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Till' f1rHt Htage corrC'HjloIH]» il l jl,ll' j, n1. 1(,:1»1 In flit' Z('(,jife facieH of SO\lthl,tlld, 
zt."l it< 'H !lc'illg ntn' largely Oil ;t('( '''"1 11 o r Lill' Ht';treiLy or Hllifa,ble rea,cting llmtcrial:;. 
It i" a lso con('<'ivltbk that. H('ti illl('llf ;dioll \\'a» 11 10 l'l' r:t.pi(l Itl\(! Llle gt'ot.hl'rll1lt! 
I-! r:u lil'lIt cvC'n IC ~HS HLt'(~P ill Llw :\Ipillt' Fnei('N ch illi ill t.lio I rokolllli Faeiel-;, Tliis 
('{ ,lIld h:t\'(' O;WHl'd wa(,el' to 111101 '(' IH'('ll ('xjl('II('(l ;~Ilt! pOI'ONit.y lost by eOlllptwtioll 
111'1',, 1'(\ zc'olit,C'H cOllld rOrill Itl. all :1I'1"'l'c,ia,hlo r:dc'. I"Lilgo:l CO I'l'C'Hpon<is direeLly to 
th(' prc'hlliLe- pllllllH'llyit,(\ Nt.!lg(' ItH d<,lillC'd for 'l'n,rillg;ttolll':1 1\,ILhollgit oHnIOLi(; 01' 
\\'; \1 ('I'-c!t-licit'll L cond i tiolls o()llld ('oll('ei \'ahly ('Il,IIN(' 1.11(' ('()I'II1;tLiOIl of' proll II iLo at lowDr 
tC'l1 lj wJ'at III'(,S LIUloll in '1',tringnflll':l, (H( '(' .f,Ii, ·1.10). The apP('ilmIlC() of plo ilL if III v('in 
qllarfz in Ht.;tgO :1 (ZC)110 of qllarf'l. pr('lllliLe Vl'inH) 1l1;t'y w('11 in<li(;ltLe It highor t.01ll
I)('rat IlJ'O Itnc! if! not reltdily cOlllp;tl.iIJJl' witli :tll,)' KlIggt'Htioll ofwltter-deficiont COll

dition:;. \\'Jo:r.l.~IAX cl at . (l!l!!:l) h:we Ktl '('HHt'(l theimpOi't.:tnco of "qlln.rtz" vein H IS 

11 lIll'iltlllOl'Jlhio ind ielt(,ol' in .New Z(,:t!;wd, and n.lthollgll this it! a critorion to bo 
·u ~( ·<l with greaL calli.ion, the ,,('inH \wing jll'tllYloLed hy Hilltt.Ll'ring 01' the opening of 
t('IlHiOIl fmeLufC'H, the allllntinllf ilwllnling of qllHol'fz-IH'ltring veins is here aecepted 
iI" \willg of pofential l1letn.nlOl'pllie "ig llifi(:an o(' , ;tH fllrt.lwl' disellsKed on theoretieal 
groulldH ill a l:tLer lioctioll. 

The H('qU('noe of vein filling:; Ilot.ed in stage -I: iH n. l'evc!'Hn.l of the trenu reeoJ'(led 
for progl'CHHive ll1etamorphiHIll lIndel' increaHing lon.d and tempera,turo a.lthough 
wit h t!LilLite taking the pla.ce of heulamlite, n.nd it ca.n be correlated with tho 
filling of frn.ctures under conclitionH of progressively decrea.sing loa.d and tempora,
t uro <l11ring denudation. Lltllmontit,e in minor faults in ohlorite-zone tiChists n,t 
F i \'ll :'11 ile Creek, an<l in join Ls in gn'olH'iohiHLs neal' SllOtoVel' J3l'idge, both ne,t1' 
()IH'cnsLowll, Centra,] Otn.go, h;tH It si mi I ,tt' I'(~Lr()greNHi vc signi ficance. Ap,tl't from 
t IH: possible effect.s of differing roeJ, 1)1'(,H:;111'0 :111<! voin-wn,tol' pI'OSHllt'e af:! diseus:;cd 
Jnl<'r, and in the I1bSellCO of the ill(:oll1ing of newly heated solutions, tho meta,
lllorphic significanc~ of <), late z('olit.o- 01' prehnite-bel1ring vein is t hat the rock it 
C:lIts hits pn.ssed through .t meL:1lllorphie ma.ximum with P-'P conditions a.t 
1l'IlHt. as severe as those of which t.ho vein minera.l assembl:tge is dil1gnostic . 

2 . .') . LateI' ,Mcsozoic (Jcos!Jnclinal s('climwnt8 
All.dcimo n.nd heula,ndito in Lower Crotl1ceous greywackes, in part tuffaceolls, 

('ollt'cted by D. HAl\IlL'l'ON from tho H1ll'unui Gorge n.bove Ethelton in North 
Canterhury, veinlcts with In,u "," Ilt.ite and calcite and In.llmontitc replacement of 
plagiocla.se ]n the Cretaceous 'i':tit.a i :-;;wd"tonc from Motu Fa,lls, Poverty B<ty, 
Hhow that zeolitie altemtion also occurs in thick seclimC'ntary sequences of New 
Z(':tland younger than those of the 1l1nin New Zealand Geosyncline. 

:!.6. A prchnitc-pttmpell!Jite :'0'/1 (' 

The a.bove descriptions sho\\' t ha t prC'hnit.c-bcaring rocks arc ofregiona.l extent 
in Xew Zealand. They appear to grade cont.innously into ehlorite-zono schi:;t:;, 
and pl'ehllite-bearing a.ssemhla.gcl; a.l'C also found in the more altered members of 
the zeolite facies. TUl~NEl~ and Hu'l"l'oX (sce TUltNEH, 1048, p. 38) have divided 
the "chlorite zone" of metamorphism in Southern New Zea.la.nd into four textw'alty 
defined subzones, these being progressively more reconstituted from subzone 
Ch!. 1 to ChI. 4. l"ORINSON (LD5S) shows that pumpellyite occurs freely in semi
:;ohi:;ts of subzones ChI. 1 and 2 on the ea.st Otago con.st south of Brighton, but 


