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A lot of boreholes were drilled in the Transylvanian De-
pression (Romania) as it contains a number of gas fields. In 
the northern part of the Deleni gas field one of the deeper 
wells (6042-Deleni) penetrated sedimentary formations and 
volcanics, reaching finally the depth of 5062 m. A more than 
320 m thick pile of volcanic rocks underlays the Cenozoic 
and Mesozoic sediments between the depth of 4742 and 5062 
m. From the whole range of the volcanics a total of 34 m 
were cored by Romgaz• From that, a total of 20 core samples 
could be studied in details by the courtesy of Romgaz-

Various petrographic types were observed macroscopi-
cally and microscopically, such as basalts, brecciated basalts, 
porphyritic basalt with phenocrysts of olivine (?), clinopy-
roxene and mainly plagioclase, vesicular and amygdaloidal 
basalts. Combined with geochemistry basalts, basaltic ande-
sites and andesites were identified. The general appearance is 
that of more or less compact, hydrothermally highly altered 
volcanics, with blackish-greenish colour, frequently crossed 
by white, pinkish-white or greenish-grey veins and nests. 
Spheroidal and ellipsoidal vesicles, empty or filled (amyg-
dales) with white, reddish or greenish-grey minerals (calcite, 
chlorite, smectite and chalcedony) are also frequently pres-
ent. The groundmass displays a sub-ophitic to intergranular 
texture and contains microlites of plagioclase randomly ori-
ented or oriented in the direction of the flow. Furthermore, 
small grains of clinopyroxenes, titanite, opaque minerals 
(magnetite, ilmenite, chromite, hematite, pyrite, chalcopyrite, 
goethite, etc.) and sometimes olivine occur. The former glass 
is changed to smectite. The phenocrysts of plagioclase and 
clinopyroxene show often a glomerophyric structure. The 
phenocrysts change from very well preserved, slightly al-
tered, to completely replaced by calcite, chlorite and smec-
tite. 

Based on their geochemical features, three groups can be 
distinguished (HOECK & IONESCU, 2003). They are from 
bottom to the top: a low Cr/low Zr group, a high Cr/low Zr 
group and finally low Cr/high Zr group. The differences 
between the groups are not very pronounced at a macro-
scopic scale. Nevertheless, some variability and various 
degrees of alteration were identified in thin sections, by 
means of X-ray diffractometry, TEM and microprobe analy-
ses. 

The lowest low Cr/low Zr group, is relatively homoge-
nous with only microphenocrysts mainly of plagioclase. In 
general the basalts are characterized by a high quantity of 

feldspar microlites and a low amount of former glass in the 
groundmass. The phenocrysts as well as the groundmass 
exhibit intense alteration processes, expressed by the forming 
of smectite (Fe-rich saponite), microquartz and quartz with 
disordered structure (chalcedony; FLÓRKE et al., 1991), 
magnetite, hematite, pyrite, chalcopyrite and calcite. 

The intermediate group with high Cr/low Zr also has a 
homogenous appearance, marked by the prevalence of 
amygdaloidal basalts with olivine (?) as well as with clinopy-
roxenes and plagioclase. The highly altered sub-ophitic and 
intergranular groundmass as well as numerous vesicles filled 
later with minerals, such as Fe-rich clinochlore, Fe-rich 
saponite, nontronite, serpentine minerals, chalcedony, zeo-
lites, calcite, are characteristic. The phenocrysts of plagio-
clase, olivine and clinopyroxene present highly different 
degrees of alteration. As opaque minerals, magnetite, chro-
mite and pyrite occur. 

The uppermost level with low Cr/high Zr includes basal-
tic breccias, basalts, basaltic andesites and andesites, the 
latter displaying a higher amount of plagioclase microlites 
and no olivine phenocrysts. The intergranular to sub-ophitic 
groundmass exhibits transformation processes, mainly into 
calcite, chlorite minerals and subordinatcly into smectites. 
Oxide minerals are represented by magnetite, chromite, chal-
copyrite, hematite and pyrite. 

Geochemically, the most conspicuous alteration is the 
addition of calcite as expressed by a clear positive correlation 
of CaO and C 0 2 . Other elements such as Na, K, Rb, and Ba 
were also clearly affected by the alteration processes. All of 
them may be depleted or enriched. The observed mineralógi-
ca! changes argue for relatively low temperature events. The 
causes for the hydrothermal alteration can be assigned either 
to the postmagmatic fluids or to seawater. The temperatures 
of 110-117 °C (4502 m depth), 122-130 °C (4902 m depth) 
measured in the drill hole indicate that alteration processes 
may still continue. 
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