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The zeolite facies, with comments on the interpretation
of hydrothermal syntheses
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Dopartmonts of Goology wnd Chemistey, University of Otago, Now Zoaland

(Lleceived 200 September 1958)

Abstract—Itiold, potrographic and oxpermental ovideneo is prosentod on assomblages involving Ca—Al
and Noa-Alsilientos, warranbing rocogaiion ol a zeolite faeios, This facios Tnegoly bridgos tho g botwoon
dingenesis and convontional motamorphisan. The moetimorphie geology of tho Now Zoaland Geosyneline
is roviowod and zeolito facios vocks are shown to he of regional oxtont. Thoy includo lower grado
heulundito -analeime ~quartz - assombligres and higher geado Janmontite-albito—quartz in tulfs and
voleanie groywackos. Thomsonite is found in basice ignoous rocks of tho Otama Complox. Soparating
the zeolivie rocks from typical groonselists is abroad bolt with quartz prehinite and quartz-pumpollyito
asseiubliges,

o significanco of zoolite soquences in awmygdales is often a matier of doubt, but zeolite oceurroncos
i sedimoentary roeks, activo thormal arcans, alkalino igneous rocks and miscollancous joints and cavitios
Juid somo support o two broad generalizations: firstly tho water content rolative to (Ca,Nu,)0.A1,0,
tends toineroaso for lower tomperatures of formation in accordance with theorotical oxpectations
based on entropy;  secondly zoolites can be divided into threo pgroups based on siliea content: thoso
whoso oceurrenco is fuvoured by an environmmont supersatirated in silica, thoso that often coexist with
qunrtz, and thoso favoured by silica-deficient environimonts.

" Pho common spocios in the Wairakei thermnl aron aro mordenito and wairakito, both of which are
readily synthoesizod whoroas lnumontito and houlandite, typical of rogional motamorphism, are not
readily synthesized.  This fuet, together with tho profound influenco of starting matorinls on reaction
products in hydrothermal synthosos, emphasizes the laek of oquilibeinom in our oxporimonts, oven in
runs of 30 days, Tho fiold of high-silica phiases sucel as mordonito is oxtondod whon tho silicen activity
in highor than that of quartz,. T'ho offoct of difforing Ploaa nnd 11,0 onimportant transitions such as
anadeimo - quartz = calbito - waitor is oxplorod on thoorotiend grounds, ISxporimonts placo tho ronction
tomporaturo ab 280°C ab 1000 hurs wabor prossureo, hub tho oquilibrivm tomporaburo muy bo much lowor,
Proliminary solubility worle indieatos a voaction tomporaturoe nonre 200°C ab saburabod wabor vapour
pressuro. . Undor conditions whoro load pressuro oquals throo times tho wabor prossure tho tomporaturo
may bo lowerod by aboub 200"C. The upper Himib of the zeolito facios is bolioved to bo aboub 300°C,
whon water and lond prossures aro approximidoly oqual.

Iields of synthoesis avo givon for (ho following: annleimo-wairakito sorios, Na~Ca mordenito sorios,
opistilbite, prohnite and an unidentifiod phase Z. Phillipsito was synthesized from chabazito. The
uppor limit of thomsonito is considored to bo near 300°C whoro it broaks down to anorthito.

Thoe rango of composition and density of naburally-occurring zoolitos is roviowed. Now nnalysos
and optical data are given for houlundito from Cape Blomidon, Nova Scotia, and for prehnite from
Prospect Quarry, Now South Wales.

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

Tite 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 TURNER (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
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facies and it allows a more completo model of the evolution of metamorphic rocks :
in progressive regional metamorphism to be developed.

* Now at Dominion Laboratory, D.S.I.R., Wollington.
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