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LEAKE: AMPHIBOLE NOMENCLATURE

1. General classification of the amphiboles

It is proposed. that the classification of the arophiboles should be largely
baseal on crystal chemistry, as the optical antl other physical deteminative pro-
perties such as X-ray powder d.iffra.ction cannot clifferentiate unambiguous\r between
different members of the group. 0f course the traditional ancl iroportant distinction
between orthorhombic and monoclinic members has been retainecL. Wtren it is necessa,rlr
to distingrrlsh clifferent polytypes or polSmorphs further (e.g. with cunningtonite)
this rnay be tlone by adding the space group syubol as a suffix.

The proposed noroenclature has successfully avoicletl introducing new names by
the use of adjectivaJ- nod.ifiers (e.e. titanian) anal. prefixes (e.g. ferzo-) which
cover specifiecl elemental ranges and which, for sinplicittrr, are herea,fter both called
prefixes. Acceptecl and widely usetl names have been chenically cod.ified. to agieet
as far as is possible, r+ith the consensus of present use. About 200 previous\r
usecl arnFhibole names, nostly sJmonJ[ns or obsolete or almost unused names, are
recommencled for fomal ertinction.

The classification is based on the chenical contents of a stanclard anphiboJ-e
calculated to 24(OrOErFrCL), but it is recogrdsed that where there is no d.ete:min-
ation of E2O+ (e.g. electron nicroprobe analyses), or there is reason to suppose
that the reported.820+ is erroneous, or where it is probable that i:nreportecl 3 or
C1 nay be substantial, then the basis ot 21@) should be usecl to calculate the
cation contents of the stand.axd foruula. This forcxouJ.a unit contains eight tetra-
hedral sites anal corzespond.s to the half unit ce].L for nonoclinic anphiboles a.nd
to one quarter of the unit ceI1 for orthorhombic anphiboles.
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Ehroughout this report the stand.ard.
script arabic numerals (e.g. I'ez) referzi:
to co-or(Lination numbers and subscript nu:
General works ilealing with the anphibole 1
(tgee) a,nd the special- papers of the Miner
Great'Britain (1958) trfri"ft together provide a key to the vo}:minous literature.

The stand.ard. a,nphibole fo:mu-la is taken to contain I tetralredral- sites and'

the general for"o of the standard. fo:mula isl

ao_r Bz.f ril 022(ou,F,ct)2

In the calculation of the stand.axd. a,nphibole forsula the followJlg procechrre is
recomentled:

(1) If tbe water a.nd halogen contents are well established' or if there_ie -
p\ysical evid.ence that the a.nphibole is an o:gr-a,rnphibo1e, the fomula should.

be calculated to 2{(0roErF'cl)"

(Z) If the water plus halogen content is uncertail the folsula should. be calcu-
lated on 

" ""["-f="" 
(""ra Lf.gen-free) basis to Z5(O) ana 2(OErFrCl)

assuned., unless this lead.s to a3 impossibii.ity of satisfying aIry of the-
folS.owing criteria, in which case appropriate cha.nge in the assulneil nrmber
ot (os+f{4t) should be roade.

(r) Sun T to B.0o using Si, then 41, then cr', th"n Fe', then Ti4.

(4) Sum C to 5.00 using excegs A1, Cr, Ti, Fel fron (3), thenl{g, then Fe2,
and then ltr.

(i) Sun 3 to 2.00 using excess t'"2, I'fr", I{g fron (4), trren Ca, then Na'

(5) Excess Na from (l) i" assignetl to. A, then all- K. Total A ehould. be between

0.00 and 1.00, inclusive.

These assignnents no:mal1y co:=esponcl to the occupancies of the tetrahedral sitee
(n)l-ur"-l l i l  uz *M1 sit ls (c), irte M4 sites (l)-ana the A si.tes (A).. mesent
lanowled.ge of the disiribution oi ions is not sufficient to wa,rrant naking separate

fo::mal illocation to the three &istinct sites that in total constitute the C
position, nor does the avaiLable evidence suggeet that calcr:lation to a fixecl

number of cations i.s alesirable.

When a standard a,rop|-ibole forrrula tras been deter"nined in this way it is

classified' fj-rst into one of for:r principal amphibol-e #oups on the basis of , 
the

numbers of atoms of (Ca + f,ia) se groups it canrthen

be na.rned by referenc" to ttte'6ppropri6te..two-rrimensional &iagram (f'ig". 2-5) using

the nqmber-of Si atons a.nd the ratio Mg/(lag + Fez). The nane so for:nd. is the na,ne

of the d.efined. end-member to which the fomula roost closely approxi-nates. Tlt-is

naltre rDay be qualified by one or Dore prefixes accorcling to definite nrles to

specif/ impoitant (but relatively rdn6r) departures fron the entl-roember fo::raula"

Th" are d'efinetl as:

(") When (Ca+tla)S a 1 .J!, lhen the a.rnphibole is a member of the iron-magnesium-
nan&nese anphibole soup.

(U) When (Ca+Na)n t 1.14 and NaB < 0.6?, then the a^ro-ph'ibole j.s a member of the

calcic a.nplr:itole group. Ue-a.rfy alL euch natnraL anphiboles bave CaB>1.14.
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(") uhen (ca+Na)yr- t.r4 and 0r5J S Nag <1.14, then the a^rophibole is a merober
of the
0.67  <

Such natural a.mphiboles usually contain
< 1 .

(a) Wfren (wa)3 2 1.74t then the a^rnplr-ibole is a menber of the alkali a.rophibole
RXO1rI.

The principal reference axes chosen for the cal.cic, sodio-calcic and alka1i a,nptri-
bole groups are Na3; (wa+K)1; ana (e-Si), as show'n in Fig. 1 based on Sraithss
\1959) proposals. Other choices of axes are of course possible, anil have been
considered.r but for various excellent reasons the present choice j-s recomendecl.

In general the scheme seeks to avoid. primary divisions at integral contente
of the stanclartl. forrsula eo that analyses near to forualised encl-, or integral
members, whose na^mes are clefined., are grouped together, rather than split apart.

lhe fo:m of the IvIg to tr'e ratio usual-ly used is I4g/(Fe2+Mg). An increasing
nnmber of a.nphibole analyses a.re being obtained by raicroprobe analysis (ovet 85%
of thoee reported Ln 1976) and these analyses usr:a11y clo not report Fe2O7'. There
are various tl-ifferent possible procetlures to partially alleviate the pro6leros
raiseal by such partial analyses but no one proceclure is reconrmended, though ca]-cu-
lation on the basis of 2l(0) and then ad.justnen! of the totaf cations, exclucUlrg
(Ca+Na+K) , to 5 + I = 15t 

-by 
va":qring tn 

-g.2/te7, 
has much to recornmend it.

Provision is matle to denote by prefixes the presence of substantial substi-
tution by eleroents that are not essential constituents of the ead-members. Prefixes
that a.re generally applicable a^re:-

ch]-or

chrorcium when Cr

chronian when Cr

fe:ri when lej

when Cl z 1.OO (about 4% CL)
> 1.OO (about Y/o Crr}r)

= 0.25-0.99 (about 2.1-f/o Ctr}l)

> 1.OO (about y/sle2}1) except in alka1i
a.nphiboles and. hastingsite

= O.75-O.99, (about 
9.8:T/ te2o1) except in alkali

a^rnphiboles and hastingsite
fenia,n

fluor

hydro

lithia^n

when liel

when F = 1.OO (about 2% F)

when 0E - 
,.oo (about 1%Ez0)

when Li Z O.25 (about O.4% L|ZO) except in the a1kalJ-
anphiboles when Li Z 0.50. Not used. wi.th
holnquistite ancl clinohol-roquistite.

z 1.oo (about lcel l,ho) except in encl-members
contairulng ivln

nanganoan when l\ftr = O.25-O.99 (about 2.J-1@/o l4re0) except in end-
members contairring IvIn

otry when 0H+I'+C1 < 1.00. As nargr poor a^nalyses have low record.ed.
water a,ncl no F or CJ- values, thi.s prefix
should be usecl with tliscretion.

rDa^ngarese when I4n

plunbia.n

potassium

potassia^n when K

Eubsilicic when Si

when Pb z o.oe (about 1.1%Pbo)

when K z O.5O (about 2.7/oK2O)
= o"25-o.49 (about 1.r-2.7% K20) except in the

a]kaLi a.nphiboles

< 5,75
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1028 LEAKE: AMPHIBOLE NOMENCLATURE

= 1.OO (about 1e/o1j.}2) except in kaersutite

= 0.25-0.99 (about 2.5-1e/o Ti02) except in kaer-

Z 1.OO (about 5% 7,rt})

= 0.25-0.99 (about 1.2-5% 7,lrro)

sutite

A few prefixes (alunino, calcia,n, subcalcic, and sod.ian) have to be definetL
&ifferently in the clifferent principal anphibole groups, and their definitions
are given in the appropriate places.

The proposals often cLo not involve r:n-ifo:m divisions at elegant and. invar-
iable nathenatical points such as r+ould clearly be proposed. j-f usage could be
ignored.. On the contrarlr, the four separate amphlbole-group schemes each encleavor:r
to fit present usage and codify it. Consequently there are sometj.mes rather untidy
aspects but this is preferable to schenes wh:ich cut across tratl-itional and present
usage. As there are alreacltrr over B00O published. a.nph-ibo1e analyses it is important
to provi.de for nearly every probable va^riation so as to avoid i:reegular prolifer-
ation of na.roes and. this is best prevented by provid.ing a.mp1e scope for fairlry
detailed compositional iniLications.

Ad.jectival prefixes have been ernployeiL to keep the nr:mber of funda.:nental
a.nphibole na^mes to a ninimum and to indicate spec5-fica11y defined. ra.nges of com-
position wldch eeek to (t) avoicL present antl future bap}u;zard and i:regular naning,
(2) enable between 1) and-20 varilbles to be conveyed. in the name either explicitiy
or, nore usr:aIly, implicitLy (i."., by the absence of a prefix), (l) give a non-
specia3.ist nineralogist or petrologist a na^rae vleich jt itself is neaningful (e.g.
nanga,rroarl) even if the d.efined specific elernent-ranges covered by the adjectival
prefixes are unlccovm. The absence of a prefix xoeans that the elenent concerrred.
is belorv, or occasionally above (e.g. with subsiLicic ancl subcalcic), the limits
prescribed. for the use of the pref5.x, which i:r all instances has been d.efined after
coneiclering what is cormon and what is unusual and the linits d.efined. entLeavor:r to
roark out the rrnusual fron the cormon. Schallercs (lglO) adjectives are usecl to
inclicate mod.erate enrichr.ent of substituting eleroents.

lhe na,mes proposed usr:alJ.y take into account ancL convey ilfo:mation about
the following va.riables in the stanclard formula:-

siralffr(Ca+na)ur(wa+K)orca, .LlwrFe'rTirFrclrKrl, lxrCrrZarrr,irpbrOEr0rand. W(Mg+F"2)

Prefixes nagnesio-, ferzo-, a}.nino-, a,nd fe:ri- are often used. with na.ues that
refer to part of a serj-es. Alternate na;mes are so w5-dely used for the end or ends
of some series that the alternative is sometimes preferable, such as tremolite
instead. of na4nesio-actinolite and tscher"roa^kite as a. slmonJrm of aluoino-tsche:malcite,
particula^rly where two or more prefixes are otherwise reqrrirecl. ff it is espec-
ia11y requiretl to &isting:uish between pure theoreticaL end-nembers ancL natural
conpositions that will al-ways on\r approach the theoretical encl-member composition,
then the prefix 1nrre xoay (i.e. it is not obJ.igatory) be used for the theoretical
i:etegral fomula e.g. nrre trenolj.te fot Ca2 MS5 Sig OZZ @H,)2.

tr'or a^roph-iboLes whose gieneral nature onJ.y is hrown, (for instance, from
opticaL properties without a cheulcal analysis) it roay not be possible to allocate
a precise na.me. It is' then reco'rmend.ed. that the assigned. a,nphibole na,ne be roade
into an adjective to be followed by the woriL a^nphibole. Thus, anthopbyllitic
a^nptribole, trernolitie a.rophibole, pa.rgasitic a.rophibole, richteritj.c a,roph-iboJ.e and
glaucophanic a,rnpJribole. The fa.rdliar word. hornblencle can sti].L be used where
appropriate for calcic a^rophiboles, because hoznbl-encle j.s never used without an
ad.jective in the precise nomencLature. The ad.option of these recomendations wilL
not only avoid. coafirsion betlreen precisely and J.oosely na.ned a.ropleiboles but will
not intribit the giving of Loose nanes that ie obviousJry often inevitable when only
paragenesis a^nd. opt5.ca1 propertles are avail-abIe.

titaniuro when Ti

titanian when ti

zittc when Zn

zincian when ?'rL
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Several na&es have been used, for various asbestifosn anphiboles. In rainer-

a1ory, as djistinct from cornmercial use, the precise ro-ineral name according to this

repoii should be used, followed by -asbestos; e.g. anthop\yl1ite-asbestos'
actinolite-asbestos. Where the nature of the rnineral j.s uncertain or urlmownt

asbestos alone may be appropriate. Where the approxi.mate natu.re of the ralneral is

}nown but not its precise conposition, the recororaendations road.e above shoul-d. be

followecl but a.rop[iboIe should be replaced by asbestos, e.g. anthophyllitic asbestost

actinolitic asbestos. tr'or tlris purpose crocidolite may also be retained to cover

alkali a^mp}-iboJ.e asbestos as a general na.me whereas, e"g. riebeckite-, or magnesio-

riebeckite-asbeetos ehould be used when the precise conposition is h1own.

tr'inal1y, it has been urech in rnind that the a.rophi.boles constitute an extreme\r

conplex groopi whj.le even nore detailed. subd,ivisions are possibLer the proposaLs

attenpt io be as sinple as is reasonable so that ordinary nineralogists ancl petrol-

ogists rdl1 be abl-e to rapidJ-y, un5.que1y and rrna.iobiguously na.ne loost a.npllibole

ana\rsee.

Each of the four principal aroptr-ibo1e €toups is d.ea1t with separately beIow.

fhe above section lras approved by 12 votes for and. 1 against.

2. Fe-Ivlg-Ivtr AmPhiboles

The group is defined so as to inclucle possessing (Ca+11a[ <1.14 i-n the

etanda.rd for"rsula. fhe detailed classj-fication is basetl on Fig. 2.

(t ) Anthoptryllite

Eed Mernbers

Magne sio-a.nthophyllite

Ferro-anthophyllite

Sodiun anthophyllite

tr'erzo-anthophyllite

Sod.ium anthophyllite

(z) Gedrite

frrd lrterobers

Ivlagnesio-gedrite

I'e:ro-gedrite

Sod.iun gedrite

Linits for use of encL nember namgs

Magnesio-anthoptryllite Mg/(I'e'+I4g) >0.90

ORTEOTEOMBIC FOR}4S

.  2 .
Na*(IulelrIftr, F"' 

h-"*"(***"sie-*-") 
orr( ou,r', cr),

where x+y(1.00, othemise the mineral 5-s gedrite'

I'rs7si8022(oE)2

re2rsiaorr(ou),

Na(I,rs, Fe2 ) Talsi'o22 
( oE) 2

n.2/1us+t"2) Zo.go
Na)  9 .59

Prefix for particular substitutiop (see also bel-ow)

Alr.uaino- uhen Alvr >0.50

. 2 -
Nax(Iuig,Mn, Fet )r_"4r"(lt**ysie-*-y)022(oEr3' c1 ) 2
when x+y>1.Oo, the &istinction frorn a,nthopttyi-lite

being based on the total AIW, which exceetls 0.99

in gedrite.

l,rs5A1 2si5A1 20 22(OE) 2
,

I'e iA1rSi5Al zO 22loE ) 2

Na(Ms, r'e ) 6[si5A].2022 
( oE) 2



1030

use of end

Ivlagnesio-ged-rite

Fe:ro-ged-rite

(l) Holnquistite

It is critical that

ftrd Menbers

(t ) Cr:ffdngtonite Seriee

hed Mernbers

Prefix for particular substitution

Sod-irm when Na) O.l5
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- -  t t -  z  - -  \  >  ^  ^ ^iYr€l \-u'e +lYrg/ - u. yu

tez/(vts+r.ez) >o.go

, /
(Mg,Fe-,l4rx)? si8022(oE)2

ne2/1vts+re2) > o.To
Un/(Mn+Mg+I'e)) O.10 and Iqg)le

it4:rrl(M:r+f'e+tWg) > O. t O and IvIg <tr'e

ti2McrAl2si Bo22@H)2
LirFerAlrSi eoz2(l,H)2

Magnesio-holmqu-i s tite

tr'ereo-holnqrristite

Li.roits of use of end mernber naneE

Magnesio-holmqrristite Mg/(fe'+i{g)}0.90

tr'emo-holmqrristite te211l,tg+1"2)>0.90

MONOCI,TNIC FORIq,S

Grunerite

Tirocl-ite

Da^rurenorite

Drtl Members

Magne si o-clinoho 1roqui s ti te

Ferzo-clinoho lnqui s tite

li-ruits for use of end. member n:nes

Magnesio-clinoholmquistite yf6/(f'e2+Mg) ) O.9O

Ferzo-cl inoholmquist i te lez/(Mg+Fe2)>0.90

Special prefix for the whole Fe-IIg-ilbr goup of a^rnphiboles

r,i2(rurs,Fe2) I 
(F"'rA1) 2si'o22(oHrF, cl) 2

Li > 1 . OO in structural fo:mul-a (about 1 .70/cLi2O) .

Li2Mc'lA12Siu02 
2 

( oH) 2
lirl'erAlrSi 

BO22(l.E)2

Magnesio-cunningtonite I\fg7SiS022(OH)2

Gmnerite r,efsiuorr(ou),
Iirodite !In2verSiUO,,(On),

Da^nrreroorite liilerFerSi'0, 
,(OA),

linits of use of end member na$es

Magnesio-curming:bonite fnlg/(I'e2+I4g) Z O.ZO

?refix for partj.cular substitution (see also below)

Sodian when Na) 0.25

(z) clinoholnquistite Li 2(r{g,r' e2,u^)r(rel ,A1) 2sieo22(oE,F, cl) 2
I t  is cr i t ical  that Li>1.00 ( i .e.  aboui 1.7%Li2O)

Calcian when CalO.J0 (about t. j% CaO)
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Fig. 2. mON-UCmSII]M+rcmSB ffi

L i <  1 . 0 0 ;  ( C a + t t a ) r <  t . 1 4

A. Orthorhoubic

+ Si in the stanclard cell t'

8 .00 7 .00

3. Monoclinic

l03 l

5 .00

0 . 1 0

0 .00

1  .00

0 .70

o . 1 0

0 . 0 0

Magne s i o-curoming:boni t e

Cwnnington-ite

Grunerite

Magne sio-anthopbyll ite l{agnesio-gedrite

Anthophyllite Gedrite

Ferro-anthophyllite Femo-gedrite
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Nomenclature is g:iven by reference to Fig. 2 ot Lf LiZ1.00 to the above
terb, cornbined. rvith the prefixes g:iven for the whole a.rophibole group anal those
special to the Fe-IIg-ItIn a^nphi.bo1es.

The above section vras approved by 11 votes for and 2 against.

1. Calcic Imphiboles

fhe group is d.efined as monoclinic a.rophiboles in which (Ca+tta)rZ1.t4 alrld,
N%. 0.e7. General ly,"Ur r .rq.

End. Merobers

Trenolite

Fe:ro-actinoLite

Ed.enite

tr'e:ro-edenite

Parpsite

Ferro-pargasite

Eaetingsite

Magneeio-hastingsite

Aluraino-tschemakite

F erro-aluraino-t s chermaki t e

Terri-tscher"nakite

Fe:=o-f erzi. - t s chermaki t e

Alurnino-nagne sio-honiblenile

Aluraino-f erso-hornblencle

Kaersutite

Ferro-kaersutite

Carl{erSiuO, 2(OE) 2

CarFeiS5.u0r2(08) 2

NaoarlvrerSi, MO 22(OE) 2

Naca2r'e;sifnozz{cH) 2

NaCartvreoAlS i 6A:- 20 22@H) 2
-  2 . - ^ -  ^ - . ^  / ^ F \

r\aua2 j''e4Arb L 
6u 2u 22\u, ) 2

x ac a E efo etrsidat 20 22 ( oE ) 2
7

Nacarr{€oFe/si6a12022 ( oE) 2

a a {e rAI rS i 6AL 20 22@E) 2
2 ,

c a 2T eiAL 2s L 6Lr 20 zz(os) 2
c a Stte rt 

efs i 6aJ- 20 22oE) z
2 7

c a rt ef efs i 6LL zo z2(oB) 2
carfueOarsifno22(oE)2

ca2Fe;Amilnozz(ot)2

NaCarMsOTiSi5Al2 ( o+oE ) 24
NacarFeOlrisi6al2 ( o+oE ) 24

Liraits for use of end. rnernber nanes and no@

The nomenclature of the group is tabulated in Fig. 1. Assignroent of the
na^rne is as follows: If Tiz 0.50 eo to Fig. JD; If Ti<0.50 and. (Na+K)Ai(,0.-50r,r
go to Fig. JA; If Ti<O.)-O and (Na+K)n>0.!0, then go to tr ' ig. 19 Lt F-d'.1<41''
and to Fig. lC if FeiZAlw. I\:rther subdivisions iLepend upon Si ana iUg/(f'ez+ Mg).
These g'ive the furd.a.rnental na.rne of the particular a.inptr-iboLe. The final step is
to sca.n the ra^r:.ge of the elements dealt with by prefixeo to finally obtain a na^IIIe
which iroplicitly or explicitly conveys an inQicat+gn of_the composition with res-
pect to no less th.an 19 va.riabLes - Sir. A1lv, Alvr, ps), (Na+K)1, Na3' Ca, Ti, tr',
Cl, K, Na, Mr, 7,n, Ct, Pb, 08, O and. Ivlg/(I'et+Mg). AlthoWh it wouId. appear that
very long and cumbersome narnes would. be cormon, the reverse is tnre because the
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Fig.3 CAICIC AMPHIBOTES; (Co + No),  >:  1.31;  No 9<0.67

,#, r. (Ire + r)A< o.5ot 11< o.to

r .  (ne + E),7zo.5ot  Tl<o.5ot  #48

c .  (Ne +  K) r ;>o .5o t  T t<o .5o i

D. T1>- 0.50

o
q

6
E

\
E

91
H

a
H
F
g ABSCISSA SCAIE S1

6 e.oo 7.75 j . ro 1.25 7.oo 6.75

KAmSm$ts

6.50  6 .25  6 .00  , .75

) .0o  7 .75  7 .5O 7 .25  7 .0O Sr  5 -75  5 .50 ,  6 .25  6 ,@ 5 t7 i

TREIOLIIE
TIB{oLITIC
EONNBLE{DE

r8cEm,lrErr

(aruEro4scEEm{AE'rE).ACTINOLIIIE
ICTIXOL!lIC

XMNBLB{DE
EORNBI,EIDE

IRRO-

ASIIII{OLIIIC

EORNEI,E{M

FENRG

rm04scEmilaglE

EOBtrBLNDE

SILICIC

EDB{ITE
EDBIXIE

EDMIIIIC

EGtrBISDE

PIRCISITIC

BORNBIENIE
PIXGASIIts

FMROAN

PAXGASIIIC

BORNBLB{IE

FERAOA$ PANCASTM

SILTCIC

FERNO-EIE{IIE
FRRTEDEIIIiE

FMRG

EDHIIIIC

EORNBI,EIIXE

FEH]iG

PAXCAS TTC

EORNBI,BIDE

Al-Tt<

srucrc

EDEIIM
EDE{IIE

SDENITIC

E(NNBI,ENIE

lilACNEsIr

EASIIIGS]TIC

EONNBI,EIXE

uAcNnsut
EASTI1WSITIC
BONNBIENDE

r.IAGI{ESITN EASTIMSTIts

SITJCIC

TERGEDE{IIIE
FTRRGEIETIIE

trERRO.

SDENITIC

EORNBLn{DE
EASTIIGSIIIIC

EONNBI,nIXE
EASIIMSTIE
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prefixes are only used. for unusrral conpositions and so over 8Yo of the available
analyses in this gtoup g"ive na,nes containing two or fewer aaljectives, includ5.ng
acljectives which fo:m part of the funci.anental na.roe.

Special prefixes for the calcic a,mphibole soup

Aluraino when arVI > t.oo

Sod.ian when Na > 1.OO (about J.J1/oNarO)

Subcalcic when Ca < 1.50 (about 9">%CaO)

The cornBositions of the two tscher"makite encl-members, one with A1W and the
other with Fe2, ca.n be clearly i.ndicatetl a^nd. the prefixes fe::rj-- or ah:nino- are
inrpract5.cp-dropped. for most, but not aI1, natural tsche:cnakites because neither
tr'e/ nor Alvr reach or exceed 1.00. lfith tsche::ma^lcite, tsche:ma.kltic hornblend.et
ferro-tsche::roalcite and ferzo-tsche:makitic hornblentl-e, alurn-ino- and. fe:=j.-
imroetliately precede the word tsche:croakite, e.g. fe:=o-alir.nino-tschezmakite. Other-
wise the order in which prefixes are used. is not fixed. Neither fe4ri- nor fe:rian
shoul-d. be usecl with hastingsite because hastingsite impl-ies lr:Lgir Fe2+.

lhe problen of what to call amphlboles that have Si and, or, (Na+K)4 in
excess of that contained in compositions between treroolite and eclenite has not been
satisfactorily resolvecl. Such a^nph-iboles plot near the back left-hand botton
corner of tr'ig. 'l and have compositions that fall- outside the theoretical range of
possible substitutions. Eowever, as some such compositions erist it is suggested,
that they be prefixect, silicic if Si excee d.s 7 .25 when (Na+K)a : O. )O but for the
conpositions involveat in 

"hich 
(Na+K)g < 0.50 no special n .ne is proposecl as these

compositions are quite close to the nanes given in Fig. lA.

Th-is section was approved by 1J votes for and 0 aga5nst.

4. Sodic-calcic Amphiboles

This group ie d.efined as monoclinic a^mphiboles j! wldch (Ca+wa)3 11.14 and.
0.67 < NaB < 1.r4. Generally 0.67 < CaB< 1.r4.

Entl Menbers

Richterite

tr'e:ro-richterite

I'erri-wi-nchite

Alunino-winchite

Ferzo-alurrino-vinch.i t e

Femo-f e:ri-winchite

Alunino-ba^:roisite

Feno-alunino-ba.rzoi si te

NaCaIrIaJvterSiBo22 ( 0E) 2

r'iacarvale 
!Sieo22 

( oH ) 2
carsaueOle'sieo2 2 ( oE ) 2
cal[an4s4A1sis022 ( 0E) 2
car,iale!.0,:-si'o22 ( ou) 2
car,ralefre'sieo22 ( oE) 2
calf an4srAl 2 S i 

7 
IJo z2@E) 2

car,rale !.0,r- rs i 7 aLo 22(J)E) z
Fe:ri-ba^r.roisite Casaruerf'els iTALozz(oE) z

tr'erro-ferri-ba^:roisite car,raie|,elsi'A1o22(oE)2

Magnesio-ferri-katoph.orite NaCa.I{aI{gOFe'Si4fOrr(OU),

Magnesio-ahrnino-katophorite NaCaNaIvIg4Af-SifAlO22(08)2



LEAKE: AMPHIBOLE NOMENCLATURE

r'is. 4. SODIC - CALCIC AMPHIBOLES

(ca+Na)u>r ' t .74;  N5 between 0.67 and'  1.14

A. (na+r)o< o.5o

+ Si in the stancLarcl ce1l -J

8 . O O  7 . 5 0  ? . O O  6 . 5 0  6 . 0 0

Winchite 3a^:croisite

Ferro-
winchite Ferro-barroisite

B. (ua+r)o>, o.5o

(- Si in the stand.axtl ce1l -€

8 .00 7.00 5.00

t035

1 . 0 0

t
I
I  o.ro

I'IA

trIg + Fe2

I o.oo

0.50

0.00

Richterite tr{agne s io-katophori t e
l4a6nesio-
taramite

Fer=o-
richterite

I(atophorite Ta.rarnite



1036 LEAKE: AMPHIBOLE NOMENCLATURE

tr'erri-katophorite

Alurdno-katophorite

Ferri-ta,ra.nite

Irtagr. : sio-f e:ri-tara mi te

Alu.cino-tara.ni te

Magne sio-a1uroi116-f, 4a:.m i f, e

Glaucophane

tr'erro-glaucophane

Magnesio-riebeckite

Biebeckite

Ecke:ma^nn:ite

tr'erro-eckema^rurite

Ivlagne s i. o-e..rf ve d. s oni t e

Arfved.son:-te

Kozulite

linits for use of end- nember names

NaCa-{aFepe'siraror, ( ou ),
t l

^ _ ^ . . ^ 2 ^ - ^ .NaCa^ir,-a-Fe lAls i rAlo 2 2 ( 0H ) 2a l

2^  3^ .NaC a'\a.Fe ile ;S i 6N, 20 2 z@H) z
z,

IdaC a-\a,v€rF e fS i Utt rO r r(oB),
2 ^ .  ^ .  , r n r v \Naua*ia.E e_Ar 2>L6AL2v22wb) 2

NaC al{al{erA1 25 i 6A:- zO 22(OE) 2

Lirrits for use of entl nenrber na.nes and non@

The nomenclature of the group is tabulated in Fig. 4. AssiSrrment of the
name is as fol lows: ! f  (Na+K)n <0.50 go t9 Fig. {A-otherwise to Fig. {8. Si,
then the ratio fig/(Fe2+Ms), and- then the AlvJ ali FeJ values decide the fiind.a-
mental name of f,hs amllLibole. Analyses wi'ch A-1VI.} 1.OO or lel )1.00 have in the
na.me alumino- or ferri- respectively. [he fir:aii si;ep is dealt with by consideri-ng
the prefixes alreadSr given plus thai given below wi:ich then gives a naJIIe wldch
inplicitly or explicitly conveys an ind:ication of ihe composition with respect to
1! variables.

Special prefix for the sodic-calcic anphibole group

Alunino when .AfW } t.oo

The words aluro.ino- and ferri- imredia.tely preced.e the fund.a.roental a.rophibole
nane (i.e. the noun) otherwise the order in wir:Lch the prefixes are used is not fixed..

This section was approved. by 10 voies for, 2 a4ainst and 1 abstentj.on.

5. A1ka1i .Asphiboles

Th-is group is defineiL as monocU-n-i.c a.rnph:iboles in which Na.o.: 1.1{.

Drd Members

NarMsrAlrsi UO22(0H)2

Narrelr,rrs:.ror, ( oH) 2
rriarlerFe I si8o2 2 ( oE ) 2
Narte2;efsi"022(oE)2

NaNa rilr€roAlSi'o2 2 ( 0E ) 2

ir-asarrefusiso 22 ( orl ) 2

NatfarueOFe'si'o22 ( oE ) 2

luanarrefo e tsi'o22 ( oH ) 2
NaNazI'In4 (Fe', nr ; SiaOr, ( OU),

The nomencLature of the group is tabul-ated in Fig. l. Tirree factors decid.e
wirich fi.mda.nental na^roe applies; the (Na+K)o values (fig. 5n or l3) then the ratio
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o.oo

Fis. 5. ALI0LI AMPHISOLES

Na^7t 1.14
I ' -

A. (ua+r)o) o.5o

0 . 5 0

r'"'/1r'"'*^uti1

B. (ra+r)o< o.5o

o.ro o.7o

1 . 0 0
0 .00

0.50

I,IA

tlg + Fe2

1 . 0 0

I'tA

tlg + Fe2

Fer"ro-eckertannite Arfveclsonite

(Kozulite, if l,hr in fomula-
pos i t ion  C>.2 .5O)

Eckema,rurite l4agneeio-a,rfved sonlte

tr'erro-
gllaucopha.ne

Glaucopha.ne

,"1y7t"t*ttui)
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wt11f"'*ttw) and th-irdly the ratio Iu6l(r"2*Me). The final step is d.ealt with
by the prefixes alrea(1r given together with those g:iven below and 15 variables
are iroplicitly or ercplicitly c_onveyed- by lhe nane E Sir.Ca, Ti, F, Cl, K, Li,
i\4n, zn, cr, oH, 0, l{/(l{+[vl), pb, lez/(Tez+l{e;) a^nd (Na+K)n. Kozulite is
newly d.escribed (Naiabu et a1., 1969).

Special prefixes for the a1kali amphibole group

Calcian when Ca ) O.5o (about l% CaO)

Litlrian when li > O.5O (about 1.@/oLir})

The optical variations in this group are so complex and so irzegularly relatecl
to composition that no fo:mal recommendations regarding them are mad-e at this tioe.
The optical orientations may be indicated. conveniently and precisely following
Sorgrg (1967) rnethocl by prefixing the syrobol G, C, O or R for the four clifferent
orientations if it is reqrrirecL to erophasi.ze this aspect.

llhis section was approved by 12 votes for, 0 against and 1 abstention.
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5. For"mal Resolutions adoptina the hoposedl Amph-ibole Nonenclature

Throughout, ronan superscripts refer to co-ordination numbers antl arabic
superecripte to charges.

1. Tor the purposes of the following resolutions the standard a.npldbole fo:mula
is taken to contain B tetrahedral sites and the general fom of the standard.
fo:crsula is:

an fit

Ao_r 3z . i"6' 022(oH,F,c1)2

In the calculation of the stand.ard. a.nplribole fomula the following procedure
is recommend.ecl:

(t) If the r,rater and halogen contents are well established., or if there is
physical evidence that the a.mphibole is an orry-a.nplr-ibo1e, the fomula
should be calculated to 2{(OrOHrFrCl)
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(Z) If the water plus halogen content is uncertain the fomula should 
'oe

calcuLated on a water-free (a^nd halogen-free) basis to 2l(O) a^nd.
2(oH, F.c1) assu.roed..

3) Suro I to 8.00 using Si, then A1, then Crt, th"n FeJ, then Ti4.

(+) Suro C to !.OO using excess A1, Cr, Ti, Fe' fron (2), then lug, then Fe2,
ancl then l4ra.

(l) Sun 3 to 2.00 using excess tr'"2, lfrr, IUg froro (1), tnen Ca, then Na.

(5) Excess Na from (f) i" assigned. to A, then all K. Total A should be
between 0.00 and 1.00, inclusive.

2. The iron-magnesium-roa^nganese a.roplr-iboles are amlhiboles defined by possessing
(Ca+lfa)u < 1.14 in the stanctard iomula.

,. The fo:mal-ised end.-menber fo:mulae for the orthorhonbic menbers are as
follows.

/  ̂ --\r"€7Daguz2\uH/2

_  2^ .  ^  / ^__ \.E e?baBu22 \ut1r 2

7.1 Magnesio-anthophyllite

1.2 Ferzo-anthophyllite

1.7 Sodirin anthopl5rllite

,.4 l{agnesio-gedrite

t.5 Ferro-gedrite

1.6 Sod.iun gedrite

1.7 l4agnesio-holmquistite

1.8 tr'erro-ho1-nqrristite

Na(Its,Fe2)?si'Al(oH)T

Mc.5A12si 6AI zo 2z(o:E) z
-  2 . -  ^  / ^ * \
.H'e5Ar_

, 9 -
Na (Ms, r'e' ) 5A1si5A12o22 ( oE) 2

Li2l4srAl2sieo22 ( OE) 2
- .  -  2 ,  / ^ - , \LL 2.8', e 

1A 
L 2> L Bu 22\u o ) 2

4.1 Magnesio-anthophyllite is to be usecl for orthorhorobic a"rophiboles chernically
defined, with respect to the standard. fo::mul-a as follows:

(ca+na)-< t .14; Li  < 1.00; s i l  ?.00; r ' {g/(r4s+Fe2)> 0.90.'  ' - t J

4.2 Anthophyllite is to be usecl for orthorhornbic a.mphiboles chenically defined
with respect to the standard. fomrila as follows:

(ca+tta)o< t.34; Li < 1.00; gi? 7.00; lCg/(I,tg+re2) between 0.10 and.
u.uy t_nclust-ve.

4., Ferro-anthophvllite is to be used. for orthorhornbic a.roph-iboles cheulcally
defined with respect to the stand-ard. fo:mu1a as follows:

(ca+r'ra)u< t.14- r,i< 1.oo; si) T.0o; l4s'/(rqs+Fe2) < 0.10.

4.4 Mag-nesio-gedrite is to be used for orthorhornbic a^nphiboles cherclcally
defined. with respect to the etand.ard. fo:mul-a as follows:

(ca+r 'ra)-  <1.74; Li(  1.00; s ic l .o0; Mg/(r ,rs+re2) z 0.9o.
" 5

4.5 Gedrite is to be used. for orthorhombic a^rophiboles chemically defined with
respect to the stand.ard forraula as follor^rs:

(ca+t ta[< t .34;  L i< 1.00.  Si<J.00;  IUgl( I4e+I 'e2)  between o.1O and
0.89 inclusive.
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4.6 Ferro-gedrite is to be used for orthorhombic amplrlboles cheroicaLly defined.
wj"th respect to the stand.ard, fo::rsula as follows:

(ca+t ta )u<t .14 ;  L i<1 .00 ;  s i<7 .00 ;  r , rg l ( I4g+ le2)<0.10 .

4.7 Mapnesio-holmq-uistiie is to be used- for orthorhorobic amph.iboles cheraically
defined. uith respect to the stand.arcl fo::rsul-a as follows:

(ca+tta)u< t .14; Li)  1.oo; l rgl( I ' rs+r 'e2)z 0.90.

4.e Ferro-hoLnqu-istite is to be used. for orthorhonbic alaph:Lboles chemically
d.efined with respect to the standard fo:rou1a as follows:

(ca+tta)u< t.14; ri > 1.00; Ilg/(Ms'+re2) < 0.10.

4.9 Holmquistite j.s to be used. for orthorhorobic a.rnph-iboles cheroically defined
with respect to the standard. fo:mula as follows:

(ca+tra)u< t.34; LiZ 1.oo; I ' .r€,/(Mg'+I'e2) between 0"10 and O.89 inclusive.

5.1 The prefix sodium is tcbe used wiilr:in the orthorhonbic a.roplr-ibole group for
amlhiboles with Na) 0.50 in the stand.ard fo:mula.

5.2 $he prefi.x ah:nino;_is to be used. vrithin the a.nthophyllite subgroup for
a^lopl,:lbo1e" with A1W)0.50 in the standard. fo:mula.

6. The fo::roalised end-mernber for"rrulae for the monoclinic merobers a,re as follows:

6.1 Magnesio-curmingtorrite M8TSiBO22(OH)2
;, - z ^ . ^ / ^ - - \o.z Grurnerr_re .b'e7Ja8u22\uE/2

6", Magnesio-clinoho}oquistite liil4glAl2siBOZ2(OIE),

/  ^ r r \6.4 tr'erro-clinoholmquistite LirFerAlrSiUO2Z\OE) 2
. - M* M- e* n t/nrr\o. ) rr_roelre iyrny'vrgqDaRu2 2wtr) 2- )

6.6 Dan:aemorite l4rerFerSi'Or r(OA)"

7.1 Maerresio-cu.m'ingtoilite is to be used. for monoclinlc anphiboles cheuically
defined. with respect to the standard fo:mula as follows:

o
(ca+ua)u< t.54; l i< 1.00; I4n< 0.50; t ' lg/(Me+r'e') = 0.70.

7.2 Cummingtoni.te is to be used. for monocli:rlc anptriboJ.es cheulcal-ly defined.
with respect to the standard. fortu.la as follows:

(ca+tta)u< t.14; ri < 1.oo; Ite< o.50; I '{6/(Ms+Fe2) between 0.10 a^nd.
uooy lJrclusl_veo

. t 7 Gnrnerite is to be useil for monoclirdc a:optriboles chenlcally defined with
respect to the stand.a^rd. fo:rqula as follows:

(ca+tta)u< 1.34; ti < 1.oo; Ime< 0.50; l.te/(I,{g+re2) < o.1o.

7.4 i{agnesio-clinohol$qristite is to be used for monoclinic a,rop}rlboles chenical\r
d.efined. with respect to tlre standard forrsula as follows:

(ca+ua)r< t.14; Li 21.00; Mgl(Ivte+r'"2): 0.90"
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7.5 Ferro-clinoholmqu:istite is to be used for monoclj.ni.c amphiboles cheroically
tlefj-ned. with respect to the stand.ard. fo:ssu.la as follows:

(ca+rrra)u< t .14; LiZ'1.00; Me/(Ms.+F,e2) <0.10.

7.6 Clino-holnqu-istite is to be used for roonoclinic a.:nphiboles chenically
definecl with respect to the stand.ard. fo::m'ula as follows:

(Ca+t' ta)U<r.14; Li)1.00; t lgl(I4g+Fe2) between 0"1O ana 0.8! inclusive.

7.7 Tirodite is to be used for monocli.n:lc a.roptriboles chenically defined r.rith
respect to the standard. fo:mula as follows:

(ca+rrra)u< r.14; Li  <1.00; Mnlo.50; Irgl(Mg+r'e2) <o.1>o.

7.9 Dannernori.te is to be used for monoclinic :mlhiboles cheuically d.efined with
respect to the standa.rd fo:crmrJ-a as follovrs:

(ca+tta)u< t.14; ri < 1.00; Mn) o.50; r+6/(rug+r,e2)l 0.50.

8.1 [he prefix sodian is to be used wit]r-in the monoclinic iron-roagnesiuro-
manganese amphiboles when Na) A.2J in the standa.rd fornula.

8.2 The prefix calcian is to be used withi.n the iron-nagnesir:n-roanganese anphi-
boles when Ca> 0.10 in the standard fo:cmula.

9. llhe calcic anptr-iboles are monoclinic a.npldboles in which the sta^ntla.rd fo:sula
contains (Ca+ta)U) 1.14 and. N5<0.57. Usually e"n 1.r4.

10. The fornalisecl end-member fo:mulae are as follows:

Carl4erSiuo, ,(on),
carlefsi.uo, ,(on),

10.1 Tremolite

10.2 Ferro-actinolite

10., Ed.enite

10.4 Feso-ederrite

10.5 Parpsite

10.6 Ferro-pa.rgas5.te

10.11 Ferri-tscher"ma.lcite

10.17 Magneeio-hornblend.e

10.14 Femo-hornblentle

NacarMsrsirAlo22 ( 0H) 2
-  2 ^ .  t ^ * 'NaCarleiSi, AIo2z(flH) z

NaCarIvIeOAlS i 6N, 20 22(oH) z

uacarlef;.o.Ls L GrJ- 20 zz(o1) 2
1o.7 Eastingsite xacagefoetsi5A12o22(oE)2

10.8 Magnesio-hastingsite NaCartvIeOFe'Si-GAi-ZO22(OE) z

l O . 9 T s c h e r : m a ^ k i t e ^ ^ / a r \
(Ai;;;Jrr"t-"*it"; caruer[rsj-6u'2022\oE)z

10.10 Fe:ro-aluroino-tscherr0akite CarIelllrSi6L1.ZO2Z(oE)z

carverle f si 6Ar zo z2(oIJ) z
10.12 Ferzo-fesi-tscherrakite Caof'eft'elSi ̂N.oOoz(OE)zz  )  z  o  z z

Carf{eOAlsirAlo2 2 ( 0H) i
carr,e flrs i 7l o z/rll) 2



LEAKE: A M PH I BOLE N O M ENCLATURE

10.15 Kaersutite 1r-aCarMeoTiSi6Al2(O+OH)24

10.16 Ferro-kaersutite ItaCarFeoTiSi6Al2(o+OH)24

11.1 Tremolite is to be used. for anphj.boles cheroically defined with respect to
the standard. fo::mula as follows:

(ca+tta)u -1.14; N5< 0.67; (trta+tc)o< o.5o; si: 7.50; I ' Ig/(M€+Fe2) = 0.90.

11.2 Actinolite is to be used for amptr,iboles chen-ically d.efined with respect to
the standard. fo:roula as follor+s:

(Ca+ra)o'>- t.14; Na.o-0.6?. (wa+K)n< O.50; siZ7.50t t4g,/(I,Ig+Fe2)
between"O.!0 and. OiBg inclusive.

11 .t tr'erro-actinolite is to be used. for a^rophiboles chenicalJ-y d.efined with respect
to the standard fo:mula as follows:

(ca+t ia)u l  t .14;  N5< 0.67.  ( lua+r)o< o.5o;  s i )?.50;  M6l( I4s '+Fe2)<0.50.

11 .4 Trerno-Litic hornblend.e is to be used. for amph:iboles cheroically defined. with
respect to the stanclard fo:mula as follows:

(Ca+ta)o Z 1.7+; Nao< 0.6'l; (tta+r)o< O.5O; l ' ig/(Ms+I'e2) z O.9Oi
Si betwEen 7.25 and-7.49 inclusive."

11.5 Actinolitic hornblend.e is to be used for a.nphiboles chenj.cally defined with
respect to the stantLard forrrula as follows:

(ca+Na)- 2l ;,4; Na-" < 0.6J; (na+r) n< 0.50; I ' Ig/(Ms+Fe2) between
O.5O and 0.89 inclu€ive and Si betw6en 7.25 axfi' 7"49 inclusive.

11.5 Ferro-actinolitic hornblende is to be used for a,rophiboles chenically d.efined
r,rith respect to the stand.ard. fo:mula as follows:

(ca+wa)o 21.14; Na.' <0.5J- (wa+r)^ <0.50; M€/(Mg+Fe2) < a.5oi
Si betwEen 7.25 and"1.{! irr.clusive.^

cheroically defined. with

Mel(rvrs+re2)) o.5o;

11.8 tr'eno-hornblende is to be usetl for amplei-bo1es chenically defi,ned with respect
to the standard. fo:mula as follows:

11.7 Magnesio-hornblende is to be used for anphiboles
respect to the standard. fo:mula as follows:

(ca+na)-)  t .14;  Na."cO.6?;  ( I r ta+K)n<0.50;
Si betwden 6.5Q and"1.2{ inclusive.^

11.9 Tsche::rakitic hoznblende is to be used for a.rophiboles chenicalJ.y defined
with respect to the stand.ard. fo:mula as follows:

(Ca+Na). 2 t .1+; Na.,*0.57'  (ua+r)n<0.50; U6/(ug+r 'e2) zA.JAi
Si betwden 6.2J and"6.49 inclusive;- Ti<0.5C.

11.10 Serzo-tsche:makitic hornblend.e is to be used. for anphiboles chenicalJ;y
defined wi.th respect to the stand.ard. fo:sul.a as follows:

(ca+t ta)o)  t .54;  Nao< 0.51;  (na+r)o<0.50;  Mg, / (Mg+r 'e2)<0.50;
br- oeTuleen o.)u ano /.24 Incruslve.

(calrva)"} t"-14; r'iqf o.6T; (na+r)o<0.50; M/(14gt|F"2)< 0.50;
Si betw6en 6.2J and"6.49 i;chisive;^ nr{Oi5O." 

'
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11 .11 Tschemakite is to be used for a^npb-iboles cheeically defined with respect
to the sta;ndard. fo:mrrla as follows:

tu3

(g"fry.)u 2tt?,+; Na"< 0.51; (tta+r)o<0.50; lt6l(r,E'+t'e2)) 0.50i
s j .<  6 .2J ;  T i<0 .50 :

1 1 . 1 2 Ferro-tsche:makite is to be used for amphibol-es chenical\r defj.ned with
respect to the stand.ard. fornuLa as follows:

(ca+wa)" 2t.tq; N%r. 0.e7. (tta+r)n< o.5o; 14€l(Ms+Fe2) 1 o.5oi
S i<5 .25 ;  T i<0 .50 :

11"11 Eden-ite is to be used. for amphiboles cheuically defined. with respect to the
stand.ard. fo:mula as follows:

(ca+sa)o \1"r4; Na.oco.6l. (tta+lc)nZ o.5Oi l4gl(rrrg+I'e2)i 0.50;
Si betw6en 5.75 and."1.25 incLusive.-

11.14 Ferro-eden-ite is to be useil for alphiboles chenically defined with respect
to the stand.a^rcl fomula as follows:

(ca+Na)o\1.14;  Na."<0.51;  (Na+K)nio.5o;  M6l(Ms+Fe2)<0.50;
Si betw6en 6.75 and"1"2l inclusive.-

11.15 Edenitiq hornblende is to be used. for a^roph-iboles chemically defj::ed. with
respect to the stand.a.rd. fo:crnr:J-a as follovrs:

(ca+sa)o \ 1"14; Nao < 0.61. (ita+K) n2 o.50; i ' tgl(rqg+re2) = 0.50;
D]- Oerween o.ru ano. o.'/4 IncJ.usl_ve.

11 .16 tr'erro-edenitichornblend.e is to be used for a,nph-iboles chercical3.y defined
with respect to the stand.arcd. fomula as follows:

(Ca+tra)o? t.14, Na,< 0.61. (wa+r)n) o.50; I4s/(I4s+Fe2) <0.50;
Si betw6en 6.50 arrrd"6.74 inclusive.^

11 .17 Pargasitic hornblende j.s to be usecl. for a.nphiboles cherdcally defined with
respect to the standa^rd. fo::taula as follows:

(ca+wa).> t.14; Na, <0.51; (Na+K)^l 9.5s- t ' lg/(Iretr'"2),>-o.Zo;
Si betw6en 6.2J and"6.49 inclusive;- Bi<0.50; tr 'e2-s<Alvr.

11.18 Fe:soan parga,sitic horrrblend.e is to be used for a.roplriboles cherdcally defined
with respect to the stand.ard fo:mula as follows:

(Ca+Na)3> 1.1{; Na3 <0.61. (Na+K)a; O.!o; },Ig,/(I4g'+Fe2) between O.l0
an{ 0.6p-_inclusive; Si between 5.2J artd,5.{! inclusive; [ i<0.50;
Fg13 n1VI.

11 .19 Par&.site is to be used. for a.rnphiboles chenicalJ-y defined with respect to
the stand.ard. forrula as follows:

(Ca+wa)3 21.14; Na3< 0.5J. ,$a+K)nl 6.59, I,I€l(I ' Is+Fe2)> O.70;
SL< 6"2J;  T i<0.50;  Fe)_<Alvr .

11.20 Ferroan Pargasite is to be used. for a^rophiboles cheulcally defined with
respect io ihe standard. fo::raula as follows:

(ca+wa)3 21.74t Na3< 0.6J; (tta+r)oao.5o; Ss/(Uggi'"2; betveen 0.30
and. 0.59 incJ.usive;- Si-<6.2Ji t i ib.So; Fe2<Alvr-.
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11.21 Ferro-parga.site is to be used. fox asptLiboles chenically defined with respect

to the standard formula as follows:

(ca+Na)o 21.14; t'tao< o.!7; Ga+K)ol s.59' Mgl(l' ls'+F'e2) <o.7o,

sj-< 6.2i ;  Tj-  <0.50; re,  SAlvr.

11 .22 Ma$i.esio-hastinqsiiic horrrblend.e is to be used. for amplr-iboles chenically

defined with respect to the stand'ard fo::rou1a as follows:

(ca+tra)-: t.54; Naoco.6l; (wa+K)o) o-50; lte/(rug+r'"2).>0.70,
Si betwden 6.25 and"6.49 inclusive;" Ti<0.J0; Fe/-Af "'.

11.21 Magcesian hastingsitic hornblend.e j.s to be_used for amphiboles chenically

defined liith res ect to the standard. fo:mula as follows:

(ca+Na).: t .14; Na.o <0.57; (tua+t()o) o-50; Mg/(Mg+r'e2) between 0'J0

anO 0.69 inclusive;" Si between 6.25 and.6.{!  inclusive; Ti<0'50;

Fe2- A1VI.

11.24 Hastingsitic hornblend.e is to be used for a^rophiboles cheroically defined- with

respect to the standard. fo:su1a as follows:

(ca+Na)- 2t.14; Na.<0.67; (ma+K)nio.!0;  l ' ,e/(Ms*Ig2) <o.1ot si
betweenD6.2S ana 6.?+9 inclusive; Tt<0.50; !s,>A1vr.

11 .25 Magrresio-hastingsi-te is to be used. for a^roph:iboles chenically d.efined with

respect to the standard. fo:mula as follows:

(ca+tra), 2 t "1+; rrrS< o.f?; {na+r)n} o.5o; l'lgl(Ms+Fe2)? o.?0;
Si<  5 .8 ;  l i <0 .50 ;  Fe />  aL ' - .

11 .26 Maenesian hastingsite is to be used for amptr,iboles cherdcaLly d'efined with

respect to the standard fo::mula as follows:

(ca+wa).a 2t.7q; Na.R<0.61' (sa+K)o2o.5o; {e/(Ugr"2; between 0.10
and 0.69 inclusive;" S1-<6.25a Ti{0.50; Fe/>A1'- .

11 .27 Hastingsite is to be used for a.roptr-iboles cheulcally defined w5-th respect

to the stand.ard fomul-a as follows:
o

(ca+Na)o a 1 .74; sa" < o. {J; (gg+r) o= o.5o; t'te/(I"ls+re') < o.1Q;
sj.< 6.2i; Ti < 0.501 tr'e2* -A1".

11.28 Kaersutite is to be used. for a^raph-iboles chenically defined with respect to

the stand.a,rd. fomula as follows:

(ca+sa)u> t .54; N5<0.51; Ms/( i ' {s+Fe2) }0.50; s i<5.50; Ti>0.50.

11.29 Ferro-kaersutite is to be used for amplriboles chenically defined with respect
to the stand.ard. fo::mula as follows:

(ca+tta)uz t .14; N5< 0.5?; l {g/(Ms+Fe2) <0.50; si<6.50; Ti  >0.50.

12.1 The prefix suboalcic is to be used withjln the calcic a,rophibole group for
a^rophiboles with Ca(1.50 in the standard. fo:muLa.

12.2 The prefix al-luclno- j.s to be used within the calcic a,nplribole group_for
a.pt.iboles with AJ- i:r six fold co-ordinationZ1.OO in the standard for:uula.
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12.7 The prefix sod,ian j-s to be used. within the calcic a.ropldbole group for
amphiboles with NaZ1.0O in the siandard fo:mula.

12.4 The prefix silicic j.s to be used within the calcic anph-iboIe group for
amphiboles with Si>7.25 when (Na+K)A=0.50.

11. The sodic-calcic a.rnptr-iboles are monoclinic a.nphiboles in wl::ich (Ca+wa)-) t.14
and Na- is betweer;O.5? a.nd. 1. lJ inclusive. 

'  '5

.b

14" the fo:malised. end member fo::rrulae are as follows:

14.1 A}:nino-winchite caNafis4Alsj. Bo2z(oH)z

14.2 tr 'erro-alurdno-winchite ---- ' '^'H)-u ara^i,'e 4Ar JL g9 22\vo ) 2
4 ,

caNaug4Fe /si'o22 ( oH) 2

caNare/'e /si.o22 ( oH ) 2
- v F -

/ nrr\u a-Na.rYig3rr-r_2D r r t+ w 22\v n l 2|  - -
^ ^ o ' ^ - - 2 n ,  o i  ^ 1 n  / n r r \uar\a.E e 

3Ar2DL 1ll!v 22wil ) 2|  - -
4 .

C aNal{g.Fe f S i 7 A:-.o 2 2(oH) z
, t c I l L

1045

14.1 3e:ri-winch-ite

14.4 tr'erro-feni-winch:Lte

14.5 A1unino-ba":soisite

14.6 Fe:ro-ahrnino-banoisite

14.7 tr'erri-barroisite

1 4. 1 1 Magnesio-femi-katophorite

1 4. 12 Magriesio-alurlno-katophorite

1 4.11 Alunino-katophorite

1 4.1 4 Ferri-katophorite Nac arilale pe u sir.o,ror, ( ou ),

14.8 Ferro-feni-barroisite - " - 2- 7^' (os'\u a^I\ a-t''e 
r-E 

e 2b t r 
tt| 22\vn ) 2

14.9 Richteri te NaCaNaMe-Si^O^^(OE)2- ) n  6  z 1 -

14.10 Ferro-richterite NaCaNa.f'e:Si.O..(Ct\
)  o  z z '  

' " ' / 2

NaC aNa.ueOle I s i, tto rr(oa),

NaCaNa4Me.AIS1-AIO^ f oTT).:4 ----T----Z2\""/z

2 ^ . ^ ,  ^ . ^  / ^ i r \I\auar\a^! e IAr >L 7 ]rLv 22\v E ) 2

14.15 Ferri-tara.nite NacaNaFefuefSi^ttrOrr(On)"
) z o

14.16 Magnesio-ferri-taraoj-te Na0alrrarug-I'e/S LGALZOZ2(OE) 2

14.17 Ai.uroino-tara^roite 
2'' ^' ^'NaC aNa leiA]- zsj- 6A:- 20 zz(oE) 2

14.rc lvlagnesio-alurrino-tara.rnite NaCalrTalrrerAl2SL6AI2O2Z(0E)2

1r.1 Winchj.te is to be used. for nonoclinic a.rnphi.boles chenically defined. with
respect to the standard fo:mula as follovs:

(Ca+sa).) t.14; Naoobetrveen 0.6? and. 1.Jl inclusive; (Na+t<)ocO.5o;

siz l.!6; i'g/(rug+r;')> 0.50.

15"2 Ferso-winchj.te is to be used. for nonoclin-ic anphiboles chero-ical1y d.efined
with respect to the standard fo::roula as follows:

(Ca+tita)*) t.14; NHobetween 0"67 and 1.JJ inclusive; (ua+f)o< O.5O'
si.2 ?.56; Irs/(ME-r5') < 0.50.
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15.1 Sarroisite is to be used. for nonoclin-ic ampl::iboles chenically defined with

respect to ihe standard. fom-u-l-a as follolrs:

(Ca+sa)o 21.14; Nao^betireen o"67 and' 1.]J inclusive; (Na+K)o<0.50;

Si < 7.5b; li;/(I",s+I'6') ) c.50.

15.4 Fe--ro-ban:ors:te is to be useo for nonoclinic a.rapb-iboles chemically defined

wi'th respect io ihe sianC.arci fo::rauJ.a as follows:

(Ca+wa)o7I"7q; Naoobetrveen 0.57 a.nd. 1.Jl inclusive; (Ua+lc)o<O.5o;

si  <7.5d; Mgl(Ms+r6')  <0.50.

15.5 Richi;erite is to be used- for nonocli:r-ic amptr-iboles cheralcally defined with

respect ';o ihe standard. for^-uia as foiiorvs:

(ca+Na)o 2 1.141 Na.^betr.reen 0.67 and '1 . lJ inclusive; (ua+t<)o) o.5o;

si 2 7.55; iq'/(l,is'+!'6') : o.io.

15.6 Ferro-richteri-te is io be used for nonoclinic a.rophiboles chenically defined.

with respec'c to the sta:rcarc fo:mula as follows:

(ca+xa)o21.14 ;  Na=obet*een 0 .67  and 1 .J l  inc lus ive ;  ( t la+r )o>0.50 ;

si? 7.5b; M/(Iqs+r6')  <0.50.

15.7 Magnesio-katophorite is to be used for nonoclinic a.rnpitiboles cheraically
defined with respect to the standard fo:mul-a as follows:

(ca+sa)u> t.14; N5 betr^reen 0.67 and 1.1.J inc:.tos_Lvei (t ta+f)o) O.5O;

si betw6en 6.50 arr{I "{! inclusive; l'tg/(tr.g+r'e') >0.50.

1 5 . 8 E @ . i s i o b e u s e d . f o r i n o n o c 1 i n i c a m p t r . i b o 1 e s c h e r o . i c a 1 1 y d . e f i n e d ' v i t h
respeci io ihe siand.ard. fo::rcula as follows:

(ca+wa)u 21.14; N5 beiveen 0.67 and 1.JJ inclusive; (t ta+r)o> 0.50;

Si bet#en 6.50 a;r{] .49 inclusive; r ' Ig/(Iqg+I 'e')<0.50.

15.9 ]v-ragnesio-iara;r:'.te is to be used. for nonoclinic alapl::Lboles cherclcally defiled.

with respect io the stand.ard. forirul-a as follows:

(ca+Na)"21.14; Nq.between 0.6? and 1.JJ inclusive; (t ta+f)Olo.5o;

si< 6.56; Me/(Ms+r6')zo"50.

15.10 fara.lrite is ro be used. for monoclin-ic arophlboles chenically defined with

respect to the stand.ard. fo:m-u.la as follows:

(ca+i'r-a)ult.14; N5obeiween 0.57 and 1.Jl inclusive; (Na+t<)o) 9.56t

si < 6.56; r'rg/(lis+I'e') <0.50.

The prefix ah::nino- is to be used. within the soda calci-c a^ropleibole group

when AI in si.x fold co-ord.inationZ 1.OO in the stand'ard formula.

The alkali amphiboles are monoclinic a.roph-iboles in which *""> a.lq.

The fo:::calised end member fo::rrulae are as follolrs:

/  ^ , r \
r\a2rvrgJAr_ 2Dr. Bv 22\u 

o I 2

NarFe]AlrSi Bozz\oE) 2

t o .

1'7

t o . z

Glaucophane

tr'erro-glaucophane
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18.1 Magnesio-riebeckj-te f,:arlrrerfelsi 
'OZZ@E)Z

18.4 Riebeckite t 7
NarFef'efsi 

Bo22(f.H)2
18.5 Ecke:marn-ite NaNarMeOAlSiBO22(OH)2

rc.6 lemo-ecke:maln-ite triasarf'elm_Si8o22(OH)2

18.7 Magnesio-arfvedsonite NaNart{8rFeJSiBO22(OE)2

18.8 Arfvedsonite Na:Varfefr,erS |BO22if)H)2

ft"9 Kozu-l_ite Nani.arlan*Fe2si'o22(oE)2

19.1 Glaugophane_is to be used for a^rophiboles cherrically d.efined. with respect
to the standard fo:cruula as follows:

N%: 1 .14; (ua+r)o< o.5o; ,t'"2/(r'u2+r,g) .0.50; t"5/1r"1+ttw) < o. ro.
19.2 Femo-fllaucophane is to be used. for amph'iboles cheni.cally 4efine4 with

respect to the stand.ard. foim.ul_a as follows:

N% ) r.l+; (rva+r);0.50; re2/1re2+t'ts) )0.50; r.1/1r"1+ttw). o.ro.

19.7 9-rossite_is to be used. for e.rcphiboles cheirically defined. with respect to
the standard fo:mula as follows:

N%: r.14; (wa+r)o< o.5o; t"t/1x.1+ttvr; b"t 
""rl 

0.10 ana 0.59
l_ncrusl_ve.

19.4 Mag:nesio-riebeckite is to be used. for arophiboles chemically defined. with
respect to the stand.ard. fo:mula as follows:

I T ^  > 1'"3-, .14i (tra+r)o< o. 5o ; te2 / 1tez+vrs) < o. 5o ; r.1 / 1ru7 +ttw) i o. ?0.
19"5 Riebegkile is to be used for amph-iboles cheroically d.efined. with respect to

the standaro fo:mu1a as follows:

N5 ] 1.1{; (na+r)nco.5o; t.2/1ne2+tts) : o.5o;

Fckeperu:ite is io be used for e.m-lhJ.boles chercically
to the sta.nd.ard. fo:mula as follows:

N%l r. l+; ( lua+r)o> o.5o; r"2/(-s,e2+rn1s).0.50; t"1y1t.1+nw).0.50.

19.7 tr'erro-ecke::urannite is to be used- for a.npi:iboles cheroi-cally defined with
respeci io ihe standard. fo:mul_a as follows:

*%l r.r+r (na+i<)nl o.5o; tez/(re2+vts) Io.5o; t.7/1t.7*ttw).0.50.

19.8 l4asresio-ariVedsonite is to be used. for anph:Lboles chenically defined with
respect to the stand-ard. fo:mula as follows:

N%2 r. l+;  (ma+i<)o) o.5o; rez/( tez+us).0.50; t"111t"1+tt1E):0.50.

19"9 Arf-vgclscniie is to be used for a.rophiboles cheulcally defined. with respect
to the siand.ard. fo:mula as follows:

N%> r. l+; (wa+r)o) o.5o; te2/(rez+uts)> o.5o; t"1/1t.1*ttw): o"5o;
ttr i^< 2.50. 

a

1047

r"1/1t"1+rtw) > o.zo.

defined with respect
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1g.10 Kozulite is to be used for anphiboles cherdcal-ly defined. with respect to

the standard fo:mula as fo11or'ts:

N5 : 1 "l{; - 
(Na+K)o} O.5O; Un2/(rg+te2+un2)> o.11' t.t/(ttw+t"')=

o.5o; Mnc> 2.50. 
' -

20.1 The prefix calcia.n is to be used. r.riiirin the alkali a.nphibole group for

".phiboles vrith CalO.50 in the sta.ndard. fo:crrula.

2O.2 The prefix litlr-ian is to be used. wj.thin the alkali a,nplr:ibo1e group for
a^rophiboles with Li)0.10 in 'uhe sta,nd'ard. forrqul-a.

21. fhe following are specified prefixes for the whole a.rophibole group jJI tenns

of contents in the stand.ard fomula.

21.1 chlor when Cl z 1.00

21 .2 ctrroroiu.ro when Cr z 1.00

21 ., clrromian when Ct_ = 0.25-0.99

21 .4 ferri when Fe2 Z 1.00 except in al}ali a.roph.iboles ancl hastingsite

21 .5 fe:l:rian when Fel = 0.75-0.99 except in alka1i a.roptr-iboles and hastingsite

21.5 fluor when I' Z 1.00

21.7 hydro when 0H Z ,.00

21 .8 litl::Lan when Li >- 0.25 except in alki:ili a'ropl::Lboles when Iitlr-ian is

ffi 
t"I*:"li;-3; 

3 h-"io 
t. use d with ho imqui s tite

21.9 slal]gal1ese when l\rm Z 1.OO except in end-members containingl&a

21 .1O nernganoan when l!'trr = O.25-O.99 except in end-mernbers contai.nJng IvIe

21 .11 orqr when (OU+f'rcf ) is confi:med as < 1 .00

21.12 plurobian when ?b Z 0.08

21.11 potassium when K Z 0.50

21.14 potassia;n when K = 0.25-0.49

21 .15 subsil icic r,rhen Si < 5.75

21.16 titaniuro when Ti > 1.00 except in kaersutite

21.17 titanian when Ti = 0.25'0.99 except in kaersutite

21.18 zinc when Zn Z 1.00

21.19 zincian when 7nL = 0.25-0.99

22. physically identified a^roptr-iboles should be named. according to the nearest
identifiable end-member wl,:ich should be -,de into an adjective to be followed

by the word amphibole.

22.1 Hornblende.is to be used. for calcic amphiboles identified. soIe1y or largely
b-V tfiftlrysical properties and not confidently identifiable as near to an

end-member.

Each part of the above section 6 r+as vo'ced on separately and received' at least 10,

a.nd. usually 12 ot 1J affi:mative votes (out of 11) except for sections 11 and 19

which received ! for, 2 against and 2 abstentions'
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7. Arnphibole Na'nes Recommended for Extinction

It is a4reed. that the following emlhibole nanes be formally abandoned.
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Abkhazite
Abriacha:rite
Achronaite
Actynolin
A n * r m n ' i  i  l o

Actinote
Aktinoli ti scher t sche::ma^kite
Alka1i-f emaghas iingsi te
Alkaii-f errohas tingsi t e
ALkali-hastingsite

Ania.nt(h)
Araianthoid.e
Anianthi-n-ite
.Anianthus
Amosite
Arapir-ib o 1 e -antho phylJ-i t e
nmphibolite
l  s  ^ -1^  ^ - i  - :  ^

ru ]v ! r Iv ! r  us

i - + L ^ - ^ - - ^ + ;  + ^
rur  u r rvS!@ u!  uv

A - + L ^  , * ^ ' . - i  + ^
s !  u I I v S ! -  " r r "  

|  ! 9

Antholite
Antholith
A n * h n n L r r ]  

' 1  
i  n o

Anthophyil:-te rayonn5
A n * i  o l  r r r n n r h r n a

Arfweoson-ii;e
Asbeferrite
Asbestinite
Asbestoid.e
Asbestus
Astochite
Astor i t (e )
Sababuda;rite \

l\
SarKevt_Kr Te )

Basaltic hornblende

! @ J G A  U f I I E

Seden-ite
? o r o = m r  c l : i  * o

? a r m m c  q n h i  * o

Bergflachs
Bergfleisch
Berghaar
3erghaut
Bergholz
SergKork
? o r m r n i  a r

3ergwo11e
Sidalot i te
? n - a - m - i  a z i  * a

Bread.albanite
Syssol i te
v 4 r @ u g

trenolite
riebeckiie
hornblend-e
actinol i te
actinolite
actinolite
nagnesio- or felTo- hoznblend.e
sodiaa potassia.n tIragnesi.an hastingsite
sod.ian poiassj.an hastingsite
sooj-ar} potassian (hastingsite to nagnesio-

hastingsite)
asbes tos
asbesios
asbesios
^  ^ L ^ ^ - - ^  ^
4 - J C n  U U D

asbesij.forro grr"ur.erite or anthophyllite pre 1!{B
cunruingtonite
ho-:=rb*end.e
iitan-ian calcian nagnesio-arfved.sonite
^ .  + L ^ * 1 ^ - - f  f  i  + ^
ar  u l1v  l , ] rJ  r l l  ug

A - + L ^ - L = . 1  I  i  + ^
ar  9uv_ i r r {y  r l r  uY

anihophyllite and cunuingtonite
^ - + L ^ * L - , 1  f  - ' + ^@T UIIVII IJ 4If  UV
^ - + L ^ * 1 ^ - . 1  I  i  + ^4r urrvrJt{y l r4 !E

glaucophane or crossite
arfved.sonite
asbestos
asbestos
^  ̂ a  ^ ^ + ^  -

asbestos
r[e^nga.noa,n richterite
richterite
rqa, gne sio-ri- ebe cki-c e
(soneiimes sooia;r) ierroan or ferro-pargasitic

hornblende, but iras been used. for other compo-
sitions a.no has never been cherclcally defined

an o{fhorrlblende, often ferri- or ferriaJl
tiia;:-ian (roagrresio or ma€nesian hastingsite)

o:qlhornblend e + aug"ite
f erriari acti-nolitic horr.blende
hastingsite
L -  ^ + i  -  - ^ - '  + ^II4D UIISDI UE

asbestos
asbestos
asbes ios

asbestos

asbestos
a ^ A * i  + ^

iodir,m anrphibole
hornblend.e
asbestos
+ -  ^ s ^ f  {  + ^
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Carinthine = Jioro;le:rde, often pa?8asi.tic hornblend.e
Ca.rrrst i  ne = a:be:-;os
Ca-ta;.rhor-te=kaiaphorite = ic;tophor:--;e
Catol;hori;c = iEa.to::hori-te
Caiaforite = katophorj-te
C;-enarsheviie = sodi-l:,n amphibole
Chiklite = EanE'anoan ferri-ferro-richterite
Chrome-treriioli-;e = 'crenoiite or actinolite
d f  i  - ^  ^ - r - _ -  ^ * L - . 1  I  . '  + ^  -  - .  - ^ ^ . . - :  ^  ^ . . - . - i  *  d + ^ h - ?  + ^UJInO-an-ia.OrnyJ-Il-Ie = natgces-o-C-d:r:lln8-0olIl ue
n f  i  - ^ 1 ^ . - - F 4 ^ - - i  + ^wr4rv\utJr r y!4 vs = Cuirtnj-r'S-boi'rite

Crocid.oi i te = asbesi i iom ri .ebeckite
Daschkesa$iit = chlor .cotassian hastingsi'ce
Dashke(s)sa^n:ite = cnlor po'iassia:l hastiiagsite
niastatite = hornbl-ende
:ickrite = v,'inchiie
Ei-senrich'cerite = fe-.cro-ri-chter;le
Iasciculite = ho:cnbiend-e
l l r . r r < . ' 1 n r q i i r " . r - i i a  -  y r .  - . d r ' - s  

t ^ - d + { F d . - :  l - d= L1a3:IcSLa-'l na,SlJ-nEiDr ue

lera;rthopeylii-;e = ierro-a;rthophyllite
Ferrian pargesite = soilan ira;t3anoan loagnesio-hastingsite
tr'erri- ed.enite = ferro-eCeri-;e
Ferriglaucophane = negrresio-riebec.dte
Ferrihedrite = ferri--3eori'ce
tr'erririchterite = ii€"tlgEiiolj] ss3lie:io-anVed.sorLlie
tr'erri-trenolite = ferri-fef,ro-ac-bi-nolite
tr'errohastingsite = hasting;L-ie
Ferro-trenolite = ferro-actinoiite
f l a m c i  m c A i  * a = !,anganoaJl (riz'gnesio-hornbiende or edenite)
Gastald-ite = giaucophane
Girnarite = s',lbsiiicic titanian so&iaJl Inagnesiarr hastingsite
Gra,rn: tite = trerooiiie
Grarirratit-straft,lstein = treraoii'oe
Grio3alandite = crocj-dolite
Griieerite = grune?ite
Hei:col i te = crossite
Hei. l i :ol i ie = crosci ie
Ee-;e=otype = a.rophi.boie a^od pJr:roxene
Hexaboli'i; = olqfhorirbj-ence
! - ^ . , ^  - ^ - - ' + ^uuesvr4 ee = ma.n&.n)an tferoOlite
Ei-lldngsite = danneriorj-ie
Hoe::fneri-be = -lremolite

Lolzasbest = asbestos
Iiud.sonite = hastingsi-le
loerinite = !0a$resio-arfved.sofii-ie
Iron-anihopilyllite = ferro-anthorliryllite
rron-hornblend.e = o)tr/-r0ainganoan potassiaJl ferrian ferro-hornblend.e
fro;i-richierite = ferro-richterite
:sabellite = ri-chterite
.lucdite = tJz.r,ganoan aagnesio-arfved.sonite
Kaiani te = treno-Li-te
ihlio-ma3nesio-katophor;te = i:-;anjanpoiassi-anrichte-lj-te
Karintlr-in = horrbLei:de, often pargasiii-c hornblende
Kid-tey stone = ac'ci-nol::ie
Kievi-ie = c..:nr,,ingto:::ite
i(i:r,va:r-Lte = i-..ic-u::e aI-i;ered a.npb-ibo1e
Kok;caaror+it = edeni-t:c anpl::ibole
Kolcscharovite = eceniilc a:aptr-iboIe
Iko:rid.oirie = crocii:o-] 1-:e
ICroiqdoli'ch = crocic.oll-i;e
I(upffcrite (al:-en & Cleroent) = magne:ro-a.j.r';hophyllite
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f - -  \  .l(u-:lferiic tiler;-mn) citoraia.n ani;hopiryi..;-ite
iiu-oiferi-be (i<otsirarov) = chrom'ia:r ar-uhopiryllj.iic a,mphibole
Kyna'i;ine = asbestos
j,abrador hornbiend.e = orthopfroxene
La;-p-:roboli'c€ = olSrhornblende
l,aneite = fe:=oan or ferro-pargasiric hornblende
Lirrosite = fe:=i or femian ol r kaersutite
Lii;hionglaulcophan = holmquj-sii.te
LiihJ.un-a;aph-i.bo1e = lii;h:an ar;'hibole, hoLcgrdstite ancl clino-

hohiq'.lsi:.-!e
V:;zganthoohTl-1ite = f,,ragnes{ o-anrhop.:y11ite
Itagnesia-a-'rVed.sorr:lte = nag:nesio-arfvecsonite
Irtagnesian giaucophane = glaucophane
Irtagnophorite = tj.iar::i-an poiassian richterite
I{ag;:esi-un a:r'cilophyilite = negnesio-anthop}ryIlite
i{a-n3an-aci;ino1i-be = nanga.h.Erioan actinolite
ltla"n3an anph:bo:e = rhod.o:.::';e (ao; an anphibole)
irlan5an c=oc:Co1i-;e = nanganoa.n riebec-ite
Ibrrgan }rolliColith = rEr'r.6/a.noa.n riebeckite
Ilang'a.ro-anihophyilite = tirociie
l{ar.gan-trerooiite = na.ng?"noan 'cienol:te

iliartga;ruralite = dranganoa.n m:gnesio-arfvedsor::ite
1{a":mairolite = srarrganoa.n richteri.te
Ifooziite = poiassl-a.n iareaaite
Mountain irood. = asbes-;os
ftoniasite = asies-;:-io-in g'rLrnerj.te
Na'c::o::gr: r"-: tit = f:-chie:c:-te
Naironri-chterite = iiE?#.rLaalr, r:chterite

ide:r;=ite = actinor i-re
l[ola"] ite = ferro-.:ornbiend.e
Noroenskitildlie = irenoli-te
Osr-iblende = hosrblenie
Orthoriebeckite = ri ebec.ci'ce
Osan:rite = riebeckite
Phiii-pstadiie = ferria:i ferro-hornblende
P:croaoosit€ = ferrian anthophyllite
?rl-j-ie = a.liii:.o1ite pseud.omortrlh
?seuooglaucophane = giaucopha(re or crossite
Pr:sls,tic sclaillerspar = anthophyllite
Ra-:::i1ite = trenoiite
Rezhi,rite = r:gnesJ-o-riebecki.te or lngnesio-arfvedsonite
Rhod.usite = magnesao-riebeckite
Ririyiii;e = hornblend-e
Sebesj-ie = 'brenoi; te
Siib-riite = actii:ol-iie
Sil ibdl i te = actinol i ie
Silfoergite = d-arrnenorj.te
Sinpsonite = tj.ianjlan potassian richterite
Snarag'dj.ie = actinolite or hornblende
Sna=asdi;:c gremm:tite = tremolite
Sna=agdi ":Lc tsche:rcalcite = tsche::nakiie or tsche::makitj.c hornblende
Soca asbestos = nagnesio-arfvedsorLlte
Sooa hornblend.e = arfvecso:clie
Soia ri.chterite = sranga'roeil richterite
Sod,a irerolite = richierite
Sore-iite = rnrgites:-a,ti hastingsite
Speziatite = hoinbrejic.e
Stra^hi.siein = actinoL:'te
Strelite = aciinolite or anthophylLite
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= crossite
- n 11r -: meci o-ri ebecklte-  v - !  ! a o ! * v  v 3 v  - - Y

- ' ^  - - ^^ - t - -s i te
= U-  vds6 l  f@D U! r6r

= -:ri-chie?i-'be

= =ichteri-ce
= ragfresio-riebecliie
-  r-a;hnr 'nrr ]  

- i  
i  ta

= Darlgailcas so&ian nagnesio-hastingFi-te
^  ^ - ^ i  - - , ^  r  j  ! ^

=  acruLg u I  u9

= -,i?€IC.Orl-Te

= :iagrreslo-r:ebeckite
= rtrchterite
= sociiu.n amplaibole
= actj-nolite pseudornorph
= cal-cian nang?noaJr anthophyllite
= richteri'te
= hornbl-end.e
= ferri-aag'nesj.o-homblende or nagnesio-hastingsite
= actinoliie
= aciinolite
= zirLc tirodite

Sv;ciei-ie
a - : r - r  - . n r - . i , - o  / r F - ^ o o r  

' ^ - ^ \
t  t > 2 2 )

Rran ln . :_ar r i  
j  _ :a

Szechoqyit
Ternovslite
Thalackerite
Tibergite
Titan-horrulend-e
Tonercehai-; i ger strahlstei-n
Torendrikiie
Treno iite-giaucophane
Tscherr:Lscherui-t
Uraiite
Valleite
Wald]:eimiie
\,Ia11eria.a
I'Iei.nschenkite
Zi l ler i te
Zillertb-ite
Zinc-mangane s e-cuomingtoni te

M. i{. IIey (lgSZ) and aopendix i96t), Ind.ex to mineral species and velc:Le-b:Lee

a-rra;r.qed chernica-i:'should be consui';ei. for I'uriher d.eiails of the above na,mes.

This section i"'as approved by 1l voies for, O a€ainst-

fhe coicpiler pariicul-arly drarvs the aiteniion of mineralogisis to ihe

aband-onment of barkevikite, basaltic ho::::biende, carintieiner fer:rohastingsitet
grammatite, karinthine, kataphorite and. mboziiie, as these naries a.re lDore colDmonly
used. ihan the renaind.er.

. The coripile-r connents thai 'uhe main ?ractical^d'ifficulty in naraing anphiboles
by the agreed procedure is that the ratio iUg/(I€+Fez) cannot bg accurately obtained.
froir eLec'i;ron microiirobe analysis. Agreeinen'o to use yrg,/(Mg+Fez+Fe') could not be

obtained- and so^it r^ri11 be essential- to exaiirine critically the procedure adopted
io calcul-ate FeZ arrd FeJ r.rhen oirJ-y ',;he iotai Te has been d.etemined.. Different
procedures could give differeni nanes to sa,me chemical analysis. In ad&itiont
in vierv of ihe very large number of incorrectly calcuJ.ated stantl.a^rd anptr-iboIe
for:r.,ulae in the literature, au-bhors are urged to always ca-Lculate these carefully,
never to avoid. checking thai the posi.ti.ve a,nd negative charges balance and that
the dete::nined. oxitles have been precisely transcribed -- a conmon error in comtr)uter-
calculated resulis. The whole proceclure includ.ing outputting the fuLl nane will
be most convenjientl-y dealt with by one computer progranme.


