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abstraCt

Agakhanovite-(Y), ideally (YCa)�2KBe3Si12O30, is a new milarite-group mineral from the Heft-
etjern pegmatite, Tørdal, southern Norway. Crystals are prismatic along [001], and show the forms 
{100} and {100}. Agakhanovite-(Y) is colorless with a white streak and a vitreous luster, and does 
QRW�ÀXRUHVFH�XQGHU�XOWUDYLROHW�OLJKW��7KHUH�LV�QR�FOHDYDJH�RU�SDUWLQJ��DQG�QR�WZLQQLQJ�ZDV�REVHUYHG��
Mohs hardness is 6, and agakhanovite-(Y) is brittle with a conchoidal fracture. The calculated density 
is 2.672 g/cm3. Optical properties were measured with the Bloss spindle stage for the wavelength 
����QP�XVLQJ�D�JHO�¿OWHU��$JDNKDQRYLWH��<��LV�XQLD[LDO��±��ZLWK�LQGLFHV�RI�UHIUDFWLRQ�\ = 1.567, J = 
1.564, both t0.002; the calculated birefringence is 0.003 and it is non-pleochroic. Agakhanovite-(Y) 
is hexagonal, space group P6/mcc, a = 10.3476(2), c = 13.7610(3) Å, V = 1276.02(9) Å3, Z = 2, c:a 
= 1.330. The seven strongest lines in the X-ray powder-diffraction pattern are as follows: d (Å), I, 
(hkl): 2.865, 100, (124); 3.287, 96, (131); 4.134, 84, (122); 6.877, 56, (002); 2.986, 43, (030); 4.479, 
38, (020); 2.728, 36, (024). Chemical analysis by electron microprobe gave SiO2 69.56, Al2O3 0.35, 
Y2O3 9.69, Yb2O3 0.15, FeO 0.02 CaO 5.75, Na2O 0.07, K2O 4.52, BeO(calc) 7.06, H2O(calc) 1.74, 
sum 98.91 wt%. The H2O content was determined by crystal-structure analysis. On the basis of 30 
anions, the empirical formula is (Y0.89Yb0.01Ca1.06)81.96(H2O)0.92Na0.02K1.00(Be2.93Al0.07)83.00Si12.02O30. The 
FU\VWDO�VWUXFWXUH�RI�DJDNKDQRYLWH��<��ZDV�UH¿QHG�WR�DQ�R1 index of 1.9% based on 660 unique observed 
UHÀHFWLRQV�FROOHFWHG�RQ�D� WKUHH�FLUFOH� URWDWLQJ�DQRGH� �0RKF X-radiation) diffractometer equipped 
with multilayer optics and an APEX-II detector. In the end-member structure of agakhanovite-(Y), 
the A site is occupied equally by Y and Ca, and the B site is vacant; agakhanovite-(Y) is the Y-analog 
of oftedalite: ScCa�2KBe3Si12O30, and the Y-Ca-Be analog of klöchite, (Fe2+Fe3+)�2KZn3Si12O30.
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introduCtion

Oftedal and Sæbø (1965) reported significant Y-REE in mi-
ODULWH�IURP�*URUXG��1RUZD\��ýHUQê�HW�DO���������GHVFULEHG�<�ULFK�
milarite from the Jaguaraçú pegmatite, Minas Gerais, Brazil, 
and the Strange Lake peralkaline complex, Labrador-Quebec 
border, Canada, with up to 7.9 wt% Y2O3 and 2.9 wt% REE2O3 
in the latter. Nysten (1996) reported Y-rich milarite from granitic 
pegmatites in Sweden with up to 8.89 wt% Y2O3. These milarites 
were all strongly compositionally zoned, preventing character-
ization and description as a new species. Raade and Kristiansen 
(2000) and Kristiansen (2009) reported Sc as a major element in 
one sample of milarite from the granitic pegmatite at Heftetjern, 
Tørdal, southern Norway. Hawthorne (2002) suggested that 
this could be a new mineral of the milarite-group, and it was 
described by Cooper et al. (2006) as the new species oftedalite, 
ideally (ScCa)�2KBe3Si12O30. The Heftetjern pegmatite also 
contains many minerals with essential Y: yttropyrochlore-(Y), 
yttrobetafite-(Y), polycrase-(Y), gadolinite-(Y), thalenite-(Y), 

calcian hingganite-(Y), manganoan hellandite-(Y), kainosite-(Y), 
and kamphaugite-(Y), suggesting the possibility of an Y-analog 
of oftedalite. Detailed examination of Y-rich parageneses of the 
Heftetjern pegmatite eventually led in 2011 to the discovery of 
tractable crystals of high Y content that could be characterized 
as a new species.

This mineral is named agakhanovite-(Y) after Atali A. 
Agakhanov (b. 1971), mineralogist at the Fersman Mineralogical 
Museum, Moscow, Russia, who has worked on a wide variety 
of pegmatite minerals, and in particular on the minerals of the 
milarite group. The new mineral and mineral name have been 
approved by the Commission on New Minerals, Nomenclature 
and Classification, International Mineralogical Association 
(IMA 2013-090). The holotype specimen of agakhanovite-(Y) 
is deposited in the Mineralogy collection of the Royal Ontario 
Museum, 100 Queens Park, Toronto, Ontario M5S 2C6, Canada, 
catalog number M43863.

oCCurrenCe

The Heftetjem cleavelandite-amazonite pegmatite is situated 
in a marshy area between Høydalen and Skarsfjell in Tørdal, 
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