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RIASSUNTO. Dallo studio stratigrafico - vulcanologico di carote provenienti da sondaggi meccanici ubicati nel’ambito del territorio di
Ercolano, ivi compresa I'area degli Scavi archeologici , si & individuato il substrato su cui si sono deposti i prodotti piroclastici dell'eru-
zione del 79 d. C. E’ stato quindi possibile ricostruire 'andamento topografico di parte dellantica Herculaneum prima che venisse se-
polta dai materiali da flusso di questa devastante eruzione.

Il modello a cui si & giunti posiziona F'antica citta su di un promontorio degradante dolcemente verso il mare e delimitato lateralmente
da due valloni. Questa ricostruzione , in completo accordo con le descrizioni degli storici di epoca romana, differisce da quella proposta
da Pagano [1996] e da Pagano et al.[1997] secondo cui Herculaneum sorgeva su una superficie terrazzata a circa 15-20 metri sul livel-
lo del mare.

ABSTRACT. From study of core samples drilled in the present town of Ercolano, which includes the subsurface of the area of the an-
cient Herculaneum, it has been possible to identify the substrate upon which the pyroclastic deposits of the Vesuvius 79 A.D eruption
rest and therefore to reconstruct the local topography prior to the town burial during this devastating eruption.

The restoration here proposed offers an alternative to the interpretation of the topography of the old town suggesting that the original
morphology was that of a gentle slope degrading to the sea and flanked by two valleys. This reconstruction is in complete concordance
with descriptions given by ancient authors before 79 A.D eruption and contrasts with the recent models of Pagano [1996], Pagano & al.
[1997] proposing that Herculaneum was situated on a terraced surface 15-20 meters above sea level.
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1 -INTRODUCTION 4535

Though there has been a great number of ar-
chaeological studies on the ancient site of Hercula-
neum (Fig. 1), both in the past and in the present ti-
mes, only very recently these researches have chan-
ged direction to include those of a geo-volcanological
nature from which it has been possible to reconstruct
the topography of the area prior to the Plinian eruption
of 79 A.D. In particular with respects to the position of
the coast line during this period, Casertano & Pinna
[1970], from mechanical soundings performed in the
area out side of the archaeological dig (Fig.2), have
established that the coast line between Portici and Tor-
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son et al. [1982 ;1985] have produced a complete
analysis and description of the pyroclastic products from
the 79 A.D. eruption. Within the area of Ercolano there
has been identified beach deposits in the proximity of
the Suburban thermal baths, which correspond to the
ancient coast line, at height of approximately four me-
ters below the current coast line.

Fig. 1 - Simplified contouring map of Somma -Vesuvius volca-
no vith location of the Herculaneum site, (Gauss-Boaga UTM
coordinates).

Mappa semplificata del complesso vulcanico del Somma-Vesu-
vio con l'ubicazione del sito di Ercolano, (Gauss - Boaga ,
coordinate UTM).
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Fig. 2 - Present topography of the area of interest indicating
stratigraphic log sites: A-A’ ; B-B’ = geological cross sections:

® drillholes carried out by Casertano & Pinna in 1970

A drillholes carried out recently within Archaeological Site.
Attuale topografia dell'area studiata con la posizione dei son-
.daggi meccanici: A - A’; B - B’ = traccia sezioni geologiche;

® sondaggi eseguiti da Casertano & Pinna nel 1970

A sondaggi eseguiti recentemenete negli Scavi Archeologici.

Golser et. al[ 1990 ], within an archaeological ma-
rine study of the area around Torre del Greco have esta-
blished that the ancient coast line is five meters below
the current sea level. Pagano [1996] during an archaeo-
logical dig, within the Sacred Area, found ancient beach
deposits approximately 4.20 meters below the present
day sea level.

It therefore can be seen that from the results ob-
tained by these authors that there is a general concor-
dance within the position of the ancient level of the

coast line during the period prior the 79 A.D. eruption
within the area between Ercolano and Torre del Greco,
a level which varies between -3 and -5 meters with re-
spects to the current coast line. It should be noted that
these results can’t be related to the sea level rise within
the Mediterranean over the last 2000 years, which is
estimated to be approximately +0.5 to +1 m in the
Tyrrhenian Sea [ Pirazzoli 1976;1977]. The variation of
the relative sea level is related to volcanic and tectonic
subsidence as hypothesised by Sigurdsson et. al [1985]
and Cinque [1992]. A hypothetical reconstruction of the
topography of the area has been produced by Pagano
[1996], and Pagano et al[1997] who based their theory
upon the road outline of the ancient town of Ercolano;
they suggest that the inhabited centre of Herculaneum
was placed upon a morphological high cliff coast line
(Fig.3).

2-GEO - VOLCANOLOGICAL CHARACTERI-
STICS OF THE PYROCLASTIC DEPOSITS
WITHIN THE ERCOLANO AREA

The textural and volcanological characteristics of
the pyroclastic flow and surge products on the western
side of Vesuvio from the 79 A.D. eruption have been
analysed and described by Sigurdsson et. al. [1985]
who has recognised, from the western wall of the ar-
chaeological digs of Herculaneum in the proximity of the
Suburban thermal baths, a succession of six pyroclastic
flow units. Each unit is over lye a thin surge unit (Fig. 4).
The whole succession rests upon the ancient beach of
Herculaneum, consisting of a level of dark cross-lamina-
ted sand and a layer of rounded cobbles. This layer is
approximately 4 meters below the current sea level

This ancient beach deposit rests upon a zeolitic
yellowish tuff unit, with pyroclastic flow features, which
has been used as a reference horizon within our recon-
struction. The chronostratigraphic position of this unit
has been established based upon recorded evidence at
other outcrops of the same zeolitic tuff deposit, which
have the same petrographic features, located within the
Novelle quarry and Montedoro valley respectively situa-
ted within the modern town of Ercolano and within the
suburb of Torre del Greco. In these locations it is possi-
ble to see that between the lower lavas from the Som-
ma eruption (17.000 yr B.P.) and the deposits from the
79 A. D. eruption there is a thick tuff layer, with pyrocla-
stic flow features and an approximate thickness of 15 -
20 meters, ascribed by Rolandi [1993; 1997] to the ex-
plosive eruption of Somma, called “ Avellino “ eruption
(8550 yr B.P) whose products are widely distributed in
the southern and western areas of the volcanic edifice.

From the study of the core samples taken during
mechanical soundings, performed within and around the
area of the archaeological dig (fig. 2), it has been possi-
ble to recognise, below the products of 79 A.D. eruption,
a zeolitic yellowish tuff horizon which has the same stra-
tigraphic, petrographic and textural characteristics as
the tuffs seen within the Novelle Quarry and Montedoro
outcrops.

This clearly indicates that tuff horizon situated be-
low the beach deposits, in the archaeological digs, and
the other above mentioned tuffs came from the same
eruption, that of “Avellino”, and that it is this horizon that
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Fig. 3 - Old morphology of Herculaneum area prior to the 79 A.D. eruption in accordance with model proposed by Pagano et al.[1997]:

H) Herculaneum town ; P) Villa Papiri.

Morfologia del territorio di Ercolano precedentemente al’eruzione del 79 d.C secondo il modello proposto da Pagano et al.[1997]: H)

antica Ercolano; P) Villa Papiri.
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Fig. 4 - Stratigraphy of the 79 A.D. volcanic deposits on the
Herculaneum beach. Note that the vertical scale is based on
datum that originates five meters below present sea level. F-1 -
F-6 = pyroclastic flows ; S-1 - S-6 = surge layers [From Si-
gurdsson ef al.1985 ].

Stratigrafia dei depositi vulcanici del 79 d.C nella zona di
spiaggia dell'antica Ercolano. La scala verticale é basata su
dati che iniziano da 5 metri sotto il livello marino attuale. F-1 -
F-6 = flussi piroclastici; S-1 - S-6= livelli di surge [da Sigurds-
son et al. 1985].

represents the ancient topographic surface of Hercula-
neum. Figure 5 shows the stratigraphic column from
within the area of the dig archaeological, near the ther-
mal baths, correlated with those, of the recorded outcro-
ps, seen within the Novelle quarry and Montedoro val-
ley. In the succession that occurrs within the archaeolo-
gical dig area there can also be seen pyroclastic flow

deposits from at least two other older eruptive events,
assigned to the eruptions of “Ottaviano” and “Novelle”
which rest upon ancient tephritic -leucitic products of
Somma’s effusive eruptive activity [Rolandi et. al. 1993,
1997].

These deposits characterised by reworked pro-
ducts are missing, probably eroded, from within the out-
crops of Novelle quarry and Montedoro valley.

Using the reconstructed stratigraphy it has been
possible to produce a ‘type’ sequence for the whole
area study (shown in the key of the geological cross
sections of Figures 6 and 7) that include all the products
which have been emplaced after the effusive eruptive
activity of Somma. The sections seen within

the same figures have been constructed using data
taken from both inside and outside the area of the ar-
chaeological dig.

3 - RECONSTRUCTION OF THE MORPHOLOGI-
CAL ASPECT OF THE AREA AROUND HER-
CULANEUM PRIOR TO THE ERUPTION OF
79 A.D.

By means stratigraphic correlation and tracing of
numerous geological sections (outcrops, digs and dril-
ling sites) it has been possible to reconstruct the topo-
graphical surface of the area prior to the 79 A.D erup-
tion. It was assumed that said palaeo-topography coin-
cides with the eroded top of the zeolitic yellowish tuff
correlated to the pyroclastic flow of the Avellino erup-
tion. The present absolute heights obtained for the top
of the yellow tuff have been uplifted by 4 meters taking
note of the subsidence, of volcanic and tectonic origin,
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Fig. 5 - Stratigraphic correlation of buried and outcrop-
ping volcanic deposits at Herculaneum Archaeological si-
te (a), Novelle quarry (b) and at Montedoro valley (c): 1)
products from 79 A.D. eruption; 2) yellow tuff from the
“Avellino” eruption; 3) products from “Ottaviano” eruption;
4) products from “Novelie “ eruption; 5} Somma lava
flows; 6) paleosoil; 7) white and grey pumice fall depo-
sits; 8) reworked pyroclastic deposits; 9) volcanic ashes
deposits.[ By Rolandi et al.1997, modified ].

Correlazione stratigrafica tra i depositi vulcanici negli
Scavi Archeologici (a) e quelli affioranti in localita cava
Novelle (b) e in localita Montedoro (c): 1) prodotti dell’e-
ruzione del 79 d.C; 2) tufo giallo dell'eruzione di “ Avelli-
no”; 3) prodotti dell'eruzione di “Ottaviano”; 4) prodotti
dell'eruzione di “Novelle”; 5) lave del Somma; 6) paleo-
suolo; 7) pomici bianche e grigie di depositi da caduta; 8)
depositi piroclastici rimaneggiati; 9) ceneri vulcaniche
.[da Rolandi et al.1997,modificata].
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Fig. 6 - Schematic Geological cross section A - A’ of the area of Ercolano, as obtained from subsoil data.
Sezione geologica schematica, A - A’, del territorio di Ercolano, desunta dai dati del sottosuolo.
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has been noted that the pave-
ment of the Villa, which is cur-
rently situated at + 11 meters
above sea level, was at the time
of the 79 A.D. eruption four me-
ters higher, at + 15 meters a.s.|
as showed in Fig. 8.

The morphological aspects
of the ancient town of Ercolano
proposed by this study, based
upon volcanological and strati-
graphic data, is in complete

agreement with the description
given by the Roman historian
Sisenna who described the
town of Herculaneum as “oppi-
dum tumulo in excelso loco pro-
piter mare, parvis moenibus in-
ter duas fluvias infra vesuvium
collocatum”.

4 - CONCLUSIONS

Fig. 7 - Schematic geological cross section B - B’ of the area of Ercolano, as obtained from sub-

soil data.(For key symbols see Fig. 6).

Sezione geologica schematica, B - B’, del territorio di Ercolano, desunta dai dati del sottosuo-

lo.(Per la legenda vd. Fig. 6).

Close scrutiny of the out-
cropping volcanics and core
logs from within and around Er-
colano, coupled with volcano-
stratigraphic  restoration, has
enabled us to produce a precise

reconstruction of the area prior
to the devastating eruption of 79
A.D and to define the lithologi-
cal characteristics of the sub-
strate upon which the products
from the said eruption lay (zeoli-
tic yellowish tuff unit from the
3550 yr B.P. “Avellino” eruption).

It is therefore possible, ba-
sed upon the position of the top
surface of this horizon, to outli-
ne the ancient topography of
the area not only within the ar-
chaeological dig

but also in the surroun-
dings. In the resulting 3D recon-

struction of the topography of

Fig. 8 - New 3D interpretation of the topography and morphology of the area of Herculaneum Ercolano area prior to the

town prior the 79 A.D. eruption.

79A.D. eruption, the general

Nuova Interpretazione in 3D della topografia e morfologia dell'antica Ercolano prima dell’eruzio- morphology was one of a gentle

ne del 79 d.C.

over the past 2000 years. The final analysis has resul-
ted in the 3D topographic map (Fig. 8) showing the an-
cient morphological surface of Ercolano and the sur-
rounding area prior to the 79 A.D. eruption. It clearly
shows that the Roman town of Herculaneum was con-
structed upon a hill which gently slopped down to the
Tyrrhenian sea, confined to the NW and SW by two inci-
sions that allowed water to flow from the volcanic edifice
to the sea.

Having established the ancient morphological
aspect of the area it can now be noted that the Villa Pa-
piri assumes a specific topographic position. In fact it

slope running down to the sea,

dissected by two valleys as

seen in Fig. 8. It is therefore de-
nied the existence of the surface terraced proposed by
Pagano [1996] and Pagano et al. [1997 ] .The pyrocla-
stic products of the 79A.D. eruption changed the land-
scape in two fundamental ways: the general slope profi-
le become less inclined and the coast line moved 0.3
km to the west not-withstanding a subsidence of ap-
proximately 4 meters which occurred after the eruption.
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