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V. BOUSKA AND R. ROST 

TOTAL WEIGHT OF MOLDAVITES 

The present paper should help to solve the problem of moldavites in presenting 
the result of our attempt to estimate the total weight of moldavite substance which 
fell at the end of the Tertiary, most probably in the Upper Miocene (J. Konta 1966, 
P. Ctyroky 1967, and K. Zebera 1967] in the area of S Bohemia and SW Moravia . 
We issue from total volume of moldavite-bearing sediments and from the average 
content of moldavites in single types of sediments [g/m3] . 

Judging from the experience hitherto obtained and on the basis of papers publish­
e::d, moldavite occurrences can be subdivided into five groups: 

1. Localities of fall field [Upper Miocene] - J. Konta (1966], K. Zebera (1967). 
2. Finding places with redeposited moldavites. This is the most frequent type 

of moldavite occurrences. These are mostly sandy-gravel sediments of Upper Miocene. 
- K. Zebera [1967] for Bohemia, P. Ctyroky (1967) for Moravia. 

3. Pliocene sandy-gravel sediments with moldavites - K. Zebera ( 1967). 
4. Slope loams and debris of Quaternary age - Vl. Bouska ( 1964). 
5. Alluviums occurring on the floodplains of recent streams - Vl. Bouska (1964) . 
The stratigraphy of moldavite -bearing deposits and the determination of the age 

of moldavites can best be studied in tile locality of Borovany, on an important dump 
of diatomaceous earth of the National Enterprise Calofrig. The moldavites from 
Borovany were already described in 1928 by J. Hanus. He mentioned that in the ex­
posure moldavite was found to occur in the gravel overlying the beds of diatoma­
ceous earth. The following units were found near Borovany: at the bottom diatoma ­
ceous beds Miocene in age, bluish-grey clays of the Ledenice series Pliocene in age 
overlain by Quaternary debris and gravels which fill up pocketlike erosion depres ­
sions. Vl. Bouska found moldavites in these (1966). The boundaries between the 
Mydlovary, Ledenice and Quaternary Beds are sharp. The superposition of the Lede­
nice Beds over the Mydlovary Beds is characteristic, as the sedimentary area of 
the Ledenice Beds conformed to Miocene depressions. The debris and gravels are 
very imperfectly worn which furnishes evidence of short transport, i. e. that molda­
vites were transported for a short distance only. Vl. Bouska [1966) wrote: "At the 
base of the Ledenice Beds in Borovany gravel sediments (of small thickness and 
extent) also occur in which moldavites were not found. Should the moldavites have 
fallen before the deposition of the Ledenice Beds, they would most probably have 
been found in the gravels at the base of the Ledenice series considering the short 
distance of their transport.'' From this fact Bouska's opinion issued on the Upper 
Pliocene age of the moldavite sediments in Bohemia. During the joint excursion 
of Dr. Karel Zebera, Geological Survey, Prague, and of the authors of this paper 
in 1967, we were informed of the finding of moldavites in the gravel sediments 
mentioned which are strongly quartzose, unworn, passing sporadically into felspar 
sands [the slump of the wall made the section unconvincing enough) which lie bet­
ween the Miocene and Pliocene beds, displaying sharp boundaries against both 
of them. They are not very thick, frequently completely wedge out and are visible as 
a rusty line only between both the formations, forming rather lenticular bodies up 
to 0.5-0.75 m across. Dr. K. Zebera (oral communication 1967] regards them to be 
upp3r Miocene in age respecting their position and the observation in other loca­
lities. In his paper of 1967 he writes about the deluvial-fluviatile moldavite clays 
with abundant angular debris in the south-western wall of the dump of earth, 
National Enterprise Calofrig, NNW of Borovany in the Ti:'eboii basin. 

We succeeded also in graphically representing the distribution of moldavite oc­
currences into five groups according to geological-petrographic characteristics of 
single occurrences. Our curves of frequency help us to distinguish three main 
groups of moldavite occurrences: · 

a) fall field, Fig. 1, b) short-transported moldavites - the second group of find­
ing places in Figs. 2a, 2b, 2 c, c) localities with a long transport, especially the 
Pliocene and Quaternary localities, Figs. 3a, 3b, 3c. The curves indicate also the 
mixture of various types found in one locality. 
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In the calculation of the t otal amount of moldavite substance the loss of small 
moldavites must also be considered, which were either omitted in the localities of 
fall field or they were lost during the transport in other types of occurrence. 

The occurrence o£ the largest moldavites in Bohemia and Moravia is given 
in Tables 1 and 2. 

In calculating the total weight of moldavite substance we tried to issue from 
fac ts. This means that primarily the content of moldavites in 1 m3 of moldav1te· 
bearing sediments, the extent and thickness of the sediments mentioned were taken 
in to account. Attention was also paid to the findings in fields, i. e. in an about 
~:3 em thick bed oi mould which is incessantly turned up by ploughing. Other items 
had naturally been chosen on the basis of consideration only, as numerical bases 
were la cking for them. These are in particular the finding places not-discovered, the 
occurTences in forests, meadows and in lakes. We must also have regard to the 
fact that the recent moldavite -bearing sediments are only the relics of original se­
diments th e bulk of which were washed away during strong denudation activity in 
the e.1d of the Tertiary, especially in the Pleistocene [the uplift of the southern 
part of th e Bohemian massif, the drainage of Tertiary South Bohemian lakes to the 
north). In studying the geological maps and topographical maps with forests and 
with the d 3signation of the area of meadows we arrived at the coefficient of approx. 
40-60 per cent that will have to be increased by the resultant value of total weight. 
Also some Pliocene and particularly Quaternary finding places will have to be includ­
ed into this coefficient value. 

On the basis of the data introduced in the previous chapter the average content 
of mo1davites in 1 m3 of sediments was calculated. The distribution of moldavite­
bearing sediments was delimited by geological mapping and the thickness of the 
sediments was verified by test pits, by man-drilled boring or even by exploratory 
boring. From the extent and thickness of sediment the total volume of moldavite­
bearing sediments in single localities was calculated and the richest horizons were 
distinguish•3d, see Tables 3 and 4. 

The knowledge mentioned can be summarized as follows: 

1. In calculating the total amount of the moldavite-substance the loss of small 
moldavites broken down during transport must be taken into account. Some were 
also missed in collecting. The curves of frequency of moldavites according to their 
weights in single localities h elp m to distinguish the finding place of fall field 
from the occurrences with short-transported moldavites and especially from the 
localities with long-transported moldavites. The curves also indicate in which places 
the transitional types are found. For instance, the curves which are typical of the 
fall field show simultaneously the courses of curves with short-transported mol­
davites etc. In any case, however, even the transportation of moldavites within the 
finding places of the so-called fall field should be considered. Also the thickness 
of sediments in which moldavites can be found testifies to this fact. 

2. The weight of the three largest moldavites hitherto found in Bohemia is 96.8 g 
[VeseH nad Luznici), 93.3 g (Habrl) and 86.0 g [Radomilice). The heaviest moldavite 
found in Moravia and described by R. Dvorak (1928) weighed 235.0 g [Teruvky) and 
is not at our disposal. The weight of the other two largest specimens is 220.0 g 
[ Hrotovice J and 215.0 g ( Slavice). 

3. Up to now approximately 40,000 molclavite specimens have been found in Bohemian 
and Moravian localities. The average weight of one moldavite specimen is 8.03 g ; 
6. 7 g in Bohemia, 13.5 g in Moravia These data are valid particularly for collection 
specimens. Considering 8 g to be the average weight for one moldavite , it can be 
calculated that moldavites collected up to now represent the weight of about 400 kg 
which has practically been found in the bed of mould, i. e. a soil about 25 em 
thick overlying the moldavite-bearing sediments. 

4. The richest beds carry, on an average, 20 g/1 m3 of moldavite-bearing substance in 
Bohemia and 3 g/1 m3 in Moravia. The concentration established by J. Kfl:z (1961J 
near Vrabce - up to 50 g/1 m3 - is quite exceptional. In estimating the number of 
~pecimens, the sediments in the richest localities in Bohemia carry 2-3 moldavites 
in 1 m3 while in Moravia one moldavite is found in approx. 4- 6 m3 of the sediment, 
the Moravian moldavites, ho\·vever, being larger. · 
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5. The following values have been calculated for the total amount of moldavites : 
a) southern Bohemia 96.888 tons 
b) south-western Moravia 72.803 tons 
Total 169 .7 tons. This value should be increased by about 40-60 per cent with 
regard to undis covered finding places, the areas of forests and meadows etc. We 
arrive at the figur e of 275 tons which can be taken for the maximum amount of 
moldavite substance in re cent moldavite-bearing sediments in Bohemia and Mo­
ravia. This substance would represent, at the density of moldavites h 2.33, 
a compact cube with an edge 4.9 m in length. 

6. (Based on considerations]. Judging from the superficial distribution of molda­
vite-bearing sediments, the areas mentioned must have undergone a strong denu ­
dation activity at the end of the Tertiary during which a large amount of moldavites 
we re carried away and destroyed. In g 8ological maps the moldavite-bearing sediments 
represent relics only. If the assumption is made that up to a ten times larger 
amount of material was carried away, the starting total weight of original moldavite 
substance can attain up to 3,000 tons as a maximum. 
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Obr. 4.: Vykopane ultaul.ny z drobneho sterku pl.skouny tv. ad Chlumu nad MalSl. 
8 ultavl.nil, uaha 25 g, u2 2 m3. Foto R. Rost. 

Obr . 5.: Vykopane vltaul.ny z drobnelw sU3rku na ,Marouskove(( poli tz. Locentc. 11 vlta ­
ul.nil, uaha 48,7 g, ue 25 m3. Foto R. Rost. 

Obr. 6.: Vykopane ultautny z drobnetw sterku pl.skovny mezi Locentcemt a Besedntcl., 
asi 80 m u poUch. 8 vltavl.nil, uaha 40 g, u 0,7 m3• Dne 2. 10. 1957. Foto R. Rost . 

Obr . 7.: Vykopane vltavzny z drobneho sterku ptskovny mezt Locenicemt a Beseclnicl, 
asi 80 m v pollch. 9 ultavtnu + 1 ulomek, uaha 26 g, v 1 m3• 3. 10. 1967. 
Foto R. Rost. 

Obr. 8.: Vykopane vltavtny F. Marouskem dne 11. 6. 1967 ue stetne ptskovne u Lo­
cenic taka predesle obrazky. 11 vltavtnu, uaha 43,1 g. Foto R. Rost. 

Obr. 9.: Totez taka obr. c. 8, dn2 20. 8. 1967. 20 ultavl.nu, uaha 54,7 g. Foto R. Rost. 

Obr. 10.: Totez jako obr. c. 8, dne 30. 8. 1937. 5 vltautnil, uaha 47,8 g. Foto R. Rost. 

Obr. 11.: Totez taka obr. c. 8, dne 2. 9. 1967. 6 ultautnu, uaha 36,8 g. Fo t o R. Rost. 
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