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1.0 INTRODUCTION 

The P e l l y P r o j e c t was i n i t i a t e d i n 1976 to ca r r y out e x p l o r a t i o n f o r 
synsedimentary base metal depos i t s i n the P e l l y Mountains o f c e n t r a l 
Yukon. During the 1976 and 1977 f i e l d seasons a program o f r eg i ona l 
geochemical sampl ing and geo log i c p rospec t i ng was c a r r i e d out which 
r e s u l t e d i n the d i s cove ry o f a number o f new showings, many o f which 
were acqu i r ed through s t a k i n g . P r e l i m i n a r y g e o l o g i c a l , geochemical 
and geophys ica l i n v e s t i g a t i o n s were c a r r i e d out on most o f these 
c l a i m groups dur ing 1977. During 1978, d e t a i l e d r eg iona l geo log i c 
mapping was c a r r i e d out over about 100 square mi l es (250 square 
k i l o m e t e r s ) o f t e r r a i n between and around the c l a i m groups , and many 
o f the p r o p e r t i e s were mapped o r re-mapped a t a more d e t a i l e d s c a l e . 
The modest budget a l l o t t e d to the p r o j e c t du r i ng 1978 prec luded any 
expans ion o f the r eg iona l geochemical coverage and e l i m i n a t e d any 
p o s s i b i l i t y o f d r i l l t e s t i n g e x i s t i n g t a rge t s on the c l a i m groups. 

No f u r t h e r r eg iona l work i s proposed f o r the P e l l y Mountains w i t h i n the 
j o i n t venture a rea . D r i l l t a r g e t s e x i s t on the MM/JJ/DD, the BNOB, and 
the EROS c l a i m groups , and geophys ica l i n v e s t i g a t i o n s us ing an advanced 
type o f I.P. equipment i s recommended on the ANISE and HOWRU c l a i m groups . 
Th i s new I.P. t e chn ique , c a l l e d " Spec t r a l I .P . " , i s expected to become 
a v a i l a b l e a t some time dur ing the 1979 f i e l d season. 
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2.0 GEOLOGY 

2.1 TABLE OF FORMATIONS 

AGE UNIT LITHOLOGIC DESCRIPTION 

UPPER 
TRIASSIC 

(ft buff to grey silty and 
bioturbated limestone. 

CARBONIFEROUS ? Csl brownish grey siltstone 
and shale. 

UPPER DEVONIAN 
Mt tan to pale greenish-grey 

bedded chert. 

to 
Mvt tuffaceous cherts, acid to 

intermediate volcanics, and 
minor intercalated dark 
brown to black shales. 

MISSISSIPPI 
uDNs black to dark brown and 

grey, generally siliceous 
shales with minor intercalated 
volcanics. 

SILURIAN 

to 

DEVONIAN 

SDd 

SDq 

sandy and silty, buff to 
pale grey weathering dolomite. 

buff to grey weathering 
dolomitic sandstone. 

0RD0VICIAN 
to 

SILURIAN 
OSsl black, incompetent shales, 

variably silty and calcareous 

UPPER CAMBRIAN 

to 

u€0sl 

u€0v 

u€0vb 

dominantly buff to silvery-
grey weathering limy phyllites. 

dominantly basic to intermediate 
volcanic flows and tuffs, 
variably sheared and phyllitic. 

basic, chloritized volcanic 
flows. 

0RD0VICIAN uGOslv volcanic and sedimentary 
components about equally 
abundant or undivided. 

LOWER CAMBRIAN V6d, c, cl carbonates and elastics. 
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2.2 DISCUSSION OF FORMATIONS 

2 .2 .1 1-Gd, I S c l , Kc 

These f o rma t i ons , Lower Cambrian and o l d e r i n age, c o n s i s t o f 
va r ious types o f carbonates and e l a s t i c s which have not been 
mapped i n any d e t a i l . The con tac t between these format ions and 
the Upper Cambrian Kechika Formation i s presumed to be an 
unconformi ty , but our mapping coverage i n the area o f the con tac t 
i s too sketchy to con f i rm t h i s . 

2 .2 .2 u€0s1, u€0v, u€0vb, and u€0s1v 

The i n t e r n a l s t r a t i g r a p h y w i t h i n the Kechika Formation i s complex 
and we have not attempted to unravel i t i n d e t a i l . N e v e r t h e l e s s , 
the fo rmat ion can be subd i v ided i n t o two o r three major subun i t s 
based on gross l i t h o l o g i c c h a r a c t e r i s t i c s . 

Subuni t u€01 c o n s i s t s o f l imy p h y l l i t e s and s i l t y l i m e s t o n e s , 
u s u a l l y b u f f weather ing but o f t en forming s i l v e r y - g r e y t a l u s s l o p e s . 
Th i s l i t h o l o g y makes up the bu lk o f the Kechika Formation i n the 
area we have mapped. 

The v o l c a n i c s u b u n i t s , u€0v and u€0vb, c o n s i s t o f a v a r i e t y o f 
b a s i c to i n te rmed ia te f lows and t u f f s , a l l o f which are f o l i a t e d 
and more o r l e s s c h l o r i t i z e d . The des i gna t i on u€0vb r e f e r s t o a 
t h i c k sequence o f amygdaloidal b a s a l t s which can be recogn ized over 
a s u b s t a n t i a l r eg iona l a r e a , beg inn ing j u s t south o f the HOWRU 
and extend ing to the southeast out o f our mapped a r e a . Subuni t 
u€0v i s best exposed i n the Porcupine Thrus t P l a t e which i s t h r u s t 
on top o f the M i s s i s s i p p i a n sha les and v o l c a n i c s throughout most 
o f the a r e a . 

Where l imy p h y l l i t e s and f o l i a t e d tu f faceous l i t h o l o g i e s are both 
about e q u a l l y abundant, the des i gna t i on u€0s lv i s used. 

• • • • 4 
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The t o t a l t h i ckness o f the Kechika Formation i s imposs ib l e to 
determine because o f the i n t e r n a l de fo rma t ion , but i s probably 
w e l l over 100 meters . 

2 . 2 . 3 OSsl 

Th i s fo rmat ion c o n s i s t s o f pa le grey-brown to b l a ck ca l ca reous 
and s i l t y s h a l e , u s u a l l y s o f t and incompetent and o f t en p y r i t i c . 
In the southeast corner o f the mapped area the u n i t i n c ludes 
s u b s t a n t i a l th i cknesses o f i n t e rmed ia te l a p i l l i t u f f s and o the r 
v o l c a n i c d e b r i s . Bedded che r t s which o v e r l i e the Kechika Formation 
i n the headwaters o f the McConnell R i v e r have been i n c l uded i n t h i s 
u n i t because o f t h e i r s t r a t i g r aph i c p o s i t i o n , but do not resemble 
the l i t h o l o g i e s t ha t o ccu r elsewhere i n the P e l l y Mounta ins . The 
t h i ckness o f t h i s fo rmat ion i s between 100 and 300 meters . 

2 .2 .4 SDd and SDq 

These u n i t s represent end members o f a probably cont inuous sequence 
o f s h e l f type sha l low water rocks rang ing from sandy do lomi te to 
d o l o m i t i c sandstone. Weathering co l ou r s vary from pa le grey to 
b u f f , w i t h the b u f f c o l o u r be ing t y p i c a l o f the s a n d i e r s e c t i o n s . 
Th is fo rmat ion o v e r l i e s OSsl conformably and w i th no s t r u c t u r a l 
b reak , but very f r e q u e n t l y these format ions are t h r u s t on top o f 
the M i s s i s s i p p i a n o r younger s t r a t a , w i t h on l y a t h i n f i l m o f 
O rdov i c i an sha les preserved as a l u b r i c a t i n g ho r i zon a t the base 
o f the ca rbonates . Th icknesses o f u n i t s SDq and SDd vary w ide l y 
and r a p i d l y from p lace to p l a c e , as one would expect f o r rock 
fo rmat ion o f t h i s t ype . The maximum observed t h i c knes s i n the 
areas we mapped would be about 300 meters . 

2 .2 .5 Mt , Mvt, and uDMs 

The sandstone-carbonate fo rmat ion i s o v e r l a i n a b r u p t l y and p o s s i b l y 
unconformably by a sequence o f sha l es and v o l c a n i c s , i n d i c a t i n g 
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subsidence and marine t r a n s g r e s s i o n . The sha le and v o l c a n i c 
members i n t h i s Upper Devonian to M i s s i s s i p p i an age package 
are i n t i m a t e l y in terbedded and are not always r e a d i l y d i v i d e d 
i n t o the va r ious s u b u n i t s . G e n e r a l l y , however, where the u n i t s 
Mt and Mvt can be mapped a t the 1" :1320 ' s c a l e , they appear to 
be high i n the Devon i an-M iss i s s ipp i an s e c t i o n . Un i t Mt c o n s i s t s 
o f tan to pa le g rey , o c c a s i o n a l l y dark g rey , bedded c h e r t . These 
che r t s are probably a t l e a s t p a r t l y t u f f a c e o u s , and no doubt the 
s i l i c a i s v o l c a n i c i n o r i g i n . U n i t Mvt c o n s i s t s dominant ly o f 
pa le g r e y , brown o r g r e e n i s h , o f t en p y r i t i c , p y r o c l a s t i c s rang ing 
i n c l a s t s i z e from f i n e t u f f s to coarse agglomerates . These 
v o l c a n i c s are o f t e n mod i f i ed by a s t r ong p e n e t r a t i v e f o l i a t i o n . 

The sha le member o f the f o r m a t i o n , uDMs, c o n s i s t s o f b l a c k , dark 
brown, o r grey co loured s i l i c e o u s sha les and a r g i l ! i t e s , w i th minor 
in terbedded greywackes, t u f f s , and che r t sandstones . Bedded p y r i t e 
occurs a t some l o c a t i o n s i n t h i s u n i t and i t o f t e n weathers r u s t y 
as a r e s u l t . 

U n i t My c o n s i s t s o f t r a chy t e and s y e n i t e s tocks which occur near 
Seagu l l Creek and i n d r i l l ho les on the MM p r o p e r t y . These 
i n t r u s i v e s tocks are presumed to be subvo l can i c e q u i v a l e n t s o f the 
f e l s i c p y r o c l a s t i c s . 

The t o t a l Upper Devonian to M i s s i s s i p p i a n package reaches th i cknesses 
o f a t l e a s t severa l hundred meters c l o s e to v o l c a n i c cente rs but o f t e n 
i s much l e s s where v o l c a n i c ma te r i a l makes up a s m a l l e r component 
o f the f o r m a t i o n . 

2 .2 .6 C s i 

The v o l c a n i c and che r t u n i t s Mvt and Mt are o v e r l a i n w i th apparent 
con fo rm i t y by a r e l a t i v e l y t h i n fo rmat ion c o n s i s t i n g o f bu f f and 
brownish c o l o u r e d , b i o tu rba t ed s i l t s t o n e s and s h a l e s . The t h i c k n e s s 
o f t h i s fo rmat ion i s p robab ly l e s s than 100 mete rs , and i t and the 
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o v e r l y i n g fo rmat ion are on l y seen i n the southeas t corner o f the 
mapped a rea . 

2 .2 .7 uft 

Ove r l y i ng u n i t C s l , again w i th apparent c o n f o r m i t y , are brown and 
grey wea the r ing , b i o t u r b a t e d , s i l t y l imes tones . The top o f t h i s 
fo rmat ion i s always i n t h r u s t o r s teep f a u l t con tac t w i t h o t h e r 
rock t y p e s , so the t o t a l t h i ckness i s not known. The s t r a t i g raph i c 
th i cknesses exposed near the HOWRU c l a i m group exceed 200 meters . 

• • • • 7 



- 7 -

2.3 STRUCTURE 

2.3 .1 Regional R e l a t i o n s h i p s 

The s t r u c t u r a l geology o f the eas te rn P e l l y Mountains can be 
summarized as c o n s i s t i n g o f a s e r i e s o f t h r u s t s l i c e s o f v a r i a b l e 
t h i c k n e s s , which have been f o l d e d , and cut by l a t e r steep f a u l t s . 
A l though t h i s s t r u c t u r a l s t y l e had been recogn ized by prev ious 
workers (Wheeler, Green, and Roddick , 1960; Tempelman-Klui t , 1977) , 
what had not been recogn ized was t h a t i n d i v i d u a l t h r u s t panels are 
cont inuous throughout the a r e a , and tha t the t h r u s t f a u l t s r ep resen t 
not s m a l l - s c a l e i m b r i c a t i o n s o f on l y l o c a l s i g n i f i c a n c e , but 
r a t h e r major r eg iona l detachment su r faces a long each o f which 
s u b s t a n t i a l d isp lacements must have o c c u r r e d . A southwest-to-
nor theas t t e c t o n o s t r a t i g r a p h i c s e c t i o n through the map-area has been 
cons t ruc t ed (F igure 1 ) , showing the general o rde r o f s t r u c t u r a l 
s t a c k i n g o f the va r ious t h r u s t sheets p r i o r to past t h r u s t i n g 
deformat ion and steep f a u l t i n g . The s e c t i o n begins a t the MM proper ty 
southeast o f Seagul l Creek and extends i n a rough ly eas t-nor theas t 
d i r e c t i o n , a l though i t i s v a l i d f o r most o f the map-area. 

As d i s cussed e a r l i e r , mapping du r i ng the 1978 f i e l d season was 
d i r e c t e d towards de te rmin ing the s t r a t i g r a p h i c and s t r u c t u r a l 
p o s i t i o n o f economica l l y i n t e r e s t i n g s e c t i o n s o f Devono-Miss i ss ipp ian 
v o l c a n i c s and s h a l e s . The r eg iona l geology maps (Maps 2-1 to 2-5) , 
show t h a t throughout most o f the map-area, these u n i t s are 
conta ined w i t h i n a s i n g l e t h r u s t panel tha t i s bounded both above 
and below by Cambro-Ordovician v o l c a n i c s and p h y l l i t e s . In the 
southwestern p o r t i o n o f the map-area (on the MM/JJ/DD c l a i m g roups ) , 
and i n two o the r areas (BNOB p r o p e r t y , and near the headwaters o f 
McConnell R i ve r ) an a d d i t i o n a l t h r u s t sheet c o n s i s t i n g o f 
S i luro-Devor : ian carbonates and q u a r t z i t e s , and p o s s i b l y a l s o minor 
O rdov i c i an b lack sha les l i e s between the Devono-Miss i ss ipp ian 
s e c t i o n and the upper Cambro-Ordovician s e c t i o n . Th is s l i c e 

. • • • 8 
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e v i d e n t l y wedges out to the n o r t h e a s t . Confus ion i s f u r t h e r 
compounded by the presence o f t h i n s t r u c t u r a l s l i c e s o f 
s e r p e n t i n i z e d u l t r a m a f i c s between the S i lu ro-Devon ian rocks 
and the unde r l y ing Devono-Miss i ss ipp ian package on the 
MM/JJ/DD c l a i m groups (and p o s s i b l y on the BNOB c l a i m group 
as w e l l ) . 

The nature o f the con tac t between the Devono-Miss i ss ipp ian 
s t r a t a and the unde r l y i ng p h y l l i t e s i s not e n t i r e l y c l e a r . West 
o f the Ketza R i ve r (between the IGLE and HOWRU c l a i m groups) i t 
has been i n t e r p r e t e d as an e r o s i o n a l unconformity (Tempelman-Kluit 
e t a l , 1976) , r a t h e r than a t h r u s t s u r f a c e . There are seve ra l 
l i n e s o f evidence tha t argue s t r o n g l y a g a i n s t t h i s , as f o l l o w s : -

a) nowhere i n the map-area has a basal conglomerate been 
noted beneath the o v e r l y i n g package; 

b) one phase o f i s o c l i n a l f o l d i n g seen i n the Devono-
M i s s i s s i p p i a n s l i c e does not c a r r y through i n t o the 
unde r l y i ng u n i t s , i n d i c a t i n g tha t a t l e a s t l o c a l l y the two 
sequences have been deformed s e p a r a t e l y ; 

c) t i g h t to i s o c l i n a l a n t i c l i n e s occur i n the Devono-
M i s s i s s i p p i a n package, l o c a l l y w i th S i lu ro-Devon ian 
carbonates and q u a r t z i t e s i n t h e i r c o r e s , i n an appa ren t l y 
conformable r e l a t i o n s h i p . These p l a t f o r m s t r a t a t y p i c a l l y 
form cont inuous u n i t s o f r eg i ona l e x t e n t , y e t they are o n l y 
l o c a l l y present beneath the Devono-Miss i ss ipp ian package. 
There are three p o s s i b l e exp l ana t i ons f o r t h i s p rob lem:-

e i t h e r i ) a r eg i ona l unconformity i s^p resen t between the 
Devono-Miss i ss ipp ian and o l d e r , unde r l y i ng r o c k s , but i s 
post S i lu ro-Devon ian i n age: 

i i ) the S i lu ro-Devon ian s t r a t a are not everywhere con t i nuous , 
but l o c a l l y form narrow lenses o f very l i m i t e d a r ea l ex ten t 
(perhaps i n topograph ic h ighs on an eros io .-a l s u r f a c e ) , 

o r i i i ) the con tac t between the Devono-Miss i ss ipp ian and 

. . . . 10 



- 10 -

Cambro-Ordovician rocks i_s_ a t h r u s t f a u l t , which has 
formed a t a h igh l e v e l through an i s o c l i n a l l y - f o l d e d 
sequence o f S i l u r i a n through M i s s i s s i p p i a n s t r a t a , 
and which on l y l o c a l l y cuts down i n t o the o l d e r r o c k s . 
Th is l a t t e r e x p l a n a t i o n appears to be the most l i k e l y . 

A middle ground between the t h r u s t f a u l t / u n c o n f o r m i t y t heo r i e s 
can a l so be argued: the con tac t may be an unconformity a long 
which l o c a l detachment has taken p lace du r ing de fo rmat ion . There 
i s l i t t l e o r no f i e l d ev idence , however, to suppor t t h i s p o s s i b i l i t y . 

Evidence presented here i s i n s u f f i c i e n t to c o n c l u s i v e l y s t a t e t ha t 
the lower contac t o f the Devono-Miss i ss ipp ian s e c t i o n i s a t h r u s t 
f a u l t . The problem cou ld probab ly be r e s o l v e d by a d e t a i l e d 
examinat ion o f s p e c i f i c pa r t s o f the map-area. In p a r t i c u l a r , the 
nature o f the con tac t where i t outcrops immediate ly southwest o f 
the CHZERPNOUGH c l a i m group shou ld be s t u d i e d . I s o c l i n e s i n b l ack 
sha les w i th carbonates and q u a r t z i t e s i n t h e i r cores are best exposed 
immediate ly northwest o f the HOWRU p r o p e r t y ; these shou ld be. 
examined to determine whether the carbonates and q u a r t z i t e s are 
cont inuous around synformal noses , o r whether they are c u t - o f f 
aga in s t l imy p h y l l i t e s . In a d d i t i o n , the con tac t shou ld be mapped 
i n g r e a t e r d e t a i l both nor th and south o f C l o u t i e r Creek, where 
i t outcrops over a cons ide r ab l e d i s t a n c e . 

The on l y importance o f the argument, however, i s t h a t i f the 
con tac t i s a t h r u s t f a u l t , some o f the lower po r t i ons o f the 
Devono-Miss i ss ipp ian s l i c e may l o c a l l y be m i s s i n g , where the noses 
o f synforms have been cu t o f f . I f the con tac t i s an unconformi ty , 
the sequence shou ld be complete throughout the map-area. S ince a l l 
o f the economica l l y i n t e r e s t i n g s e c t i o n s o f sha les and v o l c a n i c s 
appear to be i n the middle o r upper pa r t s o f the package, they 
would not be a f f e c t e d by the absence o f s t r a t i g r a p h i c a l l y lower u n i t s . 

. . 11 
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The s i m p l i f i e d t e c t o n o s t r a t i g r a p h i c s e c t i o n shown i n F igure 1 
does not a c c u r a t e l y po r t r ay the h igh degree o f s t r u c t u a l complex i t y 
t h a t i s e v iden t i n pa r t s o f the map-area. The importance o f 
s m a l l - s c a l e imbrications and sp l a y f a u l t s rooted i n major t h r u s t 
zones (seen i n po r t i ons o f the HOWRU c l a i m group and near the 
headwaters o f the McConnell R i v e r ) , f o r example, are not i n c l u d e d . 
These c o m p l e x i t i e s are on l y o f l o c a l importance , however, and do 
not s i g n i f i c a n t l y a f f e c t the v a l i d i t y o f the s e c t i o n as a whole . 

I n d i v i d u a l t h r u s t panels are q u i t e v a r i a b l e i n t h i c k n e s s , but 
g e n e r a l l y do not exceed 500 meters . This v a r i a b i l i t y probably 
r e s u l t s from the fo rmat ion o f the t h r u s t f a u l t s dur ing de fo rma t ion , 
such t ha t a s i n g l e t h r u s t s l i c e might be emplaced, deformed w i th 
the unde r l y i ng s t r a t a , and then cut by a l a t e r , roughly p l ana r 
t h r u s t s u r f a c e , produc ing a thrust-bounded panel whose th i ckness 
a t any p o i n t depended on the p o s i t i o n of the e a r l y f o l d s . Boudinage 
may a l s o l o c a l l y c o n t r i b u t e to the th i ckness v a r i a t i o n s . 

2 .3 .2 S t ruc tu res i n the Devono-Miss i ss ipp ian Sequence 

Most o f the mapping c a r r i e d out was concent ra ted on the Upper 
Devonian and M i s s i s s i p p i a n u n i t s (Un i t s uDMs, Mv, Mt , and My). 
S t r u c tu r e s w i t h i n t h i s package are l o c a l l y h i g h l y complex, and 
mapping i s not everywhere o f s u f f i c i e n t d e t a i l to permi t a complete 
i n t e r p r e t a t i o n . Deformation (and metamorphism) i s most in tense on 
the MM/JJ/DD c l a i m group, where i t has been s t u d i e d i n cons ide rab l e 
d e t a i l f o r the past f i v e f i e l d seasons. A complete d i s c u s s i o n o f 
t h i s s tudy i s presented elsewhere (Mortensen, 1978) and w i l l on l y 
be b r i e f l y summarized here . For the remainder o f the map-area, 
e i t h e r outcrop area o r development o f s t r u c t u r a l f a b r i c s i s too 
l i m i t e d to a l l ow a con f i den t c o r r e l a t i o n o f p a r t i c u l a r phases o f 
deformat ion throughout the b e l t . 

On the MM, J J , and DD p r o p e r t i e s , metamorphism reaches lower 
amph ibo l i t e f a c i e s , and drops o f f r a p i d l y to the no r theas t . The 
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cause o f t h i s h igh metamorphic grade and s teep metamorphic 
g r ad i en t has been a t t r i b u t e d to a narrow locus o f r e l a t i v e l y 
h igh heat f low immediate ly west o f the MM and JJ p r o p e r t i e s 
which cu lminated i n the i n t r u s i o n o f g r a n i t i c b a t h o l i t h s i n 
Mid-Cretaceous t ime (the N i s u t l i n B a t h o l i t h borders the J J p roper ty 
on the wes t ) . The r e s u l t o f t h i s h igh heat f low was an i nc reased 
d u c t i l i t y i n the var ious rock t y p e s , hence deformat ion was more 
i n t e n s e , and metamorphic f a b r i c s were b e t t e r developed on the 
MM and J J p r o p e r t i e s than elsewhere i n the map-area. 

Two phases o f r eg iona l dynamothermal metamorphism have occur red 
on the MM and J J p r o p e r t i e s r e s u l t i n g i n two superimposed se t s 
o f f o l d s . The f i r s t metamorphic event was o f lower amph ibo l i t e 
f a c i e s (as de f ined by minera l assemblages i n s c h i s t s on the 
MM p r o p e r t y ) , and produced u p r i g h t , no r thwes t e r l y - t r end ing i s o c l i n e s 
t h a t a f f e c t the Devono-Miss i ss ipp ian s t r a t a , but e v i d e n t l y not the 
o v e r l y i n g t h r u s t shee t s . The second phase event was o f upper 
g r eensch i s t f a c i e s , and was roughly c o a x i a l w i t h the f i r s t . 
?2 s t r u c t u r e s are megascopic, t i g h t - t o - i s o c l i n a l , recumbent f o l d s 
t h a t , on the MM and J J p r o p e r t i e s , deform the Devono-Miss i ss ipp ian 
package as we l l as a l l o v e r l y i n g s t r u c t u r a l s l i c e s . A t h i r d phase 
o f de fo rmat ion , w i th no a s s o c i a t e d metamorphic r e c r y s t a l l i z a t i o n , 
produced r e g i o n a l - s c a l e warps t ha t are up r i gh t o r s l i g h t l y over turned 
to the no r theas t . I t has been suggested tha t F3 f o l d s are 
" r e l a x a t i o n s t r u c t u r e s " r e l a t e d to the emplacement o f the N i s u t l i n 
B a t h o l i t h (Tempelman-Kluit , p e r s . comm., 1978) . 

Evidence f o r polyphase deformat ion i s a l s o present elsewhere i n the 
map-area. Some o f these events can be c o r r e l a t e d w i th f o l d i n g 
phases de f i ned on the MM/JJ/DD c l a i m groups. For example, t i g h t 
up r i gh t f o l d s t h a t are very s i m i l a r i n s t y l e and o r i e n t a t i o n to 
the Fx phase as de f i ned above have been mapped i n the northwest and 
southeast p o r t i o n s o f trie HOWRU and on par ts o f the IGLE c l a i m groups. 
S i m i l a r l y , i n the v i c i n i t y o f Peak 7001 on the CHZERPNOUGH c l a i m 
group, a megascopic, recumbent, n o r t h w e s t e r l y - t r e n d i n g f o l d nose i s 

. . . . 13 



- 13 -

p r e s e n t , c l o s i n g to the southwest , w i th a we l l -deve l oped , 
p e r v a s i v e , a x i a l - p l a n a r c leavage . Th is c leavage has been l a t e r 
deformed by an u p r i g h t , no r thwes t e r l y - t r end ing s e t o f warps 
w i th a poo r l y developed a x i a l p l ana r c r e n u l a t i o n c leavage . These 
two phases are h i g h l y r emin i scen t o f F2 and F3 s t r u c t u r e s on the 
MM and J J p r o p e r t i e s . 

Some o f the s t r u c t u r e s seen i n the area cannot be r e l a t e d to 
p a r t i c u l a r f o l d i n g events . For example, a l a r g e east-west t r end ing 
a n t i f o r m mapped on the BNOB c l a i m group does not appear to 
correspond w i th any o f the deformat ion events on the MM and JJ 
p r o p e r t i e s . 

The nature o f the deformat ion w i t h i n the Devono-Miss i ss ipp ian 
package appears to have been l a r g e l y c o n t r o l l e d by the abundance 
and competency o f con ta ined v o l c a n i c u n i t s . Deformation i n the 
b e l t (w i th the excep t ion o f the high-grade zones on the MM and 
J J p r o p e r t i e s ) i s most i n tense where the v o l c a n i c s are e i t h e r 
s c a r c e , o r are dominant ly p y r o c l a s t i c s , r a the r than massive f lows 
and i n t r u s i v e s . The r h y o l i t e / t r a c h y t e domes, and s y e n i t e s tocks 
between Seagul l Creek and McConnell R i v e r , and the massive f lows 
(or s i l l s ) on the EROS c la ims have apparen t l y been p a r t i c u l a r l y 
r e s i s t a n t to de fo rmat ion . 

. . 14 
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3.0 PROPOSED EXPLORATION 

No f u r t h e r e x p l o r a t i o n o f a r eg iona l nature i s recommended f o r the P e l l y 
P r o j e c t . F i ve c l a i m groups r equ i r e f u r t h e r i n v e s t i g a t i o n du r ing 1979; 
these are d i s cussed b r i e f l y here and i n more d e t a i l i n separate p rope r t y 
r e p o r t s . 

3.1 MM/JJ/DD 

The extended mapping o f the MM b lock succeeded i n t r a c i n g the 
b a r i t i c - s u l p h i d e minera l ho r i zon to the no r theas t n e a r l y to the 
DD c l a i m boundary. Two r e l a t i v e l y sho r t d r i l l ho les are recommended 
to t e s t t h i s m i n e r a l i z e d ho r i zon where i t outcrops i n the v a l l e y 
bottom o f MM Creek. One a d d i t i o n a l deep ho le i s proposed to t e s t 
f o r northwest ex tens ions o f the main massive su lph ide l ens i n t e r s e c t e d 
i n DDH 77-MM-03. These three ho les r e q u i r e about 2500' o f d r i l l i n g . 

3.2 BNQB 

One d r i l l ho le has been proposed on the BNOB c l a i m group to t e s t 
the westward ex tens ions o f the b a r i t i c - s u l p h i d e bed which occurs on the 
c l a i m group. Zoning w i t h i n the b a r i t e and w i t h i n the host v o l c a n i c s 
suggest t h a t the b a r i t i c - s u l p h i d e s may grade i n t o massive su lph ides i n 
t h i s d i r e c t i o n . One d r i l l ho le o f about 500* depth would t e s t t h i s 
p o s s i b i l i t y . 

3.3 EROS 

Prominant gossans geochemica l l y anomalous i n l e ad and z i n c occur 
downslope from a major EM conductor i n uDMs b lack s h a l e s . The m i n e r a l i z e d 
zone does not outcrop and must be t e s t ed by d r i l l i n g . P robably two 
d r i l l holes w i th a t o t a l footage o f 1000' would be enough to t e s t t h i s 
geophysical-geochemi ca l t a r g e t . 
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3.4 ANISE 

Numerous e l ec t romagne t i c conductors occur on the ANISE p r o p e r t y , 
a s s o c i a t e d w i th widespread but e r r a t i c l e a d - z i n c geochemical anomalies 
and su lph ide f l o a t . The problem here i s to eva lua te the conductors 
i n some manner which w i l l enhance some and e l i m i n a t e o thers as p o t e n t i a l 
d r i l l t a r g e t s . Th is seems to be a c l a s s i c a l s i t u a t i o n i n which to 
t e s t the Spec t r a l I.P. method when i t becomes a v a i l a b l e . I f t h i s 
equipment i s ready f o r f i e l d use e a r l y i n the season , then d r i l l t a r g e t s 
may be i d e n t i f i e d i n t ime f o r d r i l l i n g i n the f a l l . 

3.5 HOWRU 

A few loose ends remain on the HOWRU c l a i m group, most o f which can be 
t i e d up by us ing the Spec t r a l I .P. technique over two o r th ree l i m i t e d 
pa r t s o f the p rope r t y . In p a r t i c u l a r , t h i s type o f geophysics shou ld 
be c a r r i e d out over an unexpla ined geochemical anomaly i n the overburden 
covered southeast pa r t o f the c l a i m group, and the method should be used 
to t e s t the ex ten t o f the sandstone hosted m i n e r a l i z a t i o n a t the main 
showing. The abundance and v a r i e t y o f minera l showings t ha t occur on 
the c l a i m group suggests t ha t we should not be too hasty about w r i t i n g 
i t o f f , even though the 1978 g e o l o g i c mapping d i d not l o c a t e ore-grade 
m i n e r a l i z a t i o n over any s i g n i f i c a n t w i d t h . 
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In summary, about 4000' o f diamond d r i l l i n g remains to be done on e x i s t i n g 
t a rge t s on the MM, BNOB, and EROS c l a i m groups , and a d d i t i o n a l d r i l l 
requirements may develop from the Spec t r a l I. P. surveys which are 
recommended f o r the ANISE and HOWRU p r o p e r t i e s . The 4000* o f d r i l l i n g and 
the geophys ics w i l l r equ i r e a budget o f $150,000. 

I t shou ld be noted tha t a l l the c l a i m groups are i n good s tand ing u n t i l 
1980 o r 1981, and t h e r e f o r e , there i s no requirement to c a r r y out the 
proposed e x p l o r a t i o n dur ing 1979. 

R e s p e c t f u l l y submi t t ed , 

P. M. DEAN 

J . M0RTENSEN 

December 20 , 1978. 












