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AMPHIBOLE GROUF

Orthorhomblc, Monoelinic, Triclinic

Composition for the most part near that of & ™
meta511icate, RSi04, With R = Ca, Mg, Fe chiefly, also Mn,

' Nag.+ Egs, Hg. Further often cont ainlnv aluninum and ferrvic
iron. The cowpcsition in the case of some aﬂbhlbolaﬁ is very

conpley with extensive replacements tuking place between the
dﬁfferert elements. It is imposaible even to lict here the
ifferent molecules that have been proposed to account for
the_variations in comgositlcn, Hecently, howevor, the atonic
gstructure of the amphiboles has been inveshtigatec by X=ray
methods (see p. 533) end formulas suggssted that conform
both to these faeks and to the chemi cal - ‘composition. The
tyse molecule ag derived by Warren is found to have 2 silicon-
oxygen ratic of uaéﬁ,; instsad of the metasiliests ratio of
ulﬁD;n, 'He finds further that in one-half‘of,tue unit cell
tae nunber of oxygen atoms or Ltheir equivalents is always

“twenty-four, that the numbsr of the magnesium at ms, oy thelr

equivalents is always five, that tue S'llCOﬁ atons never
exceed eight in number, and that a group conbaining calcium
anc alkaiil aboms may vary between two and threc. HIis general

formula confoming to these structural requirements is ‘
{Ca,Na, i, Ll)g~s (lg,Fett, Feili a4l Ti)c: (fe"f,&_ts’)3(0,QH,F)gé;

This fgrmula has been modified by Berfian and Larsen to the
following: (C&,ﬁa}BNaa-gho(ﬁg,Al)ﬁ(Al Sl}gSlsug (0 OH,Fja»

in wnich Fe*" and Pe''' moy replace Mg ana &1, respsctively.
In the list given imuedistely below, however, simpl ified ‘
metusL*lcate formulas have been used in most cass sAas ziving
~ the essential features of the compaultions of &r ifferent
,-memae%q of the group. PFuller discussions ef tn mpositions
each will be found in the succeeding pages.
Orthorhomble Section “ -
at
ANTHOPEVILITE ' (Mg s;Fe)Si0, ‘ 0-5137:1
Monogcliniec Section
: : ’ g :bse 5
. ANPHIBOLE , : 0-5511 : 1 : 0-2933 75°5df'.
. 1. KgSi0a v '
2. Cumningtonite (&g,Fe)Sieg
" 3o Grunerite {(Fe,¥z)s1
‘ Tremolite : cali (Sica? :
5’ Actinollite L C&{Mg’ye)a(Si(}a).‘
Richterite (Kg,FRag,Mg,08,3n)S10,

‘7. Hornblende

roalmatlné to the
i, proportions,
Gaﬁgg(al Fe)eSiaOise;

Edenits ‘ ) Contain molscules a
Pargesite ) following in vary
Cormon hornblende ) Ca{Mg,Fe)x51,0;:z;
Basaltlc hornblende ) HaAl{S10gz)gs
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5> 5 a&g—c 2 ;

) o a:bz:ec
GLAUCOPHANE Na{&4l,Fe)(8i0gz)z with R
{1z, Pe)S104 0.5% ¢+ 1 1 0.29 75°
. I1I R . , _
RIEBECKITE NaFe(S5105)a with FeSi0s  0+5475 3 1 : 0.2235 76° 10!

HASTINGSITE . Sasﬁa(Fs,ﬁg)g(Al,Fe)(Oli)a(alﬁi)éoas

ARFVEDSONITE NagFe Al(OH)sSigOas 0-5496 = 1

- 0-2975 75° Ll

*e

?riﬁiinic Section

AENTGHATITE  (Fe,Nag)(S1,T1)05.Na(Al,Fe)(5104)s

Copled from = Dans, E. S. and #. E. Ford, A textbook of
mineraiozy. John Wiley, N. Y. lLth ed. 1332, p. 553.
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