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T ho zeolite fo.c ies, wit h CO IIIII ,,''' 1., "It 11", int"ri '1' .. 1 IlLioJl of hydrol,he rlllil.l Ayntheses 

a. h istory it may often be po:;~il)ll\ io draw interesting conclusions from t he 
occurrence of a metastable pluu;c, bllt J.;inotic fn,ctors 1ll11:;(, lead to a large degree 
of unccr t ainty. For the corrclation of physic<tl environmen t with mineral assemb­
lage to be approached with any cerla.inty, some a::;sum nce tha t equilibrium has 
been a pproached is necessary. I n the re\-iew that follows it will become apparent 
that similar zeolite-bearing assc mblagc::> do in fact appear to form in similar 
environments. It also appears l11'o1>a,/)le that in somc circnmstances metastable 
growth takes place in nature under ('onditions (,hat 111 <1,y be comparable with those 
produced in the laboratory. 

On the basis of widespread O('CtIIT('llt 'e of zeo liLic eo ments in Russian sedi­
mentary rocks (reviewed bolow) 1: 1:'d;.U~'L'E:\ ( l !) :) O) p roposed a "geochemieal 
zeolite facies." It was snggcstccl t.hat rat her spee ia,l chC'll1 ical conditions including 
the prcsence of n.llmline, colloichl ;;oltI1.iolls of ~ ili cn. n.nd n. llllnina and a high oxygen 
p otential were nccessary for z('oliLiz:tt io n Lo occur. The oxygon potential was 
believed to d isting ni sh the zco liLe j':wi('s 1'1'0111 a g i,L1 1C()lI iLo fn.eies although zeolites 
and gln.uconite have ::;ul>scqlle Il LI.y be(;1I :-;llOW ll i,() ooexi:-;L (BU::>HINSKY, l!)GO; 
VAi:lIL'BV, 1!)G4), We do not be iieve Lh;tt I{,J';i\"Oi\ lt'I'i';:-r's views wore justified. 

2. TJm Zl';OL['l'I'; l~A C II';S 1:-1 '1'111'; N I';w hl '; AI. A;-\ J) GEOSYNOLINB 
AND 'l'JlB 'l'HANI:; I'I' IOX '1'0 '1'111'; UltE I,:m;Ullll:; 'L' li'AOlES 

(1) . i::l, C.) 

2.1. Geological setting: the N ew 7Jcntflnrl Geo8'!Jncline (Fig. 1) 
The dominant structnrn.l fe;tt lll'os or N e w Zea land geology are those related to 

the New Zealand Ooo::;ynclino (W I';LL\lAN, lO;,) u), in Wlli ch deposition prococded 
froll1 pre-Perl1lian times well into the .Tnl'ass ic. I n Otago, early greywaekos, 
siltstones and occasional volca nic:; of t he gcosynclin o have been metamorphosed 
into the extensive ehlorite-zol1 c ~s('hi:;ls, ma<le well -kn own through the work of 
TURNER (H138) and H UTTON (I !lIO). ThC';;c seh ists continue northwards as a 
narrow belt, the "Alpine Schisb," on t llO \l'C~tCl'Jl flanks of the Southern Alps. 
At the sonth end of this b olt" 'l'l'1::\ I':I: ( 10:\:1) CRLthlixhcd chlori t e, biotite tLlld 
nligoclu.se zones, whilo fur t he r 1l000t.it ill Lho Fm,])z .fo;;o f'-Coplo,nd :River sector 
L I Lr;m ltnd MAHON (1 !)[)(j) lllwo II Ia-Pllc'c1 (dtl o l'i Lo, bioii Lo alld garnet z;on OH , ]301l1del's 
of kyn,nito gneiss in ]?lLringlt H.i \,(\1' :\,\1 <1 11.1. IllIn L:,I Ihmeit to the west have boon 
eollectod by OUKLL (pcrl:;on ,t1 wllllnl lnic'ILLio ll) , ;LIHI Rllggest that kyanite­
zOlle conditions were aLtained ,tL lea~(. Inc:.diy . 'rho Alpino Sohis tl:; gn1.de progress­
ively etLstwards into "unmetalll<ll'pitos('d" (prehni Lo-zoll e) g reywaokes described 
below. 

I n the southern part of the SOIII h 1 Sl,l nd, thc schiHt belt strikes south-east and is 
flanked on its south-wost side, a 11(1 a pparently ovorl a. id, by folded and steeply­
dipping Upper Paleozoie greyw<1ckr,.;, siltstones and some voleanics, the thickness 
of which is g iven by WOOl) (1 !J .jG) as llcing grea,ter t han :W,GOO ft . The Upper 
Pa.leozoic rocks are in turn overl a id by Tl'iassic a nd Jurass ie beds in the Southland 
Syncline which includes at 'l'aring:1t llra t he a rea tha t prompted TURNER'S re­
erection of the zeolite faeies. The 'l'l'iassic sediments vary in thickness along the 
north limb of the syncline from ab ont 10,000 t o 30,000 ft (COOl\1DS, 1950), but t hey 
are mneh thinner where exposed on t he south limb (WOOD, 1053). The thickness 
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