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Zusammenfassung 

Die Fe-Ni-Co-Cu-Erze des Limassol Forest auf Zypern treten in Linsen, Gän
gen und Imprägnationen in serpentinisierten Duniten und Harzburgiten auf. Die 
wichtigsten Erzminerale sind Pyrrhotin, Pentlandit, Chalkopyrit, Maucherit, Cuba
nit, Valleriit, Westerveldit, Magnetit und Chromit. Auflichtmikroskopische Unter
suchungen und Mikrosondenanalysen zeigen, daß die Mineralisation durch Remobi
lisation und hydrothermale Aktivität während früh einsetzender Serpentinisierung 
gebildet worden ist. Die geotektonische Position des Limassol Forest nahe der 
Arakapas Faltenzone, einer Transform Störung, unterstützt diese Interpretation. 

The Fe-Ni-Co-Cu ores of Limassol Forest occur in form of veins, dii-;semina
tions and partly in lenticular or irregular bodies in serpentinites which are inter
preted as dunites and harzburgites forming the basal part of the ultramafic sequence 
of the Troodos ophiolite complex (PANAYIOTOU, 1978, 1980). 

The mineralization is dominantly concentrated in two localities known as 
Lakxia tou Mavrou and Pevkos and is associated with small podiform chromite 
deposits. 

The mineral association of Pevkos comprises pyrrhotite with near
stoichiometric composition, pentlandite, maucherite, chalcopyrite, cubanite, val
leriite, chromite, magnetite and traces of ilmenite, westerveldite, cobaltite, bornite, 
molybdenite and gold (Tab. 1). With the exception of the arsenides (maucherite, 
westerveldite) all the minerals show various alteration textures and transformation 
into secondary ore minerals such as bravoite. 

*) This is an extended abstract of a paper given at the final meeting of IGCP Project 
No. 169, at Leoben, Austria, in October 1984. Analytical data and a comprehensive discussion 
will be published elsewhere. 

**) Institut für Mineralogie der Montanuniversität, A-8700 Leoben. 
***) Geological Survey Department, Nicosie, Cyprus. 
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The mineralization at Lakxia tou Mavrou consists mainly of pyrrhotite, pent
landite, chalcopyrite, cubanite, löllingite, chromite, magnetite and minor amounts of 
pyrite, maucherite, valleriite and gold (Tab. 1) 

At both localities chromite grains are characterized by a "bleached rim" con
taining many secondary silicate inclusions. The chemical composition of these rims 
reveal typically high Fe and low Cr20 3 , Mgü and Al20 3 contents. 

Detailed reflected light and microprobe investigations show that mineraliza
tion at both localities is affected by distinct remobilization and hydrothermal activi
ty. Typical features such as the occurrence of ore minerals on cracks and as fissure 

Table 1. Mineral assemblages in Limassol Forest 

Mineral Type Mineral Name 

Sulphides Pyrrhotite 
Pyrrhotite 
Mackinawite 
Pyrite 
Pentlandite 
Co-rich Pentlandite 
Bravoite 
Chalcopyrite 
Cubanite 
Bornite 
Chalcocite 
Neodigenite 
Covellite 
Cu-Valleriite 

Fe-Valleriite 
Molybdenite 

Arsenides Maucherite 
Löllingite 
Westerveldite 
Cobaltite 

Oxides Chromite 
Magnetite 
Rutile 
Ilmenite 

Elements Gold 

X rare 
XX common 
X X X very common 
XXXX main constituent 
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Occurrence 

Chemical Composition Pevkos Lakxia tou Mavrou 

Fes xxxx X 
Fe1_xS X xxxx 
Fe1+xS X 
FeS2 XX 
(Fe, Ni, Co) 9S8 XX X 
(Fe, Co) 64Ni 2 6Ss XX 
(Fe, Ni)S2 X X 
CuFeS2 XXX XXX 
Cu Fe2S3 XX XX 
Cu5FeS4 X 
Cu2S X X 
Cu9S5 X X 
CuS X 

(Feo.65Cuo.50S1.401 · 
Mgo_14Cao.25Feo_97(ÜH)2 XXX X 
Fe2S2 . Mg(OH) 2 XXX X 
MoS2 X 

Ni3As2 X 
(Fe, Co, Ni) 2+.As4-x XX 

(Feo. 11Nio.22Coo.04)Aso. 91 X 
(Co0.58Ni, Fe0.dAsS0 .9 X 

(Fe, Mg)u(Cr, Al, Fe)1.9Ü4 XXX XXX 

Fe3Ü4 XX X 
Ti02 X 
FeTi03 X 

(Au, Ag) X X 



fillings, large amounts of arsenides and stoichiometric pyrrhotite, magnetite which 
is pure Fe30 4 , etc., reveal distinct differences to magmatic sulphide deposits. They 
indicate a complex polyphase origin for ore mineralization at Limassol Forest which 
was linked to serpentinization and hydrothermal processes. 

The initial formation of magnetite as a byproduct of serpentinization is follow
ed by liberation of metallic elements like Fe, Ni, Co and Cu, from primary mag
matic olivine. These elements tend to form sulphides or arsenides during various 
stages of the serpentinization process (RAMDOHR, 1967, EcKSTRAND, 1975, and 
others). Finally, the formation oflöllingite and maucherite by reaction ofhydrother
mal fluids with preexisting niccolite (ÜEN et al., 1971, 1977, IxER et al., 1979) has 
taken place in a temperature range of about 500-300° C. 

During the late U pper Cretaceous the Troodos ophiolite was obducted onto the 
Afro-Arabian continental margin. This tectonic event resulted in extensive deforma
tion and fracturing of parts of the ophiolite facilitating percolation of sea water 
which is considered responsible for the continuation of serpentinization processes. 
Serpentinizing solutions under slightly oxidizing conditions lead to the following 
features: peripheral resorption of stoichiometric pyrrhotite and its partial substitu
tion by pyrrhotite (Fe9S10), formation of pyrite, decomposition of Cu-minerals resul
ting in the formation of valleriite and magnetite, distinct deformation of pyrrhotite 
at Lakxia tou Mavrou. In addition, they signify tensional stress at temperatures of 
about 200° C (ANTUN et al., 1966, RAMDOHR, 1967, EcKSTRAND, 1975, ATKINSON 
et al., 1975, TuwARI & CAMPDELL, 1976). 

Apart from the cores of chromites no member ofthe complex mineral associa
tion at Limassol Forest can be linked to "magmatic" processes. Quite on the con
trary, mineralization is attributed to hydrothermal activity in an area which, due to 
its vicinity to a fossil transform fault, the Arakapas fault zone, was exposed to par
ticularly intense tectonism and serpentinization. These processes probably com
menced in an early stage ofTroodos ophiolite formation and continued long after the 
obduction of the ophiolite. 

References 

ANTUN, P., EL GoRESY, A„ & RAMDOHR, P. (1966): Ein neuartiger Typ „hydrothermaler" 
Cu-Ni-Lagerstätten mit Bemerkungen über die Mineralien Valleriit, Mackinawit, Oregonit. 
- Mineralium Deposita 2, 113-132. 

ATKINSON, B. K. (1975): A preliminary study ofthe influence oftemperature and strain rate 
on the rheology of a polycrystalline pyrrhotite ore. - N. Jb. Miner. Mh„ 483-499. 

EcKSTRAND, 0. R. (1975): The Dumont Serpentinite: A model for control of nickeliferous opa
que mineral assemblages by alteration reactions in ultramafic rocks. - Econ. Geol. 70, 
183-201. 

IxER, R. A„ STANLEY, C. J„ & VAUGHAN, D. J. (1979): Cobalt-, nicke!- and iron-bearing sul
pharsenides from the North of England. - Mineral. Mag. 43, 389-395. 

ÜEN, J. S„ BuRKE, E. A. J„ KrnFT, C„ & WESTERHOF, A. B. (1971): Ni-arsenides, Ni-rich 
loellingite and (Fe, Co)-rich gersdorffite in Cr-Ni-ores from Malaga Province, Spain. - N. 
Jb. Miner. Abh. 115, 123-139. 

89 



ÜEN, J. S., BURKE, E. A. J., & KrnFT, C. (1977): Westerveldite from Igdlanguaq, Ilimaussaq 
alkaline massif, South Grecnland. - Mineral. Mag. 41, 77-83. 

PANAYIOTOU, A. (1978): The mineralogy and chcmistry ofthe podiform chromite deposits in 
the serpentinites of the Limassol Forest, Cyprus. - Mineralium Deposita 13, 259-274. 

PANAYIOTOU, A. (1979): Cu-Ni-Co-Fe sulphide mineralisation, Limassol Forest, Cyprus. -
Ophiolite Proc. Int. Ophiolite Symp. Cyprus 1980, 102-117. 

RAMDOHR, P. (1967): A widespread mineral association, connected with serpentinisation. -
N. Jb. Miner. Abh. 107, 241-265. 

TEwARI, P. H., & CAMPDELL, A. B. (1976): Dissolution ofiron sulphide (troilite) in aquaeous 
sulphuric acid. - J. Phys. Chem. 80, 1844-1848. 

90 


