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paralive set of values from Kuno (19.54) for orthopyroxene with compo-
s i t ion Feso.

Optic or ientat ion:  o:Y,  b:X,  c:2.

Common orthopyroxene Abnormal orthopyroxene Orthopyroxene, Fe5s
(Unoxidized ro-ck) (Oxidized rock) (Kuno, 1954)

o : 1 8 3 2 0  A  a : 1 8 . 3 4 0 A  a : 1 S . 3 6 0 A
D :  s . s s 0 A  b : 8 . 9 4 s A  b :  B . s 2 s A ,
c :  5 l 4 i t  c :  5 . 1 6 A  c :  5 . % 0 A

Nx*  1 .685x*  Nx+ 1 .720 Nx:  l .  Z l0
Ny:  1 .693 Nv:  1 .733 Ny:
N z : 1 . 6 9 7  N z : 1 . 7 3 4  N z : 1 . 7 2 8

2Vx: 71" 2Vx: 36o 2yx: 52"

Pleochroism distinct:

1:paie reddish brown
Y: pale straw yellow
l,:pale green
Abso rp t i on :  X> .Y :Z

a:pale pinkish brown
Y:pale pinkish yellorv
Z:smoky green
Absorpt ion:  Z:X>Y

The photographs obtained were identicar except for the rarger unit
cell dimensions of the abnormal orthopyroxene. The unit cell dimen-
sions given are not absolute, but the relative values between the two
crystals are accurate. rt is not assumed that the two crystals measured
have the same Fe:Mg composition ratio.

Because of practical diff icurties in obtaining a pure sampre, the ab-
normal pyroxene has not been chemical]ty analyzed, but it is probable
that the unusual optical properties of the mineral are due to oxidation
and heating rather than to extreme primary composition.
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BIREFRINGENCE OF SYNTHETIC GARNETS

A. B. Cnase AND R. A. LBr,Bvnn, Hughes
Research Labor atories, M alibu, C ali;t'ornia.

Single crystals of the synthetic garnets RsGab,Orz and RsAlsOr: (where
R is Y, Yb, or Tm) were grown from lead oxide-lead fluoride melts.

x* R.f.: +0.003.
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using compositions and procedures approximating those suggested by

Nielsen for gall ium gur.t.t, (1). The -elts wete heated to 1250o C' in

covered 50-cc. platinrr* .ro.ibl.,, soaked lor 12 to 24 hours' and cooled

at a uniform rate of 4-2" C./hr. to 1000o C' The majority of the RsGasOrz

crystals were subhedral to euhedral and approximately 0'2-t cm' in size'

with faces parallel to dodecahedral {110} and trapezohedral [2lt l

crystal plu.tes. The trapezohedron was the dominant form' with dodeca-

hedral modification o..rrrring only in the very early and late growth

stages. The crystals usually conta-ined an atfay of inclusions and voids

oriJnted paraliel to the growth surfaces' The inclusions contained normal

.o-porr..rt. of the meli and varied from sub-micron to about 1 mm' in

size. The voids were approximately the same in size and all degrees of

filling by the flux comp^onents were observed. The refractive index of the

gall ium garnets *u. upp.o*imately 1'95 (measured with white l ight and

standard index oils')
The RaAIrOr2 crystals were euhedrai to subhedral and approximately

1-3 mm. in size. The dominant form was dodecahedral, with trapezohedral

modification occurring near the end of the crystal growth' Inclusions and

voids similar to thos'e encountered in the gallium galnets were also

present in these crystals. The refractive index of the aluminum garnets

was approximatelY 1.85.

IJnder the microscope, sections of the garnets exhibited marked bire-

fringence. Two types of structures were observed under crossed nicols:

a biiefringent halo around large inclusions and a well defined banding or

zoning resembling twinning in the plagioclase feldspars' The bire-

fringJnce varied from near iero to approximateiy 0'002' AII of the crys-

tals examined exhibited banding birefringence but the birefringent halo

associated with the larger inclusions was rarely encountered_. .The 
bire-

fringence was best obseived in polished sections ol l-2 rr;.m' thickness'

The birefringent halos associated with large inclusions-extended out-

ward for a distance of about one tenth of the diameter of the inclusion'

The ext inct ion was undulatory and p ivoted abouL any sharp angles

formed by the surfaces bounding the inclusion' The birefringence had a

maximum value of about one q.r*t.' of that associated with banding and

decreased in the vicinity of voids. This birefringence decreased sharply

on annealing the sections for 24 hours at 1200o C., suggesting that it was

caused by strain developed in the crystal during cooling' probably as a

result of differences in the coefficients of expansion of the garnet and the

included materials (2).
The banding normaily exhibited the greatest birefringence in the

peripheral ,on"s of the crystals. The bands were parallel to the crystal

faces and not to a single set of equivalent crystaliographic planes. The
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bands varied in thickness from 0.01 to 1 mm. and did not possess observ-
able boundaries. However, a becke rine courd be seen between bands in
the regions of greatest dif ierence in birefringence. The bands exhibited

we wish to express our appreciation to Dr. John Reecl for assistance
with the c-rav work and Mrs. Juanita w. Torpy for assistance with the
crystal growth and sample processing.
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A more detailed treatment of birefringence and strain associated with inclusions is
contained in the paper, "pressure and remperature of crystallization from Elastic
Eftects around Solid Inclusions in Minerals,';by J.L.RosBr\,r.rrn aNo A B. Cuasr
(to be published by Am. Jour. Sci.)



NOTI'S AND NI'WS 1r29

3 See for exampie, E. INcBrsoN AND J D. Banxsner.n, Am. Mi.neral.28,303 (1943);
A N. WrncnBLL AND H WrNcnrll, "Elements of Optical Mineralogy. Part II "
John Wiley and Sons, Inc., Neu' York, 1956, 4th ed., p. 490

INrnnxarronel MrNnnalocrceI, AssocrATroN

The papers in the trn'o symposia given at the Zi.irich meeting of the I.M.A. (Am. Mineral,.
44,460,1319) have now been published in magnificent quarto form of 106 pages with nu-
merous illustrations by the Instituto Lucas Mallada (Paseo de la Castellana 84, Madrid)
as Fasc. VII, May 1960. Copies are available for residents of North America by sending
$1.50. to D. J. Fisher, Rosenwald Hall, University of Chicago, Chicago 37, Illinois before

January 1961. Others may order from Madrid, from where later orders will also be handled.
The table of contents of this Fasciculo is as follou's:
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special reference to occurrences in the U.S.S R. . . .
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in den Sulfidlagerstdtten 97
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ERRATUNI

In the May-June, 1960 issue of the Aunnrc.rlr MruBn,lr.octsr, page 615, the equation
2ZnO I 33 : 2Zn O * SOr shoulcl read 2ZnO I 33 : 2ZnS * SO.
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