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The specimen, from Leadville, Colorado, described in this

paper, came from the Iron Silver Mining Company's Tucson Shaft'

The depth at which it was collected is not known.

The appearance of the specimen is shown in figure 1' The

darker portion is mainly chalcopyrite and sphalerite in which
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Frc. 1. Photograph of the specimen of oligonite, a manganosiderite,

on chalcopyrite, galena, and sphalerite'

hollows have been etched or dissolved, probably by hot vapors'

and which has then been encrusted with galena that is now tra-

versed by a network of black sphalerite. The emanations which

brought about the solution of blende and chalcopyrite, and which

were doubtless also responsible for the deposition of the encrusting

galena on the resulting ridge-and-hollow surface, are thought to

have issued from small orifices, over which during a closing stage,

the remarkable mushroomlike structures, shown in the photo-

graph, were built. The "mushrooms" each consist of an outer shell,

abott l/16 inch thick, partially enclosing a bundle of tiny radiat-
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ing columns that converge toward the supposed apertures from
which the mineralizing solutions escaped. These odd structures are
composed of a pale, taffy-colored, slightly iron stained substance
which proves to be oligonite, the central member of the rhodo-
chrosite-siderite series. A manganosiderite, apparently almost
identical in chemical composition with this one, has already been
reported from the zinc ores of Leadville by Loughlin.l

The carbonate is so finely crystalline that its identification was,
at first, a matter of some difficulty. A preliminary spectroscopic
examination revealed the presence of iron, manganese, and car-
bon; the latter was found by chemical methods to be present as
carbonate. An r-ray analysis disclosed a crystal structure similar
to that of rhodochrosite. Later, t iny rhombohedra were detected in
the "mushrooms" with the aid of a binocular miscroscope, and
minute cleavage rhombs were found among the crushed fragments.
The material was not homogeneous, but consisted of a mixture of a
small proportion of brown, opaque particles in the main bulk of
tiny, transparent, colorless rhombs, some of which were coated
with the opaque substance. The indices2 or these rhombs follow:

e '  : 7 .695  +  . 003

<,r: 1.840 * .002

From these values it is evident that the mineral is optically nega-
tive.

The material was crushed in an agate mortar, taking care to
avoid any loss of carbon dioxide by prolonged grinding,B was dried
at 105"C., and analyzed as follows:

The carbonate was determined by evolution as COz from sul-
furic acid solutions of weighed samples of the mineral, and was
absorbed in ascarite, using a train similar to that recommended by
Hillebrand and Lundell.a Since most of the iron present was found
to be in the ferrous state, the solutions were oxidized with nitric
acid and brominelthe excess nitric acid was removed by evaporat-

lLoughlin, G. F., The oxidized zinc ores of Leadville, Colorado: U. S. Geot,.
Suraey, Bull. 681, p. 47, 1978.

2 The index of the ordinary ray was determined by immersion in a solution of
phosphorus in methylene iodide. Details of the preparation and use of this series of
liquids will be published later

3 Johnston, J., and Niggli, P ., J our n. G eol., v ol. 21, p 614, 1913.
a Hillebrand, W. F., and Lundell, G. E. F., Applied Inorganic Analysis, p. 623,

John Wiley and Sons, -l[ez, York,1929.
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ing to fumes of SOs. The iron was then separated from manganese

by means of cupferron, following the procedure of Hillebrand and

Lundell,s and was determined as FezOr; from this the total iron

content of the mineral was calculated to FeO.

The filtrates rMere then evaporated with sulfuric and nitric acids

to destroy the excess cupferron, and the manganese was deter-

mined as pyrophosphate.6 Confirming the spectroscopic examina-

tion, no lead, zinc, calcium, or magnesium was found by chemical

methods. The results of the analyses are Iisted in the subjoined

table. Stated as carbonates, the analysis shows approximately 57

per cent MnCOr, 42 Per cent FeCOs'

Teern I

Axlr,vsrs or Or,rcoNrtr'

Sampletakenl Crams found i -P.t cent found Total

COs FezOs Mn:PzOz COz FeO MnO

0 1419
0.3530

As the table shows, there is a difference of approximately 0'6/6

unaccounted for, which is assumed to be oxygen; there is also an

excess of combined Feo and Mno over the amount required for

the COr present. Although the total iron content is reported as

FeO, a little of it was in the ferric state; aII the manganese is re-

ported as MnO, but some may also have been present as a higher

oxide. The heterogeneity of the material, however, accounts for

these discrepancies.
The chemical and optical data given above are shown with others

in the diagram (Fig.2). In constructing this figure, only those

analyses were chosen which reported no more than one per cent of

any substance other than iron and manganese carbonates, and

which were accompanied by measured values of co' Even so' an

analysis by N. Sundius,T of a siderite from Ivigtut, Greenland, has

been omitted because, if plotted, it would have fallen in the

6 Hillebrand, W. F., and Lundell, G. E. F.,loc. cit., p' lO9'

6Blair, A. A., The Chemical Analysis of Iron, p. 106, J. B. Lippincott Co.,

Philod.elPhi,a, L9L8'
'Sundius, N., Optische Bestimmung an FeCOs, MnCO:, und CaMg(COJr;

Geot. Frir. Fdrh., vol.47 , pp.269-270,1925. (M ineral' '4 bs', vol' 3, p' 59, 192G28')
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cluster of siderite analyses shown in the diagram. The straight
diagonal line, marked ar in figure 2, connects the values reported
by Ford8 for the refractive index of the ordinary ray in the pure
end members. The close agreemynt of the observed value of or in
the oligonite with the theoretical value is confirmatory evidence of
the straight line relationship between chemical composition and
optical properties throughout the entire series.
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Frc. 2. Measured indices of the ordinary ray in some analyzed
members of the rhodochrosite-siderite series.

(1) "Chalybite" from Cornwall. Hutchinson, Mineral. Mog., vol. 13, p.209,
1903.

(2) Siderite from Greenland. Ford, Trans. Conn. Acad.. Arts and. Sci., vol. 22,
p .243 ,  t 917 .

(3) Pure carbonates. Ford, i6id.
(4) Rhodochrosite (?) from Branchville, Conn. Ford, lbid.
(5) Siderite from Ivigtut, Greenland. Wherry and Larsen, f ou.r. Wosh. Acad..

Sca. ,  vol .7,  pp.365-368, 1917.
(6) Rhodochrosite from Alma, Colorado. Sundius, Geol,. Ftjr. Fi)rh., vol.47,

pp.269-270, 1925. (Mineral,. ,4bs., vol. 3, p.59, 1926-28.)
(7) Oligonite from Leadville, Colorado.

The name oligonite was given more than a century ago by A.
Breithaupte to a mineral containing approximately 60/e FeCOr

8 Ford, W. E., Studies in the calcite grortp Trans. Conn. Acail. Arts and Sci.,
vol.  22, pp. 2I l-248, 19 t7 .

e Breithaupt, A ., f ourn. J. Chemie u. Ph.ysik, vol.54, p.283, 1828.
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and, 4070 MnCO:, and the term could well be applied to central

members of the rhodochrosite-siderite series, in which the amounts

of iron and manganese carbonates do not vary more than 20/6

from the 50:50 ratio. In 1901, K. Buszlo proposed the name

chells.13
Although analyses of oligonite have been in existence for many

years, the Leadville mineral, herein described, appears to be the

first for which any optical properties are given.

The best value obtained after numerous attempts to measure

greater than 3.5.
The writers wish to express their appreciation to Professor H.

Ries for lending them the specimen and for his constructive criti-

cism of the manuscript, and to Professor Paul F' Kerr, of Columbia

University, who kindly furnished the r-ray data'

Suuuanv

oligonite, the central member of the rhodochrosite-siderite series,

has been described, and a definition of the term oligonite has been

series.

10 Busz, K., Neues Johrb., II, pp. 129-132,l9ol'
11 Ford, W. E., Dana's Textbook of Mineralogy, p. 519, John Wiley and Sons,

New York,1932.
12 Kraus, E. H., and Hunt, W. F., Mineralogy, p' 277, McGraw-Hill' y'flea'

York,1928.
13 Winchell, N. H., and Winchell, A. N., Elements of Optical

78, John Wiley and Sons, 1[ezu Yorh,1927. ,, ,.,
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