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The importance of fish tanks in the 
reconstruction of the 

Roman Campi Flegrei Landscape



STUDY AREA
The Gulf of Naples (view from Posillipo Hill)



MACELLUM

The Roman Market at Pozzuoli



The effects of the last 

bradysesmic crisis

recorded along the 

harbour area of Pozzuoli 

in 1983-1985 with a uplift

of 2 m (3 mm/day)

Old dock     

New dock   

Old bollard   

New bollard

Pozzuoli harbour



METHODS ̶ Multi-survey approach



METHODS ̶ Direct Surveys and archaeological sea-level markers 

1. Extensive geological and geomorphological on-field observations supported by archaeological interpretations;

2. Underwater geo-archaeological surveys Along the submerged sector and detection of submersion of SLMs;

3. Correction of the submersion measurements;

4. Determination of RSLs according to the more recent international standards.

𝑺𝑳𝑰𝑷 = 𝐴 − 𝐹𝐶 −
𝐼𝑅

2

A: elevation above MSL
FC: functional clearance 
IR:  Indicative range



METHODS ̶ Direct Surveys and archaeological sea-level markers 

𝑺𝑳𝑰𝑷 = 𝐴 − 𝐹𝐶 −
𝐼𝑅
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A: elevation above MSL
FC: functional clearance 
IR:  Indicative range Fish tank (Portus Julius, Pozzuoli)

FISH TANKS



1. Traditional Morphoacoustic surveys

• MBES
• SSS   

2. ARGO system 

• SBES
• SSS  
• Photogrammetry 

METHODS  ̶  Indirect surveys

simultaneously



• ICE SHEET CRONOLGIES
ICE-5G (Peltier, 2004)
ICE-6G (Peltier et al., 2015)
ANICE (de Boer et al., 2013, 2014)

• LITHOSPERE THICKNESS
60 km
90 km
120 km

• MANTLE VISCOSITY
2 - 10 Pas
0.5 - 1 Pas
0.2 - 0.5 Pas

METHODS  ̶  GIA Models
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RSLO: Observed Relative Sea Level 

RSLP: Predicted Relative Sea Level 

T : Time/Age
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𝑉𝐷𝑆𝐿𝐼𝑃𝑟𝑎𝑡𝑒 =
𝑉𝐷𝑆𝐿𝐼𝑃
𝑇

𝑉𝐷𝑆𝐿𝐼𝑃 =
σ𝑛=1000𝑅𝑆𝐿𝑂𝑛 − 𝑅𝑆𝐿𝑃𝑛

𝑛

METHODS  ̶  GIA Models and quantification of Vertical Ground Movements



RESULTS – PORTUS JULIUS

SLM Type Age RSL (m MSL)

Sluice Gate SLIP 12 BC -3.10±0.29

Pilae SLIP 37 BC -3.10±0.29



RESULTS – PISONI VILLA AND EMPEROR CLAUDIUS NYMPHAEUM 

SLM Type Age RSL (m MSL)

Sluice Gate SLIP 70-100 AD -6.9±0.29

Pavement TLP 41-54 AD <-5.3±0.07

Sluice gate at Pisoni Villa

Marble floor at Claudius Nymphaeum



RESULTS – PROTIRO VILLA

SLM Type Age RSL (m MSL)

Pavement TLP 100-120 AD <-6.10±0.07

Pavement TLP 100-120 AD <-6.10±0.07



RESULTS – CAESAR VILLA AT THE ARAGONESE CASTLE OF BAIA

SLM Type Age RSL (m MSL)

Sluice 
Gate

SLIP 60-44 BC -4.20 ±0.29 



RESULTS – CAESAR VILLA AT THE ARAGONESE CASTLE OF BAIA

SLM Type Age RSL (m MSL)

Sluice 
Gate

SLIP 60-44 BC -4.20 ±0.29 



RESULTS – HORTALUS VILLA AND PUNTA TERONE

SLM Type Age RSL (m MSL)

Sluice Gate SLIP 70-50 BC -4.0 ±0.29 

Sluice Gate SLIP 50-12 BC -4.20 ±0.29 

Fish tank at Bacoli Fish tank at Punta Terone



RESULTS – LUCULLUS VILLA

SLM Type Age RSL (m MSL)

Crepido SLIP 60 BC -3.2 ±0.29



RESULTS – RECONSTRUCTION OF CAMPI FLEGREI ROMAN COASTAL LANDSCAPE



Sector 1: Reconstruction of the Roman coastal Landscape

Coastal spit



Sector 1: Reconstruction of the Roman coastal Landscape



SECTOR 1

Comparison between GIA 
models and RSLs



Sector 2: Reconstruction of the Roman coastal Landscape

La Starza Marine Terrace
Averno  Lake



Sector 2: Reconstruction of the Roman coastal Landscape

Paleo-shore platform



SECTOR 2

Comparison between GIA 
models and RSLs

Data  not included in the considered time span



Sector 3: Reconstruction of the Roman coastal Landscape

Paleo-shore platform



Sector 3: Reconstruction of the Roman coastal Landscape

Sandy beach

Pre-Roman 
Paleo-shore platform

AdG
Note
Lucullus villa is not here but at Porto Miseno!



SECTOR 3

Comparison between GIA 
models and RSLs

RSL rise



CONCLUSIONS – Determination of the overall local coastal trends

0 1
km



CONCLUSIONS – Determination of the local Vertical Ground Movements

RSL rise

RSL fall

RSL changes
on decadal scale
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