
100 Fa (Olivine 4.393 6.637 3.494 27.B 1.220 5.92 
Spinel* 4.849 B.05 4.2B 40.4 1.96 5.1 

A systematic discussion is presented for the effects of iron substitution 
on the elastic properties. The geophysical implications of these effects 
of iron on the equation of state are also discussed. 

ExtranclRtion of F.last ~c Proner ti e n to Hip:" Pressu r e \J sinp: a 
Lattice '·'odel . ~he equat i ons for the c la~ti c prope r t i eR under 
comn r ess i on a r e r,iven f or seve r a l s inpl e cub ic l att ices, under the 
as sumntion of a s i mp l e at omic mode l involvinp l onp:- ranp:e COUlOMhic 
f orces and short-ranre central interactions l.ct wecn near est nei~hhors 
and hetween next nea.r es t nei l.>h1:1ors. 'C'hc ar bitrary par1l1'leters in these 
eouat ions ar e evaluated hy usinp: the den~i ty , ela s t ic constants and 
nressure neri vat 1ven a t zero r>res ~\Ire . '!'he Model is tested by 
comnar inp: the de r ive d i oni city and s hor t -ra nge force constants to 
r esu lts ohtai ned by ot her mean s . Th iR nod e l r>rovides a good method 
fo r ext r ao ol Rt i nrc e l as tic nr oper t i e s to hie!! nr eR s ure Nhe n elastic 
rla t a is used to eva l uat e paramete rs, hut t he un certainties inherent 
i n thi s mode l prevent its usc wi th non-elast i c data to predict 
accur ate l y the e l as t ic constant s at zero pressure. 

Bulk Modulus - Volume Relationships for Oxide Compounds. It 1. found that for 
many complex close packed oxides, the product of the bulk modulus and the molecular 
volume at zero pressure Is the sum of this product for the constituent oxides, i.e. 
KV(MgA1204) - KV(MgO) + KV(A1203)' By considering. lattice model, it ia shown that 
this additivity property depends mainly on the form of the repulsive part of the po
tential energy that is assumed. In conjunction with the result that classes of oxides 
with Isomorphic electronic structures have KV equals a constant at zero pressure, this 
allows the calculation of the bulk modulus for unmeasured oxides of geophysical in
terest. 

Rema rks on Ultrasonic Measurements of the Elastic Properties of Hot Pressed Po1l -crystal 11ne Samples. Oltrason1c measurements of the elast1c propert1es of h1gh qua ity 
po1ycrysta11ine samples of MgO and A1203 have revealed significant changes in the 
elastic properties after the samples had been exposed to 10 Kbar and 1000oK. This 
change can be attributed to a redistribution and partial relocation of the residual 
strain, initially induced when the samples were hot pressed . The existence of this 
effect rai ses questions about the usefulness of po1yc rysta11ine samples for such 
measurements. The unique elastic properties of "perfect" po1ycrysta1s can be calcu
lated f rom single crystal properties by Kroner's method. A measure of the quality of a 
po1ycrysta1 is thus ava i lable. This will be illustrated with several examples . The 
effect of porosity on the propert i es of po1ycrysta1s will be compared with the effect 
of exposure of the sample to high temperature and pressure. Previous conclusions 
as to the effect of porosity on the el astic properties will be critically examined and 
the data reinterpreted in view of the above effect. The effect of pe rmeability of the 
sample to the pressure medium significantly influences the values of the elastic 
properti es as calculated from the ultrasonic measurements, and should be taken into 
account. 

Poroslt~' T'l'fects on " ep.. f; ur ed Values of BuB: Ilonulu <; ann It s Pr esl>ure 
, erivative. r ~asure~cnts of pressure de r ivat i ves of sound velocity 
are made unon po l yc r ysta lline a~"rerate s of hirh de ns ity . Th is has 
heen nreferr ed over sin~ le crystals fo r reophyslcRl apnlic a tionl> 
he cause i t avoid s nany of t he compli cat i ons t hat ar ise from the need 
to ~pn lv ave raRin~ s chemes to extr ac t the i sot opiC pr onertieR. 
Fl ast i c nr onert ies are, hm-Iever, sensi t i ve t o even small 1I1'lounts of 
nor ositv ; in nar ti cul ar, t he hu l k nodu l us Rnd it s nressure de rivat ive. 
A norosity cor rect i on should he ma de he f or e t l~se exneriment al vRlues 
ar e emn loyed 1n eClu a t 10ns of stat e . ~evera l approaches have been 
t r iec ann l ed to cl i ve r f, inr r esult s . Re cently Fal sh has sho~m that 
hip-he r or de r te r ms a r e neecled to de f i ne the porosit y corre ct i on, and 
that both pos i t ive and nepat i ve correc t ions ar e p Ol> sihle. Experimental 
r es ul t s on t he valiclit y of Wals h ' s equat ion l> are pres ented. 
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