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Eckermannite, a new alkali ampbibole.

P reI i ill i n a r y not e.

By

OWE J. ADAMSON•

. Analysis of a rockforming amphibole from the Norra Kiirr area
In Southern Sweden corresponds with the formula

Na,l\Ig:AI FeIII (Si,Ou): CO, OH, F)I

P~e name Eckermannite is proposed for this mineral in honour of
ro ess~r Harry von Eckermann.

While working with the singular alkaline rocks of the Norra Kiirr
area in southern Sweden the writer's attention was attracted to B

~ec.uliar amphibole occurring in one of the rocks which Tornebohm
~slgnated by the bulk name Lakarpite.1 Besides amphibole, the main

:nerals of this particular Lakarpite are feldspar, decomposed nephe­te
, pectolite, and aegerite. Apatite, titanite, and a mineral very

C°bsely related to titanite but with optical negative sign are found in
StI 0 di

r nate amount. The rock has centimeter-Iarge phenocrysts of
nlo~perthitic microcline. The feldspar of the groundmass is essentially
a bIte b t· " I h' I bh ' U grams of IDIcrocline and orthoc ase M e a so een
~served. The average grain diameter of the groundmass is one mm.
~rock has a marked protoclastic schistosity.

o e am.phibole generally occurs as laths 1-2 mm long an~ 0.2­
I .5l11In WIde, euhedral after the prismatic zone. They are occasIOnally
arger, up to 4 mm in length and 1 mm in width. Under the micro­

SCO?e the amphibole seems quite homolTeneous except for some spots
of Irr o. I'. egular outline which have a lighter colour than the mmera In

~In. ~he plane of the optic axis lies in the plane of symmet:y, Y = b.
as e extinction angle is X/\ c", 25°. (For t~e l!ght parts ~t ma! be
Th:n::c~ as X /\ CC\) 53°.) The axial dispersl~~ IS strong, Wlt~ =,/ e·
____ PtIcal character is nelTative and the aXIal angle 2' a", /4._ 0'

Il~~~~T?rnebohm. KatapIeiit-Syenit. S. G. U. Ser. C, 1'0:0.199,1906, p. 18. TOr­
tlnguished four types of lakarpites.
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The pleochroism is: X bluish green
Y light bluish green
Z pale yellowish green, almost colourless
X>y>Z

Indices of refraction are: aNa = 1.636 ± 0.003
{lNa = 1.644 ± 0.003

"Na = 1.649 ± 0.003

y --;- a = 0.013

Less 0 for F

SiO••
TiO••
AI.O••
Fe.O•.
FeO
l\fnO
ZnO
l\IgO
CaO
Na.O.
R.O
H 20
F •

Some of the data given above were already determined by A.
Hamberg. (Tornebohm, op. cit. p. 26). The writer's results were in
good agreement with those of Hamberg.

The mineral has generally no inclusions of any kind, a circumstance
which makes its separation easy. .

Tornebohm presented without comment an analysis of the amphi­
bole, carried out by the excellent mineral chemist R. Mauzelius.

56.45
0.39

5.47
9.49

1.90

0.52
0.67

9.43

0.35

11.30

2.41
0.33

.~
101.30

.~
100.21

s. g. 3.16
. and

The high alkali content, the insignificant amount of calcl
.
um

, cl a
the relatively low iron content combined with high magnesIa ~nwas
considerable amount of aluminium are conspicuous. The analyslds of

d
. . the stu Y

compute , taking advantage of the recent advances III I I tion
the amphibole group. Before presenting the result of the ca eu ~ions
it is appropriate to give a short synopsis of our present co~eep ns­
of this group. It will then be seen that this amphib~le occurss;onld
tural place in the modern classification of the amphlboles. ~ true­
be remembered that this classification is purely chemical ~n Sf the
tura!. Bermanl, in his paper »Constitution and classificatIon 0

• Amer. Min. 22, p. 387. 1937.
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0'" 1.32 A
~ 1.33.

OH- J.t-1.5 A

r

z .

nat~ral silicates)}, writes as follows: )}..... it is no wonder that so many
s~cles names have been proposed for members of the hornblende
senes. Unfortunately, some of the names in the literature are based
on habit or optical properties. For our purpose these names are of
no value, since our classification is chemical and structural, and any
other basis of classification cannot consistently be superimposed on it.•

Berman (op. cit. p. 354) writes as general formula for the amphibole
group, representing half the content of the unit cell:

(W X Y)7-8 (Zl On), (0, OH, FJ"

where W principally stands for Na, K, Ca
X )} I} l> Mg, Fell, l\In, AI
Y )} I} I} AI, FeIII, Ti
Z )} I} 11 Si,.AI

This is a modification of the original formula deduced by Warren
after studies of the crystal structure of various amphibolesl • The terms
of Ber.man will be used throughout this paper. The main factor
governmg the distribution of the elements among the element
symbols W, X, Y, Z is the ionic radii.

l
K+ 1.33 A

w Ca'+ 1.06 •............

lNa+ 0.98 •

I
MoH 0.91 •

X . . . . . . . . .. Zn'+ 0.83 •

I Fe'+ 0.83 •
~Igt+ 0.78 •

{

Fe'+ 0.67 •

. Ti'+ 0.6! •

{
AlH 0.57 •

. Si'+ 0.39

Elements lying on the border between two groups may belong to
both of them. This is indicated in the table by their being embraced
~Y two brackets. Berman (op. cit. p. 359) divid:s the .am~hibol: brrou~
dn~o four series: The orthorhombic anthophylhte s~Iles 1~.c1u<~mg gee
nte, the monoclinic cummingtonite series includmg gru~ente, th

~re:noIite-actinolite series, and the hornblende series includmg the ~I.
~ .amphiboles arfvedsonite, holmquistite, gIaucophane, and r.le:
. I..'te. l>Within each series there is isomorphism to the exte~t I~

dlcated in the formula but between these senes little overlapplllS 18
found.. '

~ . f b nodinic ampbibol....
Z. f. K e~ crystal structure and chemical compositIon 0 t e mo

•• 2. p. 493. 1930.

I
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Anthophyllite series
Cummingtonite series
Tremolite-actinolite series
Hornblende series

X 7(Z4011MOH).
X7(Z4011MOH)z

WZX5(Z4011h(OH)z
WS(XY),(Z4011h(0, OH, F),

We shall now return to the amphibole from Norm Karr. For our
purpose it is convenient to arrange the oxides according to the ionic
radii of the metals. This makes some difference from the ordinary
presentation of an analysis, AlzOs comes before TiOz, :MgO comes be­
tween FezOs and FeO, and eaO between NazO and KzO.

Calculation of the Eckermannite analysis. I)

1 2 3 4 5

Weight Mol. Numb. Numb. of metal atoms Ideal comp·of
% numb. O,OH,F

and of O,OH,F

a b c

SiO. 56.45 0.936 1.872 8.03 8.03 8.03 8 8

AI.O. 5.47 0.054 0.162
g:~~ }0.

96 1 1 1
TiO. 0.39 0.005 0.010

4 1
Fe.O. 9.49 0.059 0.177 1.02 f 3.99

2MgO 9.43 0.234 0.234
2.01 ("FeO 1.90 0.026 0.026 0.22

ZnO 0.67 0.008 0.008 0.07 } 0.35 I
MnO 0.52 0.007 0.007

~:~; } f 4 4
Na.O 11.30 0.182 0.182 3.96

CaO 0.35 0.006 0.006 0.05 3.61
K.O 2.U 0.026 0.026 0.44
H.O 0.33 0.018 0.018 0.30 } 1.47 1.47 2 2
F 2.59 0.136 0.136 1.17

101.30 2.864

Less 0 for F 1.09 -;- 0.136 = 0.068
2 --

100.21 2.796

B. g. 3.16 ~=8.58
2.796

f I as can be
The actual amount of Si lies as close to the theore 1ca 1'-. h is no rep.-

desll'ed. It can therefore be taken for granted that t ere W ho"'-
cement of Si by Al. Between the element groupS X Y and ; the

.. 'd rt m' extent, lorever, It IS eVl ent that replacement occurs to a ce a t sS
h aIl10un

XY-group exceeds a whole number by almost t e saIl1e F 11 lv,
the W-group is less than a whole number. In column 4b e ~o be
~nd lUn are reckoned with X as usual although they are:no,:Zn ill
mterchangeable with Na particularly l\In but also Fe aUh groUPS
small amounts. By recko~ngFell Zn and l\In to W (4c), bot t value

, '. h Th correc
come very near to whole numbers, four In eac. e

·t p 515.
I For explanation of the method of calculation BOO Warren, op. Cl. •
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:or the OH, F content is assumed to be two. Considering the difficultr
In the determination of water and fluorine the difference from the ideal
ralue is not surprising.

The calculation gives the following general formula

I

I

W.(XYMZ.On):{O, OH, F)s,

where W includes the small amount (O.35) of the bivalent elements
Feu, Zn, and Mn.

o It should be pointed out that the sum X + Y is only four, whereas
In all other amphiboles known it is five. Thus this amphibole will
o:cupya unique position in the classification of the amphibole group,
1l1th whose general formula (WXY)7-8(Z,011)z(O, OH, F)f' it is in full
agreement. The maximum alkali content of hitherto calculated am­
phibOles when computed on a basis of 24 (0, OH, F) is three. A slight
e.lcess of alkali sometimes occurring may, under certain conditions,
flll.~acant positions in the space lattice in order to make the total
POSitive and negative valences balance1•

The amount of alkali over three in the calculation of the new amphi­
bole is as much as 0.61, which together with the content of Fen, Zn,
and ~ln makes aproximately one. It is therefore more appropriate to
reckon with a deficit of alkali in the formula which is substituted
by Fell, Zn, and 1\ln.

StUdy of the X Y-group in the calculation of the new amphibole
~hows that Mg is the only representative of the X-elements, and that
It OCcurs in an amount of two. Reckoning Ti with AI, the amounts
of the Y-elements Al and Fern are both equal to one. ~Ientioning the
a~ .

cture-bearing elements alone, the formula may be wntten

Na,MgsAlFeIU(Si,011MO, OH, F),

This is not only an entirely new species, it is also a representative
of a new series in the amphibole group of minerals.
o The general formula W,(XYMZ,011h(O, OH, F), may be resoh;
Into WaX Y (Z °)(0 OH F) Comparing it with the other amp 1-bal f s , 11 S, , f' • • B '

es it is evident that it follows the hornblende senes ID erman s
classification.

~nthoPhYllite series .
TunlIningtonite series. .
IIremolite-actinolite series
~ornhlende series . . .
• ew series--- .
·warren. op. cit. p. 513.
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, For the variation of X, Y, and Z in the hornblende series Berman
(op. cit. p. 355) has put forward the following scheme:

S p e c i e s X Y Z= Si : Al

Hornblende-edenite 5 0 7 : 1
Hastingsite 4 1 6 : 2
Glaucophane. . . 3 2 8 : 0
Arfvedsonite. . . 4 1 8: 0

The relation of these element groups in the new amphibole is

2 2 8:0

For this new amphibole species

Na4M:g2AIFeIII(Si4011MO, OH, 1")2'

is proposed the name Eckermannite, in honour of Professor Har~y
von Eckermann, who has already gained such important. results. m
connection with his investigations of Alno, another claSSIC alkaline
area in Sweden.' .

A more complete description of the Eckermannite will be given III

a forthcoming publication dealing with the rocks and minerals of the
Norm Karr area in general.

A c k now 1e d g e me n t s.

I . f . t ctive discus'
am mdebted to Professor Arne 'Vestgren or IllS ru 'i

sion on the amphibole structure. J would also like to expresds ~'.
'h 1 showe Intanks to Professor Percy Quensel who has a ways
spiring interest in my work. '

111· kh 1 S terober 19t2.
,il meralogical Institute, University of Stoc 0 m, ep

Tryckt den 24 oktober 1942.




