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FRANTISEK FIALA:

Dumortierit od Miskovic

MomopThepuT U3 061, MuckoBuue

(S -kapitolou: Rontgenometrické urceni dumortieritu od Jiftho Koufimského.)

(PfedloZeno 30. XII. 1953.)

Struény obsah: Novy, velmi zajimavy vyskyt dumortieritu byl zjistén u Mis-
kovic, 4 km zap. od Kutné Hory. Zily a injekce turmalinického pegmatitu v para-
rule malého lomu- na vrcholu Miskovického vrchu obsahuji hojné sloupcovité
krystalky, stébla a drobné jehlicky zelenomodrého, misty modro- aZ Zlutozeleného
dumortieritu, zarustajici v kifemeni. Je podédna petrografickd charakteristika rul
a pegmatitd a popsdny optické vlastnosti dumortieritu, které celkem dobfe
souhlasi s udaji literatury az na orientaci roviny os optickych. Tato u naSeho ne-

rostu lezi ve sméru Stépnosti rovnobéZné se smérem delSi uhlopfi¢ky priénych
rhombickych préfezl, tedy v 100 analogicky jako u dumortieritu z Cajalco, River-
side Co, Kalifornie (F. Mac Murphy). Normélni poloha podle vétSiny literatury
je 010. Je pripojena chemickd analysa dumortieritu provedend Zdenkem Pa-
calem a rontgenometrické urceni, provedené Jifim Koufimskym. Podany
prehled vyskytl a paragenese dumortieritu na lokalitach Ceskoslovenskych i svéto-
vych ukazuje, Ze nalezisté u Miskovic patfi hlavnimu typu dumortieritovych vy-
skytl, vazanych na pegmatitové Zily v krystalickych bidlicich.

Béhem posledni vélky dostalo se mi do rukou nékolik vzorka peg-
matitl z okoli Kutné Hory, v nichZ vedle ¢erného turmalinu (skorylu),
muskovitu a misty disthenu se objevovaly zarostlé krystaly a stébla
zelenomodrého az modrozeleného nerostu, oznafend namnoze jako
indigolit (sr. na pt. vzorek inv. ¢. 33509 z mineralogickych sbirek Narod-
niho musea v Praze s oznaCenim nalezisté , Kutnd Hora, taras na
Ptaku”, v némz stébla uvedeného nerostu maji krasné svétle Zlutozele-
navou barvu). Kontrola optickych vlastnosti ukazala, Ze se jedna o du-
mortierit. Pfedbézna kvalitativni zkouSka chemicka, provedend prof.
R. R ostem, prokéazala pfitomnost znatného podilu boru.

V zédpadnim okoli Kutné Hory nalezl jsem vyskyty podobnych peg-
matitd na nékolika mistech v migmatickych pararuldch. Zvlast hojné
‘byly v severnim okoli vesnice Miskovice, leZici cca 4 km zap. Kutné
Hory. Na vrcholu Miskovického vrchu, c. 402, nalezl
isem dumortierit vtrouSeny v ojedinélych kusech pegmatitovych, sebra-
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nych v polich. V malém opusSténém lomu pti jihovy-
chodnim okraji lesa ,Pelecaku” zjistil jsem zZilky a
injekce turmalinického, dumortieritem velmi bohatého pegmatitu v pa-
rarule in situ. Rozméry lomu jsou 20 X30 m, smér del§i osy ssz-jjv.
Hlavni hornina je namodrale Sedad rohovcova pararula, misty zretelné
migmatitisovana. V jihovych. cipu lomu v rozvétralé skalni sténé blizko
pod ornici zjistil jsem Cetné pegmatitové a kremenné Zilky, vétSinou
meénivého smeéru a mocnosti, cbsahujici vedle ¢erného turmalinu a hrubé
lupenitého muskovitu hojné vrostlé sloupcovité krystaly, stébla a jehli-
covité agregaty zelenavé modrého az modrozeleného, misty dokonce
zlutozeleného dumortieritu.

| Petrografie.‘
1.Ruly.

Rula Miskovického vrchu, c. 402 sev. Miskovic, z lomu na jv. cipu
lesa Pecetaku je Seda dvojslidnd pararula s akcesorickym granatem
a misty i sillimanitem, vétranim Zloutnouci. Biotit pfevlada nad musko-
vitem. Pod mikroskopem granoblastickd struktura, prechaze;ur‘l do
rchovcové dlaZdicovité. V drobné zrnité masse, granoblasticky az dlaz-
dicovité strukturované, z kfemene, muskovitu, biotitu, oligoklasandesinu
a podrizeného orthoklasu jsou hojna vétsi, lalocnaté omezena zrna kie-
menna (0,3X 0,6 az 1,5 X 2,5, ojedinéle az 3X 6 mm &), odpovidajici nej-
spiSe pUvodnim klastickym piskovym zrnim. Akcesoricky zrnka gra-
ndtu, popraskand, s krevelovou vyplni v dutinkach, nehojny magnetzt
apatit a drobné krystalky titanitu, okolo nichZ jsou v biotitu vyrazné
pleochroické dvirky. — Ve vzorcich rul, sbhiranych mimo uvedeny lom,
byly zjiStény shluky drobnych"jehliCek a stébel sillimanitovgch, misty
disthenem provazenych. Zivec patm baszckemu oligoklasu.

: 2.Pegmatity.

Pegmatit tvo¥i Zily rGzného sméru a mocnosti v pararule Misko-
vického vrchu, jednak v zminéném lomu, jednak mimo néj. Je pfe-
vazné muskoviticko-turmalinického typu, obsahuje kFemen, oligoklas,
méné ‘hojny orthoklas, misty muskovit a dost ho;]ne Vtrouseny cerny
turmalin (skoryl). Pod mlkroskopem je turmahn vyrazné pleochroicky,
nékdy ponékud zonarni: na hnédoZluté ém jadie nartstéd svétle modravé
Sedozelena okrajova zona. V kremennych partiich Zil hl. z jihovychod-
niho rohu lomu na vrcholu Miskovického kopce vriistd hojn& dumortierit
v podobé sloupcov1tych krystalu stébel a jehlicovitych agregatd na-
zelenale modré, jindy modravé zelené, mlsty Zlutozelené, v nejtensich
Jehhckach i bélavé nazelenalé barvy.

Na jiz. svahu Opatovického vrchu zap. MlSkOVlC sev.
silnice k Suchdolu zjistén vyskyt rulovitého pegmatitu s turmalinem,
muskovitem a_sillimanitem, pod mikroskopem ponékud porfyrovité
struktury s vyrosthceml orthoklasu, prorustaného kapkovitymi kie-
meny. :
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3. Dumortierit.

Dumortierit z kfemennych partii pegmatitd z lamku na jv. okraji
lesa ,,Peceddku” na vrcholu Miskovického vrchu tvori sloupcovité krys-
taly az nékolik cm dlouhé a 0,5 cm Siroké a stébelnaté a jehlicovité agre-
gaty, vyrazné podélné ryhované. Napfi¢ stébel probihaji pificné prask-
liny, ca o 100 odchylené od sméru kolmice (001) k protaZeni sloupcu.
Barva zelenavé modrda, modrozelend, Zlutozelend, v tence jehlickovi-
tych agregatech i bélaveé zelenava az bélava. H. .. 3,33.

Pod mikroskopem dlouze stébelnaté agregaty, vetsi stébla na konci
neziidka vybihaji v agregatech tenkych jehlicek, jindy jsou provéazena
shluky velmi jemnych az skoro plstnatjch dumortieritovych jehlicek,
vzhledem misty pfipominajicich fibrolith. P¥i¢né prifezy krystalt maji
ploSe kosoCtveretny tvar a jevi nékdy namnoze ve sméru delsi uhlo-
pricky dost zfetelnou Stépnost, odpovidajici podle literatury sméru 100.
Tu a tam je patrny i dvojéatny srust podle 110. V podélnych priiezech
vystupuje Stépnost // c. PFiné praskliny vySe uvedené, odchylené
o cca 100 od sméru 001 (sr. Chr. Graham-F. Robertson 1951,
s. 917) misty maji i funkci protoklastickych puklin. Del$i stébla dumor-
tieritova byla podle nich rozlaména ve vétsi pocet Glomkd, dodatecns
stmelenych ostatni pegmatitovou hmotou.

Index lomu je dost vysoky, vySsi nez u turmalinu. Zhaseni //, raz
délky negativni, krystalografickd osa ¢ = X (a). Dvojlom o néco vySsi
nez u kfemene, negativni. V podélnych, ploSe kosoltvereénych pritfe-
zech,vyznacenych c&irou barvou, vétSinou bez stop pleochroismu, vy-
chéazi osni obrdzek se stfednim thlem cs optickych. Disperse neptilis
vyraznd o >v. Rovina os optickych leZi ve sméru zminénych Stépnych
trhlin podle 100, coz je rozdil proti literatufe, udévajici aZz na skrovné
vyminky jako rovinu os optickych 010. Jen pro dumortierit od Cajalco,
Riverside Co, Kalifornie, uddava F. Mac Murphy (1930, s. 80) analo-
gickou orientaci y = b. Pleochroismus je velmi vyrazny, patrny jen na
podéinych fezech. Jeho orientace je opacnd neZ u turmalinu, coz je
dobry rozliSovaci prostifedek vedle ponékud vysgiho indexu lomu u du-
mortieritu a jeho zfeteln®& dvojcsému osnimu obrazku. Pfe to byl dumor-
tierit v minulosti mnohokrdt zaménén s indigolitem (Harlem N. Y.
v USA, Radkovice na Moravé, Kutnd Hora ,na ptéaku” a j.). Ve sméru
délky stébel (¢ = a) je vétSi absorpce a barva intensivné zelenavé
modré, vzacné nebesky modra, jindy modrozelena, vzacnéji zlutozelena
az zlutoZlutd. V pri¢ném sméru (8, y) byva Ciry, jen misty v silnéjsich
prirezech lehce namodraly nebo lehce nazelenaly.

Optické tdaje a hodnoty, vyplyvajici z mikroskopického pozorovani
a méreni, jsou

o (= c¢) = 1,668=0.003 zelenavé modrd az modrozelens, nékdy
zlutozelena,

B (= a) = 1,6850.003 Cird, jen vyjimecné lehce namodraléd neho

. . nazelenala,

y (= b) = 1,687=0.003 jako B

vy —o = 0,019



Nékdy lze pozorovat ndznaky zonarnosti nebo terminalniho nase-
dani odlisné zbarvené odrudy. Nékteré delsi krystaly maji ve sméru o
tmavsi odstin na koncich stébel. Jindy na koncich zelenavé modrého
dumortieritu prisedaji partie kalné Zluté ténované (o naZloutle bledé-
modré, B, y bledé Zlutava) ponékud vys$siho indexu lomu. Podobné jsou
zabarveny nékteré jehlicovité agregaty a podobny ton jevi se misty
i v sousedstvi pri¢nych trhlin. Ve vybrusu ¢&. 5389 byl pozorovan po-
délny prifez pres 2 cm dlouhého 'dumortieritového sloupce, lehce sté-’
belnaté struktury a intensivné pleochroického. Ve sméru o (c) je ve
stfedni ¢asti modrozeleny, se Zlutymi smouhami podél Stépnych trhlin
a hranic jednotlivych stébel. P¥i okraji v plynulém pfechodu se obje-
vuje vrstvicka zelenavé modravd. Na obou koncich sloupce v délce
cca 0,4 mm nasedd dost ostfe ohranifend termindlni zona svétle mo-
dravé, nepatrné vys§iho indexu lomu; v dvojlomu proti hlavni ¢asti neni
rozdilu. Ve sméru 1 c jsou obé odridy zcela Ciré (sr. tab. V. obr. 9.).

Porovnéni optickych a jinych vlastnosti dumortieritd z rtiznych
lokalit sr. v tabulce v anglickém textu.

Chemické sloZeni dumortieritu od Miskovic.
Chemickou analysu dumortieritu od Miskovic provedl laskavé

p.Zdené&k Pacal z VSCH.
1. Kvalitativni spektralni analysa poskytla vysledky:

hlavni soudastky B, Al, Si
, men3i pfimési, asi v desitindch % Mg, Fe, Ti
stopy Ca, Cu, Mn

2. Kvantitativni analysa byla provedena obvyklym zplso-
bem. Bor byl stanoven titracng (s mensSi piesnosti). Obsah vody byl
zjistén jen jako ztrata Zihdnim (na plynovém kahanu). Voda do 1100
byla pod 0,05%.

Si0, 28,81%
TiOy 0,20%
AlyO3 63,46%
Feq0s 0,65Y%
B,O; 5.12%
MgO 0,22%
ztrata zihanim 1,38%

99,84%

W.T. Schaller 1905 (s. 221) doSel na zakladé pfesnych analys
ke vzorci dumortieritu 8 AlyO3. ByO3. HyO, 6 SiOs. — V. I. Lebedev 1945
(S. 664:) udavéa vzorec H2B2A14Si4018. 2 A123105 4 AlgOg. Pomér jednotli-
vych kysliénikG v obou vzorcich je stejny, totiZ theoreticky
SIOZ ZA1203 IB203 IHzo = 6:8:1:1
Prepocteme-li objemové poméry hlavnich kysliénik® z citované Pa-



calovy analysy dumortieritu od Miskovic na zéklad Al,O; = 8, dosta-
neme pomer

SiO, : Al;O3 : ByO3 : HyO = 6,16 : 8,00 : 0,94 : 0,98,
resp. pripo¢teme-li FeyO3 k AlyO3, dostanegne pomér
6,12 : 8,00 : 0,93 : 0,96.

Analogicky prepofteny pomér kyslicnikd v analyse Schalle-
rové je (sr. Schaller 1905, s. 221)

5,94 : 8,00 : 1,06 : 0,96.
Shoda je tedy uspokojiva.

5. Rontgenometrické uréeni dumortieritu.

Rontgenometrické urcéeni dumortieritu provedl praskovou metodou
Debye-Scherrerovou dr. Jifi Koufimsky. Zkoumany vzorek byl
porovnan s dumortieritem ze dvou klasickych lokalit severcamerickych,
s kusovym tmavofialovym dumortieritem z Humboldt Co. v Nevadé
(sbirky miner. odd. Narodniho musea €. inv. 24969) a s vldknitym svétle-
fialovym dumortieritem ze San Diego Co. v Kalifornii (mineral. oddélent
Nérodniho musea inv. ¢. 29.576). Jak je patrno z tabulky, je shoda uva-
dénych hodnot, zvlasté intensit, pomérné velmi dobra. Zkoumany ne-
rost je tim urden naprosto jednoznacénd. Snimky sr. tabulka VI., obr.
11—-13.

Snimek I. (tab. VI., obr. 11) — Miskovice a II. (tab. VI., obr. 12) —
Humkboldt Co.: & komtrky 57,3 mm, Cu Koy,s; 4=1,539 kX. Filtr Ni 0,01.
Bylo uzito kapilar o priméru 0,5 mm. Napéti 29.5 kV. 30 mA, exposice
45 min. ' ‘

Snimek III. (Tab. VI, obr. ¢. 13) — S. Diego Co.: & komirky
63,66 mm, Co Koy,9; A= 1,787 kX. Filtr Fe.

Snimky nebyly cejchovany.

V tabulce (sr. anglicky text) bylo provedeno srovnéani ziskanych
hodnot a intensit v8ech tii vzork®. Intensita byla odhadovéna visueln&
‘v desetistupnich.

Nalezy a paragenese vyskytd duinortieritu.
1. Ceskoslovensko.

'V Cechach a na Moravé byl dumortierit zjistén na Fadé lokalit, za-
znamenanych J. Kratochvilem v Topografické mineralogii Cech.
Dumortierit se vyskytuje vétsinou v pegmatitech, prorédZejicich z nej-
vetsi Casti v krystalickych bfidlicich, jeZ jsou pronikdny a Castecné
migmatitisovany Zzulovymi a pegmatitickymi injekcemi. Misty tvofi
i akcesorickou soucdstku Zzul lehce autometamorfovanych. Vyskyt
u Psér, zaznamenany J. Barvi¥ em, podle vSeho patfi fazi pneuma-
tolyticko-hydrothermalni. Na sekundarnim naleziSti byl zjiStén spla-
veny v kaolinisovanych arkosach permokarbonského staii.



Po prvé v naSich zemich byl popsan dumortierit J. L. Barvifem
1894 od Radkovic u Jaroméfic na Moravé jakoZto turmalin; toto
chybné réeni opravil J. L. Barvif 1902 (s. 195). Na Holém
vrchu u Pséar zjistil J. L. Barvit 1902 (s. 195) pobliz kontaktu
porfyru v tvrdé tmavé bridlici paprsCité agregaty dumortieritovych
jehlicek. R. 1921 J. Kratochvil s. 113—114 popsal vyskyt dumor-
tieritu v zilné biotitické Zule z HGrek u Putimova jizné Pelhfi-
mova; tvori zde stébla a vldkna karminové aZ broskvové zbarvena,
jednak zrna blankytné aZ tmavé fialové modra. Pleochroismus velmi
intensivni: a... bezbarva, b... Cervenavé fialova, c... modra. Spolu
s nim se objevujei andalusit. — VEétsi polet nalezGuvedl J. Kr a-
tochvil (1929, s. 98 a 1932, s. 146) ze Sirstho okoli Kutné Hory
a Caslavé; tato oblast je ziejmd nejbohatsi dumortieritem u nés, ji
patfi i popsany vyskyt u Miskovic. U Bohouniovic u Suchdola byly
zjistény blankytné modré a broskvové rizZové jehlice dumortieritové
v granulitu (J. Kratochvil 1932, s. 147, L. Slavikova 1933,
$.50). — U Nové Lhoty u MaleSova byl zji§tén dumortierit v Zu-
lovych injektcich v.rulach. Na Kanku u Kutné Hory byl nale-
zen na vice mistech. V lomu na sev. svahu Kantku zardstd broskvové
riZovy dumortierit spolu s disthenem v injeké&ni Zulové Zilce, prora -
zejici stébelnatou rulu. V muskovitické rule Kanku se vyskytuji mo-
dravé, po pripadé ponékud nacervenalé dumortierity spolus disthe-
nem (Kratochvil 1929, s. 98). V migmatitech na Katiku, prede-
v8im na hranici bilych Zulovitych a pegmatitovych intrusi na jedné a
slidratych pararulovych assimildtG na druhé strané (Kratochvil
1932, s. 146) je dumortierit dost hojny spolu s turmalinem a zele-
nym apaititem. Nad Hlizovem (sev. Gpati Kanku) se objevuje
dumortierit v orthorule, v novém lomuu Sedlce v aplitui v ortho-
ru'e se oblevuie dumortierit broskvové rizovy, dost ¢asto fialovy a velmi
zFidka t87 barvy jasné modré. Spolu s nim se vyskytuje Cervenchnédy
grandt.— 0d Zbislavi uvddi J. Kratochvil (Topograf. mi-
neralogie 1V, 1943, s. 1961) svazecky broskvové rtzového dumortieritu
z ruly pobliz silnice k Vrdam. U Pfibyslavic nalezlr. 1947 R G-
zi¢ka modry dumortierit, uvedeny Kratochvilem 1848, s.523.
— O0d Vémyslic u Moravského Krumlova popsal V. Rosicky
(1826, 5. 138—9) vldknité Sedomodré agregaty dumortieritu v Zilném
sillimanitickém pegmatitu, proraZejicim biotitickou rulu. Konstatoval
u ného typicky modry pleochroismus, charakteristickou absorpci, maly
Ghel os optickych. Z pegmatiti od Dolnich Bort z lokality ,,Haté“ po-
psal F. Némec fialové modré sloupcovité dumortierity az 2 mm
dlouhé (a 1,668, y 1,689). Béhem poslednich 25 let byl dumortierit
zji§tén na radé moravskych pegmatitovych lokalit: Biskupice a
(T. Kruta), Pikarec u Moravce (sr. Burkart) Trsténice
u Miroslavi (J. Sekanina 1928, Z. Jaro§ 1929), Menhartice
u Jemnice (Z. Jaro§ 1930, sr. ddle Burkart). — .U Jiratic a
u De8né u Jemnice se vyskytuje dumortierit vétSinou v rule.

Z oblasti stredoCeského plutonu, odhlédneme-li od vyskytu u Psar
v blizké oblasti jilovské, uz vyse uvedeného, zaznamenal vyskyt dumor-
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tieritu po prvé F. Ulrich 1932, s. 129 ze zuly vych. Potic¢i, kde
tvofi modrofialové, jehlickovité agregaty. Od Milina u Pribrami
Jos. Vachtl (1932, s.232) uvadi dumortierit a kordierit
jako vzacnou akcesorii z dvojslidné aplitické Zuly. — V topasovych
aplitech, patficich intrusi pneumatolyticky autometamorfované rudo-
horské Zuly eibenstocké, zjistil E. O. Teuscher 1936, s. 235, v Sasku
na vrchu Krimitzbergu u Eibenstocku poliZ ¢eskych hranic
kordierit a dumortierit, misty téZ andalusit. Zula obsahuje hoiné& ciziho
sedimentarniho uzavieného materidlu, jehoz absorpci byla hybridisovana.

V kaolinech zépadocCeskych vzniklych rozkladem Zuly (Karlovy
Vary, Dalvice, Jimlikov, Vi&eborovice — dfive Sobro-
vice) byl zaznamenén vyskyt dumortieritu H. RoOsslerem (1902,
s. 271) aJ. Kratochvilem (Topografickd mineralogie Cech); na
druhotr)dm naleziSti se nachédzi v kaolinech u Plzné a Horni
Btfizy, vzniklyjch pfeménou permokarbonskych arkos (I. ¢. H. R0 s-
sler a J. Kratochvil).

2. Hlavni vyskyty ostatni.

Po prvé byl dumortierit nalezen a popsén z Beaunon ve Francii
F. Gonnardem 18381 z pegmatitovych Zil v rule a pojmenovan po
francouzském mineralogu Dumortierovi. Optické vlastnosti nového ne-
rostu zaznamenal M. Bertrand 1880 a 1881. Chemickou analysu
provedl A, Damour 1881l. Nejstarsi severcamericky nalezeny du-
mortierit od Harlemu, N. Y. byl pivodné povazovan za indigolit
;ako cela rada vyskytd jinych (u nas sr. na pf. Radkovice na Morave,
vzorky z okoli Kutné Hory ,,na Ptaku* a j.). Harlemsky vyskyt byl zpra-
covan J. S. Dillerem 1889; shodu s francouzskym dumortieritem
prokdzal E. S. Dana (Amer. Journ. of Science, ser. 4. 1889, s. 216. Sr.
i W. E. Ford 1902, s. 426). Brzy na to byl zjistén vyskyt u Clip,
Yuma Co. v Arizoné& !(Whitfield, Amer. Journ. of Sci. 4. ser.
XXVII, s. 216 a Z. f. Krist. XIX, s. 80, ddle W. E. Ford 1903, s. 417);
dumortierit, sdruZeny s nehojnym disthenem a magnetiiem,
tvo¥i zde sloupcovité agregaty v kemeni. Kratce na to zjitén u nas J.
L. Barvifem (1895) vyse zminény vyskyt u Radkovic na Moravé.

Na vétsiné naleziSt vystupuje dumortierit jako typicky ne-
rost pneumatolyticky, vizany pfedevs8im na Al bo-
haté pegmatity. Vé&tSina takovych vyskyth je v oblasti
krystalickych bridlic, predeviim rul, vice méné migmati-
tisovanych. Tomu typu patfi zminéné vyskytu u Beaunon ve
Francii a Harlemu, N. J. v USA. Méné vyrazné jsou vyskyty San
Diego a Dehesa v Kalifornii, kde v rozlozené biotitické Zule pro-
biha Zila pegmatitgvého kfemene se sillimanitem, dumortie-
ritem, muskovitem, rutilem, apatitem a zirkonem;
dumortierit ve sméru o je Cervenavé fialovy (W. T. Schaller 1905).
Pegmatitové jsou vyskytu uRuby Range, Montana, kde se vy-
skytuje modry a zeleny dumortierit, silné pleochroicky (Ch. E. Gr a-
ham-F. Robertson 1951), a vyskyt vCanyon City, Colo-
rad o, kde pegmatitova Zzila v krystalickych bfidlicich obsahuje vedle
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dumortieritu sillimanit, korund, zirkon a j nerosty (G.F.
Finlay 1907) a nalezist€ Ashby Township, Addington
Co.,, Ontaria v Kanadé), kde dumortierit, silné zdvojcatély podle
110 a silné pleochroicky mezi tmavomodrou a €irou, jindy mezi zelenou
a Cirou, vystupuje v pegmatitech, prorazejicich disthenovou rulu
s hojnym turmalinem (T. L. Walker 1921 a 1922). Pegmatitové
jsou vyskyty dumortieritu u Guadalcazaru (San Louis Potosi,
Mexiko), kde je sdruzen s topasem (E. Wittich 1921), déale vyskyt
u Sombwe v Belgickém Kongu (R. van Aubel 1929-—30),
Murzinka na Urale v SSSR (A. E. Fersmann 1922).

U Copacabana pobliz Rio de Janeiro v Brasilii se dumortierit
vyskytuje v pegmatitech spolu s topasem, turmalinem, monazitem, zir-
konem a berylem. Dumortierit samotny spolu s dalsimi tamZe se obje-
vujicimi nerosty sillimanitem, andalusitem a grandtem povazuje J.
Rimann (1914) za produkt assimilace sousednich hornin Al bohatych.

Pegmatitovym vyskytim patifi i vétS§ina zatim
zndmych vyskytd dumortieritu v Evropé, véetné pre-
vainé vétSiny vyse uvedenych lokalit Ceskoslovenskych. Sem spadaji
vyskyty u Melku a Weitenegg v Dolnich Rakousich, popsané
C.Hlawatschem 1911, 1, a vyskyt od Ebersdorfu v Dol. Ra-
kousich' (C. Hlawatsch 1911, 2), kde pegmatitové Zily v rule obsa-
huji dumortierit vedle andalusitu, kordieritu a sillima-
#itu., Vyskyty ze Sovich hor v Polsku studoval G. Fischer
1936. Ze Svycarska z Val Donbastone ve Veltlinu popsal
G. Linck 1899 zeleny aZ modrozeleny stébelnaty dumortierit, silnd
pleochroicky: o olivové zeleny do Zluta nebo do modra, ve sméru kol-
mém Ciry. — ZBergellského masivu ve Svycarsku uvadéj
E.Hugi-H. Hirschi 1925 z muskovitického turmalinického peg-
matitu stébelnaté a jehlicovité agregaty dumortieritu ultramorinové
modré, jindy syté Zlutozelené barvy; pleochroismus: a tmavomodra,
B lehce blankytné modra, v ¢ird, jindy o intensivné ¢izkové zelena,
B zlutavé bila, y ¢ird. Vedle dumortieritu je piitomen andalusit a
sillimanit. : :

Vyskyty anglické a skotské jsou na prechodu mezi vyskyty pegma-
titového typu a vyskyty, v nichZ dumortierit je nadbytec-
nou soucédstkou Zul, postiZenych pneumatolytic-
kou autometamorfosou. V nékterych pfipadech (Eiben-
stock v Sasku) soudasnd pritomnost dalSich Al silikdtd ukazuje
na hybridisaci sedimentarnim materidlem. — Ze Zul a pegmatiti Ab e r-
deenshire a Banffshire a ze Zul cornwallskych popsal W.
Mackie 1925, s. 352 dumortierit silné pleochroicky mezi intensivné
modrou a bled&zlutavou a mezi intensivné fialovou a bezbarvou; A. W.
Groves 1928 uvadi dumortierit jako nadbyteénoeu soucast corn-
wallskych Zul;mineral tu jevi typicky pleochroismus mezi purpu-
rové hnédou a bezbarvou. Z pismenkovych Zul a pegmatitd od Ch e m-
nitzv Saskuuvadi Fr. M e n d e 1934 smaltové modry dumortierit spolu
s turmalinem, anatasem a orthitem. Sem patfi i vy§e zmi-
nény vyskyt dumortieritu, provézeného andalusitem a kor-
dieritem, v topasovych aplitech a autometamorfované Zule od

10



Eibenstocku v Sasku, kde E.O. Teuscher 1936 predpoklada
souCasné hybridisaci Zulového magmatu sedimentarnim materidlem.
Analogického razu jeivyskyt zCajalco, Riverside Co., Kali-
fornie, odkud F.Mac Murphy 1930 uvadi rizové pleochroicky
dumortierit z granodioritu spolus turmalinem, apatitem, ko-
rundem, cinovcem, slidami atd.; dumortierit je tu patrné
pneumatolyticky importovédn z blizkych cinovcovych turmalinickych Zil.

Posledné uvedeny vyskyt od Cajalco je pfechodem ke skupiné v y-
skytd pneumatolytického razu, v nichZ dumortierit je
importovadn do sousednich hornin, prorazenych Zulami a
pegmatity. Typickym p¥ikladem tohoto typu je vyskyt mezi Boavina
a Ambatofinandrahana na Madagaskaru, popsany A.
Lacroixem 1926. Zde dumortierit, provazeny disthenem a la- -
zulitem, se objevuje v kfemeni zarostly v ruldch proraZenych Zu-
lami'a pegmatity. — Sem lze pfifadit i vyskyty v korundovém granulitu
od Waldheimu v Sasku, popsané A. Tetznerem a P. Edel-
"mannem 1926 a 1927; dumortierit je tu provazen prismatinem.
Z.Harada 1939 uvadi z japonskych lokalit vyskyty dumortie-
ritu, sdruzeného s dal3imi B obsahujicimi nerosty turmalinem, d a-
tolitem a ludvigitem.

V dalsi skupiné vyskytd je dumortierit produktem pneuma-
tolytické kontaktni metasomatosy, namnoze ve velkych
rozmérech probihajici a ve svych kone¢nych fazich zasahujici nékdy az
do faze hydrothermadlni. Geneticky jsou tyto procesy vazany vétSinou
zase na zulu. A. Lacroix 1911 popsal z Ecuadoru kontaktni
horninu z kiemene, andalusitu, turmalinu a dumortieritu, jez odpovida
kontaktn& metamorfovanému k¥emenci.

Typickym prikladem téchto metasomatlckych pochodu genetlcky
vazanych na Zulu a probihajicich za zvySené teploty a namnoze za zvy-
Seného tlaku, je vyskyt u Quartzsite, Yuma Co.,, Arizona,
popsany E. D. Wilsonem 1929. Strmé& upadajici chloritické a k¥e-
mitosericitické bridlice eruptivniho ptvodu a prekambrického stari byly
metasomaticky zatlaeny fluidy s velkym obsahem SiOj;, AlOz, B, Fe
a Ti, za vysoké teploty (okolo 5750) a zvySeného tlaku. Vznikla associace
kiemen, disthen, cndalusit, sillimanit, dumortierit. Dumortierit je tu
tnodry, intensivné pleochroicky (o tmavé modra nebo tmavé fialova,
B ¢ird az zlutava, ridCeji bledémodra, v bezbarva az bledémodra. V dalsi
fazi za snizené teploty a sniZeného tlaku vznikal mladsi kFemen a pyro-
fyllit.

Sem patfi vyskyt u Clip, v Arizoné, jevici jisté vztahy k peg-
matitdm, kde dumortierit tvori drobné sloupeckovité agregity v kte-
meni, obsahujicim vtrouSeny magnetit a misty néco disthenu (D. E. -
Ford 1902, J. S. Diller 1889, G. F. Finlay 1907, N. L.
-Bowen—R. W. G. Wyckoff 1926) a vyskyt vv Imperial
County Yuma, 'Ogilby, Picacho) v Kalifornii, kde dumor-
tierit, vyznacné modfe pleochroicky, se vyskytuje v kfemennych valou-
nech nezcela jasného pivodu spolu s disthenem, rutilem a apatitem (J.
Wolff, 1930).

Loziska oblasti Rochester v Nevadé (Oreana, Lin-
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coln Hill, Limerick Canyon, Gipsy Queen Canyon),
technicky a prakticky nejdaleZitéjsi, predstavuji vét$Si massy,
jejichz pGvod z nejvétsi Casti spadauzdo fadze metasomaticky
hydrothermalni. Velkd loZiska dumortieritovd se tu nalézaji
v serii trachyta a trachytovych tufli jurského stari, kontaktrié meta-
morfovanych mladsi zulou, jejimz kontaktnim Géinkem vznikly massy
andalusitu; v pozdé&jsi fazi pneumatclyticko-hydrothermélni a ' Cisté
hydrothermalni byl plsobenim boritych emanaci a roztokl andalusit
zatlaten dumortieritem a Caste¢né i pyrofyllitem a sericitem. Zatim co
Ad. Knopf 1927 mluvi o vzniku dumortieritu a andalusitu ve fazi
kontaktné ‘metamorfni a poklddd andalusit za relativné mlady nerost,
povazuje H. Hirschi 1927 v souhlase s jinymi autory andalusit
za produkt starSi kontaktni premeény. V mladsi periodé, pneumatolytic-
ko-hydrothermalni povahy a ¢asové zietelné’odliSené, byl andalusit roz-
‘pukédn a od puklin borovymi roztoky postupné pifeménén v dumortie-
ritové massy, jeZ dnes 'uzaviraji a od sebe oddéluji zbytky a Cockovité
shluky andalusitu, predstavujiciho podle této theorie relikty starsi kon-
taktné metamorfni fdze. Z/ Lincoln Hill uvadi H. Hirschi
(1. c.) dale kiemenné zilky s dumortieritern, modrozelenym turmalinem a
riizeninem. Podobny nézor'pro Oreanu vyslovili P. F. Jerr a Ph.
Jenney 1935. V kifemito-sericitickych bridlicich, vzniklych premé-
nou vulkanitové serie, probihaji dvé zony masivniho dumortieritu s ne-
pravidelnymi Cotkami andalusitu, vice méné zménéného v dumortierit.
Autotri udavaji odtud tfi generace dumortieritu: 1. hrubé modré kry-
staly, 2. levandulové nebo rdzcové massy (nejhojné€jsi typ) a 3. vldknité
rizové zilky nebo isolované razové krystaly. Andalusit tvori tu dvé ge-
nerace, obé starsi neZ dumortierit a vzniklé ve fazi kontaktné pneuma-
tolytické. Dumortierit a sericit jsou hydrothermalni produkty, vzniklé
pasobenim vodnych boritych roztokd. Prvni generace modrého dumor-
tieritu znaci podle autort hranici fdze pneumatolytické-a hydrother-
malni, riZovy dumortierit je miadsi, hydrothermalni. Fysikalni a optické
vlastnosti dumortieritu zLimerick Co., jeho chemickou analysu
a diskusi, podavé A. B. Peck 1926, soubornéjsi zpracoviani dumor-
tieritu rochesterské oblasti sr. E. E. Fairbanks 1926.

Konectné lze uvésti nékteré vyskyty Cisté hydrothermai-
niho pGvodu. Z North Fork, Co., Skamania, Wa-
shington popsali W. E. Ford 1902,s.421 a W. T. Schaller
1905, s. 213—4 vycskyt tmavomodrych dumortieritovych sferolith ve
svétlé jemnozrnné kifemenné zékladni hmoté.

Shrouti.

Prehlédneme-li paragenetické poméry a mineralogické a chemické
vlastnosti popsaného dumortieritu od Miskovic, miZeme konstatovati,
7e tento vyskyt zapada parageneticky velmi dobie do hlavniho a nejda-
lezitéjsiho typu dumortieritovych vyskyt, véazanych na Zily Al—B
pegmatitd v ruldch. Pritomnost B a jisty nadbytek Al je v pegmatitech
od Miskovic vedle pritomnosti dumortieritu vyjadren p¥itomnosti dost
hojného turmalinu a akcesorického granatu a sillimanitu. Optické vlast-
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nosti dumortieritu od Miskovic odpovidaji celkem dobie datlim z lite-
ratury. Pouze rovina os optickych probihd ve sméru Stépnosti 100 na
misto v béZzném 010, analogicky jako u dumortieritu z Cajalco, Riverside
Co.
. Geologicko-paleontologické oddéleni
Narodniho musea v Praze,
prosinec 1953.

B sanagubix oxpectHocTsx rop. Kyrana 'opa B Yexuu B cBoe BpeMsi
OblH 0OHApyKEHBI OT/AENbHbIe KYCKH IIerMaTHTOB, CONEDKABIINUX HaPSILY

C YEPHBIM TYPMAJHHOM (CKOPHJIOM) H TIOSIBASIONUMCST JIHIHb MECTaAMH

JIFCTEHOM CTeOebKH M HIOJOYKH JKEJNTOBATO-3e/eHOT0 MHUHepana, KOTo-
porit cuntancs Li-rypmanuaoM (Mecronaxoxjaenne «Ha Ilraky»). Mukpo-
CKOMHYECKHe HCC/IeTOBAHUs [OKA3allH, YTO Mbl HMEEM szLer JeNn0 C Ao-
MOPTBEPTOM. :

HepaBHo MHe Vnaﬂo«Cb 0’6»Ha1py>1<mb in. situ merMaTHTOBEIE KUIIBI,
cozepaKaliye BeCbMa MHOT'OUHC/IEHHBIE C10/64aThle KPUCTAILI, CTe6EIbKH
{1 UrQJbuaTble arrperarbl JIOMODPTbEPUTa B CEBEPHBIX OKPECTHOCTAX ‘OOIIL.
MuckoBuue, npubIU3UTENbHO B 4 KM K 3amany oT ropoja Kyrua [Fopa.
OTH KMJbl 3aK/II0UAIOTCS B JABYXCIIOJAUCTHIX POTOBUKOBBIX NaparHeicax,
OTJIHUAIOIIMNXCA MeCTaMH JOBOJbHO CHJIbHOH MHUIrMarudauued. K uucay
COCTABHBIX Y4CTeH 3TUX THEHCOB OTHOCSTCS: KBapi, GHOTHT, MYCKOBHT,
OJIHTOK.1a3-aHJ€31H, TIOJYHHEHHO OPTOKJIa3, U3PeKa rPaHaT, aKeCCOPHO
MAarHeTHT, alaTUT W THTaHKT; B THeMCe B, OKPECTHOCTAX OJHOU KaMeHo-
JIOMHH MeCTaMH OBbLJIM YCTAHOBJEHbI TAKXKe MrOJbuaThle arrperatsl CHJJIH-
‘MaHHTa, COMPOBOXKAAEMble MECTAMH HEeOOJbIINM KOJAYECTBOM JHCTEHA.
[TerMatuThl cogepKar KBapl, OJUIOKJI33, HEMHOTO OPTOKJIa3a, MYyCKOBHT,
TYpDMaJHH, a B BBIIIIEYNOMAHYTON, KaMeHOJIOMHE — ‘GOJBIIOE KOJHYECTBO
JIOMODPThEepHTa, BPOCIIEro B -KBapl. B mermarurax  O/aua/exaniell Bo3-
BBIIIEHHOCTH OnaToBHIKHH Bepx GBIIO yCTAHOBJIEHO NPUCYTCTBHE CHJIIH-
MaHHTA.

Musepanornyeckue CBOHCTBA MHUCKOBHIKOTLO JIMODPTHe-
pUTa (COOTBETCTBYIOT, B 0O0IlleM, HOPMAaJ/JbHBIM . AaHHbIM, HCKIIOYast
OPUEHTAIHUIO [VIOCKOCTH ONTHUECKUMX Ocei. [[IoMOPThbEepUT BCTPEUYAETCA
B BUJIE BBHITAHYTBEIX CTebJel JJIHHOH /O HECKOJbKHX €M H KakK HIO0Jb-
yaThle arrperaThl, BBITHHYTHIE TI0 OCH C U YaCTO 3aMETHO M300POXKJIeHHBIE
B IPOJLOJNBHOM HalpasjeHUM. OHM OKpPalleHbl B 3€AHOBATBHIA HAM Jaxe
CUHE3eJNeHbIH I[BET, B HEKOTOPHIX 00pasiax ¥ B 3€JeHOBATO-XKENIThIH.
[Tox mukpockormoM. 6o/iee 3HAUMTE/IbHBIE IO CBOMM PpasMepam crebau
/:uovfoprepHTa CONPOBOXKIAIOTCST YACTO MHOXKECTBOM HEIKHDBIX HJH. Jaxe

BOUIOKOOOPas3HBIX MIOMOUEK, XKUBO IPUIOMUHAIOIIMX HAM CBOMM BHIOM
ubpOMUT, HO OTHOCSIIUXCH, CYAS THO CBOMM OII1HUECKHM CBOHCTBAM,
TaKxke K JIOMOPTbepUTy. JIIoMOPTbepHUTOBBIe CTEOMU IEPEeCeKarTCs Tole-
PEUHBIMU TPEIUHKAMH, JO H3BECTHON CTemeHH OTKJIoHAmmMHuCH oT 001
Tpassm-PobGeprcon 1951, crp. 917). Broap HUX MecTamu 3ame-
YyzeTCsl TPOTOKJAACTUUECKUN M310M cTeOmaell. [lopacanue mnapadnienbHOE,
XapakTep AJHHBI OTPUIATENbHBIH, OCb C == «. BblpasuTenabHas CHalHOCTb
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KPOETCsl C TWIOCKOCTbIO ONTHYECKHX OCeH, UTO M ABJACTCS €IHHCTBEHHBIM
OTIUUYATENBHBIM TIPH3HAKOM MHCKOBHIKOTO IIOMOPTbEpPHUTa OT obliepac-
HNPOCTPAHEHHOTO HMX THMNA, AJAS KOTOPOTO B JHTEPATYpPE MPUHHUMAETcs
TI0JIOKeHHEe TIOCKOCTH 3THX oced mo 010. Eciu cnmaliHOCTh COOTBETCTBYET
HanpasieHuto 100, kak 3TO NOPUBOAUTCS OOBIMHO B JHTEpPaType, TO
b=y, a=pg. Ha nomepeuHbIX CeueHHSX, HMMEIIIHX .BHI I[LIOCKOTO
pomba, MOABJASAIOTC HHTep(depeHIHOHHAS] Q)Hrypa U ONTHYeCKass OoChb a.
JlBofiHOE JTyuenpesoMiIeHHe OTPHLIATENbHOE, YIOJ ONTHUECKHX OCeH Cpej-
HUH, auomepcus o > V. [1neoXpousaM oOueHb BBIPA3HTENbHBIH. o (= ¢)
HHTEHCHBHO roJMy00H, B APYTHX CJAydasx 3eJeHOBATO-CHHHMH, Y HEKOTOPBIX
crebiell M KeaTo3eneHbIH. 8=y Ge3lBETHbIH, Y HEKOTOPHIX 0OJee TOJ-
CTBIX cTebJsel B KpaiHeM Caydae CJAerKa sejqeHoBaThid. a — 1,668 == 0,003,
B=1,685 = 0,003, y=1,687 == 0,003.

B oaHOM cayuae ObITIO yCTAHOBJIEHO 30HApHOE cTpoeHue.  OKOIO
3€JIeHOBATO-CHHETO AIOMOPTbEPUTa U HA ero KOHIAx obpasyeTcs 3aMer-
Has KaiiMa CBeTJOroNy6oro MIeOXpPOUUYECKOTO JIOMOPTbEPHTA, OTIHUYA0-
IIeFOCSl HEeMHOro ©OoJiee B3HAUUTEJbHBIM IIOKa3aTeleM IIPeJOMJIEHHS.
B mBoitHoM myuenpenomiaenuu pasuuibl HeT. h = 3,33. Coxepakanune 6opa
OBIIO YCTaHOBJAEHO, B KaueCTBEHHOM OTHOLIeHHH, mpod. P. PocTo M,
XHMHUECKUH = aHalu3 Obll Npou3BeleH (CM. AaHIJIHHCKHEA TeKCT) 3
[Tamamem. |

[Ipunaraercs Takxke o0OO3peHHe MeCTOHAXOXKIEHHH JIOMOpPTbe-
pura Ha cBere BooOume U B UCP B uacrHocTH. OCHOBBIBasChb Ha 3TOM,
JIOMODPTbEPHT SBJAsIETC H3OBITOUHOH UYACTbl0 HEKOTOPBIX T'PaHUTOB,
HO €ro OCHOBHAsl Macca MOsSIBJISAETCS B MEerMaTUTaX C OOJbLIUM. COZepKa-
HueMm Al, crosmux 0COGEHHO B CB3H C OOGJACTSMH PACIPOCTPAHEHHS
THEHCOB M MHUTMAaTH3alud. Ero yacio COmpOBOXKAAIOT KOPIHEPHUT, CHUIIH-
MaHHT, aHJANy3UT, LHUCTeH H KOPYHI. JIpyrue €ro MeCTOHAXOXICHHS
HUMEIOT TIHEBMAaTOJHTHUECKO-MeTaCOMaTHUeCKH# WM JNaxe THIAPOTepMalb-
HbIH XapakTep. OnuchiBaeMbIH 3JieChb Caydadl y MuUCKOBHII COOTBETCTBYET
CaMOMy THNIHYHOMY H HauGoJee PaCHPOCTPAHEHHOMY THIY MHeBMATo-
JUTHUECKOT'O MEeCTOHaXOKIeHUs B IerMaTUTOBBIX KHJIaX B 00JacTH
KPHUCTANIHYECKHUX CHAHLEB.

PeHTreﬂomeTqueCKoe ompegeneHHe TIOMOpPTDe-
PHT a TOPOIIKOBOH MeTOmOH Oblio TpousseneHo nA-p O puewm
Koyipxumckum Hceaenyemoiii o6paser] Obl1 NOJBEPAKEH CPaBHEHHIO
€ IIOMOPTbEpPHTAMHU JABYX KJIACCHYECKUX MEeCTOHAXOXKJIEeHHHA B CeBepHOU
AMepuKke, C KyCKOBBIM JIOMOPTBEDHUTOM TeMHO(MHOJETOBOTO ILBeTa H3
I'ymbompar Ko B HeBame (kKOJMMeKIMH MHWHEPATOTHUYECKOrO OTAENCHHSA
HanunonansHoro myaesi B [1pare, uaB. Ne 24.969) u ¢ BOJTOKHHUCTBIM CBETJIO-
tduomeroBeM -mromopThepuroM 13 Can Husaro Ko B Kamudopuuu (MuHEp.
ota. Ham. myaes, uuB. Ne 29.576). CoOTBETCTBHE BBIIEYITOMAHYTHIX HTaH-
HBIX, B OCOOEHHOCTH WHTEHCHBHOCTEH (CpaB. aHTJ. TeKCT), NPOSIBJsSETCH
JIIOBOJIBHO XOPOIIO, 6jaronapsi 4eMy MOXXHO CUMTAThb Hallle ONpelejeHHe
COBEPIIEHHO TIPaABHILHBIM.

T'eonrornyecko-najeoHTOIOrHYecKkoe OTJAedeHHe
HaI.II/IOHa]IbHOI“O myses B Ilpare. Jlexka6pb 1953.
ITepeBox IO. B. llyga
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Dumortierite from Miskovice, Czechoslovakia

- (With the chapter: RSntgenometric Determination of the Dumortierite .
by Jifi Koufimsky.)

Abstract: A very interesting new occurence of the dumortierite was
ascertained near Miskovice, Central Bohemia, 4 km. W. of Kutna Hora, about 55 km.
E. of Praha. The veins and. injections of tourmaline pegmatite in two-mica para-
gneisses contain many column-like crystals, stalks and needle-like aggregates of
a greenish blue, here and there bluish green to yellowish green dumortierite em-
bedded in quartz. The paragneisses and the pegmatites are petrographically
characterized, the physiography and the optical qualities of the dumortierite as
well as its chemical analysis are given. The survey of the Czechoslovak and
‘world occurrences of the. -dumortierite and of -their paragenetic conditions shows
that the dumortierite from Miskovice belongs to the principal type of the Al-B-
pegmatite occurrences bound to the crystalline schists, especially to the migmati-
tized paragneisses. The optical determination of the dumortierite was controlled
by a rontgenometric one mady by Jifi KouFfimsky.

I. Situation.

During the last war I got hold of some pegmatite samples from the
vicinity of Kutna Hora (the old mining town situated about 55 km. east
of Praha) containing intergrown column-and needle-like crystals of
a greenish blue to bluish green and yellowish green mineral appearing
together with the crystals of kyanite and of black tourmaline. This mi-
neral was designated as indicolite (e. g. sample no. 33509 of the mi-
neralogical collections of the National Museum, Praha, from Kutna
Hora, dumps ‘na Ptaku”). Nevertheless the optical properties of the
mineral were found to be very approached to those of the dumortierite.
The result of an preliminary chemical qualitative test, mady by R. Ros t,
was also in full accord with this determination. Through this test, the
presence of a considerable amount of boron was ascertained.

These circontances led me look, in the vicinity of Kutna Hora, for
the outcrops of such ‘dumortierite pegmatites, the dumortierite being
rather seldom in Czechoslovakia and being found generally only in tiny
crystals and aggregates. I was fortunate enough to ascertain some occur-
rences of pegmatite and pegmatite quartz similar to the original
samples in the western vicinity of Kutna Hora, especially in the northern
environs of the village of Miskovice, situated about 4 km. west of Kutna
Hora and about 55 km'east of Praha. Most occurrences were found on
the summit of the hill “Miskovicky vrch”, P. 402, north of Miskovice.
Sporadically the grains and column-like crystals and needle-like aggre-
gates of a greenish blue dumortierite were found in the pegmatites,
especially in their quartzose parts. At last, the outcrops of small veins
of a tourmaline pegmatite very rich in dumortierite were found in a
small abandoned quarry situated at the solth-eastern outskirts of the
wood ‘‘Pelefék”. 'The dimensions of the quarry are about 20X 30 m.,
the directions of the longer axis being NNW-SSE. The quarry is establi-
shed in a bluish grey hornfelsic paragneiss distinctly migmatitized in
some places. The gneiss dips 530 to h 11 in the northern part of the
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quarry and about 70—800 to h 11 in its central and southern part. In
the southeastern corner of the quarry, in a disintegrated part of the
rock wall close under the soil I found many small quartz and pegma-
tite veins, most of them varying in size and strike, containing black
columns of tourmaline (shorl), platy coarse aggregates of muscovite
and very abundant column-like and needle-like aggregates of a green-
ish blue tu bluish green dumortierite. Muscovite occurs rather seldom
in the pegmatites of this quarry, but it is abundant in the pegmatite
samples from its vicinity.

I1. Petrography.
. 1. Gneisses.

The gneisses of the hill Miskovicky vrch. P. 402. north of Miskovice,
are two-mica paragneisses with accessory garnet and sillimanite. They
are of a bluish grey to yellowish grey colour and are distinctly migmati-
tized in some places, especially in the vicinity of 'the pegmatite veins.
‘The rocks are medium grained and macroscopically often distintly
banded with alternating lighter and darker zones. The biotite predomi-
nates over the muscovite, In some zones, the micas, especially the bio-
tite, appear in connected layers. :

Under the mlcroscope the structure is granoblastic. to hornfelsm
_The principal constituent is represented by big lobular grains of quartz,
2 0.3X0.6 to 1. 5X 2. 5, here and there even to 3X6 mm., showing slight
strain shadows; they répresént very probably the relics of recrystall-
ized original sandy grains. The rest of the rock is formed by a finely
grained (& 0.1 to 0.4 mm.) granoblastic to hornfelsic mixture of quartz,
biotite, muscovite, oligociase (symmetrical extinction of the .albitic .
twins 99) and subordinate orthoclase. The biotite, strongly pleochroic
between light brownish yellow and dark chestnut brown, contains many
pleochroic haloes surrounding small, hardly perceptible inclusions, at
least part of which belong to the titanite. As accessory. contituents the
rock contains colourless isotropic grams of garnet, .rather strongly
cracked and with haematite filling in the hollows. of cracks, seldom
grains and small aggregates of magnetite, and here and there small
stalks and crystals of apatite and small crystals of titanite. The titanite.
grains embedded in the biotite are often surrounded by pleochroic.
haloces. ;

The similar gneisses from the vicinity of the described quarry on
the hill “Miskovicky vrch” contain abundant biotite and muscovite and
here and there fibrous and needle-like aggregates of colourless. sillima-
nite, characterized by a high refraction, // extinction, positive length
and middle positive birefringence near to that of the quartz. Some of
the needles, showing oblique birefringence belong:probably to the kya-
nite. The grains of garnet are sparringly spread in the thin section.
Biotite, more abundant than muscovite, occurs mostly in aggre-
gates of small, strongly pleochroic plates and flakes of chestnut colour.
The feldspar belongs to the basic oligoclase (symmetrical extinction of
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albitic twins 79), the orthoclase appears very rarely. Dark brownish grey
coloured aggregates rich in mica, with prevalent biotite are abundant
in slightly migmatitized parts of the gneiss along the pegmatite in-
jections. The biotite contains many pleochroic haloes surrounding
small crystals of titanite.

C 2. Pegmatirtes.

- The pegmatite occur on the hill Miskovicky vrch as small veins and
injections of a variable strike in the gneisses of the mentionned quarry
and of its environs. In the quarry the thickness of the pegmatite veins
is from 1 to 15 cm. The pegmatites are rather coarse, most of them
belonging to the tourmaline-muscovite type. Sometimes they include
phenocrysts of white oligoclase & 3—4 cm. Here and there they contain
platy aggregates of muscovite & 3—4.5 cm. and abundant trigonal
shaped crystals and short, lengthwise striated columns of black tour-
maline (shorl). Column-like to needle-like aggregates of dumortierite,
greenish blue to bluish green, at the margins sometimes yellowish green,
1 to 4 cm. of length, are on some places very abundant in the quartzose
parts of the pegmatites.

The feldspar, in often euhedral, yellowish white crystals, & 2 to
3 cm., belongs mostly to oligoclase (refraction belov 1.545, symmetrical
extmctlon of twins 20 in 001, 80 in 010), only rarely to orthoclase. The
tourmaline columns of 0.1 to 0.5 cm. in width and 'to 2.0 cm. in length
belong to the common black shorl, only rarely parallelly grown toge-
ther with the dumortierite. Under the microscope the tourmaline is
optically uniaxial, negative, strongly pleochroic between greenish yellow
and dark greenish brown-or between ligth violet grey and dark bluish
grey or between light sky-blue and deeply greyish blue. The refractory
indices aren = 1.639, N = 1.649. Here and there a distinct zonal struc-
tune of the tourmaline can be observed: the yellowish brown core is sur-
rounded with a rim of a light bluish green or light greenish grey ‘tour-
maline of 0.16 mm. in width of the same, or only slightly lower refract-
“ion than that of the core. The quartz, coarsely grained, mostly anhedral
(allotriomorph), colourless, embeds many liquid inclusions -forming
straight stripes crossing under two directions.: For the dumort1er1te
see the following chapter.

Elsewhere on the hill Miskovicky vrch in the farther vicinity of the
above mentioned quarry we meet very often with muscovite pegmatites
of the common type, rich in feldspar, without dumortierite. The domi-
nant slightly greyish quartz contains small grains of orthoclase, oligo-
clase, muscovite and microscopic apatite. Under the microscope very
abundant small flakes of muscovite are seen scattered in the rock. Here
and there lamellar aggregates of cloudy greenish brown biotite, some-
times accompanied by some plates of muscovite, represent probably
inclusions of the adjoining gneiss, dragged along and strongly assimil-
ated by the pegmatites.

On the southern slope of the hill Opatovicky vrch, W. of
Miskovice and north of the road to Suchdol, outcrops of gneissic peg-
matites can be seen in the gneiss. Under the microscope the structure
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is sligthly porphyric; the phenocrysts of orthoclase are abundantly
intergrown with drop-like grains of ‘quartz. In the grained mass of
orthoclase, oligoclase (symmetrical extinction 49), quartz and subordi-
nate muscovite we observe abundant grains and crystals of tourmaline,
@ 0.4 to 0.7 mm. Their structure is often spotted or zonal, the domi-
. nant variety of a greenish grey to yellowish brown tourmaline contain-
ing in some places the small isles of a clear blue colour. Rather abun-
dant are needles of sillimanite of a size up to 0.1 X0.7 mm., colourless,
of high refraction, + length and // extinction. The double prismatic
cleavage can be seen in the transverse rhombic shaped sections.

3. Dumortierite.

Dumortierite occurs very abundantly in some parts of the pegma-
tite veins in the mentioned quarry on the Miskovicky vrch at the
southeastern outskirts of the wood ‘“Pelecdk”. A rather remarkable
enrichment of dumortierite was ascertained in the SE corner of the
quarry close under the soil in the disintegrated upper parts of the peg-
matite veins.

In the white or greyish white pegmatite quartz the dumortierite
appears abundantly as column-like or stalk-like crystals up to
0.5X 3.5 cm. and as finely needle-like aggregates of a size from 0.02 X 0.1
to 0.2X3 mm. The columnar crystals show a very distinct longitudinal
striation. A number of transverse cracks, differing at about 100 from
" the direction of 001, cut across the longer dumortierite columns. The
colour of dumortierite is usually greenish blue (lavender), sometimes
bluish green, the deep yellowish green appearing sometimes in some
samples, especially at the borders or at the end of thinner dumortierite
needles. The tiny dumortierite needles are often macroscopically whit-
ish green to white. The big dumortierite crystals are usually accompa-
nied by thinner stalks and needles & 0.02X0.3 mm. passing into very
finely needle-like and fibrous aggregates intergrown in the quartz and
of a fibrolite-like appearance; their optical properties nevertheless agree
with those of dumortierite. Specific gravity of the dumortierite is 3.33.
Here and there small grains of tourmaline are seen among the dumor-
tierite aggregates.

Under the microscope the longitudinal sections are of column- and
needle-like shape, showing only exceptionally the pyramidal terminat-
ion. Very often the bigger columns pass at their end into aggregates of
thin needles reminiscent of those of uralite, and forming often a radiat-
ing fringe. Similar ones were described by W. T. Schaller 1905,
p. 212. on the dumortierite from Dehesa, San Diego Co. The stripes of
thin needles and fibrous aggregates intergrown in quartz and following
a significant direction between the stripes of quartz show the direction
of penetraing boron emanations. Here and there the crystals and grains
of shorl are seen among the dumortierite aggregates. The cleavage along
100 is mostly distinctly visible. The cross sections are of a flat rhombic
shape and show a rather significant cleavage in the direction of the
longer diagonal, which corresponds-according to the literature -to the
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direction of the plane 100. Sometimes in these cross-sections the twinning
along the 110 plane can be observed. In the longitudinal sections the
cleavage along 100 appears as fissures parallel to the elongation of
columns (// c). Besides, in the bigger columns. the above mentioned
cracks (pasting) are nearly always to be seen, the directions of which
differs at about 100 from that of 001. This agrees with the observations
of Chr. Graham and - F.- Robertson (1931, p. 917). Longer du-
mortierite stalks are broken along these cracks into several smaller
fragments. Therefore this parting assumes sometimes a protoclastic
character; it originated at a time when the dumortierite was already
crystallized but when the rest of the pegmatite mass was still fluid and
movable and able to cement the scattered fragments of each crystal.

The refractive indices are rather high, higher than those of tourma-
line. Extinction //, sign of length —, the crystallographic axis ¢ = X ().
Birefringence negative, a little higher than that of quartz. The axial
figure appears in the transverse sections along 001. The angle of the
optical axes is medium, the dispersion not too strong ¢ > v. The plane
of the optical axes coincides with the direction of the cleavage along
100. This differs from the data given in the literature stating 010 as the
axial plane. F. MacMurphy (1930, p. 80.) only gives an analogical
optical orientation Z (y) = b for the dumortierite from Cajalco, River-
side Co., California. He writes: “On the section normal to Bx, the axial
plane lay in the longer diagonal of four prism planes bounding the base,
i. e. v was parallel to the longer axis b and not &. This is contrary to the
published optical orientation when vy is said to be = &.”

The pleochroism of our dumortierite is beautiful and very
strong. It has the opposite orientation to that of the tourmaline, for
which, or for the Li-variety of which (indicolite), the dumortierite was
and is sometimes mistaken. This was e. g. the case with the dumor-
tierite from Harlem, N. Y., USA, with that from Radkovice, Moravia
(J.L. Barvifi 1894) and with that of the sample from the dump “na
Ptaku” near Kutna Hora (see sample no. 33509 in the mineralogical col-
lections of the National Museum in Praha). In the direction of the elon-
gation of the needles (a // c) the absorption is greater and the colour
under the microscope is beautifully and intensively greenish blue
(lavender) or bluish green, sometimes but more rarely yellowish green
to greenish yellow as it may be seen in the border parts of some needle-
like aggregates of the dumortierite from-Miskovice and in the dumor-
tierite from the locality “na Ptdku” near Kutna Hora. In the transverse
direction 1 c¢ (Y, Z) it is colourless, only rarely in thicker sections
slightly greenish or bluish. The optical data for the dumortierite from
Miskovice, ascertained by the microscopic observation and measuring
are as follow: .

X (o= c¢) = 1.668 = 0.003 greenish blue to bluish green, some-

times yellowish green,

Y (B = a) = 1.685 = 0.003 colourless, only very rarely slightly

, ; bluish or slightly greenish,

Z (y = b) =.1.687 = 0.003 the same as v,

Birefringence y — o = 0.019.
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Sometimes we can observe indications of zonality or of terminal
apposition of a differently coloured variety. Some longer dumortierite
crystals are in the direction ¢ = X (a) a little paler in shade in the
central part and darker at the ends of the columns. At the ends of the
needles of the greenish blue dumortierite there grow sometimes parts
with a cloudy yellow tint, corresponding to the macroscopically observed
yellowish green varieties. The yellowish varieties have a little higher
refringence than the principal bluish type and their pleochroism is as
follows

X (o) pale yellowish green,
Z (y) pale yellow. .

Some stalk—and needle—Ilike aggregates have a similar yellowish
colour. Here and there the same colour can be observed along some of
the transverse cracks (parting) mentioned above; probably it is caused
by the slight oxydation of the mineral. In the thin slice no. 5389. a longi-
tudinal section of a big dumortierite columnar-crystal was observed,
over 2 cm. long and of needle-like structure, showing a very strong
pleochroism. In the'direction X (e = c¢) it is bluish green with yellow
stripes along the cleavage fissures and along the borders of its single
needles; towards the borders a thin greenish blue film appears without
~ sharp boundaries; towards both ends of the dumortierite column a, ter-
minal zone about 0.4 mm. thick of light blue colour and of the slightly
higher refraction grows on the central greenish variety; the boundary
1s rather sharply marked; In the direction _L ¢ both varieties are entirely
colourless (see PL. V. fig. 9.).

A comparison of the optical and other mmeraloglcal properties of
the dumortierite from Miskovice with those from other localities, is
given in the appended comparative table. (See pages 22.—25.)

4, Rontgenometric Determination of the
Dumortierite from Miskovice:

Dr. Jiti Koutfimsky made kindly the réntgenometric deter-
mination of the dumortierite from Miskovice with the powder method
Debye-Scherrer. The investigated sample was compared with the du-
mortierite of two classic North American localities, i. e. with the mas-
sive dark violet dumortierite from Humbold Co., Nevada (mineralogical
collections of the Naticnal Museum in Praha, no. 24969.) and with the
fibrous light violet dumortierite from San Diego Co., California (mine-
ralogical collections of the National Museum in Praha, no. 29576.). As it
is seen from the table, the accord of the cited dates, especially of the
intensities, is relatively very good. Therefore the investigated mineral
from Miskovice is determined reliably.

X-ray photograph no. 11. (dumortierite from M1skov1ce) and no. 12.
{Humbold Co., Nevada): & of the cell 57,3 mm, Cu Kay,; : 4 = 1.539 kX.
Filter Ni 0.01 mm. Diameter of capillary tubes 0.5 mm. Voltage 29.5 kW,
30 mA, exposition 45 min. '
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X-ray photograph no. 13. (San Dlego Co., California): & of the cell
63.66 mm, Co Ko 1,2; 2 1.787 kX. Filter Fe..
- In the following table the obtained values d and those of intensities
are compared. The intensity was estimated visuelly in tens of grades.

I. Miskovice, CSR II. Humboldt Co. ¥ II1. San.Diego Co.,
Nevada ., California

L Ocu a. L Ocy | d. L | Og 4.

4 | 8035 | 683

o 10 | 98 | 580

7 9003 | 4,389 7 900 | 492 7 | 11045 | 500

6 | 10042 | 415 7 | 10030 | 402 6 | 13050' | 425

4 | 1057 | 82 4 | 11054 | 373 4 | 15015 | 379

8 | 13009 | 338 8 | 13012 | 337 8 | 16085 | 842

7 | woe | 316 7 | 1000 | 318 7 | 18000 | 3120

3 | 151 | 300 2 | 19000 | 304

8 | 1039 | 285 8 | 15042 | 284 8 | 20015 | 287
3 | 16051 | 2,655 , 3 | 21985 | 2655
5 | 1057 | 2497 } 9 | 142 2,53 5 | 23005 | 2523
6 | 18036 | 2413 | 5 | 18936 | 2413 | 3 | 24025 | 2,403
3 | 19027 | 2811 | 8 | 1992r | 2311 | 3 | 25020 | 2317
: . 1 | 26050 | 2210
3 | 20048 2,17 3 | 20048 2,17 .»{ 5 | Deor | oose
10 | 21057 | 2059 | 10 | 21051 | 2,068 | 10 | 28535 | 2,074
2 | 2045 | 1990 | 2 | 251 | 1982 | 2 | 29050’ | 1,999
3 | 23042 | 1914 2 | 30000 | 1915
2 | 25006 | 1814 2 | 32075 | 1816
3 | 25048 | Lmes | 2 | 25048 | 1,768 3 | 33075 | 1767
2 | 2030 | 1725 | 2 | 26986 | 1719 | 2 | 34065 | 1726

a. 8. 0.

5. The chemical composition of the dumortierite
from Miskovice.

When identifying, during the last war, preliminarily our mineral
with the dumortierite, I asked Professor R..- Rost to make kindly a
qualitative test for the content of boron in the investigated mineral. As
reagent the solution of the chinalizarine in the concentrated HySO4 was
used, normally of violet colour. The investigated mineral was fused in
the sodium carbonate bead and this was dissolved in the above mention-
ed solution; the violet colour of the solution turned into beatiful Prus-
sian blue.

A control experiment was made Wlth magnesite. When a piece of
magnesite was plunged into the reagent, no change occurred. Then the
magnesite was fused in the sodium carbonate bead and this was dis-
solved in the reagent. The violet colour of the solution pers1sted or
became rather shghtly lighter reddish. :

21



Table of prineipal mineralogical

Locality Author Paragenesis Form Colour a
Miskovice, CSR Fiala 1954 Pegmatite veins | Columns a. |greenish blue 3,35
in gneiss needles to bluish
green
Htrky near Pu- J. Kratochvil granite grains and blue, crim-
timov, CSR 1921 fibers son to peach-
rose
Kank near Kut- J. Kratochvil granite injec- needles blue, crim-
n4 Hora, CSR 1921 tions in gneiss a. fibers son to peach-
rose
Holy vrch near Barvir 1902 quartz -veins in meedles violett
Psary, CSR sericite schists
Vémyslice, Mo- Rosicky 1926 Al pegmatite in fibers greyish blue
ravia, CSR- gneiss
Dolni Bory, ' F. Némec 1935 pegmatite columnar blue to
Moravia violett
Ebersdorf, Hlawatsch 1911 Al pegmatites grains and pink
Austria fibers
Veltlin, Linck 1899 pegmatite columnar ‘green to 3,22
Switzery aggregates | bluish green
Bergell, Hugi-Hirschi Al-pegmatite |columnar and biue or
Switzery 1925 # needle like vellowish
green
Beaunon, Gonnard 1881 pegmatite veins fibrous blue to black 3,36
France . in gneiss
Harlem, N. Y. Diller 1889 pegmatite needlelike 3,265
Riggs 1889
Whitfield 1889
Ford 1302 3,211—
—3.302
Ruby Range, Graham-Robert- Al-pegmatite |fine columnar| blue and 3.25
Mont. son 1951 to needle- green
like -
Canyon City, Finlay 1907 pegmatite needles light blue
Cal.
Ashby Town- Walker 1922 pegmatite in needle-like dark blue 3,309
ship, Canada gneiss aggregates
Ceylon Claringbull-Hey 3,41
" 1953
Aberdeenshire Mackie 1925 Granites and
and Banffshire, pegmatites -
Scotl.
Cornwall Groves 1928 granites grains brownish
Chemnitz, Mende 1934 pegmatite veins fibrous smalt blue
Saxony in granulite
SanDlzilego and Ford 1902 in pegmatite needles and lavender |3,226-3,48
Califgsgi 5 Schaller 1905 quartz veins fibers . lavender
Cajalco, Calif. MacMurphy pneumatolyti- needlelike
. 1930 cally aggregates
imported into
granodiorite

)
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dates of dumortierite.

Pleochroism Refraction Birefrin- Augle Dispec-
- - gonée .of opt. sion Analysis | Remark
a (/[e) SLc X@O|YO® | 2Z2w» axes 2 V )
greenish colourless 1,668 | 1,685 | 1,687 | ‘0,019 | med um | @ > v +
blue to + 0,003 |+ 0,003 p
bluish green i
blue B purple-
¥ colourless
violett colourless
to blue .
‘deep blue | B yellowish i .
. v colourless > 163 <Ln small
scarlet or colourless 1,668 1,689 | 0,021
crimson l
pink colourless
olive green colourless 1,678 | 1,686- | 1,689 " + | 1,38
to yellowish MgO
or bluish
deep blue or| Blight sky blue
siskin green | or yellowish < 1,68
¥ colourless
blue colourless small o> —+ 0,45%s
MgO
T
- _|_ e
blue colourless 1,661 | 1,678 | 1,683 | 0,022 560 | v >op Cu
or green to ligth + 0,001 |+ 0,001 |+ 0,001
vellowish
deep blue colourless 1,659 1,684 | 1,686 0,027 520 + 0,77%0
+ 0,003 |+ 0,003 |+ 0,003 MgO
1,686 1,723 0,087
blue pale yellow
or yellow ; colourless
purple brown| colourless e>v
smalt blue colourless
L 8
lavender colourless 33—420 | e > +
deep red |
purple
pink colourless 1,690 0,026 390
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Locality Author Paragenesis Form " Colour d
Boavina a. Am- Lacroix 1926 in ‘gneisses; needles 'deep blue -
batofinandra- _pneumatolyti- or purple
hana, Madag. ' | cally imported <
Waldheim, Tetzner-Edel- in ‘granulite
Saxony mann, 1926—7 ) ; )
Ecuador Lacroix 1911 | in contact pneu-| needles and colourless
: ' matolytically fibers
metamorphosed
quartzite
Quartzsite, Wilson 1929 ° | contact pnema- | needles and blue ’
Ariz. tolytical-meta- - fibers
somatose :
Clip, Arizona Diller 1889 quartz masses needlelike 3,265
Ford 1902 i 3,319
Bowen-
Wyckoff. 1926
‘Whitfield 1889
Imperial Co., Wolf 1930 in quartz
Cal.
Rochester, . Knopf 1927 metasomatic massive and deep blue
Nev. Hirschi 1927 masses needles and red
Lincoln Hill Hirschi 1927 metasomatic massive and red, blue,
' masses needles violett
Oreana Hirschi 1927 massive rock greyish
purple
massive,
Kerr-Jenney massive veins crystals, blue, pink
1935 in schists fibrous
i?imerick Ca. Peck 1926 veins with massive and pink, lila,
quartz and fibrous deep blue
andalusite
Gipsy Fairbanks 1926 dumortierite-
Queen Ca. sericite schists
North Fork, " Ford 1902 hydrothermal spherulitic deep blue
Skamania, Schaller 1905 in quartz | to black
‘Washington '
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Pleochroism Refraction Birofrin. | A8 | pigger [ |
: - - : - - ngﬁ?\ of opt. I}ggsr; Analysis | Remark
a (o | Lc X@| YO |20 axes 2 V , )
: ‘small
deep blue colourless
or purple |- - to light
V7 ‘blue .
. +
1,68 2
deep blue colourless | 1,668 | 1,687 | 1,688 | 0,020 201/20
blue or colourless
puple
violett or colourless
blue or
reddish
lavender, colourless | 1L.675— e>v
avens g 21,677| 1,685 |£1.690 | 0,015
pink 1,692
light blue colourless 1,677 0,011 e>o0
blue colourless 4=

The above mentioned synopsis of the dumortierite occurrences is
nit complete 'and only the most important localities are cited. Also the
optical dates, especially for some older localities are vacant, as it was
not possible to get the original literature and in some‘cases it was
necessary to be satisfied with the dates taken from the reterates in the
»Neues Jahrbuchg, in the »Mmeralogmal Abstracts« and in the »Che-

mical Abstracts«.




- When the black tourmaline from Miskovice was used in an analo-
gous investigation, the solution turned blue in the same way as with
the dumortierite. '

The chemical analysis of the dumortierite from Miskovice has been
made by Zdenék Péacal

1. The qualitative spectographical analysis gave
the following results '

Principal elements B, Al, Si
Subordinate elements (tenths of %) Mg, Fe, Ti
Traces Ca, Cu, Mn

2. The quantitative chemical analysis has been made
on the usual way. The boron content was stated with the titration
method. The content of HyO was stated as lost of weight by burn-
ing; the content of Hy0 up to 1100 was under 0,05%.

Si0, 28,81%
TiOy » 0,20%
Al,O3 63,460/0
Fey O3 0,650/0
By0Os3 5,120/0
MgO 0,22%
ztrata zihanim © 0 1,38%

99,84%

W.T. Schaller 1905 (p. 221) by means of some good analyses
of the dumortierite from San Diego Co. stated its composition as fol-
lowing 8 Al03.By03.H0.6 SiOy: V.I. Lebedev 1945 (p. 664) gave
the formula HyBsAl4SisO15.2 AlySiOs.4 Aly,Os. The ratios of principal
oxydes in both formulae are the same, i. e. theoretically

5102 A1203 ZB203 . H20 = 6:8:1:1.

When calculating the volume ratios of principal oxydes of the ana-
lysis of dumortierite of Miskovice to the Al;05 = 8, we obtain the ratios
SiOg : AlyO5 : ByO3 : H,O = 6,16 : 8,00 : 0,94 : 0,98

or, when adding together Fey,0O3 and AlyOs 6,12 : 8,00 : 0,93 : 0,96

On the same way calculated ratios of the analysis by W. T. Schal-
ler (1905, p. 221) are 5,94 :8,00 :1,06 : 0,96.

The accord is then quite satisfactory.

II. Occurrences and paragenesis of dumortierite.

1. Czechoslovakia.

The dumortierite in Czechoslovakia has been found in several loca-
lities, listed by Josef Kratochvil in his “Topografickd minera-
logie Cech”. Dumortierite occurs especially in pegmatites which
cut the crystalline. schists (gneisses and granulites) penetrated and
partly migmatitized by granitic and pegmatitic solutions. In some places
it occurs as a primary constituent of the slightly
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autometamorphic granites. The occurence of dumortierite
at Psary near Jilové (J. L. Barvif 1902) belongs to the pneuma-
tolytico-hydrothermal phase. At last it was ascertained in
secondary deposits in kaolinized arkoses. of the
Permocarboniferous age.

For the first time in our countries J L. Barvif (1894) described
the dumortierite from Radkovice near Jaroméfice in Mo-
ravia as a tourmaline with an anomalous orientation of the absorption;
the same author (Bar vif 1901, p. 195) rectified later his incorrect
diagnosis. A little later J. L.Bar viF ascertained radiating aggregates
of a blackish blue dumortierite in quartz veins cutting the hard. dark
schists of the hill Holy vich at Psary near Jilové, Central Bo-
hemia; the dumortierite originated here as a pneumatolytico-hydro-
thermal mineral derived from the near by porphyry.In 1921.J. Krato-
chvil (pp. 113—114) described the occurrence of dumortierite and -
andalusite in a dyke of the biotite granite from- Hirky at Puti-
mov near Pelh#imowv; the dumortierite occurs here as fibres and
needles of a crimson or peach-rose colour and as sky-blue to purple
blue grains; it has a rather strong pleochroism: a = colourless, b =
purple, ¢ (= a) = blue.

More occurrences were ascertamed later by J Kratochvil
(1929, p. 98. and 1932, p. 146.) in the farther vicinity of Kutna Hora
and Caslav. This country is evidently the richest in dumortierite
occurrences in Czechoslovakia, the described outcrop of dumortierite
near Miskovice belonging here, too. The needles of dumortierite of a
sky-blue and peach rose colour were ascertained in the granulite of
Bohoufiovice mnear Suchdol (J. Kratochvil 1932; p. 147 and
I.Slavikova 1933, p. 50). Dumortierite occurs in granitic injections
in the gneisses in the vicinity of Novad Lhota near MaleSov. The |
occurrences of dumortierite were ascertained on several places on the
hill Kafik near Kutna Hora. In a quarry on the northern slope
of the Kank the peach-rose dumortierite together with kyanite inter-
grows a granitic injection vein cutting the gneiss. J. Kratochvil
1929, p. 98. described the bluish, in some places reddish dumortierite

. occurring together with kyanite in the muscovite gneiss of the Kaiik.
In the migmatites of the Kaiik, especially near the boundary of the white
granite and pegmatite intrusions on the one hand and of the gneissic
assimilates rich in mica on the other hand, dumortierite occurs rather
abundantly together with fourmaline and green apatite (J. Krato-
chvil 1932, p. 146). Near Hlizov, at the northern foot of the Kank,
dumortierite appears in the orthogneiss. In a new quarry near Sedlec
dumortierite of a peach-rose, rather often of purple and very seldom
of a clear blue colour appears in the aplite and in the gneiss; it is accom-
panied by reddish brown garnet. — From Zbislav J. Kratochvil
described small bundles of a peach-rose dumortierite in the gneiss from
near the road to Vrdy. The blue dumortierite found by RuZic¢ka at
Pribyslavice was cited by J. Kratochvil 1948 (Topograficka
mineralogi€ Cech, Vol. V., p. 523.). From Vémyslice near Morav-
sky Krumlov V. Rosicky 1926, p. 138—9. described fibrous aggre-
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gates of greyish-blue dumortiérite from'a dyke of sillimanite pegmatite
cutting the biotite gneiss; the dumortierite has here its typical blue
pleochroism, characteristic - absorption ‘and a small ' angle of ' optical
axes. F.- Némec (1935) described deep violett blue crystals of du-
mortierite (¢« Na 1.668, y Na 1689) from the pegmatites of Dolni Bory
(locality “‘Hat&”). During last 25 years the occurrence of dumortierite
was ascertained in Moravian pegmatites of following localities: Bis k u-
pice and Racice, both near Hrotovice (T. Kruta 1950), Dobra
V oda near Velké Meziti¢i (T. Kruta 1950), Pik'ar e ¢ near Mora-
vec (Burkart), Trsténice near Miroslav (J.. Sekanina 1928,
Z. Jaro$§ 1929), Menhartice near Jemnice (Z. Jaro$§ 1930,
Burkart). — At Jiratice and De8na, both near Jemnice, the
dumortierite was found in the gneiss, too.

From the granite territory of Central Bohemla,
apart from the notes of J. L. Bar vif concerning the near occurrence
at Psary, the dumortierite was ascertained for the first time by Fr.
Ulrich 1932, (p. 129) from the granite east of Porici, where it
forms blue-violet needle-like aggregates. — Jos. Vachtl 1932, p. 232
found dumortierite and cordierite as rare agcessories in the aplitic two-
mica granite at Milin near PBfibram.

E. O. Teuscher 1936, p. 235 found cordierite, dumortierite and
here and there andalusite as accessory constituents of the topaz granites
belonging to the intrusion of the pneumatolytically auto-
metamorphized granite of Eibenstock on the hill
Krimitzberg in Saxony in the proximity of the Czechoslovak
frontier. The granite contains abundant allogene sedimentary inclu-
sions, the absorption of which caused the hybridization of the
granite.

Dumortierite occurs rather abundantly in the kaolin depo-
sits of western Bohemia originating on the one hand from
the decomposition of granites (e. g. from the vicinity of Karlovy
Vary, Dalvice, Jimlikov, V8eborovice a.s.o0.), on the
other hand — in secondary places — from the kaolinization of Permo-
karboniferous arkoses (e. g. the environs of Plzenn and Horni
Briza). Such grains of dumortierite washed from the kaoclin of cited .
localities were described by H. Réssler 1902 (p. 271) and other
authors.

2. Further principal occurrences of dumortierite
and their paragenesis.

Dumortierite was found and ‘described for the first time from
Beaunon in France by F. Gonnard 1881; it occurs here in peg-
matite veins cutting the gneiss near the road from Outlines to Chapo-
nost. Its optical properties were determined by M. Bertrand 1880,
the chemical analysis was made by A. Damour 1881. The first find
of dumortierite in the U. S. A. was made at Harlem, N. Y., where
the mineral was originally regarded as an indicolite; this was the case
with several autre occurrences e. g. at Radkovice in Moravia (J. L.
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Barvii 1894) and Kutnd Hora, dumps ‘“na Ptdku” and others. The
occurrence at Harlem has been described in detail by J. S. Diller 1889;
the identity with the French dumortierite was proved by E. S. Dana
(Amer. Journ. of Sci., ser. 4., XXXVII. p. 216). A little later the outcrop
at Clip, Yuma Country, Arizona ,was ascertained with small columnar
aggregates of dumortierite, accompanied by kyanite and magnetite in
quartz (Whitfield, Amer. Journ. of Sci.,, 1889, ser. 4., XXXVII, p.
216 and Zeit. f. Kryst., XIX, p. 80, and W. E. For d 1903, p. 317). Soon
after the above mentioned occurrence of dumortierite in pegmatite at
Radkovice, Moravia, was ascertained by J. L. Bar v11 1894 and
1901.

In most occurrences the dumortierite occurs as a typically pneu-
matolytical mineral bound especially to the peg-
matites rich in Al The majority of such occurrences is to be
found in te rritories of cristalline schists especially
gneisses, more or less migmatitized and granitized. Besides the French
occurrence at Beaunon the occurrence of Harlem, N. Y. (USA) be-
longs here, described by J. S. Diller 1889,J. Riggs and E. S. Dana
(l. c. 1889) and ‘'W. E. Ford, p. 426. At the localities. San Diego
and Dehesa, Imperial Country, California, a quartz vein with silli-
manite, dumortierite, muscovite, rutile and apatite cuts the decomposed
biotite granite (W. T. Schaller 1905); the dumortierite is here purple
in the direction X. — At Ruby Range, Montana (USA) blue
and green, strongly pleochroic dumortierite occurs in pegmatites (Ch.
E. Graham—F. Robertson 1951, p. 916—17). — At Canyon
City, Colorado (USA) a pegmatite dyke in crystalline schists
contains dumortierite, sillimanite, corundum and zircon (G. F. Finlay
1907). Besides the occurrences in the U. S. A., the pegmatite type is
represented by the occurrence at Ashby Township, Adding-
ton County, Ontario, Canada, studied by T. L. Walker.1921 and
1922. The dumortierite, strongly twinned along 110 and strongly pleo-
chroic between deep blue and colourless, in some crystals between green
and colourless, appears in pegmatites which cut the kyonite gneiss with
rather abundant tourmaline. Dumortierit was described from the peg-
matites of Guadalcazar (San Louis Potosi, Mexico), where it
-occurs together with topaz. (E. W.ittich, 1921.), then from the peg-
matites of Sombwe, Belgian Congo (R. van Aubel, 1929—30)
and Murzinka, SSSR (A.E. Fersmann 1922).

In the pegmatites of Copacabana near Rio de Jane1ro Bra-
silia, the dumortierite is associated with fopaz, tourmaline, monazite,
zircon and beryl. Dumortierite itself, as well as andalusite, sillimanite
and grenat occurring there, are regarded by J. Rimann as the pro-
ducts of assimilation of adjoining rocks rich in Al through the pegma-
tites.

The. majority of known  European occurrences of dumortierite,
including most of the Czechoslovak occurrences cited in the preceding
chapter, belong to the pegmatite type too.

The veins of Al-pegmatites in gneiss at Melk and Weitenegg
{(Hlawatsch 1911) and at Eberdorf (Hlawatsch, 2, 1911),

29



both in Lower Austria, contain dumortierite, andalusit"e, corundum and
sillimanite. — The dumortierite occurrence from pegmatites of Sowie
Gury (now in Poland) was studied by G. Fischer :1936. — Several
localities of dumortierite pegmatites were described from Switzer-
tand; the dumortierite of Swiss localities is interesting through its
green and yellow colours under the microscope. G. Linck 1899
studied from Val Donbastone in Veltlin the green to
bluish green columns and needle-like aggregates of a very strong pleo-
chroism: a olive green to yellow or to blue, perpendicularly colourless.
— From the massif of Bergell E. Hugi and H. Hirschi (1925,
p. 251--2) described stalk-like and needle-like aggregates of dumor-
- tierite of an ultramarine blue or deep yellowish green colour and strongly
pleochroic: a dark blue, B slightly sky blue, ¥ colourless and o intensively
yellowish (siskin) green, B8 yellowish white, y colourless. Andalusite and
sillimanite appear here by the side of the dumortierite.

The dumortierite occurrences of England and Saxony form a
transition between the occurrences of the pegmatite type described
above and the occurrences where the dumortierite represents a s u-
perfluous constituent of granites overtaken by a
slight pneumatolytical autometamorphosis. Insome
cases (Eibenstock, Saxony) the coexistence of dumortierite with
other Al-silicates exhibits the hybridization of the granite
with the sedimentary substance.

W. Mackie 1925, p. 352 described strongly pleochr01c dumor-
tierite from the granites and pegmatites of Aberdeenshire and
Banffshire in Scotland and from the granites of Cornwall; the
pleochroism between intensively blue and yellowish and between inten-
sively viclet and colourless. — A. W. Groves 1928, p. 489—492 cites
the dumortierite as a superfluous constituent of the granites from
Cornwall; the mineral is strongly pleochroic between purple brown
and colourless. ’

From the graphic granites and pegmatites from Chemnitz,
Saxony, Fr. Mende 1934 described smalt blue dumortierite occur-
ring together with turmaline, anatase and orthite. — For the above
mentioned occurrence of dumortierite, andalusite and cordierite in topaz
aplites and autometamorphic granites from the Krimitzberg .
near Eibenstock (Saxony, near the Czechoslovak frontier) E. O.
Teuscher 1936 supposes a simultaneous hybridization of
the granite magma with an admixture of the sedi-
mentary substance. ,

Analogous is the occurrence from Cajalco, Riverside
Country, Calif.,, from where F.Mac Murphy 1930, pp. 79—80
described pinkish pleochroic dumortierite from a granodiorite together
with tourmaline, apatite, corundum (?), cassiterite, micas and other mi-
nerals; the dumortierite is here evidently pneumatolytically imported
from the near by cassiterite-tourmaline granites.

The occurrence of durhortierite from Cajalco represents the tran-
sition to the group of pneumatolytical occurrences,
where the dumortierite has been imported into
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adjoining rocks cut by granites and pegmatites. A typlcal
example of this type is represented by the occurrence between B o a v i~
na and Ambatofinandrahana in Madagascar described
by A. Lacroix 1926. Here dumortierite, accompanied by kyanite and
lozulithe, appears in quartz veins in gneisses cut by the granites and
pegmatites. — The occurrence in corundum granulite at Waldheim,
Saxony, described by A. Tetzner and P. Edelmann 1926 and
1927, where the dumortierite is accompanied by prismatine, belongs
here, too. — From the Japanese localities Z. Harada 1939
cites occurrences of dumortierite accompanied by other boron minerals
such as tourmaline, datolithe and ludwigite.

In the next group of occurrences dumortierite represents the
product of the pneumatolytical contact metaso-
matosis taking place often to a great extent and interfering in its
final phases often with the hydrothermal phase. Genetically these pro-
cesses are bound again to the granite.

A. Lacroix describedfrom Ecuador a contactrock consist-
_ing of quartz, andalusite, tourmaline and dumortierite and representing
a contact metamorphosed quartzite.

Such contact metasomatic processes dependmg genetically on the
granite and having taken place under raised temperature and often
under raised pressure, have their typical example in the occurrence at
Quartzsite, Yuma Co., Arizona, described by E.D. Wilson
1929. Precambrian chloritic and quartz-sericite schists of eruptive
origin, a steeply dipping, were metasomatically replaced through the
fluida with a great content of SiO,, Al;O3, B, Fe and Ti at a rather high
temperature (about 5750) and under high pressure. These processes gave
rise to the mineral association of quartz, kyanite, andalusite, sillimanite
and duwmortierite; the dumortierite is strongly pleochroic: X deep blue,
sometimes deep violet, Y colourless to yellowish, very rarely pale bluish,
Z colourless to pale blue. — In the next phase at lowered temperature
and lowered pressure younger quartz and pyrophyllite originated. ‘

The similar occurrence at Clip, Arizona represents a tran-
sition to the pegmatite type. The dumortierite occurs here in quartz
together with magnetite and some kyanite (3. S. Diller 1889, p. 216.;
D.E. Ford 1902, p. 426—30.; G. F. Finlay 1907; N. L. Bow en—R.
W.G. Wyckoff 1926, p. 178—9.). In Imperial Co, (Yuma,
Ogilby, Picacho), California, the dumortierite, of a very
strong pleochroism, occurs in quartz pebbles of uncertain provenience
together with kyanite, rutile and apatite (J. Wolff 1930, p. 188—193).

The economically important deposits in Nevad a, f.rom the region
of Rochester (localities: Oreana, Lincoln Hill, Lime-
rick Canyon, Gipsy Queen Canyon a.s.o0.) represent big
masses of dumortierite the origin of which must be taken to be to a
great extent metasomatically hydrothermal. The big deposits of dumor-
tierite in this region occur in a volcanic series of jurassic trachytes and
trachyte tuffs. These rocks were contact metamorphosed by the later
intrusion of the granites, when the big masses of andalusite originated.
In the next pneumatolytico-hydrothermal and purely hydrothermal
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phases—under the influence of boron emanations and solutions—the
andalusite was replaced by the dumortierite. The accompanying minerals
pyrophyllite .and sericite originated during this hydrothermal period.
‘Whilst Ad. Knopf 1927, p. 45—7. speaks about the rise of dumortie-
rite and andalusite in the contact metamorphosing phase and regards the
andalusite as a relatively young mineral, H. Hirs chi 1927, p. 45—53
—according to other references—regards the andalusite from Lin-
coln Hill and Oreana as a product of an earlier period of con-
tact metamorphism. During a younger period of a pneumatolytico-hydro-
thermal character, temporarily distinctly separated from the former
one—the andalusite was cracked and fissured and successively converted
into massive dumortierite by the.action of the boron solutions operat-
ing from the cracks. The lens-like lumps of andalusite enclosed in and
detached by the dumortierite masses represent—according to this
theory—the relics of the earlier contact metamorphic phase. From
Lincoln Hill H Hirschi 1927 describes also veins of quartz
'with bluish green tourmaline, dumortierite and rose-quartz. For the
origin of the deposits of Oreana a similar opinion has been voiced
by P.F.Jerr and Ph. Jenny 1935, p. 287—300. Here two productive
zones of massive dumortierite occur in a series of quartz-sericite
schists originating from the transformation of trachytes and trachyte-
ashes. The dumortierite contains here also big masses: and irregular
lens-like lumps of andalusite transformed more or less into dumortie-
rite. According to both authors the dumortierite occurs here in three
generations: 1. big blue crystals, 2. lavender or pinkish masses (most
abundant type) and 3. fibrous pink veins and isolated pink crystals.
Andalusite occurs in two generations, both older than the dumortierite
and both having originated in the contact metamorphe (pneumatolytical)
phase. Dumortierite and sericite are hydrothermal products formed
already by the action of the hydrous boron solutions. According to both
authors the oldest generation of the blue dumortierite indicates the
transition.of the pneumatolytical phase to the hydrothermal one. The
pink dumortierite is younger, purely hydrothermal. The physical and
optical properties of the dumortierite from Limerick Co. together
‘with its chemical composition and the discussion of the analysis have
been given by A. B. Peck 1926.—E. E. Fairbanks 1926, p. 93—96,
gave a survey of the dumortierite occurrences from the Rochester
region. .

At last it is possible to cite an occurrence of purely hydrother-
mal origin. W..E. Ford 1902, p.421. and W. T. Thomas 1905,
p. 213—214. described spherulitic dumortierite occurring in. a light-
coloured fine-grained siliceous gangue on -the headwaters of the
North Fork, Skamania County, Washington.

Summary.

When summarising the paragenesis and the mineralogical, optical
and chemical properties of the dumortierite described from Miskovice,
we see that its paragenesis agrees quite well with the principal and
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most important type of dumortierite occurrences bound to the pegmatite
veins cutting the gneisses. The presence of boron and a small excess in
“Al in the pegmatite of Miskovice is marked—besides the presence of
the dumortierite—by the occurrence of rather abuyndant tcurmaline,
accessory garnet and sillimanite. The optical properties of the dumor-
‘tierite from Miskovice agree quite well with those given in the literature.
Only the plane of the optical axes of the above described dumortierite
runs in the direction of the cleavage i. e. in the direction of 100 instead
of in the ordinary 010. This orientation is analogical to that of dumor-
tierite from Cajalco, Riverside Co., California, described by F. Mac
Murphy. ' L
Geological-Paleontological Department
oj the National Museum, Praha, 1953.
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VYSVETLIVKY K TABULKAM.

Tab. 1.

Obr. 1. a 2. Dumortieritové sloupce a jehlicovité agregity v kiemeni pegmatltovem
Miskovice, Miskovicky vrch. Prir. velikost.

, Tab. 1I. -
Obr. 3. Dumortierit, Miskovice. Sloupcovité krystaly v kfemeni. Nikoly //, zv&tSeni cca
57 X.
Obr. 4. Dumortierit, Miskovice. Sloupcovité a jehlicovité agregéty v kfemeni. — Ni-
koly //, zvétSeni cca 16 X.
Tab. III.

Obr. 5. Dumortierit, Miskovice. Pruh jehlicovitych agregatl a vpravo nahotfe skupina
priénych prifezd dumortieritovych sfebel v kiemeni. Nikoly //, zv&tSeni cca
16X

Obr. 6. Dumortierit, Miskovice. Jemné jehli¢kovity az pls‘macy agregdt v kfemeni. Ni-
koly //, zvéteni cca B7X. )

Tab. IV.
Obr. 7. a 8. Pfitné prifezy dumartieritovych sloupct v kFemeni. Nikoly //, zvét¥eni
cca §7X.
Tab. V.

Obr. 9. Dumortierit, Miskovice. V&t§i zonarni modrozeleny krystal s podélnymi Zluto-
zelenymi prouzky a s nasedajicim modrym dumortieritem na konci. Vyznaéné
ptiéné praskliny. Nikoly //, zvétSeni cca 16 X

Obr. 10. Turmalin, Miskovice. Prifez zondrnihjo turmalinu v pegmatitu, modry lem okolo
zlutohnédého jadra. Nikoly //, zvétSeni cca 57 X.

Tab. VI

Obr. 11. Rontgenometricky snimek dumortieritu, Miskovice. (Foto dr. J. Koufimsky.)
— @ komurky 57,3 mim, Cu Kay,o; 4 = 1,539 kX, Filtr Ni, 0,01 mm. Bylo uZitc
kapilar o primeéru 0.5 mm. Napéti 29 kV, 30 mA, exposice 45 min.

Obr. 12. Rontgenometricky snimek dumortieritu, Humboldt Co., Nevada. Foto dr. J. Ko u-
rimsky. Data jako u obr. 11.

Obr. 13. Rontgenometricky snimek dumortieritu ze San Diego Co., Kalifornie: & komurky
63,66 mm, Co Kay, 5; 4 = 1,787 kX. Filtr Fe.

OBbACHEHHS K TABJIMLIAM.
Tao6. L.
Our. 1 m 2. JI1oMOPThEePHUTOBLIE cTe0eNbKH B TerMaTute ¥ MHUCKOBUILL,

Ta6. I

®ur. 3 u 4. Uromouku AroMopThepuTa B KBaple. Hukoan //, yBequ OpUOIU3UTEABHO
dur. 3 B 57 pasa, ¢ur. 4 8 16 pas. .

Ta6. I11.
®ur. 5. Uronmouxu mioMopTbeputa B KBapue. Hukosiu //, yseawu. npubmus. B 16 pas.

Ta6. IIIL.

®ur. 6. UroabuaTell Moy gaxe BOHIOKOOODA3HBIA AIOMODTbEDHT o6pa3yer HMIper-
HalMOHHBIE IOJOCHI B KBaple nermarura. Huxouau //, yBeaud, npubaus. B 57 pas.

Ta6. 1V.

dur: 7 u 8. [Nomepeunsie ceueHHs AIOMODTHEPUTOBLIX cTeGenbKOB B KBapie Hukomnu //,
yBeauy. npubAU3UTENIbHO B 57 pasa.
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Tab6. V.
dur. 9. Tromoptheput, MuckoBuue. B KoOHIle 3e/1eHOBAaTO-CHHErO KpHUCTaldra obpa-
3yercsl 3aMeTHas KaiiMa CBETJOroay6oro aooMopTbepura. Huxomu //, yBeaud.
npubJIM3UTENbHO B 16 pas.
Tab6. V.

®ur. 10. 3oHapHbIl TypMaauH B nermaturte. Huxoau //, yBeauu. npubaus. B 57 pasa.

Ta6. VI

®ur. 11. Jebad-Illeppep: 1. JioMopTbepHT — MHUCKOBHILE,

Gur. 12. Heban-llleppep: 2. JiomopThepur — Hesana;
@ xamepsl 57,3 MM, CuKai,2; 4 = 1539 KX ¢umptp Ni 0,01 mm. 29,5 kB,
30 MA. Excn. 45 muH.

dur. 13. Jle6ait-Illeppep: 3. ¥ xamepn 63,66 mm. Co Ko, 2; 4 = 1,787 X, dbunsrp Fe.

EXPLANATIONS OF THE TABLES.

Pl 1,

Fig. 1 and 2. Dumortierite, Miskovice, hill of “Miskovicky vrch”, columnar crystals
and needle-like aggregates in pegmatite quartz. Natural size.

Pl 1L
Fig. 3. Dumortierite, Miskovice. Columnar crystals in quartz. Nicols //, magn. about
57 X.
Fig. 4. Dumortierite, Miskovice. Column- and needle-like aggregates in quartz. — Ni-
cols //, magn. about 16 X.
Pl. III.

Fig. 5. Dumortierite, Miskovice. Band of needle-like aggregates and (upper right corner)
a group of transverse sections of crystals of dumortierite in qwartz Nicols //,
magn. about 16 X.

Fig. 6. Dumortierite, Miskovice. Fine needle-like to f1brous aggregate in quartz. Nicols
//, magn. about 57 X.

PL 1IV.
Fig. 7. and 8. Transverse sections of dumortierite columns in quartz. Nicols //, magn.
about 57/ X.
PL V.

Fig. 9. Dumortierite, Miskeovice. Great zonar bluish green crystal with longitudinal
yellowish green bands and with a blue terminal zone. Distinct transverse parting.
Nicols //, magn. about 16 X.

Fig. 10. Tourmaline, Miskovice. Trigonal section of zonal tourmaline with a blue border
round the yellowish brown core in pegmatite. Nicols //, magn. about 57 X.

Pl VI.

Fig. 11. X-ray photograph of dumortierite from Miskovice, by Ji¥i Koufimsky.
@ of the cell 57,3 mm., Cu Koy, , = 1,539 kX. Filter Ni 0,01. Capillary tubes of
diameter 0,5 mm., Voltage 29,5 kW, 30 mA, exp. 45 min.

Fig. 12. X-ray photograph of dumortierite from Humboldt Co., Nevada: By Jifi Kou—
Fimsky. Dates as in the fig. 11. }

Fig. 13. X-ray photograph of dumortierite from San Diego Co, California. By Jif1i
Koufimsky. 9 of cell 63,66 mm., Co Kay,, = 1,787 kX. Filter Fe.
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