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Water is an important resource…

“In Malta, one may say without much exaggeration, that water is as
precious as wine, and everywhere, the preservation of the purity of
water is at least as essential as the conservation of the flavour of wine.”

Osbert Chadwick, Report on the Water-Supply of Malta,
(Malta, 1884), iii.



Wells

• The most ancient hydrological system.

• Most aptly defined as man’s attempts to obtain
water from the earth, vertically below the spot
where it is required.

• Water is tapped through the excavation of
circular; rectangular or square-shaped vertical
shafts.

• Since antiquity wells were generally preferred to
cisterns as these provided a fresher and more
abundant water supply.

Cisterns

• Can be compared to a tank meant for rainwater
storage.

• Since antiquity, cisterns were either rock-
excavated or built at ground level through the use
of masonry.

• Above-ground cisterns required constant
maintenance and were not cost-effective to
operate.

• Cistern technology was simple to harness. A
cistern’s excavation could be undertaken without
the need of outside technical expertise.

Wells and Cisterns: general characteristics



Climatic graph showing the annual mean
precipitation and temperature for the Maltese
Islands.



Geological Map of Malta, Sheet 1, Scale 1:25,000
(after M. H., Pedley, 1992).



The aquifers of the Maltese archipelago:

1. The Perched Aquifer: this consists of a body of fresh water which
forms above the impermeable clay deposits.

2. The Mean-Sea-Level Aquifer: this consists of a convex lens-shaped
fresh water body found at mean-sea-level and which rests above the
more dense salt water which infiltrates through most Maltese rock
formations.



Geological cross-section of Malta showing aquifer locations (after P.J. Schembri 1998, 42).



Globigerina Limestone formations provide us with varied landscapes.

In Maltese geological stratification there are three main Globigerina
Limestone formations. These are generally identified as:

1. Upper Globigerina
2. Middle Globigerina
3. Lower Globigerina



Marly deposits present in Lower Globigerina Limestone horizons at Għajn Dwieli (PA2), Paola,
overlooking French Creek. Source: K. Buhagiar.



A freshly exposed marly bed located within
Lower Globigerina Limestone deposits at
Sliema. Source: A. Mifsud.

Water collecting in a freshly excavated Middle
Globigerina Limestone deposit at Birkirkara,
Malta. Source: A. Mifsud.



Map of the Maltese islands
(a), with inset (b) showing
the location of the principal
Gozitan place-names
mentioned in the text. Base
map data: MEPA.



The artificial pond known
as L-Għadira ta’ Sarraflu
at Kerċem, Gozo, is of
unknown antiquity and is
located in a Middle
Globigerina Limestone
deposit.

Source: K. Buhagiar.



Map of the Maltese islands (a),
with inset (b) showing the
location of the Birżebbuġa area
and other place-names
mentioned in the text. Base
map data: MEPA.



The sanctuary site of Tas-Silġ in the territory of Marsaxlokk, Malta. The arrow indicates the location of a 
well which taps a localized aquifer. 

Well



A. Elevation plan of a shaft well at the sanctuary site of Tas-Silġ in
the territory of Marsaxlokk, Malta (after Bonanno 2009, 28;
drawn by D. Mizzi).

B. Exterior view of the well located in the south area of the Tas-
Silġ sanctuary site at Marsaxlokk, Malta. Source: N.C. Vella on
behalf of the Department of Classics and Archaeology,
University of Malta.



The sanctuary site of Tas-Silġ in the territory of Marsaxlokk, Malta. The arrow indicates the location of
one of the wells which taps a localized aquifer.

Well



A. Sonar data map image of two probable wells
in the north area of the Tas-Silġ sanctuary at
Marsaxlokk, Malta. Source: Malta/Gozo
Cistern Exploration Project.

B. The access point to one of the two vertical
shafts tapping a localised aquifer in the north
area of the Tas-Silġ site at Marsaxlokk, Malta.
Source: Malta/Gozo Cistern Exploration
Project.



Seventeenth century plan of Valletta showing the only water spring or
fontana present there.



The legend of the previously illustrated plan of Valletta mentioning La
Fontana.



Ground floor plan of the Bishop’s Palace in Valletta. This was built on the
site of the La Fontana.



The Bishop’s Palace, Valletta.

General view of a large, subterranean
water storage reservoir which receives
water captured from a perched aquifer
gallery excavated into Lower Globigerina
Limestone rock outcrop.



The Bishop’s Palace, Valletta.

The entrance of a perched aquifer gallery
excavated into Lower Globigerina
Limestone rock outcrop and which
captures a perennial water supply.



The Bishop’s Palace, Valletta.

FAA members attending tomorrow’s on-
site lecture…make sure to wear adequate
footwear.



Anonymous map of
Malta probably
dating to 1551. The
map indicates the
whereabouts of the
Marsa spring, the
Marsa giardino and
another giardino
close to the
landward side of
Senglea.

Source: Agius-
Vadalà and Ganado
1986, 8.



Geological Map of Malta, Sheet 1, Scale 1:25,000
(after M. H., Pedley, 1992).



Map of the Maltese archipelago showing the spatial distribution of some Late-Medieval water-related
place-names.



Map of the Maltese islands (a), with inset (b) showing the spatial location of Għajn Qajjed and its
neighbouring springs and Dejr Ħandul.



Plan of the Rabat (Malta)
territory showing the location
of the Ġnien is-Sultan, Għajn
Qajjed and Għajn Klieb areas.

Topographical map image
adapted from MEPA Map
Server data.



NLM. Treas. B. 289, Plan 9.

Seventeenth-century plan of the
Għajn Qajjed and Ġnien is-Sultan
territories in the limits of Rabat
(Malta).



NLM. Treas. B. 289, ff. 53-54.

Early seventeenth-century cabreo documentation on the
Għajn Qajjed giardino.



NLM. Treas. B. 290, f. 85. Plan of the Ġnien is-Sultan and its adjoining territories located in the Rabat (Malta)
territory. ‘A’ marks the subterranean canal which from Għajn Tewżien spring channels water towards the
Gebia Grande ‘B’ and another water reservoir ‘C’.



NAM. Descriptive Plans of the
Crown Property in Malta,
1867, ff. 459-63.

Plan for the Ġnien is-Sultan
tenement in the territory of
Rabat (Malta).



A perched aquifer gallery
at Wied Ħażrun and its
fronting water settling vat
and drinking trough.

Source: K. Buhagiar.

gallery entrance



Interior view of the previously illustrated perched aquifer gallery. Thick
calcite deposits cover the gallery sides and floor and are an indication of
this water tunnel’s antiquity.

Source: K. Buhagiar.



Water gallery interior at Wied Liemu, Rabat.

Photographic data: K. Buhagiar.



The submerged water
gallery underlying the St
Leonard cave-church.



The VideoRay remote operated vehicle.

The VideoRay control console and the data
receiving/recording equipment.



Sonar data map image of the initial section of the Lunzjata water gallery in the
territory of Rabat (Malta).
Source:  Cistern Exploration Project (Malta/Gozo)
http://users.csc.calpoly.edu/~cmclark/MaltaMapping/site32.html

http://users.csc.calpoly.edu/~cmclark/MaltaMapping/site32.html


A B

A. The initial section of the Għar Ilma water gallery in the territory of 
Santa Luċia, Gozo.

B. Sonar data map image of the Għar Ilma water gallery.  
Source:  Cistern Exploration Project (Malta/Gozo)                                 

http://users.csc.calpoly.edu/~cmclark/MaltaMapping/site46.html

http://users.csc.calpoly.edu/~cmclark/MaltaMapping/site46.html


The Knights’ period reservoir at Għajn Qajjed in the territory of Rabat (Malta) which can perhaps be
associated with the gran gebia mentioned in the Cabreo 289 documentation. The Għajn Qajjed spring which
originates from within a perched aquifer gallery feeds this reservoir with a perennial water supply.
Source: K. Buhagiar.



Medieval water galleries were connected to
the Wignacourt aqueduct system.

A. Plan of Fiddien in Rabat (Malta) showing
Wignacourt spring infrastructure.

B. Knights period reservoir receiving water
captured by the medieval period gallery
of Għajn Qajjed.



The square-headed
doorway giving access to
the water distribution
chamber for the Għajn
Qajjed and Busugrilla
springs at Ġnien is-Sultan
in the territory of Rabat
(Malta).

Source: K. Buhagiar.



Interior view of the water
distribution chamber at
Ġnien is-Sultan in the
territory of Rabat
(Malta).

Source: K. Buhagiar.



Water distribution
chamber at Ġnien is-
Sultan in the territory of
Rabat (Malta). Interior
detail showing the outlet
for the Busugrilla spring
which now yields only a
small water trickle.

Source: K. Buhagiar.



1922 map detail of the Għajn Qajjed and Ġnien is-Sultan areas in the Rabat (Malta) territory, overlying which
is property data showing the location of the various landholdings belonging to the Order of St John.
Source: Survey Sheet 72, Scale 1:2,500, School of Military Engineering, Chatham, 1922.



1922 map detail of the Għajn Qajjed and Ġnien is-Sultan areas in the Rabat (Malta) territory, overlying which
is Cabreo property data showing the location of the Għajn Klieb, Għajn Qajjed and Ġnien is-Sultan giardini
based on nineteenth-century documentation.
Source: Survey Sheet 72, Scale 1:2,500, School of Military Engineering, Chatham, 1922.



Map excerpt from Malta Survey Sheet 72 showing
the course followed by the perched aquifer galleries
of the Għajn Qajjed area at Rabat (Malta), which in
the opening decades of the seventeenth century
were connected to the Wignacourt Aqueduct
project.

Source: NAM. Government Property Survey Sheet
Links, Sheet 72.



Church of S. Mikiel ‘Is-Sincir’ at Gnien is-Sultan near Rabat. The photograph (ca. 1968) documents the
church before its restoration in the 1970s and throws light on the method of construction which included an
extensive use of rubble that contrasts with the ashlars of the voussoirs and the slit window.



Malta Survey Sheet 85 Map Links on
which is marked the origin and the
course followed by the Ta’ Baldu
Spring. This appears to originate from
within a perched aquifer gallery, but is
then conveyed to the Fiddien district in
the territory of Rabat (Malta) by means
of subterranean stone canal. The
course followed by the Misraħ Suffara,
Ħofret ir-Rizz, Ta’ Dekozzu, Iċ-Ċianti
and Bonua springs is also indicated.

The base map dates to 1922.



Reed growth in the Sqaq
Ħandu area in the
territory of Rabat (Malta).
This follows the course of
a subterranean aqueduct
canal channeling the Dejr
Ħandul spring water in the
direction of Fiddien.

Source: K. Buhagiar.



An exposed tract of the
Dejr Ħandul canal
transporting water
towards Fiddien.

Source: K. Buhagiar.



An exposed section of the
Valletta aqueduct canal in
the Ta’ Koronja territory of
Rabat (Malta).

Source: K. Buhagiar.



Detail of an uncovered
canal section at Ta’
Koronja in the territory of
Rabat (Malta).

Source: K. Buhagiar.



A section of the Wignacourt Aqueduct crossing a small valley in the Chadwick Lakes area and heading
towards Mtarfa. The current viaduct is of British construction. Source: K. Buhagiar.



A section of the Wignacourt Aqueduct crossing a small valley in the
Chadwick Lakes area and heading towards Mtarfa. The current viaduct is
of British construction. Source: K. Buhagiar.



A photograph dating to ca. 1986 showing an exposed section of the Wignacourt Aqueduct in the Tal-Pitkal /
Santa Katerina area in Attard. Photo credit: Mr Anton Quintano.



A photograph dating to ca. 1986 showing an exposed section of the Wignacourt Aqueduct in the Tal-Pitkal /
Santa Katerina area in Attard. Photo credit: Mr Anton Quintano.



A photograph dating to ca. 1986 showing an exposed
section of the Wignacourt Aqueduct in the Tal-Pitkal /
Santa Katerina area in Attard.

Photo credit: Mr Anton Quintano.



A photograph dating to ca. 1986 showing a destroyed section of the Wignacourt Aqueduct in the Santa
Katerina area in Attard. Photo credit: Mr Anton Quintano.



The Valletta aqueduct project



A. Satellite image of a section of Malta showing
the course followed by the Wignacourt
Aqueduct.

B. Graph showing the elevation (height and
shape of the land) of the terrain over which
the aqueduct was built.

Source:  http://www.geocontext.org/publ/2010/04/profiler/en/

A

B



An early twentieth century photography of the Għariexem fontana at Rabat (Malta).
Source:  National Museum of Archaeology archives.



The Għariexem perched aquifer gallery at Rabat (Malta).
This typologically conforms to a qanat system.

Photographic data: K. Buhagiar.



The Għariexem perched
aquifer gallery at Rabat
(Malta). This typologically
conforms to a qanat system.

Photographic data:
K. Buhagiar.



Sketch plan showing the
Saqqajja and the Għariexem
perched aquifer galleries.
Indicated are a number of
shaft-wells (labelled ‘H’ and
‘4’), piercing the ceiling of
the gallery systems.

Source: NLM, Univ. 187.



Profile of a typical qanat system.



Map of the Maltese islands (a), with inset (b) showing the spatial distribution of principal place-names in the
Rabat-Dingli area.



Wied Ħażrun

Wied ir-Rum

Satellite view of Wied ir-Rum and Wied Ħażrun in the territory of Rabat (Malta).



Photographic detail of the San Ġakbu area showing the location of Tal-Pitkal,
Mtarfa Member and Blue Clay deposits. This situation is synonymous to most
areas of Wied ir-Rum and Wied Ħażrun.

Tal-Pitkal Member

Mtarfa Member

Blue Clay



Photographic detail of the San Ġakbu area showing the approximate Perched
Aquifer location.

Approximate Perched Aquifer location



Map of the Maltese islands (a), with inset (b) showing the spatial distribution of perched aquifer galleries at
Wied ir-Rum, Wied Ħażrun and the Mtaħleb giardino in the territory of Rabat (Malta).



A. General view of the Il-Qattara water gallery
and fronting reservoir located on the south
side of Wied ir-Rum.

B. Detail of the gallery entrance at Il-Qattara in
Wied ir-Rum. A water canal to the left of
the gallery entrance transports water to the
fronting reservoir.



Man excavated caves in the Ta’ San Ġakbu area of Wied ir-Rum.



Qanat-type systems also provided any overlying settlements with a perennial water supply.



Mdina, Malta. Mid-twentieth-
century photograph.

Source: National Museum of
Archaeology, Valletta.



The Gozo Citadel.
Source: R. Abela.



Interior view of two separate qanat systems in Palermo, Sicily.



A. Water gallery exterior and its fronting water reservoir at
Morgantina in the province of Catania, Sicily.

B. Detail of the gallery’s interior.

A B

Photographic data: K. Buhagiar.



Castello di Lombardia at Enna, Sicily. A perched aquifer gallery tunnels into the rock below the
western-facing bastion walls of the castle. Source: K. Buhagiar.



Castello di Lombardia at Enna, Sicily. Detail of the perched aquifer
gallery entrance. A rock-cut canal channels aquifer water to the
gallery’s exterior.

Source: K. Buhagiar.


