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D, H, <\,,,.,,"", ,\, ,1. 1':1.1.1", \\ ', H, ]o'YFjo: IIlId A, :\1. '1',\YLOlt 

'I'ho rock if! ~n1vunU'cl hy IlIIIlI","lIl" qllal'll: 1'1'..Jlllill' \ 'I'iIlH \\'hic'h al'\l CU\, by laLer fl'll<'tlll't,~ 

('c'llwnl('c! by laumllnl ill' ,,,'Iill,'d \\'ilh (\'1"1,\' ulla l"il111', lllldl»), >;till h11('1' joinls fillud with slilbiL(', 
Tho prl'hniLo 1'1'0111 11", ,d)OI\'" r(H'"'' 111'1"'<1 1'''' t" il,' I'alh('r ulliflll'lnly iron.pool', Opli('1I1 

1'l'o1'I'I'I,i!'>I of bettor.('rY"lnlllllt' 1II,'I"I'i,,1 ai'(' a 1,(;l.i, 11 1'(iZ,I, y}'G'14 ± O'O():!, 21';,67 .t :!, 
ciiH}l{'n-lion iln))('l'eOpl,iblt,; :--;Il~u.'sl ill,!..! nhfllll I IIt·t' j'I'II1 1"I \~()a' 

2.'1,2 , IV ell illUto//. 1'(' 11 ills"II/, I< 1·:1,: I' (I !I,-, i) has ",'''I<'ri I)('d l ,hn 1ll't.rolllgy of t h(, gl'( 'Y\\'II,'k.,,,, 
ILl'gillil'('H, Hl'ili\.t'H tLl1d jll "I "'I'" ;,I,, "I' \\ ,'III1'~(\l1I I " 'lIillti ltllL, 11" hl'i!'fiy l'L'I'ol'cl", H"('OIHlllry 
('"Ieil(l, Imlln(llll,il(, IIl1d ]>I'I'hllll" :\s ('oal ill~H 1111.1 v(lills ill "l'llHh Z()II('H "lid ()(llIsidcl'(',J 1 hl'lIl (Il 

h u 1111 ' 1'l'odlwL 0[' HllI'I1I'ill~ (1:1':1: 1>, 1!1.'i7 , ]>, IS). l'II'I1I'"llyil . ., iH n'('()J'cll'(\ fl'olll 1111' Hl'ilil<-,... 
'I'ho ]lI'l'Hol1l, 110t,(,H HI1I'PlulIlI'l1l. 1 hl'HO O"H"I'VILt iOI1H 1111 I I", b'tKi" of "n l'xlLlllilmLioIt of "1"'l'illll'IlH 
([,1\)51-}-1\)7·1) from \,111) j[i,OI)() f'L KOlll ,h'<:OllSL H('('I i,," f'mm J IOllgiILon BILY Lo :)i'H'I'Lil' ""lId 
(Bll0D1Jo:, }{lG:l). QlIartz )lI'I'llIlilo VOilllolH, with 01' without, calciLo, fll'l'iciLC, albiLu nlld chlol'ito 
arc hel'o ll1agnificellLly d('v,'ll)lwci in Illl1Hion fl'ne\.lIl'l'H nllci Hlmt.t'('I '.plancH in groywnek('H unci tl) 
lL IOHK oxlonL in Iwgillit,('H t,ltl'Ollghollt Lh" H,'ol,ion, Tho ]11'1,lltlit.o 1l111y bo eOI1l'HC ( ...._ 1 mill) Ill' fill(', 

K]lllllgy 01' woll oI'YHL'1I1iz(·d. H.(lpl 'l'~()n t .l1t.ivo Hpoc:illH'IlK Ill) noL val'y Kignifie'LIII.ly in t.1t"il' 01'1 ic'nl 
jll'OPlll't,i,'>; f'mm l.hoHo 1'1'()O I'''I'<l ahovo fill' (JuIILo!'i)III',Y ]lI'OlllliL(':-;, ] n Ino>!L ('lLK('K dO\.l'iial plllgi,). 
e\aHo iH 1IIli[oJ'Iuly albili o 'l,n<1 pf'('lmito iH of'L<'n. i ,hillly diHHOlllil1l1l'(>d Lhl'llugh Iho ll1ui.l'ix 01' Ihe 
)'()(d{, l)11t, in sorno e!l>!('fj with HI"LI'HO fihn·liko vI,illl .. tH o[ caleito-pl'oltniLo ills\.('ud of f[lIlLl'lz -
1>1'I,lllliLo, IInI1IL(' I'('<1 <ll'lril lLl "lig,wlnK!' Ulld('Hino \,'IIS ,,1,,;(,l'v('(1. AL JHland H'1Y, Jall1l10nt itl' \\'l\~ 
oIJtil'rved 1,0 I'oplaeo plllgi<)('IIls,' ill HOlllO ('IlHt'>!, In tl," mol'O 111\,(>1'('([ rock>!, hioLit" showl'! tnlLl'kl'(l 
10>lH of' bil'ofring<'llC(', 1'1""'i 1ll,'IIS ( I,' 071)- 1·1 Il,!)) fl'oll) \ VOI'HOI' 1311,Y on Lho weKL "hol'u of \ YollingLon 
llarb0111' W(,l'O f')lIlHl till ... I,',~,; " 1I "1'(''', Tlw'y Im:k <ill,"'t Z \'l,iIlH or 1)],l'hniLo, ealcifol'Ou8 plagioclllHO 
romains o.n(l deLl'ital hillt il<' I"IS ,(11111)0;1, J()l'Innl ('0/0111' '"1<1 bil'ofl'ingoncc , 'rho rango of o.lLo1'l1Lioll 
pheJ1omono. on \ Vellingi"ll 1"'llimillilt thw; ('lm;l'ly l'1lmlh'ltl Lhl1L in mid·Cn.nLcrblll'Y. 

2.4 ,3. OthC1' OCCW'/'I' I/I'I'S, HllOTII]>ItS (I \I i'j H) Hhll\\'('d pl'chniLo to ho impOl'Ll1nt both in tho 
mo.trix und in qutl.rl.z-pl'!'\tllilo vllino; in (Im.8iOIl fmet.lu·es of groywucketl from :NorLh Aucldl\\ld, 
o.nd HUT'roN (1\)400.) hm; 1"'P'Il'1 ('(1 pr('hnito und minor pumpollyiLO from groywuckos of KlLpit,i 
Islo.nd. 

2.4.4. D-isC7'('ssion. PUll1pcllyite 1111(1 pl.'chnite, especirLlly the la.tter, are clel1rly 
of key importance in the metl1morphic hi~toJ'y of vast tracts of W]~LLJ\oTAN'i:) 
"Alpine Facies." They aro here intcrpreted n,s having been derived mainly from 
the breakdown of detritld (;n.lc if(,l'Oll~ pla,gioclase and perhaps in part from calcite 
and clay minerals 01' en.l'licl' !';()olitcs, 

The following (dt('J'iLt iOll ::;tages may tentttt,ively be recogniwd for the lowest 
grades of metamorphisll1 of tile }\ Ipine Facics, three of them bcing progressive and 
one retrogressivc: 

(1) Little visible mincmlogicn.l change n.pal't from some loss of birefringence of 
biotite and the formation of very fine·gmincd chloritic or clay minerals in the 
matrix. Zeolites in the matrix are 1'I1re, 

(2a) Detrital plagioela.se partly or completely altered to albite commonly 
accompa.ined by prehnite, Associn.tecl voleanics (spilites) have mineral assemblages 
conta.ining albite-ealcite-pumpcllyite-chlorite, and less characteristically epidote 
and/or prehnite and somctimes minor quartz. 

(2b) Prehnite i~ eonccntra,tecl in monomineralic veinlets and prehnite-ealeite 
veins, without much quartz, 

(3) Greywackcs hc,wily vcilleu with <PHtl'tz-prehnite with or without pump· 
ellyite. 

(4) Fracture planes producecl sllbse\jllcllL to the metamorphic maximum are 
filled by a sequence of miller"IH 1. , h~tt i" onc of in Cl' ea. sing hydration, namely prclplite, 
laumontite, stilbite, with ,LIHtlci mG a.lso posHible before stilbite. 
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