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Abstract

Polymignyte, zirkelite and zirconolite have often been considere¢ the same mineral.
Their occurrence, with calciobetafite (a new member of the pyrochlore group), in a
“‘sanidinite’” from Campi Flegrei has allowed their crystal-chemical study and identifica-
tion as three distinct phases. The three minerals are polymorphs of the compound: (Ca,Na,
REE Th . . Y™ ZeY(Ti.Nb, . )Yi(Fe, T))V'VO,s. The crystal structure of zirconolite
(space group C2/c) has been previously determined (Gatehouse et al., 1981) on synthetic
crystals; those of polymignyte (e.g., Acam) and zirkelite (e.g., P3,2) are described in the
present paper. The crystal structures of polymignyte, zirkelite and zirconolite may be
derived from that of pyrochlore. Chains, formed by distorted (Ca,REE .. ) cubes
alternating with (Ti,Nb . .) octahedra in pyrochlore, are replaced in the remaining
minerals by either chains of Zr polyhedra with sevep vertices or chains in which
(Ti,Nb . . ) octahedra alternate with distorted (Fe,Ti . . ) tetrahedra or trigonal bipyra-
mids. The different arrangement of these chains gives rise to the different symmetries of the
three phases. The crystal structures of zirkelite and zirconolite are very similar, as they
differ only in the stacking of identical pairs of layers of polyhedra. The difficulties in
distinguishing the three polymorphs by X-ray powder diagrams are discussed.

Introduction : , nized on the basis of their morphology and some
Calciobetafite, a new species of the pyrochlore —optical features: (1) small (0.1-0.2 mm) octahedral
group, and related minerals have been found at crystals, reddish brown in color and isotropic; (2)
‘Monte di Procida (Campi Flegrei, Campania, Italy) elongated prisms (maximum 0.4 mm) enclosed in
in a rock known as ‘‘sanidinite’’. This subvolcanic ~ sanidine and sometimes in the interstitial glass
rock is present in a phreatomagmatic explosion bordering the K-feldspar, dark red in color, show-
brec.ia. The age of this pyroclastic formation, ing parallel extinction and very weak pleochroism;
determined on an alkali-trachitic obsidian by the K/ (3) platy crystais with roughly hexagonal outline;
Ar method (Gillot, pers. comm.) is 0.035 m.y., luster resinous, brittle with splintery fracture; black
whereas the absolute age of sanidinite, determined  in color and reddish brown in very thin splinters,
with the same method on the enriched feldspathic ~ showing birefringence with extinction parallel to an
fraction, is 0.084 (+0.008) m.y. (Civetta, pers. edge. :
corrm.). The sanidinite is composed of 75% sanidine By X-ray analyses the three species were identi-
(Orys), 16% plagioclase (Anss), Mg-hastingsitic am-  fied as a member of the pyrochlore group, polymig-
phibole (occasionally with a core of clinopyroxene), nyte and zirkelite respectively; the last mineral is
biotite, magnetite, apatite and sphene. Minor inter- always the dominant phase in intergrowths of zirke-
stitial glass-is also present. Occasional small col- lite, zirconolite and pyrochlore. Conflicting data
ored crystals were found scattered throughout the  have been reported in the literature concerning
rock: three possible species were tentatively recog-  polymignyte, zirkelite and zirconolite, which have
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Table 5. Calciobetafite: thermal vibration cllipsoid parameters;
electrostatic charge balance.

rmsd (X) U™a U™b Utc  (°)
Me8 0.091(3) 54.74 54,74 54,74
0.102(3) = = —
0.102 = < =
Me6 0.076(3)  54.74 54.74 54.74
0.122(3) - ’ - C -
0.122 - - -
0] 0.068(12) _ 90 v 45 135
0.117(7) 0 90 90
0.121(8) ST 135 135
(0,F) 0.15(2) | isotropic
Anions Bonded cations : Bond strengths §
-0 Me8, Me8, Me6, Me6 1.97
(O0,F) Me8, Me8, Me8, Me8 1.75

§ after Donnay and Allmann (1970)
Estimated standard deviatiqns (in parentheses) refer to

the last digit.
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Table 8. Polymignyte: thermal vibration ellipsoid paramcters.

e e Angle with respect to
Atom rmsd(A) Q(O) b(°) ()
Me8 0.083(2) 149(9) 90 59(9)
0.090(2) 59(9) 90 31(9)
0.094(1) 90 180 90
Me7 0.072(2) 107(8) 163(8) 90
0.083(2) 17(8) 107(8) 90
0.094(1) 90 90 180
Me6(1) 0.088(%) 157(14) ©.113(14) 90
0.096(2) 113(:4) 23(14) 90
0.114(2) 90 90 180
Me6(2)  0.079(3) 142(14) 90 52(14)
0.087(3) 52(14) 90 38(14)
0.087(3) 90 180 90
‘Med 0.071(9) 55(2) 145(2) 90
' 0.180(7) 90 90 0
0.194(7) . 145(2) 125(2) 90
0(1) 0.081(9) 155(8) 78(16) 111(7)
0.105(7) 82(15) 15(15) 78(11)
0.137(7) 67(6) 82(10) 155(7)
0(2) 0.072(10) 45(9) 133(9) 80(6)
0.110(7) 46(10) 44(10) 91(14)
0.132(7) | 83(11) 98(11) 162(6)
0(3) 0.086(13) 114(24) 156(24) 90
0.108(11) 24(24) 114(24) 90
0.134(10) g0 90 180
o(4, 0.092(12) 104(23) 166(23) 90
0.102(11) 90 : 90 0
0.114(10) 166(23) 76(23) 90
0(5) 0.085(12) 90 90 180
0.096(12) 35(11) 125(11) 90
0.139(10) 125(11) 145(11) 90

Estimated standard errors (in parentheses) refer to the

last digit.




Table 9. Polymignyte: electrostatic charge balance.

Anions Bonded cations Bond strengths$§
o(1) ~ Me8, Meb(1), Me6(2), (Med,Me5) 1.95
0(2) Me8, Me7, Me7, Me6(2) 1.97
0(3) Me8, Me8, Me7, (Me4,MeS5) 2.07
0(4) Me8, Me8, Me7, Me6(1) 1.99
1.99

0(5) Me7, Me6(2), Me6(2), Me5

§ after Donnay and Allmann (1970)
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Table 10. Polymignyte: observed and calculated structure amplitudes. (* "unobserved" reflections)
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Table 12. Zirkelite: electrostatic charge balance.

"Anions

Bonded cations

Bond strengths§

0(1)
0(2)
0(3)
o(4)
0(5)
o(6)-
0(7)

Mes(2), Me6(2), Me6(2), Meb

. Me8(1), Me8(2), Me7, MebS

Me8(1), Me8(2), Me7, Me6(2)
Me8(1), Me6(1), Me6(2), Meb
Me8(2), Me7, Me7, Me6(2)
Me8(1), Me7, Me7, Me6(1)
Me7, Me6(1), Me6(2)

1.85
2.18
2.02
1.91
2.00
2.04
2.00

§ after Donnay and Allmann (1970)
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