicare o date as early as 840 pc @
The remains cvould be from a barge used in the
transporiation ol irem ore from the island of Liba. s,
such a discovery would be unique; the area is worlhy of
further excavalion with heavier equipmenl W cut
through the poseidonia weed.

Pollery found with the wood includes a [rugment of g
lute: fth century Firuscan sitvclioe of bucchero pesante™
(ruc e}, and fragments of Attic red-figured ware. Qne
example illustruled here (FIG. 17) iy from the cenler
tonde vl 4 kpfix, The use of incision 1o oullne the
design as well as the reserved circle around the tondo
securely date it betore 500 B

i7. Ses, for esample, M. Lumbogha, “La nave comana & Spanei (La
bMaddalena),™ Actas dy fFF Cohpris atermationsl & 4 echsnlogie S
mnreipe { 19581 145-196.

B, U0 amalysis wws made by the LUnivgrsity of Pennsylveniu,
MASCA vorrection dubes wre: 816 B.OC_for the sample oom 1970; 8400
20 B, far the sample Teotn 1974,

9. Vor bibliogrophy an buechero pasanle see T Lollind, * Bucchera,™
FAa4 2 {1939 203210, For olher cincokoe of similnr date see he
lamoue exumple fram Casvecini Collection e Palermo, Museo
Marianale, ¥, Tuga, LrohCT 8 (1956} 147-152, pls. XXXV XXX VI,
dated ca, 550 B, undd un unpublished aitocker in the Metropolilan
Bfusearn of Art, Mew Yark, Ace, na. 26.%135 The Populonia frag-
ment, however, Jacks the molded wheel design on the hagdle and is
stnaller in sice (O of mouth 71 mo M, B, H,, 0006 m).

0. Cumpare, Inr example, a &viv by Douris, plased by Beadey in
the artist’s carly middle period: Lawere G115 (1 Ly, Boarley, At
foil-fignre Vare-puintesy [London 1963, rov, od | 430,35), An Jhlete
with his sponge forms the ¢tnler decoration on the Louvte cup, o
possible wdemificalion Tor the fragmeniary design remaining on e
Pupulenia piece. T am grateful to D, von Bothmer for disonssing this
fragment with me and affering the above sopgeshon.



Fipure 16 Mouch of affocioe ol becchero pexanie (P74-374, lale b
cemuey RO Do of mouth, 0011 me; M HL of fragmeznt, 1,06 m, Fhoso:
AW MeCann,

Figure 17, Frugment of center tondo, Actic ced-figured £pfie. ca. 300
B (PTa-6l6), Fragment: Q07 m. x 003 m. Phota: AL M. MMoeCann.

Finds from the other areas of the harbor reflect the
history of the commervial life of Populonis which eo-
joyed Qs (oresceoce only wller #K) B¢ Amphora
fragmenis make up the majorily of the matenial found
and the senies goes hack ta the late dih or early 3rd cen-
turies B.C. and runs through the 3rd century A€ The
majerity of sherds are from the 2ond century BC. belars
the hulk of Eoman rade began, and represents one of
the sarliest series of “Greco-lialic” amphoras thus Tar
found in Itaky. The finer wuare pollery lound in the har-

AL, Seesecticon below by E. L. Will
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Figurg 18 Black-plazed Elruscan oivschoe, 4lb-3rd centunes Bi.
{F7040% Thowe: AL M. MeCann.

bor channel and anchoruge arca’? ylso lurgely comes
from the 4th-2nd cenluries B.C Two seleeted examples
are iilustrated here: the base ol a Bluck-glared oinochoe,
a typical Btruscan form of the 4th-3rd cenluries B0
(F1G. 18kt the base of a small eolumn krater of
Campang ware, correspending te Lamboplia™s Form
4, variani T, af Attic derrivation, which dules 1o Lhe
seeond half of the 4th and eatly 3rd centuries BC (111G
14,7 These two finds reveal through their potlery styles
a period when Etruscan eriginality flourished slongside
the adaptation of Greek Torms und reflect on w small

32 See PG4 VS indicaes arcas where sheeds weee Zound, delining
lhe pronahle lnzatian of the channel and anchurage wees of the an-
caenl lickor

13 Compare Minto, Populeeiy op.al dr note 3pl, [ %], nes, 3, 6.

4. M. Lamboplia, “Fer una classficaziane  prelimoinace  della
ceramica campana,™ A dol P Comgrosse Jmernazionele off Shedi

Lignre 1830019527 186-B7.
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Figure 1% Small solumn krater of Cammany ware, Photo; A M.
Melann.

1|-n Py .- 5

Tigure 2. Fragmenn of weomlen vomb [FY4-015) 0043 m, % 0033 0,

Width af decorative bunds: D07 m, apd 0015 m. Drawing: R,
Preston.

Figure 21 Lead ingol vl eaperar Nera feon lachor of Populonia
Fhoto: AL M. Mo ann,

scale the lively and varied Lrade which must have taken
place in this futer Etruscan port.

Lther artifacts of special interest are o fragment of 1
small woaden comb Mrom the aren of ULls with incised
decorytion (FIG. 200 and 4 lead ingot bearing the Litles
o Lhe emperar Mera in the form used after 65 AC. (Flti.
1% IMTE WER(OY CLAUMNNILUS) CAES{AR) AL
GRERMANICLSE G This later iind from the sk urcu
of Lhe pulf, recovered by u locul sports diver, Piero
Allari, and in the Pensione Marisa {Baratii}, along wilh
olher objects of Romun date, indicates the continuecd
activity af the port in Roman imperial times,

In cancluson, the combined efforts of the American
and [talian teums have browght forth secure cvidonce
tor the lecation of the Etruscan harbor and anchorags
area at Populomia, A change in mean sea level up to
250 m. since Lilruscun limes has been indicated both
from the archaeological remains and the peological
evidence. Thy establishment of an ancient breakwater
seenls probable bul further excavation in this area, as
well as the urea of the cut wooden logs at point Ule on
our map (i 4], is worthy of furLher investigation. 11 is
hoped thul callaborative archacological teams can work
logether more in the futuee 1o unfold our common as-
cignt maritime heritags,

Geographic and Geologic Setiing

by IOANMNL BOL RGEGLS

The harbor site of Poprlonia is flanked by bedrock oliffs
ared wnderfain by various nearine aind now-marine
sedinents, fror ore from Elbg was infroduced 1o the site
by the Ftrnscans and may, thevgfore, be used ay a time
rrarker. Eviderce from coring, excovation, and wa-
dirwater explovalion indicmees that (1) the e bay
transgressed at feast 8U-T X0 m. since Efruscan times, zng
(2] sea fevel has visen 2002 5 n1. since Etruscan (imes.
Major pieces of evidence for these changes inchude o
miodern seg ofiff cut frto the Etruscan level, an indurated
slag laver foundd 2.5 m. helow present seua level, and
Freysean structures ngrurally cemented in hearhrock 1.5m,
helow presedt vea level.

frtraduction

The harbor o the Etruscan city of Populonia, located
in the Gull of Burutti, was a small, nutural, well-

I3 A siilur comb was found on oa eecently discovered wreck al
Mureeilles, Tepocted by Jeunbfarc Giassend at the ifth Inlerralicol
foorgress ol Ulnderveater Acchaenlogy an Lipacs June. 1974,

Jf Sec ). E. Sandys, Lo Spigrapsy (Cambtildps 1927 rev ed ., 8

G Campbell} 237; cf, 3, €0 Bgberl, frirociection te the Nudy of farin
Iureriptions (New York 1923, rev, ed 3127,
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Dipure 220 Generalized pealoey ol 1he Gull of Baralii {Gualf af
Papulomia). The white sreus are allovium and other orceosolduted
sediments of Quaicrnany sge (seo Fyg, 23 far more detail) The shaded
dreas ace bedrock, veosisting peinacily of Macipna 10gosche
sandstomes and silstenes], but alo ineluding some lenaes of Locene
limestanes (undirferentiated on map), This Hmestone makes up the
bedruck vutvtep alerp Lhe cusl side of e pall. Tepogeaphy 1= notl
noted, bug the aress undeclain by bedeock have high relief; the
Duater pary sedimcts underlic a gendy celling plain. The drairage
basin of Lae pulf 15 outlined by a dash-dat ling; steeuams are also wated.

protected cmbayment on the narth side of Lhe Promuon-
torio di Piombine. The sides of the gulf are Nanked by
rocky cliffs, composed on the wesl side ol slighily
deformed sandstanes and siltstongs of the Oligocene-
ape Macigno and on the cast side by Eacene culeilulile
{FIts. 23; For geologic Ume scale, see bLG. 2503 Al the
heiad af the gulf, the bedrock has been buried by sand,
privel, and  alluviom ol waried origin {FHG. 23
Crudlernary marine tecruces, wocient dunes, colluviuin,

17 {5, Gasperi, “"Oeclopca del Promoniano Ji Piembine (Livor-
nol” MewreedSecft T {19681 11-2E; v. Bartolold, P. Passerini snd
M. Sugri, “The Mingensynclinal Sequences,” Sedimestary drepfagy
i5pecial Tusue) 4(3 /) (19D, od., (. Sesting, 141444,

Jowrnal of Field Archgeofogy; Vol 4, 1977 2k0

Figure 21, Cioolopyr af the Pramantozia di Fiamminag, based o Carn
Ligol, Fllalia, Folii LL9 (1969 ard 127 {19687, showiwe Jillecentia-
tion of Lhe vecied Quatecnary depasits surreanding the Crulf of Bazat-
ti; saaded arcas ape bedrsck, [nthe southern hall of Uae promontary
Lse Crunlecnury Jeposiles (a™ in parentheses) ere nol differentivked. &
aiduvium; o enllwviam; s aldee (rerhenian?! beach sand and dunes,
3% Holocene sand dunes: £ wodern couetal sands; Bloes areas: slap
heaps,

alluvium, and slag heaps from the smelling of iton,
bath by the Etruscans and by the 20th-contury Tualians.
The source of the iron smelled by the Elruscans was
Elba. a pealogically complex island conlaining rich iron
ores.'* These ores, known as skurn, crop oul exlensively
on the east end af Elba (PG 24}, where complexly
deformed Mesaroic rocks have been intruded by Late
Terliary igneous rocks, which crop oul on the western

3R, 1. Marinelli, 1. intrusiani fersinere dell 1sala G°clha Ar-
hoc ToseScidal, Serdey A 66 £1939) 50253 Caxia Oeologica dHalia
Folio 136 (19607, V. Borsluth and B, Pessesim, “Mopmalic Ac-
viviky.” Sedrmertary frenlory (Special lssuey 423740 {1970], ed. O,
Sestini, S9U-624.
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Figore 24, Maup ol the veelecn hall of Elba, (oowm Cacta Geall d'lalba,
Falio 126 (16, showing unly the lorgest minecs heel zomnes of 1w
1vpes, A veins and masses af hematite and pyrite ¢mplaced in Teassic
selust {Verzucanol; B 2kam wicth masses and lepses of magnetils,
hematite and prrite emplavsd m Friasse caleereows cocks. Smail map
shows regional geolagy of Blba, o massive hiotice-granodiorie in-
trusive; by ornne of exlensive dikes; ©and o complexly delormed cocks
wirth cxiensive mingraiizition. Insct shaws logatinn of Elba with
sespecl Lo Populonie parrow).

half of the island. The resultant, very rich iron ores in-
clude weins, lenses, and masses of pyrite {FeS,).
magnetite {Fe O ), and hematite (Fe, 0} in its metalhc
form (speculunter, It is estimated that the Firuscans
recoved approximately 10 million tons of ore a vear
{rom Elba and smelted it on the shores of the Gulf of
Baratii; the tesullant slagp was resmelled early in the
20th century ¥

This intense activity has disturbed much of the
naturally-deposited sediment it the gulf arca. The in-
traduction of iron to an area where there i no Jocal
sautee, however, provides an excellent lme marker. A
[-3 m, high beach chlT ul the head of the gulf indicates
thul 1he coastline has retreated, and ihe erosion of the
Etruscan level at the base of the cliff has produced ex-
tremely iron-rich sediments.

3 Bee sections shove by A M. MoCann.

Cuarertary History

The Quaternary Peried {sex FIG. 250" is nowed Tor
worldwide [eustatic) Tuctuations of seu level, broughl
about by the repeated advance and retreat of continen-
tal ice sheets*' These seu-level oscillations ure well
represented in lNaly by marine terraces — shallow-
marine sediments deposited during periads of high sea
level and now exposed along the coast of [taly, thus the
termis used in the Mediterranean area to delinesate these
high stands of sea level are derived from areas of Italy
(see Frir 230 At Populonia we are concerned primarly
with the Holocene {=Recent, i.e. the last 10,000 years)
rise of sea level {FIdG. 263, but Figure 27" depicts the
maximum extension of CQuaternary seas around Popu-
lonia, and Gasperi' noted Tvrrhemian and possibly
Sicilian marine lerraces in the Pupulonia area.

The Holocene rsc in sca level bogan abown 10,0000
years ugo. Thore are varicd gpinions as to the nature of
this rise, i.c. whelher it was 2 smoarh, steady rise or 4
Nuctuating rsc (FIG. 263, Wumerous and varied studics
— geomorphological, peachemical, puleoniolopical,
archacilogicul, cle. — have been conducted 1o doter-
ming the nature of this curve, Flenuning™ surveyed an-
cient harbor sites in the western Mediterranean, aver-
aged the results, und concluded that there bas been no
change since the beginning of the modern eta in sca
level as u result of costasy (melling ice), only changes
due 1o tectonism (loval earth movemenis), On the piber
hand, Pongraiz* surveyed Boman Mish tanks and other

4. B W. Foichndge, “Chuatemmary Sedmmentalbion i the Medierra-
nean Kegion Controlled by Toctonics, Paleaclimates and Sea 1.ewel
. ). Suanley, ed., The Aediferrarean Sea (Dowden, Hutchinsoo &
Rooss, Stroudsbore, Pa. (9723 09-114,

41. For example, an ircrewse modee volume would be molched by a
decrease 0 oeecan=watcr voiwme and henes a lewering of sea level:
wsnally this lowenng 35 sccompunied by o regression, or seaWand
meveicnt of the caastling, but ather mechanisms may alan cause
repressicny and Lrunseressions. See JC, Krall, B B Biges aed & I
Halszy. “Mormhalagy and Yerticsl Ssdimencary Sequenee Madels in
Haolovene Transpressive Barmier Svstems’” D B Coates, od. Cosseor!
Crenmtarmintogy (SUM Y Binghumton 1973 22154,

42 R, W. Tairhridpe, “Quaternary Shoreline Problems ot INQUTA,
1269, Cugrermens 13{19711 1-18,

42 . Mercial. Mutamenti Aveenudl neila Confipuwrazivne del Lilorale
tra Pita e (Irhetalln dal Plincene in Fof (Stab, Tipeeralos oo, FEL
Mistri. Pisa 19100 1-14%,

44, O Gagperi, op. it {in nete 37).

4%, M. O, Flemming, "Archrecipgicul tvidence for Lustatic Change
of Sea Level and Fanl Movoments inche Western Medliberranean
durintg the Last 2,000 yeats,™ Ceal SocAd e Fan 100 (1963) - 125

4, Erica Pongratz, SHistorische Buuwwerse als [ndikatorcn ftr
Kistenmnrphologisene Werdnderenper [fAbrasion nad Mt caapirgs-
schwankungen] in Latiom — bewdbeeshune und Lolbilda aswers
wing.” A irchFeograpf A bl 4 (19723 1144,
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Ewilian, ere.) Vicd to majar advances and retreats af cortinental ice sheets; maror Buctuations are schemati (from Tar-

bradpe, op. CiL o nole 4400,

wall structures on the coast of Latium and concluded
that there has been a | m. eustatic risc in sca level sinee
the turn of the era. All the curves in Figure 26 do record
a lower sea lovel grownd 2000 B.F., so thal a cuslalic
change in sea level since Etruscut-carly Romuan Limes 15
geecptable to muny investipators ol sea-level changes,
The evidence al Populonia for a change i sea level will
be examined presently.

Changes in coastal configuration need not be caused

by a change in sea level ™ They may also be brought
about by sedimentation and erosion. Mergiai!® reviewed
maps of and roferences 1o shoreline changes on the
Promontorio i Plombine {FIG. 2%). The Gull of
Baratui is very small compared wo the Gulf of Piombino,
and no historical changes there were noted by Merciai.

47 I C Kral et al., op. o iz iole 413,
4§, O, Merdul op. vil. (o nole 430
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Fipurs 28, The post-elucial tise in seu level, us suppesied by thres
cliftcrent studees [Frorm Fairbridge, op. cin. in nowe 423, Mane that therise
0 all vases iz very rupid until abeue 3000 5.6 und thea stows down omd
possilrby froctuanes,

It is apparent. however, thut the coustline baa retreated,
i.e. the sca hus lransgressed, since Etrtiscan Limes,

The Muodern Site

As mentioned above, the present Gull of Baratti is
Qanked by bedrock on ils sides and by varied Croater-
nuty deposits, cropping oul o a 1-3 m. beach ohil, at
the head of the pulf* The major components of thisg
Cruaternary sequence exposed ubove sea level are solian
sund (expecially on the east side of the harbor), coastal
muring sediments, and slag. The druinuge basin of the
gulf iz mot very large nor very active (F1G, 22), so Lhat
river-deposited sediments are not a majer componeant,
Important natural components of the Quaternary se-
quence are quartz, some silt and lithic fragments —
primarily sandstone, with some limestone, and rare
granite (probably anthropogenic, from Elba). The slag
1s composed of fragnients of the Triassic Verrucano
schist (the formation on Elha most abundantly in-
serminated with iron ore). and magnelite and specular
hematite and their alteration products — earthy
hematite (red} and limonite {vellow-brown), any pyrite
imported by the Plruscans would have been completely
altered Lo iron oxides by the present. The Etruscan level

43, (3. Cagpert, op. it (in note 375,

—

10 km

Fleare 27, 00 Maiinum extensian of the Quanernaey gea at the
Promoniona di Plambane (aelid ned. b Coastal changes in historical
tima, 1*otted Jine on both mans representy the medern coustiine (alter
Meccial op. Gt 11 1hoes 43),

is an iron-oxide cemented zone at the base of the heuch
cliff, approximately 1 m. above present sea level,

The sutficial heach sands along the shore are very
tich i won oxides, remnants of the Etruscan industry,
vonceniraled by waves ag the chiff has retreated. Much
of the sand consisls of neatly 50% wron minerals, ap-
proximately equal proportions of magnetite and hema-
tite, Coneenlrations of greater than 0% iron minerals
oceur onoand close 1o the surlace, The light {in color
and 1o densily) fragments are primarily quartz, with
minor lithic fragments, probably derived from the slag.
A trench section cut in the beach revealad 15-20 cm. of
alternating brown (iewetr heavy minerals) and black
sand overlving 30-40 cm. ol black xund, Beneath this
iron-rich layer, the sand was ncarly deveid of heavy
minerals {none detected), with no magnetite or hematite
in evidence. A 1.5 m. long core taken in this sand



revealed nearly homogencous {apparently unbedded),
iron-free, fine-grained sand; the lowest 20 om. was
medivm-grained sund of the same composibion. 1L s ap-
patent that this sand hax not been disturbed sinee the
Liruscan iron indusity began, and it is supgested that it
represents offshore {Tyrrhenian age?) depesits: only a
lew small shell fragments were found, however,

Qitshore, silty sand and numerous rocks, including
slag und irgn ore, muke up the gulf floor. Caisson ex-
cavalion indicaled that the induwruted slag laver (the
Etruscan level) extended B0 m, offshore. where it occurs
at a depth of 2,5 m. below present sea level. It is found
beneath (.5 m. of loose slag, which in turn is covered by
0.5 m. of sand. This loose slag zone extends larther out,
to over 200 m. fram shore, where 1l oeeors ut u depth of
2517 m. below present sea level.

A cinerary urnn and numercos cul blocks of tufa,
presumably part of an Liruscan tumb, are found 30 m.
offshore In 1.3 m. of water. These blocks are cemented
ina a layer of beuchrock. Qther structures have been
Found 120 m. offshore. %

Changes Since Firuscan Times,

The contiguration of the bedrock flanks of the Gulf
ol Baratli has shnest certainly not changed appreciably
in the Qualcrngry Peried. There is abundant evidence,
however, that the coastling at the head of the sull has
relreated; as mentioned earlier the beach clifll” cutling
into the Etruscan level provides graphic cvidence for
this retreat. Large Firuscan urlifacts, immoveable ex-
cept by extreme wave conditions unlikely to accur in
this prowected barbor, are found 3 m. and 120 m. lrom
shore, The induruted slag laver extends at least ¥0 m.
offshore. Thus it is ressonable to conclude that the sea
has rransgressed ut least 80 m. and perhaps more than
L2 m. sinee Elrusean times.

There is alsa conclusive evidence for a change in
medn med level st Populonia. The formation of in-
duratled iron-oxide layers is cbserved to ocear in Lhe
vadose rone, ie. above the zone of saturation. An in-
durated slag laver is found in the pulfl at a {mazimumn?)
depth of 2.5 m, below present seu level, The ghaowve-
menlioned Firuscan struciures could huve fallen from
higher levels as the beach oliff retreated, but beachrock
15 formed in the intertidal zome (ie., at sea level); thus
the cementation of BElruscan materials in beachrock at a
depth of 1.5 m. is evidence far a post-Etruscan sea level
1.3 m. below present. Flemming!' reported harhor
structures at Populonia which supgested a sea level at

). See sections ahove by A B MoCann.

i WO Flemming, op <it. (il oote 430, based an written eop.
munisalien ram RBlaber.
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the turn of the era 2 m. below the present mean seg
level, Thus it 15 reasonable to conclude that al
Populania sea level has risen 2.0-2.5 m. since Etruscan
times, with evidence for a post-Ciruscan fundaed), in-
termediate stand ol sea level at 1.5 . helow present seu
level. This change muy have been cuosed by (1) 4
eustalic rise in seq level, brought about by meling ice,
{2) tectonic subsidence, or (3) subsidence by compac-
tion. ‘The harbor uppears w be underlain primarily by
sands, which compact very little, probably eliminating
explunation {3}, The observatlon that Tyrehenmian and
eutlier marine terraces in the reglon show no signs of
deformution and maintain horizontality over Jomg dis-
tances™ 15 possibly evidence apaimst esplanation {29,
Thus it seenis tmost probable that a eustalie rise in sea
leve] has occurred sinee the Gulf of Baratti was oc-
cupied by the Eltuscans.

Two Amphoras from Populonia
by ELIAARETH LY DI™NG WILL

The proup of arphoras found underwater off Populonta
represents 3y cenlleries or more of Roman trade in the
ared. More than half of the material is from the
Repmbiican period and several pieces are amony the
earfics! kauwn examples of Roman amphoras. Two
Lvpivel amphorg fragments from the callection are ax-
antined here.

The commercial ampheras found underwater off
Populomia in 1970 ure stored temporarily im Lhe
museum at €esa, where Lhey were studied by the writer
in 1974 and again in 1975, All of the amphoras are
fragmentary, bul most of them can be assigned to
known, and dutable, categories. L'hey therefore help us
reconstruct the outlines of trading sciivity at Papulonia
during the Roman period.

The pieces studied divide inlo earlier and later
groups. The carlier, Republican, proup (49 of the 78
pieces studied) goes back 1o the late 4th or early 3rd
senituries 8.0 and Is purticularly rich in 2nd century B.C,
fragments. The later group (30 picces) comprises
muterial dating [rom the last hall ol the 1st contury B.C.
through the 3rd century A.C Seven centuries of
commerciul aclivity are thus reflected in the Romun
amphoras, which brought 10 Populonia clhoice wine,
olive oil, and garym (A fish suuce) from other parts of
Ituly as well as trom production centers ahroad.

Two pieces will be described here, us cxamples of the
interest attaching 1o this group of lragments, a more
detailed publication of which is in prepurulion. The first

31K W Hey, "Quaternery Shocelines of the Mediterzaneun und
Bluck Seas,” Quarermaria 15 (£971) 272-264,
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piece, 4 neck fragment (Inv. Ma. P0-67) (MG 28
belongs to the so-called “Greco-Ttulic” type, which is
represenied by 23 examples 11 Populonia, almosl one-
third of the entire 1970 colleclion, The piece, which is
unstumped, preserves the rim (entire except [ot chips),
bath hundles. the neck, much of the shoulder, und a
piece of the belly. The preserved height of the [ragment
is 0.26 m, A line is (beised around the middle of the
neck, and @ finger-tip impression is at the base of each
handle. Both the incised line and the Rnpertip im-
pressicons are characleristic of this 1ype of jur. The clay
is ¢oarse, micaceous orange-buff in color, with many
dark, light. and reddish inclusions. The color of the sur-
luee of the fragment, visible under the marine deposit, is
yellow-buff, This type of amphora, the onigin of which
iv still a matter for discussion, has heen found
throughout the Mediterranean area. It is usually un-
stamped but has been found with Iherian, Greek, and
Latin starps. It may have been manufactured at several
different sites. The type seems to have been especially
popular in the 2nd century B.C., and probabiy in e
latter 3vd wentury as well. Several early villa-sites at
Cosa (leunded as a Latin colony in 273 BC) are
carpeted with “Green-Ttalic” frugments,

The second piece (Inv. No, PM-84} s a whale
stamped hundie, to which bits of the rim and upper
neck still adhere (FIG. :9). The handle (3.041 m, wide
003 m. thick at the center of the stamp) cotes rom an
amphory numbered Type 110 in the writer's fortheom-
ing volume on Roman amphoras in the Afkenian Agorg
series. Scven other examples of the stamp, which reads
M. TVCCIL L. F. TRO CALEONTVS, have been
[ound at sites in Ttaly, France. and Egypt (M. 20,5 The
Populonia example is apparently the lirst one display-
ing a lgature of ¥ und Tin the second line. The second
line reads CALEONVS or GALEQONYS in the other
examples, a word wsually explained as an “‘archaic
Benitive” (see bibliography cited in note 543, Not com-
pletely clear iz the relationship to another, also
widespread. stump, without ligatures, which reads M.
TVCCL L. I TRO GALEONIS. This stamp is usually
thought to refer to Cicero’s friend, Guleo, named i
At 110120 4 und probably also in Famr 8. 8 1. where
Caelius menlions an M. Tuccius. The TRO is thoughl

A% For a recent discussion of "Greco-Ilalic™ amphoras, see W,
Culican and 1. K, Curlig, "The Puaic Wreek in Sicily. 2 lhe Potlery
Erom the Stip.™ Iriemmadtonal fowemal of Mol Archeealngy 5 (10743
4447,

54, For a summary of bibliography on the stamp, see 4 ndré Tohee-
nia, “Premicts vésullals des fouilles do juin 1968 sur ['épave 3 de
Flanier.” Erues clarsguer 3 (1968700 80, To Tehernia's iist can he
sdded Lwo unpublished conples From Alexandria, Benoki Colection
Mo, IT0 and Alesandrie Muosenm Mo, AVS 500 {both stamps now
stored i Lhe Alesandria vinseym).

Figure 28, Populonia PTU-GT, Meek of *Creve-Nalic™ Type, 2nd cen-
tury B H,, (h26 .

Figure 29 Populenia FHO-84. Moeck fragment of Wl Tepe 110 {"Latc
Brindisi-Type™), Last half of st ecqtury 8.0 H, of rim, 0,024



Figare 31 Poplania P70-84, slamp. W, of stamp: MG m,, H. o
slamp: O m.

Lo be an abbreviation for the tribe, Tromentina. Thix
second stamp 15 frequently accompanied by o small,
separate stamp in the shape of an anchor.™ André
Tchernia reports that a number of examples of the
“Caaleonis™ version of the stamp were found on Frag-
mentary amphoras in wreck 3 al Planier.** The ooly un-
broken amphora known 1o bear the stamp is in the
museunl at Apde.”’

Tchernia would like 1o classify all the “Tuccius®
pisces as examples of the “Brindisi-type” of Koman
amphora. That term wus coined hy the writer vears ago
as a nicknarme for Type 11a, the most frequently o=
curring type of Roman amphara in the castern
Meditercunean. ILis not, however, the type o which the
“Tueecius™ pieces belong. They may very well be a late
development, or 4 Jate imitation, of the ** Brindisi-type,”

55O Tehernia's summary (above, nowe 54), 1o whick zan he added
sovcn examples i e Alexendrie basoum heee of Dem prubably
published in O.F L 1. 20 26330, tae in Lhe Cuoiro Muoscum, and bwa
ifrom the "ear-Eas') in the Britsh Muoseum. My Farboeming
Athentan Agora Calulogue will give full details Haw wre we o expladn
e Lorms CALTONTYSE, CALBPONYS, and GALTOMNIS ¥ Are they
eeluteal Lo w possinle fourth vorsion of Lhe sume name, M. TVOC,
PROCALMNIS, appurenlly net un amphora stamp, aled by
Mommeen in GO K 4087, a5 Trom Cales 7 Were Lhese sl versions,
or misspellings. of 1he same nsme ? What was thal nane ? e e
process af stampig umphorsy, mistakes seeln ofien 1o Reves avvarred.
Producing & posicive impression sevessitaled having the Ietiers
hackwards in she stamping instrument. These instTamg s, malcives.
which were made of weod, clay, and meral, seo 10 have emplayed
somelimes permanently affised, and somelimes muvahle, Istzers, In
#ilher gase, the process of reversing letlers led to crrarng, which we Gnd
mvst olten i Uee sucly amphora stanips (20d and eurly 18t centuries
K.}

3, hee above, nole 54

31, Fig, 10 in Taleroin's article |above, note 34,

Jovurnal of Fleld Archaeology/ Vol 4. 1977 2058

but Lhey differ from thal tyvpe in two Impartant respects.
Their coarse clay (difficult 1 scc in the Populonia piece,
which is damaged by an oily deposit on the surlace) is
markegly unlike the uniformly fine “Brindisi” clay, and
the handle-dimensions are in cvery cilse so massive =s 1o
remaove them definitively rom the type, the handles of
which are regularly small, delicate, and circular in see-
tion {average dimensions shout 0.033 x 0.033). A finul
difterence is that of dule. Type 1la has a firm dute, bas-
ed on contexts al the Agora Excavations in Athens, in
the first quarter of the sl century B.C.%° The type is very
frequent at Delos, where Roman occupation had all but
ceased by the middle of the Ist canrury B.C, bul it does
not occur at Corinth {refounded in 44 BC ). Type 1,
on the other hund, to which the *Tucwiug™ picces
belong, does not occur at Delos but is [ound at Carinth.
It is alse reminiscent of Aupustan amphoras found at
such sites us Haltern and Oberaden in Germany.® A
date no earlier than the last hall of the Lst contury B.C.
seerms sirongly indicated.

The outward similarities batween Types [la and 11k
ate readily recopnizable: thus the writer's inclusion of
them under one number and use of the nickname “Late
Brindisi™ for Type 11b. 1he distinclions between the
lwir culegories, however, need Lo be carefully drawn,
and important questions remain to be answered. Ls
lhere a possible relationship between Type 11b and the
early examples of Dressel’'s Type 20 {C1L. XYY, the
Spanish amphora of which Monle Testaccio in Rome
geems largely to be composed™ What connection is
there, also, among the "Brindisi,” the *Late Brindisi,”
the so-called “Corinthian™ amphoras®' and Dressel's
Type 25 T Must we postulate manufaciure in Brindisi
tor the “Tucvius™ jurs? The wicinity of Brindisi and
Lecee wasz undoubtedly a center {but perhaps not the
only center) of manufacture for Tyvpe 114, Remains of
what must have been kilns were discovered near Brin-
disi by the writer in the summer of 1961. Similar finds
from Brindisi and from Lecce were subsequently

SR Of Eo L Wil in 1, Dunseembe Colt, Excavertioee of Nessang
{Anfin Hafir, Pafesiine: | (London 19621 128; aleo & L. Wil “Lacin -
slamped Ampharas oo the Eastcen Mediterruresn Atea,” Fear Rook
af the American PRlwphicel Society (1902) 6050,

5%, Haltern, Tyvpe 7118, Luescheke, " Keramizche Fuade in 1allern,™
Mittellungen  der Aftertupspbontifision i Wearfolen 3 419097
Qberaden. Fype 83 (5. Loeschuke, in Ferdffenmiivhungens o dom
Seidr. Musewm fiir Far- und Friifigeschichite Dorlmund, 112 Das B
lager @i (Mheraden, herauspepeben wan Chrissaph Albrechl. 2 Die
rimlche wal die Felpitele Kergmig |,

6l See nowe 59 abowve, und Mipuel Hairan Lll}Eis, Lux Anfaras
Romietirs v Expoda (Zoraears 19700 46472,

61, A publivalivr on “Corinchian™ stacsporl umphoras is heing com.
pleled hy Carglen (5. Kochler.
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reported by others.*? The mass production (for such it
was) of Type la may nol, however, huve been confined
1o the area of Brindisi, or even to Taly. Nor need we
leck to Brindisi as the sole seurce of the “Tuecius”
amphoras, il indeed they had any conncetion with
Brindisi.

62. Forthe evidence from Hrindisi, see 15 1. WAll, op. cil fin nale 58}
Thosg finds, depasited in the moseumn at Briodisi, weee the hasis for
suhsequent publicitions by B Sgiarea; for example, “Prime sapgio i
seavn Ad Apani,” Meeseso Prodmciale of Briedis, Quaderng T FEE,
112, On fisds brom Logee, seg Cosima Pagliara, “Bolli anlwrari inedic
da belhme {Prov. Lecue),” Steefi Classict ¢ Orlepaalf |7 [1968]) 227-31,
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