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with 1-layer structures more common. The fibrous giimbelite described
by Aruja (1944) as occurring in veinlets in slate is of the 2M1type, how-
ever, and the stabil ity of this polytype, recently discussed by Velde
(1965), evidently extends to relatively low temperatures.

RtrcnrNcns

Anlrnrn, F. ,wl J. N{ Rnvrs (1938) Minuatogie oon Bolhtien Berlin, 75.
Anu1e, E. (1944) An x-ray study of the crystal structure of giimbelite. Minual Mag.27,

1 1 .
Eucsrtn, H. P. ,lxn H: Yoonn (1955) The join muscovite-paragonite Carnegie Inst.

Waslt.. Year Booh,724.
Kor,aczrowsre, M. (1936) chacaltaite, un nouveau mineral de Bolivie. c. R. soe . sci.

Warsaw, Cl .  I11,29,  71.
Trrucurr, s. J. (1936) Sur la pinite bolivienne de chacaltaya. Arch Min. soc. Sei.. warsaw

t2,  58,62.
- (1946) Sur Ia structure interne de la chacaltayite. Areh. Min. Soc. Se.i., Warsaw

ts,202.
vnr.nr, B. (1965) Experimental determination of muscovite polymorph stabilities. Amer.

Mi,neral. 50, 43G449.

THE AMERICAN MINERALOGIST, VOL. 55, MAY_JUNE, 1970

A CONVENIENT NONOXIDIZING HEATING METHOD
FOR METAMICT MINERALSI

JouN W. Anaus AND WTLLTAM N. SrrARI, U. S.Geological
Suraey, Denler, Colorado 80225.

Alsrnecr

Heating metamict minerals in a nonoxidizing atmosphere for X-ray study is facilitated
by a technique using charcoal rather than the customary tube furnace.

Metamict minerals generally can be identified by X-ray diffraction
after they are heated under certain time and temperature conditions
necessary to produce crystallinity. Diagnostic patterns are commonly
obtained by heating the sample for t  hour at 1000oc in air,  in which case
the crystal l ine phases developed may include those promoted by an
oxidizing atmosphere. This is the ,,standard',  heating procedure sug-
gested by Lima-de-Faria (1956). In some instances, however, i t  is de-
sirable to heat the sample in a nonoxidizing atmosphere, and for this
purpose investigators have generally used a tube furnace through which a
stream of nitrogen or hel ium is passed (Bannister and Horne, 1950;
Lima-de-Faria, 1964).

Inasmuch as sett ing up and operating the tube furnace may be quite
inconvenient and time-consuming, we have tried a practical alternative
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method of obtaining a nonoxidizing atmosphere that seems to give results
comparable to those obtained in the tube furnace. This method consists
simply of placing mineral fragments to be heated in a small ceramic
crucible which in turn is placed in a larger crucible with a close-fitting
cover. Fragments of charcoal are set around the smaller crucible and
the cover put in place. The sample is then heated in an electric furnace.
We have been employing crucibles with capacities of 1 ml and 15 ml, and
using charges of about 1 gram of charcoal fragments. The atmosphere in
the crucible during heating will consist largely of nitrogen together with
some carbon monoxide, whose presence will cause the environment to be
slightly reducing.

Allanite, chevkinite, and ilmenite were heated for 1-hour periods
in air and with charcoal in order to compare the heating products ob-
tained with those made in the nonoxidizing atmosphere in tube furnaces.
Allanite gives an X-ray diffraction pattern containing the strong lines of
CeOz after being heated in air at 1000oC;however, on heating with char-
coal a very different pattern is obtained, which is similar to that given by
the lessingite (britholite) phase described by Lima-de-Faria (1964, p. 31
and Tables 5 and 7) for allanite heated at 1000oC for t hour in nitrogen.
Although the original structure of metamict allanite can commonly be
restored by heating at temperatures of 700oC or less, some highly meta-
mict samples failed to recrystallize. Heating such samples to 1000oC in
air to obtain the CeOz phase and in the nonoxidizing environment to
obtain the britholite phase may be useful for identification.

Metamict chevkinite is converted in part to perrierite when heated in
air (Lima-de-Faria, 1962). Perrierite l ines were not identif iable in the
pattern of chevkinite heated with charcoal or in that of chevkinite heated
with nitrogen in the tube Iurnace.

The conversion of ilmenite to pseudobrookite has been used as a test
of oxidation during the heating of metamict minerals (Bannister and
Horne, 1950, p. 110). As an additional test of the charcoal-heating tech-
nique, samples of ilmenite from the Ishpeming quadrangle, Michigan,
were heated at 1000oC for t hour both in air and in covered crucibles
with charcoal. The X-ray diffraction pattern of the air-heated sample
showed strong Iines of pseudobrookite and rutile in addition to those of
ilmenite. The pattern of the sample heated with charcoal showed only
ilmenite lines.

We have made only a few experiments with metamict multiple oxide
minerals, but these suggest that heating such minerals both in air and with
charcoal may be oI value not only for identification purposes but also for
the investigation of the variations in crystalline phases produced by the
{iff erent heating environments.
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ERRATA: INDEX TO VOLUME 41-50, ADDITION TO LIST OF CORRLiCTIONS

Read,
49:206-272
metavandendriessch ei te,

45: 1059
49:206-212
Mckelveyite
dolerites

Frank-Kaminetski Frank-Kamenetski

McKelveyite Mckelveyite

Friedensburg, Ferdinand. Die Bergwirtschaft der Erde
(short notice) 50:820

Page Under
9 Amstutz

33 Belgian Congo

56 Chan
63 Clark
91 Differentiation

97 Frank-Kaminetski
98 Dwornik

119 (New entry:)

133 (2 places)
Greenland

143 Heinrichite

150 Hsieh
155 (New entry:)

Igdloite

For
49i207-272
(new entry:)

49i207-212
McKelveyite
dolomites

Ilimaussuq
Igdlukunguarsaq
Igdlunguaq
sandbergite
metasanbergite
Zincbotryogen

(add reference:)

alovotantalite

Ilimaussaq
Igdlukunguaq
Igdlukunguaq
sandbergerite
metasandbergerite
Zincobotryogen

Igdlukunguaq

Rozenite, FeSOa

43i f f i
Zincobotryogen
Tokody
(insert:) Ginzburg
johnstrupite

starkevite 4l :662
4 2 i l 2 O
(delete entry)

lodochnikovite 42:307; 43: 1007

Igdlukunguaq, nickeliferous pyrrhotite, texture and com-

position (Pauly) (abstr.) 44i469

Igdlunguaq
179 Kubisz FeSOr.HzO

181 La Croixite 54:609

187 Li Zincbotryogen
199 Mauritzit Todoky
210 Minerals of the ancient crust
225 New data johnstrupine

(New entry:)
230 Kozhanovite
227 (Newmineralname:)

23O (New entry:)
251 (New entry:)

Paxite

261 Petrography

286 Moshier

Pauly, Ilans, Igdlukunguaq nickeliferous pyrrhotite, te-r

ture and composition (abstr.) 44:469

Krkonose (abs.) Krkonose, (Johan),
(abstr.)

(New entry:) macallisterite, 50:632
Dinnen Dinnin



MINERAI.OGICAL NOTES TM3

297 (New entry:) Rozenite, FeSOa.4HrO, a new mineral (Kubisz)
(abstr.) 46, 242-243

Rukavishnikova Ginzberg Ginzburg
302 Schiller coticulites coticules
304 Schuilingite (delete entry)

Schulzenite (delete entry)
316 Frank-Kaminetski Frank-Kaminetski Frank-Kamenetski
323 Spessartite-quartz coticulites coticules
328 Straumanis 49i207-212 4gt2o6-212
335 Synthetic 2CaO.BzOs.gHzO 2CaO.3BzOa.9HzO
339 Tamura 107-110 4ZilO7-lIO
3t10 Tay'or coticulites coticules
359 Unit cell teinite teineite
394 X-ray difiraction la croixite Iacroixjte

3es il1ili,T""'mansanate A:i"?"""J#'nganite
pallite, 45 : 5-i6 pallite, 45: 256, 556

397 teinite teineite
4105 Zincobotryogen Hsien l{sieh




