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The zeolite facies, with comments on the interpretation
of hydrothermal syntheses

D. S. Coomss, A. J. lGnuas,* W. S, Fyem and A, M, Tavror
Dopartmonts of Goology wnd Chemistey, University ol Otago, Now Zoaland

(Lreceired 20 September 195H8)

Abstract —Itiold, potrographic and oxpermnental ovideneo is prosentod on assomblages involving Coa—Al
and Nic-Al silientos, warranbing rocogitnon ol a zeolite feios, This facies Taegoly bridgos the gap botwoon
dingenesis and convontionnl motamorpdisan, The metamorphic geology of the Now Zoaland Goeosyneline
i roviowod and zeolito facies rocks dre shown to bhe ol rogional extont, Thoy includo lower grado
Beulandito -analeimo —quarctz  assomblages aod  higher grade laamontito-albito-quartz in tulls and
voleanie groywackos.  Thomsonite is found in basie ignoous rocks of tho Otama Complox.  Soparating
thie zoolitie roeks from typical groenselists is abroad belt with quartz-prohnito and quartz-pumpollyito
as=einblnges,

Tho significance of zoolito soquences in wmygdales is often oo matter of doubt, but zoolite oceurroncos
in sedimontary rocks, activo thermal arvous, alkaline igneous rocks and miscollonoous joints and cavitics
Joand somo support to two broad generalizations: firstly the witer content rolative to (Ca,Na,)0.A1,0,
Condds to ineroase for lower temperatures of formation in accordance with theoretical oxpectations
Lased on entropy;  secondly zoolites can be divided into three proups based on silica content:  thoso
whoso oceurronco is favoured by an onvironmont supersatucated in silica, thoso that often coexist with
aunrtz, and thoso favoured by silica-deficient. environimonts.

" Pho conmon spocios in tho Wairakei thormnl aroa aro mordenito and wairakito, both of which aro
readily synthesizod whoreas lnumontito and houlandito, typical of regional motmnorphism, are not
rendily synthesized. This fact, together with tho profound imfluenco of starting matorials on ronction
products in hydrothermal synthosos, eniphisizes the lack of oquilibrittm in our oxperimonts, oven in
runs of 30 doys, Tho fiold of high-silica phases suchc as mordonito is oxtondod whon the silica activity
in highor than that of quartz, "T'he offoct of difforing Plona and 11,0 on important transitions such as
anadeimo - quartz o albito |- wator is oxplovod on thoorobical grounds, KExporimonts plico tho ronclion
tomporatiro ab 280°C wb 1000 hives wakor prossuro, bub tho oquilibrium tomporatiuro may bo much lowor,
Proliminary solubility work indieatos o veaction tompernture none 20070 ab saburatod wator vapour
pressuro, Undor conditions whoro load prossire oquals threo timos tho wabor prossure tho tomporature
may bo lowered by about 200°C. "The upper il of the zeolito facios is bolioved to be about 300°C,
whoen water and lond prossures aro approxinbely oqual,

IMiolds of synthesis aro given for (ho following: annleimo-wairakito sories, Na—-Cu mordonite sorios,
epistilbito, prohnite and an unidontifiod phaso Z.  Phillipsito was synthesized from chabuzito. The
uppor limit of thomsonito is considored to bo near 300°C whero it broaks down to anorthito.

Tho rango of composition and density of naburally-oceurring zoolites is roviowed. Now analysos
and optieal data are givon for houlandito from Cape Blomidon, Nova Scotia, and for prehnite from
Prospect Quarry, Now South Wales.

1. INTRODUCTION
(W.S.F.,,D.S8.C.)

I'ne writers consider that mineral assemblages in which zeolites are characteristic
are of such widespread occurrence that a new mineral and metamorphic facies, the
zeolite facies, should be recognized, as has recently been proposed by TUurRNER (in
I'yre et al., 1958). Field and laboratory studies indicate that the range of con-
ditions under which the mineral assemblages of this facies form are at least as
extensive as for other recognized major facies. The zeolite facies bridges a wide
gap between sedimentary processes and the hitherto recognized metamorphic
facies and it allows a more complete model of the evolution of metamorphic rocks
in progressive regional metamorphism to be developed.

* Now at Dominion Laboratory, D.5.I.R., Wellington,
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