PROGRAM

MINERALOGICAL SOCIETY OF AMERICA MEETING
BOZEMAN, MONTANA - JULY 26-31, 1964

JOINT MEETING WITH THE AMERICAN CRYSTALLOGRAPHIC ASSOCIATION

Monday Morning - July 27, 1964

9: 00 a.,m,

9:15 a,m,

Welcoming Remarks
Dr,. Leonard G, Berry, President of MSA
Dr. Howard T. Evans, Jr., President of ACA

A unique occurrence of uranium minerals at Marshall Pass, Saguache
Co., Colorado.
Eugene B, Gross, Division of Mines and Geology, San Francisco, Calif.

A new, Baringer Hill-type, rare-earth pegmatite from the Central
Mineral Region, Texas.

A. J. Ehlmann, J. L, Walper, Texas Christian University, Fort Worth,
Texas, and J. Williams, The Texas Architectural Aggregate Company,
San Saba, Texas,

The origin of some native lead-pyrochroite parageneses.
Kurt Bostrom, Scripps Institute of Oceanography, La Jolla, Calif.

The mineralogy of the Butte District, Montana.
John Guilbert and Lester G. Zeihen, The Anaconda Company, Butte, Mont,

Xanthophyllite from the Tobacco Root Mountains, Montana.
R. G. Stevenson and Carl W. Beck, Indiana University, Bloomington, Ind,

Regressions of optical properties and density on the composition of
or thopyroxene.
Horace Winchell and Bernard E. Leake, Yale University, New Haven, Conn.

The origin of tincalconite at Searles Lake, California.
Carl J. Bowser, The University of Wisconsin, Madison, Wisconsin.

* Deerite, howieite and zussmanite, three new minerals from the Fran-

ciscan of the Laytonville district, Mendocino Co., California.
Stuart 0. Agrell, University of Cambridge, Cambridge, England.

Seven new barium minerals from eastern Fresno County, California.
John T. Alfors, Melvin C, Stinson, Robert A, Matthews, and Adolf
Pabst, California Division of Mines and Geology, San Francisco, Calif.

Fluorapatite and sphene from Crystal Lode Pegmatite, Eagle, Colo.
Edward J. Young and John W, Adams, U.S. Geological Survey, Denver,
Colorado.

Mineralogy of the Kalkar Quarry, Santa Cruz, California.
Charles W, Chesterman and Eugene B. Gross, Division of Mines and
Geology, San Francisco, Calif.

* Invited paper — given at May 27, 1964 meeting of the Mineralogical Society of Great Britain.



Monday Afternoon - July 27, 1964
2: 00 p.m. Geology of the Crazy Mountains, Montana--Alkaline dikes, sills, and
laccoliths; northern part.
Frederick E. Simms, Jr., University of Cincinnati, Cincinnati, Ohio.
Geology of the Crazy Mountains, Montana--Clay minerals of the upper
Livingston formation; northern part.

John D, Sims, Univ. of Cincinnati, Cincinnati, Ohio.

Geology of the Crazy Mountains, Montana--Big Timber Stock,
John Tappe, Univ. of Cincinnati, Cincinnati, Ohio.

Zircons of the Boulder Batholith near Helena, Montana.
Leonard H, Larsen, Univ. of Cincinnati, Cincinnati, Ohio,

Pyroxene relations in experimentally crystallized 1887 Mauna Loa
basalt.

Myron G. Best, University of Ottawa, Ottawa, Canada,

An occurrence of abundant chiastolite, Sawtooth Mountains, Alaska,
Robert L, Foster and Clayton H., Johnson, University of Missouri,

Columbia, Missouri.

Mineral orientation in slates and argillites - a comparison.
Ronald B. Parker, The University of Wyoming, Laramie, Wyoming.

Skarns in the preCambrian of Denver Mountain Parks, Colorado.
Margaret Fuller Boos, Geologic Consultants, Denver, Colorado.

Zeolite zones in volcanic rocks, Nevada Test Site,
D. L. Hoover and A, O, Shepard, U.S. Geological Survey, Denver, Colo.

Groundwater leaching of quickly cooled volcanic rocks,
Donald C, Noble, U.S. Geological Survey, Denver, Colorado.

Tuesday - July 28, 1964

Field Trip - Butte Hill,

Wednesday - July 29, 1964
AM, Field Trip - Bozeman Area Geology
P.M, Field Trip - Asbestos Mine in Gallatin Canyon

Evening Picnic



Thursday - July 30, 1964

9:00 a,.m,

The crystal structure of the decavanadate KpZnyVy0pg+16Hy0,
chemical analog of hummerite and pascoite,
Howard T. Evans, Jr., U.S. Geological Survey, Washington, D.C.

Crystal structure of the sodium-calcium borate mineral, ulexite,
Joan R. Clark and Daniel E. Appleman, U.S. Geological Survey,
Washington, D.C.

Structure and twinning of synthetic lithium-fluor micas,
Hiroshi Takeda and J. D. H, Donnay, The Johns Hopkins University,
Baltimore, Maryland.

The crystal structure of turquoise, CuAlg (PO, )y, (OH) g +4Hy0.
Hilda Cid-Dresdner, Massachusetts Institute of Technology,
Cambridge, Mass,

Layer structures in secondary copper minerals.
Abraham Rosenzweig, The University of New Mexico, Albuquerque,
New Mexico.

Observations on the crystal chemistry of fossil bone and the
carbonate apatites,

J. Thomas Nash and Gerald P. Brophy, Amherst College, Amherst,
Massachusetts,

Polytypism in biotites.
Malcolm Ross and David R, Wones, U.S. Geological Survey, Washington,
D.C.

The crystal structure of alunite,
Rong Wang, W. F. Bradley, and H., Steinfink, University of Texas,
Austin, Texas. '

The crystal structure of a marialite scapolite.
James J. Papike and Tibor Zoltai, University of Minnesota,
Minneapolis, Minnesota,

Temperature parameters of silicate crystal structures,
Charles W. Burnham, Geophysical Laboratory, Washington, D.C.

The shape of misoriented reciprocal lattice planes as recorded
by precession photography.

M. J. Buerger and W. A, Dollase, Massachusetts Institute of
Technology, Cambridge, Mass.

A slide rule for choosing precession camera settings.
Seymour F, Kaplan, 603 Charles Place N.W., Albuquerque, New Mexico,



2;: 00 p.m.

Evening

lm

Quantitative prediction of mineral stability.
M, Slaughter, University of Missouri, Columbia, Mo.

The relationship between the mean sound velocity and the mean index
of refraction for oxide minerals,
Orson L, Anderson, Lamont Geological Observatory, Palisades, N. Y.

A. N. Winchell's observations on plagioclase, 1900; an historical
note,
A, Pabst, University of California, Berkeley, Calif,

New specific refractive energies (n-1/d=K) for CuO and Scy03.
Mary E. Mrose, U.S. Geological Survey, Washington, D.C.,

Diamond disc preparation of polished thin sections for the electron
microprobe.

Donald E. Cadwell and Paul Weiblen, Minnesota Mining and Manufac-
turing Company, St. Paul, Minnesota.

The origin of the term "nuée ardente'.
Marjorie Hooker, U.S. Geological Survey, Washington, D.C.

Solubility and growth of sphalerite under hydrothermal conditions,
R. A, Laudise, E. D. Kolb and J. P. De Neufville, Bell Telephone

Laboratories, Murray Hill, New Jersey.

* Zeolite Type X equilibria with trivalent cerium and yttrium cations,
Lloyd L. Ames, Jr., General Electric Company, Richland, Washington.

Banquet

Friday - July 31, 1964

Field Trip - Yellowstone National Park

Saturday - August 1, 1964

* By title.

Field Trip - Geology East of Butte



ABSTRAGCTS

of papers presented at
meeting of the
Mineralogical Society of America
Bozeman, Montana
July 26-31, 1964

DEERITE, HOWIEITE AND ZUSSMANITE,
THREE NEW MINERALS FROM THE
FRANCISCAN OF THE LAYTONVILLE DISTRICT,
MENDOCINO CO., CALIFORNIA

S. O. Agrell, M. G. Bown and D. McKie
University of Cambridge, Cambridge, England

Deerite, howieite and zussmanite are essential minerals in some of the
metamorphosed shales, siliceous ironstones and impure limestones of the
Franciscan formation. '

These minerals occur in various associations with ferro- and ferri-
stilpnomelane, spessartine-rich garnet, riebeckite, crocidolite, quartz,
aegirine, grunerite, aragonite, oligonite and ferroan-kutnahorite.

Deerite occurs in black acicular crystals, amphibolelike in cross sec~-
tion, just transparent on thin edges. Cleavage (110)good. Y =c, o 1.840 *.0],
Y 1.870 *,01, pleochroism slight: a dark brown, B8y dark brown black. Sp.
Gr 3.0837. Monoclinic, cell dimensions a 10, 755 X ¢ ,002 R, b 18.87 R
006 A, c9.568 & *,002 R (fiber axis), pseudo c ™ 3.2 &, 8 107.12° ¢, 045,
space group P2] /5, twin [001] submicroscopic. Deerite a, b, c approxi-
mately equals clinoamphibole 2¢c, b, a.

% unit cell contents for 0 = 55,

(Mg.09Mn.95FeH.99)13.03<Fe%.1418A1.42)6.95113.04043.94(0H)11.06

Howieite occurs in dark green to black bladed crystals. Cleavage (010)
good, (100) fair, (ZIO) weak. o 1.701, g 1.720, y 1.734, biaxial - 2V 65°,
dispersion strong v > r, pleochroism marked: & pale golden yellow, B dark
lilac grey, vy dull green. Sp. Gr 3.378. Triclinic, cell dimensions a 10.173;,
b 9.72 &, ¢ 9.56 & (all .05 R), & 91.3%, B 70.7° +v109° Unit cell con-
tents for 0 = 44,

(Naj 3Ca_02)1.05(Mg 45Mnp ggFelly)g ga(Feild Al ¢5)p 19(Si11, 96T 40)12.00
031,3(0H)1 2,69



Zussmanite occurs in pale green tabular crystals. Cleavage (0001)
perfect. w 1.643, € 1.623, uniaxial, pleochroism weak: w pale green,
€ colorless. Sp.Gr 3.146. Rhombohedral lattice. Hexagonal cell dimensions
a 11,66 8 +.02 8, c28.69 2 :.02 R. Rhombohedral cell dimensions

11.69 &, « 59.8°, Laue group 3, space group R3 or R3, Rhombohedral unit
cell contents for 0 = 56,

11 111
(Na 7K 92) 99(Mgy 33Mn geFejq ggFe 11 AL 34Ti g1)13 19(Sig gAL 4)18042. 2

(OH);3, g

SEVEN NEW BARIUM MINERALS
FROM EASTERN FRESNO COUNTY, CALIFORNIA

John T. Alfors, Melvin C. Stinson, Robert A. Matthews,
California Div. of Mines and Geology, San Francisco, California

Adolf Pabst,
University of California, Berkeley

Seven new barium-bearing silicate minerals have been found in eastern
Fresno County, California. The minerals occur in sanbornite-bearing meta-
morphic rocks which crop out in a narrow zone 2% miles long near a granodio-
rite contact.

Macdonaldite [BaCaySi;gO55-11H,0] is biaxial (- or +), 2V = 90°,
=1.518, g= 1.524, y = 1.530, colorless, X=¢, Y=D)b, Z =2a, G(meas.) =
.27. It is orthorhombic, Bmmb or Bm2;b, a, = 14. 06, b, = 23,52,

13,08, Z = 4,

Io N e

Krauskopfite [BaSip Os-: 3Hp O] is biaxial (-
B= 1,587, v =1.599, colorless, X=Db, YA a =
G (meas.) = 3.14. It is monoclinic, P21/a, a,

B =94°32', Z = 4,

2V = 88°, a=1,574,
Z A c=10%° ah c=94°32,

)y
6°, [
= 8.460, b =10.622, c = 7.837,

Walstromite [BaCa,Si3Ogl is biaxial (=), 2V =30°, o =1.668, 8 =1.684,
Yy =1,685, colorless, G(meas.) = 3.60, It is triclinic, Pl or Pl, a, = 6.743,
= 9.607, c = 6.687, a=69° 51!, 8 =102° 14!, y = 97° 6}, Z = 2.

Fresnoite [BaZTiSiZOS] is uniaxial (=), w =1.775, € =1,765, 0 = color-
less, E = yellow, G(meas.) =4,23, Itis tetragonal, P4/mbm, P4bm, or
P4b2, a, = 8.52, ¢, =5.210, Z = 2,

Verplanckite [BaZMnSizoé(OH)z] is uniaxial (-), w =1.683, € =1,672,
O = orange-yellow, E = colorless, G(meas.) = 3.62. It is hexagonal, Eé/mmm,



- 3 -
Pb2m, Pém2, Pébmm, or P622, a, = 16.35, c = 7.17, Z = 7.

Muirite [BagCaTiSigO;5(OH)¢] is uniaxial (+), w = 1. 697, ¢ = 1,704,
O = orange, E = colorless, G(meas.) = 3.86. It is tetragonal, P4/mmm,
P4mm, P422 or P42m, a, = 13.942, ¢, = 5.590, Z = 2.

Traskite [BagFeTiSigO;g(OH)4] is uniaxial (=), w =1. 714, ¢ = 1.702,
O = brownish-red, E = colorless, G(meas.) = 3. 71. It is hexagonal,
P6/mmm, P62m, Pém2, Pémm, or P622, a,= 17.88, c,= 12,30, Z = 6.

ZEOLITE TYPE X EQUILIBRIA
WITH TRIVALENT CERIUM AND YTTRIUM CATIONS*

L. L. Ames, Jr.
Hanford Laboratories, General Electric Company
Richland, Washington

Cerium equilibria were determined with several natural and synthetic
zeolites including Linde 4A, 13X, AW-400, AW-500, Norton Zeolon, and natural
erionite, phillipsite and clinoptilolite. Only Type X (Linde 13X) showed favor-
able mass action quotients at relatively high fractions of cerium on the zeolite.
Further, only with Type X was the cerium capacity the same as the strontium
or sodium capacity, 3.6 meq/g. The exchange data for Type X is given in the
table. k is a rational thermodynamic equilibrium constant and AG® is a stand-
ard Gibbs free-energy change for the reaction given.

Reaction Kk, 25°C A G°, 25°C, cal/mole
3Naz——-—>Cez 45,6 - 2300
2Na, —>Sr,, 19.9 - 1800
3sr, —>2Ce, 0.759 + 200
3Na, —> Y, 6.61 - 1100

* Abstract to be read by title and published in the proceedings of the Mineral-
ogical Society of America meeting, July 26 through 31, 1964, at Bozeman,
Montana. '






