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Tile N i f t y  pro&wrby is along east  s M e  of Xoosgulch River a t  lat- 
itude 52" 35' N, longituce 126" 25' w at elevation abmt 1200 meters on 
mp sheet 93 B/g, 
where Trzns West Helico?ters have 8 base, 
the main highway northmxd up the floosgulch River to w i t h i n  four miles of 
the property, 

The property is 15 n i l e s  nort?l northeast of Hqensborg, 
A logging rcm3 extends f r o m  

The pro&perty is m e d  by Robert Dickinson and Murray McCLaren and 
is under option to P a  Ocean Oil Lt& 

A t  the  rea_uest of D, McInr,Is, of BE Ocean Oil Ltd., J, R, 
Wmcock and T, Booth,  assisted by two helpers s-mt eight days on a pre- 
llmi_nary geolcgical investigation. Most of the t5me IZLS spent in mapping 
(Scale 1:500) the c q l e x  geology in the  v i c in i ty  of the mineralization. 
Base stations were placed with a chajn and c o n p s s  and elevations estab- 
l ished at each stztion to be used as 8 ccmtrol for  the geo lx ica l  mp-plng, 
The elemtion et station 1 was arbitrarily set at I200 meters. 
a small grid w a s  ?laced across the  trend of the mineralizatio?l t o  ac t  as 
a control for geological mapping, so i l  saxpling and so- orientation Shoot- 
back EM work, 

In a d d i t i a ,  

In t h e i r  geological mpping Woodcock checked the rock types and 
measured distances with the aid of a hip chain wh77.e To Booth put the data 
on the f i e ld  rap, 
a n t s  surveyZng control stations, 

A t  t h e s  this  WLS done cancurrently with the two assist- 

In order to facil i t&te reference t o  the geolwical msp, several 
g e o l q k a l  features have been named.. 
I & i n  Gossan, which includes the galena s b m i n g  and the old ad i t ;  Central 
Gossan, which lies 70 mters northwest of Main Cossan end is separated 
*am it by an area of considerable cover; and Morthwest Gossan which is 
separated f r o m  Central  G0ssa.n by a cliff-fom5n.g dike system, 

Taese include three areas of gossan: 

Three min dikes have also been nmed. These include "Andesite 
Dike" ,  "Central D5ke" and "Northwest Dike Wstem", 
on the geological nap, 

These narces are rrarked 

All rock types are f i e l d  names only. 

GE3ERAL GEQUX;Y 

Geological History 

Before reviewing the detai ls  of the rock types and geology, 
one can summsrize the  =in events of the geological history as  folluws: 

L Formtian of an acid volcanic pile ,  apgarently get t -  more 
acidic (whiter colour) near Yne top. 
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2. 
and 
the 

Th5s has been cut by andesite feeder which enlarges upward 
eventually expazlds into a volcanic area f y l l i ng  a b a s h  on 
sodtheast s ide  of the acid volcanic pile, 

Deposition of a pyrite-lithTc l a g i f s t o n e  followed by 8 
layer that contains barite and galena, 

4, Faulting took place a t  some integral, probably af'ter dew- 
sition of all of the laplllistone, 

5. 
been 

70 
with 

Rock 

hbaqueous erosion removed any i r regular i t ies  which m y  have 
produced by the faulting, 

Andesite dlkes cut t h e  underlying strata. 
feeders t o  the volcsnics of intermediate composition which 
t h e  " capr ock". 

These were pr&*-' 

Fault- has placed some acid volcanics in 3wctaposition 
caprock units. 

Units 

Four main rock units comprise the nzpped volcanic strata. 
These include: 
(2) t h e  acid volcanic pile;  (3)  porphyritic andesite which forned north- 
east of the  acid volcanic pile and interfingered w i t h  t h e  zcid volcanics; 
and (4) the cam- andesitic volcmics which rest 0x1 a disconfcrn5tg 
above the underlying two rock units, 

(1) a base of interbedded acid and intermediate volcanics; 

The Volcanic Base: The base on which t h e  acid volcanic pile  was 

These can be mapped in the forested area downslope Acorn the Flab 
deposited is a sequence of interbedded acid and intemediate volcanic 
rocks, 
~ s s a n ,  They caa be traced f'rom the gulley which exposes t h e  Central 
Gossan, southeasterly t o  where they axe intersected by the  crosscutting 
andesite di!x and related volcanics or t o  where they are obscured by very 
coarse rubble corning *om these andesites, 

The lowest horizon mapped is a dark green colour volcanic 

This has only been 
rock of i n t e m d i a t e  composition, prdbably andesite, 
f l o w  rock as the evidence of fiegments is minimal, 
mapped i n  t he  east part of t h e  area o f  investigztion, 
be traced further to the southeast with more mapping, 

Much of it could be 

It could probably 

Overlying the andesite horizon is a fine grained acid vol- 
canic, generally grey or white and generally weathering to a white cherty 
appearmce, This is sMlar t o  the lower s t r a t a  w i t h i n  the acid volcanic 
pile; however the  rock type does tend t o  get a darker c a l m  with a green- 
fsh tint towards the northwest. It does contain l i t h i c  frzgnents up to 
two centimeters across, The matrix is possibly a tuffaceuus rock, 

Overlying the  acid volcanic horizon and prdbably hterlayered 
with it is a relatively coarse f i q p e n t z l  (fiqgfients in the larger s ize  of 
the tuff classification) characterized by a green colaur. I n  places fhg- 
ments of white chert are h c l u d e d  and 3n places the f'.rapents are epidot- 
ized. The 
cblorite or grey colour becomes mre intense in 8 northwesterly direction, 

Hawever, most of t h e  green colour fs probably due t o  chlorite,  
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A dark grey fine-grained 
places within this l m e r  sequence and 

volcanic rock occurs in several 
also as a f e w  t h i n  layers within 

the acid volcanic pile, This is probably anfiesite. In places it has 
been mapped as a separate unit or rock type. 

The Acid Volcanic Pile: On t h e  map, the acid volcanics have been 
divided into five units, 
relationships between the units can be determined the f i e ld ;  in 
cases such subdivisions include areas of acid volcanic rock whose r e l a t ion -  
ship t o  the adjacent units is s t i l l  unknow~~, 

So= of these are  legit-hte divisions where the 

1. The'white to light grey acid volcmic rock forming most of 
the E~5.n Gossan and fhgering southeastward in to  t h e  andesitic vol- 
canics has a v e r y  finsgrained matrix which is probably tuffaceous. 
It contains abundant disseminated pyrite end some obvious l i t h i c  
fragments, 
colour and in other places it has 8 greedsh tint. 

erally weathers a white colour. 

In places the  abundance of pyrite makes it a grey 
Kavrever, 

I throughout most of the units it 5s light grey t o  white and it gen- 

2. At the top of the white tuffaceous unit is a pyrite Lapi l l i -  
stone in which abundant pyrite (some is as f r w - e n t s )  is mixed with 
white volcanic fragments and lapill5. 
ferous rock has been separated out as a u n i t  on the nap; in other 
places areas of local  disseminated pyrite are i nd ica t ed  with 
orange hachures, Under the hand lens much of the  rock appears t o  
be mainly pyrite; however i t s  l a w  specific gravity and i t s  lack of 
conductivity I n d i c a t e s  a very porous rock 

Nuch of thls highly pyriti- 

. - ._ . 

- _  - - -  
4. The bedded acid volcanics of Morthest Gossan, where examined, 

includes t w o  types of strata. 
weathering flne-grained rock is interbedded with greenish grey 
beds generally less than t e n  centimeters thick, 
ded zones are interbedded w i t h  more mssive beds of fl-ne-gra-lned 
greyish green rock, 
pyritic. 
*om the acid volcznics of Central Gossan by 8 dike system. 

In one type, thinly bedded white- 

These thinly bed- 

The thinly bedded parts of this u n i t  are very 
This area  of l i g h t  coloured acid volcmics is separated 

Smaller meas of thinly bedded acid volcanfcs on the lower 
slope of Central  Gossan hzve a l s o  been included within t h i s  unit ,  
However, this second area of thinly beCded V o l C ~ ~ C 8  is bounded by 
minor faults and its corre la t ion  with acid volcanics of other areas 
is uncertain. 
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5. The upper p z t s  of C e n t r r l  Cossan contain hi&hly pyr i t ic  
fragmental rock in direct contact with the overlying a n d e s i t i c  
volcanic caprock, 
volcanics, 
due t o  minor faul ts  which cut t h i s  gossan Rrea, 

This changes damward i n to  less pyri t ic  acid 
The c w e  dawnhard is somewbat :'uTeadar, partly 

along the south side of Central  Gossan 3s ail area of 
acid volcanics which are very me-grained, weather white, are 
generally grey t o  greenish grey on the fresh surf'ace, and have 
relatively l o w  pyrite content, These rocks have been mapped as 
a separate u n i t  because the i r  relationship t o  the other acid 
volcanic units is unknown, because they generally have a darker 
fresh surface and because they have 8 low pyrite content, 

A f k u l t  bounds t h i s  unit on the northvest. A faul t  m y  
separate t h i s  questionable unit fYoa the acid volcanics of X a i n  
Gossan; hawever if such faul t  does efist ,  it cannot be mapped 
because of lack of exposures, 

The Andesite Dike and Flows: Andesite which  contains white 

This dike expands upward and chmges t o  f l o w  rock which fills 

The rock t y p e  on the northwest part of this large mss of 

feldspar phenocrysts occurs as a dike c u t t h g  the  acid volcanics below 
the  trail, 
a basin or a relatively l o w  l y i n g  area on the east side of the acid 
volcanic pile, 
volcanic rock i s  similar t o  tha t  found lower down in the  dike. 
t m i d  the sautheest, (away f r o m  the dike) the volcanic rock becomes 
epidot ized. 

However, 

A smll layer of pyr i t i t e  acid volcmics appears t o  be com- 
pletely interlayered with t h i s  andesitic volcanic horfzon, 
this area of acid volcanics i s  actually an interlayer within the andesitic 
unit  indicating continuing acid volcanism or whether i ts  apparent inter- 
layering is due t o  geometry is not  known,. 

However, whether 

The Caprock: The capping andesitic volcanfcs may be under- 
Faults which m-st through the acid volcanics of lain by a discmfomity, 

Central Gossan do not appear t o  displace the  mdes i t ic  volcanics of the 
caproc)c, These fiults may be very minor in displacement; however some of 
them have up t o  tcn centimeters of gouge and some of them can be traced 
for t e n s  of meters through the underlyjlg acid volcanics, 

Thus it appears that  there has been erosion prior t o  depo- 
sition of the caprock Such erosion had t o  be subaqueous, The caprock 
volcanics r e s t  directly on pyrite lapi l l is tone (e .g .  a t  Central Gossan) 
and the pyrite lapil l istone under the discmformity is not oxidized 
except for the small m u n t  of oxidation induced by the  present aerial 
exposure. 

The lower 0.5 meters of t h e  caprock overlying the  pyrite lap- 
jllistone of Central Gossan i s  bleached. 
oration of some pyrite and formtion of some acid during deposition, 

This probably indicates incorp-  



Miscellaneous h d e s i t i c  Dikes: Several dikes of an andesitic 
composition ( f i e l d  identification) cut the acid volcanics; some of these 
acted as feeders for averlying andesitic volcanics, 
th3se is the  porphyritic andesdte dike which expmds dras t ica l ly  upward 
before it merges the large area of similar rock type wbich has been3nter- 
preted as a basin of zndesi t ic  lams (see previous section), 

Most striking of 

Dark green a d e s i t i c  dikes occur ‘t;hroughuut the area, gen- 
erally less  than one neter thick, 
pyrite and by presence of tension (or shrinkage) gashes, 
of similzr rock type; hodever it is much thicker than normal, 
through the northwest part of l -kh  Gossan, 
been mapped on both sides of this dike. 

These are characterized by lack of 
Central Dike is 

It cuts 
Galena mineralization has 

A dark coloured, possibly andesitic, porphyqr dike forms the  
proninent c l i f f s  of the Northwest D i k e  System, This dike rock merges with 
an enlarged area of simil~zr volcanic rock a t  i t s  lower end, Although t h i s  
mass of rock at the 1m.-r end of the dike has been included within the same 
rock unit, more detailed mapping aided by thin section work might separate 
it *om the dike rock as volcanic rock, 

The G-ossan h e a s  

As prev5ausly noted, the gossan areas have be.en differentizted 
and namd for ease of reference, 
part of the k%ite fine-grained acid volcanic pile, 
a pyrite-rich l ~ . p i l l i s t o n e ,  
writs or with bar i te  2regxents or with jasper frsg~nents. 
white rock is grey with abundance of fine-grained pyrite evenly distributed 
through oat. f 

Fain Gossan is coincident with the upper 
ESch of this migbt be 

Pyrite frzgments m e  mixed w i t h  l i t h i c  f h g -  
In places the 

The pyrite acid volcanics may in te r f inger  with andesitic vol- 
c a n i c ~  i n  a southeasterly direction. 
zoms is  arbitrary and generalized; closer studies W i n  change the detail,  

The boundary between the pyri t ic  

Central Gossan has extremely high pyrite content a t  the top, 
Obvious pyrite fragm-its are exrhedded in a pyr i te - l i th ic  mtrix. 
pyrite content chznges sharply damward to l esser  zlDounts of pyrite w i t h i n  
t h e  acid volcvlic pile, 
content across srslll faults. 

High 

I n  places, there may be sharp changes in pyrite 

The re la t ively thinly bedded volcanics of Northwest Gossan 

The yellow limonite is 
contain considerable pyrite. A l l  rock types, including the  more massive 
greyish green beds, weather a very yellow colour, 
especially noticeable in the inaccessible vertical c l i f f s  t h a t  extend up 
to the andesite cqmock, 

MIIWLZEITIOI? 

- The best galena mineralization is exposed i n  the benches south of 
Central Dike, near station l3, The mineralization m y  have En overall 
relationship to the beddhg in this area; however in d e t a i l  it is quite 
erratic. The sane zone of lead mineralization occurs on north side of 



the  anr'lesite dike where it is exposed i n  a very small. area between t h e  
t a lu s  below and the andesite caprock, Sparse chalcopyrite occurs with 
some of t h e  galena and zinc analyses reported by M. McClaren indicate 
presence of 1lp;ht colaured sphalerite, 
'%barite trench" with some barite-pyrite f ' r qpen ta l  (between s ta t ions 16 
and 17). 
north of s ta t ion 1 and it is exposed as a raughly banded mass (one meter 
by two meters) on the north end of the  bench near s t a t ion  3, 
occurrence might be a Large boulder incorporated in the. tuffaceous rock, 

Sparse galena also occurs. in the 

Galena is also scsttered throughout the acid volcanics just 

Thisunusual ---.-- 

Sone of the  galena fromthe bench neax station 13 develops a 
bluish tarnish a exposure, 

Barite mineralization overlies or 5s associeted with the galena 

A b u n d a n t  p p i t e ,  SOP! of which appears t o  be a 

The most intense ba r i t e  mineralization occurs i n  the  trench 

on both sides of Cent ra l  Dike and minor ammxts are also found i n  the  
trench near station 14. 
barite-pyrite fk.agrEntal occurs i n  the "barite trench", between stztions 
16 and 17. 
at station 17 and in a pile  of rock removed from the trench a t  s ta t ion 18, 

Jasper occurs in minor amounts ebwe the bQ-rite mineralization 
south'of Central D i k e  and as a & w e  with pyrite in exposures at  the 
head of a trench southwest of s ta t ion 14, 

The various types of mineraliz=tion occur in a zone near the top 
of the a c i d  pile where they are associated with high pyrite zones, 
some exposures a thin layer of acid volcanics l i es  above the  mineralized 
zone, separating it f r o m  the overlying andesites of the caprock, 

Ln 

Yapping b s  shui i  t h a t  t h i s  mineralized zone and the  enveloping 
py r i t i c  volcanics probably forms a continuous zone which is not displaced 
by faulting, However, there is the  poss ib i l i ty  t h a t  erosion has cut into 
the  zone north of and east of s ta t ion 15 and t h a t  the werlying caprock 
volcanics project do-mward through the  mineralized zone t o  r e s t  on the  
unde-rlying acid volcaaics, 

GEOLOGICAL STW@TURE 

The beddir.. a t t i tudes taken in the acid volcanic pile of the Y l i n  
Gossan, the  mineralized zone, the  underlying volcanic formtions and the  
overlying caprock strike between 90" and 110" azimuth and dip between 40" 
and 50" nor theas t ,  

At t i tudes  taken on bedding In the Central Gossan zone generally 
strike east  t o  northeast and d i p  40" t o  50" northwest, 
change in a northwesterly direction; possibly across a fault ,  

This indicrtes a 

Vellbedded acid volcanic rock i s  exposed north of the Morthwest 
Dike System. 
between b0 and 50" northwest, 

Bedding a t t i t u d e s  i n  t h i s  azea m e  consisten\ with dips 



Several att i tudes were taken away.from the area of mineralization, 
One measurement onbedded P p i t e  zones along the creek west of moosgulch 
River indicated a str- of 0" azimuth and a dip of h" west, 
attitude taken higher on the mountain t o  the south of t h i s  same creek and 
west  of Xoosgulch River indicated a strike of 9" azimuth and a dip of 75" 
smth, An at t i tude taken on some highly sheared and epidotized mdesi t ic  
volcanics i n  the creek about one half mile below camp indicated a s t r ike 
of 0" azimuth and a dip of 5" south. 

Another 

Bulb have been mapped i n  several places, There are several which 
cut and displace the Central Gossan area, 
pyrit ic acid volcanics adjacent t o  slightly pyritic acid volcanics, The 
mpped fault lying along the east side of Central  Gossan dips 55" south- 
west, 
gouge, 
the acid volcanics, 
have prduced an irregular surface and t h i s  i r regdar  surface must have 
been removed by subaqueous erosion prior to deposition of the over- 
andesitic caprock, 
appear t o  be offset  by the l i t t l e  mapped faults, 

Som of these place highly 

This fault contains about ten centimeters of comdnuted rock or 
Another smll fault separates the so-called andesite porphyry from 

These faults, 5f they have had any displacemmt, must 

The contact or the so-called "disconfordty" does not 

A more 5 m p o P i t  fault separates the Central Gossan from Northwest 
This fault appears to juxtaposition andesitic caprock on the eas t  Gossan, 

with acid volcanics on the west, 
th i s  fault system and now separates the two g o s s m  areas and forms a con- 
spicuous resistant ridge, 
lies between the dike and the caprock endesites and eppears to project 
upward into the  caprock may be a sliver of the northwest block of bedded 
acidic volcanics, 
posures are on inaccessible cliffs,  

The porphyry dike has been injected along 

The small sliver of pyr i t ic  acid volcanics w h i c h  

This interpretation is uncertain as the definitive ex- 

The axea between Xain Gossan and Central Gossan is largely covered 
by vegetation and overburden, Possibly a fault occurs in t h i s  area t o  
separate the smll exposures of highly p p i t i c  rock of the b%in G-ossan 
zone f rom the relatively l o w  pyrite l ight grey fine-grained zcid volcanics 
to the nart;hs?est, 
desit ic caprock completely surrounded by faults, This vertical thin layer 
of andesitic rock m y  be a gravity s l i d e  from the  caprock. However, other 
interpretations are possible (e,g, a dike). 

The map also shows a block of what appears t o  be an- 

Most of the apparent l a t e ra l  discontinuities between acid volcanics 
of the &in Gossan and the adjacent andesitic volcanics to the east prob- 
ably result f r o m  deposition in gulleys and basins. 

GEDPHYSICAL WORK 

Resistivity mezsurements with a multimeter show that the highly 
pyritic rock of the acid volcanic zone (called pyri te- l i thic  lapil l istone) 
is non-conductive, 
probes must be on the same crystal, 
meas of galena, especially the relatively coarse g rabed  galena, where 

In  order to get any conductivity on this  pyrite, both 
This contrasts with the more mssive 



blocks of sulphide mineralization and rock expsures up t o  one meter across 
have f'air conductivity, Thus, it appears t h a t  the  e lec t r ica l  methds such 
as El4 should be able to di f fe ren t ia te  the  galena sections Froa the pyritic 
sections i f  the galena bodies are of sufficient s ize  and are close enough . 
t o  the surface t o  be detected. 

The grid llnes a d  a line across the main galena showing ( s ta t ion  
13) were tested with the Shootback EM equipment, 
alies resulted frm the work done on rainy deys; hodever when two of these 
7 e s  were re-checked on a sunny day the anomlies Fiere absent, 
ation is offered for  this discrepancy, Bqerience has shwn such discrep- 
ancies in other places, although not so mirous ,  

>'any small spurious anom- 

No explan- 

The conclusion is tha t  the Shootback EM did not  shaw any signif-  
icant anomalies, probably because t h e  size of the conductors within reach 
were too smU, 
dip about 40" in to  the hill, 
increases sharply over the short horizontal distances t o  the northeast, 

The topography rises at an angle of over 30" md the s t ra ta  
Thus the dis tmce t o  the potential contact 

GEOCHEMTCAL WORK 

Four grid lines based a t  7$-meter intervals were slashed, blazed 

The slope changes were recorded and the approx- 
and ribboned m d  stations were established a t  the 25 meter horizontal d i s -  
tances along the lines, 
j.mate elevations calculated and these appear on a separzte nap, 
samples taken a t  25 meter spacing have been submitted to Vaxeochem Lab 
Ltd, fo r  zinc and lead analyses, 

Au, s o i l  

Where a good podsol has developed the rusty B horizon was saqled. 
On much of the steep slope, however, the so i l  of the A and the B horizons 
and talus has been mixed because of damsfope creep. 
mixture varies f r a m  a greyish brown t o  a dark brcm colour, 

The resulting so i l  

Rock chip samples of the acid volcanics were taken in several 
places and these have been subdt ted  for geochemical analyses for copper, 
lead, zinc, and mmganese, Also the  be t te r  mineralized parts of the benches 
and trenches were chip sampled and the samples submitted for  asseys for 
lead, zinc and silver, 

Rock s p e c h n s  have been taken f r o m  many parts of the property and 
from many rock units and these axe presently in  storage at J, R. Woodcock 
Consultants Ltd. The locations are also sham on the sample number mp, 
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