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DISCUSSION
OF "COIISONITE" BY ARTHUR S. RADTKE,AM, MINII)RAL,
47, 128+1291.
J. KnNr Ponnv, colorod.oschoor of Mines ResearchFound.ation,Inc.
Golden,Colorad.o.
I was most interested to see the paper on coulsonitefrom Lovelock,
Nevada, by N{r. Arthur S. Radtke (1962,pp.1294_l2gI), but feel that

\{r. Radtke's Fig. 1 showsthe somewhat"feathery" appearanceof the
coulsonitefrom this locality (as at the tip of the arrow). However, his
caption identifying the thin lamellae aiong octrahedral planes in the
magnetiteas being exsolvedcoulsoniteis erroneous;the orientedlamellae

Radtke failed to correctly distinguish between hematite and coulsonite
when he labeledthe thin lamellaeaiong octahedralplanesin the magnetite as coulsonite.

modal analyses.
Figure 3 in Mr. Radtke's paper shows a porishedsurface of Sampre
BVD-2-3 (Perry, 1960, p. 64, fig.38). The writer must take exception
with }rr. Radtke's identification of the metallic mineral as coulsonite.

monomineralic,doesnot alter the fact that two mineral phasesare present in these metallic grains. The writer is not saying that lrr. Radtke
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may not have found samples containing coulsonite crystallized separately from magnetiteduring his samplingof the deposit; only that such
a situation was never observedin any of the samplesexamined at this
Iaboratory, including the many samplesstudied during the secondproject. fndeed, the writer would very much appreicate receivinga sample
of \{r Radtke's coulsoniteconcentratefor an r-ray standard.
Figure 4 in 1\{r. Radtke's paper showsa view of a thin sectionof Sample BV-7 (b), (Perry, 1960,p. 53, fig. 27'). The veinlet shown was identified
by this writer as magnetite. The writer must admit that he never prepared a polishedsectioncorrespondingto the same portion of the specimen shown by the thin section;however, a polishedsection of a nearby
area disclosedthat the opaque mineral was magnetite, again with exsolved hematite.
Since this discussioncontestscertain of NIr. Radtke's identifications,
some backgroundinformation concerningthe unpublishedwork done at
the ResearchFoundation will be given. Two special sampleswere furnishedby the sponsorfor the study directedat the problem of identifying
the vanadium minerai in the magnetite from Lovelock, Nevada. One of
thesewas a bulk samplewhich obviously containedpiecesof five distinct
types, and was immediately sorted accordingly. A large number of
polished sections was prepared from these samples and various tests
products therefrom. A recent count shows that 54 of thesepolished sections are stili in this wriler's possession
as of this date, including the sections usedto make the photomicrographsshown as Figs. I and.2(Radtke,
1962).Tn addition, the original photomicrograph negatives are also in
this writer's possession.
Thus, Mr. Radtke has never had an opportunity
to examine any of these particular samples,other than on the basis of
the information and photomicrographs shown in this writer's report
(Perry,1959).
The samples,thin and polished sectionsand photomicrographnegatives used for a subsequentstudy directed at other mineralogicalprobIems (Perry, 1960) were returned to the sponsor,and included the sections shown in Figs.3 and 4 (Radtke, 1962). However, examination
of a large number of samplesduring the secondstudy disclosedno situation which would require revision of any of the conclusionsreachedduring the first study (Perry, 1960).
It was positively concludedduring the first study (perry, 1959) that
the vanadium was present as coulsonite, but r-ray powder data for
coulsonitewere not given by this writer becausea concentratecould not
be obtained from the samplesexamined.Physical beneficiationmethods
failed becauseof the extremely small liberation size of the coulsonite
(minus-one-micronto 50.4 microns, average 6.0 microns), and in this
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case preferential leaching was also unsuccessful.If one considersr-ray
powder data essentialfor a positive identification,then this identification
was not positive. The writer used an indirect method to positively conclude that vanadium was present as coulsonite.The feathery-appearing
mineral in Figs. I and 2 (Radtke, 1962) was first tentatively identified
as coulsoniteby mineralography,including microchemicaletch reactions.
Two sampleswith high vanadium content were then selectedfor an ind.irecttest of the tentative identification.They had previouslybeenchemically assayedfor iron and vanadium. Many polished sectionsof reject
splits were prepared, and very accurate modal analyseswere made by
Chayes point counting (0.25 mm traverse spacing),while being certain
that a statistically reliable number of points was identified and counted.
This work was done using a high power oil immersion objective on a
Leitz Panphot microscope.Percentagesof iron and vanadium were then
calculatedfrom the modesby using published formulae for the minerals
involved. The formula for coulsonitewas taken as that given by Dunn
(1937, p. 2l).
For SampleRF-2099 the followins mode was obtained:
Minerol'
Magnetite
Hematite
Coulsonite (tentative)
Gangue

Modal Per Cent
83.94
7. 1 1
|.22
7.72
99.99

The following comparison of chemical analyses and the anaiyses
calculatedfrom the mode was then made:
Source

Per Cent
Iron

Chemical Assay
Modal Analysis

65.2
63.3

Per Cent
Vanad.ium

0.277
0.274

lron:Vanadiunt
Ratio

235:L
231:l

The two sets of results are remarkably similar, far too much so, in
fact, to be merely fortuitous, and it was concluded that the tentative
mineralographicidentification of coulsonitewas indeed correct. Further
it was also concludedthat the results were highly suggestivethat little
or no vanadium remained in solid solution in the magnetite. The comparatively low iron percentagecalculatedfrom the mode for this sample
can be attributed to failure to account for any iron contained in certain
of the silicate gangue minerals. Incidentally, the iron-vanadium ratios
for the other sample tested by this technique (RF-2100(c)) were 251:1
via modal analysis and 248:.1via chemical analysis.
This writer doubts that he is the first person to use the technique de-
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scribedabove,but someof the readersof The Ameri,conMineralogistwho
might be unfamiliar with it may fi.nda published example helpful. The
method has been used successfullyin connection with many difficult
identification problems,and an identification basedin part on this technique has withstood the test of presentationin a U. S. District Court
trial.
This writer must also take exceptionto the scalesfor the photomicrographsas given in Mr. Radtke's paper, although this is a rather insignificant point. The scales were originally obtained by photographing a
Bausch & Lomb stage micrometer with the Panphot for each combination of objectives and eyepiecesused. An enlargementfactor was then
applied to correct for the differencebetlveen the negativesand the enlargedprints. An additional correctionwas also made for the figuresgiven
below for the slight differencein scale between the original prints and
the published cuts. Mr. Radtke's failure to use the original data is particularly puzzling with respect to his Figs. I and 2, since not only the
polished sections,but also the negativesare still in this writer's possession.
Figure(Radtke,1962,
P 1285)
Correct scale of
published cut, 1":
Magnification as
diameters

0 1 7 7m m

0 . 0 5 7m m

0 0 7 2m m

0 . 3 4 4m m

t44X

446X

353X

74X

In summary, the most pertinent comment that might be made is that
during examinationof this ore this writer never observedany coulsonite
that was not intimately intergrown with magnetite. Thus, the caption
for Mr. Radtke's Fig. 3 is particularly misleading,as well as certain of
his comments and conclusions concerning direct crystallization of
coulsonite unrelated to exsolution from or replacement of magnetite
(Radtke, 1962,p. 1290).
Permissionto publish this portion of data from closed-filereports was
kindly given by Mr. K. W. Mote, Columbia-Geneva Steel Division,
United States Steel Corporation.
RnrunnNcrs
DuNN, J. A. (1937) The mineral deposits of eastern Singhbhum and surrounding areas
GeoI.Surwy Ind'io, Mem. LXIX' pt. 1.
Pnnnv, J. K. (1959) Vanadium-bearing magnetite. Report No. 2, Project 580722,prepared
for Columbia-Geneva Steel Div., United States Steel Corp., by Colorado School of
Mines Research Foundation, Inc. (closed-fi1e).
--(1960) Scapolite discoloration and related mineralogical factors: Report No' 2,
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Project 290608, prepared for Columbia Iron Mining Co., by Colorado School of
Mines l{esearch Foundation, Inc. (closed file).
Rlnlrt,
A. S (1962) Coulsonite, FeVzOr, a spinel type mineral from Lovelock, Nevada.
Am. Minerol. 47. 1284 1291.
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REPLY TO "DISCUSSION
OF 'COULSONITE"'
Anrnut

S. Raorr<n, Department of Geology,Stanford Llniuersity,
Stanford, California.

I will comment very briefly on Mr. J. Kent Perry's article concerning
my paper "Coulsonite, FeVrO+.A Spinel Type Nlineral from Lovelock,
Nevada"; The American Mineralog.ist,47. The material used in the
study was in part collectedby myself and in part provided by a mining
company for the expressedpurposeof determining the sourceof vanadium. The samples from the company were obtained from Mr. Perry's
group by the company for my study and representmaterial originaily
usedand studied by the ColoradoSchoolof l,Iines ResearchFoundation.
This is now a part of the ore depositscollectionat Stanford University.
The photomicrographswere used in the publication with no reference
to the closed-filereports by NIr. Perry by prior agreementwith the mining company for whom he studied the ores.This agreementspecifically
stated no referenceshould be made to pervious material within their
files. The fact that Mr. Perry was not given credit for his photography
is recognizedand his name was omitted from the bibliography for the
above reason.
The study of coulsonite was concluded with the publication in The
^lmerican Mineralogist and was carried out independently of previous
work. Certainly no slight to Mr. Perry or his earlier works was intended.
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NOTE ON ISHIGANEITEAND YOKOSUKAITE
Yu Henrva, Department of Geologyand. Mineralogy, FaculLy oJ Science,
H okhaid.oLIn,iversity,S apporo, J apan.
Ishiganeite and yokosukaite were first named by K. Kani and
T. Tanaka (Bull. Electrotechnical
Lab. Japan,1r 459-497,553-555,1937;
2, 19-24, 291-295, 1938; Electrochem.
J apan, 6, 366-370,1938; 7, 7-16,
1939); and their mineralogical and electrochemical characters were
described.

