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New data on yttrocrasite from the Clear Creek pegmatite, Burnet County, Texas
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Abstract

X-ray diffraction data for non-metamict yttrocrasite from the Clear Creek pegmatite,
Burnet County, Texas, shows it to be orthorhombic, space group Pbcn, a = 12.862(7), b :

4.810(2) ,  c  :  4 .571(3)  A,  V = 282.79 As.  The mineral  is  b iax ia l  ( - )  wi th a = 2.131(2) ,4 =

2.137(2) ,  y  :  2 .A2(2) ,2V, :  60-70' .  The st rongest  d i f f ract ion l ines are 2.147(100X600),
6.455(90X200),  4.331(90X110),  and 3.121(30)(310).  The calculated formula,  based on
ABr(O,OH)6. is (Yo..orREo.1a1Tho.116l.Jo orrMno oorCao ,0nPb' o0r)(Ti1.636Feo o"2Wo ourTao oor)j(Or.ous
OHor*).X-ray, optical,  and chemical analysis suggests that yt irocrasite is the t i tanium-rich
'nd-member of the euxenite group of rare-earth mult iple oxides.

Introduction

Yttrocrasite, an oxide of t itanium, thorium, and
the yttrium-group rare earths was discovered by Hid-
den and Warren in 1906. The original description
included an incomplete wet chemical analysis and a
few physical properties. The type locality, a granite
pegmatite two miles east of the famous Barringer Hil l
rare-earth pegmatite, was inundated during the con-
st ruct ion of  Lake Buchanan in 1936.  Addi t ional  data
on yttrocrasite have not been obtained because of
the combination of scarcity of material and its char-
acteristic metamict state.

Occurrence

The pegmatites of the Llano Uplift region of cen-
tral Texas are well known as sources of a large variety
of primary and secondary rare-earth minerals. In
May 1976 the author discovered three crude crystals
of yttrocrasite at the Clear Creek pegmatite, Burnet
County, Texas (Crook, 1977). Associated minerals
include gadolinite, behoite, rowlandite, tengerite, ytt-
rialite, allanite, samarskite, fergusonite, bastnaesite,
cyrtolite (zircon), uraninite, thorite, "gummite",
thorogummite, and texasite.

Yttrocrasite is found in perthit ic blocky microcline
and biotite associated with hematite staining within
the inner intermediate zone of the pegmatite. Small
areas within the perthite are vuggy and are fi l led with
smoky quattz, hematite, biotite, and fergusonite.
Clear Creek yttrocrasite is clearly associated with

fergusonite and cyrtolite intergrown within biotite
plates. Three distinct crystals were found, megascop-
ically distinguishable from the other rare-earth spe-
cies by their color (green-brown) and their shape
(or thorhombic-d ipyramidal ) .

Physical properties

Yttrocrasite occurs as prismatic crystals with ob-
served forms {100},  {010} ,  and {001}.  Fracture is  un-
even to subconchoidal, and there is no observable
cleavage. The color is green-brown and the crystals
are typically opaque but are transparent in thin frag-
ments. A dull exterior alteration coating is common.
The streak is pale-brown. to greenish-gray and the
hardness is 5t/z-6. The specific gravity (21'C) was
determined by repeated measurements using a Ber-
man balance to be 5.315(5)  on unal tered mater ia l ,
4.624(5)-5.149(5) on metamict specimens, and 4.26\5)
on alteration coatings. The habit is prismatic, the
morphology being similar to polycrase, a member of
the euxenite group. Although a tabular habit has
been reported for specimens from the Southern
Pacific Sil ica Quarry, Nuevo, California (Murdoch

and Webb, 1956), it was not observed on those from
Clear Creek.

The mineral  is  b iax ia l  ( - )  wi th a :  2 .131(2) ,0 :

2.137(2), t : 2.142(2), 2V, : 60-70" (Na light).
Pleochroism is X : colorless, amber to pale brown, I
: brown, Z : brown, green-brown to opaque with
a b s o r p t i o n  X >  Y >  Z .
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Table L X-ray powder data for  yt t rocrasi te total cations, consistent with the euxenite group,
ABr(O,OH).. There is considerable substitution in all
sites, and the chemical formula of the analyzed mate-
rial is (Yo..orLao.oo3Ceo orrPro oorNdo.ooorSmo.orrGdo.oorn
Tbs.e6lDlo.orsH06 o62Ere.e2, Tmo oorYbo.oouLuo.oorTho.r*
IJo.orn M no.oorCA0. ro4Pbo.006 ) (Tir.rr. Feo.orrWo. o.2T ao. oo, )
(O5 .b8oH..eor). Thus the formula is ideally AB,
(O,OH).  wi th A :  Y,  Th,  Ca,  U,  RE; B :  T i ,  Fe3+,
and W. Both metamict  and non-metamict  mater ia l
were found to have essentially the same composition.

Table 2.  Microprobe analysis of  yt t rocraslrc ( l )  and samarski te
(2) ,  Burnet  County,  Texas

-obs - c a 1 c

200
110
3 r0
2I I
o02

r02
510
600
420
o22

912
11 ,  10
4l-4

6 . 4 5 5
4 . 3 3 1
3 . r2J ,
2 . 9 5 4
2 . 4 0 1

2 .369
2 . 2 4 L
2 . 1 4 7
r .  8 6 5
r .  6 5 8

l .  189
l .  L32
1 . 0 9 4

6  . 4 3 1
4 . 3 1 0
3 .126
2 . 9  4 4
2 . 4 0 3

2 . 3 6 3
2 . 2 4 L
2 . t 4 4
1 .  8 6 3
1 .  6 5 6

1 .  1 8 6
1 .  133
1 . 0 9 3

90
90
30
20
20

20
30

100
30
10

5
10
10

CuKc rad ia t ion ,  Ph i l l i ps -Nore lco  d l f f rac tooeter .
In tens i t ies  v isua l l y  es t ina ted .

X-ray crystallography

Single crystals were studied using oscil lating crys-
tal, Weissenberg, and precession methods. Unit-cell
parameters from a least squares refinement are a :
12.862(7) ,  b :  4 .810(2) ,  c  :  4 .571(3)4,  a ib. .c  =
2.674:1:0.950,  V = 282.79 A3.  Ext inct ions observed
w e r e :  { 0 k l } ,  k : 2 n +  1 ; l h \ l l , l : 2 n t -  l : l h k } l , h +  k
= 2n l- 1. The space group Pbcn is proposed. Powder
data from a Phil l ips diffractometer (Table I ) were
indexed using refined lattice parameters from the
single-crysta l  s tudy.

The space group, Pbcn, is consistent with members
of  the rare-ear th mul t ip le ox ides,  and Strunz (1970)
has tentatively classified yttrocrasite as a member of
the euxenite group. All three of the cell parameters
are consistent ly  shor ter  than euxeni te and do not
match any of those reported for group species. How-
ever, axial ratios are similar, with those of yttrocra-
site being almost identical to samarskite (2.75:l:0.949).

Chemical analysis

An electron microprobe analysis (Table 2), con-
ducted wi th 150 nA specimen current  and 15 kV
excitation voltage, helped identify yttrocrasite. Water
was measured by weight loss on ignition. The iron is
assumed to be present as Fe3+, because this is the
valence of iron reported in the originally-described
yt t rocrasi te mater ia l  (Hidden and Warren,  1906).
Corrections were made using Rucklidge's EMPADR
VII  program (J.  Ruckl idge and E.  L.  Gasparr in i ,
Department of Geology, University of Toronto, writ-
ten communicat ion,  1969).

Electron microprobe analyses were normalized to 3

Ca0

Mco

Mn0

Na20

Kzo

F"zo3

Ti02

A1  -0 .

w0.

s  i 02

Pb0

Ta .0 ,

Nb^0_

ThO2

Uso8
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3
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1 0 . 8 8

2 . t 7
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0 . 1 3
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0 . 8 8

2 . 0 9

0  . 0 7
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0 . 1 0

1  . 6 3

0 . 1 4

0 . 2 6

0  . 7 7

9 8 .  7 0

7 . 6 9

0 . 0 2

0 .  t 8
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0 . 1 9

0 . 6 3
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0 . 2 6
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0 . 1 3

0 . 6 8

0 .  0 5

1 . 3 6

0 . 0 4
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Discussion

These data suggest that yttrocrasite is the titanium-
r ich,  n iobium-,  tanta lum-poor end-member of  the
euxenite group of rare-earth multiple oxides. Optical
and physical properties are generally consistent with
other members of the series. Metamict yttrocrasite
differs from non-metamict material only by its lower
specific gravity, isotropism (n : 2.14), well-developed
conchoidal fracture, and alteration coatings. Chem-
ical composition is apparently identical for both
states. X-ray data show yttrocrasite to have space
group Pbcn, consistent with the euxenite group.
However, all three lattice parameters are significantly
smaller than any of those reported for euxenite, poly-
crase, samarskite, fersmite, etc. The reduction in cell
size is proportional for all three axes, and the axial
ratio of yttrocrasite is very similar to all members of
the AB,(O,OH). series.

Considerat ion of  the ionic  radi i  o f  subst i tu t ing e le-
ments in  e i ther  the A or  B s i te  a lone does not  account
for the significantly smaller cell size in yttrocrasite.
Members of the euxenite group crystall ize in a colum-
bite-l ike layer structure in which the I cations occur
every third layer. This layering is parallel to closest-
packed planes of zig-zag chains of B octahedra (Gra-
ham and Thornber,  1974).  Sl ight  adjustments in  the
oxygen atoms change the coordination number of the
I ions to eight. However, all members of the series
are characterized by extensive substitution in the 14
si te,  which resul ts  in  var iable bond lengths and

charge distribution for the I polyhedra. Ideally the I
s i tes are e ight-coordinated,  but  var iat ion in  thel -s i te
ionic  radi i  causes d is tor t ion of  the octahedra,  and
smaller cations (Y3+ ) are more stable in six-fold coor-
d inat ion.  Thus the I  s i te  is  x-coordinated,  the coordi -
nat ion number depending on the e lements present .

Assuming a fersmite-l ike structure, the zig-zag
chains of  8-s i te  octahedra are jo ined by common
corners to form two-dimensional  double layers.
These are in ter l inked by e ight-coordinated large (RE)

cat ions (Alexandrov,  1960).  The shor tened cel l  pa-
rameters in yttrocrasite must be due to considerable
corrugation of the zig-zag chains ofB (Ti) octahedra,
resulting in an overall contraction of the structure.
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