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1. General classification of the amphiboles

It is proposed that the classification of the amphiboles should be largely

‘based on crystal chemistry, as the optical and other physical determinative pro-

perties such as X-ray powder diffraction cannot differentiate unambiguously bgtween 5
different members of the group. Of course the traditional end important distinction
between orthorhombic and monoclinic members has been retained. When it is nect'essa.ry
to distinguish different polytypes or polymorphs further (e.g. with curmingtonite

this may be done by adding the space group symbol as a suffix.

The proposed nomenclature has successfully avoided introducing new names by
the use of adjectival modifiers (e.g- titanian) end prefixes (e.g. ferro-) mehal :
cover specifi’ed elemental ranges and which, for si.mplicif'.y, are heI.'e?.fter both callel
prefixes. Accepted and widely used names have been chemically codified t? agree,
ag far as is possible, with the consensus of present use. About 200 previously
used amphibole names, mostly synonyms or obsolete or almost unused names, are
recommended for formal extinction.

The classification is based on the chemical contents of a sta{xda.rd amphibgle
calculated to 24(0,0H,F,C1), but it is recognised that where'there is no determin-
ation of HoO+ (e.g. electron microprobe a-nalyses), or there is reason to suppose
that the reported HpO+ is erroneous, Or where it is probable that unreported F or
C1 may be substantial, then the basis of 25(0) should be used to t‘:a.lcu]'.a.te the
cation contente of the standard formula. This formula wnit contains eight tetra-
hedral sites and corresponds to the half unit cell for monoclinic emphiboles and
%o one quarter of the wnit cell for orthorhombic arphiboles.
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Throughout this report the gtandard amphibole formule is uged with supor;l.v_r)
goript arabic numerals (e.g. Fe?) referring to charges; roman numerals (e.g.
to co-ordination numbers and subscript numerals to numbers of atoms (e.g. ]"Ig‘;x)l
General works dealing with the amphibole group include Deer et al. (1963), Efnet
(1968) and the special papers of the Mineralogical Society of Americe (1969) and
Greet Britain (1968) which together provide a key to the voluminous literature.

The standard amphibole formula ie taken to contain 8 tetrahedral sites end
the general form of the standard formila is:

A
kg "800 Y 0,,(08,P,01),
In the calculation of the standard amphibole formila the following procedure is
recommended:

(1) If the water and halogen contents are well esteblished, of if there is
physical evidence that the am hibole is an oxv-amphibole, the formula should
be calculated to 24(0,0H,F,C1).

(2) If the water plus halogen content is uncertain the formula should be calcu~
lated on a water-free (and halogen free) basis to 23(0) and 2(0H,F,C1):
assumed, unless this leads to an impossibility of satisfying any of the
following oriteria, in which case appropriate change in the essumed number
of | (OH+F+C1) should be made.

(3) Sun T to 8.00 using Si, then Al, then Cr’, then Fe’, then 14,

(4) Sum C to 5.00 using excess Al, Cr, Ti, Fe’ from (2), then Mg, then Fez,
and then Mn.

(5) Sum B to 2,00 using excess Fez, Mn, Mg from (3), then Ca, then Na,

(6) Excess Na from (5) is assigned to A, then all K, Total A should be between
0,00 and 1.00, inclusive.

These assignments normally correspond to the occupancies of the tetrahedral sites
(1), the M1 + M2 + M3 sites (C), the M4 pites (B) and the A sites (A), Present
kmowledge of the distribution of ions is not sufficient to warrant making separate
fortml allocation to the three distinct sites that in total constitute the C
poeition, nor doee the available evidence suggest that calculation to a fixed
nmumber of cations is desiwable,

when a standard amphibole formula has been determined in thie way it is
clageified first into one of four principal amphibole groups on the baeis of the
numbers of atoms of (Ca + Na)B and Nap. Within each of these groups it can then
be named by reference to the appropriate two-di.mgnsional diagram '(Figs. 2-5) using
the number of Si atoms and the ratio Mg/(Mg + Fe®), The name so found is the nar>
of the defined end-member to which the formula most cloeely epproximates. This
name may be qualified by one or more prefixes according to definite rules to
speoify important (but relatively minor) departures from the end-member formula,

The four principal amphibole groups are defined as:

(a) When (CMN&)B < 1,34, then the amphibole is & member of the iron-magnesium-
manganese amphibole group.

(b) When (CMN&)EE 1.34 and Nap < 0,67, then the amphibole is a member of the
") ole group. Nearly all such natural emphiboles have Cag>1.34.
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(¢) Vhen (Catla)g = 1.34 and 0.67 < Neg < 1.34, then the amphibole is a member
of the godic-calcic amphibole group. Such natural amphiboles usually contain
0.67 < Cag < 1.34.

(d) Vnen (Na)p = 1.34, then the amphibole is a member of the alkali amphibole
£Toup.

The principal reference axes chosen for the calcic, sodio-caleic and alkali amphi-
bole groups are Nap; (Nai+K),; and (8-Si), as shown in Fig. 1 based on Smith's
(1959) proposals. Other choices of axes are of course possible, and have been
considered, but for various excellent reasoms the present choice is recommended,

In general the scheme seeks to avoid primary divieions at integral contents
of the standard formula so that analyses nedr to formalised end-, or integral
members, whose names are defined, are groupad together, rather.than split apart.,

The form of the Mg to Fe ratio usuzlly used is Mg/ (Fe2+Mg). An increasing
number of amphibole analyses are being obtained by microprobe analysis (over 85%
of those reported in 1976) and theee anzlyses usuzlly do not report Fep0z. There
are various different possible procedures to partially alleviate the problems
raised by such partial analyses but no one procedure is recommended though calcu-
lation on the basis of 23(0) and then adjustment of the total cations, excluding
(Ca+Na+K), to 5 + 8 = 13, by varying the Fe?/Fe3, has much to recommend it.

Provision ig made to denote by prefixes the presence of substantial substi-

tution by elements that are not essential constituents of the end-members, Prefixes

that are generally applicable are:-

chlor when Cl = 1,00 (about 4% C1)

chromivm vhen Cr > 1,00 (about 9% Cr203)

chromien when Cr = 0.25-0.99 (about 2.3-9% Cr203)

ferri when }E‘e3 > 1,00 (about 9% FegO3) except in alkali
amphiboles and hastingsite

ferrian when Fe’ = 0,75-0.99 (about 6.8-9% Fe03) except in alkali
amphiboles and hastingsite

fiuor when F = 1,00 (about 2% F)

hydro when OH Z 3,00 (about 3% H20)

1ithian when Id > 0.25 (about 0.4% Lip0) except in the alkali

amphiboles when Ii Z 0.50. Not used with
holmquistite and clinoholmquistite,

1,00 (about 10% MnO) except in end-members
containing Mn

N4

manganese when Mn

manganoan when Mn = 0.25-0,99 (about 2,5-10% Mn0) except in end-
members containing Mn
oxy when OH+F+Cl < 1,00, As many poor analyses have low recorded

water and no F or Cl values, this prefix

ghould be used with discretion. i

plumbian when Pb 2 0.08 (about 1.1% Pb0)
potassium when K = 0,50 (about 2.7% K50)
potaseian when K = 0,25-0.49 (about 1.3-2,7% Kp0) except in the

alkeldi amphiboles
subsilioic when Si <575
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titanium when Ti 2 1,00 (about 10% TiOp) except in kaersutite
titanian when Ti = 0.25-0.99 (about 2.5-1066 Ti0p) except in kaer-
zine when Zn 2 1,00 (about 5% Zn0) EaLee
zincian when Zn = 0.25-0.99 (about 1.2-5% Zno)

A few prefixes (alumino, calcian, subcalcic, and sodian) have to be defined
differently in the different principal amphibole groups, and their definitions
are given in the appropriate places.

The proposals often do not involve uniform divisions at elegant and invar-
iable mathematical points such as would clearly be proposed if usage could be
ignored. On the contrary, the four separate. amphibole-group schemes each endeavour
to fit present usage and codify it, Consequently there are sometimes rather untidy
aspects but this is preferable to schemes which cut acrdss -traditional and present
usage., As there are already over 8000 published amphibole analyses it is important
to provide for nearly every probable variation so as to avoid irregular prolifer-
ation of names and this is best prevented by providing ample scope for fairly
detailed compositional indications.,

Adjectival prefixes have been employed to keep the number of fundamental

amphibole names to a minimm and to indicate specifically defined ranges of com—

osition which seek to (1) avoid present and future haphazard and irregular naming,
?2) enable between 15 and 20 variables to be conveyed in the name either explicitly
or, more usually, implicitly (i.e., by the absence of a prefix), (3) give a non-
specialist mineralogist or petrologist a name which in itself is meaningful (e.g.
manganoan) even if the defined specific element-ranges covered by the adjectival
prefixes are unknown., The absence of a prefix means that the element concerned
is below, or occasionally above (e.g. with cubsilicic and subcalcic), the limits
prescribed for the use of the rrefix, which in a1l instances has been defined after
considering what is common and vwhat is unueual and the limits defined endeavour to
mark out the wnusual from the common., Schalleris (1930) adjectives are used to
indicate moderate enrichment of substituting elements.

The names proposed uvsually take into account and convey information about
the following varisbles in the standard formulas:-—

v VI 5
Si,Al (Ca+Na)B,(Na+K)A,Ca, m’ ,Fe3,’I'1,F,Cl,K,IVm,Cr,Zn.,Li,Pb,OH,O,and Mg/(Mg+Fe?)

Prefixes magnesio-, ferro~, alumino-, and ferri- are often used with names that
refer to part of a geries, Alternate names are so widely used for the end or ends
of some series that the alternative is sometimes preferable, such as tremolite
instead of magnesio-actinolite and tschermakite a8 a synonym of alumjzxo—tschermakite,
particularly where two or more prefixes are otherwise required. If it is espec—

then the prefix pure may (i.e. it is not obligatory) 1
«€o ry) be used for the theoretical
integral formula €.8s pure tremolite for Cap Mgy Sig Opp (0H)2.

For amphiboles whose general nature only ig known, (for ingtance, from
optical properties without a chemical analysis) it mzy not be possible to allocate
2 precise name, It is then recommended that the assigned amphibole name be made
into an adjective to be followed by the word amphibole, Thus, anthophyllitic
emphibole, tremolitic amphibole, pargasitic amphibole, richteritic amphibole and
glaucophanic amphibole, The femiliar word hornblende carn gtill be used where
appropriate for calcic amphiboles, because hornblende is never used without an
adjeotive in the precise nomenclature, The adoption of these recommendations will
not only avoid confusion between precisely and loosely named amphiboles but will
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Several names have been used for various asbestiform amphiboles., In mi_uer—.«
alogy, as distinct from commercizl use, the precise mincral n‘mf according to this
report should be used, followed by -asbestos; e.g. anthophyllite-asbesios,
actinolite-asbestos. Where the nature of the mineral is uncertain or u:ﬂcr}own,
acbestos alone may be appropriate, Where the approrximate nature of the mineral is
¥nown but not ite precise composition, the recommendaticns made above sh?uld be
followed but amphibole should bes replaced by asbestos, e.g. anthophyllitic asbestos,
actinolitic asbestos, For this purpose crocidolite may alag be r?tained to cover
alkali amphibole asbestos as a general name whereas, e.g. rlc‘ebec.b'ate—, or magnesio-
riebeckite-asbestos should be used when the precise composition is kmown.

Finally, it has been much in-mind that the amphj‘.‘boles cor}sti’mte an extremely
complex groups while even more detailed subdivisionsore possible, the propos:lsl
attempt to be as simple as is reasonable so that ordinazry mineralogists and {e T0l<
ogists will be able to rapidly, uniquely and unambigucusly name most emphibole

enalyees.
Each of the four principal amphibole groups is dealt with separately below.
The above section was approved by 12 votes for and 1 againat.

2, Fe-lMg-Mn Amphiboles

The group is defined so as to include possessing (CMNa)B < 1.34 in the
ptandard formula. The detailed classification is based on Fig. 2.

ORTHORHOMBIC FORMS

2
Nax(Mg,m,Fe )7_yAly(Alx+ySiB_x_y)022(0H,F,01)2

(1) Anthophyllite
where x+y<1.00, otherwise the mineral is gedrite

End Members
Magnesio-anthophyllite 1/lg7Si 5995 (om) o

o
Ferro-anthophyllite Fe 7318022(011) 2

2 A
Sodium anthophyllite Na(Mg,Fe )7A1817022(0H)2
Lipite for use of end member names

2
Magnesio-anthophyllite  Mg/(Fe +Mg%2 0.90
Fez/(M@+Fe )20.90

Ferro-anthophyllite
Sodium anthophyllite Na 2 0,50
Prefix for particular substitution (see also below)
Alumino- when A1'T 20,50
2 i OH,F,Cl
(2) Gedrite Na_(Me,Mn, Fe )7_yAly(Alx+yS:Le_x_y)022( ,F5C1),
when x+y 21,00, the distinction from anthophyllite
being based on the total A1T', which exceeds 0.99
in gedrite.
End Members
Magnesio-gedrite Mg, 411251(}12022(011)2
an e 5
2
Ferro-gedrite F95A12516A12022(OH)2

Sodium gedrite Na(Mg,Fe)6MSi6u2022( “H),
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Fig. 2. JRON-MAGNESTUN-MANC ANESE AMPHIBOLE

S

Al

11<1.00; (CaA-Na)B.: 1.34
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&—— 8i in the standard cell -
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— Mg R
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o Me ;
Wes Fez Cummingtonite
0.30
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0.00
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(3)

(1)

Tiunlte for uce of end member names
Mg/(Fe2+Mg) 20,90
Fez/(M@»rFez) 20,90
Prefix for particulexr substitution

Magneslo~gedrite
Ferro-gedrite

Sodium when Na 2 0.75

Holmquistite L, (Mg, Fe?) 3(Fe5,Al)2818022( OH,F,C1),

It is oritical that IiZ1,00 in etructural formula (about 1.79@120).
End Members

Magnesio-holmquistite L.-‘L21«1,g3r,12518022(oa)2

Ferro-holmquistite LizFe3A12518022(013)2

Limits of use of end member names
Magnesio-holmquistite M@/(Fe2+Mg) 20.90
Ferro-holmquistite Fez/(MngFez) 20.90

MONOCLIIIC FORMS

Cummingtonite Series
End Members

2 ’
(Mg, Fe ,Mn)7 318022(05)2

Magnesio-cummingtonite Mg7Si8022(0H)2

Grunerite Fe$518022(011)2

Tirodite MnZMgSSiBOZZ(OH)Z

Dannemorite anFeSSiBOZZ(OH)Z

Limits of use of end member names
Magnesio-cumingtonite Mg/(Fe2+Ng) 20,70

Grunerite Feg/(Mg+F‘92) >0.70

Tirodite Mo/ (Mn+lig+Fe) 2 0,10 and Mg>TFe
Dannemorite Mn/(Mn+Fe+lg) 20,10 and Mg <Fe

Prefix forasgarticular substitution (see also below)
Sodian when Na2 0.25

Clinoholmquistite LiZ(Mg,Fez,Mn)j(Fea,Al)ZSiEOZZ(OE,F,Cl)Z
It is critical that LiZ1.00 (i.e. about 1.7% mzo)

End Memberse

Magnesio-clinoholmquistite LizMgiAlzsiaozz(OH)z
Ferro-clinoholmquistite mZFe3A12318022(03)2

Limits for use of end member names

Magnesio-clinoholmquistite Mg/(Fe2+Mg) 20.90
Ferro-clinoholmquistite Fez/ (Mg+Fe2) >0.90

Speoial prefix for the whole Fe-Mg-Mn group of amphiboles

Caloian . when Ca>0,50 (about 3.5% Ca0)
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Nomenclature ip given by referince to Fi A 1 i~

en b erance e 2 0r 77 Idi%1,00 to the above
text, combined with the prefixes given for the whole a: -
special to the Ie~Mg-Mn amphiboles, E st 2 e i

The above section was approved by 11 votes for and 2 against,
3. Calcio Amphiboles i

The group 18 defined as moncolind /
o 0061 e s e o amphiboles in which (CM-Na)BZ1.34 and

End Members

Tremolite
0321@5518022(03)2
Ferro-actinolits 4
Ca2F95518022(0}1)2
Edeni
enite Na0a21435317uo,2(03)2
Ferro-edenito Vi 2
NaC a
= aCe,F 5517A.1022(0H)2
site %
et NaCe,lig 4A1816A12022(0H)2
Ferro-pargasite NaC. :
T a,Fe 5_1516.412022(03)2
stingeile NaCl uy 5
: ; 8 Fe; e Si6A12022(0H)2
iagnesio-Lastingaite HaCa Jsi
s : e, Fe 916A12022(0H)2
umino~-tschermal o1
akcite CagMgiAl?;J.sAl2022(0H)2
Ferro-al - 2
umino~tschermaki te CazFe3A12516A120?9(0H)2
Perri-tschermakit 3 i
° Ca, n~51e3516ﬁ.12022(on)2
. . . 2,
Ferro-ferri-techermakite Cafe;i‘eéS%Alzozz(OH)z
Alumino—ma@xesio-homblende Cazﬂg 4AlSi7.A1022 ( OH)2
Alumino-ferro~hornblende 0 4 ’
Ca, P 1
e oFe 4A1517A,h022(0}1)2
ersu e
Nala Mg 4T1516A12(O+OH) 24
Ferro-kaersutite 2rigi :
NaCe,Fe 47181 6A12(0+0H)2 4 ;

Linits for use of end member nam:s and nomenclature of the grou
D

A i:‘h:gn;:;;g&:?m;fo;ghg g,rgoup is tabulated in Fig. 3
/83 i=0, to Fi 3 1<0.5

i . = &0 & D5 If T1 <0, &

P €. 34; If i< nngJ and (Na+K), 2 0,50 ion t il (N“K)Aﬁ'o'so”

Thy to Fig. 3C if Fed> 41 « Further subdivix;' dgo e Dk <§l

£ ions depend y

o sz agizget:e ﬁmd;.m:ﬁtal name of the particulaz'amp}’;;:olz?on'l'}sli ??_gallw‘gpe i

2.0 implicitansely 0; : ;ieiemems dealt with by prefixes to finally obtaznep namels

st g ey i :11'5 c tlzlconveys an :szgicat n of the composition wit: i
than 19 variables — si, A1 s AL'S, Fe3, (Naik),, Nag, Ca, Ti?sl'—‘,

Cl, K, Na, ¥n, Zn, Cr, Pb Fez-i—l"[g Although it would appear that
CH, 0 and
’ ’ ’ ’ MG/( o
very long and cumbersome names would be common, )the reverse is true because the

Assignment of the

L]
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1g).,

prefixes are only used for unususl compositions and so over 60% of the evailablo
cnalyees in thie group glve names containing two or fewexr adjeotives, including
adjectives which form part of the fundamental nane.

Special prefixes for the caloic amphibole group
Alumino  whem AL'T 21.00

Sodien when Na 2 1.00 (about 3.5% .’."a2’)}
Subcaloic when Ca < 1,50 (2bout 9.5% Cal)

The compositions of the twe tochermakite end-members, one with AIVI and the
other with Fe’, can be clearly indicated and the prefizes ferri- or alumino- are
in praoticg__[dropped for moast, but not all, nAtural tschermakites beczuse neither
Fe’ nor A1'Y reach or cxceed 1.00. With techermakite, techcrmikitic hornblende,
ferro-tschermakite and ferro-tschermakitic hornblende, alumino- -and ferri-
irmediately precede the word tschermakite, e.g. ferro-alumino-tschermakite, Other-
wise the order in which prefixcs are used is not fixed, Neither ferri- nor ferrian
should be used with hastingsite because hastingsite implies high Fet,

The problem of what to call amphiboles that have Si and, or, (Na+K), in
excess of that contained in compositions between tremolite and edenite has not been
satisfactorily resolved, Such amphiboles plot near the back left-hand bottom
corner of Fig. 1 and have compositiong that fall outeide the theoretical range of
possible evbatitutione. However, as pome ruch compositions exist it is suggested
that they be prefixed, s cic i1f 8i exceeds T.25 when (NEH»K)AZ 0.50 but for the
oompositions involved i ich (Na+K)j < 0,50 no special name is proposed as these
compositions are quite cloze to the names given in Fig, 3A,

This section was approved by 13 votes for and O against.
4. Sodic-calcic Amphiboles

ved a8 monoclinic amphiboles in which (Ca4Na)p21.34 end
211y 0.67<Cag<1.34.

This group ie de
0,67 <Nag<1.34. Gene

End Members

Richtexite

Ferro-richterite

Ferri-winchite

Alumino~winchite CaNeMg 4A.L3i8022( 0H),
Perro-alumino-winchite (‘alial“ci!;l51002;2(OH) A
Ferro-ferri-winchite Cajl?FeiFeBSioozz( OH) 2
Alumino-barroisite CaNaI'!g5M2517A1022(0H)2
Ferro-alumino-barroisite Canare;A12517A1022(on)2
Ferri-barroisite CaI\TaI']g}FeZSiTAlOZZ(OH)Z

) 3
CaNake5¥e251,K10,,(0H),

NaCalalig o 51410, (0H)

Ferro-ferri-barroisite
Magnepio-ferri-katophorite
Magnesio-alumino-kato phorite NaCaNaMg 4A1817A1022(OH)2
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Fig. 4.

(Ca+Na)p> 1.34;

SODIC - CALCIC AMPHIBOLES

A, (Na+K)A< 0.50

Nay between 0.67 and 1.34

&—— Si in the standard cell —>

8.00 T7.00 6.C0
1.00
Winchite Barroisite
; 0,50
2 P
- erTo~ E:
Mg + Fe Sy Ferro-barroisiie
0.00
B. (Na+K),2 0.50
&—— 8i in the standard cell —
8.00 7.00 6,00
1\ 1.00
Mg 5 Richterite Magnegio-katophorite l‘fagne?io—
Ne + To aramite
0,50
Ferro- s
richterite Katophorite Taramite
0.00
146

0.00

0.50

1.00

0.00

0.50

1.00

Fig. 5.

Nag 1.34

A. (Na,+K)A>, 0.50

ATKALY AMPHIBOLES

0.00 0.50 1.00
Ferro-eckermannite , Arfvedsonite
(Rozulite, if Mn in formula-
position C22.50)
Eckermannite Magnesio—-arfvedsonite
Fe 3/ (Fe 3«*—.A.IV:L )
B. (Na+K) 2<0.50
0.00 0.30 1.00
Ferros Riebeckite
glaucophane
Crossite
Magnesio-
Glaucophane riebeckite
Fea/ (Te EVAL)
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Naca.NaFeiFe3s17A1022(on) -

Ferri-keatophorite
Alumino-katophorite NaCaNaFeiAlSi7A1022(OB)2
Fewri-taramite NaCaNaFe?‘eéSi6A12022(OH)2

Magnesio—ferri-taram ve NaCa.NaMgBFegSieAlzozz(OH)z
) 2 .
Alumino-taramite NaCaNaFeBAlzs:.GAlezz(OH)z
Magnesio-alumno-taramite NaCaNaMgAl,Si A1,0,,(OH)

AEROR B0 00\ =D

Limits for use of end member names and nomenciatures &f the.group

The nomenclature of the group is tabulated in Fig. 4. Assignment of the
name is =s follows: if (Na+K)A <0.50 go to Fig. 4A_otherwise %o Fig. 4B. Si,
then the ratio Ng/(Fe2+Mg), and then the AVt Te? values decide the funda-
mental name of the amphibole. Analyses with 41'~2 1.00 or Ted 21.00 have in the
name alumino- or ferri- respectively. The final step is dealt with by considering
the prefixes already given plus that given below which then gives a name which
implicitly or explicitly conveys an indication of the composition with respect to
15 variables.

Special prefix for the sodic-calcic amphibole grox.{p

Alumino when AlvI

> 1.00

The words alumino- and ferri- immediately precede the fundamental amphibole
name (i.e. the noun) otherwise the order in which the prefixes are used is not fixed.

This section was approved by 10 votes for, 2 against and 1 abstention.
5. Alkali Amphiboles
This group is delined as monoclinic amphiboles in which Na.B 2> 1,34,

End Members

Glaucophane " Na Mg, A1,5140,,(0H),
Ferro-glaucophane Na,ZFe;Al 251605, (om) 2
Magnesio-riebeckite NaQMg}Fegsieozz(OH) >
Riebecki te NazFegFeSSieoez(OH)z
Eckermanni te Nalfa Mg 4A1518022(0H)2
Ferro-eckermanni te Na.Na.zFeiAlSieozz( om),,
Magresio-arfyedsoni te . Nalia,Jig 4Fe5518022( om),,
Arfvedsonite NaliazFeiFeBSisozz(OH)z
Kozulite Nalia M 4(Fe3,u)518022(on) .

Limite for use of end member names

The nomenclature of the group is tabulated in Fi,
: g+ 5. Three factors decide
vhich fundamental name applies; the (Na+X) , velues (Fig. 5A or 5B) then the ratio
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Fey/(Fej+Aln) and thirdly the ratio Mg/(Fe2+Mg). The final step is dealt with

by the prefixes already given together with those givem below and 16 variables
are implicitly or explicitly conveyed by the name — Si, Ca, Ti, F, C1, K, Li,
Mn, Zn, Cr, OH, O, Fe3/(Fe3+A1V1), b, Fe2/(Fe?4ig) and (Na+K)p. Kozulite is
newly described (Nambu et al., 1969).

Bpecial prefixes for the alkali amphibole group

Calcian when Ca 2 0,50 (a2bout 3% Ca0)
Lithian when Ii > 0.50 (about 1.0% Li20)

The optical variations in this group are so complex and so irregularly related
to composition thet no formal reccmmendations regarding them are made at this time.
The optical orientations may be indicated conveniently and pre¢isely following
Borgts (1967) method by prefixing the symbol G, C, O or R for the four different
orientations if it is required to emphasize this aspect.

This section was approved by 12 votes for, O against and 1 apstention.
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6., Formal Resolutions adopting the Proposed Amphibole Nomenclature

Throughout, roman superscripts refer to co-ordination numbers and arabic
superscripts to charges.

1o For the purposes of the following resolutions the standard amphibole formmla
is taken to contain 8 tetrahedral sites and the general form of ‘he standard
formula is:

iy

0-1 8

In the calculation of the standard amphibole formula the following procedure

is recommended:

022(OH,F,CI)2

VI
A B, C5

(1) 1If the water and halogen contents are well established, or if there is
physical evidence that the amphibole is an oxy-amphibole, the formula

should be calculated to 24(0,0H,F,C1)
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2,

3.2
3.3
3.4
35
3.6
36T
3.8
4.1

4.3

4.4

445
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(2) If the water plus halogen content is uncertain the formula should be
caloulated on a water-free (and halogen free) basis to 23(0) and
2(0H,F.C1) assumed.

(3) Sum T to 8.00 using Si, then Al, then Cra, then FeB; then Ti4.

(4) Sum C to 5.00 using exoess Al, Cr, Ti, Fo? from (2), then Mg, then Fez,
and then Mn.

(5) Sum B to 2.00 using excess Fez, Mn, Mg from (3), then’'Ca, then Na.

(6) Excess Na from (5) is assigned to A, then all K. Total A should be
between 0,00 and 1.00, inclusive.

The iron-magneeium-manganese amphibole are amphiboles defined by possessing
(CMNa)B<1.34 in the standard formula.

The formalised end-member formulae for the orthorhombic members are as
follows.

Magnesio-anthophyllite 1‘4‘137Si8022(0]i[)2
2
Ferro-anthophyllite Fe7518022(cﬂ)2
Sodium anthophyllite Na(Mg,Fez)7s17A1(0H)7
Magnesio-gedrite Mg5M2516A12022(0H)2
2
T =
exrro-gedrite 1-*e5.tx12s161112022(011)2
Sodiun gedrit <
un ge e Na(Mg,Fe )BAILS:I.6A12022(OB)2
10-hy
Magnesio-holmquistite m2Mg3A12318022(OH)2
2
Ferro-holm t i
rro-holmquistite m2F93A12518022(0H)2

Magnesie-anthophyllite is to be used for orthorhombic amphiboles chemically
defined with respect to the standard formula as follows:

(CEM—NE).B<1.343 1i<1.00; SiZ 7,003 Mg/(Mg+Fe2)2 0.90.

Anthophyllite is to be used for orthorhombic amphiboles chemically defined
with respect to the standard formula as follows:

(CaNa).< 1.34; Ii<1.00; SiZ 7.00; +Fe2) betw
gl Nt 3 Mg/(Mg+Fe“) between 0.10 and

Ferro-anthophyllite is to be used for orthorhombic am
phiboles chemioal
defined with respect to the standard formula as follows: o

(CMN&)B<1.34; 1i<1.,00; Si2 7,003 Mg/(MFez)<0.10.

Mgfﬁsio—ggdrite is to be used for orthorhombic amphiboles chemically
detined with respect to the standard formula as follows:

(CMNB)B<1.34; 11<1,00; S1<7.00; Mg/(M@+Fez)ZO.90.

Gedrite is to be used for orthorhombic amphiboles chemical
Jedrive defined with
respect to the standard formula as follows: FRhare

(CatNa)p< 1.34; 14<1,00; Si<7.00 ¢
(Oadains 1041 ; 7,005 Mg/(Mg+Fe“) between 0,10 and

46

4.7

4.8

4.9

5.1

6,

6.1
6.2
6.3
6.4
6.5
6.6
Tl

7.2

T3

Ted

Ferro-gedrite 1o to be used for orthorhombic amphiboles chemically defined
with respect to the standard formula as follows:

(CatNa)y<1.345 Li<1.00; §1<7.005 Mg/ (Mg+Fo?) € 0,10,

Magnesio-holmquistite is to be used for orthorhombic amphiboles chemically
defined with respect to the etandard formula as follows:

(CatNa)p < 1.34; 1i21.00; Mg/(Mg+Fe2)ZO.9O

Ferro--holmquistite is to be used for owthorhombic amphiboles ohemically
defined with respect to the standard formula as follows:

(Ca-ma)B< 1344 14 21,004 Mg/(MMe2)< 0410,

Holmquistite is to be used for orthorhombic amphibbles chemically defined
with respect to the standard formula as follows:

(CatNa) < 1.34; TiZ 1,005 Me/(Mg+Pe®) between 0,10 and 0.89 inclusive.

The prefix sodium is tobe used within the orthorhombic amphibole group foxr
amphiboles with Na2 0,50 in the standard formula.

The prefix alumino- is to be used within the anthophyllite subgroup for
amphiboles with ALV 20,50 in the standard formula.

The formalised end-member formulae for tho monoclinic members are as follows:

Magnesio-cummingtonite Mg7518022(03)2
Grunerite Fe.?s:taozz(()]i)2
Magnesio-olinoholmquistite m2m3M2818022(0H)2
‘Ferro—olinoholmquistite LiZFeBAlZSieOzz(OH)Z
Tirodite M0 Mg:S1 05, (OH)
Dannemorite m2F°5Si e022(03) 5

Magnesio-cumnmingtonite is to be used for monoclinic amphiboles chemically
defined with respect to the standard formula as follows:

(Gatla)y< 1,343 14< 1,005 M<0.50; Mg/ (Mg+¥e”)Z 0,70,

onite is to be used for monoclinic amphiboles chemically defined
with respect to the standard formula as follows:

(Ca+Na) < 1,34; Li<1,00; Mn<0.503 Mg/(Mngez) between 0.30 and
0.69 ingluaive.

Grunerite is to be used for monoclinic amphiboles chemically defined with
respeot to the standard formila as follows:

(CatNa)p< 1,345 Id <1.00; Mn< 0,505 Mg/(Mg+Fez)<0.30.

esio-clinoholmquistite is to be used for monoclinic amphiboles chemically
Qefined with respect to the standard formule as follows:

(Ca+Na); < 1,345 14 21,005 Mg/ (Mg+Fo2)2 0,90,
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Te5 Ferro-clinoholmquistite is to be uwsed for monoclinic amphiboles chemically ; ;
*?  Jefined with respect to the standard formula as follows: 10,15 Kaersutite NaCaZIﬂE4T1516A12(O+OH)2 4
(Ca+Na)y< 1.34; 14 2 1.00; ,Mg/(Mg+Fe2)<0.10. 10.16 Ferro-kaersutite NaCa,Te 4'1‘1516A.12(0+0H)2 /
7.6  Clino-holmquistite is to be used for monoclinic amphiboles chemically 1.1 %z_m.g%;%aig ;zrxﬁsi gzi‘g’:l;{ubo]-es chemically defined with respect to
defined with respect to the standard formila ae follows: :
> g i % > ¥ 2y >
(Casa)y<1.34; T4Z1.003 Wi/ (Mg+Fe) between 0,10 and 0,89 inclusive. (CatNa)> 1.34; Nap<0.67; (NesK),<0,50; $127.50; Mg/(Mg+Fe )Z0.90
7.7 Mirodite is to be used for mondolinic pmphibolee chemically defined with i1.2 %ngo beau::dfgﬁ'oﬁphib'olee chemically %efined with respect to
Tespeot to the standard formula as follows: :
-2 (CatlNa) 2 1,34; Na_ <0.67; (Nath),< 0.50; SiZ7.50 Mg/ (Mg+F &
) > § < 5 . . 274503 Mg+Fe
((,mNa)B<1.34; 11 <1.00; Mn20.503 Mg/ (Mg+Fe”) < 0.50, betweenBO.so e 3989 inc]'.usive. A ’ )
7.8 —-————ﬁgnzzzrt;e tri1: zz;;xzegofor r:o:zc}iﬁgwt::lphibolea c’qemiaally defined with 11,3 Terro-actinolite is to be used for amphiboles chemlcally Gefined with respect
e8P Tl to the standard formula as follows:
2y>
<1, £1,00; Mn20.505 > 0,50,
(Catla)y <1345 14<€1.00; Mn20.50; Me/(Mg+Fe®)= 0.50 (Cara)y 1,343 Nay< 0.67; (Na+k),<0.50; 5127.50; Mg/ (Vg+Fe) < 0.50.
8,1 The prefix sodian is to be used within the monoclinic iron-magnesium- i 9 ;i 2
: 11,4 Tremolitic hormblende is to be used for amphiboles chemically defined with
> .
manganese ainphiboles when NaZ 0.25 in the standard formula, Tespect to the standard fo Taiaieolione
8,2 The prefix calecian 1s to be used within the iron-magnesium-manganese amphi- ( > 2 ;
CatNa). > 1.34; Na <0.67; (Na+k),< 0,503 Mg/ (Mg+Fe“) Z 0,90
> ’ 1 ¢
boles when Ca> 0.50 in the standard formula. S1 betwien 7.25 and>7.49 :anlusive.A ). ’
9 ’i’z:t::};itzcﬂg;ﬂ)-bglssBirznzogoog.gig?ampﬁ boﬁs én ‘;hich the standard formula 11,5 Actinolitic hornblende is to be used for amphiboles chemically defined with
B S S e *34s Tespect to the standard formula as follows:
0. The f dd 4
1 e formalised end-member formulae are as follows: (Ca+Na) >1.34; Na,<0.6T; (Va+K) , < 0.50; Mg/(Mg+Fe2) e
10,1 Tremolite CazMg 5i 0 (OH) 0,50 and 0,89 inclugive and Si between 7.25 and T.49 inclusive,
Bt 2
10,2 Ferro-actinolit 2 11.6 Ferro-actinolitic hornblende is to be used for amphiboles chemicelly defined
Sl CaZFeSSiBOZZ(OH)Z with respect to the standard formula as follows:
10. Edenite
4 NaLCEL23435&171*1022(OH)z (Ca+Na), 21.34; Na,<0.67; (Na+K)A< 0,503 Mg/(Mg+Fe2)< 0,503
10.4 Ferro-edenite NBCazFeESi7A1022(OH) Si. between 7.25 and 7,49 inclusive.
2 . :
10, Pargasit 117 esio~hornblende is to be used for amphiboles chemically defined with
4 s NaCa Mg, A151:41,0,,(0H), Tospeot %o the standard formila as follows:
10,6  Ferro- gite 2 2
i NaCa,Fe,A181441,0,,(0H), (Cara) 2 1,34 Nay<0.67; (Na+k),<0.50; Me/(MgiFe ) 0,503
10,7 Hastingsite 3 Si between 6.50 and T.24 inclusive.
NacazpeiFe SiéAlZOZZ(OH)Z 11.8 1 b d £ hibol hemically defined with t
10.8 Magnesio-] inge g o Ferro-hornblende is to be used foxr amp oles chemically defined with respec
opioTaMl #he NaCazMg4Fe Si6A12°22(OH)2 %o the standard formula as follows:
10.9 Techermakite : 2
AR Ca,Mz.Al,.Si A1.0..(OH (CatNa), 2 1.34; Na < 0.67; (Na+K) ,< 0,505 Mg/(Mg+Fe®) <0.50;
s () ZMEg 211055 (OR), S1 botwBen 6,50 and®7.24 inclusive.
A Ferro-alumino~techermakite Ca, Fe Al,Si A1,0,,(O:
s £5i)) g §412095(0), 11.9 Techermakitic hornblende is to be used for amphiboles chemically defined
+«11  Ferri-techermakite with respect to the etandard formula as follows:
Ca2:@3Fe2516A12022(03)2 P .
10,12 Ferro-ferri-techermakite O Pe’Fe St Al (CatNa)_ 2 1.34; Na <0.67; (Na+K),<0.50; Mg/ (Mg+Fe") 2 0,50;
: 2Po3Fe 811,05, (0H), &1 Yetwaen 6425 andB6.49 inolusives: Ti<0.50.
0,13 Magnesio-hornblende Ca, A1S1
2‘484 7M022(OH)2 ( 11.10 Ferro—techermakitic hornblende is to be used for amphiboles chemically
10,14 Ferro-hornblende CazFeiAlSj.?Aloez(ox) » § Jefined with respect to the standard formula as follows:
i (Ca+Na) 21,345 Nay< 0.67; (Navk), < 0,50; Mg/ (MgwPe”)< 0.50;
: 61 between 6,25 and 6,49 inclueive;” Ti< 0,50,
152 i 153
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11.11

11.12

1113

11.14

11.15

11,16

1117

11.18

11.19

11.20
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Techermakite is to be used for amphiboles ohemioally defined with respsot
%o the standard formula as follows:

(Ca+Na)g 21.34; NaB<0.67; (Na+K)A<0.50; M&/(M@d‘ez)zoéo;
S1<6.25; Ti<0.50.

Ferro-tschermakite is to be used for amphiboles chemically defined with
respect to the standard formula as follows:

(Ca+Na)BE1.34; Nay< 0.67; (Na+K)A< 0.503 W(Me+Fe2)<0.50;
S1<6.25; Ti<0.50.

Edenite is to be used for amphiboles chémically defined with respect to the
standard formula as follows:

(Ca+Na)BE1.34; Naj <0.67; (Na+K)AZ 0.503 Mg;7(Mg+Fe2)Z 0.503
Si between 6.75 and 7.25 inclusive.

Ferro-edenite is to be used for amphiboles chemically defined with respect
to the standard formula as follows:

(CatNa)p 21,345 Nay <0.67; (Na+K)A2 0.503 Mg/(Mg+F92)<o.5o;
Si between 6.75 and 7.25 inclusive.

Edenitic hornblende is to be used for amphiboles chemically defined with
respect to the standard formula as follows:

(0a+Na)Bz 1¢34; Nag<0.67; (Na+K)A2 0.50; Mg/(Mg+Fe2)2 0.50; 3
Si between 6.50 and 6.74 inclusive.

Ferro-edenitic hornblende is to be used for amphiboles chemically defined
with respect to the standard formula as follows:

(Ca+Na),Z 1.34; Na_ <0.67; (Na+K),= 0.50; Mg, Mg+Fe2 <0.50;
StibetBenie b arePocT i iioToat e j e ey

Pargasitic hornblende is to be used for amphiboles chemically defined with
respect to the standard formula as follows:

(Ca+Na)_ 21,343 Na_<0.67; (Na+kK),Z 0,50; Mg/( +1re2)2 0.703
Si betwgen 6.25 an<aiB6.49 ixrxclusive; ’I‘i<O:50; Fe +\<AIVI. ’

Ferroan pargasitic hornblende is to be used for amphiboles chemically defined

with respect to the standard formula as follows:

(Ca+Na)p>1.34; Nap <0.67; (Na+K)p2>0.50; Mg/(Mg+Fe2) between 0.30
;m% 0.69 inclusive; Si between 6.25 and 6.49 inclusive; Ti< 0.50;
e/< ALY+,

Pargasite is to be used for amphiboles chemically defined with respect to
the standard formula as follows:

(CeaNa)p 21.34; Nap<O0.67; (Na+K),= 0450 %)z ;
Sl T1<0.5(a)1;3 Fe3sA1$I.+ A 505 Mg/(Mg+Fe®)= 0.70;

Ferroan Pargasite is to be used for amphiboles chemically defined with
respeot to the standgrd formula as follows:

(Cat+Na)p 21,343 Nap<0.67; (NetK),=0.50; ) B 0
and 0,6 inolus:lvea;'B S1<6.25; 'l‘i)<A0.502 ’Fe%g/gﬁ.e> A e e

R IRy i

11,21

11,22

11.23

11.24

11.25

11,26

11.28

11.29

Ferro-pargasifie 1s to be used for amphiboles chemically defined with respect
to the standard formule as follows:

(CatNa), = 1.34; Na_ <0.67; (NatK),Z 0.50; Mg/(Mg+Fe2)<O.30;
S1<6.25; T;L<'o.5g};3 Fe3SAl$I. b

Magnesio-hastingsitic hornblende is to be used for amphiboles chemically .

defined with respect to the standard formula as follows:

(Ca+Na),=1.34; Na, <0.67; (Na+K)A2 0.50; Mg/( +Fe> =0.70;
Si between 6.25 and 6.4S inclusive;  Ti<0.50; Fe’>Al'~,

epian hastingsitic hornblende is to'be used'for amphiboles chemically
defined with respect to the standard formule as follows:

(CatNa) > 1.34; Nay <0.67; (Na+K), = 0,503 Mg](Mg«FFez) between 0.30
ang 0.69 inclusive; Si between 6.2% and 6.49 inclusive; Ti<0.50;
Fe’> A1VT,

Hastingsitic hornblende is to be used for amphiboles chemically defined with
Tespect to the standard formula as follows:

(Ca+Na)BE1.54; Na_ <0.67; (Na+K),=0.50; Mgé(Mg+Fe2)<0.30; Si
betweenS6.25 and 6,39 inclusive; Th<0.50; Fe’>A1VI,

Magnesio-hastingsite is to be used for amphiboles chemically defined with
respect to the standard formula as follows:

('Ca+Na)B?.1-34; ‘Nap<0.67; s%xa+K)Azo.5o; Mg/(Mg\+Fe2)ZO.70;
8i< 6.25; Ti<0,50; T Ul

Magnesian hastingsite is to be used for amphiboles chemically defined with
respect to the standaxd formula as follows:

2
(CatNa), 21.34; Na,<0.67; (Na+K),20.50; (Mg4Fe®) between 0.30
and 0.69 inclusive?‘B Si<6.25; Ti<A0.5o;i Fegi/A];ﬂ.

Hastingsite is to be used for amphiboles chemically defined with respect
%o the standard formula as follows:

2 §
(CatNa) 2 1.34; Nay<0.87; (g%»rK)Az 0.50; Mg/(Mg+Fe)< 0,303
S1<6.25; Ti<0.,50; Fe’' ZAl'",

Kaersutite is to be used for amphiboles chemically defined with respect to
the standard formula as follows:

(Ca+Na)y 2 1.34; Nag<0.67; Mg/ (Mg+Fe®) 20,505 S1<6.50; TiZ0.50.

Ferro-kaersutite is to be used for amphiboles chemically defined with respect
to the standard formula as follows:

(Ca+Na)B21.§4; Na.B<0.67; Mg/(Mg+Fe2)<O.50; 8i<6.50; Ti>0.50.

The prefix subealcic is to be used within the caloic amphibole group for
amphiboles with Ca<1.,50 in the standard formula.

The prefix alumino~ is to be used within the calcic amphibole group for
amphiboles with Al in six £61d co-ordination 21,00 in the standard formula,
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1
12,3 The prefix sodian is to he used within the calcic amphibole group for 15,3 Barroisite is to be used for monoclinic amphiboles chemically defined with
amphiboles with Na21.00 in the standard formula. respect to the standard formula as follows:
12,4 The prefix silicic is to be used within the calcic amphibole group fox (Ca+Na)BE1.34; Nap, between 0,67 and 1.33 inclusive; (Na+K)A<0.50;
amphiboles with Si>7.25 when (NMK)AE 0.50. S1<7.503 Mg/(Mg+Fe2)Zo.5o.
13.  The sodio-calcic amphiboles are monoolinio amphibolee in which (GnﬂrN«»)Bz 1634 15,4 Ferro-barroisite is to be used for momoclinic amphiboles chemically defined
and Ny 1is between 0,67 and 1,33 inclusive. with respect to the standard formula as follows:
14. The formalised end member formulae are as follows: (Ca+Na)_ 21,34; N 2between 0.67 end 1,33 inelusive; (Na+K)A<0.50;
14.1  Alumino-winohite CaNaMg,A181 0, (0H) e
3 Y meded ) VA £ ) .
o Richterite is to be used for monoclinic amphiboles chemically defined with
14,2  Perro-alumino-vinchite CaNal eiAlSigogg(OH)g iy reepezt to the standard formula as foliowsl: i
3 ;
14.3 Ferri-winchite CaNalfg,Fo S140,,(0H),, (Catia);21.34; Nay between 0,67 and 1,33 inclusives (Ne+K), 2 0,505
1 e i 3 8127.505 Mg/(Mg+Fe ) 20,50,
4.4 ferri-winchite CaNaFe'Fo Sie°22(°E)2
14. Alumino-barro 15,6 Ferro-richterite i1s to be used for momoclinic amphiboles chemically defined
45 5 pey CaNaMg3A12517A1022(0H)2 with respect to the standard formvla as follows:
14.6 Ferro-al < :
4 e umino-barroisite CaNaFeEAIZSi_{AlOn(OH)z (Ca+Na) Z1,34; Nay between 0.67 and 1,33 inclusive; (Na+K)A.Z 0,503
14,7 Ferri-barroisite C&NGMG3F23317A1022(03)2 3127.58; Mg/ (Mg+Fe ) <0.50,
14.8  Ferro-ferri-barroisite CaNa.Fe%FegSi?Alozz(on) > 15.7 esio-kato horiti ?tns :; betuse_zd gcz monoclj_ni; amp}dn boles chemically
defined with respect to the standard formula as follows:
14.9 Richterite :
: NaCaNaMg; 5140, (OH), (Casla)_21.34; Na: between 0.67 and 1.33 inclusive; (Na+K),2 0.505
14.10 Ferro-richterite N&Ca.NaFe?SieOzz(OH)z 51 between 6.50 and 7,49 inclusive; Mg/(Mg+Fe®)20.50.
14.11 Magnesio-ferri-katophorite NaCaNeMg FeBSi.{AlO (om) 15,8 Katophorite is to be used for monoclinic emphiboles chemically defined with
14.12 4)42 5 2 respect to the standard formila as follows:
A Mdgnesio-alumino-katophorite NeCali: A )
i aCalia Mg, A151,410,, (0H), (CasNa)y2 1,345 Nag between .67 and 1.33 inclusive; (Nask),= 0.50;
14.13 Alumino-katophorite NaCaNaFeiAlSi7A1022(OH)2 Si between 6,50 and 7.49 inclusive; Mg/ (Mg+Fe") <0.50,
14.14 TFerri-katophorite N&CBN&FG?‘eBSi_(Alozz(OH)z 15.9 Magnesio-taramite ie to be used for mcnogl;]i-.rlxic amphiboles chemically defined
rmul WE s
14415 Ferri-taramite NaCB-Na.FezFeBSi 410 (OH) with respect to the standard fo a as follo
14.16 i 5 ; by eike 2 (CMN&)BELM; Na.szetween 0.67 and 1.33 inclusive; (Na+K),=0,50;
«16 Magnesio-ferri-taramite NaCaNaMg,Fe78i A1,0,,(0H) 5020
306D O\ §1< 6,505 Mg/(Mg+Fe")Z 0,50,
3 o 2 A .
41 Mmiooterepise NacaN&Fe3A12Si6A12°22(0H)2 15,10 Taramite is to be used for monoclinio imphiboles chemically defined with
14.18 Magnesio-alumino-teramite NaCaNaMg. AL,S1.41,0 (oH) Sl g e i
> s
1541  Winchite is to be used for lini ; el (Ca+Na), 21,345 Nay between 0.67 and 1.33 inclusive; (Na4K), = 0,503
Ao Or monoc. c hibol
respect to the standard formla as folms: e e il s Elstoo) MelWere)=0.20. °
. da calcic amphibole group
(CatNa)_.21.34; Na. betw 16,  The prefix alumino- is to be used within the 8o
8iz 7-283 Ma/ér«m;?); oe;g e ] (NMK)A<O'5°’ when Al in six fold co-ordination21,00 in the standard formula.

[y £ e mono C E.mph.ibOleB in which NB-BZ 1234,
o e‘mphibOIG (2 The alkali bolea ax noolinii
u_ 8 chemical defined emphi o8

wi s
th respect to the stendard formula as followa: 18, The formalised ond member formulae are &s follows:

18,1 Glaucophane NazMgBAIZSiBOZQ(OH)z

(Cata)_ 21,344 Hel:;:ezbetween 0.67 and 1,33 inolusive; (Ne+k),< 0,504
e

2

18,2 Ferro-glaucophane N&gF";‘lQSia%e(‘m)z

BL27.50; Ma/( )<0.50,
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18.3 Magnesio-riebeckite

18.5
18.6
18.7
18.8

18.9

NazngFeéSieoez(OH)2

18.4 Riebeckite Nazma%FeSSieozz(oH)2
Eckermanni te NaNa, Mg 4AlSi 8000 ( OH)2
Ferro-eckermanni te Na.NazFejAISi 6022 (om) 5
Magnesio-arfvedsoni te NalNe, Vg, Fe 3518022 (om),
Arfvedsoni te NaNaeFeiFeBSieoaz(OH)z
Kozulite Nala,Jin 41ve3s18022( om),

19.1

19.2

19.3

19.4

19.5

19.7

19.8

Glaucophane is to be used for amphibolss chemically defined with respect
to the standard formula as follows:

Nap21.34; (Na+k), < 0.50; Fe’/(Fe’sig) <0.50; Fe>/(Fe +a1"L)<o0.30.

Ferro-glaucophane is to be used for amphiboles chemically defined with
respect to the standard formula &s follows:

Na 21,343 (Na+K)A<O‘50; Fez/(pe2+Mg) 20,504 Fea/(FeBHJ.VI) <0.30.

Crossite is to be used for amphiboles chemically defined with respect to
the standard formula as follows: g

Na.BE1-34; (Na+K)A< 0.503 Fej/(FeaAJ_VI) b 000
inclusive.

Magnesio-riebeckite is to be used for amphiboles chemically defined with
respect to the standard formula as follows:

Nap21.34; (Navk), <0.50; Fe?/(roivs) <0.50; Fe?/(re+i™) 20,70,

Riebeckite is to be used for amphi

boles chemically defined with respect to
the standard formula as follows: ;

Naj >1,34; (Na+K)A<0.50; Fe2/(F62+Mg) 20,505 Fe3/(Fe3+A1VI) *0.70.

Eckermannite is to be used for amphiboles chemically defi i
efined with respect
to the standard formula as follows: % o

Nap=1.34; (Nesk),20.50; Pe’/(Pestlg) <0.50; Fe?/(re+m1"T) <0, 50,

Ferro-eckermammite is to be used for amphi i
phiboles chemically defined with
respect to the standard formula ag follows: v

Nap21.34;  (Na+k),2 0,505 Fe’/(Fe’sttg) 20.50; Fo?/(pe+a1"T) <050,

Magnesio-arfvedsonite is to be used f;ar amp

hiboles chemically defi
Tespect to the gtandard formula as follows: e S

19.9
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Na, 21,343 (Na+K)AE 0.503 Fez/(Fe2+Mg) <0.503 Fe3/(Fe3+A1VI)30,5o.

Arfvedsonite is to be used for amphiboles chemically d
%o the standard formula ag follows: At eyl

Nag 1,34; (NMK)A?- 0,503 Fe2/(rez+ue)2 0,505 re3/(Fe3+A:LVI)2 0,505

Mﬂc< 2'500

; 19,10 Kozulite is to be used for amphiboles chemically defined with respect to

the. standard formula as followss:

202 VI 5
NEB21.34; (Na+K) ,  0.503 Mr\?/(Mg\:»T‘e M) > 04333 Fe3/(A1 4+Fe”) =
0,503 MnCEZ.SO.
20,1 The prefix caloian is to be used within the allali amphibole group for
; amphiboles with Ca20.50 in the standard formula.

20.2 The prefix lithian is to be used within ihe alkali emphibole group for
) amphiboles with Li2 0,50 in the atandard formula.

21 The following are epecified prefixes for the whole amphibole group in terms
: of contents in the etendard formila.

21,1 chlox when Cl z 1.00
21,2 chromium when Cr 2 1,00
21,3 chromian when Cr = 0,25-0.99 .
214 i fexyd when lTe3 2 1,00 except in elkali amphiboles and hastingsite
21.5 ferrian when Fez' = 0,75-0.99 except in alkali amphiboles and hastingsite
21.6; »fluor wvhen F 2 1,00
Z 3,00
21.7 hydro when OH = 3. o .
21.8 1lithian when Ii 2 0.25 except in alkali emphiboles when lithian is

uged when Ii2 0,50, Not used with holmquistite
end clinoholmquistites
21,9 manganese when Mn 2 1.00 except in end-members containing Mn

21,10 manganoan when Mn = 0.25-0,99 ezcept in end-members containing Mn

2]l oxy; when (OH+F4(1l) io confirmed as< 1,00
21,12 plumbian when Pb 2 0,08
21,13 potassgium when K 2 0,50

21,14 potassian when K = 0,25-0.49
21,15 subsilicio when Si < 5.75

21,16 ‘titanium when Ti 2 1.00 except in kesersutite ,
21,17 titanian when Ti = 0,25-0.39 except in kaersutite
21,18 zinc when Zn 2 1.00

21,19 zincian when Zn = 0.25-0.99

bolee ghould be named according to the -nearest

des Blo cally ddentition S an adjective to be followed

14 s G
identifiable end-mcaber which shculd be mzde into
by the word amphibole.

1oles identified solely or largely

22,1 Hormblende is to be used for calcic amp= Genily identifiable s near to an

by their physical properties and not confi
end-member.

; »
Each Parb of the above gection vote ‘8€ ely and received at least 10
6 was voted on 8 paral:
and “uﬂlh 12 or 13 affirmative votes (out Qf lzﬁ) excepl‘. for sections 11 an d 19

which received 9 for, 2 against and 2 abetentions.
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7. Amphibole Names Recormended for Extinction

It ie agreed that the following amphibole names be formally sbundoned.

Abkhazite
Abriachanite
Achromaite
Actynolin

ctynolite
Actinote
Akctinolitischer tschermakite
Alkali-f.paghastingsite
Alkali-ferrohastingsite
Alkali-hastingsite

Amiant(h)
Amianthoide
Amianthinite
Amianthus

Amosite : »

Amphibole-anthophyllite
Amphibolite
Anophorite
Arthogrammatite
Anthogrammi te
Antholite

Antholith
Anthophylline
Anthophyllite rayonns
Antiglaucophane

y: redsonite
Asbeferrite
Asbestinite
Lsbestoide

Asbestus

Astochite

Lstorit(e)
Bababudani te
Barilevicite g
Barkevikite

Basaltic hornblende

Basaltine
Bedenite
Bergzmaskite
Bergamaschite
ergflachs
rgfleisch
Berghazr
Berghaut
Bergholz
Berghork
Bergpapier
Bergwolle
Bidalotite
Bergniezite
Breadalbanite
Eyseolite
Calamite
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tremolite

riebeckite

hornblende

actinolite

actinolite

actinolite

magnesio~ or ferro— hornblende

-sodian potessian magnesian hastingsite

godian potassian hestingsite

sodian potassien (hastingsite to magnesio=-
hastingsite)

asbestocs

asbestos

asbestos

asbestos

asbeatiform grunerite or anthophyllite pre 1948

cummingtonite

hornblende

titanian calcian magnesio-arfvedsonite

anthophyllite

anthophyllite

anthophyllite and cumingtonits

anthophyllite

anthophyllite

anthophyllite

glaucophene or orosesite

arfvedsonite

asbestos

asbestos

esbestos

egbestos

manganoan richterite

richterite

magnesio-riebeckite

(sometimes sodian) ferroan or ferro-pargasitic
horrnblende, but has been used for other compo-
gitions and has never been chemically defined

an oxyhornblende, often ferri- or ferrian
titanien (magnesio or magnesian hastingsite)

oxyhornblende + augite

ferrian actinolitic hornblende

hastingsite

hastingsite

asbestos

asbestos

asbestos

egbestos

asbestos

esbeatos

asbestos

asbestos

gedrite

sodium amphibole

hornblende

asbestos

tremolite

Carinthine
Carystine
Cataphorite = kataphorite
Catophorite
Cataforite
Chernyshevite
Chiklite
Chrome-tremolite
Clino-anthophyllite
Clinokupfferite
Crocidolite
Daschkesanit
Dashke(s)sanite
Diastatite

Eckrite
Eisenrichterite
Fasciculite
Femaghastingsite
Peranthophyllite
Ferrian pargasite
Ferri- edenite
Ferriglaucophane
Ferrihedrite
Ferririchterite
Ferri-{remolite
Ferrohastingsite
Ferro-tremolite
Gamsigradite
Gastaldite
Girnarite
Grammatite
Grammatit-strahlstein
Criqualandite
Grinerite
Heikolite
Heikkolite
Heterotype
Hexabolit
Hexagon{te
Hillingsite
Hoepfnerite
Holzasbest
Hudsonite
Tmerinite
Tron-anthophyllite
Iron-hornblende
Iron-richterite
Tsabellite
Juddite

Kalamite
Kalib-magnesio~katophorite
Karinthin

Kidney stone
Kievite

Kirwanite
Kokscharowlt
Kokscharovite
Krokidolite
Krokydolith
Kupiferite (Allen & Clement)

11 — Mineralogia Polonica
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hornblende, often pargasitic hormblende
asbestos

katophori te

katophorite

katophorite

sodium amphibole

manganoan ferri-ferro-richterite
tremolite or actinolite
magnesio-cummingtonite

cummingtonite

asbestifomm riebeckite

thlor potassian hastingsite

chlor potassian hastingsite
hornblende

winchite

ferro-richterite

hornbiende

magnesian hastingsite
ferro-anthophyllite

sodian manganoaon magnesio-hastingsite
ferro-edenite

magnesio-riebeckite

ferri-gedrite

manganoan magnesio-arfvedsonite
ferri~-ferro-actinolite

hastingsite

ferro-actinolite

mangznoan (magnesio-hornblende or edenite)
glaucophane

subsilicic titanian sodian magnesian hastingsite
tremolite

tremolite

crocidolite

grunerite

crosgite

crossite

amphibole and pyroxzene

oxyhornblende

manganoan tremolite

dannemorite

tremolite

asbestos .

hastingsite

magnesio~arfvedsonite
ferro~anthophyllite

oxy-manganoan potassian ferrian ferro-hornblende
ferro-richterite ;
richterite

manganoan magnesic-arfvedsonite
tremolite

titanian potassian richterite
hornblende, often pargasitic hormblende
actinolite

cumingtonite

impure altered amphibole.

edenitic amphibole

edenitic amphibole

crocidolite

orcoidolite

magnesic-anthophyllite



Frpffexite Elfermfum)
Kupfferite (Koksharov)
Kymatine

Labrador hornblende
TLamprobolite

Laneite

Linosite
Iithionglaukophan
Lithium-amphibole

Maganthophyllite
Magnesia-arfvedsonite
Magnesian glaucophane
Magnophorite
Magnesium anthophyllite
Mangan-actinolite
Mangan amphibole
Mangan crocidolite
Mangan krokidolith
Mangano-anthophyllite
Mangan~-tremolite
Manganuralite
Marmairolite
Mboziite

Mountain wood
Montasite
Natrongrammatit
Natronrichterite
Naurodite

Nephrite

Noralite
Nordenski¥ldite
Orniblende
Orthoriebeckite
Osannite
Philipstadite
Picroamosite

Pilite
Pseudoglaucophane
Prismatic schillerspar
Raphilite

Rezhikite

Rhodusite

Rimpylite

Sebesite

Silb8lite

Sillb8lite
Silfbergite
Simpsonite

Smaragdite
Smaragditic grammetite
Smaragditic tschermakite
Soda asbestos

Soda hornblende

Soda richterite

Soda tremolite
Soretite

Speziatite
Strahlstein

Strolite
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chiromian anthophyllite

chromian anthophyllitic amphibole

agbestos

orthopyroxene

oxyhornblende

ferroan or ferro-pargasitic hornblende

ferri or ferrian oxy kasersutite

holmquistite

lithian amphibole, holmquistite and clino-
holmquistite

magnesio~anthophyllite

magnesic-arfvedsonite

glaucophane

titanian potassian richterite

magnesio-anthophyllite

mangananoan actinolite

rhodonite (not an amphibole)

manganoan riebeckite

manganoan riebeckite

tirodite

manganoan tremolite

manganoan magnesio-arfvedsonite

manganoan richterite

potassian taramite

asbestos

asbestiform grunerite

richterite

manganoan richterite

alkali amphibole

actinolite

ferro~hornblende

tremolite

hornblende

riebeckite

riebeckite

ferrian ferro-hormblende

ferrian anthophyllite

actinolite pseudomorph

glaucophane or crossite

anthophyllite

tremolite

magnesio-risbeckite or magnesio-arfvedsonite

magnesio-riebeckite
hornblende

tremolite

actinolite

actinolite

dannemorite

titanian potassian richterite
actinolite or hormblende
tremolite

techermakite or tschermakitic hormblende
magnesio-arfvedsonite
arfvedsonite

mangancan richterite
richterite

magnesian hastingsite
hornblende

actinolite

actinolite or anthophyllite

Subglaucophane = crossite

Svidneite = oxy magnesio-riebeckite

Syntagmatite (Troger 1952) = titanian hastingsite

Szechenyiite = richterite

Szechonyit = richterite

Ternovskite = magnesio-riebeckite

Thalackerite = anthophyllite

Tiberglte = manganoan sodian magnesio-hastingsite
Titanhornblende = aenigmatite

Tonerdehaltiger strehlstein = tremolite

Torendrikite = magnesio-riebeckite
Tremolite-glaucophane = richterite

Tschernischewlt = sgodium amphibole

Uralite = actinolite’ pseudomorph

Valleite = calcian manganoan anthophyllite
Waldheimite = rTrichterite

Wallerian = hornblende

Weinschenkite = ferri-magnesio~hornblende or magnesio-hastingsite
Zillerite = actinolite

Zillerthite = actinolite

Zinc-manganese~cummingtoni te zinc tirodite

M. H. Hey (1962) and appendix 1963), Index to mineral species and varieties
arranged chemically should be consulted for further details of the above names.

This section was approved by 13 votes for, O against.

The compiler particularly draws the attention of mineralogists to the
abandonment of barkevikite, basaltic hornblende, carinthine, ferrohastingsite,
grammatite,’ karinthine, kataphorite and mboziite as these names are more commonly
used than the remainder.

The compiler comments that the main practical difficulty in naming amphiboles
by the agreed procedure is that the ratio Mg/(Mg+Fe?) cannot bs accurately obtained
from electron microprobe analysis. Agreement to use Mg/(Mg+Fe +Fe3) could not be
obtained and so_it will be essential to examine critically the procedure adopted
to calculate TFe? and Fe? when only the total Fe has been determined. Different
procedures could give different names to same chemical analysis. In addition,
in view of the very large number of incorrectly calculated standard amphibole
formulae in the literature, authors are urged to always calculate these carefully,
never to avoid checking that the positive and negative charges balance and that
the determined oxides have been precisely transcribed — a common error in computer-
calculated results. The whole procedure including outputting the full name will
be meet conveniently dealt with by one computer programme.

NOMENKLATURA AMFIBOLI

(UCHWALA KOMISJI NOWYCH MINERALOW
I NAZW MINERAELOW IM.A.)

Komisja Nowych Mineraléw i Nazw Mineralow Miedzynarodowe]
Asocjacji Mineralogicznej (LM.A.) zaakceptowala propozycje Podkomitetu
Amfiboli ILM.A. dotyczaca klasyfikacji i nomenklatury tej waznej grupy
mineralow skalotworczych. Aby udostepni¢ tekst tej uchwaly mozliwie
szerokiemu gronu mineralogéw zostal on rozestany do redakeji czasopism
mineralogicznych. Zgodnie z intencja LM.A. przytaczamy tekst uchwaty
w caloéci, w wersji oryginalnej. Postuzono sig technika fotografif:zna .aby
zapobiec przeniknieciu omytek do nazw i skomplikowanych wzorow mine-
ratéw, co byloby praktycznie nieuniknione w przypadku przepisywania
tekstu i sktadania go czcionka.
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