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Abstract

Kimzeyite, a zirconium-rich garnet, found in a shoshonitic basalt from Stromboli has been
submitted to chemical and X-ray structure analysis. The cell edge, determined with single-
crystal diffractoraetry, is 12.365A. Three points on the crystal used for the X-ray structure re-
finement were analyzed with the electron microprobe. The chemical formula assigned cn the
basis of the chemical analysis, tl-¢ site occupancy refinement, and the known spectral data is:
(Cay94Mgo o)l 71121 TipasMg0132)S1, 51AL 0 F€d%9)O12. The bond distances are: T-0 1.725, Y-O

2.055, X-0O 2.472A.

Introduction

The name kimzeyite is applied to the calcium gar-

nets with zirconium as dominant cation in the six-
coordinated position and containing Al and Fe’* as
compensating ions in the tetrahedral position (Ito
and Frondel, 1967). The only example of kimzeyite
known till now is that from Magnet Cove, Arkansas
(Milton et al., 1961), since the calcium garnets high
in zirconium describcd by Borodin and Bykova
(1961; quoted from Ito and Frondel, 1967) and by
Keritnig et al. (1978) can be considered as Zr-
schorlomites, their. kimzeyitic component being less
than 50 percent. '

Previous works (Ito and Frondel, 1967; Dowty,
1971; Fivggins et al, 1977a,b) have utilized Moss-
bauer, optical and infrared spectroscopy, but no crys-
tal-chemical study on natural Zr,Ti-bearing garnets
based on X-ray structural determination is available
at present. We aim to fill this gap with the determina-
tion of the crystal scructure of kimzeyite found in a
lava sample from Stromboli, Aeolian Islands.

Description of the sample and cb ¢mical analysis

A mineralogical and petrographic study was cas-
riea out on lava flow and scoria samples collected
from the last effusive activity (November 1575) of
Stromboli Island. The analyzed samples are shosho-

0003-0C 1X/80/0102-0188$02.00 188

nitic bas2!s (Capaldi et al., 1979). Minerals were sep-
arated from the lava sample with heavy liquids. The
light fraction contains zoned plagioclase and some
grains of saccharoidal azure quartz. The heavy frac-
tion contains dark green salitic pyroxene, olivine,
dark zreen spinel, monticellite, and some brown gar-
nets with a cell edge (a = 12.365A) similar to that of
kimzeyite. The unit cell of the Stromboli garnet is
also similar to that of some Zr and Ti garpets synthe-
sized in the ternary system Ca,Fe,Si,0,, (andradite)-
Ca,Zr,Fe,Si0,, (kimzeyite)-Ca,Ti,Fe,Si0,, (schorlo-
mite) (Ito and Frondel, 1967).

The same crystal was used for the electron micro-
probe analysis and for the X-ray data collection. In
Table 1 the microprobe chemical analyses of three
points in a crystal of the Stromboli kimzeyite are
compared with the analysis of the Magnet Cove kim-
zeyite. The analyses were carried out in the wave-
length dispersive mode on a fully automated ARL-
SEMQ instrument operated at 15 kV, 0.2pA beam
current and a defocused beam. On-line data reduc-
tion was based on the Ziebold and Ogilve (1964)
method by the use of Albee and Ray (1970) cosrec-

“tion factors. The following standar ¥ were used: horn-

biende, Wilberforce, Ontariq, for Fe; 127Jd,s pyrox-
ens for Ca; A 128 ilmenite for Ti and M,,; zircon for
Zr and Si; Amelia albite for Al
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‘Table 4. Observed and calculated structure factors of kimzeyite. The reflections
' were considered as unobserved.

/EC/

d3ef
13,4
19.8
0.2
a2
-5 1
~3a0
-3 .6
?2.(?
BT 3
=21a.7
-1,
~1%91

el

.‘)3,
1Y
1e
-3
1:5
=173
=39, 1
0ot
323
39 &
"(f'qul
14690
31,1
"/o}
=3z
[ ot
Yol
-l la7
-6
40447
1M
356,9
6.
~139,
107
=it 5
SUL 0
.:jli)
1He 8
37.4
1.0

LR i

Ol ~-

=255
L y—
lTueh

g b

~ = L~

Ut & A

o

J

[SHECIIRE

3T

oo

N~

~oex e
ROIRS Gl e

G

NN P U A T
i

marked by an asterisk

L JEO/

Z Ihaelt
I D3 e it
a 33,2

P el
I o T
2 43563
o 10e 7
2 Tiebh
o d0e 7
e 234409
e IHQ")
2 S3ael

brle s
1“)v?.‘-
2
),'.'Iarf
.ii‘)tfj
Ju2er
L7ets
Sl eH
PHek
JREN
Ve f
Cir e )
e
Sef
‘V:Jl‘.

o~
&

P
%

2
b3

o U
450
206t
1e f
el
FHe G

Wl L b w WIS N NN U RS RS U Ao
2

a5
13,1
7.4
Pf)».&
SLeb
Yidh g 3
l't)lo")

G560

< X

-
=

‘

W b W w

3 ;‘E‘V‘R‘a“
3 et
3 S5ed
3 lise 7
3 R
3 el
3 A d
3 LR
3w 3ol
3 G S

/0

«l'%f’@,,{:

“D 5 e

3
7o
19,1
G la0
e
73,1
-kl

2372at

Lln“i"

Yl o

43,7




NN WS

L
i 1
5 Zu
3 !
3 3
3 e
3 fea)
34 e
bE 3
K gk 4
g L
3 (=
@ oy
b R le)
4 R4
A o
4 Dy
o 16
4 e )
[ ‘) (f
4 a5
“ dou
4 - s
K i
43 [
4 2y
4 ‘?U
3 [P
4 2

JEC/

"l’)'v,

-13.

-]

47 e

_’.i.
1.

=1ae"

=14,

-

RN

291

154

_;’_‘{]" g
5%
-"“‘)o :

Ve

I

3

s

R
195 et
DLed
| 35a 0
Ll

S d
EER

Ldec

5.3

B3
151
T)‘{cl
}./.‘014»
.1'?”“"
2idal

/EC/

294.&
-155.7
Sleb
139,40
“i3et
{a

05,

~

-
51

=1
3"59
-2,
-1l

=52.0
12,0

=-1Hei

2.l

~ e 3 ~1a®
Al o PHael
"\r‘.‘ 3 [
175 073

,,_.,__
G

E

oy

L
W~ o

P
hw
-
>

“"'L’.lt

§

W+
NN N
v & 8 s
i W W

Ll

-2"*.
=2
-13.
Nel

S

e e b e
RO
o

.,_J
05 i gt
o

w

e b
e
L

*,g
o

s
L

19

—
5

11 Lo

—
i

o

/EO/

Del
Phite
3leH
SUa b
1l
Se
100w
167,
796
ol
3‘).
5a
225,
306
].‘(.:"Q
I
19,
1‘}.
236k
1669
2(}‘)4
1269

e

s

~NONT WU

N

/FEC/

87,9
24tal
e
4,1
=T ot
=5
I01lel
161.0

~52.5

-31.3"

1247
2283
LHa8
29
“"3] vi;’
-14,2
1244
19,3
Se
"19.?
He4
4320
21064
1el
4hal

=229

37.3

4
f
)

=




