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Moldavite: an age standard for fission-track dating

V. BOUSKA' - M.L. BALESTRIERPF - G. BIGAZZP - M.A. LAURENZP

nstitute of Rock Structure and Mechanics and Institute of Geology, Academy of Sciences, Prague, Czech Republic
2Department of Earth Sciences, University of Florence, Florence, Italy
3Institute of Geochronology and Isotope Geochemistry, CNR, Pisa, Italy

Abstract. Moldavite is the only one glass accepted as an age standard for fission-track dating by I.U.G.S. with the recommendation that the
standard should be a unique moldavite. This recommendation appears arduous to be respected, since samples are very rare. We have analysed using
an absolute approach moldavites from seven deposits of different stratigraphical age, in order to identify the deposit bearing the less disturbed glasses,
in relationship with partial annealing of spontaneous fission tracks. Moldavites showed variable amount of annealing, with raw ages, known as
‘apparent’ ages, varying between 12.7 £ 0.5 Ma and 15.4 = 0.7 Ma with exception of the sample from Slavice which yielded very low apparent age.
Corrected fission-track plateau ages showed a significantly lower dispersion (between 14.4 = 0.6 Ma and 16.1 = 0.6 Ma), with a mean of 15.1 Ma,
well consistent with K-Ar and *°Ar->°Ar determined by various authors. The Middle Miocene deposit of Jankov yielded the less rejuvenated fission-
track ages (mean apparent age 14.8 Ma, standard deviation, s.d. 0.4 Ma, mean plateau age 15.1 Ma, s.d. 0.3 Ma). Therefore, as there is no general
agreement about the exact meaning of plateau ages, we have proposed a group of samples from Jankov as a reasonable substitute of a unique moldavite
still to be identified and studied. Using moldavite for a { calibration approach, a mean C factor of 319.5 was computed for the sandwich SRM 612
NIST glass standard - muscovite, slightly lower than the  factor referred to standard apatites (329.5). This might be consequence of a partial annealing
of spontaneous fission tracks in standard apatites. Jankov moldavites were also dated using the new calibration system based on the recent EC-JRC-
IRMM-540 standard glass, which appears to yield slightly lower ages: a mean apparent age of 14.2 Ma with a s.d. of 0.3 Ma and a mean plateau age
of 14.7 Ma with a s.d. of 0.2 Ma were obtained. To better evaluate accuracy of calibration systems, a better constrain of the reference age of moldavite
is needed.

Abstrakt. Vltavin je jedinym pfirodnim sklem, ktery I.U.G.S. akceptovala jako standard pro datovani metodou §t€peni atomového jadra (fission
- track method) s doporuc¢enim, aby standardem byl jediny vzorek vltavinu. Toto doporuceni se ukazuje t€Zko feSitelné, protoZe vhodné, dostatecné
velké vzorky, jsou velmi vzicné a prakticky pro dané pouZiti nedosaZitelné. Pfedstavuji unikaty, které nikdo nedovoli rozbit na sérii tlomki o stejném
chemickém sloZeni. Analyzovali jsme proto vitaviny ze sedmi naleziSt o odli¥né stratigrafické pozici, abychom nasli takové sedimenty, ve kterych by
vitaviny byly co nejméné poruSeny z hlediska spontdnniho vyvoje stop St€peni, napf. pfi zahfati. Vltaviny vykazaly proménlivy vliv prohiati po
utuhnuti skloviny s hrubym minimalnim stifim, zndmym jako ,,zdanlivé staii“, kolisajicim mezi 12,7 = 0,5 Ma a 15,4 = 0,7 Ma. Po korekcich se
ukazala podstatné men3i disperze hodnot (mezi 14,4 = 0,6 Ma a 16,1 * 0,6 Ma) s primérem 15,1 Ma. To je v dobré shod¢ s datovanim nékolika
atomového jadra (primérné zdanlivé minimdlni stéfi je 14,8 Ma pfi standardni odchylce s.d. = 0,4 a primérné staii po korekcich 15,1 Ma pii s.d. =
0,3). Zvolili jsme tedy skupinu vltavini z Jankova o stejném chemickém sloZeni a barvé skloviny, aby zastoupily jeden unikatni vitavin. Ke kalibraci
jsme pouzili dva standardy (sklenény standard SRM 612 NIST z muskovitu a apatit). Stfedni faktory  byly zjistény 319,5 v prvnim pfipadé a 329,5
ve druhém. Jankovské vltaviny byly rovnéZ datovany s pouZitim nového kalibra¢niho systému vychazejictho z neddvno vyvinutého sklenéného
standardu EC - JRC - IRMM - 540, ktery se v8ak zd4, Ze poskytuje o néco niZ8§i hodnoty stafi. V naSem piipadé€ vysSlo zdanlivé staii 14,2 Ma, s.d. 0,3;
po korekci 14,7 Ma, s.d. 0,2. Ukdzalo se, Ze ¢im pfesnéji budeme znat kalibra¢ni systémy, tim piesnéji stanovime referen¢ni stafi vltavini. Na rozdil
od ostatnich vltavinll byl vyjimecny vltavin ze Slavic u Ttebice, ktery mél velmi nizké zdanlivé stafi. Vzorek byl po uloZeni do sediment stiedné
miocenniho stafi, pfepracovanych béhem plio-pleistocénu, zahi'dt do takové teploty, Ze u n€ho doslo k ¢astenému uzavieni stop Stépeni. Vzorek
zfejmé leZel na povrchu nebo blizko povrchu a byl postizen poZarem savany nebo lesa, ¢imZ doSlo k termalnimu ovlivnéni vzorku.
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