
NOTES AND NEWS

At 1200" C. photographs are obtained of preferentially oriented mullite
and randomly oriented cristobalite. The morphology of the fibers is pre-
served. Mull ite fibers are arranged with their [110], [010] and [120] direc-
tions parallel to the fiber axis. The (110) spacing of mull ite is very similar
Iothe a axis spacing of pyrophyllite anhydride. The first of the three ar-
rangements thus appears to be favored. In all cases the mullite c axis,
which corresponds to the direction of the chains of octahedral groups, is
perpendicular to the fiber axis and the (001) reflections consequently ap-
pear as spots on the zero layer.

The photographs obtained are complex and have not, as yet, been com-
pletely interpreted. However, the salient point emerges that the thermal
transformation of pyrophyllite to mullite involves an intermediate crys-
tall ine phase. It is evident that while extensive breakup of the structure
occurs in the direction perpendicular to the sheets, within the sheets order
is preserved and only relatively minor rearrangements take place, as en-
visaged by Bradley and Grim. Crystall ization of mull ite proceeds gradu-
ally over a range of temperature and the associated energy changes are
small.

Studies of thermal transformations of clay and other minerals have
shown that rearrangement of existing structures commonly occurs in pre-
ference to complete disintegration followed by crystall ization of a new
phase. Only rarely, however, can the successive changes be so readily ob-
served. Detailed analysis of the structures of pyrophyll ite anhydride,
mullite and the intermediate phase would, no doubt, give valuable in-
formation on the type of mechanism involved.
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LAZULITE FROM YUKON, CANADA

Frwr,nv A. Celrpsnn, Department of Geology, Uniaersity of
Al,berta, Edmonton, Alberla, C anad,o.

LocarroN

Lazulite, a relatively rare phosphate mineral, was collected from along
the Blow River near Mt. Fitton in the Yukon Territory. This location is
80 miles W.N.W. of Aklavik at 68o30' N. Lat., 138o45' W. Long. The
mineral was discovered and collected by B. Cameron in the summer of
1959 while employed by Triad Oil Company.
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MonB or OccunnnNco

The lazulite is found as open space fillings and veinlets in quartzitic

Jurassic sediments. Clusters of well-terminated deep blue clear crystals
have developed on a base of l ight blue massive lazulite. The largest
crystal faces are 3-4 mm across and show both curved and planar sur-
faces that are in places striated.

Associated with the lazulite are euhedral quartz crystals up to 2 mm in
Iength and goethite in grains with 7 mm maximum dimension.

CuBlrrcer- Couposrrrow

A sample of 0.65 gm. of lazulite was hand picked under a binocular
microscope. Evidently some quartz contamination was present in the

Tarr,r 1. Cnnurcer, ANnlysrs or L.ezurrrn lnou YuroNl
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1 A. Stelmach, Analyst, University of Alberta Rock Analysis Laboratory.

sample as the analysis gave 0.42 per cent SiOz. Table 1 gives the analysis
of this sample recalculated to 100 per cent after the removal of the SiO2.

On the basis of the analysis the composition of this lazulite is given by
the following formula:

(Mg sFe tAlr(POr!(OH),

Oprrcar PnopBnrros

In plane polarized l ight, grains of lazulite show marked pleochroism
from prussian blue to colorless with "y)0)a. The following optical
properties were determined for the mineral.

q : 1.614 B : 1.633 t : 1.642
2V" (obs) : 68.9' 2Y. (calc) : 68.6'

r ( v distinct.

These data indicate a composition of 80 mole per cent MgAI2(POtr(OH),
(Winchell, 1956, p. 203) and this agrees with the chemical analysis.
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Teera 2. Pownnn Dl:u ron Lnzuntxr.
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Considerable interest has been shown in the diffraction data of lazulite
and related minerals in recent years. Berry (1948) presented data from
single crystal work that showed the close similarity between the cells of
lazslite and scorzalite. Pecora and Fahey (1949, 1950) established that an
isomorphous series exists between lazulite and scorzalite. Lindberg and
Christ (1959) presented single crystal data for the isostructural minerals
Iazulite, scorzalite and barbosalite.

With the single crystal data available the powder data for lazulite has
been indexed (Table 2). This task was complicated by the fact that the
cell of the mineral is close to hexagonal and a large number of planes
apparently can satisfy the requirements of a given spacing.

The comparison of cell parameter for lazulite is shown in Table 3. The
results are in good agreement within the Iimits of experimental error. By
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'Iasr,B 3. UNrt Car-l Dara lot Ll.zvt-rrx,
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employing Q162 and Q1s2 from the powder data the calculated 6 would
be 120o40'but as the angle is *5/ at best and the Qroz value involves
some of the 020 reflection this value is not considered better than 120o35'.

The space group for lazulite as determined by Lindberg and Christ
(1959) is P2y/ c. The indices determined from the powder data are per-
missible for a mineral in this group (i.e . lor oko, k:2n and Ior hol, l:2n).
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HORNBLENDE-CUMMINGTONITE INTERGROWTHS1

B. AsxruNn2, Wrr-r-rAM L. BnowN3 AND J. V. Srrrtra

It is commonly considered that a gap exists in nature between the cum-
mingtonite-grunerite (or anthophyll ite) series of amphiboles and the trem-
olite-hornblende series. Basic metamorphic rocks, which from their
composition might be expected to contain a single amphibole of composi-
tion between these two groups, always appear to contain two (or three)
amphiboles (Eskola, 1914; Asklund, 1923; Seitsaari, 1952; Pirani, 1952;

1 Contribution number 60-43. College of Mineral Industries, Pennsylvania State

University.
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