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e~llIllll\l·d I).v .i\1AltWIUK (J!l ,I(j) 10 I., ' .!:--.tll 11 I 1'1 II'II,k. S", ', 'r,,1 1IIIIIIIn'') thin ill'i1H of "ill'i(' 1,\11'1' 
alll' ... ·" lu il11]'1I1'I' 1"llIlllllltil , ' r ll,'k .I"" ";\IH',~"" : tllIlI ~ 11<" ",.,1,;1 . 1'lng iociaHu is ill pHI·t r"i'lac!'.! 
hy 1;111I"1H>l11 ill' Hlld ill ]lart iH l'i( IlI ' r ,iI I ,j IIZo ·.1 \I 1111 s,,,i ,, i I,' i I Wlll"" 'IlS or l'I'mai IlH I!.l; J'el iG(, 01 iglll'la;;,· 
W' IIIHII ·"iIlP. Sllilol'llinntll H)lO11 g ," 1"·.1,,,;\, iH 11 01 1I1 I" '>lll1lll 'l\. ill lHlIlTlnllLit.izoll vi( ,rie t1Ln~~, 
11\ till' gr(lIl IHlmnl'!'; of erYHtnl t ,\l fl~ "", I ".1 ... 1111., ;.fr,·,' \I :It'k,'s .. ", , I ill (,dTHc'('mu; HillsLOlll'H. L'nleilc-
11I1I1111)lIli(<, vui",; 111'0 l' {(,,,j,\lI'(' ,,), ,'11,1, /"".':' . ""I,,·.·i .dl., .d""g Ih" 1~".lding plmw:;. Hioti t" 
I<'IId>l 10 hll ellloJ'i(,izocl, [tn(l H(·'·IIII ,i.II" " ",,11 .. ""!"I\" . ,·ld"l'It.- nllcl HphollO ocelU·. gOl'k:; in 
t l ", l\('ul,uHlite ~lu ,.;() W('l'O lIokd l)1ll "1'1" 11' I II I,,, "'11'", 

:!.:1. Tit!' O/(lmn igneous 00'1111)/' ,,' 111/'/ (!s.WH'irt/!·I! F('I'III.ia'}f. 8('(Zimen/s 

~.:l.l, (/cologiw/81'I/inr;. (0'1<111 ' nli/(''; nor! h-<'aHtw;\.rcls across Lhe Htl'ike from the 
lowcst Tl'iaHsic beds of the 1I O/WIl Ili II i /Is, is Lhe Late Paleozoic OLama Intl'lIHive 
(,olllplex of which a.bout Hi Sfllt;U'O miles are exposed. IL con:;ists dominantly of 
Ilwtagn.bbros and albite micro-gmnites, <1.ssoeia.tcd with ker<1,tophyl'ic and Sl)ilitie 
ndcanics, some of which are hOl'nfelsed by the inLrusives. Although individual 
nH'1ll hers IU'e not all stril.tifol'lll in a.rra.ngomellt the ma.:>s is roughly concordant 
with Lhe enclosing sediments and is i nLcrprct.ed by WOOl> a.s having been overturned 
Lhl'Ough a.n angle of 110°. On jtH norLh Hide, t,l1(\ complex is in steeply dipping 
t.hrIlHL-contacL with pl'ehllit.c-iwaring grcyw;wkes which, as far as is known, grade 
nortll\vards through progl'eHHivci,Y Jllore 1ll<'[.;l.lHOl'p/los('(l rocks of the Tll'l.peka 
{;rolljl into Lht' Lypien,1 schi,;Ls of' COlllml Ut,a,go t.YPl" 

l'crllli'l.n VOICIl.llie gro,Ywackes and :1.HHfWi;1.kd d;u:it.ir: jjllfT:-l imnwdill.Lely :-lollth 
of tho cOlllplcx <1.1'0 pal'tly in CIl<! hClIin.ll<ii1.{: s(,,1.g{' or :1.ILnl't1.Lion a.nd pn.r(,ly ill thc 
l;wlllonLito :>Lage, Uond it W;1.S frolll Lhis :~I'e'Ll. thaL J I.U'l"l'ON (l!HDb) first drew 
a.ttention to the llletamorphic signifie;1.Ilco of laumontite. 

~,:l.~. Alteml'ion of the O/auw, G'O'llI'1Jle;t;. At lea.st Lwo typeH of Il.ltera.tion are 
ropre:>enLe<l: contt1.Ct met"1.ll1ol'phic cFfeet:> prodllced during the emplacement of 
:>Ilcccssively younger intrnsions; (1.!H1 !H1bsequent low-grade alteration of (1. more 
l'eg iomtl nature that has affcctecl the igncous complex and sedimenta.ry rocks 
alike. For example the conversion of kemtophyreH into plagioclase-hornblende
cpidote and plagioelase-hornblcnde- diojlsicle hornklses bclongs to the first type; 
~Libitization of the pJagioelase and vpining of the' "n.l11e 1'0elo:l with prehnite and 
l>ol11ct.imes Ianmontite belongs to tile secolltl Lypl', The later a.ltcration has 
undoubtedly been promoted by intclIHe crllH/Jing a/moHt Lhronghout the complex. 
ThiH has allowed free access to It ' ·:1.Ht slIrfaee-ar<.':l. of rock, of the water eHsential 
for the form:1.tioll of thosc miIH'mj,; (lia g nm;t.ic of z.eolite faeies conditions, and 
without which a high-tem]>emt1il'C' igncolls milleml assembll1.ge will be preserved 
at low tell1 pel'l1.tures virtually th t'CllIgllOllL geologiea.1 ti 111e'. J n both the basic alld 
more acidic rocks calciferou:> pln,gioc/:tHc is HOl11ething of a l'a.rity, its pJace being 
Ll\Jwn by cloudy albitc [1.nd/o,· a y,u'ioty of oth~r soconcla.l'Y minerals including 
epidote, pnmpellyite, prchniLc, la.llll1onLite, thomsonite and al1[1.1ei111e. Crush-zone 
laumontite associated with prchlliLe ha~ already been described (COOl\IBS, 1D52), 

The more basic rocks are of particular interest in showing the effects of zeolite 
facies metamorphism in an enyil'onment devoid of free silica. The most typical 
Ca-AI-silicate in these rocks is tholllsonite. 

An unusually fresh, bo.sic noritic gabbl'o, no. 946, from 125 chuins NE of Otama. Hull, 
,consists of bytownite AnS3' uugite flnd hypersi.heno aomotimcs mantled with hornblendo, minor 


