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TUltNm"t wrot.e as ["ollnws: "I':s Kol,,\ (I !I: \D, p. :HIi) discl1sscd the possibility of 
C1'ectillg a. zeoliLc fa('j( ~s to ineitl(lo Lhe JllallY and vn.rietl a,::;scmblage::; of zeolites 
alld a::;sociated milH'l';ds ['o l'nlPcl by dC'lIl 'rie and hydrothermal proco::;::;es at low 
prcl>s1ll'es and relll ti "cI,\' lOll (,('Ill pel·n,tu)'e;;. ]f e rejected Lho idea, however, on the 
supposition tha.t SUl'1 1 lI.ss(·lllh l.tges do !loL rC'p)'ei:iollt systems in equilibriulll. He 
noted, moreover, j,h; 1 I I)('(';I,IISO of t.hcir hydrol hOl'lnH.1 origin, their natl1l'e 'depends 
In.rgely 11pon Llle l'1l1l1pnsil ion, relLotioll alld concenLl'I1tion of the introduced 
solution'." Largely .,I 'll t.II\' hHHiH of fi(,ltl n.lld pe! rogrn.phic studies in southern New 
Zcaland (COO~II\S , I ~I.) 1) '1'1' It :'\ I'; It Lh('ll pro('cedecl to revive the "zeolitic fn.cies" 
(herei nl1.ftor rerem' cI (n :II' ( hn z('oliLe [.tei('H) "Lo cover on Iy regionl1.lIy devolopod 
zoolitic n.flflomblltgc·H t Ilat l:lI' ,~('I'y f'('plnc'(' LI\(' "ro-oxisting rocks 11.11(1 conform to the 
minol'n,logicld 11.11<1 (·ll<'l1li,·,,1 rOll'lin·llwllt.H Ill' n ll1otltmorpllic fn,cio::; ttS specifLOd in 
ClmpLor J." 

'.l'11O llllrpofio of (his [1;111\'1' is 1,0 PI'O!-;(\I1t. lic'lcllLll(llni>omLory oviclollCO I>onrillg on 
this problelll, Lo oxplul'o cl\(' (IX LCIIl . Co whiell eC(llilibrinm iti I\,ttaill(:el, I\,l1e1 to SllggOHt 
tlll1t the fn,cio::; COIH:("p( , (:;\.11 jllHLili;l.l>ly iJ(\ (: .xt.onclo(l to tho zonOH of uiagel1o:;i:; n.nd 
low gmclo t)10La1l101'1llii s 11 1. 

Irrospective of (.11<' (. '( ;wL deli 11 i Lio n t.1I:\.I . iH uHed for a moLn.ll1orphic ft~eio!;, ill 
our view tho sLiollllllS .1I1d IOllg-I';),llge v.dllc of the flteies concept rc:;tH in tho 
belief thl1t, in LilllP , (11(' phys i (~()chol1l ic;tl conditione; 11nder which a rock of given 
bulk oomposition f Ol'llls ;L g iven It:;::;embiltgo of minol'l1ls will be detc1'mined within 
uefinito limits. 

If wo wil:!h to follow , f;lty, the comploLo ovolution of n. grn.nulite f1'om n,n un­
motamorphoseu sediment, we mllst bo pl'opn.red to exn.mine each sta.go in tho 
process and to rocognize <1:; markors each obsorva.ble chn.ngo of phase. This has 
bcen done in some doLn.il for tra.nsitions from groenschist a.ssombla.gos onwn.rds, 
but lower grades hn.vc not heen widely recognized, 

FYlm (lD55a) snggcsLcd. tlmt it wn.s unlikely that greonschists would form 
much below 300°0, If tllcre is .tny sulmtancc in this view, thOll, for so long as we 
ignore this gap of :WOo, we a.rc ignoring n.bout one-third of the possible therma.l 
l'I1nge ofnorma.l regiolln.lll1otn.mol'phiHlll. Field and In,bol'l1tory evidonco, imp~rfect 
as they may bo, indiclttc thn,t this noglecLifi not justifi.ttblc n,nd tha.t a largo number 
of importa.nt pha.se changeI'! mny occur in this temperatur~ interval. Zoolites are 
sometimes major rock-forming minemls and show 01, significn.nL numbor of such 
phase changes. 

In considering n.ny facies covering the lowest grades of motamorphism it is 
obvious that certain difficulties will arise which 111ay be less appn.rent in higher 
grades. First, at low temperatures, the roplacement of pre-existing minerals will 
tend to be a slow process and ma.y not reach completion . * The socond difficulty 
arises from the fact that in low-temperature environments metastable phases may 
have a considerable chance offormation and survival. In the task ofreconstrncting 

... Partly for thiH ronHon i ~ is l:ullvonient to com:ici"l' Ro me ~('olitie rocks in terms of tho mineral fllcie~ 
concept (ESKOLA, 1020, pp. 14:;- 1,16) . rnthel' Lht1n in 1.("'II1s of metamorphic fl\cie~, U,e l\s~omblllge of 
coexisting minol'olR eonC'ol'lllld fel'm ing pOl'haps tin inLerHtitio,l mierooggl'ego,te in a sediment or 0, singlo 
~OJ1e in an mnygdnle. On 1.11<' othor hand som" (If' I.he roeks doseribed CO,ll o,pproprintely be considered 
moto,morphio in tho 8on~o thnt thoy arc extensively or even eompletoly reconstituted. 
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