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AonrrroNer, Locar,rrrBs

Jordanite has also been noted in sphalerite-rich sulphide ores from the
nearby Abenab West and Berg Aukas Mines but it is of rare occurrence
and only visible microscopically. The mineral association is again with
galena, tennantite, sphalerite and enargite.
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THE PYRITE-MARCASITE RELATION-A BELATED COMMENT

A. Pansr, Llniaers,ity of California, Berheley 1, CaliJ.

Twenty five years ago M. J. Buerger (1934) wrote.-"The control of
the precipitation of pyrite and marcasite by chemical environment sug-
gests that these two minerals are not a dimorphous pair in the usual sense
of the term, but rather that they are chemically distinct compounds. A
critical study of all available analyses indicates that pyrite corresponds
closely to an ideal FeSz, but that marcasite is definitely sulfur-low."
This statement was recently quoted by Kopp and Kerr (1958) without
comment.

Buerger tabulated 20 analyses of pyrite and 8 of marcasite. After
critical consideration there remained 7 superior analyses of pyrite and 4
of marcasite. The S/Fe ratios for these are plotted in Fig. 1A in a fashion
similar to that of Buerger. He concluded that these figures indicate that
marcasite is "definitely sulfur-low." Considering the density of mar-
casite, Buerger decided that the departure from a simple S/Fe ratio is
due to "proxy solution" and that the composition is best expressed by
Fe(Fe", S2-"), where r is a small fraction in the neighborhood of .004.
This value of r corresponds to an S/Fe ratio of 1.988. Buerger gives this
as 1.985 "or thereabouts." Hil ler and Probsthain (1956) give it as 1.885
(probably a misprint for 1.985) and consider this to be "within the range
of homogeneity of pyrite."



686 NOTES AND NEWS

t . 95 2 .OO 2:O5

M o r c o s i t e x _ _ _ _ - l *
r  l q T q  o
a  t r r J  o

@
e  1 9 9 4

Z

-Pyr i te-  -  -  -  -  - \
-Morcosite

3 Morcosite E
N N

N n

X Py r i l e  5

Frc. 1. Scale at top is for S/Fe ratios.

A. Ratios of Buerger's (1934) superior analyses. Ranges and means for marcasite and

pyrite shown by arrows and crosses.
B. Dashed arrows show total ranges of S/Fe for marcasite and pyrite, including all

analyses plotted along A and C.
C. Analyses reported by Edwards and Baker (1951).

Along both A and C marks above line are for marcasite analyses and those below line

for pyrite analyses.

Buerger (1934, p. 53) stated that "One may conclude, therefore, that
not only does the statistical study of the pyrite and marcasite analyses
give practically unanimous support to a higher iron:sulfur ratio in

marcasite than in pyrite, but that the most carefully made individual
determinations, using identical methods on both minerals, bear out the

same thesis," but did not explain the nature of the "statistical study."

The data used by Buerger are a bit scanty for the application of statisti-
cal tests and this in itself should lead one to regard the conclusion with

caution. However, to test whether the data used by Buerger and repre-

sented in Fig. 1A are adequate to support a conclusion as to systematic
differences in pyrite and marcasite composition it is necessary to con-

sider the significance of the difference of two means which are based on

known data. The following test for significance was suggested to me by

Dr. W. C. Krumbein in 1940.
The S/Fe ratios used by Buerger are listed below together with the

mean values and the standard deviations, op arrd ov,for the two sets of

fisures:

Pyrite
S/Fe
2.000
2.Nl mean

Marcasite
S/Fe
1 .99s
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1 .960
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1.997
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2.003
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1 .985

1.941

1.997

The standard error of the difference between two means, o2, is given by
the relation

' / " t '  ' ; " 'oo : 'V 
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(Arkin and Colton, 1939, p. 121) where ar is the standard deviation of
the first sample, oz that of the second, /y'r the number of items in the first
sample and 1y'2 the number in the second. Substitutinq one obtains:

"": /@ga;@:0.0126.
It is commonly stated that difierences as much as 3o p may arise due to
the accidents of sampling. In this case the actual difference of the means,
0.015, is 1.19 times the standard error of the difference. Formally this
corresponds to about a 23/6 probability that the observed difierence of
the means is accidental (Arkin and Colton, 1939, p. 118), but such a
statement is hardly meaningful when the omission of just one of the
marcasite analyses would reduce the difference in the means to one sixth
of the value being tested.

Edwards and Baker (1951) have published analyses of two pyrites from
marine clays and of two marcasites from coal seams in. Victoria, Aus-
tralia, representing slightly alkaline and slightly acid environments re-
spectively. The S/Fe ratios of the pyrites are 7.974 and I.942 and those
of the marcasites 2.058 and 2.010 (see Fig. 1C). Edwards and Baker
(1951, pages 35 and 42) emphasize these differences but make no refer-
ence to Buerger's conclusions according to which one would have ex-
pected another result. ff these analyses are included with those chosen
by Buerger the following results are obtained:

Pyrite
1 .986

0.021

Marcasite
1 .998

0.044

mean S/Fe

o

difference of the means

OD

0.0r2

0 .019.

The probability that the observed difierence of the means arises by
chance is over 50 per cent (see Fig. 18).

No opinion is ofiered as to a possible connection of compositional varia-
tions with stability of marcasite and pyrite, but calculations based on
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the analyses used by Buerger suggest that the statistical basis for his

conclusion was slim. If the analyses published by Edwards and Baker

are included, indications are that the differences in the calculated means

of the S/Fe ratios in pyrite and in marcasite arise from the accidents of

samPling and analYsis 
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Dr. Leonard James Spencer, ScD.,
Mineralogical Society, and for many
Ma"gazine, died on April 14, 1959.

F.R.S., Foreign Secretary of the
years editor of the Mineralogical

Svuposrurr oN Grocrnustnv

A symposium on geochemistry organized by the Commission on Geochemistry of the

International Union of Pure and Applied Chemistry, will be held in Gdttingen, Germany,

on August 21st and 22nd, 1959, to be followed by two days' field excursions. The topics

for discussion at the Symposium are:
1. Stable nuclides in Geochemistry
2. Long lived radionuclides in natural systems

3. Geochemistry of the halogens
4. Geochemical aspects of life on earth.
Introductory lectures will be held as follows: for 1) Rankama, 2) Harrison Brown,

3) Correns, 4) Oparin and Urey, who will extend invitations for further contributions.

The excursions will comprise a day's visit to the Harz and another one to the Zechstein

salt deposits along the Werra.

The local chairman of the Symposium is Professor C. W. Correns, Sedimentpetro-

graphisches Institut, Gdttingen, Lotzestrasse 13.

Wrrea.rlnv Mrunnlr. Cor-r-rcrroN

Union College, Schenectady, N. Y., recently observed the 100th anniversary of the

gift of the Wheatley Collection of 7000 mineral specimens. This ranks as one of the best

small college collections in the country, and contains many specimens which are no longer

obtainable. Courses in mineralogy were taught at Union College as early as 1820.

ERRATUM

In the article of Sassolite in the November-December issue oI The
American Mineralogist (page 1068), the senior author was George I.

Smith, and not George L. Smith, as printed. The same error occurred in
the annual index.
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The M.S.A. Fifty-plus Committee has been formed to enable members and friends of
our society to help build up our endorvment fund by making a pledge to this cause of not
less than $10 a year for five years. Prior to this time our society had received but one gift
for its endowment fund, that of 945,000 by Colonel Washington A. Roebling in 1926.
Through the efiorts of some 20 volunteers about 200 members of our society were can-
vassed; their responses were so favorable that an advertisement of this committee appeared
in the March-April number of the Journal,. opportunity to join this committee will be
held open for the remainder of this year. As of May 27 we have $10,735 from 134 pledges.
The members of the committee now include the followine:

Philip H. Abelson

John W. Adams
Harold L. Alling
Charles S. Bacon
Mark C. Bandy
Paul B. Barton, Jr.
Carl W. Beck

Joseph Berman

James E. Bever
Francis R. Boyd, Jr.
Wiliiam F. Bradley

John S. Brown
Arthur F. Buddington
Newton W. Buerger
Bennett F. Buie
Eugene N. Cameron
Charles D. Campbell
Ralph S. Cannon, Jr.
Ralph P. Cargille
Dorothy Carroll
Charles W. Chesterman
Alfred H. Chidester
Stephen E. Clabaugh
Frank Cuttitta
Gabrielle Donnay

Joseph D. H. Donnay

James W. Earley
Edwin B. Eckel
Wilhelm Eitel
R. B. Ellestad
Richard C. Emmons
Albert E. J. Engel
Edwin S. Erickson, Jr.
Joseph J. Fahey
Harold W. Fairbairn
George T. Faust
Russell Filer
D. Jerome Fisher
Margaret D. Foster
Wilfrid R. Foster
Clifford Frondel

Richard E. Fuller
Frederick W. Galbraith
A. M. Gaudin

Joseph L. Giilson

Jewell J. Glass
Samuel S. Goldich

Julian R. Goldsmith
Oliver R Grawe
Robert S. Green
Robert M. Grogan

John W. Gruner

James I(. Grunig

John C. Haff
Michel T. Halbouty
Edward P. Henderson
Harold D. Hess
Harry H. Hess
Donnel F. Hewett
Ralph J. Holmes
Marjorie Hooker
Arthur L. Howland
Walter F. Hunt
Cornelius S. Hurlbut, Jr
C. Osborne Hutton
Herbert Insley

John B. Jago
Richard H. Jahns
Albert J. Kauffman
Walter D. Keller
George C. Kennedy
Paul F. Kerr
Adoiph Knopf
Charles Koebel
Edward H. Kraus
Esper S. Larsen, Jr.
Esper S.  Larsen,3d
Benjamin F. Leonard
Alfred A. Levinson

John B. Lyons
Brian H. Mason
Duncan McConnell

Clifford A. Merritt
Robert Meyrowitz
Richard C. Mielenz
Harry M. Mikami
Charles Milton
Berlen C. Moneymaker

Arthur Montgomery
Kiguma J. Murata
Howard K. Nason
George J. Neuerburg

James A. Noble
E. F. Osborn
Adolf Pabst
Lincoln R. Page
Frederick H. Pough
Lewis S. Ramsdell
Laura Reichen
Edwin W. Roedder
Richards A. Rowland

Joseph J Runner
Edward Sampson
E. L. Sampter
Waldemar T. Schaller
Robert G. Schmidt
Harrison A. Schmitt
Schortmann's Minerals
Marie Siegrist
Chester B. Slawson

Joseph V. Smith
Sprague and Henwood
Lloyd W. Staples
Thomas W. Stern
David B. Stewart
Duncan Stewart, Jr.
Richard E. Stoiber
Robert L. Stone
Bronson Stringham
Ming-Shan Sun
Stephen Taber
Carl Toman
George Tunell
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