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NORBERGITE FROM FRANKLIN, NEW JERSEY

Esprn S. Lansnu, L. H. BaupR AND H. BrnunN

The mineral norbergite recently described by Geijerr is an abun-

dant mineral in many museums, as most of the minerals labelled

chondrodite or humite from Franklin, N. J., are norbergite. All

such specimens examined in the Harvard Collections proved to
be at least in part norbergite. The norbergite occurs in a coarsely

crystalline limestone from the Nicoll Quarry, and grains or crystals

are commonly several millimeters across and some are a decimeter
across. For the most part crystal faces are entirely lacking, but

one crystal suitable for measurement was contained in the Harvard

Collection to which it had been presented by Dr. H. Ungemach
of Paris in 1906.

In thin sections many of the norbergite grains show irregular,

rounded to embayed cores of chondrodite and these cores suggest
that the norbergite has replaced the chondrodite, though it may

simply have grown about the chondrodite as a nucleus. The chon-
drodite is more nearly colorless than the norbergite, has little
pleochroism, has a higher index of refraction than the norbergite

and shows polysynthetic twinning which ends abruptly at the

norbergite. In no case was the norbergite observed to be twinned.
This fact leads to the conclusion that norbergite is orthorhombic.

The norbergite varies in color from tawny (Ridgway's 13" j)

to chamois (Ridgway's 19" b) and the lighter colored varieties have

lower indices of refraction than the darker, indicating lower iron

content. It has a hardness of about 5f and in general appearance
resembles the other members of the humite group.

The optical properties of norbergite from Franklin are similar
to those reported by Geijer for the mineral from Norberg. It is

optically +, 2V about 50o, dispersion slight. The indices of re-
fraction vary somev/ha!; those of the darker, analyzed material
are given in colurrm 1, Tenrn I, those for the chamois-colored
crystals in column 2, and. those found by Geijer for the Norberg
mineral in column 3. The measurements of the mineral were made
by the immersion method using monochromatic light and should
be in error not more than *0.001.

I Geijer, Per. Some Mineral Associations from the Norberg District, Sveriges.
Gcol, Und,ers. Arsbok,20, No.4, 1926.
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The norbergite is distinctly pleochroic in thin sections and in
this respect resembles the other members of the humite group.
For the analyzed materials a is pale yellow, B is very faint yellow,
and 7 is sensibly colorless. The lighter colored varieties are more
faintly colored.

A sample of the Franklin norbergite containing about 2 per cent.
of admixed chondrodite, was analyzed by Bauer and the results
are shown in column 1, Tann L In column 3 the analysis of the
norberg mineral by Bygden is shown, and in column 4 the com-
position of the theoretical molecule, MgFr. MgzSiOr. The two
analyses are much alike and are near the theoretical composition.
The Franklin mineral is hish in alumina and low in water and iron.

T,{srn I. Ar'rr,vsrs lwo Pnoprnrrrs or Nonnrncrtr.
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Cnvsrer,r,ooRApuy. Penfield and Howe2 on the assumption that
there is a regular progression in the value of the c crystallographic

2 Penfield, S. L. and Howe, W. T. H. On the Chemical Composition of Chondro-
dite, Humite and Clinohumite. Am. four.9ci.,48, 188, 1894.
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axis with a change in the chemical composition of the members
of the humite group, predicted the axis for norbergite and later
Sjdgrens gave the name prolectite to a member of the humite group
from Nordmarken as a result of a crystallographic study that
seemed to show an agreement between his mineral and the mineral
predicted by Penfield and Howe. Recently Geijel has shown that
the original prolectite is identical with chondrodite.

Frcunn 1, Nor-srncrrr. Drawing of a crystal showing the forms c (001), M
(011), I i /  (O2r), D (110), e (111) and d (22r).

An X-ray study of the members of the humite group by Bragg
and West6 showed that the members of the humite group with
1, 3, or 5 MgzSiOa to 1 of Mg(F,OH)2 should be orthorhombic
while prolectite with 1 molecule of MgzSiOa had been described
as monoclinic. Our study confirms the conclusions of Bragg and
West as both the optical data and the crystallographic study show

8 Sjiigren, Hj. Contrib. to Swedish Mineralogy, BuIL. Geol. Inst. (Jpsula,Yol.l,
,40, 1893.

. Loc. ci,t.
s Bragg, W. L. and West, J. The Structure of Certain Silicates, Proc. Royd Soc,

Lond.on, CXN, 614, 1927.
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that norbergite is orthorhombic. The orthorhombic development
is shown by the one good crystal reproduced in figure 1.

Although the crystal here studied is not suited for accurate
determination of the crystallographic constants, the values
actually determined are given, to be compared with those predicted
by Penfield and Howe and used by Dana and others. The orienta-
tion of Goldschmidto is, however, preferred because his treatment
of the humite group is in accordance with the results from X-ray
studies obtained independently by Bragg and West.

Tenlp II gives the measured and calculated angles for the
Franklin norbergite, as well as the calculated angles from the
theoretical axes proposed by Penfleld and Howe. The last column
of the table is the preferred position, similar to the position given
to humite by Goldschmidt, The letters assigned to the forms are
those for the corresponding forms of humite as given in the
Winkeltabellen.

Tlsl.r II. ANcr,n Tasre or Nonnrncrrp.

c(100)
M(rro)
JV(120)
D(011)
a(1 1 1)
d(r22)

Observed Mean

9 p
goo00, 90000,
42 2s 90 00
24 26 90 00
o  6 2 1 2

42 25 68 14
24 26 6424

Dana Position

Calculated TheoreticalAxes

?o:40:1.723:l '897 ?o:qo:t.746:1.886
a :c  :1 .10  :1 .897 a  zc  :1 .080:1  .886

6 p b P
90q00' 90000' 90000' 90000'

+rs  90oo  4247  9000
24 26 90 00 24 50 90 00
o 6212 0 6204

42 15 68 41 42 47 68 4s
2426  &21  2450  6445

Goldschmidt Position
(Values of Col. 2 above with changed axes)

Calculated
y 'o :go-  '5804:1 '10
o : c  : 1 . 8 9 7  : 1 . 1 O

c(@l)
M(011)
n(021)
D(110)
a(111)
d(221)

6 p
0000'

0000' 47 13
0 0 0  6 5 3 4

27 48 90 00
27 48 51 13
27 48 68 07

6 Goldschmidt, V. Knvsr.lr,r,ocRAp.ErscEE WnrrBmerer,r,rw, 181, 1897.
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TAsr.n III gives the axial ratios compared for the three positions

adopted by Dana, Goldschmidt, and Bragg and West. For nor-

bergite the o and c axes are interchanged in the Dana and Gold-

schmidt positions. In the Bragg position the o axis is chosen as

unity. The lengths in Angstrom units are given for the members

of the group, as determined by Bragg and West. The approximate

interplanar spacings along the axes for norbergite should b.e,

according to the axial ratio from the calculated values, 4'65A:

10.23A:8.824. tt ttre theoretical values for "prolectite" are used

the interplanar spacing is: 4.74h210.23A:8.9324 which is prob-

ably more accurate than the spacings derived from the measured

values. In order to carry out the theory of a progression in the

value of the c axis the c value should probably be halved, so that

c:4.4664, .

Tenr-n III. Corapenrsolt ol Axur, Rltros rn Venrous Posrtroxs'

Dana Position Goldschmidt Position

Syst. o : b : c

Norbergite
Chondrodite
Humite
Clinohumite

1 .10  :1 :1 .897
1.0863:l:3.1447
1 :1 .0802 :4 . 4033
1 .0803:1 :5 .6588

Or,
McI.
Or.
Mcl.

Bragg and West Position

109'01',

100048'

Absolute lenghts of Axes

4.7s3 A 10.27 L 7.M L
4.7s8 L0.23 10.43
4.75 10.26 13.43

90000'

90000'

Norbergite
Chondrodite
Humite
Clinohumite

Axial Ratios

o z b : c  p

not yet studied
l:2.170:l .663 109"02'
12.159:2.201
l:2.160:2.878 100o50'




