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cores consisting of greywackes, argillites and related rocks from a generating station

proposed site nearby, was also negative.
However, the long-term test with mortar bars containing tlese..materials showed

di"ti;;t expan"ion ria fo.-"do" of silica gel, indicating. susceptibilitv to alkali-silica

;;i;; io-"oo"."t", uftftougfr lfiu ma"imtri acceptable iimit" for expansion, according

lo ttu Ont"tio Hydio and fnu asfna Standard Specif,cations for Concrete Aggregates'

v/ere not reached.
The alkali-silica reaction, with conspicuously developed -silica. qulr *T identiied

.fr" i" u" old deteriorateJ conciete dam, 30 *ilo di"t"nt, in which local- gravel and

sand were used as uggr"grt.r. In drill cores, large pieces of a relatively uniform varved

arsillite from the tounautlon't*t *u." toutta ii ih" 
"oo"."tu. 

Mortar bars made with

a"#';;;il;l;ililnu|J with greywackes- showed expansion- equivalent to the

;;;t";; p"tmissible limit. The tesf conf,rmed that argillites and varieties of grev-

wackes grading to argillites are alkali-reactive'"T;;; 
d;.iedge tfri" ir ifr" nt"i i"aication that argillites pre alkali-reactive although

tfr"v ..u 
"for"tv 

riated to phyllites and slates, .o,ou of which are known to be reactive'

The precessiorL r-ray difiraction camera has been used as a goniometer to identify

neiehbourinstwinsinstaurol i te.I tcanalsobeapplied,incombination.withthestereo.
grr?iJrJ ""i,"il';; 

;*il.i nr"tr"ryr of crysial orientation: (1) orienting a crystal
itJo tt" two arcs of the goniometer head ar-e not horizontal and vertical. (2).Ascer-

i.i"i"g ifr" .Jative orientaltions of intergrown crystallin:.:p""iT.. (3) l)etermining t]te

various orientations of quartz grains in a petrographic th.in section..In each case the

,"""*"rV i"f..mation i" oft"uiiea from one otdittiry adju-stment photograph, taken

*iitt u 
""-"tt 

precession angle (p : 10') and unfiltered radiation'
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The cell constants of analysed omphacites, mainly from eclogitic. rocks of Austria'

rolv, s*it""tland, U.S.S'R:; i;t;;"' Newfoundlani, Norwav' and the U'S'A' have

b"ui'dutur-1t"d using r-ray powder diffraction techniques and a least squares pro-

;;;;;lf;"Joi"ti fSM Z04O computer. Of a total of fourteen samples, five repre-

3""1 
""* """fy""" 

dut"r*ioJ iv *"t chemical, r-ray fluor.escelce' ald,glectron micro-

oiol" t".ftniqles. The r"*uinirig'analyses are'from the literature. Cell constants for

iour samples-have also been taken from the literature'--tt" 

"J-pt"* "h"*irtry 
oi ittou py-"uqes makes.representation in terms of their

theoretical end-member molecules dffcult. Attempts have been made to correlate their

cell sizes and chemistry using the methods proposed by^Y_oder &. TitleY 
(1962)' Niggli

(1946). Eskola 692I); Stn"tit o*"t i (1960)l Church (i967), and Huchenholz (1965)'

ii"""'if aft"." *lrtrtJJ 
"* ""tirely 

saiisfaciory in that they do not conveniently repre-

sent all possible end-members.
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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
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--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
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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
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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


