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The high-low quartz ill\'crsion has been determined over the range 6 to 3:; kb by means 
of differential thermal :lll;dy:,is in pi:,toll-t·ylinder apparatus, with chr0 mel-alllmcl , Pia tine I 
II, and Pt nrsus Pt + 10'70 Hh lhl·rtllOCouples. The transition l(,llIperature initially ri:'c5 
at the rate of -26 deg kb-1

; the cl!t'\'alure, - cfT /dp", is l e~'S than -0,4 deg kb-", in (,nntr,l, r. 
with the reports of Gib:,on and of Yoder for the il\\"(~ rsion at lowcr pre~Sll!,(· ". C0tl1l"ri .nn 
with selected data for the quar tz-coesite transition suggests an intersection \\'ah the high­
low quartz inyersion ncar -1400'C and -37 kb. The seyeral thermodynamic ron:'traint :5 
involnd if the in\-er,uon is first order (and this is not established al !.rt':,c:ut) a le IlL:"'u,:'eJ 
in the context of the presen t rcsu It:'; . 

Introduction. The many zero pressure in­
\'e"tiga tions of the high-low quartz inversion 
:Iud the associated physical properties ha ye 
nu de this transition a classic problem . Further 
lt t:tie rstanding of this geologically and tech­
III1[ogically important material requires de­
Te rmination of its properties at elevated pres­
'1I res, as ,,"ell as at zero pressure_ Because of 
the importance of the problem and the desire 
to examine further the thermodynamics of the 
Im-ersion, an attempt was made to extend tile 
determination of the inversion to higher pres­
Eures and to sort out the diverging data of 
Gibson [1928] and Yoder [1950]. This paper 
reports an investigation of the transition in the 
r:mge 6 to 35 kb by differential thermal analysis 
(DTA) with three different types of thermo­
i'nlt ples. There is an uncertainty in the accur,Uc 
location of the phase boundary because of the 
bck of reliable corrections for the effects of 
pr('ssure on thermocouple emf. N eyerthelei's, 
The concordance of the present result8, obtnined 
wit h the several thermocouples, is suf1icient for 
u;:ing these data in a detailed discussion of the 
thermodynnmics of the trnnsition. 

Experiments alld rcslilts. Pressure was lIC'n­
('r:lted in a. pistoll-C'ylinder app!u!l.tus, with !I. 
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furnace design similar to tlla t described by 
Klemen t et al. [HlGGJ . Sill!!le-,; rystal ::pecime115 
were cut from the sa mple or' natural quartz 
used by K en nedy et al. [191):2J. For e:lch ex­
periment two crystals, 4.6 mm in diameter 
and ,...,0.7 mm thick, were placed together in 
the plane normal to the furmce :lxis. _-\ butt­
welded thermocouple junction (0.3 mm wire) 
,,,as positioned behn:en the crystals in :l groo\"c 
~0.5 mm ,,"ide. The reierence junction was 
separated from the butt-weld by the crystal 
thickness plus -OA rum of t:lle . Slee'-es of 
boron nitride or alsimag insula ted the thermo­
couple-sample assembly from the graphite 
heater. Talc or boron nitride W:lS med in the 
rest of the furnace_ 

The temperature difference ac ross the sample 
(i.e., between the tltenlluco\lplci') wa~ only ~(' \ '­

eral deg rees, for con:'l:tnt pO\\'er input, o\-er tIlt) 

entirc cxperimental r:lIlge. TC11lpC'r'lt urc W:1;1 

yaried at rntes of ,...,:2 to :20 dcg ;:ec-' . DT.-\ ::TlI­
nals appeared to be much the ~:lme as tho.~e 

observed for melting :lnd solid-solid first-orde r 
trallsitions [Coh en et al. , 10(,1;([ I. R eproduci­
Lilities of ±2° were fre<ltlellll~' obtnined in a 
given run fur both ll C':1till~ :tlld cnolill~ sign:!l:'": 
no s),stem!l.tic cliffC'renccs ill the telll)1l'ratmes 
of thc sign:t1~ on heating or ('u(llill~ \\'ere OU­
sen·ed. 

Accurate knowledge of pressllre reclIlircs pr('-


