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NOTES AND NEWS

NEW DATA ON BIRNESSITE AND HOLLANDITE*

C. FnoNlnr., U. B. MenvrN ewt J. Iro, Haraard,
University, C ambrid.ge, M as s achus etts.
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Natural delta-Mnoz or "manganous manganite" was first described
under the name birnessite from a manganese-rich hardpan in fluvioglacial
gravel at Birness, Scotland, by Jones and Milne (1956), who summarize
the work on synthetic manganese manganites identical with or related to
D-MnOr. An occurrence of the same mineral in Canada had been reported
earlier by McMurdie and Golovrato (1948). We have identif ied birnes-
site by r-ray study in specimens collected at Cummington, Massachu-
setts, and Sterling Hil l, New Jersey.

At Cummington, small discontinuous lenses or beds containing rhodo-
nite, rhodochrosite, tephroite, spessartite, alleghanyite, cummingtonite
and a manganoan and ferroan variety of dolomite occur conformably in
metamorphosed sedimentary rocks, chiefly mica schist (Mosier and
Thomas, 1949). The ore oxidizes very readily and the outcrop is overlain
and penetrated along cracks by hard to friable crusts of black manganese
oxide. Blocks of pink primary ore thrown on the waste heap of the mine
quickly weather black. Although the black oxidation product appears to
the eye to be homogeneous, it is usually found on r-ray and optical ex-
amination to consist of granular rhodonite, rhodochrosite, garnet or
qtartz with the secondary manganese oxide present in very minor
amount, often as l itt le more than a stain along grain boundaries. When
separated, the manganese oxide generally does not give a distinct c-ray
pattern, although we have identif ied cryptomelane in some sampies. On
a few specimens small patches were found of a soft, f ine-grained black
mineral which gave a relatively sharp r-ray pattern of d-MnOz (Table 1).
The four l ines recorded in the pattern probably are orders of (001), from
a layer-structure. This mineral is opaque under the microscope. Other
samples of soft black material proved to be mixtures of birnessite and ,y

type MnO2. The patches rich in birnessite appear to have been produced
by the oxidation of a particular mineral in the primary ore which we have
not been able to identify. The earlier work on the x-ray powder pattern
of D-MnOz is summarized by Jones and Milne (1956).

A chemical analysis of a bulk sample purified as far as possible by
heavy l iquid and sedimentation techniques, but which sti l l  contained
about 10 per cent of impurit ies, is cited in Table 2. The r-ray pattern of

x Contribution from the Department of Mineralogy, Harvard University, No. 397.
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this sample showed some faint extra l ines corresponding to the darkest

l ines in the patterns of qvartz, spessartite, rhodochrosite, and 7-MnOz.
The chemical analysis is hardly more satisfactory than that of Jones and

Milne (1956) for the purpose of deriving a formula. If the MnOz and

MnO determinations are taken at face value the atomic ratio of total

Mn:0 is  1.78,  wi th Mna:Mn2:3.38:1.  The mater ia l  o f  Jones and Mi lne

i s  nea r  Mn :O :1 :1 .91  w i th  Mna :Mn2 :9 .51 :1 .  Bo th  va lues  fa l l  i n to  t he
range of composition of synthetic manganous manganite, with Mn:O

between about 1.74 and 1.96. The role of the Ca, Mg, alkalies, and H2O
in our material is speculative, if indeed these cations are essential con-
stituents. Possibly the Ca, Mg and alkalies occupy vacant lattice sites,
analogous to the relation of the hollandite group of minerals to a-MnOz,
and the general formula can then be written (Ca, Mg, Naz, K2)*(Mna,
Mn'9)(O, OH)2, where n may be compensated by variation in the
Mna :Mn2  o r  O :OH ra t i os .

Birnessite also was identif ied by its r-ray pattern (Table 1) as a sec-
ondary mineral associated with chalcophanite as a weathering product of
franklinite-willemite ore from the old surface workinss of the Noble
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1. Birnessite
Cummington

2. Hollandite
Langenberg

MnOz
MnO
Mso
CaO
BaO
K:O
NazO
FezOr
AlzOc
SiOz
HzO
Rem.

Total

66.66
16.O7
0 . 2 3
1 .05

0 . 0 9
0 1 6
0 . 8 6
0 . 8 3
2 . 6 2

10.  83
r . 4 7

70 38
8 .98
0 .20
0 .05

13.32
0 .98
0.03
0 . 1 1
0 .39
0.40
+ .76
0 .74

100. 34

1 . Birnessite. Rem. is SrO-0.01, LizO-0.005, NiO 0.01, CuO 0.005, SO, 0.14, MoOe
-0.005, SczOatr., (Zr, Nb, Ti) oxides 7.29. Al2}zcontainssome ()I, yb). Analyst:
J. Ito.
Hollandite. Rem. is SrO-0.01, LizO-0.005, CoO-0.05, NiO-0.05, CuO 0.14,
PbO 0.001, ZnO 0.07, SO3 0.17, PzO;0.28, VrOn-0.01, ZrOz0.07, TiOz-0.001. Ana-
lyst: J. Ito.

pit at the south end of the ore-body at Sterling Hil l, New Jersey. It occurs
very sparingly as black crusts varying from hard and dense to earthy in
consistency. The earthy material appears under the microscope as mi-
nute laths and needles that barely transmit l ight; the extinction is paral-
lel, but the indices of refraction could not be measured.

Hor,r,rtrgortr

A specimen labelled "wad" from Langenberg, Saxony, collected prior
to 1865 and acquired by the Harvard Museum from the J. B. Pearse col-
Iection, consists of a botryoidal crust with a radial-f ibrous to fern-like
internal structure (Fig. 1). The mineral is dark brownish-black in color;
the powder is dark brown, and tends to smear out in the mortar to a
glistening fi lm. It has the general appearance of todorokite, but it con-
tains barium and on r-ray study and chemical analysis was identified as
hollandite. The spacings are given in Table 1. The specific gravity and
hardness could not be measured accurately because of the fibrous habit.
The earthy manganese and iron oxide deposits at Langenberg (Beck,
1902, 1909) are secondary concentrations derived by the weathering
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and erosion of veins and stockworks containing fine grained varieties of

sil ica with barite, calcite, manganite, braunite, pyrolusite, hausmannite,

hematite. Hollandite occurs as a product of metamorphism of sedi-

mentary manganese deposits, as in India and Sweden, and is found in

other types of hypogene environments, but at Langenberg it is a super-

gene mineral. Numerous other supergene occurrences of hollandite are

ment ioned by Hewett  and Fle ischer  (1960).

Fro. 1. Hollandite from Langenberg, Saxony. About i natural size'

C herni,c al C om P o s ition

The members of the hollandite group can be considered as derivatives

of the a-MnOz structure, for which the idealized unit cell contents can

be written VzMnaOro (where V denotes vacant structural sites), as

shown by A. and A. M. Bystri im (1950, 1951)' Infi l l ing of the vacancies

by divalent or monovalent cations, which in the members of the hol-

landite group are large S-coordinated cations Ba, Pb or K, is, in natural

material, compensated electrostatically by a valence shift in the man-

ganese ions as indicated in the formula (Vz-.A"),(Mnas-"Mn2,)sOrs where

A is Ba, Pb, K, and possibly also NHr (Butler and Thirsk, 1952) or HrO'

Vacancies also can occur to a small extent in the 6-coordinated (Mna,

Mn2) positions, and OH can substitute for O' The analysis of the Langen-

berg mineral, cited in Table 1, indicates that A is chiefly Ba with minor

K and that * is approximately 1. The approximate formula also can be
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written (Ba, K2, Mg, Ca, Na2, Co, Ni)Mn2Mna7os.fl,H2O, with Ba:K
-8:1. The amount of essential water, if any, is uncertainl the analysis is
close to 2HzO.
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CHEVKINITE IN VOLCANIC ASH*

. 
E. J. YouNc AND H. A. Powens, LI . S. Geological

Surtey, Denaer, C olorod,o,

Chevkinite, a titano-silicate of the cerium earths, first found as large
crystals presumably from a nepheline syenite pegmatite (Rose, 1839),
has been found in samples of volcanic ash of rhyolit ic composition. Note-
worthy are its apparent paragenesis, its trifling abundance and its wide
distribution. It occurs as separate phenocrysts embedded in volcanic
glass in all the samples, and as inclusions within phenocrysts of fayalite,
ferroaugite, and sanidine in several samples. Its abundance is on the
order of a thousandth of a per cent; only a few crystals can be concen-
trated from ten grams of sample. It has been separated from a tuffa-
ceous sand in the Dubose member of the Whitsett formation of Eocene age
from Texas, an early Pleistocene ash from Idaho, and from the so-called

* Publication authorized by the Director, U. S. Geological Survey.


