Coastal Geoarchaeology in the Mediterranean —

on the Interdependence of Landscape Dynamics,

Harbour Installations and Economic Prosperity
in the Littoral Realm

Max Engel - Friederike Stock — Helmut Briickner

Mediterranean coastlines are highly dynamic landscapes with a horizontal progradation
of up to tens of kilometres during the last 5000 years in some of the delta regions.* After
the significant deceleration of post-glacial eustatic sea-level rise around 7000-6000
years ago,” a complex interplay of regional and local factors such as vertical tectonic
movements, glacial isostatic rebound, sediment supply by rivers and coastal currents,
deltaic compaction, and human intervention, led to locally different histories of coastal
formation.®> As the coastal zone provides essential access to food, maritime commerce
and colonisation activities, its dynamical nature had a significant impact on the pros-
perity of ancient communities. In fact, Mediterranean harbours as the gateways to the
maritime realm were constantly threatened by gradual sedimentation,* tectonic uplift
or subsidence,” human impact,® as well as extreme events such as earthquakes or tsuna-
mis.” Many harbours became landlocked due to coastal progradation with fundamental
repercussions on the political and economic status of ancient poleis.®

From a historical and more general perspective, geoarchaeological questions such
as those circulating around the impact of coastal changes on ancient societies in the
Mediterranean, have predominantly been tackled by researchers with a strong back-
ground in geosciences.” Likewise, the most commonly accepted definitions of the dis-
cipline of geoarchaeology emphasise the application of geoscience tools, techniques
and concepts (in combination with historical and archaeological data) in order to re-
construct the evolution of landscapes and ecosystems and its influence on human and
cultural history.* This collection of full papers from Panel 2.3 “Coastal geoarchaeology
in the Mediterranean - on the interdependence of landscape dynamics, harbour instal-
lations and economic prosperity in the littoral realm” comprises three contributions by
authors, who, however, are deeply rooted in the realm of archaeology and demonstrate
how to generate synergies through the combination of archaeological and earth-science
data in an excellent way.

Florian Hermann and colleagues investigate whether gradual or abrupt coastal
changes had an impact on the sudden decline of the production of Roman fish sauce
(garum) in the 2" century AD, which was located along the Hispanic coast and exported
to the entire Imperium Romanum. Along the Algarve, where the hazard of major tsuna-
mis is exemplified by the destructive Lisbon Tsunami of 1755," the authors identify
coastal progradation silting up the estuaries, where the excavated garum sites are lo-
cated, to be most significant for the loss of harbour settings and the basis for trade
economy."?
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Reinhard Stupperich and Corinna Stupperich use archaeological evidence and his-
torical-geographical descriptions — mainly from the works of Pausanias — to infer de-
tails on the topography of the city of Troizen as well as a prosperous environment of
the Troizenian landscape on the Peloponnese Peninsula. The fact that Classical Troizen,
already equipped with a large military corps, was able to accommodate thousands of
Athenian refugees during the Persian Wars indicates abundant local water supply and
intense agricultural production. The economic decline of Troizen in Late Antiquity is
then linked with coeval relative sea-level rise and seawater contamination of the coastal
aquifers in combination with low rates of groundwater recharge.*

After reviewing the coastal changes of the Grosseto plain of Tuscany, Camilla
Colombi presents current results of magnetometer prospection and percussion coring
in a possible ancient harbour basin of the now silted up Lake Prile. While the geo-
physical data indicate a narrow, u-shaped subsurface construction framing a basin more
than 200 m in length and void of major anomalies, the presented sediment core seems
to show a low-energy regressive sequence, which is in agreement with the harbour
hypothesis.**

Notes

! Stock et al. 2014, 168; Brickner et al. 2017, 878 fig. 1; 888 fig. 10.

? Stanley — Warne 1994, 229; Vott 2007a, 914; Vacchi et al. 2016, 193 fig. 13.

3 Kraft et al. 1977, 947; Kraft — Chrzastowski 1985, 628.

* Marriner — Morhange 2007, 152; Stock et al. 2014, 59; Giame et al. 2019, 147 fig. 5; 162.
® Kolaiti et al. 2019, 31; Giame et al. 2019, 153.

¢ Stock et al. 2016, 992.

7 Pirazzoli et al. 1992, 390; Reinhardt et al. 2006, 1061.

8 Bruckner 2005, Vott 2007b, 33; Brown 2013, 124; Stock et al. 2014, 58; Briickner et al. 2017, 878.
° Rapp - Hill 2006, 4-6.

1 Rapp - Hill 2006, 1; Engel - Briickner 2014, 1.

* Dawson et al. 1995, 210-212; Chester — Chester 2010, 351-353.

> Hermann et al. 2021.

** Stupperich - Stupperich 2021.

'* Colombi 2021.



CoASTAL GEOARCHAEOLOGY IN THE MEDITERRANEAN 3
References

Briickner 2005
H. Briickner, Holocene Shoreline Displacements and Their Consequences for Human Societies: the
Example of Ephesus in Western Turkey. Zeitschrift fiir Geomorphologie Suppl. 137, 2005, 11-22.

Briickner et al. 2017
H. Briickner — A. Herda — M. Kerschner — M. Miillenhoff - F. Stock, Life Cycle of Estuarine Islands -
from the Formation to the Landlocking of Former Islands in the Environs of Miletos and Ephesos in
Western Asia Minor (Turkey), Journal of Archaeological Science: Reports 12, 2017, 876-894.

Chester — Chester 2010
D. K. Chester — O. K. Chester, The Impact of Eighteenth Century Earthquakes on the Algarve
Region, Southern Portugal, The Geographical Journal 176, 2010, 350-370.

Colombi 2021
C. Colombi, Auf der Suche nach den Héfen am Prile-See. Erste Ergebnisse eines neuen For-
schungsprojektes, in: M. Engel - F. Stock — H. Briickner (eds.), Coastal Geoarchaeology in the
Mediterranean - on the Interdependence of Landscape Dynamics, Harbour Installations and
Enonomic Prosperity in the Littoral Realm, Panel 2.3, Archaeology and Economy in the Ancient
World 5 (Heidelberg 2021) 45-65.

Dawson et al. 1995
A. G. Dawson - R. Hindson — C. Andrade — C. Freitas — R. Parish — M. Bateman, Tsunami Sedi-
mentation Associated with the Lisbon Earthquake of 1 November AD 1755: Boca do Rio, Algarve,
Portugal, The Holocene 5, 1995, 209-215.

Engel - Briickner 2014
M. Engel - H. Briickner, Late Quaternary Environments and Society: Progress in Geoarchaeology,
Zeitschrift fiir Geomorphologie 58 (Suppl. 2), 2014, 1-6.

Hermann et al. 2021
F. Hermann - F. Teichner - H. Briickner — K. Reicherter, Geoarchédologische Forschungen zur ro-
mischen Fischsaucenproduktion in Lusitanien, in: M. Engel - F. Stock — H. Briickner (eds.), Coastal
Geoarchaeology in the Mediterranean - on the Interdependence of Landscape Dynamics, Harbour
Installations and Enonomic Prosperity in the Littoral Realm, Panel 2.3, Archaeology and Economy in
the Ancient World 5 (Heidelberg 2021) 5-25.

Kolaiti et al. 2018
E. Kolaiti — N. Mourtzas - K. Kissas — F. Antonioli — K. Lambeck, New Insights into the Uplifted
Roman Harbour at Mavra Litharia (N Peloponnese, Greece) in the Geodynamic Context of the
Southern Margin of the Corinth Gulf, Quaternary International 508, 2019, 23-35.

Kraft — Chrzastowski 1985
J. C. Kraft — M. J. Chrzastowski, Coastal Stratigraphic Sequences, in: R. A. Davis (ed.), Coastal Sedi-
mentary Environments *(New York 1985) 625-663.

Kraft et al. 1977
J. C. Kraft - S. E. Aschenbrenner — G. Rapp Jr., Paleogeographic Reconstructions of Coastal Aegean
Archaeological Sites, Science 195, 1977, 941-947.



4 Max ENGEL — FRIEDERIKE STOCK — HELMUT BRUCKNER

Marriner — Morhange 2007
N. Marriner — C. Morhange, Geoscience of Ancient Mediterranean Harbours, Earth-Science Reviews
80, 2007, 137-190.

Pirazzoli et al. 1992
P. A. Pirazzoli - ]. Ausseil-Badie - P. Giresse — E. Hadjidaki — M. Arnold, Historical Environmental
Changes at Phalasarna Harbor, West Crete, Geoarchaeology 7, 1992, 371-392.

Rapp - Hill 2006
G. Rapp - C. L. Hill, Geoarchaeology - the Earth-Science Approach to Archaeological Interpretation
*(New Haven 2006).

Reinhardt et al. 2006
E. G. Reinhardt - B. N. Goodman - J. I. Boyce — G. Lopez - P. van Hengstum — W. J. Rink -
Y. Mart — A. Raban, The Tsunami of 13 December AD 115 and the Destruction of Herod the Great’s
harbor at Caesarea Maritima, Israel, Geology 34, 2006, 1061-1064.

Stanley — Warne 1994
J. D. Stanley — A. G. Warne, Worldwide Initiation of Holocene Marine Deltas by Deceleration of Sea-
level Rise, Science 265, 1994, 228-231.

Stock et al. 2014
F. Stock - M. Kerschner - J. C. Kraft — A. Pint — P. Frenzel — H. Briickner, The Palaecogeographies of
Ephesos (Turkey), its Harbours, and the Artemision — a Geoarchaeological Reconstruction for the
Timespan 1500-300 BC, Zeitschrift fiir Geomorphologie 58 (Suppl. 2), 2014, 33-66.

Stock et al. 2016
F. Stock — M. Knipping - A. Pint — S. Ladstétter — H. Delile — A. G. Heiss — H. Laermanns — P. D.
Mitchell - R. Ployer — M. Steskal — U. Thannheiser — R. Urz — V. Wennrich — H. Briickner, Human
Impact on Holocene Sediment Dynamics in the Eastern Mediterranean — the Example of the Roman
Harbour of Ephesus, Earth Surface Processes and Landforms 41, 2016, 980—-996.

Stupperich - Stupperich 2021
R. Stupperich — C. Stupperich, Economy and the Persian Wars — the Case of Troizen, in: M. Engel -
F. Stock — H. Briickner (eds.), Coastal Geoarchaeology in the Mediterranean - on the Inter-
dependence of Landscape Dynamics, Harbour Installations and Enonomic Prosperity in the Littoral
Realm, Panel 2.3, Archaeology and Economy in the Ancient World 5 (Heidelberg, 2021) 27-42.

Vacchi et al. 2016
M. Vacchi — N. Marriner — C. Morhange - G. Spada — A. Fontana — A. Rovere, Multiproxy Assess-
ment of Holocene Relative Sea-level Changes in the Western Mediterranean: Sea-level Variability
and Improvements in the Definition of the Isostatic Signal, Earth-Science Reviews 155, 2016, 172-197.

Vott 2007a
A. Vitt, Relative Sea Level Changes and Regional Tectonic Evolution of Seven Coastal Areas in NW
Greece since the Mid-Holocene, Quaternary Science Reviews 26, 2007, 894-919.

Vott 2007b
A. Vétt, Silting up Oiniadai’s Harbours (Acheloos River Delta, NW Greece). Geoarchaeological Im-
plications of Late Holocene Landscape Changes, Géomorphologie: Relief, Processus, Environnement
13, 2007, 19-36.





