




































t EMANUEL MICHAL 

TO THE QUESTION OF SCULPTATION OF MOlDAVITES 

NOTES BY EDITORS ANS REVIEWER: In publishing this article by the author Dr. E. 
Michal, the late supporter of the National Museum, the editors of "Acta musei natio­
nalis" and the reviewer fully realize that its contents are not up to the present opinion 
about the morphology of Tektites namely of Moldawites. This paper is published in 
memory on the researcher who for a long time spent hts time in investigating Czech 
and Moravian Mo!dawites. It is necessary to look: upon his results with reservation 
expecially for the reason that the author didn't take proper attitude towards the new 
opinion on origin and significance of sculptation eventually modulation of Moldawites. 
He doesn't discuss and values the results of American researchers concentrated in the 
book "Tektites" (1983}, published by J. A. O'KEEFE and collective of researchers 
netther the works by E. C. T. CHAO, V. E. BARNES, A. J. COHEN, H. C. UREYE, 
B. MASON, G. G. VOROBJEV. Michal's work based on his prop2r for long years lasting 
research tries to contribute to the final solution of the question about the origin and 
genesis of Moldawites. Nowadays it is c lear that the investigation about theit morpho­
logy will be not sufficient even if done very carefully and that it is necessary to 
solve the problem at the same time from many points of view and related with dif­
ferent science branches. Undoubtfully it is a typical big collective work that is in 
progress and on what participate researchers from the whole cultured World. 
J. Kourimsky K. Tucek 

The moldavites are much coroded. From corrosive factors coming into considera­
tion, the Hanus School arisen under the infhence of the Suess cosmic theory, 
denied the chemical corrosion, neglected the mechanic grinding and explained all 
surface demolition as meteoric corrosion. The opponents to this theory in our 
country were in 1910 J. Woldrich, in 1911 B. Jezek and in 1934 V. Rosicl{y. These 
authors ascribed the origin of the external shaping ( sculptation) o E the moldavites 
to the soil chemical corrosion, basing their theory on the analogical corrosion of 
other minerals and on the laboratory experiments on glass, obsidians and ground 
mJldavites. 

As their documentary material has not been preserved and the description of the 
comparative material is only general, and as the documentary evidence of that ma­
terial has been denied, on the contrary, even as late as in 1961 the meteoric sculpta­
tion has been considered an obvious evidence, the author turned his attention to the 
shaping of further non-moldavite material and tried to evocate by laboratory ex­
periments the shaping of the moldavite type on the material, which is chemically 
not related to glass, but which shows a similar fluidal construction. 

The shaping of artificial glass in the section I., II. and III., of hornfels IV., of 
opal V., chalcedon VI., of clusters of flint crystals VII., homogenous flint VIII. and 
ob idian I ., can be explained as chemical shaping. The elements of the moldavite 
shaping are analogical to, if not idential with those in the moldavites. 

In addition to that, there is the same shaping development of corrosive elements 
that we find in the moldavites, i. e. the selective glass corrosion procedes in phases 
(picture 1), which cover one another . This phenomenon differs the soil corrosion 
from the uniform water corrosion or little selective meteoric corrosion. According to 
that t oe typical moldavits shaping is limited not only to the moldavites, but it is 
also found in other materials corroded by the chemical processes in the soil [picture 
2- 9). 
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The moldavite shaping ( sculptation) considered by the Hanus School to be the 
proof of the flight of the moldavites through the atmosphere, becomes consequently 
irelevant for the study of t i1e m::>ldavite problem. 

The soil corrosion will be important for the explanation of the origin of the mol­
davites only as far as it allows to reconstruct their original shapes and to ascertain 
the quantity of moldavites destroyed by the chemical destruction. 

EXPLANATION OF TEXT - FIGURES 

Picture 3 a S c u 1 pta t ion forms of the t y p e , He 1 i x " on a glass ball 
from the mould of a field at Skryje, schematically (Tab. III). 

Picture 3 b P r o g r e s s i v e d e v e 1 o p m e n t o f t h e s e s h a p e s . Both twice 
enlarged. 

Picture 6 c To p vi e w at c a 1 c e d on y f r o m t h e K o z a k o v d i s t r i c t Tab. 
VI.). Real size. The arrows show the directions of view at reproduced pictures 6 a 
and 6 b. 

Picture 7 a C r y s t a 1 p I a n e o f t h e r h o m b o h e d r o n o f t h e d r u s e o f 
smoke quartz from Do In 1 B or y with a ,buble" cavity and storey - pit. 
Schematical design of the cavity on pictur@ 7. (Tab. VI.), at the top, to the right 
on the vertical plane and on the horizontal plane in a cut. Twice enlarged. 

EXPLANATION OF PLATES 

Tab. I. Picture 1 
Glass fragment of a blown bottle from the pond at Slavetlce. a real size, b schema­
tic design of the chief corrosive elements. 

Tab. II. Picture 1 c 
Part of the fragment - four times enlarged. 

Tab. III. Picture 2 
A drop of glass from the mould of a field at Slavetice, showing corrosion, reminding 
some moldawites from Slavetice. Three times enlarged. 
Picture 3 
A glass ball from the mould of a field at Skryje with corrosive forms of the type 
,Helix" - One and a half times enlarged. 

Tab. IV. Pictur-a 4 
Hornstone from the mould of a fiel dat Dukovany. a real size, b corrosive form of 
the type ,Helix" twice enlarged. 

Tab. V. Picture 5 
Opal drift from the mould of a field at Dukovany with big corrosive dish cavities. 
a and b front view and back view, c top view - twice enlarged. 

Tab. VI. Picture 6 
Calcedony from the Kozakov district with a corrosive progressive destruction. Real size. 

Picture 7 and 8 
Two druses of smoke-quartz from a feldspar quarry at Dolnf Bory in Moravia with 
a ,bubble" corrosion. Real size. 

Tab. VII. Picture 9 
A drift of flint from the diluvial Pankrac terrace in Prague, covered with many 

single corrosive pits and corrosive pits flown togheter. Real size. 

Picture 10 
An obsidian tool of the Stone Age from the grotto Domica in Slovakia in the ripe 
stage of the corrosive sculptation. Real size (from the collection of M r K. Sou ­
ken 1:k ). 
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Tab. VIII. Picture 11 to 26. 
A selection of 16 specimens of moldawite corrosion arisen on candy by imitating the 
corrosion of moldawites in gravel with leaking water. The corrosive elements re­
presented are: 

minute facetation n. 11, 
witness islets tables n. 11, 12, 18, 
small channels arisen from pits flown together n. 14, 18, 
round pits n . 14, 
capsules n. 14, 19, 
open windows n. 20, 21, 
closed windows n. 22, 
nests of pits n. 18, 20, 
unilateral corrosion n. 26, 
cutting planes n. 11, 15, 23, 
dilapidation n. 23 - 26, 
decay by a progressive corrosion n. 24, 25 
and others. 
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VYSVETLIVKY K TABULKAM 

Tab. 1., obr. 1 
Strep lahve z foukaneho skla z rybnika ve Slaveticich. 
a Strep ve skutecne velilwsti. 
b Schematicky obraz plochy jednotlivych lwrozivnich prvkli.. Nejsou zakresleny vse 
chny a jsou vynechany i nektere podrobnosti. 

Tab. II., obr. 1 c 
Cast strep 1 lahve s jamkovou korozf c. 2 v sikm8m osvetleni, aby bylo patrne rete· 
zov-ite razenf jamek zazirajfc ich se do primarniho povrchu s mikrokorozi c. 1. Kolem 
o.struvku je patrny pas, korozi do hloublcy snizene plochy c. 3, obklopujici i oba male 
ostruvky vp ravo. V tomto pasu je vid8ti nove vznlkaj1ci jamkovou korozi c. 4 jako 
tfetl korozivni generaci. Jsou patrny i nektere ,skrabance", tvorene retizkem drob­
nych jamek c. 5. Perlefova lcolecka c. 7 se jevi tmav8. Vpravo dole jsou okrouhle 
jamky c. 8. Va dvou je videt rozvijejici se korozivni pozerek typu ,Helix" c. 10. V le­
vem dolnfm rohu je jedno ze dvou hnizd ovalnych jamek o stupnovite vyvinutych 
stenach odpovidajicich fluidalni vrstevnatosti skla c. 9. Zvetseno ctyrnasobne. 

Tab. III., obr. 2 
Kapka sliteho skla z ornice p~le c. k. 557 obce Slavetic v trojnasobnern zvetseni. 
Hlubokymi vrezy s ostrymi hranami a jejich mporadanim pro kazdou stranu jinem, 
pl'ip Jmina tak zive na nektere moldavity slaveticke, ze jen bezbarvost skla a slabe 
opalizovani radi kapku jiz na pouhy pohled mezi skla umela. 
a Vyklenutejsi strana s nab8hem na vejirkovity pruoeh vrezu. 
b Korozi snfzena a zarovnana druha strana kapky s klanitym povrchem. 

Obr. 3 
Sklenena kulicka z ornice pole obce Skryji k. c. 298 - 302, jeden a pulkrat zvetSena. 
Cely povrch je huste a stejnomerne pokryt korozivnimi tvary typu ,Halix" v ruzneni 
stupni vyvoje, prevlada vsak stav mladi skulptacn1ci1 prvln':l. 

Tab. IV., obr. 4 a 
Rohovcovy kvadfik z ornice pole u Dukovan ve skutecne velilmsti s ruznymi typy 
korozivnich prvku. 4 b korozivnf forma typu ,Helix" ve dvojnasobne velikosti. 

Tab. V., obr. 5. 
Opalovy valounek z ornice pole u Dukovan ve dvojnasobne velikosti. a z predni, 
b ze zadnf strany, c shora - horni plochy na obr. patrf plosharn zobrazenym na a, 
dolenf plocham zobrazenym na b. Valounek je na povrchu tmavosedy, uvnitr bily. 
Ctyrl mfsovite prohloubene lwrozivnf plochy rovnornerne rozlozene v rovnikovem 
pasmu valounku obnazuji blly vnitrek, ktery se lwntrastne odrazi ad sedeho povrchu. 
Puvodni valounkovy tvar je tim zcela porusen. Na spodu jsou patrny okrouhle jam­
ky, jichz dno ostre zuzene pronika rovnez do svetleho tela vnitrku valounku a ktere 
rovnez prispely k deformaci valounkoveho tvaru. 

Tab. VI., obr. 6 
Chalcedonova vyplii melafyroveho mandlovce z oblasti kozakovske, z terasy Jizery 
od Kosatek u N:JVych Benatek s pokrocilou destrukci v mfstech napadenych korozf. 
a a b, ve skutecne velikosti (viz tez obr. 6 c v textu). 

Obr. 7 a 8 
Druzy zahnedy z zivcovych dolu u Dolnich Boru ve skutecne velikosti. Na obr. 7 
je videti ctyri ,bublinove" koroze s ,patrovymi" jamkami na dne. Dve korozivni du­
tiny uprostred vlevo splyvajf. Ob8 i osamele stojici koroze vpravo dole, maji klenby 
zcela prolomene, kdezto horeni vpravo, zobrazena v textu na obr. 7 c, je dosud 
uzavrena, az na rnaly otvor patrny na obr. jako tmava skvrna. Podobne na exemplafi 
obr . B jsou pri vrcholu vlevo dve splyvajfci ,bublinove" koroze s prolomenymi klen­
bami a hlubokymi, na obr. dobre patrnymi ,patrovymi" jamlmmi na dne. Dole vlevo 
je mens! dutina, otevrena jen malym otvurkem, podobna one, zobrazene na obr. 7 a 
v textu. Pri hornim okraji je otevrena korozivni dutina s typickou jamkou na dna 
a pri vrcholu vpravo je nekolik malo rozvinutych korozi tohoto typu. 
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Tab. VII., obr. 9 
Valoun krernene z diluvialnf terasy na Pankraci v Fraze ve skutecne velikosti, po­
kryty bohate ojedinelyrni jarnkarni, ktere netvorf souvisly korozivni pozerek. Nahore 
vlevo je videti vetS! okrouhle jarnky. Uprostred, ponekud doleva, je patrny zlabek, 
skoro osnfho smeru (vzhledern k velke ose valounu], ze splyvajfcfch okrouhlych 
jamek. Po celern povrchu je videti drobnejsi okrouhle jarnky, ktere cfrn jsou mensf 
tim jsou relativne hlubsL Trnava cmouha pri dolenirn okraji je zrezively oterek Zeleza, 
patrne leola vozu. 

Obr. 10 
Obsidianovy nastroj z doby kamenne, z jesl{yne Domica na Slovensku ve stadiu 
zralosti povrchove skulptace. Ve skutecne velikosti. Ze sbirky K. s o u k e n 1 k a . 

Tab. VIII., obr. 11 az 2H 

,Moldavitove" tvary slmlptac'i kandysu, vznikle korozf vody, vybrane s ohledem 
na soub8znou podobnost s tvary, ktere mel autor pri studiu skulptacf moldavitu 
k dispozici. Reprodukce ve skutecne velikosti uvadi tyto skulptacni prvky: 

11. Suedecke ostruuky ci stolecky mezi drobnou facetaci korozivniho pozerku. Zadni 
konec je korozi hladce odrzznut. 

12. Stolecek ve stadiu destrukce tvaru, udava jests uroven puvodniho povrchu. 

13. Silne korodovany tvar s korozivnim ,vykousnutim", typickym pro nektere moravske 
moldavity. 

14. Zlabek v osni:m smeru, vznikly splynutim elipticnych famek (puvodne jasne patrne 
okraje jamek se vstrebaly), konci hlubokou okrouhlou jamkou, podle Hanusovy skoly 
,po vybehlych plynech". Vpravo hluboka kapsicka podmfnena fluidalni skladbou. 
Vykukuje z nf ruzek zasunuteho prouzku papfru, dlouheho 11 mm. 

15. Pokrocila destrukce s velkou ovalnou jamlwu v koncove casti a hladkym korosiu­
nl.m odrezkem druheho konce. 

16. Podobny, pokrocilejsi stav jako predchozi, se stolet5kem na dlouhe tenke nozce, 
ktera se vsak pri snimkovanf odlomila. 

17. Jeste pokrocilejsf stav, kdy dojde ke koroztuntmu oddelent okrajove strepiny. 

18. Stolecek, hntzdo Jamek a zliibky vznikl8 splynutfm retlzkov~ se radfcfch eliptic­
kych jamek, jicllz puvodne ostre okraje se jiz vstrebaly. 

19. Hntzdo ovalnych jamek, se strany hluboko zazranych vytvari sl.rokou kapsicku. 

20. Dv~ splyvajfci ovalne tamky vytvorily pri okraji okenko, ktere se v pokracujfcfm 
vyvoji otevrelo. Vedle vpravo se pripravuje vznik podobneho okenka. 

21. Podobny pr!pad v pokrocilejsim stavu. V dalsim vyvoji dojde k odpadnuti casti 
ramujlcf okenko. 

22. Okenko uzau'fene. Take tu dojde v dalSfm vyvoji k jeho otevreni vpravo a pozdeji 
k rozpadu ve dve casti. Nez se tak stane, otevre se jeste jedno okenko doleji a pred 
rozpadem patrne ob9 splynou. 

23. K orozivnt rez, autogenniho r~zu podle pojetl Hanusova, rozdelil pfivodni tvar ve 
dve Msti. ,Rezne plochy'' jsou jiz napadeny melkou jamlcouou korozt. Koroztvnl okra­
jouy ilabek na spodu, pHchazi 1 u moldavitfi. 

24. Rozpadle ~astl v pokrocilem stavu destrukce. 

25. Rozpadla Msti, z nichz jedna je pred destruktnfm zantkem. 

26. Koroztvnt troska trojoseho elipsoidalnfho tvaru. Z puvodni hmoty zbyla jen ,slupka" 
prave casti, ktera sama se zacfna rozpadat ve vice castL 
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