
I n t r o d u c t i o n

Since the International Workshop on Fission-Track

Dating held in Pisa in 1980, the need of identifying age

standards for assessment of system calibrations and for

interlaboratory comparisons was stressed out. A general

discussion held during that meeting produced a list of

requirements an age standard should fill up (Hurford and

Green, 1981). Among them, such a standard should be

easily accessible and abundant, its independent reference

age should be consistent with its stratigraphical position

and it should yield its formation age (no age corrections

should be needed).

The recommendations of the Subcommission on

Geochronology of the International Union of Geological

Sciences (I.U.G.S.), redacted by Hurford (1990a, 1990b)

after a general discussion held during the 1988 Fission-

Track Dating Workshop of Besançon, included only glass

moldavite, the central European tektite, in the list of age

standards. This choice may appear rather surprising,

because moldavite does not fill some of the requirements

established at Pisa. Moreover, tektite is a special glass,

somewhat different from most glasses to be dated which

are volcanic glasses.

The main reason for which an agreement on moldavite

was attained is the rather poor stability of fission tracks in

glass during geological times. Natural tracks in glass are

commonly revealed with reduced efficiency, due to a

certain amount of partial annealing. Track areal density is

also reduced, in comparison with the track density that
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A b s t r a c t . 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 40Ar-39Ar 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 ζ calibration approach, a mean ζ factor of 319.5 was computed for the sandwich SRM 612

NIST glass standard - muscovite, slightly lower than the ζ 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.

A b s t r a k t . Vltavín je jedin˘m pfiírodním sklem, kter˘ I.U.G.S. akceptovala jako standard pro datování metodou ‰tûpení atomového jádra (fission

- track method) s doporuãením, aby standardem byl jedin˘ vzorek vltavínu. Toto doporuãení se ukazuje tûÏko fie‰itelné, protoÏe vhodné, dostateãnû

velké vzorky, jsou velmi vzácné a prakticky pro dané pouÏití nedosaÏitelné. Pfiedstavují unikáty, které nikdo nedovolí rozbít na sérii úlomkÛ o stejném

chemickém sloÏení. Analyzovali jsme proto vltavíny ze sedmi nalezi‰È o odli‰né stratigrafické pozici, abychom na‰li takové sedimenty, ve kter˘ch by

vltavíny byly co nejménû poru‰eny z hlediska spontánního v˘voje stop ‰tûpení, napfi. pfii zahfiátí. Vltavíny vykázaly promûnliv˘ vliv prohfiátí po

utuhnutí skloviny s hrub˘m minimálním stáfiím, znám˘m jako „zdánlivé stáfií“, kolísajícím mezi 12,7 ± 0,5 Ma a 15,4 ± 0,7 Ma. Po korekcích se

ukázala podstatnû men‰í disperze hodnot (mezi 14,4 ± 0,6 Ma a 16,1 ± 0,6 Ma) s prÛmûrem 15,1 Ma. To je v dobré shodû s datováním nûkolika

autorÛ metodami K - Ar a 40Ar - 39Ar. Stfiednû miocenní loÏisko Jankov poskytlo vltavíny s nejménû omlazen˘mi hodnotami stáfií pfii metodû ‰tûpení

atomového jádra (prÛmûrné zdánlivé minimální stáfií je 14,8 Ma pfii standardní odchylce s.d. = 0,4 a prÛmûrné stáfií po korekcích 15,1 Ma pfii s.d. =

0,3). Zvolili jsme tedy skupinu vltavínÛ z Jankova o stejném chemickém sloÏení a barvû skloviny, aby zastoupily jeden unikátní vltavín. Ke kalibraci

jsme pouÏili dva standardy (sklenûn˘ standard SRM 612 NIST z muskovitu a apatit). Stfiední faktory ζ byly zji‰tûny 319,5 v prvním pfiípadû a 329,5

ve druhém. Jankovské vltavíny byly rovnûÏ datovány s pouÏitím nového kalibraãního systému vycházejícího z nedávno vyvinutého sklenûného

standardu EC - JRC - IRMM - 540, kter˘ se v‰ak zdá, Ïe poskytuje o nûco niÏ‰í hodnoty stáfií. V na‰em pfiípadû vy‰lo zdánlivé stáfií 14,2 Ma, s.d. 0,3;

po korekci 14,7 Ma, s.d. 0,2. Ukázalo se, Ïe ãím pfiesnûji budeme znát kalibraãní systémy, tím pfiesnûji stanovíme referenãní stáfií vltavínÛ. Na rozdíl

od ostatních vltavínÛ byl v˘jimeãn˘ vltavín ze Slavic u Tfiebíãe, kter˘ mûl velmi nízké zdánlivé stáfií. Vzorek byl po uloÏení do sedimentÛ stfiednû

miocenního stáfií, pfiepracovan˘ch bûhem plio-pleistocénu, zahfiát do takové teploty, Ïe u nûho do‰lo k ãásteãnému uzavfiení stop ‰tûpení. Vzorek

zfiejmû leÏel na povrchu nebo blízko povrchu a byl postiÏen poÏárem savany nebo lesa, ãímÏ do‰lo k termálnímu ovlivnûní vzorku.
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