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A NEW YTTRIAN APATITE ENCLOSED IN QUARTZ FROM NAEGI, GIFU
PREFECTURE, JAPAN

Kercur OMor1 AND Hirosur Konno, Institute of Mineralogy,
Petrology and Economic Geology, Tohoku University,
Sendai, Japan.

During an investigation of the minor elements contained in quartz
of a pegmatite from Naegi, Gifu Prefecture, Japan (Omori and Konno,
1961), the writers found an apatite which contained a remarkable amount
of yttrium, an element not heretofore reported as prominent in apatite.
The present mineral differs its color, specific gravity, refractive indices,
x-ray powder diffraction and chemical composition from abukumalite
studied by Omori and Hasegawa (1953).

The mineral was discovered in quartz by observations on an arti-
ficially etched crystal (Fig. 1). This occurrence differs from the ordinary
occurrence of pegmatitic apatite. The mineral measures 10-32 mm long
and 2-5 mm wide. The larger crystals usually have a slender druse in
their center (Fig. 2). The crystal form is hexagonal prismatic.

The mineral is pale greenish-white with a vitreous luster. Careful
measurement of the specific gravity was made using a pycnometer, with
the result recalculated to 4° C.; G 3.188.

Under the microscope a thin section of this mineral is colorless, trans-
parent and uniaxial negative. The indices of refraction measured with a
total refractometer; e=1.6389, w=1.6452, e—w={(—)0.0063.

X-ray powder diffraction data were obtained by the Geigerflex dif-



Fic. 1. Photograph of yttrian apatite enclosed in etched quartz, on which Dauphine and
Brazil twins can be observed. Ordinary light, magnification X1.3.

F16. 2. Photomicrograph of yitrian apatite. Ordinary light, magnification X20
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TasLE 1. X-RAY DIFFRACTION DaTA FOR YTITRIAN APATITE AND APATITE

‘ Apatite
Yttrian apatite, Naegi, Japan (Cu radiation, Ni filter)
(Fe radiation, Mn filter) =
Kurokura, Japan
d(d) /T, hkl ‘ d(d) /Ty
3.439 35 002 3.453 37
3.167 12 102 3.164 12
3.075 15 120, 210 3.089 14
2.803 100 121,211 2.840 100
2.711 45 112 2.780 60
2.714 65 300 2.722 28
2.624 25 202 2.637 40
2.290 5 122,212 2.292 40
2.257 25 130,310 2.265 10
1.939 25 222 1.957 28
1.885 \ 12 132, 312 1.903 11
1.837 25 123,213 1.841 43
1.802 9 231,321 1.804 14
1.770 15 140,410 1.779 5
1.749 9 402 1.752 7
1.720 12 004 == —
1.639 | 6 232,322 == =
1.470 6 502 — =
1.452 6 304 1.455 | 14
1.429 5 151 = | —

fractometer with Mn-filtered Fe radiation (A =1.9360 A). The interplanar
spacings and intensities for all curves are given in Table 1 and compared
with apatite from Kurokura, Japan. The lattice constants of the hexag-
onal unit cell, 4=9.397A and ¢=6.860 and the axial ratio ¢:a=0.730,
are similar to the apatite studied by Gruner and McConnell (1937),
McConnell (1937, 1938) and Naray-Szabo (1930).

The calculated specific gravity using the lattice constants and chemical
formula derived below is G =3.296, which is close to the measured value.

Infrared absorption spectra were obtained for wave lengths 2 to 15
microns with a split beam spectrophotometer; Perkin-Elmer Model 21
with a NaCl prism. The specimen was ground to a fine powder in an
agate mortar and 1-2 mg of material mixed with ca. 400 mg of KBr.

The infrared spectra have two strong bands at 9.2 and 9.6 microns,
one medium band at 10.5 microns and two weak bands at 2.95 and 6.15
microns as shown in Fig. 3, which are similar to the two apatites studied
by Omori (1961).
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F1c. 3. Infrared absorption spectra of yttrian apatite and apatites.
TABLE 2. CHEMICAL COMPOSITION OF YTTRIAN APATITE, NAEGI, JAPAN
| Mol.
Wt. % pr:p. Atomic proportion

Si0, 2.63 43 | Si (quartz) 43 | 0 (quartz) 86
ALO; 0.36 3 Al 6| 0 9
FeyOs 0.41 2 Fe 4 6
MnO 0.17 2 | Mn 2 2
TiO, None 867
MgO None
Ca0O 43.32 7713 | Ca 773 713
(Ce) 203 0.32 1 Ce 2 3
(Y):05 10.65 0 |Y 80) 120
ThO, None
Py0s 40.29 284 | P 568 1420
Cl 0.12 3 | C 3 (=1
F 2.82 148 F 148; 187 (—)74
H.0(4) 0.32 18 | H 36 18
Hx0(—) 0.28

Total 101.69 2362
Less O for F 1.19 Less O for OH 36
Less O for C1 0.03 Less O for quartz 86

100.47 2240

Total

Total
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The chemical analysis is given in Table 2. The most noticeable differ-
ence from normal apatite is the high content of Y50;. The Y ion occupies
the Ca position. X-ray fluorescence analysis also was used for determin-
ing Y. The small amount of SiO., may be caused by included quartz.

The formula derived from the analysis is

(Ca'zl:l*—a Y:§CCZ+F ei+Al:+Mni+) 867P:2-BO:;40 (Fi:sCl;—OH;D 187
or, simplified, (Cas1Y0.6)1.7P5.0012.0(F0.s0Ho.2)1.0 or even more simply
(Ca,Y)s.7(PO)s(F,0H). The molecular amounts of yttrian apatite and
included quartz are 96.3 per cent and 3.7 per cent respectively. The
totals of the recalculated univalent cations and anions of yttrian apatite
are 4666 and 4667 respectively.

The above formula may be represented as (Cas—xYz/sx) (POy)3(F,OH).
When x=1, the formula is that of the present mineral and when x=35,
the end member become yttroapatite.

The writers are indebted to Dr. Paul F. Kerr of Columbia University
for kindly reading the manuscript.
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ETCHING OF SYNTHETIC FLUORPHLOGOPITE

A. R. PATEL AND S. RAMANATHAN, Physics Department, Sardar
Vallabhbhai Vidyapeeth, Vallabh Vidyanagar, India.

INTRODUCTION

Considerable work has been reported on the etch patterns produced
on cleavage faces of natural muscovite and other types of micas. It seems
that no etching work has been reported so far on synthetic mica. In





