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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Vysledky zakladného vyskumu obohatia poznanie mineraldégie geochémie Li-F-P granitov vo
svete. Identifikované mineralne asocidcie objavené v ramci projektu sa zatial’ javia unikatne.
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Charakteristika vysledkov

[Eviden¢né Cislo: APVT- 51-013604 |

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Tri roky vyskumu Specializovanych granitov z oblasti Hnilca (Surovec) zameraného na litiovi mineralizaciu zasadne
obohatili nase poznatky o mineraldgii a geochémii Li-F-P granitov. Identifikovali sme dva typy pribuznych granitov:
beztopasovych leukogranitov a topasovych granitovych porfyrov, z ktorych druhé st nositel'mi nielen litiovych sl'id
(zinnwaldit a Li- muskovit), ale unikatnej bohatej paragenézy neobvyklych fosfatov: lacroixit (Na), arrojadit (Fe, Mn),
viitaniemit (Na, Ca), goyazit (Sr), gorceixit (Sr), plumbgumit,(Pb) a nezndmy Fe-MnAl fosfat. Okrem nich sa v réznych
podobach vyskytuje aj apatit. Granitovy porfyr je okrem toho bohaty na topas a obidva typy na mnozstvo rudnych
mineralov (kassiterit, Nb-rutil, kolumbit, wolframit, scheelit, uraninit).

Petrologicka analyza ukazala, Ze topasové granitové porfyry maju na rozdiel od leukogranitov pomer Ca/P nizsi nez je
v apatite pri pomerne nizkom Li/F pomere, ¢o umoznilo vznik suity Na-F-Mn-Sr-Ba fosfatov, na ukor obvyklého
apatitu pripadne amblygonitu (Li). Tymto sa liSia od litiovych granitov navitanych v Dlhej doline, ktoré neobsahujt
vzécne fosfaty. Identifikované fosfaty mozno dat’ do vzajomného vztahu cez rdzne reakcie, ktoré naznacuji vyznamnu
rolu fludru pri ich stabilizacii. (napr. 3 albit + apatit + 6F,0_; = 3 lacroixit + 9 qtz + 5 fluorit). Geochemicky st porfyry
charakterizované vysokou peralumindznostou, pricom st mierne bazickejsie nez leukogranity, s ktorymi su
pravdepodobne komagmatické. Petrologicky sa vznik porfyrickej struktiry da interpretovat’ ako nésledok tiniku fluidnej
fazy (obohatenej o bor?). Nahla solidifikacia matrixu zabranila d’al$ej diferenciacii, pozorovanej u leukogranitov

a nizky pomer Ca/P obmedzil krystalizaciu apatitu. Jednako, porfyry ukazuju isty stupen diferenciacie, pricom P klesa
a Ca stupa, ¢o vysvetluje vznik neskorého drobného apatitu v matrixe. Saturacie zirkonia indikuja teploty 650-700 °C,
tlak odhadujeme na 100 MPa. Nizke obsahy prvkov REE zabréanili krystalizacii monazitu, ale umoznili prejav
tetradového efektu, ktory je sposobeny postupnym zapiiianim orbitalu 4f prvkov REE a poukazuje na silny efekt
fluidnej fazy, €o je v sulade s taveninou bohatou na F, H,O a B(?) ako indikuju pritomné mineralne fazy.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

During three years of research devoted to specialized granites from the area of Hnilec (Surovec) and oriented to Li
mineralization enriched significantly our knowledge of mineralogy and geochemistry of the Li-F-P granites. We have
identified two related granite types: topaz-free leucogranites and topaz granite porphyries, the latter being parents to not
only Li micas (zinnwaldite, Li muscovite) but also of a unique, rich assemblage of uncommon phosphates: lacroixite
(Na), arrojadite, (Fe, Mn), viitaniemite (Na, Ca), goyazite (Sr), gorceixite (Ba), plumbogumite (Pb) and an unidentified
Fe-Al phosphate. In addition, a wealth of ore minerals occurs in both granites and porphyries (cassiterite, Nb-rutile,
columbite, wolframite, scheelite, uraninite). Petrological analysis has shown that granite porphyries, in contrast to
leucogranites, have lower Ca/P ratio than in apatite, and a relatively low Li/F ratio, which resulted in the formation of
the suite of Na-Fe-Mn-Sr-Ba phosphates at the expense of common apatite or amblygonite (Li). By this they differ from
Li granites drilled in the DIlha dolina valley, not containing rare phosphates. The identified phosphates may be shown to
be related through a series of reactions, which suggest a significant role of fluorine (e.g. 3 ab + apa + 6 F,O_, =3 lacr +
9 qtz + 5 flt). Geochemically, the porphyries are highly peraluminous and slightly more basic than probably
comagmatic leucogranites. Petrologically, the formation of porphyritic texture is interpreted as a consequence of rapid
escape of the fluid phase (enriched in B?). The sudden solidification of matrix prevented further differentiation, which
continued in leucogranite magma, and the low Ca/P ratio limited apatite precipitation. The porphyries, however, show a
certain degree of differentiation with the decrease of P and the increase of Ca, which explains the occurrence of small
late apatite in matrix. Zirconium saturation gives temperatures about 650-700 °C, the pressure is estimated as 100 MPa.
The low REE concentrations prevented monazite crystallization but enabled manifestation of the tetrad effect (caused
by filling the 4f orbitals of the REE) and suggesting a strong effect of fluid phase, which supports the melt rich in F,
H,0, B(?) as indicated by the present mineral phases.
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