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cell parameter determinations-indicate there is a wide range of^values depending on
i"Jp".-.-'li:i,.(a : e;45-e.70.4, b.:8.28-8.8s A, c : 5.Lo-i.2T A, t : ioo.s-roo]s.)rhe teasrbrlrty of determining tre a,pproximate compositions of omphacite" from aknowledge of their cell constants is discussed.

CLEAVELANDITE AND THE SIGNS OF THE OPTIC DIRECTIONS

D. Jnnour FrssBn
Un iver s,i,ty of Chicago, C hirago, Itl,i,no.is

--Type,cleavelandite from chesterfreld, Massachusetts is a relatively-pure variety of
ll!i!: :h".*:rsrlzed by its- occurre,nce in granitic pegmatites (dffiily in hydro-
tnermal units) in masses of zuazpeil or cuwed generafly coarse (0i0) lamellae, some
of which form albite twins. crystal faces and cleavages [&cept torolL"L 

""1 
commonly

evident. Platy albite lacking these qualities should 
-not"be 

a.e"ig*idJ* ;i*""1andite.
By assig-ning signs to th-e optic dirictions and using the valuiloiitu xitt",,ogt*
among these, one can difierentiate readily between iwinning types in tte .triter.

CRYSTAL CHEMISTRY AND GEOCHEMISTRY OF SCANDIUM

C. Fnorvosr. aro J. Iro
Department of Geologkal' sc,i,ences, Hanard, unizters.ity, cambr,id,ge, Massachusetts

A dominant theme in the geochemistry of scandium, originally stated by Goldschmidt
and Peters in 1931, has been-,th,e supposed diadochy of 3cr with F* arid Mg. It was
based on the ionic radius, 0.88 A, aitributed to Sc. Recent refinements of the struc-
tyres oj sc2Q6, sc2si2o7, Lascos and other sc compounds have shown, however, that
the radius of sc in o-coordination is much smaller averagi"g 

"*io.is 
A. 

'

. studies by the authors of-the-crystal chemistry of syniheiic sc compounds indicate
that the trace-element geochemistry of this element is based on a diadochic relation
!o +1, ?nd rn particular,. to f98. Our syntheses include the Sc analogue of beryl,
Be6sc_2si6o1s, logether with solid solutions involving substitution .adJd psr, qir,
Y, Mt1 and Ga; the Sc analogues of andradite, CaFczSiaOrz, aegirine, N.S"SirOi, .od
kentrolite, PbzScgSizOe, with Jerial substitution ol 

-Sca- 
fy i:er; 

"and 
the Sc analogues

of spodumene, LiScSi2o6, and hydrogarnet, srsSc2(oH)r, Further instances of the
experimental substitution of SC and Fea are'citei trom itre recent literature, Most Sc
compounds are isostructural with compounds of Al and FeB, and there are no close
crystallochemical relations to Fep or Mg. The geochemical enrichment of sc in ferro-
magnesian silicates such_as.garnet, micas, alranite, pyroxenes is now interpreted as
connected not with (FeP, Mg) but with the 6-coordinated (Al, Fes) positions. Attention
also is drawn to the enrichment of sc in Al and FeF minerals, ioiluding phosphates,
formed in the groundwater circulation.

STANFIELDITE, A NEW PHOSPHATE MINERAL IN STONY_IRON
METEORITES

L. H. Fucss
Ar gonne Nati,onal Laboratory, Argonne, Ill,ino.is

The formula for this mineral from the Estlerville mesosiderite is MgeCaaFer(pOa)0.
W"iT:lbjlU photograph-s lndicate monoclinic, symmetry with a : ti.rc,'b:'10.tjd,
c : 22,68 A, I : 100.25'. Probable space groups are pc or p2/c. Associated minerars
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are enstatite, and olivine, both of variable composition, bytovnit:, tridymite, whit-

fo&it", ilmenite, chromire, 
""ttiuif"t"it", 

kamacife, taenite and troilite. Although this

*""*ilf.g" indicates disequilibrium, the high Ca-low Na content of stanfieldite is

reflected in the composition of the plagioclase'
stanfieldite has been found in the iollowing pallasites: Santa Rosalia, Albin' Fin-

-*k"rr, Imilac, Mt. Vernon and Newport. The Tineral in the pallsites-is practically

F;i;';ih M; substituting for most of the Fe in the above formula. The r-ray

powder patterns are practicaily identical except for slightly smaller d spacings due

to this substitution.

THE CRYSTAL STRUCTURE OF KERNITE NazBOe(OH)s'3HzO

R. F. Grrse, Jn.
center for crystall,ograph'ir Research anil, Department of Geol'ogi,cal' sc'iznces,

3tau Un'ittersi'ty of Neu York, Bufal'0, Neat Yorh

Kernite is monoclinic, space group P2t/c with cell dimensions a :7.0172 (+.0002)

A,^;-:itGr;i-i+.ooozl,- " 
:is.azzs (+.ooos) and B : 108'861". (+'002')' The

"rv.tut "t.o"tur" 
hr" b#n solved using the symbolic addition method of Karle &

Xlrfu. f.ft" r-ray diffraction intensities iere measured using a single-crystal diffracto-

-"t"t ,"a CrKo radiation monochromatized with a balanced pair of nickel and cobalt

filters. Al1 atoms including hy;r;;"" have been located. The final R-factor with aniso-

;;il ;h";i-;;;" is .oaa. The structure consists of infinite chains, two per unit

ceii 
"f 

the borate polyanion [BaOo(OH)z];h parallel to the b-axis'

These chains u." .o.po""d of six-membered rings containing one boron-oxygen

triangte and two boron-o'*yg"r, tetrahedra' Th-e ringi are linked .thtolqh, 
commonly

shared boron-oxygen tetraiJara. The linkage letw&q chains in the c-axrs.direction

i, lfttougft hydroien m"at i""of"ing half Jt ttt" (OH).etoup-s' The remaining (OH)

nrouo" u.-r" not in-volved in uny .ppu't nt hydrogen bonding. The cross bonding in the

;';;""i;;;# t;a;;h r,va.it"a sodium ions. one 
"odium 

ion is coordinated by

;O-l-Ofi- and HrO in a-distlrted octahedral arrangeme,nt, 1,nr]9 thg other is unusual

in having only five 
"oorai""ting 

neighbours, -2oa and 3Hzo. Kernite can be formed

ii.* f"-t]i iltarnrOulOfl)n.gH-rO) 6y dehydration in agreement with Christ's rules,

but the process seems to require breaking some B-O bonds'

FLUID CONTENTS OF APATITES FROM THE OKA COMPLEX,

QUEBEC, AND POSSIBLE GENETIC IMPLICATIONS

J, Grneut-r

Insl,i'tut Dol,orn,ieu-G6ol'ogi,e et M,in6ralog,ie, Facul,t6 iJes Sciences d'e Grmobl'e,
Grenobl'e, France

Apatite is common in rocks of the oka complex or related to it' It occurs as anhedral

to o^rismatic to defrnitely a.i.uiut..yttuts. lt often contains inclusions of calcite, and

;H-ilifi";Gion". rr," latter are highly variable in shape, e.g. from.acicular to per-

iu"it' 
"phu.i*l; "tt.ngu" 

ltt.tape andin'abundance, connectgd with the nature of the

ilJl;;k, ;.; ot."*&.-f1"iJ-ii"t.,"iott" often exhibit the following features: (1) when

oi aor,gui"a shape, elongation is nearly always parallel.t:.th".' 
"*i:! !? 

inclusions

,r" oftJ" preferentially f;;J in families of pianes parallel to prismatic faces; and (3)

"ot 
i"ii"quu"tly, inclusions are preferentially-located in the inner part of the crystals'

Such inclusion" u." ."gu.J"J uJ b"itrg of primary origin. Crystalline phases are often

present in the fluid inclusions.'- 
sorn" apatite contain" a -uch as I.27oby weight of fluids,.as,shown by heating

from room temperature J 1,000 "C. Aming- the lases released, the most abundant


