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Geological Setting

Lead and zinc sulphide
mineralisation at Lisheen is hosted
within the lower Carboniferous
rocks of the Rathdowney Trend
and is intimately associated with
hydrothermally-derived, replacive
dolomite, commonly referred to as
“Black Matrix Breccia”. Lisheen
mine (Fig. 1) is a historically superb
example of hydrothermal
mineralisation and a prime testing
locality for sulphide geochemical
vectoring.

Fig. 1. Location of Lisheen mine along the 
Rathdowney Trend, Ireland

Abstract

The hydrothermal dolomite and associated Black Matrix Breccia (BMB)
at Lisheen mine are indicated to be the result of infiltration of deep-
sourced hydrothermal fluids along normal fault conduits. These fluids
have resulted in the dissolution of the surrounding Waulsortian
dolomite and the reprecipitation of black hydrothermal dolomite i.e.
(BMB) and the emplacement of phyllosilicates within the dolomitic
matrix. Spatial characterisation of these fluid-derived phases may
potentially reveal geochemical vectors towards future Irish type Pb-Zn
deposits.

Sampling

Metal-bearing hydrothermal
fluids infiltrated the
carbonate stratigraphy of the
Waulsortian Fm., resulting in
rapid dissolution and
replacement of regional
dolomite by black
hydrothermal dolomite.

The resulting rock is a dark,
sulphide-bearing matrix with
pale-grey Waulsortian Fm.
clasts (Fig. 2).

Fluid-filled cavities form
a prime environment for
solution-based dolomite
precipitation.

As indicated in Figure 3,
hydrothermal dolomite
precipitated out of a
super-saturated fluid
and settled on the cavity
floor. Fragments of host
dolomite fell into the
settled precipitate,
flexing around settled
black dolomite laminae
(Fig.3).

Fig. 2. Example of classic matrix hosted BMB

Fig. 3. Sample of hydrothermal dolomite exhibiting settling textures over 
Waulsortian dolomite clasts. 

Geochemistry

Scanning electron
microscopy analyses of BMB
reveals an intricate mosaic
of fine dolomite crystals,
sulphide precipitates and
phyllosilicates (Fig. 4).
Sourced from underlying
shales and mudstones,
these phyllosilicates were
mobilised by hot upwelling
fluids. They are ubiquitous
throughout the BMB and
occur almost exclusively
within fractures and inter-
crystal pore spaces.

Fig. 4. a, b, c. Back-scatter electron images of the Black 
Matrix Breccia. D. Electron dispersive image of the 

elemental distribution within a phyllosilicate.

Fig. 5. Framboidal pyrite emplaced within the hydrothermal dolomite as well as a 
false-colour layered element map. 

Spherical masses of framboidal pyrite within the hydrothermal
dolomite (Fig. 5) reveal a temporal relationship between
dolomite precipitation and sulphide development

Past studies have shown the hydrothermal fluids to be derived
from a deep source, but how deep? The occurrence of tiny
grains of detrital rutile (a high temperature Ti mineral) may
provide further insight into this question (Fig. 6.).

Fig. 6. Back-scatter electron images of detrital rutile in the Black Matrix Breccia.

Microscopy

Aims

• Define hydrothermal alteration using petrographic and
geochemical characterisation of the hydrothermal
dolomite at Lisheen mine as well as the greater
Rathdowney Trend.

• Potentially identify geochemical vectors for future
sulphide exploration in Ireland

• Zinc and lead form a vital constituent in technologies for
low-carbon energy. Future development of ore deposits
in Ireland will directly contribute toward achieving UN
sustainable development goals.


