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Kumdykolite from the ultrahigh-pressure granulite of the Bohemian Massif
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abstract

:H�UHSRUW�WKH�¿UVW�RFFXUUHQFH�RI�NXPG\NROLWH��D�KLJK�WHPSHUDWXUH�DQDORJ�RI�DOELWH��LQ�WKH�(XURSHDQ�
Variscan belt. It was discovered in an ultrahigh-pressure, diamond-bearing quartzofeldspathic granulite 

IURP�WKH�QRUWKHUQ�%RKHPLDQ�0DVVLI��,W�LV�DVVRFLDWHG�ZLWK�SKORJRSLWH�DQG�TXDUW]�LQ�D�PXOWLSKDVH�VROLG�
LQFOXVLRQ�ZLWKLQ�JDUQHW��FRQVLGHUHG�WR�UHSUHVHQW�D�WUDSSHG�ÀXLG�RU�PHOW�SKDVH��0LFUR�5DPDQ�DQDO\VLV�DQG�
PDSSLQJ�DORQJ�ZLWK�%6(�UHYHDOHG�WKH�SUHVHQFH�RI�D�VXE�HTXDQW��HORQJDWHG�JUDLQ�RI�NXPG\NROLWH�UHDFKLQJ�
20 Rm in length. WDX analysis has shown that kumdykolite contains 2 wt% CaO, probably indicating 

VLJQL¿FDQW�PLVFLELOLW\�ZLWK�WKH�&D�HQG�PHPEHU�VY\DWRVODYLWH��6LPLODU�WR�WKH�FDVH�RI�PLFURGLDPRQG�LQFOX-

sions, the kumdykolite-bearing multiphase inclusion is located in the Ca- and Mg-rich central part of the 

garnet and thus must have been trapped at P > 4 GPa. The inclusion minerals, however, crystallized upon 

decompression and cooling during the exhumation. Kumdykolite preservation thus provides independent 

HYLGHQFH�IRU�KLJK�WHPSHUDWXUH�RI�WKH�RULJLQDO�WUDSSHG�ÀXLG��RU�PHOW��FU\VWDOOL]DWLRQ��DQG�UDSLG�FRROLQJ�RI�
WKH�URFNV��2XU�UHVXOWV�LPSO\�WKDW�NXPG\NROLWH�DQG�RWKHU�IHOGVSDU�PRGL¿FDWLRQV�VWDEOH�DW�HOHYDWHG�SUHVVXUHV�
and temperatures may be common phases in quartzofeldspathic granulites and need to be searched for.
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IntroductIon

Quartzofeldspathic diamond-bearing ultrahigh-pressure (UHP) 

JUDQXOLWHV�RI�WKH�QRUWK�%RKHPLDQ�FU\VWDOOLQH�EDVHPHQW��(XURSHDQ�
9DULVFDQ�%HOW��.RWNRYi�HW�DO������D������E��DUH�IDYRUDEOH�IRU�WKH�
occurrence and preservation of rare K or Na feldspar modifications 

formed at extreme P-T conditions; this is due to their bulk rock 

composition (high ASI up to 1.5, high alkali content both reaching 

about 3 wt%) and rapid cooling during exhumation (Kotková et al. 

������=XODXI�HW�DO���������:H�UHSRUW�WKH�SUHVHQFH�RI�NXPG\NROLWH�
in one of the multiphase solid inclusions in garnet within a felsic 

garnet-kyanite-feldspar-quartz granulite from the T7 borehole, 

ORFDWHG�DW�WKH�YLOODJH�RI�6WDUp�LQ�WKH�ýHVNp�VWĜHGRKRĜt�0RXQWDLQV�
(see Kotková et al. 2011a, 2011b). This orthorhombic form of 

NaAlSi3O8 was first described in diamondiferous eclogite from 

the UHP Kokchetav Massif, Kazakhstan, as micrometer-sized 

inclusions in omphacite (Hwang et al. 2009), and recently from 

the Sahara 97072, 3H3 enstatite chondrite (Németh et al. 2013). 

Kumdykolite is metastable, and is presumed to be a high-temper-

ature modification of albite by analogy with the corresponding 

calcium end-member svyatoslavite (Hwang et al. 2009), although 

kumdykolite has not yet been synthesized. Svyatoslavite and 

dmisteinbergite (pseudo-orthorhombic and hexagonal CaAl2Si2O8, 

respectively) are metastable phases at room temperature and 

pressure, crystallizing at temperatures as high as 1200–1400 sC. 

These two phases have been reported from burning coal dumps 

in Chelyabinsk, Russia, and the latter recently discovered in the 

Allende meteorite (see Abe and Sunagawa 1995; Krivovichev et 

al. 2012; Ma et al. 2013).

The aim of this paper is to describe the mode of occurrence of 

kumdykolite and to discuss the possible use of its presence to the 

interpretation of P-T evolution of the rocks.

experImentaL methods
Raman spectra were collected using a Thermo-Scientific model DXR microscope 

equipped with a 532 nm line laser for excitation of mineral phases at the Institute of 

Chemical Technology Prague. Locations of interest were positioned using a motor-

ized XY stage and an optical camera. The lateral resolution of the measurements 

was identical to the laser spot size, which was focused by the 100× objective lens 

to about 1 Rm. Analytical conditions were as follows: laser power about 10 mW, 

a spectrograph with holographic grating (400 gr./mm) and pinhole width 25 Rm, 

acquisition time 10 s, 10 accumulations summed together to obtain a spectrum. A 1 

Rm step was selected for microspectroscopic line mapping using the OMNIC AtlRs 

imaging software program (ThermoFisher Scientific, Inc., Massachusetts, U.S.A.). 

The standard deviation of the wavenumber axis is 1.8 cm–1 with full-range grating.

Chemical analysis (wavelength-dispersive X-ray spectroscopy, WDX) was per-

formed on a CAMECA SX100 electron microprobe at the Department of Geological 

Sciences, Masaryk University, using an accelerating voltage of 15 kV, beam current 

of 8 nA, and 4 Rm beam diameter. The following standards were used: sanidine (K, 

$O��6L���ZROODVWRQLWH��&D���DQG�DOPDQGLQH��)H���%DFNVFDWWHUHG�HOHFWURQ�LPDJHV��%6(��
were captured at the same conditions. For standard deviation of the measurement 

see electronic supplement1. The mineral formula of kumdykolite was normalized 

on the basis of five cations.

resuLts

Kumdykolite has been identified in one of several multiphase 

solid inclusions (MSI) enclosed in a large (2.3 mm in diameter) 

garnet in a felsic, diamond-bearing, garnet-kyanite-feldspar-quartz 

granulite with late phlogopite (Kotková et al. 2011a, 2011b; see 
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