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U-Pb geochronology revealing different monazite generations
in the polyphase paragneisses of the Tepla Barrandian Unit,
Northwestern Bohemian Massif: Implications for the processes

involving monazite formation
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For the understanding and quantification of tectono-ther-
mal processes in crustal rocks it is necessary to determine
the exact timeframe, and the temperatures prevailing dur-
ing the respective events. Radiogenic decay of isotopes
in accessory minerals thereby serves as a tool for the de-
termination of ages for crystallisation, metamorphism, and
cooling. Although geochronology using various isotope
systems is widely and successfully used for several de-
cades, questions still remain as to the concept of closure
temperatures in accessory minerals and to the systemat-
ics of the isotope system used. U-Pb geochronology on
monazites has become a widely applied technique for
dating regional high grade metamorphism, as closure tem-
peratures in excess of 750 °C, with respect to diffusion-
al loss of radiogenic Pb, results in concordant analyses
even in polymetamorphic areas (Parrish 1990, Spear and
Parrish 1996). However, recent studies show that mona-
zites — more often than previously thought — reflect a
complex evolution similar to zircon, with inheritance, Pb-
loss, or recristallisation causing discordant ages (e.g.,
Vavra und Schaltegger 1999, Foster et al. 2002). Further-
more, in complexly metamorphosed areas, (relict) mon-
azite of several generations reflect growth through dif-
ferent processes, one example being the presence of hot
metamorphic fluids that easily dissolve early monazite
and reprecipitate minerals of differing trace element con-
centrations (e.g., Finger et al. 2002).

This study presents U-Pb monazite data from the Tepla
Barrandian unit (TBU) in the central part of the Bohe-
mian Massif in the Variscan terrane collage of Central
Europe. The initial objective was to precisely constrain
the age of Cadomian and Variscan regional metamor-
phism by conventional isotope dilution thermal ionisation
mass spectrometry (ID-TIMS) and comparative chemical
dating by in-situ electron microprobe analyses (EMPA).

We discovered different generations of monazites that
have formed during different tectono-thermal events in
the TBU: The oldest TIMS monazite ages derived in this
study are max. 520 Ma in the southern TBU, possibly the
result of heat or fluid flow associated with the intrusion
of the various, ca. 523 Ma plutons into transtensive shear
zones (Dorr et al. 2002). More common in this area, how-
ever, are monazites with ID-TIMS ages around 500 Ma.

These are possibly due to fluid-related dissolution of the
older (Cadomian or 520 Ma-) monazites and subsequent
reprecipitation, as indicated by numerous pegmatites in
the entire TBU that are only slightly younger in age
(Glodny et al. 1998).

In the the northern TBU, the area of strongest Variscan
overprint onto Cadomian metamorphism and deformation,
U-Pb monazite ages are mainly 380 Ma. Here, P-T con-
ditions typical for the staurolite zone (= 500 °C) were suf-
ficient to completely reset the U-Pb systematic in mona-
zite. P-T conditions in the Variscan garnet zone (ca.
500 °C, 5-6 kbar; Zulauf 1997) were still high enough
to completely reset U-Pb systematics in small monazites
(£ 100 p) and wipe out any record of previous events.
The temperatures in the staurolite and garnet zone of the
northern TBU are much lower than T of 750 °C, at
which monazite is still supposed to be stable (Spear and
Parrish 1996). This points to the fact that other mecha-
nisms are just as important as the opening of the chro-
nometer within a certain temperature range for the reset-
ting of the U-Pb systematic in monazite.

Especially notable is a generation of Pb-poor mona-
zite giving young, discordant ages. These remind of mon-
azite decomposition and rhabdophane formation during
alpine, fluid-dominated low-grade metamorphism in Crete
(Finger et al. 2002, Krenn — Finger 2002).

The important implication for monazite as a chronom-
eter is that different events or processes influence mona-
zite growth and/or lead to resetting or disturbance of their
U-Pb systematic. Finally, the nature of the disturbance or
resetting is revealed by backscatter imaging and chemi-
cal dating; these shows a mixing of different age domains,
thus indicating that resetting is due to dissolution and re-
or new crystallisation (or reprecipitation), and plays a
more important role than Pb loss.
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