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149, coplapite group, 53, cubanite, 77, davidite, 495,
dioctahedral mica, 597, doyleite, 21, durangite, 241, ehrleite,
507, feldspar, 205, ferrihydrite, 103, gahnite, 535,
gaidonnayite, 11, galena, 99, 139, garnmet, 189, geerite, 63,
georgechaoite, 1, 5, gold, 423, graphite, 293, greenockite, 89,
bhafnian zircon, 563, hotsonite, 29, hydroxyapophyllite, 489,
irarsite, 166, iridosmine, 166, kimrobinsonite, 573, kipushite,
35, kolarite, 501, laurite, 166, 309, magnesian ilmenite, 609,
magnesiocopiapite, 53, metatorbernite, 643, mica in kimberlite,
623, natroalunite, 29, olivine in kimberlite, 622, osarsite,
166, osmiridium, 166, p iraite, 113, ite, 97,
philipsburgite, 255, plagioclasa, 201, 206, plumbojatosite, 50,
659, pyrite, 57, 143, pyroph ite 491, py , 198,
pyrrhotite, 144, radhakrishnaite, 501, sabinaite, 17,
gamarskite, 566, schaneiderhohnite, 675, serpentine in
kimberlite, 630, smectite, 434, aphalerite, 83, 140, spinel,
215, 628, taylorite (discredited), 259, tennantite, 97,
tiptopite, 43, titanite, 569, te, 251, d
(wicksite~like), 247, uraninite, 543, vysotskite,
zaherite, 29, zeolites, 436, zincian greenockite, 89,
(synthetic zincite), 647, 655

Mineralization of the Hansonburg Mississippi-Valley-type deposit,
New Mexico: insight from composition of gases in fluid
inclusions, (Norman et al.), 353

Mineralogy and petrology of the Ham kimberlite, Somerset Island,
Northwest Territories, (Jago & Mitchell), 619

MOSSBAUER SPECTROSCOPY
ferrinydrite, 103

149,
Zn0
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Muscovite-bearing granites in the AFM 1liquidus projection
(Abbott), 533

NEW MINERAL SPECIES
abhurite, 233, doyleite, 21, ehrleite, 307, georgechaoite, 1,
kimrobinsonite, 573, kipushite, 3s, kolarite, 501,
philipsburgite, 255, radhakrishnaite, 3501, tiptopite, 43,
turneaureite, 251

NOMENCLATURE
abhurite, 233, arcanite, 259, copilapite group, 53, copper
sulfides, 61, doyleite, 21, ehrleite, 507, georgechaoite, 1,
kimrobinsonite, 573, kipushite, 35, kolarite, 501,
philipsburgite, 255, radhakrishnaite, 501, taylorite
;ngcredited). 239, tiptopite, 43, turneaureite, 251, wicksite,

Occurrence and crystal structure of kipushite, a new copper-zinc
phosphate from Kipushi, Zaire, (Piret et al.), 35

OPTICAL PROPERTIES
General
abhurite, 233, bronzite, 463, doyleite, 23, durangite, 243,
ehrleite, 509, georgechaoite, 1, kipushite, 35, philipsburgite,
255, sabinaite, 18, tiptopite, 43, ite, 251, d
(wicksite-like), 247
Reflectance
braggite, 149, cooperite, 149, kolarite, 301, PGM key diagram,
316, pyrophanite, 491, radhakrisheaite, 501, vysotskite, 149

Origin and age of ferrihydrite layers in Lake Ontario sediments,
(Manning et al.), 103

Panasqueiraite, a new mineral: the OH-equivalent of isokite.
Erratum, (Isaacs & Peacor), 131

PETROLOGY (see also Experimental)
amorphous carbon coating, pyrite, 57, T“argentiferous” galena,
99, pyrite geoth s 517, biotite alteration, 369,
chemical fractionation in granite pegmatite, 381, chlorite
alteration, 443, Duhem's theorem, 479, elpidite atability, 577,
Fe-As-$ system, 521, Fe-Ti oxides, 111, 178, geobarometry, 118,
360, 630, geothermometry, 118, 187, 354, 517, gold in
sulfosalts, 97, hornblende breakdown, 182, 202, 369, hydrated
sulfates of aluminum, 30, kimberlite, 619, magnesian ilmenite,
609, metamorphic amphibole, 173, metamorphic gahnite, 535,
metamorphic K-micas, 597, muscovite granites, 553,
orthopyroxene exsolution, 457, oxygen—isotope data, 181, paths
of fractional crystallization, 479, peristerite
miscibility-gap, 393, PGM in chromite, 165, 315, primary
greenocidite, 91, serpentine pseudomorphs, 213, sillimanite
alteration, 30, solid solution in sulfides, 133, Ta,
substitution. in titanite, 569, Ti substitution in serpentine,
217, U mobility, 543, U stabilization, 548, zeolite alteration,
436, 489, zoned cassiterite, 221, zoned plagioclase, 195

Philipsburgite, a new copper zinc arsenate hydrate related to
kipushite, from Montana, (Peacor et al.), 255

Platinum-group-minreal inclusions in ophiolitic chromitite from
the Vourinos complex, Greece, (Augé), 163

Proton-microprobe analysis of trace elements in sulfides from some
massive-sulfide deposits, (Cabri et al.), 133

Pyruphaniz; MnTi03 from Sterling Hill, Rew Jersay, (Craig et
al.), 1

Befinement of the crystal structure of bloedite: structural
similarities in  the [VIM(IVT 6 4)p ¢ ;] finite-cluster
minerals, (Hawthorne), 669 R

Relationships between temperature and oxygen fugacity among Fe-T1L
oxides in two regions of the Duluth Complex, (Pasteris), 11l

Sabinaite: a new occurrence and new data, (Chao & Jlexiang), 17

SCANNING-ELECTRON MICROGRAPHS
abhurite, 236, doyleite, 22, duranglte, 243, ehrleite, 508,
etched plagioclase, 586, ' iridosmine, 165, laurite, 165,
philipsburgite, 7256, plagioclase growth features, 588,
plumbo jarosite, 665, uracinite, 546, sdbinalite, 19, tiptopite,
45, zaherite, 33

Schneiderhéhmite,  Fe2tFe3tsas3¥50.3, a densely packed
arsenite structure (Hawthorne), 675

Silver-bearing inclusions in "argentiferous” galena from the
Silvermine district in southeastern Missouri, (Gasparrini &
Lowell), 99

Solid-state high-resolution 2981 nmr of feldspars: Al-Si
disorder and the effects -of paramagnetic centres, (Sherriff &
Hartman), 205

Structural mechanism of pyroelectricity in =zincite ZnO: the
relation between anharmonic asymmetric thermal vibrations and
the pyroelectric coefficients, (Donnay), 655

Tantalian niobian titanite from the Irgon Claim, southeastern
Manitoba, (Groat et al.), 569

Taylorite discredited (=ammonian arcanite), {(Groat & Hawthorne),
259

TEXTURES
cassiterite, 222, davidite, 495, earthy pyrite, 57,
garnet-bronzite exgolution, 465, gold-sulfide, 426,
hornblende~biotite, 371, kimberlite, 619, metamorphic gahnite,
537, titanian berthierine-spinel, 214

THERMOGRAVIMETRIC ANALYSES
abhurite, 236, doyleite, 24, philipsburgite, 257, tiptopite,
43

The co-occurrence of green and blue gahnite in the Namaqualand
metamoprhic complex, South Africa, (Hicks et al.), 535

The crystal structure of galdommayite NayZr$i309.2H0,
(Chao), 11

The erystal structure of georgechaoite NaKZr$1309.2H,0,
(Ghose & Thakur), 5

The crystal structure of plumbo jarosite
Pb(Fe3(805)2(0H)g)z, (Szymafiski), 659

The heat capacity of cubanite and the anomaly in cubic
CuFep83, (Mizota et al.), 77

The hydrothermal conversion of hornblende to biotite, (Brimhall et
al.), 369

The magnetic properties of metatorbernite, (Diaz et al.), 643

The relationship between crystal structure, bonding and cell
dimensions in the copper sulfides, (Goble), 61

The relationship between mineral hardness gnd compressibility (or
bulk modulus), (Goble & Scott), 273

The relative stability of elpidite and vlasovite: a P-T indicator
for peralkaline rocks, (Currie & Zaleski), 577

The response of chlorite to metasomatic alteration in Appalachian
ultramafic rocks, (Zheng et al.), 443

The synthesis of beaverite, (Jambor & Dutrizac), 47

Tiptopite (L.1,K,Na, Ca,[0) gBeg (P04 ) (CH) 4, a new mineral
species from the Black Hills, South Dakota, (Grice et al.), 43

Titanian berthierine: a Ti-rich serpentine-group mineral from the
Picton ultramafic dyke, Ontario, (Arima et al.), 213

Turneaurite, a new member of the apatite group from Franklin, New
Jersey, Balmat, New York and Langban, Sweden, (Dunn et al.),
251

TWINNING
abhurite, 235, ehrleite, 508, georgechaoite, 2, sphalerite, 83
X~RAY DIFFRACTION (see also Crystal Structure)
Cell Dimensions
abhurite, 236, arsenopyrite, 521, bloedite, 670,
cesstibtantite, 575, chlorite, 445, columbite, 567, coplapite
group, 35, doyleite, 22, duranglte, 244, ehrleite, 507,
gaidonnayite, 11, geerite, 64, georgechaoite, 1, 5,
greenockite, 90, hafnian zircon, 565, hydroxyapophyllite, 489,
kimrobinsonite, 574, kipushite, 35, kolarite, 501,
pannasqueiraite, 113, philipsburgite, 255, plagioclase, 3591,
plumbo jaresite, 659, pyrophanite, 492, radhakrishnaite, 501,
ruby, 630, sabinaite, 17, schneiderhdhnite, 675, sphalerite,
85, synthetic jarosite, 50, tiptopite, 43, titanite, 570,
turneaureite, 251, Zn0, 648
Powder Data
abhurite, 236, doyleite, 22, durangite, 244, ehrleite, 3507,
elpidite, - 580, geerite, 63, georgechaoite, 1,
hydroxyapophyllite, 490, kimrobinsonite, 575, kipushite, 35,
kolarite, 501, magnesiocopiapite, 55, philipsburgite, 255,
pyrophanite, 492, radhakrishnaite, 501, sabinaite, 17,
tiptopite, 43, titanian-berthierine, 216, turneaureite, 251,
uvnnamed (wicksite-like), 249

X-ray powder-diffraction data and cell parameters for
coplapite-group minerals, (Bayliss & Atencio), 53

Zincian greenockite in stratiform lead-zinc-silver mineralization
at Lady Loretta, Northwest Queensland, (Patterson), 89

Zircon hafnif@re, samarskite et columbite d'une pegmatite du Rio
Doce, Minas Gerals, Brésil, (Cassedanne et al.), 563

Zoned plagioclase and the breakdown of hornblende im pyroxene
amphibolites, (Stoddard), 195



THE CANADIAN MINERALOGIST 697

MINERALOGICAL ASSOCIATION OF CANADA
SHORT COURSE, MAY 17-18, 1986, OTTAWA, CANADA

SILICATE MELTS:
THEIR PROPERTIES AND STRUCTURE APPLIED TO
~ PROBLEMS IN GEOCHEMISTRY, PETROLOGY
ECONOMIC GEOLOGY AND PLANETARY GEOLOGY

The objectives of the short course are to review work during the last ten years on the physical and chemical
properties of silicate melts. This data base will be followed by a discussion of applications in gecchemistry,
petrology, economic geology and planetary geology. Major advances have been made in this field in recent years
and all aspects of igneous phenomena depend upon a sound knowledge of the melt phase. It therefore seems timely
to offer a state of the art short course on the topic of silicate melts. The two day course will be organized around
the scheme below, with the theory and data base to be presented the first day and the applications on the second.
A short course handbook will be assembled and distributed by MAC.

iPart 1 Topics instructors

Properties & Structure  Viscosity, density, conductivity C.M. Scarfe (University of Alberta)
Diffusion J.T. Dunn (Atomic Energy Canada)
Volatile solubility D.B. Dingwell (Geophysical Laboratory)
Liquidus phase equilibria and
melt structure J.E. Dickinson (University of Alberta)
Calorimetry and thermodynamics A. Navrotsky (Princeton University)
Spectroscopy M. E. Fleet (University of Western Ontario)

Part 2

Applications Geochemistry J.W. Nicholls (University of Calgary)
Petrology B.O. Mysen (Geophysical Laboratory)
Economic geology I.H. Campbell (Australian National University)
Planetary geology C.T. Herzberg (Rutgers University)

Registration for the course will be $250 Can. or $190 U.S.* (regular) and $150 Can. or $115 U.S.* (students).
Accommodation at Carleton University, Ottawa, will be moderately priced. The course precedes the GAC-MAC
1986 annual meeting in Ottawa.

*Subject to exchange rate

For further information please contact: C.M. Scarfe, Short Course Organizer, Dept. of Geology, University of
Alberta, Edmonton, Canada T6G 2E3 (Tel. 403-432-2740)
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THE METALLURGICAL SOCIETY OF CIM

METALLURGICAL SOCIETY

CANADIAN INSTITUTE OF MINING & METALLURGY

25TH ANNUAL CONFERENCE OF METALLURGISTS
AUGUST 17-21, 1986

TORONTO, ONTARIO, CANADA

Multiple sessions sponsored by the Metallurgical Society of CIM
will update metallurgists and materials scientists with the latest
scientific and technical developments.

Refer to the September 1985 issue of the CIM Bulletin for complete
details of the Technical Program including three Internationmal
Symposia on Nickel Metallurgy, Zinc—Aluminum

(ZA) Casting Alloys and Inclusions and Residuals In Steels. General
sessions will include topics of special interest in basic sciences,
corrosion, historical metallurgy, hydrometallurgy, iron and steel,
materials engineering, mineral science & metallography and non—ferrous
pyrometallurgy. Submit 100-word abstracts by January 15 to:

Engin Ozberk

The SNC Group

Mining & Metallurgy Division

1, Complexe Desjardins, Suite 3204
Montreal, Quebec, Canada

H5B 1C8

Tel.: (514) 282-9551
Telex: 055-60042 SNC MTL
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\\ NEW from the GEOLOGICAL ASSOCIATION
OF CANADA

DATING METHODS OF
PLEISTOCENE DEPOSITS

A collection of reviews originally

published in Geoscience. Cagr.mda. AND 'IHEIR PROBLEMS

Topics include: m b
) ) Edited by
~ thermoluminescence dating m“c Reprint Series 2 N.W. Rutter
- uranium series disequilibrium
dating

- the promise of atom counting

- amino acid racemization dating

- tephrochronology and fission-
track dating

- paleomagnetism

- paleosols

- weathering

- electron spin resonance

Ideal as a university text!

87 pages, 1985, $12.00 (Canadian)

ORDER FORM
Please send me copy/copies of Dating Pleistocene Deposits @ 3|2 (Canadian)
Postage and handling @ $3.00 per copy*:
TOTAL
visa__ o wmastercaro ¢ | | | | | | [ LI 011 11]
Expiry
Date: Signature:

Payment by cheque or money order may also be made in equivaient U.S. funds. Payment must
accompany order. All sales final. Make cheques payable to Geological Association of Canada. Mail
orders to GAC Publications, Business and Economic Service Ltd., 111 Peter Street, Suite 509, Toronto,
Ontario, M5V 2H1, Canada.

Name:

Address:

* Orders for 7 to 25 copies are charged reduced postage and handling rates of $2.50 for each copy

ordered. Orders for more than 25 copies are /charged $2.00 per copy.
April 1985
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%\\\ NEW tom the GEOLOGICAL ASSOCIATION

OF CANADA

Geoscience Canada Reprint Series 1

FACIES MODELS
2nd Revised Edition
Edited by Roger W. Walker, 1984

GAC's best-selling collection of reviews re-
printed from Geoscience Canada on sedimentary
facies, facies sequences and facies models.
There are five new chapters, additional text
and many new illustrations. Ideal for use as a
university text. Over 15,000 copies of the
first edition sold since 1979!

317 pages $12.00

GAC SPECIAL PAPER 27

JURASSIC-CRETACEOUS BIOCHRONOLOGY
AND PALEOGEOGRAPHY OF NORTH AMERICA

Edited by G.E.G. Westermann, 1984

New data and theories on Mesozoic marine life
and history of North America and ad,?oining
oceans. Includes: Atlantic opening, paleogeo-
graphy of Gulf of Mexico, ammonite biogeography
and allochthonous terrains of NE Pacific, am-
monite zonations and the Jurassic- Cretaceous
boundary, paleo-oceanography of the Cretaceous
Seaway of Western Interior North America.

315 pages.  $30 {GAC Members) $36 (Non-members)

GAC SPECIAL PAPER 28

EVOLUTION OF ARCHEAN SUPRACRUSTAL SEQUENCES

Edited by L.D. Ayres, P.C. Thurston,
K.D. Card and W. Weber

A review of volcanic-sedimentary sequences of
the Superior and Slave Provinces and their
mineral deposits, Archean crustal development
and Proterozoic reworking, plus papers on the
Archean of Australia and Sou Africa.
Includes a coloured Tlithostratigraphic map
(1:500,000) of the Abitibi greenstone belt.

380 pages $35 (GAC Members) $42 (Non-Members)

GAC SPECIAL PAPER 29

THE CARSWELL STRUCTURE URANIUM DEPOSITS
{ SASKATCHEWAN)

Edited by R. Lainé, D. Alonso and M. Svab

A synthesis of the voluminous unpublished
material on one of the best uranijum deposits in
North America. Reviews the geology, mineral-
ogy, geochronology, ?eochemistry, stratigraphy,
geophysics and metallogeny of this conspicuous
ring-type structure.

230 pages $35 (GAC Members) $42 (Non-Members)

GEOSCIENCE CANADA REPRINT SERIES 2

DATING METHODS OF PLEISTOCENE DEPOSITS
AND THEIR PROBLEMS

Edited by N.W. Rutter

A collection of reviews on uranlium-series
disequilibrium dating, counting C 4 atoms,
amino acid racemization, thermoluminescence,
tephrochronology and fission-track dating,
electron spin resonance, paleomagnetism, and
the use of paleosols and weathering features.
Ideal as a university text.

87 pages $12

GAC SHORT COURSE NOTES Volume 3

COAL PETROLOGY: ITS PRINCIPLES, METHODS
AND APPLICATIONS

-R.M, Bustin, A.R. Cameron, D.A. Grieve, and
W.D. Kalkreuth, 2nd Revised Edition.

An introduction and synthesis. Relates coal
composition to variations in depositional envi-
ronments and to subsequent geological history.
Emphasizes microscopic and macroscopic techn-
iques and applications to geo'logictn interpre-
tation, coal utilization and hydrocarbon explo-
ration. Includes many practical examples.

230 pages $20

ORDER FROM GAC Publications
Business and Economic Services
111 Peter Street, Suite 509
Toronto, Ontario
CANADA M5Y 2H1

(A11 prices in Canadian dollars)

Add

$3.00 postage (BOOK RATE) and hand-
ling for each publication ordered.
Payment must accompany orders. Make
cheques payable to Geological Associ-
ation of Canada. If paying by VISA
or MASTERCARD give full card number,
expiry date and signature.
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For everyone interested in minerals,
rocks, and fossils

ROCKS &MINERALS

America’s Oldest
Popular Mineral Magazine | .

is
BETTER THAN EVER!

Since 1926, ROCKS & MINERALS

has been publishing comprehensive and
interesting articles on mineralogy, geology,
and paleontology.

SUBSCRIBE TODAY!

ROCKS & MINERALS
4000 Albemarie St., N.W.
Washington, D.C. 20016
Telephone: (202) 362-6445

$19.00 for 6 fact-filled issues

CRYSTALS STRUCTURES OF CLAY MINERALS AND THEIR X-RAY IDENTIFICATION
EDITED BY G.W. BRINDLEY & G. BROWN

Reprinted with amendments 1984. pp 504
Price £30. ($70.00 US) Post free

Enquiries and orders to:

THE PUBLICATIONS MANAGER
MINERALOGICAL SOCIETY

41 QUEEN’S GATE

LONDON SW7 5HR

ENGLAND
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JCPDs

INTERNATIONAL CENTRE FOR DIFFRACTION DATA
1601 PARK LANE « SWARTHMORE, PA. 19081 * 215/328-9400

THE J. D. HANAWALT
POWDER DIFFRACTION AWARD

The award is sponsored by the JCPDS - International
Centre for Diffraction Data. It is to be presented
every three years for an important, recent contr ibu-
tion to the field of powder diffraction. The award
will consist of a certificate and $1000. The awardee
is expected to submit an abstract and present a paper
on the work being recognized at the IUCr Satellite
Meeting on X-Ray Powder Diffractometry, Perth, Western
Australia, 20-22 August 1987. Travel expenses to the
meeting will be provided.

The award was first presented in 1983 to Dr. Ludo
Frevel at the Denver X-ray Conference. Work that is
eligible for consideration for the second presenta-
tion of the award must have been published between

1 January 1980 and 31 August 1985. There are no
restrictions as to age, experience, or nationality
of the recipient.

The 1986 selection committee members are Walter
Eysel (Universitat Heidelberg), Benjamin Post
(Polytechnic Institute, NY), Brian O'Connor
Western Australian Institute of Technology),
Catharine Foris (DuPont) and Camden Hubbard
(U.S. National Bureau of Standards). The selection
committee will welcome suggestions, nominations,
and documentation of accomplishments for possible
recipients through 30 April 1986 from any inter-
ested persons. These can be sent to any committee
member or directly to the chairman, C. R. Hubbard,
A257 MATL, National Bureau of Standards, Gaithers-
burg, Maryland 20899, USA, (telex894493).
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