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Augite -like neptutUto crystals, which ha.ve the metasilicatc Si:O ratio o! 1:3, arc usually 
d a.Rfted wtth PY I'c).ICAne <;,r tl\A pyrl)xenolda, Pyroxene chains have in fact beel\ detected i n 
the neptunito stn.1cture , but these chains a rc linked together tnto a three-dimcn/:ilotU'll oxy
~en-s l lJr.on framew~rk, with the unusual formula {Si.;Pnl· Three ldnds of alkali-metal ca
tions, K, Na, and Lt. are d1stributed tn independent crystallQgraph.ic posttloM. 

Bes idu~ U•e !onnula of (Na, Kh(l•'E:o , Mn)Ti [Sl40 12·1, 
mincndogy handbooks [lJ glvt=! only n. <:unruR~I pic
tun~ of the ~tructurt o1 IH~pt.tmHt~ , dli!JClJn.i.n.g whe 
ther ttl<.' rn<.lltlR1lit"~n.te Si:O ratio of 1:3 is more ltlody 
to correspond lo l~.t.Oul rings or complCJC. I Si40121~ . 
pyro.xcne t~hn.lna. 

Tht: a.ul.hon> !tttvc obtn1nc;:l cxpcr1rucnt..'\\ m<~ 

tcrial (or d1t:~ inveAtigaUon of the problem in the 
form of x-ray goniometer photographs from two 
SJX.'Cimcn~ of ci!Ch l. la.ye l' Unes al)tlUt the ?. axis 
(hkO - hJ..""7) and ot the zero laye r abou.t y (Mo r.u.lia
tion, sinJ/.\ .,- 1.2). Doth ~pcchneru; wo1·e ot man
g:au.ileroo.s Lovozero ncptunitc; one wv;: !rom the 
PtL Punkan tah· dc&lOfliL, a rd. lt."'HI hecn deRCrlbed in 
d~"'lil not long aW) 121. wh1le the other was fr om 
the personal oollwU<.wl of on~ of \..I'M" nulhors. 

The lllOntlClinic unit cell constant s "'-ere ln 
i{Uod n.gt•eement with Htl' m turc rc,wlt,g fur rruul~atl
JK-pt\lni~:; n - lf.i.4), b 12.55, t' 10.03 A; ,r; = 
I l:d)"' ; 7. ·· -S . Tbe cryt;t all:f tshowcd a oonj!t klcr"1tb1e 

piC"".-;ooll.'<..:h ' i c ef:Iec t , but Vu11re were no .. -Jstbl c in
dlc.: utior\!-1 llm.t the Atntcturo dUftH:ut from thl~ 110lo
hedra1 ::>JXW(.' g.1·oup C~q = C2/c . 

From the !:'<.'Lor fo''hLU: ol>l.ailll.'i] ( .-..1600 rl(UW,em 

reflections), thn:c-dim~:~r"l.S iunal1JAtte rBun fuf)('Uon~ 

were e;il<.' tl.latl~tl, tt.nd tJ1 P. peal-a! t)n these wen• an
a.lyzcd by a mt:ll hod pn)pi,ISC:d by v ue o1 i:JlC present 
authorl:' [3 [. JL wa.~ ~f:l l.nhliAhed th:"lt tllA t\~<n he:wy Mn 
ani Ti atom~ wer·"' an.'an~ed alHli)SL .i.d.entic(l.lly with 
respect to the.~ t"''O IM.t Mqu!vr- le nt B.)'TlllllAtl'Y r.enters 
of the gToup C2/r.;, whj\.:h led to \:ondeusaLivn (supcl'
po~ition) of lhc 1~ttecRon functi.!m, mn.ldng it~ inl<lr-

pr-Atation d:iffic1.1 lt . The coordinate! o( the othe r 
Htomb wt.::r c JounJ f rom the peaks due to tl1cir inter
ac t i on with t he ~vo key atoms f31. 11nd the idctV:!flca
tion took into :wcount both the \VCi!i·ht.t; of" tho peaks 
and the corresponding lntcratum.i.c dlst.tnce&, 'i'M 
correctness of the i nterpretations was judged from 
their n factors; the atomic Ct)Ut'diuates were rc-!iuOO 
by tlte lca~t-~uaros method a .o:> their positioWI be
l'<4mc Cin'(!. A~ well as. the Mn and Tt atom~:~ lying· 
in gcmral (J()~itions, 4 Si atoms and i 0 atoms 
(Or-Or) "\l'ere located, a lso in genera l positions. 
plus au atom in :1 special I)()SJt.ion «. the LwoloJd 
axis, a.ssumcd to be an a lkaH-metal a tom. 'J'he dis
t:mce, a.buut 3 A, belwt...en Lhis la(ter &ktm ur.-:1 tho 
nearest 0 atom w.a.s constderably gre a ter than the 
oL'Iiina.t.\· Xa - o distanc(' . 1\ swdy of chemical an
alys is results Cor nf:f)tunite revea led that It a.l"·ays 
conl.1 ined Jloltl.Ssi u m. and in a l mottt :k.lfJnt!cat amount:,
ahoot iout atoms 1>er unit ceoJl. When th~a K \\":J.B 

fixt.'ij at t he.: f®. rfold position on the twofold !l."'ClS , 
t he rn ml)cr of u.n10<'"3W<:i 3lkal.i-!lletal catloM was 

thu~ reduct.'"'-' !rom 16 to 12 per cell. It W:t 6 much 
more .simple to locate the mis..stng oxygen :ttom.s 
(08-Dt2); sinc1:~ these were the 6hnred corners of 
lin.l.:.er.J SiO~ t CJt rahedr3, then RS a a.hlrti~-poiot for 
reflnenu'! nt thPB I" •;l,'f'rf' assign::d the coonlinatl'.!!i of 
t he: m1dll01nts of lines jnlning adjaocnt St atoms . ;\ 
study of t he r esulting mndel showed that the remain
ing 1::! alkali a~oms t.;O<Lld o<.:t:upy a jjellt~J."al vos iUon 
(lf multiplicity S c:h)s.e to the twofol d SC:l'P.W 11Xl5 ard 
a spe~ia.l post t in-n of multipUcit~· 4 on the n.x1.s of ro
Ltn.iun. In t he tn·stmcnt of this ''l'rs ion, Na atom~:~ 
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w~re placed in hoth pnsitions. stmctut:c n :ftnc
mcnhl (.'arded out indeiJE!lrlently from t!te ~mplttudc:s 
o( l.hA tv .. ·o (:.t:e -ro) zone~ hkO snd hOt r~uttod in C'Oil- · 

.sidc.1.·ahly ciJ rfP.rent x-cool'dinate valr.tcs for the same 
atoms. l L Ol.ppeart~ lhal in the treatment of a -'t"ruc 
tu.N.~ of Lh i s t1f>mplexit r, it ib neCes!;RI".}r to ~Vl~ up 
the illcu. o( an independent anal:rsi3 of projections. 
T o uSf' all (.he three.-d.i.Jriensional set of :unplitudc:s 
in thhs Jn"CI.iminary rc(i.nemenC. st..:lge would Involve 
a large cx (lCndilu rP of c-.omputer t 'me. 3nd so a com
promise vc..-sion WY S chosen (a modiC.icatioo oi P.A. 
Dru.scnts<'v'~ J.)l'Ogram) to carry oul srmultnl\P.QU~ 
least-squares r efinementovcc the two :tones llkO :u-.:1 
hOl. Here the x cooniinat.cs were r efined from Hll 
260 a:n.pl iWde.s , y from tbc 136 fht..t. amplttudo~:J, 
3rtd 1. h -.,m L~ remaining 124 FbcJ . 

A I"Rl'l.t.llng feo'ltut·e or the rcfincmc ntwtu Lhti t:;IX

trome1;·1a r~ \':tiue of the isMropic tt'm. !)C:nttLu·c !Re
toi· B fur ll rl' a tum.s in one of the fourfo ld po! it1ou.s. 
A r<~c~ ntly p.thllshed d:emica.l ana.ly!; i.S 12 1, t h<.1 !irt:lt 
to lktcct t he eonsidc t"able aml)unt of L i present iu 
I..ovot.el'O ma.ngan-ne~tunitcs, explained t\11.-,. an
onudy. CalculuLiuttS of the a.vemge c:ontent iS of" .1 

unit oell, f.r.orn it..'> d~nsity and volume , led to tho do
ta.Hc:J l onlll.l.la Na7 •. :il:iK3 .~ 1,ia.~e C~~·. (I~Mn ( .. l , l'e"i.t,; . 

Iic-Q~~I\ig,;,,HTi1 .nS1 31. .1:Al(.,.;.JO~~ • .i(OH, F)o.-~ · and to 
the conclu:sion timt ihe $Cl:ond [QIJ t'f(lld JIUilitinn Wl'lfi. 
occupit.::d ~~nLir.·dy by l i~llt Li 11tnms, .so that nep -

tunltc <'ll.~tttalnfl tJtrf*- l>inds l)f a lkali atoms, dis 
t.t"iiNlod KlrltHllf diffenm.l cryr;.:lallo~t·aph.it:: lJ<JSiLions . 
ll n.l~v P.tTtfH'gf!d th:u. (11\e (lf r..he 12 nxygen :lt.oms (O,.) 
in u~ fonnl.lla. Wd tlol i'a.dicipa.t~ in Lht: U.XY.!,~tl-Sil.i.
C.:Ofl f".id lt.~n.l , ~o t:1a.a. lhe rnodiCkd r.) crnuh• vf liLhiunr 

manJ¥Ln-fklptunil..e wab K!\a.~Li{:\ln,rt!}:Ti~C>,:Is..i30z2]. 
a(Lt>. l' I'OUTICting u(f 0~ numtJ(~f'fl, Wilh (ut.rl' !'II.ICh (IJ:t'

tnu lr.t unH.s p.t"'e~nl in a c.:t:(llet"t:d c.:ell. 
'I'Mhlt' 1 liAI.a the l~oordin.11.eB ollhe princ itl:tl 

atoms, U\0 iudtvklu.al isotropic temperature racwrs. 
and 1hc st:unclard d t..'"Yiallon.'9: calculated rrvm the nra

trix, 'o\'t:.Uo the ru.3 ln interatomic d.ist.a.nc.es are s:ho\\.11 
ln T~blc 2 ; n (hicO - !illl) - 23 . .l'i"·· 

'l'he Mn (with 1/.a Po ''"l• t r it.y) and Tl atoms. 
w~h~h hn.cl ·"lmfltt.r ACaQe rin !( abiiU.ie.s, wAre .ide n
liO<:rl f i'Oiu ll~ ittlP.I'.l.lumic distances; the f>Ol.1ller 
f,l('!t{).hPriron wn!l. 3S!l.tgned tn T i . 'fhis also gave scn 

RiiJl c vulucs oC B foJ" Ti aud )1.n.1 

T he llllf)lu PiW Sl c u.eluxt~ uo rltai n.s i nfinile, :..:ig7.ag , 
high ly elaborate column~ in ' 'baroquc• s tyle , and i tt 

th l~ Sl~ eol.um PI:I r>rli t.'S of 'J' i <t nd Mn rJCLahedr:~ alter-

1! rt 1'1~-"' ~f 1h~ ~: all d i ffl"- =t.nc-~ l:i"- ~wee~: :i~ Ti and t,cn ocH.I:.edu, 
,l:lC tM fact til r.l t~c p;eochroiSl:l c: neptul'li~t: .hJ.s ber. Lt emph.uize~ 

by 1:1int:t<.~o~~m ("i), l:: :1 p:.o~-Si"Jl~ !IJ41 ;,~?tu.~tot: tt·r.t.1i ru lli\· ;~lem 

T! .tt)l) ,...kt I11M .)r ~(!J4 ~ ra~ri (r.: ~. aLt~lyi': l , f :.; : -.'~""~~it..: .1ml 
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rut.t.A, th cst : hf'!tna lj1okcd to ~teth~r throu~h a.hf!r ed 
edges . Tht>: columns run ah.,~lf the dia gona ls o1 the 
N :t1tered C-(acc (ab pl"uto~) , gh•tng l'IAe to tbe (1ln) 
r:lcavage. The colt• rnne; ill'U rnunOO tm two Side.s by 

parallel iufinlte chains of Sl tP.trahcdrlt ("F"l)(. 1), a~ 
in tlw pyro:.,.flncs. The gUdl.l ptnne fc ) transl ates a 

t~ulunm of octahedra pnt·a ltel to (1101 plu,; it& mc.y· 
gen- s11k:on framewor'X inlo a .5 imilar oolumn f)i!lrl\l 
Iel to [il l)] and cro.~sing uver its o r i-'ina t llne at Qn 
angle of RO" and with a di!rercncc in level of c/2. 

Crtsscro.s~in& I HI~>uloo~: vyroxt'H\e cha1n8 were 
<k.-tc<.:Led recentlY in the sl.ru.ctur.c of 2.n-chl~lovito 
(51, tot there th~y were iaolated, whilA in neptunite 
rhc c risscros-aing mt'io.s ilictltc chi'\.ins from col
umns at d ifferent k·vcl!'l are not isolated: i nat«"!d 
they are linked together In .sucl1 a way (Fig. Z) t.hat 

along LOOl ) ~ c almoot. complete ly »t..nigbt chains 
of Si. tdrahedra a..re formed (the c-<.~orh~tant U; r ough
))· equal t o four tim~ th<.~ cdg:t> of a 5104 t~tto.hedrvn) . 

Each of Lhl~Be vertical oxy~:ten -~Hicon chains is 
conne-cted wlth fou r parntlel cluina (Fl~. 2) thrOtlgh 

no~p:a..rticipa'liJt~ pai rs of tc t n1.hedr3 f r om hor1%on
tullih"-h-...•>. In t his way the oxygen-silioon rn.d ic:aJA 
in neptuuite forrn a. tluee--<timcosiuna l framewot·k, 
irxlcJ)Cndently of the othe r com]lOn~n.ts , with n Ao n.e
wh at unusual formu la . It can be s een fl·om Ft~. 2 
tlmt 0 11h ' two tetr ahedra from each ft)IJr-mt.:rot~r(<d 
link Qf ~. :!':[')rizonlal~.;ha.tn t ake parL d\rect~y in the 
joinin g (1f l.:-1rizm1ta.l c.lmin.s on d if(~rent l<wcls, E'f.l 

that t he formula of the fraruewo.d~ work!') out, ~~ 

2Si40t2-·:tO - Si8Dt;2 = ~lSi4011 J..-.,><>,...::• 
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l)'i " t. c• .a hi~~>o:!:t I~''"'· : :~::!~~::: .- ~~-•:: ~ limo:!: :ot:r veni~·A! ct:l!:n 

1L .. :.t ii,~T 1.1 •i·e= ,~ ;hi~. o~.l ><' ~>-! ilh .1 lef e.H t.~nit ::: :~-~..:- teu~t·.tC:.l : 

~h.., !.2-c.~:J r.f ..: r t:iL<l '.E-I!.l~Jr~ ·) : eo1ct !i:t:< tot: t~.e :i':~~n t') 

?'-l:J ll('\ '1'~.:1:l~~~ d•.:.i!~. i'h.f.~-e. t-w-:r r,..t-.•I•M:"; cu. !.);.1.:1r.,1 1'1 t~.< :: 

J(ff(:tl'.:lC ~-lj'~; ·~f.('. <..~{ f.r>i ~H 1:r .'r.wn rt,· fU I'II: d r' ll: d•:1"" i11~, 

.lnd rt..:- n:h-::r K)( roi r.rs :1 ......... :1, 

t;,ll~Jrtunately it i:s difficult to $l1ow on a O~t. 

d r:'lwing hnw titta Uree -dimcm:ional In!:nlCW'Jlh un l_y 
tncbdc!S half tht.• Si t..dl~hedn iu the neptunite atruc· 
w r e. .!\bo....-e rhc plar.t" of t fK1 d rawing a 6Cl'c.Htd ~}6=
teru vf ch;tlns begin:s (Pig . 3). [}3Yall c l IJot.'-1 to tM 
"moJn:'l dtalns framing the colwnns ol ocl<thl,.Jnt 

oud l.hll vcrl.i.cal chaim. paxalle l to tbe (0011 axis. 
'l'ileee (ol'm P threP.-dim6nslonal oxygen-silicon 
I r a fllt:\\·o.d< w{:.ich is completely analogous to t hat 

d~tH~r iOO<l abnve. the t-.vo framewQriu; behl@. r t'.l.atcd 
by a center of symmetr y, llt:t n,,t sha t·ing a ny com
mutt con lpottent&, even thQlJJ..,>'h the two open !rame
wo~·I<A vf Si0.1 tEJtr::~.:!"lr..'th·s -' -l~fK-'.1\.P.Cily Lme:t.:penetrate 
cac!1 o (..hcl.·, C\·en '\oi ithin a Si l1 [:tk tt t'li t c:.~P.ll vohuf'le 
(Fig, . 3) . :n ('(l_n alRo be consi<kl·t:;.l thut th(..' ~J;t)·~n

s1licou u d ical in ncp\ urlit.e i.s ~nade Ul> of foor V<' J' · 

tical c ha ins {1~1· uniL t~e.Il) of the pyro.-xene t)•pe !Jut 

with b rancting rsi~ -:-zO~ ... +;J "' . l.!~~in.s llke thos('l {Ot.t TH I 
in a~ trOJ.)hyLUtc If> I. Ltlthough in m:ptunite t heiSt, 
BOI•·· ~what tl'/i,i:.tl,,o,;.\ \··edi~·al cha in.!5 ~n·c 11nkcrl t~'~· 

thEii.· vi a L-c<.'ir side ehai.n~ with fnur nei ghboring 

chains (f:t·om ditte 1·ent cells) , t ( t form one of the 
lv.:o fr'l\Jl•ew()rk:s: . 

Let us return now to the more complex deta.tls 
of the st ructul'e. ln the placo:s where tJw crias 
cro.-J~Ing: Mn, 1'1 columns ;~ re at their c losest they 
ace ll11kod tog(.'t hcr t."trough Li nct.'1hedra (acting 
Ilk(.• Lhc $hac kit--bolls i n sc:.•aJfolding) which have 
tnroo t."ll~:;c::i shan.-d wiU1 two Ti octahedra and one 
Ptln octahcdt-on o( thl· lowr;t· l'olumn~ and tbrce otter 
etlg.~ (n:litlt!d IJy a lwoiold axi:lf to tbe oppo~itc 
adj(P.S or lhfo Lt Ol!lli-:P.Ci ron) a hu red wjth Rihlilal' 
octahedt·a or lhe uppe r coJuJ:-tJl (Fig. 4J. Pa1'Illlel 
lJJ lilA {110) (a<:e, l1•ans1aiJunatl_y- lfk •nUcal cohn nM 
or Mn, 'J'i OCl.allt:d.t.Hd. ~Fig. 4) for m a tt·cllis--type \\'a ll 
coutnit,i n,; t: rossUnl-.t~ ol two kinds : pah ·s of Li oo
ht ht \f.iru , IJclwccn which "protrmic• ~glncnt:; oral
'"0St fJ('nl"H.Wllcul::~.r cohnr. ns (1-'ig . 4). aOO pait $ llf 
lar~c i\a OO LRht. .. [J·u in t he same plane a!i thr:-col
nmm~ . The N:t octahOOr::.; come 1nto contact wit~, 

tho main. cohtmn in ~imi1a1· fashion to the Li oc•.ta
hcdl'a, Jr.twccn :~i l'.i ot i(icntica l -typc octahcdr.n, 
with n furtlle1· side edge shared \vith au octa hed ron 
of 11. s~·-(;Oltd ~ype (i11. a<.·~,.:ol.'d wilh t heir sj_l.e!$ , U i~ 

)x:i.wc~ln lwo 'l' i ,t~ • lrl Nu l.l(>t\~'( '011 h-HJ ~·In). The Jlll i !'F> 

ol' U oct:lhe(.ka .t;ho·.•,·•l i n- Fi~·· 4-, p ic n :e<l .by t;olumn~ 

JIU~l)JJr:,r in lh1.~ otf•t •t' .i.il•t•cli~)rl , f.ix. IJ•(' ;~xJ;=; para lle l 
to ·~(iOI. J , abou~ whic;: Ultl tl·~ IU!:! waH m~ntio:mt'tl may 
1)(1 T'Olai.l.~·l ~o L r'ilt~f~)r'rn lr~w tho artalov;o•ts 1i101 wall 
w!'l.lch half 1t.t$ m~i.n horiz:ontal columr.!:l lying at t he 
leve l 1.'/2 Jx~ l ow t hl! CIJ[umn::; in H•1.\ (11 0) waU. Tht~ 

lntol'.S:<.,<Ctlng- trellis walls cut. the ncptunite s~ruc
l.\lr e uv in to t•om t(J.t1.tnl.'nl$ pu:nt.lld to 10011 - rhom
bJe "t>itS" with. angles of ,)0 and 100' . There are 
two ot U1uSc 11pil.a " jr, a U<.\ti~Cl"Cil ecU1 and a oohtmn 
of Jacs..tO l2-l:Ol't1cr00 K pol}'hcdra passes along the 
ccn~r.d a"ti& of ~he com(~;! r'-rnc nl. , u~cw pol yh(.."lllil 
~ l·onn~I.E'd lo~elhet· u-~rou;th shared edges. In 
Ll"'l tll'UI.o :tn~I~S or titcSC COII1pa t1. rncnt,.o:; t,._:._t'! YCf'\.i(":a\ 
oxyi>C(\n-s1Ucon chains described above !t3SS.! The 
Pili ' 'S of Si t.P.Lrtt~t.'l'l r-a (f•·om LhP: h1Jri.1.ontal f!~ain&) 
wh ich do not panicipate in these pass through the 
t:ompad.m~o:•ll. • ... -all !'> l)('!l.wccn Lhc L\ atKI Na l.t C'OII6 -

llnks a nd Corln the two independent ~Si4Dt tl'O oo~: .., 
01CYb'<m-~1licon [ntm(~wocl.i.~ . . ' ' . 

In 1.h~ .structt'N'i of ilvaitc, which h~s the ortho
~Hicuto io n llul.H CaFl,- Fc2-.'llt0.0H. thl~ fact t hnt 

~ 1 ,~r1 ..,; ~·~~. 1, .1.1:~ c;:· ;.··no;.· ,_,( tl1.;.•: · ·;:w qM' If 'h!nls " c~c be 

~~ol, Wlrl: t. \ .1er1 (.( \[' •:~ IHt~; ;,!11.' :·• •·,. ~ fl lcoil " r:-:.:{)13 . .,. d~o:ti:J 
lu '1!:\ lh:~I(J • !l)' ,l .!, '1'1: 1 ~ l:1~t P''il:l ~,, ,,.,. , :!,;, t l; l.l.e t ·l : lle- .,,: ~g<:.r 

t' lkl'll l ' I'll ' ! .lMC.'t'kS \f'il\ 1:-t:. m .u:c U11 uf ;l'l!:;:o::- 1.Ji ~· ult.r ,;r,,;: ~ ·:ti· 

~~on~n l ~h ,1l n~ ~YI "i: t 1• ' 1K; :~II ,,[ 1u·.~l .;:c-k:u ~lli :r. ( o:: ,-,r-· ~:>IHiCI\$ 

iti(IWn in :: 1 ~. l , .,.,·l;ik t:'K:: ~1!-cond ~rJ.1:1~ io. Cifk w i;ll)<: r .. rn ed f:-1m 

tt:,. .:t· .dn~ ' :>~"~ Tu 11'.~ rip:l'.t ¢i 00!/', ~;:· l.lmr:~ ::. n~~,. : . 
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the e ighth 0 atom doea not tutor irK.t1 the oxygon
silicon rad1('::].l DlB.kcB the ~tructuxe a dl ort.OosJI LC3tc , 
CaFe - F·e;oSJ...!O:OH. In a. .s imil ru· wa.y the 121.-h 0 
j:l.tom in (lpid(MJ [4J wn!i taken out, as Ca2M2Ft:8is 
0-[

20 11- Ca2t\12 Yc0[Sl04 11St2~)0II. fn ,leptLmitc, 
\\ith a formula of tbC' nll' l.a.sfii cate t_vpo, rell"lO'inl of 
the 12th 0 atom {rom the t-adic.."ll h3Y turnod the 
mine l'a.l 1nto a Lht-eP-di mc.:uslun~.l fl'amcwor:C sUk:ttL<.•. 

T he gene rat formulu f8lt0 11 j thus correSj)('JndJ:j 
10 th,·-Ae 1 pol ymoqlh1c" 1.·u.dicals; rut amphiholc anl 
a \'la::rovite ('7] radical. both these bdnt;, lst.t<>ul" 

r ibbons , arvl a ncptunitc (Sit.Os d :o-•,..o.oe framewor k 
r adlc3l. In each t ype , ther e :.re two kiOOR of Si 
tetrahedron, one wit h thrt·c sha.red cornel'S aud one 
unslu1 1:•:rl, alX.l t he other wW1 um;harcd <.101">16TS 

2 Si0.-'~[t. ~-p.: 1 + ~SlOz xc·. r;+:lx·a = Sl~.ou. 
The :t rmn!(ement of oxygen- s ilicon chatn.s 

~hown in Fi.g. 2, wHii lin~d divttbo groops, clearly 
el:plnin"S why ncptunilt• Lwll\f:C w.~cord ing- tn the py
rn.~enc l av: on tht: twin pla~ (100). 

T h<.• \lt"t' S(:n\ fl tltd y <.,r titP. P.t\.'t.Jct.ure of neptunitc 
mu:,t not be a.9.sumed w be completely cxhausth'C. 
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It hi nceeafHII'.)' to rd"ine the Na CtX>rtHnutcs and 3. S . \'. Bo-riJiov , Kr iet.allogrntiya, 9 , 6 03 (1964) 
[So\'le L Pityslcs - CrystaUogrttpl\y, Vo1. 9, p. 51 5) . 

some of \!le 0 eoord.inates, and a}t)(') r~H.ne tbC\\"hole 
~tmcb.lre (ll't tltc basls of the noncenu·usymmetric 
~troup Cc , whil;b increa!e5 tJ1c number ur imlcpcl¥1-
c!1j, p;.u·amctel'R from 5!1 to 123. 
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