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FOREWARD
Mario Parise1,2

It is with huge pleasure that I am writing these lines, 
Hypogea2023, and to 

represent the new-born member of the Hypogea fam-

(Bulgaria). As President of the Commission on Artifi-

road started 8 years ago when we realized the need 

-
lowing years.
After the first edition of Hypogea, held in 2015 in 

Genoa, a beautiful town in the north-western Italian 

a wide use of the underground: as many other towns 
in Italy, the underground of Genoa presents a great 
variety of sites of interest, but have been many times, 

1

2
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Foreward

-
-

-

-

underground sites, and of their typologies as well, in 

-
-

ism, and mitigation of natural hazards. At the same 

with, with great emphasis on worship sites, hydrau-

as well. Worth to be mentioned are also the several 
-

-

Hypo-
gea2023 -
thored by Carla Galeazzi and myself in Rome, in 2015: 

“might have in the future a cyclic nature, in order to 
allow a constant discussion on the issues regarding ar-
tificial cavities” (Galeazzi and Parise, 2015, p. 7). To-

-

-

Bibliography

Galeazzi C. & Parise M., 2015, Preface. Proceedings of the International Congress in Artificial Cavities “Hypogea 2015”, Rome, 
March 11-17, 2015, ISBN 978-88-89731-79-6, p. 7-8.

Parise M., Galeazzi C., Bixio R., Dixon M., 2013, Classification of artificial cavities: a first contribution by the UIS Commission.
In: Filippi M. & Bosak P. (Editors), Proceedings 16th International Congress of Speleology, Brno, 21-28 July 2013, vol. 2, p. 
230-235.
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CONGRESS PRESENTATION
Stefano Saj1,2,3, Carla Galeazzi1,4,5 

-
ed during the IV International Congress of Speleol-

Hypogea2023, organized 
in Genoa by Centro Studi Sotterranei (Underground 

in partnership with the UIS - Union International de 
Spéléologie (International Union of Speleology) and in 

-
Journal of 

Speleology in Artificial Cavities.
The Genoa Congress is the first one organized in pres-

following the previous ones held in Italy - Rome (Hy-

pogea2015 Hypogea2017) and 
Hypogea2019).

stopped. 
-
-

are shared.  
-

1

2  Centro Studi Sotterranei, Genoa, Italy
3  Opera Ipogea - Journal of Speleology in Artificial Cavities
4

5  
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Congress presentation

-

-

-

-
es related to the multitude of areas of intervention, 

-

-

Hypogea2023
-

tude. 

-

-

-

initiatives, offering an updated, innovative, yet real-

administrative leaders at various levels and, also, the 
-
-

-

management and urban planning of the underground, 
-

Master Plan).
The Hypogea2023 -

The result of this IV Congress represents valuable sup-
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Quarrying Methods in the Cave of Zedekiah in 
Jerusalem at the Ancient time (Israel)
Avraham (Avi) Sasson1

Abstract

The historical and archaeological testimonies teach that the Cave of Zedekiah was used as a quarry from the First Temple period 
to the end of the Second Temple period, and possibly even a bit later. The archaeological remains and the unique nature of the 
rock in the cave indicate that this was a governmental quarrying site, as was already suggested in the past. The remains of the 
yards and the work areas bear evidence of the methodical and economic organization of the work within the cave. The cave con-
tains signs of singular quarrying methods that, to the present, have not been located and characterized in other quarrying sites 
in Palestine, such as the “column” method and the “windows” method. These and other testimonies lead us to determine that the 
cave was mainly active in the Second Temple period, using technologies that were imported from throughout the Roman world. 
The quarrying remains in the cave of Zedekiah constitute a sort of catalog of ancient quarrying methods, as we learn of them from 
the grooves, trenches, yards, and many other testimonies in the rock.

the northern Ottoman wall of the Old City in Jerusa-
-

-

-

-

of mystery that enveloped it, and did not pay atten-

-

-

methods in use in Palestine (Safrai and Sasson, 2001).

-

 1.

1 Tanhuma

Metzudat David
Map 1 – Interior of the Cave of Zedekiah, on the background 
of the topography of the city (source: Warren, 1884).
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et al., 1996).
-

-

limestone, mainly of the ba’anah formation of Turo-

meleke 

mizzi yahudi
-

ent periods.

-

Clermont-Ganneau, 1899).

-

; Bar-

-

Arieh, 1984).

-
-

ing more than 100 m., and with an average height of 

-

-

Fig. 1 – The northern wall overlooking the facade of the en-
trance to the Cave of Zedekiah (source: Barclay, 1858).

Fig. 2 – General view of the cave in Wilson’s drawing (Wilson, 
1866).
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-

-

-

-
-

more in some yards. 

-

and throughout the world. This method was employed 

Fig. 3 – Section of the past and present strata of the Cave of Zedekiah and its surroundings (source: Warren, 1884).

Map 2 – General plan of the Cave of Zedekiah and the loca-
tion of the quarrying methods used in it.

Fig. 4 – Remains of the quarried supporting column in the 
cave ceiling. To the right of the column: remains of upper quar-
rying in the ceiling (courtesy of the Israel Antiquities Authority 
- picture 728321).
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-

on a different level. This method as well was both the 

-
-
-

ated by the steps. It may be assumed that additional 

are under the meleke

Quarrying at an Angle

is the “angled” method. It is somewhat similar to the 
-

o

small and angled yards (fig. 5).

-
-

intended to divide it into even smaller stones. The 

-
lels to this method or reports of it in other Palestine 

-
-

Quarrying in the Floor

In this method, the stones were dug up from the sur-

leveling of the ground, as preparation for the building 

-

-
posed part.

-

-
-
-

-

-

-

-
-

-
-

Fig. 5 – Section of a quarrying wall employing the “quarrying 
at an angle” method.



281

partial use of the natural lengthwise fissures in the 

have also seen regarding the other methods employed 

It should be noted that this method does not relate 

method.

-
erature, and it, too, most probably made use of natural 

-

of large stones.

Fig. 6 – Remains of the column method of quarrying (photograph: Avraham Sasson; photograph 20/304).

Fig. 7 – Facade and section of a quarry face using the “col-
umn” method.
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Beams?

mentioned an additional method for removing stones 
-

-
tion (thus, e.g. Roeder, 1965).

in a more or less straight fashion. The moistening pro-

of iron wedges. The method of wet wood splints should 

or, alternately, the use of these wedges will leave 

-

the use of wood beams. The stone remaining after the 

bore holes for wedges that were found (see above) in-

Palestine. One possible reason for the disregard of 

its relative slowness. It was suited, at best, for the 

-
-

1989).
-

thought (Shiloh and Hurwitz, 1975).
-

-
-

Fig. 8 – Facade and section of a quarry face using the “win-
dows” method.

Fig. 9 – Remains of “window” quarrying in the cave wall (pho-
tograph: Avraham Sasson).
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Quarrying tools

in the form of the grooves and the bore holes in the 
-

-

from where the stones were transported, and a base 
for a system of ropes used to lift the stones, an appara-

-
house. It is noteworthy that rings of this type have not 

There are no testimonies regarding the method for 
-

edge of other sites, we may assume that there were 

Advantages

-

-

-

building type. Thus, it was possible to set aside the 
meleke
2. Similar to their utilization of the horizontal strata, 

-
ment is built.

-

-

Disadvantages

a general rule their opening was based primarily 
-

stones rolled down in various manners. The Cave 

-
-

-

Wall, but were building stones of medium size.
-

Fig. 10 – Reconstruction of work in the quarry and the detach-
ment of stone with wooden wedges (source: Ritmeyer, 1989).
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-
-

ined.

This research was supported by the research fund of the Ashkelon Academic College.   I wish to express my thanks for their sup-
port.
This work had its beginnings in a joint study that I conducted with Prof. Zeev Safrai, Quarrying and Quarriers in the Land of Israel
(Hebrew; Elkana, 2001). Parallel to our work, the Israel Antiquities Authority has begun an archaeological study of the cave, under 
the direction of J. Zeligman. His excavations are as yet unpublished; my thanks to him for his cooperation and for the initial infor-
mation and photographs that he made available to me.
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