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Crystal chemistry of the serandite—pectolite series and related minerals
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Abstract

The serandite structure has been retined to R = 3.0 percent, using a crystal from Tanohata
mine, Japan (approximately-39.9°N, 141.9°E), PT. a 7.683(1). b 6.889(1), ¢ 6.747(1) A«
90.53(5)%, 8 94.12(2)°, v 102.75(2)°, Z = 2 X [(Mn,.45Cay.::Mg0.01)Na;.0oHSi2 70,). The note-
worthy. features of the structure of serandite which is isotypic to pectolite include: (1) Almost
all Si-O and all Na-O lengths are smaller than the corresponding lengths in peciolite: the
mean values are 1.623(2)[1.630(2)] A and 2.485(1)[2.580(1)] A respectively (values in brackets
are those for pectolite). (2) A comparison of the serandite and pectolite structures suggests
that the shrinkage of octahedral bands due to substitution of Mn for Ca gives rise to distor-
tions of individual silicate tetrahedra rather than a change in configuration of silicate chains.
(3) Ca atoms are preferably located at the M(1) position which corresponds to Ca(l) in the
pectolite structure; the occupany at M(1) is 0.84(1) Mn and 0.16(1)Ca. '

The specific mode of cation ordering has been interpreted based on the following geomet-
rical considerations: (1) the relations between the configuration of Si;O, chains and the size of
cation octahedra: and (2) the location of silicate chains relative to octahedral bands. Rules
brought out from these considerations may be used to explain the modes of cation ordering in
the wollastonite-group minerals in general.

group minerals were discussed by Prewitt and Buar-
ger (1963), Peacor and Prewitt (1963), and by Prewitt
and Peacor (1964), a differer.t approach is prov1ded ;

Introductlon

(Ca,NaHSi,0,)- serandlte (an

ARSI ™ L g 5 o

The ; peciolite

NaHS:s.O,,) series is of pdrthU]dr 1nLere§t bfiCdlfS'C in the present paper. ‘
it provides a rare example of solid solution in sili- e .
~cate minerals where the substitution of Mn for Ca
- extends over the whole range of the series while the Experimental

. structure type remains unchanged (Schaller, 1955).
~ None of the structures of minerals in this series have
~ been investigated except that of pectolite, which

Well developed serandite crystals (up to 10 cm long
and several cm wide on cleaved faces) from the Tan- ¢

 was determined by Buerger (1956) and refined by

~ Prewitt and Buerger (1963) and furcher by Prewitt
(1967). We have therefore carried out a structural
~study of serandite to elucidate the crystal chem-
“ical nature of the series. That part of the study con-

_cerning the procedure of structure analysis has been
1973) as an ex-

reported separately (Takéuchi et al.,
ample of application of the partial Patterson method

(Takéuchi, 1972a). A brief account on the hydrogen-

bonded system of serandite has also appeared (Take-

_uchi and Kudoh, 1972). The present paper reports
the details of the structure and offers a crystal chem-
. ical discussion on the pectolite-serandite series and
related minerals such as wollastonite and bustamite.

: Tho'_vugh crystal chemical aspects of the wollastonitc

‘ohata mine were used in the present study. Electron
~microprobe analyses (Table 1) revealed that the

chemical composition of the specimens was close to
that of the Mn end-member of the serand1t°—pecto]1te
series, ngmg a formula of:

(Mn,.43Ca0.17:Mgc.01 )Ny 0o HSl5.4705.

The cell dimensions, which were determined with a
four-circle diffractometer (MoKa = 0.70926 A), are
compared in Table 2 with those of pectolite (Prewitt,
1967). The unit cell contains two of the above chem-
ical units. Space group PI was assumed on the basis
of the triclinic diffraciion symmetry and the results of
an N(z) test (Howells et al.,

229

1950) which showed the |
“existence of a center of symmetry. ~
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419 20 1711 =11 4 6.6 0 32 -35 231733 1o 5 il
5 11 -11 2 30 32 Hal= 5 7 Lo 1 Hyl= 3 .8 2iiadasll
6 18 0] 371112 0 {@8printg 2 16 -16 0 46 -51 Hol= 1 9
Hil= -3 7 5.8 .~8 1 -8 9 3 18 -20 1l 8 -8 0 .18 20
0 23 -24 6 21 -22 2227 =29 4.8 .19 2 13 5 g g
[t i HyL= 1 7 Hol= 6 7 HsL= -1 8 3 18 -19 =200 114,02
2 33 -34 04 =3 0° =810 05013 214 HiL= 4 8 Hol= 2 9
4 25 -26 2 25 26 Hyl= -6 8 2 23 -24 0 24 -26 1. 8 -9
5 11 -13 3.6 =5 2 20 23 3..8.-8 1o11 -11 055 ad
6 20 22 4..8 "8 310 -11 4 28 =30 2 36 -39 .
HiL= -2 7 5 4 -3 HeL= -5 8 SFE3 0532 ‘HyL= 5 8



1. Teine Mine -—- s
2 Todoroki. Mire -
3 Kohsre Mine
4 Hanawa Mine ——-——-~
5. Osarizawa Mine )
6 Nodatsmagawa Mise -—
7 Ani Mine
(@ Tanohatq Mise ~———weem
Alagane Mine yomeee.
Tis
Fusamats —ee—-eemm-.

Kaso Mine ===
Nishi (% -

Teineite
Todorokite

Manjiroite
Fukuchilite
Osarizawaite
Yoshimuraite
Djurleite, Anilite
Korulite
Abaganeite
Abukumalite

« limoriite

Kasoite, Jimboite

Wakab

Yugawaras Hot Spring ----

Yugawarslita

Kowszu Mine
‘Sono Mine —=nmo-o—evq
Skiraishi Mins

Kiura Mine

Bashin - ——aaaeas:
Osumi Provinee ——-—==
Yamoto Mine =-omeneeee

X 1i
Sonolite
Kobeite

Tkunolite, Sakuraiite -

Stannoidite
vingyoite
Parasymplesite
Imogolite
Ocumilite
Haradaite
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7 Am Mine - -

L]

= Djurleite, Anilite
@Tlnohm Mine smeeeeesn Kogulite
Akagone Mine teveeeweeees Aloganeite

10 Tisaka coomesvessacconmen Abukumalite -

1 F Timoriite '
2 Kaso Mine -— Kasoite, Jimboite

13 Nishinomakj ====-==~ Wakabayashilite

14 Yugawara Hot Spring

= Yugawsralite

I8 Kowatu Mine K
18 'Sono Mine —--

Sonolite

17 Shiraishi Mine Kobeite
18 Tkunolite, Sakursiite
19 " Stannoidite

- 20 Ni Mine N i

‘+21 Kiura Mine --=s====s-=- Parasymplesite

22 Bashin ~~=s-cemeeeeac=ss [mogolite

23
24
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2. New minecrals




