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Single zircon analyses from several porphyry dykes
bracketing the time of formation of the Elatsite porphyry Cu-
Au-deposit (Bulgaria) were dated by high-precision U-Pb
isotope analysis, using thermal ionisation mass spectrometry
(TIMS). On the basis of crosscutting relationships, and the
mineralogy and geochemistry of igneous and altered rocks,
five dyke units are distinguished. The earliest porphyry dyke
is associated with, and overprinted by, the main stage of ore-
related veining and potassic alteration. U-Pb analyses of
zircons yield a mean 206Pb/238U age of 92.1 ± 0.3 Ma,
interpreted to reflect the time of intrusion. Zircons of the latest
ore-forming dyke, crosscutting the main stage veins but still
associated with minor potassic alteration and veining, give an
intrusion age of 91.84 ± 0.3 Ma. Thus, ore mineralization is
confined by individually dated igneous events, indicating that
the entire time span for the ore-forming magmatism and high
temperature hydrothermal activity extended over a maximum
duration of 1.1 Ma, but probably much less. Zircon analyses of
a late ore dyke cutting all ore veins and hosting pyrite as the
only sulfide mineral give a concordant 206Pb/238U age of 91.42
± 0.15 Ma. Based on spatial relationships of the magnetite-
bornite-chalcopyrite assemblage with coarse-grained
hydrothermal biotite and K-feldspar, a Rb-Sr age of 90.55 ±
0.8 Ma is calculated using the two K-rich minerals.  This age
is interpreted as a closing stage for the Rb-Sr system at T ≈
300 °C consistent with published K-Ar data. Therefore the
entire lifespan of the magmatic-hydrothermal system is
estimated to have lasted about 1.2 Ma. Soon after, the
Cretaceous complex was exposed by erosion, as shown by
palaeontologically dated (Turonian; 91 – 88.5 Ma) sandstones
containing fragments of porphyry dykes.

Geochemical discrimination ratios suggest a mixed mantle
and crustal source of the Cretaceous magma. Isotope analyses
of Sr, Nd and Hf confirm the conclusion that all porphyry
rocks within and around the Elatsite deposit originate from an
enriched mantle source at Cretaceous times, with crustal
contamination indicated by moderately radiogenic Pb.
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In the easternmost part of the Periadriatic lineament, east of
the Lavantal line in Slovenia, lie Tertiary igneous rocks of the
Pohorje Mountains. They are of calc-alkaline affinity and of a
compositional range which extends from gabbro to granite.
Several up to 2 m thick granite pegmatite veins followed later
by emplacement of rare lamprophyre dikes have invaded these
rocks.
On the basis of field observations, petrological, geochemical
and stable isotope data, we can conclude that the pegmatite
veins belong to several generations formed during the final
stage of magmatic evolution of this area at a temperature
below 570 °C. The mineral composition of the pegmatite veins
is very simple. The essential components are potash feldspars,
sodic plagioclase and quartz. There are also minor amounts of
muscovite, tourmaline, beryl and secondary calcite. The REE
chondrite normalized pattern shows a negative Eu anomaly of
different size and progressive enrichment with REE from
gabbroic to granitic rocks, as well as a considerable and a
highly variable depletion of REE abundances in pegmatite
veins (Fig.1). The youngest pegmatite veins containing
tourmaline and beryl exhibit the lowest REE concentrations
and a positive Eu anomaly. This depletion is most probably
the result of REE enrichment in the residual melt from which
the lamprophyre dikes, with an REE content similar to that of
granitoid rocks, crystallized in the final stage after the
formation of the pegmatite veins.

Figure 1: Chondrite-normalized REE patterns for
the igneous rocks gabbro-cizlakite -!!!!, granodiorite -
"""" , dacite - !!!! , pegmatite - !!!! , lamprophyre - """"
(average samples).


