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j Hell]n.llclite exi~l ~ 01"'1' . 1 II·id(· rilllg(' of ~ili(:;L content (Appendix 2) a,nu high

Hi lien, hClilalHlitc (1 ;1 , i l l Fig , :q CIl I iI , I 11w()r('1 i"ally he deily<lI:n.ted into high-aln mina. 
heula.nuite (tb), lhll ~ : 

fi(C •• , N ,, ~):\:'\ I ,,~i : lO() 7 ~ .:2 I II ~() • :l (( 'a , N,L2) [,A 11IlSi2(;On.~·1I f 20 
l"i illl.plih dltl ' ( la) itclIlnlltlltt' (lit) 

'i~ Si02 + -I-H I r~o 
qllllrll. wut,t' I' 

Thi:; rca,ctioll is (;oll 'l lii('al('d h,\' 1.h(' 1':1<'1. Ih'1,t clilloptilolite tends to be richer in 
,dkalis th.L11 typiC'<l1 IH' lI la llllite ;1,lld lIH' clH'llli(,H.1 nature of the pal' 'Ill, ILHIl Il1(LY well 
provide the lHlLill ('01111'01 (lV('l' 1,lw C()lllpo~iLi()1l of the phn.HC found. ~Lilhite is 
ehemicn.lly eqllival" 11 1 10 ;L 11Or1llH,1 or hip;lt-a,llImilllt ilellhnclite plus a.dclitional 
wn.ter. Tt:; posi1.iOl ' :l~ ;1 10\\' -1 (,1l11l(~l'11.LIIJ'( ' , ]lo~t-orogenie joint-filling is therefol'e 
not illcompatihl(' Ililll 1111' ~\lI!,!!('~ li()1l Iltnl 1l'llIj>emt.Ul'e exercise:; a ma,jor control 
over zeolite 0('('\11'1'111< '1' ill 11 11' Tarillglli Ill'; . i\n'n. 

2.2.2 J/llk()/lII ; " t/ls "",I " .. lIlh 11 , ,,1 ()lu(l lJ. 1·:""i,·"I"III" 1I('llu' Tl'ill>;Hi,' 1)(,1t,.; "('lh"'I'nl'illgnl'ln~ 
.11 illH, IIH w(111 IIH II\" ' , ·I.\' II "~ .1 "":I t-N i, ' 1"'1'111111 '"11H. olll,'r"I' HllIlI'HI, ('nlll illll(lllHfy 1'01' lOO Illill'H 10 
1,111\ 1-\00It.lI-"IIKI" 11'1 ... ,· .. II,, ·.\' 1'I ,.",h I h" H"II, :-;"1111, ·1" '.1 (l1)Kl!l'vnl.iIlIlH illdi('alll Hilllillll' nlt.''1·ILI iOIl 
)111(1110111(11111, !.O I.III1HII d" h.' I'II,, 'd Ill,,, ,·.·. 1,"1 il 11111.1' h" IInl,I'd I,IIILI, 1lIllIlHlld,illl 1'(\1'1n.1·(l1-\ I'In.gil)(·IIIHo 
in cIII'!.nill .i1I1·IIHHi,· 1"·.1,, " I' I h. · 11""""11' IlillK ( ( ' <I"~III:-;, .I I)!,:!. p. XI:\) I,hlll l'nlllllLl'dly IlIwo hnl'lI 
\)1I1';cJI1IIH dU"loiy II.H Il l" , ,,:,, ,, ,1 .1' ,1"lill ,'d IILII 1111111 I il" '/,'"11\ n/,'I'ILI·il1gll!.lIrH . 

.Ill 1I,j,O 11.(. ,1000 1'1 " I' I I,,· 1 .. ,\1'1' ,\ I id , 11" 'l'rim:" i,' "i 11 ... IOII(lH IIX]I"I4I·d 1111 (.11(1 ('OIlHI, III'ILI' .1\ 11 klL 1'0; 11 I., 
IIV. I' :Wf) t.h;II, \\'1110-1' 111,'( .".11 I .. ,.i" 1111.\,,, 1"" '11 nll""('d to 1"'ldollil,tI ('IJlll~~illillg' III IlI.Lllllil,;'/,(ld 
(clinopl,ilolitic) glIlK'" ... ·11'·1 '. I .. 1I ~"' '' '';': III''K "I' III,"ll1l1ciilll. 11lil'I'ol'l'YHlnllillll qlllll·!.'/, 111111 ('liLY 
lnill{\I'ltlH, (ll' to 11.11111", "" .11 ,, 1 '1"I1 " I 'l .... 1111 1"'111 "'''; 11I1I'I,ildly ]'('pllw('<i by Idhit,(l. C"lndoniJ,o iH 
oi'f,pn pn'H(,11 I,. j)l'f I'i (,cl (' 11 J,- d', 'l'OIlK I'lng ioelllK" 1111.1 fi'I'I'Olllugl1(1HilU1H nl'(\ Jnl'g('ly lllmlf w'nt! hol" 
in 1.110 tuffH IU1(1 ill I I if' nS,",II ,· jlll.,d Hilh.;1 C11\('H ill ","il·11 o(,(,lIl'\iollll,1 gllH;H HllIlnlH 111'0 hOIlIIUI<iil,i'/,('(1. 
'I'h i,; plwl, or 1.110 H("" 11 111 iH i 1111" dOlllil1l1nlly ill [,ho h(,\lJI~I\(lilo-n.l1l1killlo HlHgo 0[' Idfel'nLioll as 
dofiJlod for TaringullIl'Il, 

At Nuggl't 1'oinl, H(' \"' I'III mil('R to tll" HOlllh-cltRt" Kuihikunn (l\fi<illlo TriHHHic) ush if! ill purt 
hC1l1nnd itizC'd or b"l1ll1llill(' IIlIL i" mOHlly 1.llel'cd ~o lllumont,i('o in beds which arc locnlly 
m't.asomaLized 1.0 nIhil !' rock. l'lagioclllHC' in 1,110 l.uff:; and t1Hsoeil.led volcltnic gl'cywnel{('s 
and al'cniter; is of ton albitiz('d, bilL mliel; t1nt1csino i" somcl,illles founel. LaulllontiLo ocellr!:! in 
minor cnvih zonos. 'I'hi,; pnl't. o f Lllll "C'cLion is dominantly in Iho laumontilo stage of alteration, 
but its Ht,rucLnl'a1 rcll1t.ion 10 the tU'C'a of loss alLored Lower Triltsflic beds to tho norLh of it is 
not yet fully elucidated. 

;-)l':C;I1BN (1050) hus (lescriiJt'll holli ","celil if) 1111(1 qllartz-ll.lhite- prehnile n.ssC'lllhll1g!'s from 
Jm·Q.Ssic bcds in I,ho CI111inH tliHtrie t ,.;1 iJl furl ht'1' t,o Lho south. A signi(jeltl1L pl1(,l1omenon notC'il 
by Sl'l~DEN is I,ho din'cl, l'('pla(:"II1<'111. of ('uki('orous plagiocluso by heulul1tiito 01' analcimc, 
indicating tlmt in t,hl' n,l1l1li'i1lH'- lwulnnilil 0 HI ago 1 hcso zcoliLcR n.ro HI/tbln l'C'lative to plllgioclnflo 
pIllS watC'L', oven thougli I il iH III t NU I inn .... ld", n 1'l'ncccclc; fn,r, pl·C'sn11lIlbl.v duo to slow renct,ion 
rates or lack of HIlf1\cicIlI, waL"I' nI, t 110 I!l'I\in iJo\1ndrl.l'ios. Tho Cn.LliIlH flecLion dC'scl'ibed by 
Sl'Ef)]~N, ) 1,700 fL t.hiek, ie:; ciominllnlly in tllO lauTllont.ito Htage, although anomalow;ly it is in 
ono of tho upper formation!; thnt IJol.h I,h o proll11iLo and h eulltllllite-unlLlcime ussembh1gcs wel'e 
ebservc(l. 

2.2.3. Nelson and 8ollth-'II'e<;t Auckland. AndeHitie volcanic gl'eywaekes, tuff!; and >lilLstoncs 
of the Nlytilus beds (O l n.mitan stage, Cn,rnian) at 'Vail'oa Gorge, Nell:!on (O.U. 15822-15827) 
show heulancliLe-anaJeillle slage altel'al,ion, much UB dese],ibed for TIll'ingatul'a, aplut from 
tho abundanco of eltlcit o Ilecomponying ono or ot,her of 1,heH0 zeolitcs in the mn,trix. Near 
Maralwpa in south-wcstAuckln,ncl (O .U. 11426 et 8eq.), Middlo (,0 Upper 'l'l'illHsie beds (CAMl'DKLL, 
1055) form the lower 11,000 ft of the wost limb of a Triussic and Jurassie synclinal section 


