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831 U I I ' Over t h e p a s t f i v e months- my r e s e a r c h has- c o n c e n t r a t e d err 
. d i f J s r i r, L i a t i ng. b e t w e e n met a m o r p h i . c a n d r>v d r o t h e r r a t p r o c e s s e s a t ' 

. ;• . - t h e T r o u t L a k e d e p o s i t . Over ~e0 s a m p l e s were s e l e c t e d f o r t h i n ••': 
.sect, i .• ,.e>. s r n i n a t 1 O P t r o p i t h e a r e a , s u r r o u n d i ng - t h e . o r e d e p o s i t ' , ' 

;v ' ; whf ch.; P.' r e p l i e d d u n nq - t h e : summer: 'of 1.9&2V .-.I^. -a. f e n c a s e s t t . was-. 
;;>y'K\ .tippar.en.t-;;' • t h a t . '•., ' u c i - t v o e s - had •',' a e s a r@ i a-1 a en t i f i r.o • i n t ' - ) e-

.•••';'' :';: f '. • 1.1:: i; \.'at. .a La .. a; c:2•- 1 p e t av -.1 - a m c ; t i s. ^ ca.i c - s i 1 t e a t a'\ :-ch i . s t , :.'• 
'. a t i : u 3.. 82- tVi ' 5 i i : . L i f i e c l b i o t L t e s c ' a i s t ' ' i s ': a: • c a l c - ~ 3 i I l c a i a 

•'."v;- 3 c h i s t , a i •; J a t s t a . S 2 -T 0<a ''pn/11 I te"' i s a', c a I c a r a • u s p n \. I i i-1 e. 
l " i e s e c h a n g e s i n ; 1 i t h o i og v p r o m p t e d •- a new • g e o l o q i c a l map" 

•;'•.-• .•/'•'• t o oe i n t e r - p r e t e d , • a c o p y o f w h i c h acco'tpart2.es> t h i s r e p o r t . . 
;. "v. "•;•-;: .••••Three , f a u l t s on Copoer. C h i e f , i _ o s t T r a i 1, and f a i n C r e e k s , '-'.'•• 

\. -^J: • **; • ' a r o- • n?cp?55?r '/. i n ' o r d e r to- e»otair} t h e d x s t r i h u 1 1 •>> o f t h e 
•'••' Ortrpan a t e u n i t - . A w e l l d e f i n e d . a n t i c l i n e e x i s t s between M a i n a n d 

•a.,-' L o s t : T r a i l C r e e k s , w h i c h was • p r e v i o u s k y i n t e r p r e t e d a s a ."..'•' 
*:,a.a ;•;.;'.••'.•';,;; '"v..; <s c. r c 11 r r- . ,• B y ..'. - c o n s i d e r i n g t h e s t r u c t u r e •;.. a n d t o p o g r a p h i c 

'•'•.•; e v p r - s s i oif.' •. .; s v n t l i n e w G u r d v f e e p o s s i p l e on I v i f i r s p L , : n ^ £ 'i- sa, 
s i q m v i c a r 11 y g r e a t e r ' t h a n -f o r t y ~ f i v s d e g r e e s , '•• wfai c;~ " i s n o t . a -.a 

' 1 i-r-el v e x p l a n a t i o n from, t h e a v a i l a b l e s t r u c t u r a l , d a t a . 
h i n c r a i a s s e m b l a g e s w e r e i d e n t i f i e d fwarn--- t h e r - m s e c t i o n s • I. 

had p r e p a r e d . and were s u o l emented bv t h o s e c o l l e c t e d oy $ a a. t I a i 
.'':Ury'' F uan, and F y l est i n. i VH.1.. Or t h e b a s i s a f t n e T n - n e r a l . a s s e m b l ag.es / 

.metatr!.arnr;a c:: r e a c o i : o n s / w e r e w r i t t e 1 : and i s o c j r a d s i n t e r p r e t e d s I , I n 
_i en e r e 1 ̂  : c a c t i o n s .; i a c i v i ng q a r b e n a t e a n a c a l . c — s i 1 a c a t e TI ,--C-!" C I S •. -.. : 
ct/o --\od, "oc;ru:;';.' f 11 . The",--a ̂  | u r o t t SB~- h a s ' b e e r r i ' " d r r g roacr11 o n s 

. ^.gnVv;c;a;i^ b i a t t t e o c a i t t , wh. ah 
:-v;;:/;:̂ ;:;;; ••; •,"• a h o s t s t h e ; ot^e'-depos.T: t« : - ;' ' ;:;a"/ ^^^^^^P^^^frf^1 

•atjv;'/a' •••;-''• .•; .•To'̂;'.; ,.!a\f a . t l ~ e aoat. r i s p f u l i c o a l r s e d ' r s a c f e i o b s : are'./ ^ ar ,.: the.; ••.'•'." 
'. s y s t e m l-1q.O, S r 0 2 , AI20-T, K20,. • CaQ, H2G-,- C02, a*id a r e l i s t e d - ' 
, r b e l 

•3 w s c Q V i t e -f- 4 ' t a l t i t e ' t- 3 q u a r f . z : 2 z a i s n t e + 

3 K - f el.dsp.ar • + ^ C02T 4-- 2 H2Q • / t%0. r.;yi '' 

a 1 3 c h l o r - i t e . i 10 c a l a.i Le f 21 quartz:, = 2 z o t s i t e '% 
t r e m a l i t e ^ 10 G02' -\- B. K2Q :..a-

•Jr.1 

3>: ; >:; p:hIogc^t%e/-^-- :^4-, q u a r t r — 3 t r e m o l l t e - •* 5; '<-f e l d s p a r : ,̂ 
f-. r.':.V^"''^.C02 •; Va.r':. *' " • ' : • ' ; .fc. i\a 

4> M u s c o v i t e + 2 Z D i s i t e •+- 2. qxxa-T~"C2 = 4 a n o r t . n i t e + 
K — f e l d s p a r + H2Q ; • .-.• •. 

0 

• In., g e n e r a l t h e s e r . . t r e a c t i o p s a r e not. d r i v e n . t.o- c o m p l e t i on b u t 
r a t h e r t h ^ : h i g h e s t t e m p e r a t u r e a s s e m b l a g e s found' crj.rrasp.end':.; t o 
e q u i ' l i b r iufft: coriefi t i a n s b s i w e e r t ' a l 1 phases,-, a l t h o u g h l e s s commonl y: 
t h e l o w e r ' t e m p e r a t u r e p h a s e s h a v e been, d e p l e t e d i (-" i e . t h e 
r e a c t i o n s - haver p e r s i s t e d , o v e r a r a n g e o f c o n - d i t i o n s > . I n t h e 
f i e l d v atfe • w a s 4 s p e c u l ated^; t h a t ; a c h l o r s t e — b i o t i t a i.sogracl- c o u l d b e 
mapped. However, b i a t i t e i n v a r y i n g q u a n t i t i e s h a s been f o u n d 
i n a l l p h y l 1 i t e s i n s p e c t e d - A-lI f o u r o f t h e a b o v e r e a c t i o n s 
r e s u l t i n i s o g r a d s o f s i roi 1 a r s h a p e . A- w e l l d e f i ned a u r e o l e i s 
d e v e l o p e d a r o u n d t h e q u a r t z d i o r i t e q y k e l o c a t e d b e t w e e n t h e M a i n 
and L o s t T r a i l c r e e k s - From t h e s i z e o f t h e a u r e o l e i t c a n b e 
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e s t i m a t e d t h a t , a p l u t o n o f a t l e a s t 100 m e t e r s ' i n d i a m e t e r e x i s t s 
a t d e p t h , - The?, o v a l s h a p e o f i f . a at-irealt? pay Do c u e t o t o p o g r a p h i c 
,'effE;r.ts,, : a ;: pI u t a n w h i c h .. p l u n q e a I : a .•, t h e a rvar'thwest f : o r a 
c o m b i n a t 1 o n o f both-, a --The q u a r t z d i o r i te- ; d ke i s a n l / la; - m e t e r 
t h i c k a t s u r f a c e w n i : h i s mucfk t o e , s ~a.11 - t o c a u s e - the- y o b s e r v e d 
a u r e o l e. M Because::'•-the- ;? o r e b o d v i a a t t h e i n t e r g e c t i . o n : ' . o f .•••• the. 
q u a r t z d l o n t e and q r a r odI a r i t . a ; , 1.E i e • | 1 ~ t a'-sec11 on o i t h i s : sr- j j . I. 
q r'ke • wi t i i t h e s p e c u l a t e d : p l . u t o " a t d e p t h i s a- good a e x p l o r a t i o n 
t a r g e t . . . The ; r e s u l t o f AHA &.' i j ^ i l l i r g on t h e n o r t h w e s t s i a s o f 
'ax I \. a Groan it,.;. where . qr a n o d i o r i . t e :.was: i n t e r s e c t e d , ; :•; ' s u p p o r t s .the 
; v p c t h e s i a o f a p l u t o n " at:- pep L h § 'and i s an s n c a u r a q i n q a i g n f o r 
.tfte: a b o v e . e"; :ipl-oratfgrir . t a r g e t s - /•._-; :a' i%M a-t' -a ' . :. .; .vy.; 

r e > i U K- ,A $ e v l a e r a ? s u c h as c l m o z o i s i t e r e a c t i o r r i m s a r o u n d 
a y r o aane , . " and: c a ' t - j p a t s - LrtcT ua i o n s i n^'c h i o f i. t a ̂  s u g g e s t s p o s s i b l e 
r s t r o g r a t . d e aontaa.t -retamorphLsm- I n , ;.xamrnng t h e t h i n s e c t i o n s 
a o i 1 a c t e d b > t a u t U a „. Read, and F y l e s 1 c o n c l u d e t h a t £r aid. • c a s e s 
• t h e ':ataari-a n.;aa o f cU opt i da? i a., du.a i c t-.^dr o t h e r r n a i . croc, e s s e s , : and 
t h u s : i cV • c a n n o t be conaa de'red^pa^t: o f t h e . m e t a m o r p h i c assembl:ago:,., 
hut r ;ttnor 'tan on 1 | n a r k , t h a e x t e n t o-F b y p r o t n a r m a l a i t o r a t i on . 

.: . D :ef i.ninq: .. f-et a f o r oh i c au jj e o l a s a f ounb t $ a a c t u a l d e p o s i t has : 

p r o v e d •.. more;. d i f f i c u l t - owing/ to>-I.a.cka o f - . s u i t a b l e r e act.ions;: i n t h e 
s i . I i c::-i: ' i a ' : •• b x o f i t o : aah i s t , . • and-. 1 act---, o f . a • posu f e . a a s t .a o f • t h e 
dap a a 11 ou+ ~x o e t h e c o n t a c t a u r e o l e . - C o h t r a r a, t o : cor e l u s i o n s 
a a o a i : " i t i t t .-1 d, t n a r o c 1 s w e s t o f t h e Z f au.l t atppear • tea be- o f 
i i q i l o r ' ma'. -i j c>"p".i c grade-, - thast'i'-^".' any. '•"•Vertical':.' : •"•o-/e.a-'ior-1 h a s 
QCC:.:1" aed a.1 o1--q t n e f .a>.1 t tha; e a s t e r n ; , Q ; ooi'V :. v mi n e s l i c e ) ;.. w o u l o 

- ' V i'" c s u l a •' 1 h- t ha P oa r. c j of i ; i e ; i :.. -: a q r â,ci - Hc',vavcr , i: h i s d s 
auaaa-ct. ,• n e c a u s e o- • the-. Oi ' - i. u i t •• a d i s t a n g u i s h i n g • aa^ta'aorta":! e 
;.P F-.o-'1? ; n •/ c J r c ii •" • a i-" ,~i a I 1" o i ;ia p a. r a . t ' " d d i . t i o n a l : t h i n s e c t i o n s - a r e . now. 
•.. s? i n o p i '" a p a a • '• -i air l o c a t i o n a c l a s a r ;t'o '-t.no.' o-^qra d e p o s i t .' :•: r •.; a.r 
a. f o r I : t o d a-f i a a b e t t o r •• a n y t o n t a c t , a u r e o l e s . • '̂.'̂v'"̂-̂^̂  
i f : i n o r d e r t o s a l v e t h e o u e s t i o n . - a s t a ^ a o t h o r t h e "'. t o t i r e 
ha'lo 1' arou-'d | .tne . d e p o s i t i s \ a metamorphi c t - c r : v q; - c t h e r en a i 
=*-irr g trv» ah err. i. a a .I a o m p o s i t £. on a o t • v a r ^ous h i t t i t as' were-: d ^ t a r ' i v i t e a 
ay e i e c . t r are a c r o p r o b e a i a l v s i s . S a m p l e s w a r a col.' 1 e c t e o - b o t h 
fra'n w i t h i n t h e a d i . t a n d from.-, .diamond d r i l l , cora>„. • . . 

• I r- a, pa;f-ph v •" / e n i r c n T t a - ,: :hydrct.he rTa.l :-;y' h i o t i t s s . '.are: 
O r a r a c t e r a T ' d . by i i q - F'e > .' t^Beaa.a,. 1^74" ;> A t t h e r i e n d e ^ s o n 
c a p o s i t , : b x o t i t e s o f t h e p o t a s s i c a l t e r a t i o n zone*;.have 1 Mg Fe o f 
O«92~i-.i35 a n d t i n e n v d r o t h e r m a l b i o t i t e s h a v e Kg/Fe o f 
t ;;f5uTto^;!:;E-tid:£ng^ /:-,'7;',:''̂ ---:-:--r̂ "̂  

B.i.ct i h e s f r a f ; - w i t h i n t h e " o i o t t t e h a l o " ' a t : T r o u t L a ^ e have-
ftg/P'e' o f 0.63--•:>. S i , w i t b met3sedi.men.tary b i . o t i . t e front o a t s i d e t n e 
d e p o s i t ; h a v i n g . Mg/ F e o f T h i s s u g g e s t s t hac a i l t h e b i c t i t e 
4 s ' . u e t a m o r p l u t ;; i n ; ; o r i g i n T a n d ; i s n o t p a r t . o f at. p o t a s s i c 
a ! t e r a t i o n ''event. ' When- s e e m i n g l y d i f f ererr.t. b i o t i t e s - f r o m s a m p l e 
4 Or»S. tS w e r e a n a l y s e d , : t h e " h a l o " b i o t i t e i.n c o n t a c t w-ltb a 
g u a r t z - p I a q i o c l a s e v e i n ; was t h e ' same- c o m p o s i t t on a s -•. t n e 
" metase-di mjentar y" - b i Q t i t e T i m p l y i n g t h a t no r e - e q u i i . i b r a t i o n 
o o c u r r e c f a ' 'dup'fng h y d r o t h e r m a l a l t e r a t i a n , - and ;. tbat^mosrt'. b i o t i t e 
was formed- d u r i n g , m e t a m o r p h i s m . • • , •• 

The o n l y e x c e p t i o n t c i . thea Iow-rtg b i o t r . t e s i s f rom/sample: 51 — 
h-0 203*5m, : . w h e r e t h e Mg/Fe i s a s h i gh a s i .36. T e ; - c t u r a i 1 y, a 
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a. a 
q u a r t z v e i n a i s o i n o i c a t e s a 
t h i s - case- v t h e b i o t i t a ' i s 
CC:TDDSI 11 o r i i r a - / o n l y r e f l e c t 
h a s ' r e p l a c e d , ; • r a t h e r than-
'.but : i.t i s l i v e l y . t h a t K 
• :.ic a c c u r s t ! - i n - y h a s y c a s e 

'.-/.•'••ti 

.wel l d e v e l o p e d b i o / t i t e h a l o -around' a 
• h y b r o t h e r m a l . •• o r i g i n - . •;'a'' However i n / 
ropl B.-ing: t r e m o l . i t e t h D r s f c r e i t s ' •§";/';/; 
t h e c o m p - Q s i t i c " o f t h e m i n e r a l i t ' 

I r e p r e s e n t i n g , any . k I g m e t a s o m a t i s m , 
motasoinat.i cm ( p o t a s s i O ; a l t e r a t i o n . — ) 

The 1 1 o o r £ no . e o n t e n t o f b i o t i t e s h a s a l s o ;$ d e t e r m i n e d , 
h o w e v e r t h e r e p r o d u c i b i 1 i t y i s poor, o w i n g t o c o n c e n t r a t i o n s o-f 

,; .near • . P a c k g r c-und l e v e l . R e s u l t s , i >- t a k e i / s e m i - q u a n t i t a t i v e l a 
i i ' d i c a t a T. a at. t h e f 1 o a a i r c :, c a n t a n t / i n t \-F b i at i t as noa'-

; -aoomaTQusy . as. i s ; t h e c a s e f o r CI i m a a - t y p o d e p o s i ts:,; and t h u s t a o 
a t t e q - p t wi i. i . b e ~ a d e t o i m p r o v e t ^ o - n a l . t i c a l r o t r c d s . i t i s 

.; i r v t e r - e s t ! n g t a n o t e t a t . t r i e o y l v . P i o t i y o. a a s p t f c t e d . o-f b e i n b 
h / d r o t h e r m a l C S I - 6 a 2p3.'5m * a l s o h a s t h e . h i g h e s t f l a t r i n e 
c o n t e n t , h o w e v e r t h i s i s s t t l I r e l a . t i v e l y Iow ( 1. i wt7. J ;." when, 

ycoattars/da. t a- t, £ est -i1 o a, j. - . .a m a h i a Haada^ a an d e p o s i t y whi ch/ : •range' 
. ttp. • w i t f l ouri.no ' Gunow, i ..idi ngtroa „ and Mahoa I al9.S0 ha. 

C u r r e n t r e s e a r c n i s , , s & i / i l a d d r e s s i n g t h e p r o b l e m of' 
y.at a n o r o t x. a in . o r s u e h | d r- a t | a-'- : i • I ail t o r . t •.. a 1 ... and' | IT; v e s t i. g a b i o n 
y n t t t -.tko g i n at q s i ; y i - i c a i a •_ •' tha-; v a ^ i t u s f s i d a p a r a a t a n a 
. d e p o s i t - i.5 i n ; p r o g r e s s . . '" « ' a/yy 
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