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INTRODUCTION 
cc" To f ac i l i t a t e  reference in t h i s  report, the various branches of 

Ball Creek and the many dist inct  gossan zones that  occur along these 
basins have been named. Ball Creek flows easterly into Iskut River 
and a major branch flows fromthe northwest and enters Ball Creek 
6 kilometers west of the Iskut River. This branch w i l l  be referred 
t o  as North Fork. Also, 13 kilometers w e s t  of I sh t  River, Ball 
Creek has two nrerging branches; a major one fYomthe northwest and 
a minor one called South Branch, from the southwest. 

Lying along the main part of Ball Creek are two conspicuous gossans. 
the Goat  zone on the north side, 9 kilometers w e s t  of Iskut River 
and the Ball Creek zone 0x1 the south side, 9.5 kilometers west of 
Iskut River. Opposite the Ball Creek zone, high on the c l i f f s  north 
of the creek, lies the Cliff zone. 
North Fark, above the  timber line, i s  the Camp zone. Another large 
conspicuous gossan l ies in the upper reaches of South Fork and th i s  
w i l l  be referred t o  as the South Fmk g~ssan. 

Lying along the w e s t  side of 

Interest i n  the property began in 1963, when Southwest Potash staked 
the Mary claim group t o  cover the C l i f f  zone. 
cansisted of geological mapping, geochemistry and 199 feet of diamond 
drilling with a very s m a l l  d r i l l .  

Zn 1966, Stikine Exploration restaked the  area but did no work. 

In  1970, I?ewmont#staked the Greg Grarp over the  area now covered by 
the Tara Claims. 
and geophysics. Also, in 1970, Great Plains Dewlopmeat Campany L t d  
staked the ME and ROC claims. 

Work was m b i n a l .  and 
. 

, 

The company did some geological mapping, geochemistry 

In 1971, Newmont allowed i ts  claims t o  lapse and subsequently Great 
Plains staked the Tara 1-27 claims over these lapsed claims. 

Work fram 1970 through 1975 by Great Plains Development, including 
2013 m (6,606 feet) of diamond dr i l l ing,  disclosed only small  amoullts 
of copper and lesser molybdenum mineralization, EncauTagement was 
not sufficient t o  warrant further exploration work 
Development did nothing af te r  1975. Up t o  th i s  point all work had 
been concentrated on the large gossan zmes t o  the north of Ball 
Creek on wha t  were considered as copper prospects (Camp, C l i f f ,  
G o a t  zones ). 

Great mains 

Mr. D, -,while with Great Plains Development, noted the alteration 
and mlybdemrm mineralization found t o  the south of Ball Creek and 
suggested exploration for  molybdenum. In  1979, Mr. Dan B r y a n t ,  
acting as  a crmsultttnt for Mr. Mmn, rnade two v i s i t s  t o  the area and 
recoanmended work on the B a l l  Creek zone. 
with Mr. J. R. Woodcock t o  do some preliminary mapping and rock geochem- 
i s t r y  and t o  acauire additional claims. 

In the f a l l  of 1979, he returned 

This work resulted in a decision t o  do additional mapping plus about 

.../ 2 
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lo00 meters of diamond drilling in 1980. 

Because of the excessive exploration activity in Bri t i sh  Columbia. 
efforts t o  get a major d r i l l  contractur were unrmccessf'ul although 
enquiries started i n  November 1979 and continued through early 1980. 
Pinally, in July, Lyons D i a m o n d  Dr i l l i ng  contracted for a minimum 
of 3000 feet of dril l ing.  

;Employees for J. R. Woodcock Consultants Ltd. arrived in the area 
July 3 t o  begin camp construction and mapping. 
arrived w i t h  their  equipment on July 27 and began dril l ing on A u g u s t  
1, 1980. 

Igms brothers 

Lyons Diamond Drill- Ltd. i s  a new company with l i t t l e  capital. 
The d r i l l  was not in good conditim and RS a result performance was 
poor with numerous breakdms. 
m o r e  powerAtl drill and a new mast. 
new mast collapsed. 
d r i l l h g  and with winter setting in, the dril l ing was halted and 
the camp and equipment removed. Although the original planned foot- 
age of d r i l l i ng  was achieved, the extra depth of holes thak were 
subsequently desired could not be achieved. 

The drillers decided t o  purchase a 
Bad luck continued and even the 

On October 21, with l i t t l e  or no progress in 

Drilling caaditions were generally good 
first 85 meters of Hole 80-1 was very broken and this necessitated 
12 meters of triconing. 
most of Hole 80-2 was i n  good ground. 
encountered a t  depth in Hole 80-2 causing numeraus delays and a 
general slowing down of the dril l ing operation. 

A t o t a l  of 953.1 m (3127 ft. ) of diamond dr i l l ing  was ccmpleted 
fblfilling the preliminary objective of 3000' of drilling. This 
included bL 4 m (1317 f't. ) in Hole 80-1 and 551.7 m (1810 ft. ) in 
Hole 80-2. 

Some of the ground in  the 

However? the reminder of Hole 80-1 and , 
Extreme water pressure was 

In  addition, the rock geochemistry coverage over the target was in- 
creased with 140 additional rock samples. 
geology map, scale 1:1o00, was made of the rugged Ball Creek target. 
Three days of recannaissance prospecting and rock geocbem work was 
done on the bright gossans t o  the north of Ball Creek ( C l i f ' f  zone 
and par t  of Goat zone). A few days were also spent staking a large 
bright  gossan abaut 8 km t o  the southwest along Ball Creek. 
claims, named the Ball claims, included 70 units. 

A stadia controlled 

These 

Examination of the core included the logging of lithologies, mineral- 
izaticm and other petrographical features. 
intensities, etc. were noted. The number and type of quartz veins 
(white quartz versus bluish, translucent quartz) and the number of 
carbanate veins were recorded. The mount of pyrite was estimated 
and categorized as low, medium or high. 

Alteration types, 

The core was systematically sp l i t  and sampled, with 3-meter samples 
taken approximately every 12 meters. Sampling intervals w e r e  adjusted 
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i n  places in an attempt t o  maintain one rock type in any sample. 
These samples were analyzed geochemically for Mo, Cu, Pb, Zn, Mn, F, 
and S. 
few samples w i t h  high capper and molybdenum values were subsequently 
assayed for Cu? Au and Ag. 

A few selected samples were a lso  analyzed for Sn and W. A 

The surface rock geochemical data i s  presented on a topographic base 
map (scale 1:5OOO) produced by Integrated Resources Photography Ltd. 
Individual maps present the results of each element and for the 
sample rmmbers. The geochemical results f r o m  the core me presented 
on a profile (scale 1:lOOO) which also includes the geology. The 
number of qUartz vefnlets is also presented an a separate profile. 

J. R. Woodcock directed the program and visited the property several 
times during the program. 
definition of the geologic units. 
making suggestions for the logging. 
management of the program and lugging the core. 
helped w i t h  the mapping and the collection o f t h e  rock geochemical 
samples. 

He fnitiated the surface mapping and the 
He also reviewed a U  the core 

In  addition, he 
Dennis Gorc was responsible for 

Other personnel include Paul Stanneck who was respoasible for the 
setting q) of the camp and Phillip Gewthrop andScott Robinsan who 
assisted I&. Gorc. In additioa, Mr. Donald Mum and Mr. Wt Cameron 
of G. R. C. Exploration Company Ltd. and W. Donald B-t visited 
the pruperty several times and &e suggestions and observatims 
concerning the core and the surface geology. 

, 

LOCATIOIV rUm, ACCESS 

The Ball Creek property i s  located in the Liard Mining Divisim 
straddling N.T.S. map sheets lo&-& and l o k ; - l W  with the center of 
the property a t  latitude 57" 16.5' and longitude 103" 24'. 
only 10 krn. (6.2 miles) west of highway 37, the rugged terrain makes 
the pr-y accessible only by helicopter. The nearest settlement 
i s  Isbt,  B. C. located 70 loa (43.5 miles) t o  the northwest along 
highway 37. 

Although 

Tenajohn Center, a roadhouse near Iskut, can provide accQmmodatioDl 
and meals. &so Betty Burris at Tenajohn Center also supplied 
expeat- services and f?%cilities for helicopters t o  land and re- 
fbel. 

Helicopters are usually based a t  Dease Lake, 70 km (435 miles) t o  
the north of Iskut; Stewart, 150 km (93.2 miles) south of the prop- 
erty and Watson Lake, 305 lm (190 miles) north of the praperty. 
Occasionally a helicopter can also be obtained f i a m  lLaa5ohn Center 
or f r o m  Schaft Creek, 50 h northwest of B a l l  Creek. lphe 1980 
program also made extensive use of a helicapter contraded t o  B. C. 
Hydro and temporarily based pear Bob- Lake. Trans PKnrincial 

.../ 4 
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Airlines has scheduled flights from Terrace t o  Bobquin Lake, Schaft 
Creek and Iskut. 

Almost a U  supplies including fuel  must be shipped up from the c i t i e s  
to the  south. 
Highway 37 and w i l l  drop goods a t  any desired location provided 
adequate instructions are given. 

The extreme topographical r e l i e f  in the  v ic in i ty  of the B a l l  Creek 
property can cause serious problems i n  working on the property. The 
r e l i e f  along much of the c l i f f  zone and over parts of the B a l l  Creek 
target  i s  in places so extreme tha t  the aid of an experienced mountain 
climber would be needed t o  safely reconnoiter. 
not apply t o  the en t i re  area,movement about the property i s  slow and 
difficult  and often accessible only because of vegetation which pro- 
vides handholds. 

Such r e l i e f  severely limits the choice of d r i l l  s i tes .  The two d r i l l  
s i t e s  of 1980 are  two tha t  could be prepared without excessive costs. 
Even then the s i t e  for 80-2, located a t  the lower edge of the c l i f f s .  
reauired extensive hand excavation and cr ib  construction. 
s t ruct ion of additional s i t e s  higher on the h i l l  would be costly and 
w o u l d  a l s o  en ta i l  a helicopter based a t  camp t o  mwe men and eauip- 
ment between d r i l l  s i t e s  and camp. 

A combination of heavy snowfall  and steep r e l i e f  makes snow s l ides  a 
cornmon occurrence along the B a l l  Creek valley. Such s l ides  preclude 
surface exploration in ear ly  spring. These s l ides  in addition w i t h  
the steep r e l i e f  would severely l i m i t  any future access road and 
l ike ly  necessitate that any production ad i t  be collared a t  the junc- 
tion of the North Fork with Ball  Creek located three kilometers east  
of the B a l l  Creek target. 

Lindsay's 'prucking provide a weekly service along 

Although t h i s  does 

Con- 

The B a l l  Creek property i n i t i a l l y  included the ME and the mG claims 
staked in 1970 for  Great Plains Development Company and Chevron 
Standard Limited (partners Fn the Kinskan Joint V e n t u r e  Agreement). 
This jo in t  venture was owned 57.5$ by Great Plains Development and 
42.5% by Chevron Standard Limited. 
Plains Development Company Ltd.. were acquired by Norcen Energy 
Resources Ltd. 

Ia the period 1 9 7 1 t o  1973, the property expanded t o  the  north with 
the addition of the T M A ,  KENT, EI)M, BARE, BR and VKR claims (Table I). 
After 1975, the partners ceased exploring the property. 
some of these claims lapsed (Table 11). 

In 1979, G.R. C. Exploration Company Ltd. s ta r ted  t o  negotiate an 
option on the Ball  Creek properQ from the Joint Venture Partners 
and in conjunction with the proposed option, the DON 1, 2. 3. 4 and 5 

Subsequently the assets  of Great 

In 1979, 

... /5 
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grid claims were staked as agent for John R. Woodcock. 
bill of sale transfers these claims to Norcen Energy Resources Ltd. 

In 1980, to facilitate an application of assessment work, the sizes 
of the DON 1 to 4 claims were reduced and the DON 5 claim allowed to 
lapse (Table I11 and IV). Also in 1980: 4 claims including seventy 
units were staked as agent for John R. Woodcock over a large gossan 
about 7 kilometers southwest of the Ball Creek property. 
the B W  1, BAIL 2, BW 3,  end BALL 4 are on the South Fork of Bell 
Creek (Table V). 

The data for the claims ere tabulated on Table I to Table V which are 
as follows: 

An unrecorded 

The claims, 

TABLE I 

Data on Claims Existing Prior to 1980 

C W M  NAME 

ME 1-18 
ROG 1 - 20 
ROC 22 - 27 
RoG 29 
ROG 31 
ROG 33 - 34 
TARA1-27 
K ) M  4-32 
BR 1 - 3  
- 1 - 2  
rn 7 (fi.) 

CLAIM NAME 

ROG 35 - 40 
VKR 1 - 6  
BARF: 3 - 1 1  

BARE 14 - 15 
MWT 1 - 6  

BARE 12-13 

RECORD 19uMBER 

'6259-76 
48091-10 
48U-16 
483.3-7 
48118 
48ll9-20 
55799-825 
68388-95 
69897-99 
69895-96 
55085 

TABLE I1 

Data on Lapsed Claims of Original Group 

RECORD m E R  

48121-26 

70630-38 
70639-44 

70854-55 
55079-84 

71204-05 

RECORD MTE 

August 19, 1970 
August 25, 1970 
August 25, 1970 
August 25, 1970' 
August 25, 1970 
August 25, 1970 
Sept. 28, 1971 
Sept. 21, 1972 
July 18, 1973 
July 18, 1973 
August 18, 1971 

LAPSE DATE 

August 25, 1979 
Sept. 24, 1979 
Sept. 24, 1979 
Sept. 24, 1979 
Sept. 24, 1979 
Aug. 18, 1979 

... /6 
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TAJ3LE I11 

Data on Don C l a i m s  

CLATMNAME: TAC NO. RECORD lV3. RECORD DATE O R I G I N A L S I Z E  REDUCED S l z E  

DON 1 43339 1136 Aovember 9,  1979 20 units 9 units 
DON 2 43340 u 3 7  November 9,  1979 20 units 15 units 
DON 3 43341 1138 November 9, 1979 18 units 9 units 
DOH 4 43342 1139 Aovenber 9,  1979 16 units 8 units 
DON 5 43343 ll40 Nwember 9, 1979 16 units --- 

TABLE rv 
1980 G r o u p i n g  of C l a i m s  

BAIL 1 GROUP 

RCX 1 - 18 
ROG 27 
ROG 29 
ROG 31 
ME 1 - 2  
M E 4 4  
M E 6  

BALL 2 GMUP BALL 3 GROUP ADDITIONAL CLAIMS 
(NOT GROUPED) 

M E 3  ME 7 - 1 8  TARA1-27 
m 5  BARE2 K I M  k - l l ,  
BARE 1 DON 1 - 4  BR 1 - 3  
ROG 1 9 - 2 0  

ROG 33 - 34 
ROG 22 - 26 

MEFT 7 (R.) 

TABLE V 

Data on Ball Claims (South Fork) 

SIZE - C L A I M  NAME TAG iio. RECORD AO. RECORD DATE 

BALL1 38251 1595 Sept. 23, 1980 20 units 

BALL4 38254 1598 Sept. 23, 1980 20 units 

15 units BALL2 38252 15% Sept. 23, 1980 
BALL3 38253 1597 Sept. 23, 1980 15 units 

... /7 
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REGIONAL GEOLOGY 

The Bal l  Creek property l i e s  only 10 kilometers west of the BDwser 
Basin w i t h i n  a sequence of Triassic rocks tha t  include basalt, 
volcaniclastic rocks and related sub-volcanic intrusions. A short 
distance t o  the north of the property l i e s  the Mount Ediza volcanic 
complex l a t e  Tertiary t o  Recent age. 
north-south trending faul ts  which cut across the regional north- 
westerly structure. 
west of the property. 
west. 

I n  the past ,  the region has been the focus of considerable exploration 
ac t iv i ty  predominantly for  porphyry copper deposits. Several large 
copper deposits were discovered including the Galore Creek and Schaft 
Creek deposits. 
Galore Creek i s  associated wi th  syenite stocks whereas Schaft Creek 
is associated with auartz-feldspar porphyry dykes. 

The majority of the copper deposits occur on the southeast flank of 
the Stikine Arch. 

This i s  an area of predominantly 

The northeast trending Stikine Arch l i e s  north- 
The C o a s t  Plutonic Belt i s  70 kilometers t o  the  

These deposits are  hosted by Triassic volcanic rocks, 

GEOLoGl AT Bw CREEK TARGET 

Structure 

The a e r i a l  photographs of t h i s  region show numerous fau l t s  running 
i n  several predominant directions. One of these directions is paral- 
l e l  t o  B a l l  Creek, another is pa ra l l e l  t o  North Fork 
pressions pa ra l l e l  t o  North Fork express fau l t s  a t  the the Camp Zone. 
Only those fau l t s  pertaining t o  the Bal l  Creek and the 1980 exploration 
work w i l l  be discussed. 

The B a l l  Creek py r i t i c  zone i s  a long l inear  southwest trending zone 
which bulges a t  Ball  Creek t o  form the exploration target. 
extends southwest from t h i s  ta rge t  as  a narrow zone for 3 kilometers. 
This direction or a t t i tude  appears t o  be a major control i n  faul t ing 
and mineralization along the B a l l  Creek Zone and also along the Western 
part of the C l i f f  Zone. 

The B a l l  Creek gossan t a rge t  terminates abruptly on i ts  north side 
a t  B a l l  Creek and the Goat Zone terminates even more abruptly on i t s  
south side a t  B a l l  Creek. 
under B a l l  Creek. In fac t ,  suggestions have been made tha t  t he  Soat 
Zone i s  the  offset  par t  of B a l l  Creek Zone. 

To the south, the B a l l  Creek Zone a l so  terminates abruptly against a 
fault with a sudden change from gossan material t o  barren, unaltered 
andesit ic volcanic rock. 
a e r i a l  photograph and i s  marked in the f i e ld  by a number of small 
ledges which interrupt the steep slopes. 

sharp de- 

It actually 

It i s  probable that a significant faul t  l ies 

This fau l t  can be readily identified on t he  

... / 8  
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The a e r i a l  photograph also indicates a probable fau l t  trending north- 
easter ly  and lying east  of the B a l l  Creek Zone. 
off from the south bounding fau l t ,  trend i n  a northeasterly direction 
and curve in to  the so-called Ball  Creek Fault. 

The Ball  Creek Zone also changes sharply on the west from the highly 
py r i t i c  and al tered rocks t o  essent ia l ly  basa l t ic  volcanic rocks. The 
photos show no l inears  here. A cause i s  suggested when discussing 
breccia pipes. 

Small scale faul ts  are  a l so  common over the Ball  Creek Target (Figure 4) .  
The majority of these faul ts  follow the main s t ructural  trend of N 20' E 
t o  N 40" E w i t h  dips between be and 80" southeast. However, many faul ts  
especially the smaller ones trend i n  other directions. Some of these 
fau l t s  have associated faul t  gouge t o  maximum thickness of 1 meter. 
direct ion of movement along the faul ts  could be deciphered. 
a t e  veins generally para l le l  the faults.  

The poss ib i l i ty  of large gravity s l ides  occurring along both sides of 
B a l l  Creek and affecting the gossan zones has been considered. 
t h e  a e r i a l  photographs are suggestive of t h i s ,  especially t o  the north 
of Ball  Creek and immediately west of the Goat Gossan Zone. With re- 
spect t o  the Goat Gossan Zone, there i s  no f ie ld  evidence t o  support 
t h i s  suggestion. I n  fac t ,  the fracture pattern,  many of the veins and 
the dykes which cut t h i s  zone are  of a persistent a t t i tude  (020" t o  
Oboe), without any Jumbling tha t  one might expect f r o m  a gravity slide. 

On the B a l l  Creek gossim however, t h i s  gravity s l ide suggestion i s  more 
d i f f i cu l t  t o  refute. The rock types abwe the first major c l i f f  a t  
d r i l l  s i t e  No. 2 (up Moly Creek) do have a persistent southwesterly 
fau l t  structure and fracture structure. Moreover, the l a t e  cross-cutting 
microdiorite dyke, even though having many warps and curves, has not been 
faulted. However any gravity s l ide of major s ize  could have affected 
the first major res i s tan t  c l i f f  of Moly Creek or it could have even l e f t  
this f i r s t  c l i f f  as  a scarp with the gravity fau l t  below. The f i e ld  ob- 
servations made in  1980 did not prove or disprove such theory. 

Intrusive breccia i s  common within these rock types as indicated by the 
porphyry fragments encountered i n  some of the c l a s t i c  rocks of the d r i l l  
core. Much of the c l a s t i c  rock i n i t i a l l y  mapped as f e l s i t e  or acid pyro- 
c la s t i c s  i s  actually an unaltered c l a s t i c  volcanic rock. Just  how much 
of t h i s  c l a s t i c  nature i s  from the original pyroclastic rock and how much 
i s  due t o  intrusive breccia cannot be ascertained. J. R. Woodcock sus- 
pects t ha t  much of t h i s  a l terat ion zone i s  related t o  a large area of in- 
t rusive breccias and possibly the complete so-called f e l s i c  pyroclastic 
zone i s  one very large complex intursive breccia with subsequent a l terat ion 
t o  dolomite, etc. The loca l  sharp changes from al tered porphyry t o  rel- 
a t ively unaltered barren porphyry i n  t h e  f ie ld  and i n  the core could be 
caused by the sharp s t ruc tura l  control t ha t  a breccia pipe would impart. 
Also many of the ver t ica l  walls of unaltered porphy-ry tha t  cross Moly 
Creek and have been interpreted a t  various times a s  dyke contacts or as  
fau l t  contacts between shattered sheared rock and unaltered porphyry, 
may actually be loca l  contacts of a complex breccia intrusive which has 

Th i s  appears t o  branch 

No 
Thin carbon- 

Even 
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been i n  par t  controlled by the pre-existing southwesterly s t ructural  
aspect of the zone. 
change between al tered rocks and the major area of basic volcanic rocks 
t o  the west, The outline of t h i s  a l tered and possible breccia pipe 
area i s  shown on the accompanying map. 

Such a structure could also account for  the kharp 

Rock rypes 

The geology for much of the Ball  Creek target  was mapped on scale 1: 
1000, using stadia control (Figure 4). 
were taken for each geochemical chip sample and identified,  mainly with 
hand lense. These ident i f icat ions are plotted on a map (sca le  l:5,OOO) 
for use i n  interpreting the geochemical resu l t s  (Figure 6).  

Some br ie f  petrographic exminations and descriptions were made for a 
number of specimens of the drill core and for some of the surface 
specimens. These descriptions a re  included i n  Appendix I; the data 
has been used i n  revising the d r i l l  logs. 

I n  addition, hand specimens 

Andesitic Pyroclastics 

The Ball  Creek py r i t i c  and al tered target  is superimposed on volcani- 
c l a s t i c  rocks. In  the outer parts of the zone, where pyri t izat ion i s  
s t i l l  present but where the  c l a s t i c  nature i s  not evident and the sub- 
sequent breccia and a l te ra t ions  are  absent, these rocks are  a dark 
grey colour and have been mapped as andesites. Whether or not these 
are merely pa r t i a l ly  a l tered basa l t ic  rocks tha t  are found elsewhere 
has not been determined. 

The c l a s t i c  nature of these rocks i s  evident i n  the d r i l l  core; however. 
i n  some cases it i s  not apparent t o  whether the inclusion of foreign 
c las t s  within the finer-grained matrix can be at t r ibuted t o  the volcani- 
c l a s t i c  nature of the rocks or t o  the subseauent intrusion breccia phen- 
omena. The c las t s  are  generally rounded with indis t inct ive blurred 
edges; but i n  places the borders are  more d i s t inc t  and the c l a s t s  are 
angular. Clasts are predominantly of volcanic rocks including some 
aphanitic pyroclastic rock, some crys ta l  t u f f s ,  and some porphyritic 
volcanics. Clasts of intrusive porphyry also occur i n  places, probably 
incorporated during intrusion of breccias. 
rock occurred over much of the B a l l  Creek ta rge t ;  however, dolomite- 
diopside a l te ra t ion  and s i l i ca t ion  have obliterated much of it. 

Within the fine-grained pyroclastic rock are some horizons (up t o  two 
meters i n  width) of re la t ively coarse c rys ta l  tuffs.  
porphyries with conspicuous white feldspar phenocrysts and some horn- 
blende phenocrysts within a light grey t o  pale greenish matrix. Thin 
section examination shows tha t  most of the crystals  are  fragments and 
tha t  the rock i s  an accumulation of fragmental material including the 
finer-grained matrix ( th in  section 80-2-357.2). 

Presumably t h i s  andesit ic 

These resemble 
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Basalts 

The rocks occurring west of the Ball  Creek target  are mapped as  basal ts ,  
a few thin sections of t h i s  s l igh t ly  altered rock confirm t h i s  identi- 
fication. These rocks form massive outcrops i n  the forested area west 
of the Ball Creek target.  

The rock tha t  occurs uphill  south of the Ball  Creek ta rge t  and separ- 
ated from it by a f au l t ,  i s  also a basic volcanic rock and most of it 
could be included within the basalt  category. 

In hand specimen the basalt  i s  almost black with occasional t i n t s  of 
green. It i s  an aphanitic rock with an occasional phenocryst of white 
feldspar and hornblende. Pyrite content i s  merely a trace. 

Si l ts tones and Mudstones 

East of the target  area i n  Alder Creek there are good exposures of 
mudstones with prominant banding and slump structures. These exposures 
are  probably separated from the volcanic rocks of the Ball Creek target  
by a major fault .  

The d r i l l  holes encountered short sections (generally l e s s  than 1 meter) 
of fine-grained aphanitic rock tha t  i s  laminated or banded w i t h  colours 
of greenish greys t o  dark brownish greys. 
and pyri te  content i s  merely a trace. 
with the  underlying and overlying units. 
as sedimentary mudstones and s i l ts tones;  however, they could be merely 
reworked fine-grained tuffaceous material interlayed w i t h  t h e  usual 
pyroclastics. 

, 
These lack foreign c las t s  

The layers have sharp contacts 
These have a l so  been mapped 

Feldspar Porphyry Intrusives 

In the  surface mapping andcorelogging, the feldspar porphyry intrusions 
has been separated in to  a "barren" feldspar porphyry and an "altered" 
feldspar porphyry. Small masses and dykes are  found throughout the area 
and throughout the d r i l l  core and a large outcrop area occurs i n  the 
uppermost branches of Moly Creek. Within the porphyries are  foreign 
c las t s  of brownish t o  almost black volcanic rock. 
e ra l ly  from 2 - 5 cm i n  width and are f a i r l y  rounded, probably due t o  
absorption and alteration. 

The barren or re la t ive ly  unaltered feldspar porphyry will be described 
first. This intrusive invariably has numerous large (up t o  1 cm. ) 
plagioclase phenocrysts. a large number of black hornblende phenocrysts, 
and scattered large (up t o  2 cm.) phenocrysts of zoned K-feldspar. The 
dis t r ibut ion of the K-feldspar phenocrysts i s  not even and varies greatly 
within any one outcrop. 
tha t  some of these are sanidbe. 

Such c las t s  are gen- 

W i l l i a m s .  i n  his  petrographic work, has mentioned 
The plagioclase phenocrysts, which are 
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i n  the form of l a ths ,  do i n  places display a flaw texture. No auartz 
phenocrysts occur i n  these rocks. 

I n  thin section examination, one notes tha t  the fresh appearing 
plagioclase phenocrysts generally are a l tered par t ia l ly  t o  carbonate 
patches and scattered ser ic i te .  The fresh appearing hornblende crys- 
tals are  generally a l tered,  i n  varying degrees. t o  carbonate, chlor i te ,  
etc. 

The matrix of the porphyry i s  generally fine-grained phanerit ic and 
varies i n  colour from l igh t  grey t o  almost white, with occasional 
brownish t i n t s .  Thin section examinations reveal three types of matrix 
i n  the unaltered or barren feldspar porphyries and the al tered feldspar 
porphh?ies. These include plagioclase. K-feldspar . and K-feldspar plus 
quartz with a r a t i o  of about 60% K-feldspar. 
some correlation of the K-feldspar matrices w i t h  the zones logged as 
al tered feldspar porphyry. 
porphyries a l l  have a plagioclase matrix. 

In  the  zones mapped as  "altered feldspar porphyries", the plagioclase 
phenocrysts have considerable se r i c i t e  a l te ra t ion  accompanied by carbon- 
a t e ,  kaolinite,  and occasionally prehnite. Prehnite, when observed, 
(section 89-1-351.6 and section 80-2-45.1) occurs as a central  complete 
a l t e r a t ion  of the plagioclase phenocrysts with the surrounding or outer 
zone intensely sericit ized. In such rocks, the hornblende phenocrysts 
are  completely al tered;  however. the orthoclase phenocrysts are un- 
altered. The al tered feldspar porphyry i s  cut by q u a r t z  veinlets ;  
however. auartz veinlets  a lso occur i n  the barren porphyry i n  the upper 
reaches of I b l y  Creek. 

It does appear tha t  these two types of feldspar porphyry, although 
logged separately, were i n i t i a l l y  t i e  same rock type. Also, there 
does not seem t o  be any consistent dis t r ibut ion of the rocks according 
t o  the i r  matrix content. I n  fact ,  a plot  shows quite e r r a t i c  d i s t r i -  
bution of orthoclase matrix versus plagioclase matrix. 

The blurred altered appearance of rock w i t h  orthoclase matrix and other 
phenomena discussed subseauently indicate tha t  the orthoclase might be 
secondary. 

There does seem t o  be 

The re la t ive ly  fresh or barren feldspar 

Andesite Porphyry 

In  hand specimen t h i s  porphyry i s  similar t o  the feldspar porphyry w i t h  
the exception tha t  the phenocryst content i s  much lower and the matrix 
is a darker shade of grey. This porphyry also contains abundant white 
plagioclase phenocrysts: numerous hornblende phenocrysts and a few 
large orthoclase phenocrysts. 
trend towards a trachytic or f low texture of the plagioclase matrix and 
even the plagioclase phenocrysts i n  places, 
texture i s  evident in the thin section examination. 

One of the main difference i s  the greater 

This d i s t inc t  trachytic 
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The largest  exposure of t h i s  type of porphyry i s  the resis tant  knob 
north of Ball  Creek and just  south of Knob Creek. 

Over the Ball  Creek target  no outcrops of such porphyry were noted; 
however, intersections were found in the core. Some of these are 
dykes tha t  intrude the al tered feldspar porphyry, 

Microdiorite Dykes 

A conspicuous black dyke, generally between 3 and 5 meters thick,  
crosses the Ball  Creek target  and cuts a l l  other rock types. 
dyke has an overall  s t r i ke  of l l 5 " - A Z  and steep dip t o  the north, 
i s  &aracterized by r o l l s  and loca l  changes i n  s t r ike ,  dip, and thick- 
ness. 
on i t s  downhill side and as  walls across some of the canyons. 

Thin section examination of t h i s  dyke (Specimen G-80-232) shows it t o  
consist of plagioclase l a ths  criss-crossed and intermixed with pyroxene 
crystals.  Some of the larger pyroxene crystals surrounding t h i s  mix- 
ture  could be termed po ik i l i t i c  phenocrysts. Also scattered large 
phenocrysts of plagioclase are evident in t h i n  section and i n  hand 
specimen. 

Alteration i s  minimal wi th  small amounts of chlor i te ,  s e r i c i t e ,  carbon- 
a t e ,  and kaolinite. The rock cmta ins  a t race of pyrite. 

Several smaller para l le l  dykes o f t h i s  same rock occur along Ball  Creek 
and a few with northeast s t r i ke  occur w i t h i n  the gossan target.  

This 
It 

It i s  a very resis tant  rock feature and stands up, with c l i f f s  

, 

Basic Dykes 

Along the upper basins of Goat Creek i s  a black basic aphanitic dyke. 
Locally several  branches are present. Similar dykes were encountered 
in t h e  lower par t s  of Hole 80-2. 
men. However, no th in  section examination has been made. 

The dyke appears fresh i n  hand speci- 

In the  upper parts of Mid Creek i s  a small exposure of a basic intrusive. 
This intrusive,  i n  hand specimen and in  f i e ld  outcrop, appears t o  be 
lamprophpe. A similar rock was encountered i n  the short sections 
within the diamond d r i l l  core where it i s  a dark colour and has a mottled 
appearance due t o  the abundant scattered concentrations of white calcite.  
Some green t o  black phenocrysts and some olive green phenocrysts a lso 
occur. 

Alteration 

Alteration noted i n  and around the Bal l  Creek ta rge t  includes the min- 
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erals  of the upper green schist  metamorphic facies,  b io t i t e  hornfels, 
dolomite-diopside, lime s i l ica t ion ,  quartz veining and K-feldspar 
alteration. Within the gossan or py r i t i c  zone of the Ball  Creek ta rge t ,  
the a l te ra t ion  types are  e r r a t i ca l ly  intermixed, sometimes wi th  very 
sharp contacts or  gradation between types. I n  other places they local ly  
grade in to  one another. This s h q  contact and the e r r a t i c  distribution 
makes mapping zones of various types almost impossible. 
types are described i n  the i r  probable genetic sequence. 

The al terat ion 

Regional Alteration 

Outside of the main zone of a l terat ion;  volcanic rocks do s t i l l  contain 
some a l te ra t ion  products including tremolite-actinoli te which replaces 
the mafic phenocrysts and Widespread disseminated se r i c i t e  within the 
plagioclase phenocrysts. midote  a l so  i s  present as it i s  throughout 
the a l te ra t ion  zone. 
nature although there have been suggestions tha t  it is autometamorphic. 

In re la t ive ly  unaltered porphpy: hornblende phenocrysts a r e  generally 
a l tered t o  chlor i te ,  carbonate and occasionally b i o t i t e  or muscovite. 

This type of a l te ra t ion  could be of a regional 

Bio t i te  Hornfels 

Bio t i te  hornfels i s  a common but very e r r a t i c  feature i n  the Ball  Creek 
target.  
ate-diopside a l te ra t ion  which has replaced the biot i te .  
of the e r r a t i c  nature i s  caused by l a t e  intrusions of breccias which 
contain fragments of hornfelsed volcanic rock. 
also found adjacent t o  a few of t h e  intrusive dykes. 

In  some of the breccias the matrix appears t o  be hornfelsed subseauent 
t o  the formation of the breccia. This may indicate a volcaniclastic 
breccia. In other places. fragments of hornfels i n  addition t o  
fragments of feldspar porphyry, etc. are found within the breccia. 
This i s  interpreted as  a l a t e  intrusive breccia. 

The most widespread b i o t i t e  hornfels i s  i n  the areas of andesit ic m o -  
e l a s t i c  rocks, both on the surface ( the  south and eastern parts of the 
t a rge t )  and within the d r i l l  core. 

Thin section examination shows tha t  most of the hornfelsed sections 
have small amounts of chlor i te ,  carbonate and diopside i n  addition t o  
the widespread fine-grained secondary biot i te .  

The e r r a t i c  nature i s  primarily due t o  the subseauent carbon- 
However, par t  

Biot i te  hornfels i s  

Dolomite-Diopside Alteration 

\*!idespread dolomite a l terat ion,  generally accompanied by some diopside 
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produces a greyish rock that  resembles f e l s i c  volcanics. 
rock i s  so videspread i n  the py r i t i c  zone that it was i n i t i a l l y  field 
mapped as  an acid pyroclastic pile.  In the previous workat t h e  Camp 
Zone it has been called "felsitization". 

"he carbonate i s  readily identified i n  thin section. 
it does not effervesce vigorously; moreover. the target  area does not 
have anomalous manganese. Therefore, it i s  tentat ively ident i f ied as 
dolomite. 

This carbonate-diopside a l te ra t ion  forms grey veinlets which cut the 
brown hornfels or the dark andesit ic rocks. 
large patches tha t  contain remnants of b io t i t e  hornfels. 

The dolomite occurs as patches in the matrix and i n  plagioclase pheno- 
crysts and as small veinlets. 
veinlets. 
such sections, scattered epidote with associated pyri te  i s  present and 
s e r i c i t e  flakes + clay occurs i n  the plagioclase. 

This grey 

In hand specimen, 

In places: these expand t o  

It i s  a lso  occurs with many quartz 
I n  addition t o  the diopside, which is generally present i n  

- 

Si l ica t ion  

I n  much of the corein the lower par t s  of both d r i l l  holes, the amaunt 
of s i l i ca t ion  i n  the dolomitized host rock i s  so intense tha t  much of 
the rock has been converted t o  a l i m e  s i l i c a t e  mixture. This rock i s  
various shades of green because of t he  presence of diopside and epidote. 
It also has brownish patches due t o  the presence of garnet. 
more than the normal amounts of iron sulfides,  most of which i s  pyr- 
rhotite.  
feature; the pyrrhotite occurs as irregular concentrations or as dis- 
seminations throughout the s i l i ca t ed  rock  Chalcopyrite is commonly 
present in s m a l l  amounts w i t h  the  pyrrhotite. 
(up to 20 cm of dark brown hornfels are  present as rennants within 
the s i l i ca t ed  rock. 

The host rock for  such s i l i ca t ion  i s  breccia. 
c las t ic ;  however, much of it could be intrusive breccia and t h i s  intense 
a l te ra t ion  could be related t o  a breccia pipe. 

It has 

Short zones containing up t o  SO$ pyrrhotite are a common 

Occasional short sections 

This was mapped as pyro- 

Thin section exmination shows tha t  the a l te ra t ion  i s  predominated by 
carbonate and diopside w i t h  l esser  amounts of garnet, epidote, zois i te  
and iron sulfide. 
with pyrite. 

This a l te ra t ion  was legged i n  the  d r i l l  core; however. it was not 
mapped on the surface. 
a t  a depth of 152 meters and for the remainder of the hole such s i l i -  
cated horizons are  interspersed with zones of porphyry, andesit ic py-ro- 
c las t ics  or pyroclastics with the dolomite-diopside al terat ion.  
Hole 80-2, the  s i l i ca ted  rock first appears at  a depth of 1ll meters, 
The s i l i ca t ion  encountered i n  t h i s  hole i s  more intense than tha t  of 

The epidote i s  found predominantly along veinlets  

I n  Hole 80-1, s i l i ca t ed  rock is first encountered 

I n  
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Hole 80-1 and below 168 meters nost of the c l a s t i c  rocks are  intensely 
s i l icated.  Reason for  t h i s  appearance and increase i n  intensi ty  of 
the s i l i ca t ion  w i t h  depth i n  the dri l l  holes i s  not apparent. 

Ser ic i t izat ion 

I n  some places of intense hydrothernsl a l te ra t ion ,  generally in areas 
of intermixed porphyries and volcanics, the numerous ouartz veinlets  
are  acconpanied b j j  abundant s e r i c i t e  alteration. Plagioclase pheno- 
crysts are  altered t o  K-feldspar and se r i c i t e  and K-feldspar can be 
found along the auartz veinlets. Quartz can be also irregularly dis-  
persed as s m a l l  lenses within the al tered rock. Most of the mafic 
minerals such as hornblende are completely al tered t o  se r i c i t e  or ,  
i n  l e s s  intensely al tered zones, t o  carbonate, chlor i te  and ser ic i te .  

This type of a l te ra t ion  appears t o  be more intense than tha t  of the 
carbonate-diopside and it may have replaced the carbonate-diopside 
type of alteration. However, it could also bea separate a l terat ion 
superimposed on areas of fractured and intermixed volcanics and feld- 
spar porphyries. 

This a l terat ion i s  most evident on the surface along Koly Creek where 
it i s  bounded on the south by c l i f f s  of re la t ive ly  unaltered porphyry. 
In addition, there are large blocks of unaltered porphyry within the 
zone of alteration. 

The contacts between t h e  unaltered and al tered porphyries are extremely 
sharp. Such sharp changes imply some sort of s t ruc tura l  control ra ther  
than a pervasive dispersion from the center. Such s t ruc tura l  control 
could be provided by fault ing o r  by the contact of a breccia pipe which 
i t s e l f  c a d  have been controlled by a pre-existing fault. 

Adjacent t o  the small area of intense a l te ra t ion  on Moly Creek are 
areas of carbonate stockwork developed i n  the al tered volcanics. Such 
loca l  concentrations of carbonate veinlets  were a l s o  encountered i n  
Hole 80-1. 

Quartz Veinlets 

In  addition t o  the quartz veinlets  with which the s e r i c i t e  is associated 
i n  the intense a l te ra t ion  zones, q u a r t z  veinlets  are a c m o n  feature 
throughout much of the Ball  Creek target  and have been mapped on the sur- 
face i n  nearly every rock type. The large outcrop of re la t ively unaltered 
p o r p h y ~ ~  a t  the head of Moly Creek has numerous quartz veinlets. 

The core of the Hole 80-1 contains pers is tent  quartz veinlets  throughout 
i t s  length and includes several zones of w e l l  developed auartz stock- 
work. 
two short zones of intense quartz veining. 

Hole 80-2 contained noticeably fewer quartz veinlets  and only 
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Generally the quartz veinlets have a preferred orientation wi th  a s t r ike  
between north 20" east  and north 40" east  and a nearly ver t ica l  dip. 
Within the well developed quartz stockworks, the veinlets  are  oriented 
i n  a l l  directions. 

Numerous translucent quartz veinlets  predominate wi th  lesser  nurhers of 
whitish auartz veinlets. Fyrite commonly occurs with these veinlets 
and molybdenite has been detected i n  some of them i n  very s m a l l  amounts. 
White carbonate i s  present i n  many of the veinlets and galena and sphal- 
e r i t e  occur i n  a few. 

X-feldspar Alteration 

M. S. A. Williams i n  h i s  examination of rocks from various par t s  of 
the Bal l  Creek property noted two types of intrusive porphyry, one of 
which has a plagioclase matrix and the other a K-feldspar matrix He 
also observed tha t  Some of the plagioclase phenocrysts are  pa r t i a l ly  
replaced by K-feldspar. 
of th i s  mztrix i s  secondary replacement plagioclase. 

J. Fi. Woodcock i n  h i s  thin section examination has made similar obser- 
vations; however, i n  some of the places the K-feldspar of the matrix i s  
a t  sharp contact with plagioclase phenocrysts and appears t o  be magmatic 
with very l i t t l e  replacement of the plagioclase. I n  addition t o  the 
plagioclase matrix and the K-feldspar matrix, some of the sections ex- 
h i b i t  a ouartz-K-feldspar matrix i n  which the quartz forms about one- 
t h i rd  of the matrix. In  places, the K-feldspar a l te ra t ion  does occur 
along some of the quartz veinlets  and i n  many of these sections there 
i s  considerable a l te ra t ion  of the plagioclase phenocrysts t o  K-feldspar. 

One section of a breccia containing porphyry and volcanic c l a s t s  was 
examined. The porphyry has a K-feldsaar matrix and the volcaniclast i s  
completely formed of K-feldspar. probably a replacement. In addition, 
the matrix between the two differ ing c las t s  i s  composed of quar tz  plus 
K-feldspar. 
t rusive phenomenan and tha t  the a l te ra t ion  has replaced the breccia 
matrix and par t  of the fragments. 

Thus there  could be a magmatic stage of K-feldspar w h i c h  has formed a 
predominantly orthoclase matrix and which has par t ly  replaced the 
plagioclase phenocrysts of the porphyry. 
a l so  be a l a t e r  stage of K-feldspar a l te ra t ion  which was controlled by 
the intrusive breccia and altered this breccia. 

He suggested tha t  possibly a l l  of the K-feldspar 

It seem almost certain tha t  the breccia was part of an in- 

In  addition, there  could 

Nineralization 

m i t e  

Since pyri te  i s  the most abundant and widespread form of mineralization 
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found over the target  estimates of pyri te  (plus sorte pyrrhotite) content 
were noted during the mapping of the target.  Iron sulfide content was 
judged t o  be ei ther  n i l  t o  t race,  low ( 2 $ ) ,  mcderate (2$-4$), or high 
(9%). Such estimates are inaccurate; however, the re la t ive  amounts 
can be useful i n  establishing trends. 

The pyri te  i s  disseminated or in veinlets  where it i s  associated with 
epidote, chlor i te ,  or pyrrhotite. Epidote-pyrite and chlorite-pyrite 
veinlets  are found throughout 80-1 and 80-2 w i t h  a s l ight  decrease in 
number towards the bottom of each hole. Within the s i l i ca t ed  zones of 
80-1 and 80-2, pyrrhotite is  always present w i t h  pyri te  and i n  the more 
intensely s i l i ca ted  zones i s  always more abundant. 

On surface the amount of pp-i te  within the pyr i t ic  zone varied consider- 
ably with no gradual zoning toward some center (See Figure 7). 
i r regular  pattern t o  the amount of pyr i te  i s  a lso reflected in  the vary- 
ing pyri te  content of different rock types. Feldspar porphyries, unless 
altered,  have noticeably l e s s  pyr i te  than adjacent volcanics. Altered 
volcanic rocks also contain considerable more pyri te  than  adjacent 
andesit ic,  unaltered volcanics. 

Although there i s  no gradual zoning t o  the pyri te  on surface, there 
are def in i te  boundaries t o  the p y r i t i c  zone. To the north and south 
the py r i t i c  zone i s  bounded by major faul ts .  To the west most of the 
py r i t i c  zone abuts against barren basalts. However, a narrow s l i v e r  
of pyrit ized volcanics extends westward along the southern boundary 
fault. 

To the east  the boundary is somewhat indis t inct  as it i s  largely l o s t  
under ta lus  and forest  cover. However, examination of the narrow zone 
of outcrop along the southern bank of Bal l  Creek indicates t ha t  the 
p y r i t i c  zone extends a t  l ea s t  to Bear Creek * and tha t  it abuts against 
a northeasterly trending fault .  

Within 80-1, the pyr i te  content i s  variable but remains somewhat uni- 
form throughout the hole with no noticeable increase or decrease in 
pyr i t i c  content. This pattern i s  also reflected i n  the sulfur geo- 
chemistry (Figure20). 

The amount of pyr i te  i n  the upper par t  of hole 80-2 i s  m i t e  high; but 
below 250 meters depth it decreases noticeably. 
the s u l f b  geochemistry (Figure29). 

The 

This i s  ref lected i n  

Copper 

Greenish copper s ta in  i s  common along fractures over the Ball  Creek 
ta rge t ,  although always widely scattered and i n  small amounts. Most 
abundant copper s ta in  was noted i n  the limonite outcrops above and east  
of d r i l l  s i t e  80-1 and along Eloly Creek above dril l  s i t e  80-2. 

Disseminated chalcopyrite was only seen on surface along Moly Creek. 

. . . / l a  
* For ease of reference, the drainages south of Bal l  Creek have been 

named (from east  t o  west): 
number map, figure 5 1. 

Alder, Bear, Moly, Mid, Goat (see sample 
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malcopyrite ;dth galena and sphalerite in carbonate veins was noted 
i n  many places. 

S r a l l  axounts of chalcopyrite with the pyrrhotite and pyr i te  are common 
i n  the s i l i ca ted  zones of the d r i l l  holes. 

Eblti-mineral Carbonate Veins 

Carbonzte veins containing considerable galena and sphalerite with 
lesser  chaicopyrite are cornonly found over the target  and i n  the 
d r i l l  core. Geochefical analyses of such veins also indicate some 
molyb denit e. 

In  addition t o  the carbonate veins, very small amounts of disseminated 
sphalerite occur i n  a l tered sections of the d r i l l  core. Such mineral- 
ization i s  very localized. Galena a l so  occurs i n  a few quartz veins. 

Nolybdenite 

Very small mounts of molybdenite were noted i n  quartz veins, i n  out- 
crops i n  the central  par t  of Moly Creek and, i n  lesser  amounts, south 
of drill s i t e  80-1. 

The d r i l l  core. especially 80-1 contains more mineralized veinlets,  
but s t i l l  few in number and widely scattered. 

GEOCHEMISTRY 

Surface 

Rock geochemical coverage over the Ball  Creek ta rge t  was extended with 
the c o l l e c t i m  of 140 additional samples. These samples were analyzed 
for KO, Cu, Pb, Zn, Mn and F. Selected samples were a l so  analyzed for 
Sn and W. The resu l t s  for each element except Sn and W are given on 
separate maps with additional maps indicating sample numbers, pyri te  
estimates and rock types (Figures 5 t o  13). The base map for  these 
resu l t s  i s  a l:5OOO topographical map produced by Integrated Resources 
Photography Ltd. from a e r i a l  photographs. 

The surface sampling shows tha t  the B a l l  Creek target  i s  sharply sur- 
rounded by background metal values. Within the ta rge t ,  metal values 
are  background or anomalous, with no good zonal patterns. The high 
or anomalous values occur e i ther  isolated or i n  small c lusters  through- 
out the target  area. Two such clusters  include the rusty outcrops i m -  
mediately south of d r i l l  s i t e  80-1 and the m i n  a l te ra t ion  zone in the  
central  par t  of Moly Creek. 
copper and molybdenum and are separated by an area of somewhat lower or 

Both of these areas have high velues i n  

. . . /19 
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background values. 

Co?per valtles f o m  the most consistent anomaly w e r  the target  with a 
noticeably larger portion of anomalous values t'nan the other metals 
display. 

Mo>~bdenm and fluorite follow the same general patterns of inter-  
spersed anomalous values ar?d background values v i t h i n  the py r i t i c  
target ,  bounded sharply by backGround values mts ide  of the a a l l  Creek 
target.  

Many p o r p h . ~ y  molybdenwn deposits have anomalously 10%. manganese over 
or within the nineralized and altered zones. 
the Ball  Creek target  returned anomalously low manganese values; b u t ,  
these low value; are  also interspersed wi th  samples which have back- 
grumd values. 

Lead and zinc values r e f l ec t  the l a t e  stage mineralized carbonate veins 
ra ther  than the main stages of a l te ra t ion  and mineralization tha t  in-  
troduced copper and molybdenu For these two metals. dis t r ibut ion is 
even more e r r a t i c  within the target  area. 

A t o t a l  of 67 siurface samples were analyzed for t i n  and tungsten. 
values were a11 < 1 p p e  
however. a ferr sgmewhat anomalous tungsten values are clustered along 
the upper parts of Goat Creek ,samples G-80-253, 254, 255, 257). 

These anomzloas values range up t o  2050 ppm copper. 

Many of the samples over 

Tin 
Mast of the tungsten values are  < 10 ppm; 

D r i l l  Core Geochemistry 

Generally 3-meter lengths of core were s p l i t  for analysis out of every 
12 meters of core. In places. the sample sections were shifted i n  an 
attempt t o  r e s t r i c t  each sample t o  one rock type. 
core were geochemically analyzed for the  same elements as the surface 
samples plus sulfur. In  addition. samples w i t h  high copper and molyb- 
denum geochemical values were assayed for copper. gold. and silver.  
GeocherrAcal resu l t s  are presented on the d r i l l  hole prof i les  (scale  
1:loOO) i n  Figures 14 t o  31. 

From these prof i les  one can draw a number of conclusions: 

1. 

Samples of the s p l i t  

Mobbdenum values are generally higher i n  Hole 80-1 than i n  Hole 
80-2. 
there i s  a s l igh t  indication of somewhat higher values in  the 
lover par ts  of Hole 80-2, but t h i s  i s  not def ini te  enough t o  be 
s ignif icant ;  moreover. the values i n  the  lower part  of the hole 
re turn t o  background. 

Hole 80-1 shows no correlation between the  density of quartz  vein- 
ing and the molybdenum values. 

In the lower par t  of Sole 80-2 there  i s  a s l igh t  increase i n  the 
nmber of quartz veinlets  i n  places, but s t i l l  not as abundant as  

There is no trend or increase down Hole 80-1. However, 

. . .I20 
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2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

i n  Hole 80-1. 
with a fev of these ouartz veinlet  concentrations. 

Copper values are also higher i n  general i n  Hole 80-1 than i n  
Hole 80-2. 
than 200 ppm. 

Manganese values seem t o  be very pers is tent  throughout both holes 
with values a l l  approximately the same magnitufe and with no trend. 

Fluorine values seem t o  be of the same general mag~itude i n  both 
holes x i t h  no obvious trends. 

Lead background values are  very low. 
highs throughout Hole 80-1 with values up 
e r ra t i c  highs near the top of Hole 80-2. 
la ted t o  the carbonate veins. 

The zinc values very closely follow the lead values. 

Sulfbr values throughout Hole 80-1 and throMhout the upper two- 
th i rds  of Hole 80-2 are of the same magnitude with no obvious 
trends. I n  the lower th i rd  of Hole 80-2, there i s  a decrease i n  
sulf’ur content corresponding t o  the decrease in pyr i te  content. 
Apparently the scattered pockets of pyrrhotite i n  the bottom of 
hole 80-2 have not been sufficient t o  bring up the sulfur content. 

T i n  and tungsten were analyzed for ll selected samples *om Hole 
80-1 and 80-2. 
values f r o m  1 t o  10 ppn wi th  most values of t i n  < 1 ppm 

Scattered anomalous molybdenum values are associated 

They are anoralous throughout w i t h  most values greater 

There are some e r r a t i c  
t o  425 ppm and a few 

These are  probably re- 

Tungsten values range from 1 t o  4 ppm and t i n  

Samples with high co?per values were selected t o  be assayed for 
copper, gold. and silver.  A table  of these analytical  resu l t s  
follows: TABLE VI 

Assay Results 

Sample No. m Ag. ( O Z . / t )  A u  (oz. / t )  

B-1-7 

13 
18 
20 
24 
27 
35 

39 
40 

B-2-2 
7 
8 

13 
25 
32 

a 

38 

0.18 
0.07 
0.01 
0.06 
0.11 
0.08 
0.07 
0.12 
0. ll 
0.06 
0. ll 
0.13 
0.07 
0.07 
0.10 
0.07 
0.11 

0.16 
0.10 
0.01 
0.01 
0.03 
0.56 
0.18 
0.14 
0.26 
0.12 
0.12 
0.10 
0.05 
0.34 
0.16 
0.05 
0.01 



-21- 

It i s  apparent tha t  the sawles  are not suff ic ient ly  high i n  precims 
metals t o  be economically important. 

INVESTIGATIONS NORTH OF BALL CREEK 

Dennis Gorc spent three days investigating the Goat Zone and the  
numerous bright gossans found along White Creek and Knob Creek.* 

The area of examination extends approximately two kilometers along the 
Bal l  Creek End approximately 1.5 kiloneters northward t o  the water- 
shed of b o b  Creek. 

In conjunction wi th  t h i s  investigation, scattered rock specimens and 
samples were collected for study and rock geochemistry. 
number and geochemical resu l t s  for each metal are plotted on separate 
maps (Figures 32 t o  40). 

A colour anomaly map (Figure 33) i s  a l so  included t o  show extent and 
in tens i t ies  of the gossans. 
frm helicopters and from high vantage points. 

The sample 

The .map i s  compiled from observations 

Feldspar Porphyry Intrusions 

The geology of t h i s  reconnaissance area is dominated by three resis tant  
intrusive plugs, each approximately 0.5 kilometer i n  diameter. These 
plugs form sharp topographic knobs, generally w i t h  the southern contact 
obscured by ta lus  and overburden, but with the northern contacts well 
exposed. 

The two northern intrusive plugs ( the  Knob Creek and the West stocks) 
are composed of barren feldspar porphyry w i t h  f a i r l y  uniform texture 
and composition. 
displaying good white feldspar phenocrysts and hornblende phenocrysts 
and occasionally a pinkish K-feldspar phenocryst. 

No perceptible changes occur in the porphyry a t  the contact of the 
intrusive. 

Thin section examination of a specimen f r o m  the very prominent Knob 
Creek stock shows a plagioclase porphyry i n  which the plagioclase 
matrix has a trachytic texture. 
actual ly  a l tered t o  calci te ,  ac t ino l i t e - t r eml i t e .  
ca lc i te  occur i n  the matrix. 

The rocks appear t o  be re la t ive ly  fresh and unaltered, 

The hornblende phenocrysts are 
S m l l  patches of 

Dykes of similar porphyry occur t o  the south along Bz l l  Creek where 
they cut the andesit ic volcanics. 
a lso crops out along the east  side of t he  Goat Zone. 
i s  cut by abundant fractures and small fau l t s  which are generally sub- 
paral le l  t o  B a l l  Creek. of these small scale faul ts  gouge 

A small body of feldspar porphyry 
This body, however, 

Along many 

. . . /22 
*W?ite Creek and Knob Creek have been named t o  f a c i l i t a t e  reference 
in t h i s  report. 
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has formed and the or iginal  tex%ure of the rock has been obliterated. 
I n  addition, "any of the fractures have been f i l l e d  wi th  carbonate 
veins. The adjacent porph;.ry also contains dispersed carbonate i n  
the matrix. Additional similar porphlTy b d i e s  occur within the Goat 
Zone. 

Diorite and some diorite-porphyry forms the southern-most knob (north 
of B e l l  Creek). This i s  generally a uniforrn fine-to-medium grained 
phaneritic roc'< wi th  some s d l  vhite  feldspar phenocrysts. The rock 
i s  dark grey and fresh and contains only traces of pyrite. Along the 
northern contact; there i s  evidence of fault ing w i t h  intense fractur- 
ing and ebundant carbonate introduction. 
sides and abundant carbonate induction also occurs near tine eastern 
contect of t h i s  intrusive. This rock i s  similar i n  hand speciQen t o  
the rock of the l a t e  "micro-diorite" dyke that  cuts across the Ball  
Creek Zone. 

Similar fault ing e i t h  s l ick-  

Volcanic Seauence 

The volcanic rock i n  t he  area can be divided in to  andesit ic volcanics, 
bleached and py r i t i c  volcanics, and volcanics w i t h  dolomite-diopside 
alteration. 
pyroclastics containing a fine-grained matrix. m i t e  content i s  
negligible and the outcrops are not i ron  stained. 
are comon and black c las t s  which react strongly t o  the acid are 
present. 

A bed of dark grey limestone occurs i n  the volcanic sequence; it has 
been mapped along White Creek and along the edge of the c l i f f s  one 
ki lozeter  irest of White Creek. 

The py r i t i c  volcanics underlie most of the large bright gossans and 
the bleached zones of the area. 
occurred i n  these rocks; local ly  .mch of the pyri te  has been oxidized 
and bleached leaving rock cavi t ies  l ined w i t h  jarosite.  
places much of t h i s  rock i s  bleached t o  a white soft  residual material. 
It appears t ha t  bleaching i s  somewhat re la ted t o  the southern s m y  
exposures with l e s s  bleaching and more pyri te  i n  the shzde6 areas. 

Much of the bleached py r i t i c  rock i s  exposed adjacent t o  the Knob Creek 
stock, on i t s  west and north sides. The stock i t s e l f  i s  barren and may 
be younger than the  mTit izat ion of the volcanics. 

The andesit ic volcanics are predominantly dark grey 

Traces of epidote 

High pyr i te  content occurs or has 

In other 

A t  the Goat Zone numerous dykes and other small bodies of feldspar 
porphyry are  intermixed wi th  highly py r i t i c  and often intensely 
bleached volcanics. 

. . . I23  



The porphyries i n  t h i s  zone are generally irregularly a l tered t o  
carbonate a d  ser ic i te .  
the central  par t  of the zone as outlined, where the al terat ion i s  so  
intense that  the ident i ty  of the rock has been obliterated. The outer 
part  of the gossan zone has l e s s  pyri te  and l e s s  a l te ra t ion  and the 
lover part  of the gossan zone ( j u s t  above Ball  Creek) has somewhat 
l e s s  a l terat ion but considerably more mineralization i n  the form of 
cuartz veins, cuartz stockxork and carbonzte veins. 

In addition t o  the fractures and smzll faul ts ,  noted above, a s e t  
of pers is tent  ve r t i cz l  fractures s t r ikes  N 20' E t o  N 40" E. These 
fractures contain ouartz-carbonate veins (wi th  galena and sphaler i te)  
as well as  z fek- dykes. I n  addition, some are faul ts  with small scale 
movement. Zones of abundant sub-parallel bluish t o  translucent quartz 
veinlets  are a l so  pa ra l l e l  t o  these structures. Other s m a l l  zones of 
well developed stockwork are  present. 

Smal l  aqounts of molybdenite rrneralization occur i n  a number of the 
quartz veins. 
are high graded samples t o  t e s t  for molybdenum. Results are anomalous 
but not. of economic significance. A number of samples (C 80-334, 344, 
348, 352) were selected from the base metal ouartz-carbonate veins. 

I n  addition, t o  the lead and zinc, these veins are  anomalous i n  copper. 
Copper s ta in  both i n  the form of brown copper oxides and green carbon- 
a tes  i s  common i n  various par ts  of the Goat Zone. 

Th i s  a l terat ion i s  most prevalent i n  

Selected samples ( G  80-338, 339, 340, 343, 346, 347) 

Geochemistry 

A perusal of the geochemical resu l t s  from the sparse rock chip sampling 
done t o  the north of Ball  Creek along the Goat Zone Gossan and other 
neighbouring gossans indicates no conclusive trends. A few observations 
on the geochemical data are  as follows: 

1. Higher values for co7per and somewhat higher values for zinc occur 
within the Goat Alteration Zone compared t o  values *om adjacent 
volcanics, porphyries and other bleached pyrit ized areas. . 

Sporadic high molybdenum values are a lso noted on the Goat Zone. 
Such values are for the most part  re la ted t o  selected samples of 
quartz  veining. 

Copper values within the d io r i t e  porphyry are noticeable higher 
than i n  the  feldspar porphyry plug t o  the north. 

I4anganese values within the intrusive plugs are  higher than cor- 
responcling values within the volcanic rocks. The lower values 
within the volcanic sequence may be due t o  the bleaching and a l t e r -  
ation which has affected the rocks and remwed sone manganese. 

2. 

3. 

4. 

..., /24 
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The South Fork Ball Creek target  i s  2 largely b r i l l i an t ly  conspicuous 
gossan zone: lying only 7 kllorneters soutinwest of the Don Claims. 
Because of i t s  close proxixity, it T?as staked with the intention of 
doing some preliminary mapping and rock geochemistry (Figure 3). 
Betveen August 21 and August 24, 1980, the Ball  Claim including 70 
uni ts  were steked as agent for  John R. Woodcock. These c l a i m  were 
recorded on September 23, 1980. 

Donald Ii. $tam and J. R. Woodcock spent one day i n  examining these 
clains and taking 2 fey rock samples. The traverse s tar ted on top 
of the mountain near the south end of the gossan area and traversed 
northerly t o  the  Ball  Creek a t  the northeast end of the gossan area. 

I n  general the conspicuous gossan zone occupies an area south of Ball  
Creek tha t  i s  about 4 kilometers long extending i n  a north t o  north- 
easter ly  direction. Near i t s  southern par t  it appears t o  surround a 
dark grey barren area, which could readily be interpreted, from a 
distance, as a porphyry plug. This dark area, however: i s  composed 
of volcaniclastic and lava flows which l i e  on the gossan zone and dip 
gently t o  the north. These volcenic rocks, much of which i s  relat ively 
fresh unconsolidated debris, contain abundant pe t r i f ied  logs and stumps 
and i n  places many of these stups appear t o  be oriented upright. 
gathers the impression tha t  t h i s  i s  2 f a i r l y  young forest  which has 
been surrounded and pe t r i f ied  by these gently dipping lava flows. 

These gently dipping lavas have been mapped as lower Jurassic by Jack 
Souther. However. the appearance, including both the gentle dip, the 
unconsolidated nature of par t  of the material and the abundance of the 
feldspar phenocrysts, resemble some of the Tertiary volcanic rocks of 
other places i n  B r i t i s h  Colmbia. 

Alteratior, which has accorcpanied the pyrit ization or the oxidation of 
the m i t e  has bleached much of the rock and i n  places, remnant or 
r e l i c  plagioclase phenocrysts make the rock appear t o  be an altered 
feldspar porphyry, somewhat similar t o  those found on the Ball  Creek 
target.  Harever. such rocks were observed throughout the traverse and 
the conclusion was tha t  these are a l tered volcanic rocks. 

Ike pyri te  w i t h i n  the volcanic rocks i s  a l l  d issdmte2.  
R T i t e  :;-as noted anywhere 2nd the d y  other type of mineralization 
found was one piece of float 

One 

No fracture 

of mssive barite. 

The porphp-itic volcanic rocks are found i n  t h e  cvlyons of the s ide 
streams south of Ball  Creek, i n  the northernmost part  of the gossan 
area. Lover down Ball  Creek a t  t he  junction of South Fork with the 
main par t  of Bal l  Creek, the creeks f l o w  through a small sharp canyon. 
This i s  anomalous t o  the surrounding topography. Stereoscopic examin- 
ation of the a e r i a l  photographs indicates tha t  t h i s  could be a canyon 
cut in to  a small bench or basin of volcanics which fill Ball  Creek 
valley in  t h i s  area and are  mch younger than the Triassic volcanic 
rocks of the surrounding area. 

. . . !25 
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Twelve rock chip samples were collected along the traverse and enalyzed 
?or copper, molybdenum, lead, zinc, nanganese; 2nd fluorine. No 
interest ing values or significant trends were observed. 

In  conclusion, J. R. Woodcock suspects that  t h i s  could be e so i fa ta r ic  
area associated with a Tertia-y volcznic center and tha t  the rocks 
could be mch younger than indicated on the regional Survey maps. 
m i s  interpretat ian however: i s  based only on observations 2w6e along 
one traverse over part  of the zone 2nd therefore it is. only merely a 
tentet ive suggest ion. 

Ii'othing of in te res t  was foune t o  recommend %rther work. 

CONCLTJSIONS 

P. number of large py r i t i c  a l terat ion zones form conspicuous gossans 
along t h e  Ball  Creek drainages. These include the Camp, Goat, and 
C l i f f  Zones explored previously; the Ball  Creek Zone explored i n  1980 
azzd the South Fork Zone. 
the most interest ing of the mny a l te ra t ion  zones. Certainly it i s  
much more interest in3 than the Goat Zone north of the creek and the 
C l i f f  Zoae. 

Rock types are thus s in i l a r  t o  those found i n  "alicalic" type of copper 
deposits connon thrmghont Br i t i sh  Columbia, associated v r i t h  syenite 
t o  d io r i t e  intrusions i n  the basic Triassic volcahic terrains .  The 
Camp Zone wi th  i t s  mineralization resembles the e r r a t i c  d ior i te  type 
of copper prospects tha t  have been explored within the Quesnel Trough. 
14oreover, the large zoned ii-feldspar phenocrysts are  sonewhat r e r h -  
iscent of the porphyries found a t  Galore Creek. 

The Sall Creek a l te ra t ion  and mineralized zones occur i n  2 seauence of 
basic Triassic volcanics :<hich have been intruded by many small bodies 
of feldspar porphyry. The porphyries contain phenocrysts of plagio- 
clase,  hornblende and scattere6 large zoned phenocrysts of K-feldspar. 
No p a r t z  phenocrysts are  present. 
w i t h  a fine-grained phaneritic texture. 
of K-feldspar and occasionally it i s  composed of ouartz-K-feldspar. 
The Quartz-orthoclase mixture could be secondary. 

Alteration a t  B a l l  Creek includes a regional type of tremolite-actinoli te 
accompanied by scattered se r i c i t e  . flakes within the pl&oclase. 
the ta rge t  area.  brown b io t i t e  hornfels is e r ra t ica l ly  dis t r ibuted and 
generally has Eltered the more basic volcanic rocks. Widespread dolomite 
a l terat ion,  generally accompanied by diopside, converts the e l a s t i c  rocks 
t o  a felsite-appearing pyroclastic. Larger zones of almost completely 
s i l i ca t ed  e l a s t i c  rock occur i n  the lover par t s  of the two drill holes. 
Xidespread ouartz veinlets  occur within the al tered zone and also within 
the re la t ive ly  unaltered barren porphyries. 
i s  associated wi th  ouartz veinlets  in t h e  altered zones. 
a l te ra t ion  also accompanies the a-uartz veining within the very small loca l  

1. 

The B e l l  Creek a l te ra t ion  zone i s  probably 

2. ; 

3. 

The matrix i s  generally plagioclase 
The matrix can a l so  be composed 

4. 
Within 

Locally intense ser ic i t iza t ian  
Some K-feldspar 
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ser ic i t ized  zones. 

5. Hence some of the c l a s t i c  volcanic rocks have secondary b io t i t e  i n  
the mztrix thus indicating tha t  there has been some contact meta- 
morphism of a volcaniclastic rock. 
fragnents of porphyry and fragments of hornfels occur; thus breccia 
pipes are suspected. These have mobilized par ts  of the porphyry 
stock and i t s  adjacent hornfels zone. 

The e r r a t i c  dis t r ibut ion of the a l te ra t ion  znd mineralization; the 
irregular d i n g  of altered porphyry an8 volcanic rock noted i n  the 
surface mzpping; the sudden or very shar? changes from intensely 
a l te red  t o  re la t ively fresh porphpies  and the sharp contact between 
some of the re la t ive ly  unaltered porphyry within highly al tered mix- 
tures  of volcanic and porphyry rocks, also suggest t ha t  t he  al tered 
and VLneralized zone i s  largely co-extensive w i t h  an area tha t  con- 
t a in s  a number of intrusive breccia pipes and tha t  much of the area 
originally mzpped as a f e l s i c  pyroclastic p i l e  i s  a breccia pipe in-  
tensely al tered t o  dolomite and lime s i l i c a t e  minerals and some ser i -  
c i te .  

I n  some of the breccia, ho;?ever; 

6. 

7. Mineralization includes abundant pyri t izat ion co-extensive with the 
altered c l a s t i c  rocks; abundant pyrrhotite accompanied by Irhor 
chalcopyrite i n  the s i l i ca ted  zones; chalcopyrite dispersed throughout 
some of the b io t i t e  hornfels and the andesit ic rocks; minor molybdenite 
i n  soxe of the  quartz veinlets;  and galena-sphalerite i n  the many large 
carbonate veins tha t  cross the B a l l  Creek Zone and the adjacent a l t e r -  
ation sones. 

' 

8. The surface rock geochenistry has pinpointed and delir?ited the al tered 
and mineralized target  area; however, values within the target  are so  
e r r a t i ca l ly  mixed (including background and anomalbus values) tha t  no 
good trends or vectors can be established t o  point t o  an underlying 
heat center or stock. The geochemical analyses of the dr i l l  core 
has a lso not established any trend or increase i n  metals dam the 
holes. Hmiever, there i s  a higher content of metals i n  Hole 80-1 
than i n  Hole 80-2. 

The strong s t ruc tura l  control of the a l te ra t ion  and mineralization by 
possible breccia pipes, which i n  themselves were controlled by numer- 
ous pre-existing fau l t s ,  could pec lude  the formation of any trends 
or  concentric zones tha t  one l i kes  t o  find w i t h  stock controlled por- 
phyry deposits. 

9. 

February 2 ,  1981 
,, ' /' i. R. Nopclcock 

W 
D. Gorc 
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APPENDIX I 

PETROGMPHIC WORK 

Specimen 80-1-26.2 

The hand specimen shows an al tered porphyry cut by numerous quartz 
veinlets. 

Thin section shows a porphyry i n  which the mtrix i s  K-feldspar. 
Fhenocrysts are  mainly al tered plagioclase in which the a l te ra t ion  
i s  largely kaolinite and scattered se r i c i t e  with numerous small 
patches of carbonate. 

In  sharp r e l i e f  a r e  numerous sphene crystals,  some of which occur 
i n  clusters. 
i n  the al tered plagioclase phenocrysts. 
occur throughout the matrix. 

The section i s  cut by numerous quartz veinlets  and i n  one place the 
fine-grained quartz wanders off in to  the matrix and becomes mixed 
with re la t ive ly  coarse pe r th i t i c  orthoclase. 

These are  part of the or iginal  matrix and do not occur 
Scattered epidote crystals 

Specimen 80-1-23.7 

In hand specimen t h i s  appears t o  be the same as  specimen 80-1-26.2. 
It is an unaltered porphyry cut by numerous quartz veinlets. 

Thin section examination shows tha t  t he  matrix i s  largely interlocking 
crystals  of K-feldspar. However: there are  some minute grains of 
quartz i n  places. 

The quartz veinlets  which cut t h i s  section are irregular i n  tha t  t he  
crystals  occasionally project out in to  the matrix. 
the q u a r t z  has escaped f r o m  the vein t o  the matrix which has been 
al tered t o  the ouartz-orthoclase mixture with coarser than normal 
grain size. 

Plagioclase phenocrysts are s l igh t ly  a l tered t o  ser ic i te ;  hornblende 
phenocrysts a r e  highly al tered t o  act inol i te .  
a l te ra t ion  i n  some of the  plagioclase phenocrysts. There are some 

In scam places, 

There i s  some prehnite 

... 12 
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clusters  of diopside-epidote generally i n  the vicini ty  of some in- 
troduced quartz. Carbonate is largely res t r ic ted  t o  veinlets  with a 
minor amount as  a l terat ion patches within some of the plagioclase 
phenocrysts. These patches are  generally re la ted t o  a fracture. 

Specimen 80-1-36.3 

In hand specimen t h i s  i s  a darker more blurred rock than the other 
porphyries f rom the upper par t  of the hole. 
material occurs, especially along some of the fractures. One main 
quartz veinlet  cuts through the rock and bleaching occurs adjacent t o  
t h i s  veinlet. 

Thin section examination shows tha t  the matrix i s  largely orthoclase 
and tha t  quartz i n  smaller crystals  i s  quite abundant i n  places. Thus 
t h i s  rock appears t o  be gradational from tha t  w i t h  the orthoclase 
matrix t o  tha t  with the auartz orthoclase matrix although it i s  closer 
t o  the orthoclase type. 

The hornblende phenocrysts are  largely altered t o  a mosaic of fine- 
grained somewhat greenish b i o t i t e  accompanied in places by carbonate. 
Some crystals are  a l tered t o  actinoli te.  The plagioclase phenocrysts 
have moderate and uniform a l te ra t ion  t o  scattered s e r i c i t e  flakes. 

Irregular and discontinuous quartz veinlets  cut the rock These are  
saueezed or discontinued where they cut across large plagioclase 
phenocrysts. 
and abundant epidote occurs a t  the intersections of some of the auar tz  
veinlets. 
where it i s  associated w i t h  sane epidote. 
eral projects in to  and replaces plagioclase phenocrysts. 

Carbonate a l te ra t ion  occurs within the matrix, generally adjacent t o  
the quartz carbonate veinlets. 

A mineral with low birefringence and two good cleavages a t  r ight  
angles and low negative r e l i e f  i s  probably a zeolite. 

Dark green mineral  

Pyrite and carbonate a l so  occur a l m g  the q u a r t z  veinlets  

Abundant prehnite occurs along one of the quartz veinlets  
This low birefringent min- 

Specimen 80-1-98.8 

I n  hand specimen t h i s  appears t o  be a light grey highly al tered and 
blurred feldspar porphyry. 

In t h i n  section one notes that the porphy-ry i s  a l i t t l e  b i t  different. 
The matrix consists of quartz and feldspar. The feldspar i s  probably 
orthoclase and the numerous l i t t l e  la ths  tha t  display twinning do 
actual ly  have carlsbad twinning. The variation in  texture of the 
matrix indicates probably some recrystall ization. In places, small 
patches give an impression of pre-existing plagioclase crystals; 
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however, there are  pract ical ly  no embayments of replacement i n  the 
plagioclase phenocrysts. 

Plagioclase phenocrysts are uniformally and moderately al tered t o  
se r i c i t e  with same patches of carbonate. Hornblende crystals  have 
been completely al tered t o  epidote. ac t ino l i te ,  carbonate, etc. ,  
except for one place where a c luster  of s m a l l  r e la t ive ly  fresh crystals  
are  s t i l l  intact .  

Discontinuous veinlets include quartz ,  pyr i te ,  carbonate. 

Specimen 80-1-137.5 

Hand specimen shows a contact between the feldspar porphyry w h i c h  
contains a large proportion of mafic phenocrysts and the f e l s i c  
looking volcanic rock. 

Thin section examination shows tha t  the porphyry includes plagioclase 
and hornblende phenocrysts and fragments of the same type of mineral. 
Pnenocrysts a r e  unusually fresh; some of the plagioclase phenocrysts 
has scattered s e r i c i t e  flakes. Apatite and sphene crystals  a lso 
form phenocrysts. 

An indef ini te  zone which might be considered some sort of a vein in-  
cludes pyrite, diopside and some epidote. 

The matrix of the p o r p h m  i s  blurred and dirty. 
and K-feldspar i n  places but there is also SOQLC scr lc i t ized  plagioclase. 
There does, i n  places, appear t o  be remnants of the ser ic i t ized  plagio- 
clase within the matrix and possibly there  has been a replacement of 
larger  plagioclase crystals.  

The volcanic portion i s  hornfelsed. Small b i o t i t e  crystals  are scat-  
tered i n  places and clusters  of small epidote crystals  occuz through- 
out. More abundant are the s m a l l  diopside clusters. 

A carbonate veinlet  cuts the section. 
it and it has clusters  of radiating highly birefringent crystals  
which may be muscovite. 

There i s  some quartz 

It does have sane pyri te  along 

Specimen 80-1-139.4 

In hand specimen t h i s  resembles 80-1-36.3. 
cut by the quartz veinlet  and by numerous pyr i te  epidote veinlets. 

The thin section reveals such a mess of veinlets  t ha t  very l i t t l e  of 
the or iginal  rock i s  l e f t  unaltered. 
not highly ser ic i t ized ;  however? they have a d i r ty  brown dusting of 
clay. 

It i s  an al tered porphyry 

The plagioclase phenocrysts are  

The lllatrix a lso i s  so clouded with clay and fine s e r i c i t e  t ha t  

.... ‘4 
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grain boundaries cannot be distinguished. 
K- feldspar. 

Most of it appears t o  be 

Specimen 80-1-235 

This i s  the b lu r red  a l tered feldspar porphyry cut by minor quartz 
veinlets. 
brown mineral. 

In thin section, the matrix is coarser grained than usual and consists 
of quartz 1 4 0 % )  and orthoclase (60%). This re la t ive ly  c m s e  clear 
mixture of a u a r t z  and orthoclase i s  confined t o  the vicini ty  of the 
auartz veinlet. In places, the feldspar of the matrix has fine ser i -  
c i t e  and clay replacement. 

The ser ic i t ized  a l te ra t ion  of the plagioclase phenocrysts i s  low; 
minor carbonate accompanies it. 
of the plagioclase phenocrysts i s  moderate. 

Quartz veinlets  cut the section and in one veinlet  abundant s e r i c i t e  
occurs in the matrix adjacent t o  one side of the quartz veinlet. 
Carboaate occurs throughout the section in  smal l  l a t e  veinlets 
and i n  patches. 
material with them, possibly chlor i te  or  ac t ino l i te ;  however. the 
section i s  very thin and the birefringence somewfiat low. 
small sphene crystals  a l so  occur i n  these clusters which are  pseudo- 
morphs of hornblende phenocrysts. 

The hornblende phenocrysts are a l tered t o  a greenish 

In some places the s e r i c i t e  a l te ra t ion  

k n y  of these patches have s m e  fine-grained micaeous 

Abundant 

Specimen 80-1-288 

In hand specimen t h i s  porphyry has a darker colour than usual with a 
dark grey matrix and fuzzy white phenocrysts and also a few larger 
zoned phenocrysts which may be K-feldspar. 

Thin section shows tha t  the rock i s  about 40% phenocrysts and tha t  the 
matrix i s  interlocking Quartz and K-feldspar crystals. 
i s  coarser grained than tha t  of the other porphyries examined. 
matrix contains about one-third quartz and two-thirds K-feldspar. 

The phenocrysts a r e  mainly plagioclase and completely replaced horn- 
blende. One very large phenocryst i s  K-feldspar which exhibits 

is cut by numerous carbonate veinlets ,  a ha i r l ine  pyrite veinlet  and 
one carbonate-quartz veinlet. 

The plagioclase phenocrysts have s e r i c i t e  flakes scattered throughout 
and also small  patches of carbonate. 
completely replaced by carbonate or act inol i te .  

This matrix 
The 

. osci l la tory zoning. The c rys ta l  i s  re la t ive ly  unaltered. However, it 

Hornblende crystals  have been 

... :5 



Veinlets of quartz-carbonate cut the section. I n  places. these have 
patches of pyrite and also some chlorite. 

Specimen 80-1-291.1 

In hand specimen t h i s  i s  a blurred rock which i s  supposed t o  be a 
porphyry; however, it closely resembles the altered volcanic rock of 
80-2-41.7. 

Thin section examination shows such a blurred mess that  it is impos- 
s ib le  t o  do anything with it. 
than a porphy~y. 
within the rock, especially along the veins. 

Most l ikely it was volcanic rock rather 
It i s  notable tha t  considerable diopside occurs 

Specimen 80-1-351.6 

Hand specimen shows a basic volcanic rock frsgment in crowded feldspar 
porphyry. The porphyry resembles 80-1-288. 

The t h i n  section shows that  the porphyry i s  about two-thirds pheno- 
crysts and these are about 3/4 large plagioclase phenocrysts and 
about 1/4 smaller hornblende phenocrysts. The hornblende is unusuaUy ' 
fresh except. i n  a few places *re it i s  replaced by clusters of 
act  i n o l i t  e . 
The plagioclase i s  moderately ser ic i t ized and i n  crystals  where the  
se r i c i t e  i s  unusually coarse-k;rained there may be smne prehnite. 

There i s  one quartz phenocryst with a reaction rim around it. 
work is needed on t h i s  and on the  matrix. 

The matrix is m a i n l y  feldspar, some of which is plagioclase laths,  

Further 

Specimen 80-2-11 

The hand specimen shows that  t h i s  brownish hornfels rock i s  cut by 
pyri te  veinlets and that  these pyri te  veinlets have a selvage i s  
Over 1/2" wide in places. 

The thin section shows it t o  be equi-gramilar and very fine-grained 
hornfelsed. volcanic. Fine-grained b io t i t e  i s  abundantly scattered 
throughout. 
rock; however, se r ic i te ,  i f  present, i s  low. Some of the feldspar 
crystals do seem t o  have some kaolinite alteration. 

The section i s  cut by veinlets which contain some iron sulfides. 
one of the veinlets abundant actinolite-tremolite ( ? )  occurs along 

The rock was logged as dark brown pyroclastic. 

Small carbonate patches w e  also scattered throughout the 

In 

.../ 6 
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the  sides and projecting in to  the sulfides. 
takes a sharp bend. A t  the junction is a large epidote grain. The 
remainder of the somewhat discontinuous veinlet  i s  largely carbonate 
with some epidote and minor sulfides. 
section are  just  composed of carbonate. 

Also scattered throughout t he  section are small pockets of chlor i te  
which displays Berlin blue. 

I n  the bleached 
abundant. 
minerals which could be e i ther  a sphene and associated leuocoxene 
or possibly even some epidote. 

Along s t r ike  t h i s  veinlet  

Other veinlets  which cross the 

selvage area the b i o t i t e  i s  absent and carbonate i s  
Some cloudy patches occur above some highly birefringent 

Specimen 80-2-14.7 

This hand specimen shows a rock which appears t o  have porphyry frag- 
ments throughout most of the specimen; however. one end of the section 
i s  fine-grained volcanic. It a l so  appears t o  be a volcanic fragment 
in wi th  the porphyry fragments and this should have been cut by the 
thin section. 

Thin section examination shows a def in i te  porphyry which i s  the 
usual intrusive feldspar porphyry. 
the fine-grained volcanic. 

The porphyry contains phenocrysts of plagioclase, pseudamorphed 
hornblende and a few K-feldspar crystals. The matrix is almost mno- 
mineralic consisting of orthoclase and, i n  places, th is  orthoclase 
does replace the outer par ts  of some of the plagioclase phenocrysts. 
The index of refraction for the  I[-feldspar phenocrysts i s  s l igh t ly  
higher than tha t  of the matrix K-feldspar. 

The plagioclase phenocrysts have f a i r l y  uniform s e r i c i t e  dis t r ibuted 
throughout, some of t h i s  i s  aui te  coarse. The hornblende phenocrysts 
have been completely retraced by carbonate and chlor i te  or muscovite. 
Apatite crystals  are  scarce throughout the rock. 

The so-called volcanic kagment appear t o  be completely altered t o  
orthoclase plus carbonate. Some se r i c i t e  a l te ra t ion  of the feldspar 
may be remnants of plagioclase. 

I n  t he  zone between the volcanic fragments and the porphyry f’ragments, 
the rock has considerable auar tz  and pyri te  thus it appears tha t  the 
cementing material i n  t h i s  breccia i s  re la t ive ly  coarse-grained matrix 
quartz mixed with some orthoclase. 
carbonate which may be l a t e r  or part of the general cementing material. 

Also one end of the section i s  

The area also contains patches of 
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Specimen 80-2-20-2 

This is described as a dark b r m  pyroclastic. 
ation shows that this has been a porphyritic rock containing an 
extremely fine-grained matrix which is probably largely feldspar. 
Phenocrysts which originally consisted of plagioclase and possibly 
hornblende are now blurred and altered. The plagioclase phenocrysts 
lack a sharp outline and, along with the matrix, are altered to some 
kaolinite and very minor fine-grained sericite. The few hornblende 
phenocrysts have been completely altered to carbonate, some chlorite 
and some fine-grained low birefringent mineral. Abundant unaltered 
apatite phenocrysts are a l s o  present. 

Carbonate alteration occurs throughout the rock and appears to be one 
of the main alteration products. 
along a auartz veinlet. 

Veinlets of quartz-carbonate-pyrite and very thin veinlets of 
carbonate cut the rock. 
out. 

Thin section examin- 

So= K-feldspar alteration occurs 

Some pyrite crystals are scattered through- 

Specimen 80-2-28.6 

This is a pyroclastic of basic volcanic in which the fragments are 
quite obvious in the hand specimen and are indicated by textural 
changes in the thin section. 
plagioclase crystals in an almost ophitic texture. In places, some 
soda-rich mafic minerals, probably riebeckite, OCNX and augite 
crystals are scattered throughout. 

Very small secondary crystals or a coloured mineral which is greenish 
to brownish occurs in places. 
biotite. 
yellow birefringent flakes which could be extremely fine-grained 
sericite. 

Magnetite occurs as clusters of s m a l l  grains (with scxne pyrite grains)-- 
probably pseudomorphs of mafic phenocrysts. 
with pyrite) as disseminated crystals in the ophitic rock. 

In places, some of the rock is largely 

This could be a variety of secondary 
Mach of the plagioclase has a clay dust* and some fine 

It also occurs (along 

Specimen 80-2-36.1 

'Ihis is described as an altered pyroclastic and in hand specimen 
it has a blurred grey appearance. 
that this altered rock has been highly altered to carbonate. 
concentrations of sericite ( ? )  alteration occur in places. 

The rock contains many altered phenocrysts and is probably an altered 
feldspar porphm. 

Thin section examination shows 
Some 

... /a 
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Specimen 80-2-41.7 

The hand specimen description mentions an intrusive c l a s t i c  i n  pyro- 
clastic.  
green c lo ts  and l ines  occur within the l igh ter  greenish-grey matrix 
and t h i s  i s  cut by discontinuous sulf ide veinlets. 
these s m a l l  sulfide veinlets a white mineral occurs which may be 
vein f i l l i n g  or alteration. 

In th in  section the rock i s  largely plagioclase crystals  and a colour- 
less mafic crystal within a finer-grained feldspar matrix 
plagioclase i s  very d i r ty  being altered t o  se r i c i t e  and possibly clay 
minerals. The colourless mafic mineral may be augite. Epidote occurs 
throughout the section in large patches and i n  small aggregates. 
Some of the more abundant large patches are  associated with the veins. 

The main  veinlets  within the section consist of coarse epidote and 
pyrite. In some places along s t r ike  these change t o  t h i n  veinlets  of 
orthoclase. Many of the heavy pyri te  veinlets  have an al terat ion 
selvage along the veins in which the dark brownish d i r ty  dusting of 
the plagioclase has cleared up and the al terat ion is largely s e r i c i t e  
w i t h i n  the  plagioclases. There appears t o  be more an elimination of 
the d i r ty  brown clay ( ? )  of the rock rather than the addition of any 
new ser ic i te .  

Hairline veinlets of carbonate cut some of the pyr i t ic  veinlets and 
patches of carbonate are associated w i t h  some of the patches of 
epidot e. 

The hornblende and b io t i t e  phenocrysts have gone t o  diopside and 
epidote; carbonate i s  scarce. 

The small slab shows a mottled grey rock in  which dark  

Along some of 

The 

Specimen 80-2-45.1 

The slab shows a s l igh t ly  blurred porphyry in which t h e  white feldspar 
phenocrysts stand out sharply but the mafic minerals are  altered t o  
a greenish tint. 

Thin section examination shnrs tha t  the plagioclase phenocrysts have 
a f a i r l y  sharp outline and are  altered.  i n  varying degrees, t o  
se r i c i t e ,  from almost negligible t o  f a i r ly  intense. The central  par ts  
of a few large plagioclase phenocrysts are  completely altered t o  a 
coarse birefringent prehnite which also seems t o  ccmrpletely replace 
smaller phenocrysts. 

The matrix of t h i s  porphyry c m s i s t s  of fine-grained la ths  of plagio- 
clase ra ther  than the interlocking crystals of orthoclase tha t  have 
been noted for other sections (e.g. 80-2-26.2). 
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Specimen 80-2-45.1 

Hornblende phenocrysts are  largely replaced by tremolite-actinoli te 
along with some chlorite.  Clusters of diopside crystals  occur i n  
many places and in some places these replace par t  of pre-existing 
hornblende crystals ,  most of which had been replaced by act inol i te .  
In one crystal  the diopside occurs only a t  one end where it. i s  par t ly  
mixed with the actinoli te.  These clusters of diopsl.de crystals are 
quite commopl and i n  most places large crystals of epidote a re  as- 
sociated w i t h  them 

One veinlet  which occurs along the side of the section is composed 
of carbonate and prehnite. 

Note that t h i s  section and many of the  other sections are extremely 
thin and therefore the  birefringent colours are re la t ive ly  low. 

Specimen 80-2-69.1 

This rather  blurred porphyry also has an orthoclase matrix. 
t h i n  section i s  extremely thin and t h i s  accounts for  a lack of sharp- 
ness in m n y  of the placioclase phenocrysts and the abnormally 
apparent low birefringence. 

The rock has more than the normal amoullt of K-feldspar phenocrysts. 
The plagioclase phenocrysts a r e  a l te red  t o  s e r i c i t e  and carbonate 
whereas the K-feldspar phenocrysts only have carbonate alteration. 
I n  a f e w  plagioclase phenocrysts there is some prehnite. The 
hornblende phenocrysts have been completely r e p l a c e  by tremolite- 
ac t ino l i te  plus minor chlor i te  and carbonate. 

Discontinuous quartz veinlets  cut t he  rock. Radiating clusters  of 
s e r i c i t e  are interspersed along the veinlets  and a l so  along the 
contacts in places. 

The 

Specimen 80-2-90.4 

In hand specimen t h i s  i s  a re la t ive ly  coarse-grained possibly volcanic 
e l a s t i c  rock m t  by a light grey a l te ra t ion  zone or veinlet. 

In th in  section the rock i s  characterized by abundant large hornblende 
phenocrysts and some of these are  par t ly  a l tered t o  biot i te .  
are a l te red  t o  carbonate and chlor i te  and some m y  be al tered t o  
carbonate and tremolite. 

The rock was probably originally a basalt. 

The veins contain carbonate, ouartz and py-rite. 

Others 

. . . ,ho 
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Specimen 80-2-132.4 

In hand specimen t h i s  looks l i k e  a s l igh t ly  mottled rock with a 
greenish-grey colour and it has been logged as a s i l i ca t ed  rock. 

Thin section examination shows tha t  much of t h i s  rock i s  a good 
porphsry with re la t ive ly  fresh plagioclase phenocrysts i n  places. 
However, t he  good porphyry a t  one end of the section appears t o  
grade i n t o  an almost non-porphyritic or c l a s t i c  rock a t  the other 
end of the section. 
and the other end i s  comminuted porphyry. 

Alteration includes diopside al terat ion of the hornblende phenocrysts, 
which probably provides the green colouration and minor se r i c i t e  
flakes throughout most of the plagioclase phenocrysts. 
a l te ra t ion  occurs extensively i n  the matrix. 

One gets the impression that  one end i s  porphyry 

Cartonate 

Specimen 80-2-132.6 

This i s  a fragmental rock w i t h  very dark patches and possibly a lo t  of 
py-rrhotite a l terat ion throughout much of it. 

Thin section examination shows unusual rock type for t h i s  area in tha t  
the rock appears t o  be a porphyry i n  which the coarse plagioclase 
crystals  are  surrounded by coarse-grained quartz. 
pyrrhotite.  and possibly even the carbonate appear t o  be i n t e r s t i t i a l  
patches. 

Clusters of needle-like crystals  appear i n  places and i n  many places 
these seem t o  be embedded in the quartz giving it a re t iculated ap- 
pearance. 

Diopside and epidote crystals  are  scattered throughout. 

In th in  section one notes a lso tha t  the central  part of the rock, 
with w h i c h  the veinlet  i s  associated, i s  f iner  grained. The central  
black par t  o f t h e  veinlet  is iron sulfide and t h i s  has a border of 
an unusual mineral tha t  contains kind of 8 comb structure or para l l e l  
crystals  which are  perpendicular t o  the  vein. 

!Che quartz, the 

specimen 80-2-177.3 

In hand specimen this  looks l i k e  a porphyry from a basic dyke. 
white feldspar phenocrysts are  very sharp. 
are  somewhat blurred and the matrix i s  dark grey. 
same rock as 80-2-297.1. 

The 
The hornblende phenocrysts 

It i s  probably the 

Thin section specimen is so similar t o  80-2-297.1 t h a t  separate 
description is not warranted. 
tremely th in  and the colours are  off considerably. 

The t h i n  section has been ground ex- 

. . . ,'ll 



Specimen 80-2-188.8 

This porphyry i n  hand specimen i s  quite white with abundant feldspar 
phenocrysts and smaller mafic phenocrysts. 

In thin section it i s  about two-thirds phenocrysts including large 
crystals of plagioclase, orthoclase, and altered hornblende. Smaller 
phenocrysts form a second population in grain size  and include 
plagioclase and p o x e n e .  
cmpletely altered t o  tremolite-actinolite and carbonate whereas the 
pyroxene phenocrysts are re la t ively fresh. 
also form phenocrysts in places. The plagioclase phenocrysts, some 
of which have oscil latory zoning, are slightly t o  highly altered t o  
se r i c i t e  plus a brown clay dusting. Those tha t  display oscil latory 
zon ing  have relat ively l i t t l e  alteration. 
are re la t ively unaltered. 

The matrix consists of s m a l l  l a ths  of plagioclase, many of which have 
some fuzzy twinning. The index i s  considerably lower than tha t  of 
the plagioclase phenocrysts and s l ight ly  higher than tha t  of the 
orthoclase phenocrysts. I suspect t ha t  a fairly sodic plagioclase i s  
involved. 

The hornblende phenocrysts are par t ia l ly  or 

Large sphene crystals 

The K-feldspar phenocrysts 

Specimen 80-2-275 

Hand specimen shows t h i s  t o  be a dark purplish-brown volcanic or dyke 
rock containing scattered white feldspar phenocrysts.' 

Thin section examination shows that  the matrix i s  coarser grained 
than one would suspect. It consists of abundant long plagioclase 
la ths  intermixed with hornblende crystals in almost uphitic texture. 
The hornblende forms about 60% of the matrix. 

The large plagioclase phenocrysts appear t o  have been rimmed and 
altered along Practures t o  a clear plagioclase mineral, probably a lb i t e  
and then subsequently the original material which was not changed t o  
a lb i t e  has been altered faFrly intensely t o  se r i c i t e  and carbcmate. 

This i s  an unusual rock i n  respect t o  i t s  texture. 
and probably a lava. 

It i s  very basic 
I w o u l d  suggest the name p o r p m i t i c  basalt. 

Specimen 80-2-357.2 

Hand specimen shows an unusual rock with quite a variation in grain 
s ize  of phenocrysts. One might consider t h i s  a porphyry with a 
se r ia te  texture. The small equi-dimensional white feldspar pheno- 
crysts stand out sharply and some of these have completely altered 
(grey) centers. 

In thin section, one notes the variation i n  s i ze  of the phenocrysts. 

. . . /12 
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Many of the plagioclase phenocrysts are euhedral; however, many of 
them are rounded and som& of them are merely fYagments w i t h  one side 
broken and the other side euheclral. 
somewhat smaller but  also display some fragmental sides. 
generally altered i n  contrast t o  thecolorless fresh augite crystals: 
which also have some broken sides. 

The matrix also gives one an impression of feldspar debris rather 
than a igneous mt r ix .  

I would name t h i s  a feldspar crystal  tuff. 
and crystal fragments appear t o  be K-feldspar. 

Alteration i s  mainly some ser ic i t izat ion evenly dis t r ibuted throughout 
the  plagioclase. The carbonate i s  re la t ively scarce; however, it 
does occur as one veinlet. 

The hornblende phenocrysts are 
These are 

It i s  quite variable i n  grain size. 

Some of the large crystals 

Specimen 80-2-297.1 

The s l a b  shows a porphyry with dark grey matrix and white feldspar 
phenocrysts as w e l l  as a number of black hornblende phenocrysts. 
This i s  obviously a different rock than the l igh t  coloured feldspar 
porphyries and one suspects it is a dyke rock. 

Thin section examination shows an abundance of plagioclase and 
hornblende phenocrysts within a matrix of finer grained plagioclase 
la ths .  
down t o  crystals the s ize  of some of the matrix plagioclase. 

The plagioclase crystals are variably al tered and, in  places, intense 
ser ic i t izat ion occurs i n  parts of phenocrysts. 
occurs i n  the central  a l terat ion parts of sane crystals. 

Most of the hornblende i s  fresh and unaltered. Some crystals however 
are almost completely altered t o  carbonate plus tremolite-actinolite. 

Carbanate occurs as scattered patches throughout the rock and a lso  as 
veinlets along with some pyrite. 

Three large K-feldspar crystals occur as a cluster. 

The rock is about 1/2 phenocrysts and at least 2/3 of t h i s  i s  comprised 
of large pladjoclase crystals. 
phenocrysts. 
1/4 hornblende. 

One edge of the  section i s  a different rock type, possibly an altered 
inclusion. 
of the p o r p l ~ ~ ~ .  

I Would suggest the  nameandes i teporpm for t h i s  rock. 

Hornblende crystals vary in size  from large phenocrysts 

Prehnite ( ? )  also 

Possibly 1/3 is smaller hornblende 
The matrix is largely plagioclase la ths  and possibly 

It is quite granulax and coarser grained than the matrix 
It consists of about 2/3 hornblende and l/3 feldspar. 

. . . /U 
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Surface Specimen G80-232 

This i s  a hand specimen from the prominent l a t e  microdiorite dyke. 

I n  th in  section it i s  different than the other porphyries i n  that  
it i s  largely a criss-cross of plagioclase l a ths  intermixed with 
some pyroxene crystals. Pyroxene also occurs as  discontinuous 
phenocrysts intergrown with these plagioclase laths.  Larger plagio- 
clase crystals form definite phenocrysts. 

Ser ic i te  flakes wi th  some carbonate a l t e r  the central  par ts  of many 
of the matrix plagioclase crystals and also are  scattered throughout 
the larger plagioclase phenocrysts. 

A fibrous a l te ra t ion  mineral: probably chlor i te ,  seems t o  f i l l  i n  some 
in te rs t ices  and i s  probably an a l te ra t ion  of the previous m f i c  
minerals. 

Carbonate a l so  occurs i n  a few scattered small veinlets and patches 
and i s  probably an a l te ra t ion  of the pyroxene. 
appears t o  be scattered throughout, but ident i f icat ion was not certain. 

Some of the chlor i te  patches are  replacements of b i o t i t e  crystals as  
they do have remnantbiotite patches. 
with pyroxene and are probably a l te ra t ion  of the pyroxene. 

Considerable kaolFnite 

Others are  more closely associated 

Surface specimen G80-423 

This was taken near the main a l te ra t ion  zone along Moly Creek. In  thin 
section one notes the K-feldspar matrix and phenocrysts of plagioclase. 
It appears t ha t  much of these plagioclase phenocrysts has been al tered 
t o  K-feldspar and any remnants are quite intensely al tered t o  ser ic i te .  
The mafic phenocrysts, possibly hornblende, are completely replaced by 
chlor i te ,  carbonate, etc. 

A mosaic of quartz occurs as  veinlets ,  i r regular  lenses and pockets 
and, near t h e i r  edges, some of these are  intergram w i t h  K-feldspar. 
One w o u l d  suggest that it i s  a highly al tered rock and tha t  probably 
most of the K-feldspar i s  also secondary. 

Surface Specimen G80-425 

This is fromthe intense a l t e r a t i m  zone along Moly Creek. 

In th in  section one notes considerable orthoclase a l te ra t ion  of the 
plagioclase crystals  and in places the twinned plagioclase appears t o  
be al tered t o  orthoclase w i t h  some of the remarit twins completely 
replaced by s e r i c i t e  and thus the twinning i s  maintained by d i f f e ren t i a l  
a l te ra t ion  t o  orthoclase and t o  ser ic i te .  Orthoclase again forms the 



matrix; however, part of t h i s  section does contain introduced s i l i ca  
and one might even c a l l  it a s i l i c i f i e d  section. 

This i s  a highly altered rock converted t o  orthoclase and probably 
subseauently cut by quartz veinlets with adjacent s i l i c i f ica t ion .  
The se r i c i t e  a l terat ion of the remnant plagioclase is, i n  places, 
complete. 

Surface Specimen C80-426 

This i s  also from the zone of intense al terat ion along Moly Creek. 

This is a l s o  a highly altered rock; however, compared t o  G80-223, the 
plagioclase phenocrysts a re  l e s s  altered t o  orthoclase. There i s  
coarse ser ic i t izat ion of some of the plagioclase phenocrysts. 

The matrix i s  again K-feldspar. 
lenses. etc.; however there does not seem t o  be any good mixture of 
the auartz and the K-feldspar. 

The section is cut by quartz  veinlets,  

A l l  of the mafic minerals have been completely eliminated and re- 
placed by se r i c i t e ,  etc. Carbonate a l terat ion i n  these intensely 
altered rocks i s  not very abundant and may have been eliminated by 
subsequent quartz  and ser ic i te .  
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S t i E E T N o  1 
J. R. WOODCOCK CONSUL'fANTS LTD. 

DR,LLED By Lyons Diamond Dr i l l i ng  
STARTED: Aura 1, 1980 
TERMINATED: 

LOGGED BY: & . - . h a  

80-1 
113" 
68" S. E. 

401.4 m (1317') 
NQ 

HOLE No. ___ B a l l  Creek P R O P E R T Y  - 
CLAIM NO - BEARING 

DIP 

Abbr ev i a  t ions 

Moly - Molybdenite 

COORDINATES LENGTH 

_ _ _  - --  - DIAMETER--- _ _  ~ - - ~ 

ELEVATION 72&k@%&..f&) 

Cent ' d& 

Overburden and boulders I+ 
______ 

Andesitic Pyroolastic - aark grey i n  colour; ever 50% 

plagioclase c rys t a l s  grea te r  than 1 mn; c l a s t s  of foreign 

rack a l s o  present; these  c l r s t s  are l i g h t  coloured, 

aeemingly a l t e r ed ,  up t o  2 cm aaross;  f i n e r  grained phases 

are black; out by numereus quartz and quartz-aarbonate 

ve in l e t s ;  small concentration8 of epidote associated with 

x f r i t e  especially where p y r i t e  i s  adjacent t o  quartz 
ye in l e t s ;  ch lo r i t e??  present along some pyr i t e  ve in l e t s ;  

- some s l i g h t  greyish b leackin i  alengside many ve in le t s  

C 1 c m e !  tsaeciallv PYr i t e - c h l o r i t e  ve in l e t s ;  i n  

IlddiLu- a i nes t o  60 cm) 

l i k e  appearanae but a r e  qui te  hard; these  a l t e r a t i o n  zones 

a re  a s s e d a t e d  with and often bounded by quartz veins; 

t he  a l t e r a t i o n  within t h e  zones i s  generally complete and 

such zones a r e  almost always sharply bounded by e s sen t i a l -  

l y  unaltered rock. 

Unit is qui te  magnetic with f ine ly  disseminated magnetite 
( ? )  which probably lends t o  dark colaur of unit; i n  places 
the re  i s  flesh coleured alteratiam. 

_____ - 

____-__ 

- _ _  

_____ 

__-___ a s e r i c i  t i zed  
~~ 

-__ 

-- - 

. ____ -_ - 

__ ~ 
____ -_____ 

- - _ _ _ _  

--__ 

B-1-1 6 . 7 ~  
-__ ~ - _ _ _  --__ 
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D E S C R I P T I O N  A N D  R E M A R K S  

pyri te  both disseminated2nd i n  fractures generally 

associated with small  amounts of epidote; 
ght grey in  colour with 

and along, fractures;  quartz, quartz-carbonate and pyri te  

veinlets  present but quartz veins predominate; a f e w  

-dioDsi.de alteration. 

broken up, much core is-lost ,  

earanc 
___ of perhaps being hornfelized; t h i n  zones of greyish t o  

__ whitish bleaching ( t o  1 cm wide) adjacent t o  veinlets ;  - 

___ ~ - _____ abundant ha i r l ine  pyri te  veinlets ;  epidote commonly seen 

- . ._ 2 0 . 6 ~  with pyri te ;  scattered,  a s semha ted  plebs of epidote not 

abundant, more abundant along fractures; quartz veinlets  

predomi . w h i t e c e a n u r e d  ; some zones of bleaching 

-__~ - t h i c k e r l A m . w x i ~ ~ +  zones of bleaching 
associated with quartz veinlets. 

i 

--- ___- ___ 

____- __ - - ____ ___~ 

____ 23.1 

Cont 'q. 
95% ___ 23.911 - Altered Feldspar Porphyry 23.1-3O.h - . ~ ~ _ _ _ _ _ _  seemingly only 

s l igh t ly  a l tered;  matrix pale brown t o  l i gh t  grey brown; ____ ____ ________-_ 
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FOOTAGE 

FROM I TO 

i$ 26.2a 

D E S C R I P T I O N  A N D  R E M A R K 6  
SAMPLE ASSAY I 

NO. 

__- abundant whitish feldspar phenocrysts t o  1.5 cm. horn- 
blende phenocrysts a l so  present but  less numerous; 

feldspar phenocrysts seem s l igh t ly  smaller than usual; 

small amounts of epidote noted anain associated with 

pyri te  but - amounts far reduced from previous uni ts ;  

bleaching along veinlets  noted; pyri te  content i s  low (+) 

t o  moderate (+ )  and i s  disseminated along fractures;  note 

tha t  more blue qtz .  veinlets  appearing; core not broken B-1-6 
UP, excellent recovery: a f e w  wr i t e -ch lo r i t e  veinlets  I 
but few i n  number; pyri te  24.7m zones of bleaching and 

a l te ra t ion  alongside veinlets  thickening up t o  30 cm 

thick bu t  generally much thinner; i n  such zones the 
or iginal  texture is  completely obliterated; adjacent t o  

some veinlets there are  th in  zones of pinkish a l te ra t ion  
(carbonate?); moly i n  quartz veinlets  43 25.5m, 26.2m; 

__ ~- 

faul t  gauge? @ 29.6 - m; chcalopyrite i n  so& veinlets.  

- 59.71~ Unit praduallv becomes increasingly al tered €3-1-7 
&14,7m:llnitbecomes_mw altered; By 14. 7m __ 

_. __ much of unit  i s  quite soft and often broken up; most of I 
uni t  medium aresish i n  colour but more intenselv a l t e G F l  

-____.. --__ 

sections have darkish green cast ;  pyri te  primarily dis- 

seminated, low +; appear t o  be thin zones ( t o  5cm) of 

s i l i f i c a t i o n  adjacent t o  some quar tz  veins; white quartz 
reins predominate but a few blue quartz veinlets  seen; 

6 m  t o  noly seen i n  many veinlets  (ex. 31.oto 31.4m. 33. 

-_ _ _ _ _ ~  

_ _ _ _ _ ~  __ - 
-_-_- 
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FOOTAGE 

FROM I 7 0  

Cont ' d. 159.7 
.___ ___. 

----I- 65.8 -. 
Cont *& ___ 

D E S C R I P T I O N  A N D  R E M A R K S  

I 134.4m. 37.2m; a f e w  carbonate-quartz veinlets;  only a 

I I few m i t e  veinlets  ( t o  5 cm); small amounts of ePidote 
' 

lof core badly broken up; some moly. along fracture 8 -I 
42. Im; By 41.3111 uni t  becomes more in tac t ,  less broken 
up; small amount of chalcopyrite @ 45.2m; small amounts 

~ - __~  

of moly. *om 45.8 t o  %.2m, disseminated and along 

ve i n l e t  s. --__ 

48.5m 47.4m, 48.5m - small amounts of Pinkish ca l c i t e  alona: 
veins; moly along quartz veins 53.0 t o  53.3; 57.0 m 

__-___ intensi ty  of a l te ra t ion  diminishes s l i gh t ly  but s t i l l  

completely altered; 59. 0 - 59 .3m, small amounts of dis-  

m3 
of disseminated galena, pyri te  and chalcopyrite associatec 

w i t h  carbonate-quartz f i l l e d  fractures. 

seminated moly ? aalena?: - 
- 

____ ~ ~ - _ _ _ _ _  _____ - ,  

-____ ____ - 

- - ---Al- J ? p m & & i C - L ~ # s ~ -  * is- 
carbonate-diopside a l t e r a t h ;  colour&..€rm ~ __ 

grey-green t o  medium grey; occasionally concentrations . 

of epidote but not common; py. content low (+) with  a 

f e w  sections with moderate w r i t e ;  pyrite disseminated 

and along fractures;  aalena i n  Quartz vein @ 64.1 m; -- I 6,....l I more galena @ 69.7111. -- 

2 5  Feldspar Porphyry (barren) ,  unaltered; extremely poor 4 4  

SAMPLE ASSAY 
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-----___ _ _ _ _  - -_ --___ _ _ ~ _ _ _ _ _ _  _________-__ ________ __ - ____ 

D E S C R I P T I O N  A N D  R E M A R K S  

and lesser pink feldspar phenocrysts; hornblende pheno- 
small concentrations of 

veinlets can be 

-___. 1 

84.1 80.9 8 4 . 2 ~  Lamprophyre. dark coloured with speckled and mottled ap- B-1-9 85 
2.s- ears-matrix is  d ark a _reen with small (.5cm t o  lcm] - 

- phenocryse coloured l igh t  olive green ( feldspar? ) ; .- there 

are a l so  very dark a r e e n t o b l a c k  phenocrysts; i n  ad- 
di t ion there are  small (. 5cm) concentfations of&ite 
ca lc i te  scattered throuahout ; l i a h t  areen concentrations- ___ 

of e p i d c & e ~ o n a t e d : ~ i t e  content only trace; not ___ 

-_ __ 
- magnetic, 88.2 t o  88.9 m texture becomes much f iner  

_ _  grained and becomes medium grey with small black pheno- 
- _____-- ___ __ _______ 

crysts  and smaller ca l c i t e  
sharp on e i ther  side; no 
quartz veinlets;  a few ca lc i te  veinlets-; rock not broken 
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hornblende phenocrysts; epidote 
-~ __ 

number; moly? 8 90.3m, 91.2m; veins Q 

contact 8 10"; 

some slight bleaching adjacent to  some veinlets. 

I 

, 
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n f u e r a t -  on e i ther  side of the vein. 

106,tsrn - l a rgeginhish  or- lase  Dhen ocryst s begin 
aDPearinR,not m a n y  but quite noticeable since so large 

- -__ 

- _ _  
.__________ 

__ - 

. __ 

__-__ _- ___ 

-____- 114.5 __ 

-____.____ __ 

B-1-13 109.8 110.3m (up t o  2 cm); a lso  s t a r t i n g t o  get some v e r x s l i g h t  . _ _ _ ~ _ _ _  

bleaching adjacent-to some veinlets but such al terat ion 
- i s  extremely minimal: uni t  i s  essent ia l ly  unaltered. 

~molvln_9---@ 108. o 109.5 .. 110, 110.8 t o  ~11.7rn - ___ - ______ 

(2 v- veins @ 0 O - 5  . O % U L b L -  

113.01~1 - chlor i te  and epidote diminished. 

- ~ ~ .  

117.8~ Andesite Porphyry - matrix dark t o  medium grey w i t h  -- __ 

abundant white feldspar phenocrysts; mre hornblende _- _______ - 
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I 

t does not-have orthoclase phenocrysts - 
a s d o e s b W v  5 uni t  i s  characterized by 

- 4 4 - - I - -  material; un i t  is not cut by any veinlets;  very sharp ! 
upper and lower contacts 

E 3 . %  Feldspar. Porphyry ( barren); ident ical  t o  porphyry above 
Andesite Porphyry except perhaps a few more 

121.0 1 1 
aepocrvs ts  and no large orthoclase phenocrysts noted; 
matrix l igh t  grey t o  medium grey with abundant white 
feldspar phenocrysts t o  1 cm; only occasionally magnetic; 
pyrite;  content i s  low (+) and disseminated, very fresh 
unaltered rock with only a few th in  zones of a l te ra t ion  
adjacent t o  veinlets;  125.6 m - 5 cm wide zone of s l igh t  
a l terat ion adjacent t o  veinlet ;  =9.2rn, a few t h i n  zones 
i ( to  3 cm) of l i gh t  greenish al terat ion;  at l 2 9 . O m  more 

-_ 

_________-_ 

- - 

_-_____ 

-____- --_______ 

carbonate veins begin appearing; 
darkish non-porphyritic c las t s  
___- times contain a higher pyri te  content than the surroundin 

rock. 
- 137.5 135.6 - 136.6m 1 cm wide - carbonate vein 8 5" t o  10" 

-%)a- 
small amounts of epidote s t i l l  seen alonAveinlets 
generally w i t h  pyr i te ;  lower-contact very sharp. 

137.5 - Intrusive Breccia- Intermixed 

FROM TO 

___.___ 

- 

ASSAY 
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FOOTAGE 1 % SAMPLE .?I- FROM 
D E S C R I P T I O N  A N D  R E M A R K S  

s i l i c a t e  volcanics plus porphyry - contains w e l l  de- 

veloped.quartz stockwork; seemingly very intensely I I 
~- 

altered but a l te ra t ion  i s  somewhat variable w i t h  short I ---I 
sections t o  20 cm. showing l i t t l e  a l te ra t ion ;  uni t  i s  - p - p r I  

manv fo re im c l a s t s  of s i l i ca ted  volcanics are incorporated --I-- pale greenish t o  l i gh t  greyish; important’to note t h a t  

~p~ ~- - 

i n  t h e  rock; such c l a s t s  a re  predominately l i gh t  green 

~ ~ _ _ _  - (dlopside?), 1 cm - 2 cm patches of bronzy brawn garnet 
were noted i n  c l a s t s ;  a f e w  small patches of dark brown 
Hornfels-also noted in  c las t s ;  quartz veinlets  are pre- 
- dominately translucent bluish quartz with no preferred 
orientation; pyr ite-epidote veinlets  common but not as  
abundant as the quartz veinlets;  moly i n  quartz veinlets  __ 
a t  138.6111 and 139.4m; scattered black mametite crystals  
but few i n  number; only occasional reaction t o  magnet; 
pyrite content low (+) t o  moderate (+)  with an average 
of m o d e r e ;  pyri te  is  disseminated and along fractures. _-__ 
1 4 0 . 2 m  - th in  m s u m  veinlets  noted; d i f f i c u l t  t o  __ - ____ 

abundant. 145.9m bluish qu a r t z  vein l e t s  b ec omin 

quartz veinlets  becoming more common. ~ 

146.4m - moly i n  q u a r t z  veinlet. 
147.7 - 149.3 m - moly seen in  quartz seven quartz vein- 
l e t s  i n  t h i s  section. 

-- 

I ASSAY 
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D E S C R I P T I O N  A N D  R E M A R K 6  

-_ 
Feldspar Porphyry (Barren) - very sharp upper contact 

8 15" core angle; matrix very l i g h t  grey almost d i r t y  
whitish along ce r t a in  horizons; qu i te  hard; abundant 

white feldspar phenocrysts a few of which have a pinkish 

cas t ;  no hornblende phenocrysts seen but seemingly small 
amounts of a l t e r ed  mafics; a few sca t te red  concentrations 

of epidote; a f e w  pyrite-epidote ve in le t s ;  blue quartz ___ 

ve ln le t s r educed  i n  number from above but s t i l l  numerous; 

a few carbonate and a few m s u m  ve in le t s  seen; no 

a l t e r a t i o n  seen alona ve in l e t s ;  some s l i g h t  a l t e r a t i o n  

for 3-4 cm -ti s O m e y  @ 150.7m, 151.4 
un i t  i s  not magnetic. 

__ 

S i l i c a t e d  Volcanic - un i t  a s  whole is qui te  in tense ly  -__- 

s i l i c a k e w  P*s--e 
patches of cream coloured t o  almost pinkish; small amount 
of epidote noted generally with py r i t e ;  patchy concen- 

t r a t i o n s  of bronzy brown garnet noted but not abundant; 

only a f e w  pyrite-epidote ve in l e t s ;  most veining 8 25" 

core angle; pyrite content low t o  moderate (+), average 

of l o w  ( + I ;  abundant porphyry and volcanic c l a s t s ;  u n i t  
could be classed as breccia conglomerate; t h i n  whitish 

~ 

reaction r i m s  around manv c l a s t s :  molv i n  auartz veins 

8 153.7, 155 .h ;  un i t  is s l i g h t l y  magnetic. 
Feldspar Porphyry (barren) - whitish fine-grained matrix; 

- _ _ ~  ______ _ _ ~ -  

-_ _ _ _ . ~  -~ 

NO. 

SAMPLE ASSAY 
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JSpec 
imen 

~ ____ _ _  _______-________ _______ _______ __ -- _-_____-- ___- __________- - -- -___ __- 
SAMPLE ASSAY 

D E S C R I P T I O N  A N D  R E M A R K 6  
NO. FROM TO 

abundant white feldspar phenocrysts. ~ _ _ _ _  

-_______ 
Sil icated Volcanic - pyroclastic with abundant porphyry 

and volcanic c las t s ;  could almost be classed a s  con- 

glomerate; epidote content increased s l igh t ly  again pale 

t o  dark greens predominate with small patchy bronzy b r m -  

B-1-19 16% 16th 

- 

___ 

auartz vein @ 20” :  small amounts of pyrite included. 

and Crvstal T u f f s  

(l--s (f&&spar?) m c h  of 
a hornfel pyroclastic has dark brown colour suggesting -_ __ 

but  some of dark _____ colour may be due t o  chlor i te ;  sl ightlyl-  
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n mrr .Sheet No. 13 Hole No. 80-1 Logged By Date -- 
D E S C R I P T I O N  A N D  R E M A R K S  

quartz vein offset by pyrite-epidote veinlet. 

I 
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I Spec- 
imen 17 D E S C R I P T I O N  A N D  R E M A R K 6  

I side al terat ion;  s i l i ca t ed  rock i s  predominantly d a r k 1  
I -- 

green and seemingly contains abundant diopside; only smalj. - 

amounts ofLronzy brown garnet; very small amounts of 
I 

abundant; predominate orientation t o  veins i n  ?2z core 
angle; 197.20m - major structure 197.2-197.7m consists 

of coarse arained quartz  carbonate; small amounts of 
i t e  and dark bronzv brown mineral (sphaler i te?)  

197.7m - 201.2m - intense do lomite-diopside al terat ion;  
mediuu-grsrav: few- .c la&s.  - 

1 Note: @ 199.9m and 202, Om note t h a t  white carbonate vein- I - I 

l e t s  cut quartz veinlets:  carbonate veins seem l a t e r ;  

nrmh-- v-ts cut a l l  t m e s  of 
V P  i t s  general l v  not continuous . 

-1-22 

201.2m-10cm. wide carbonate-quartz vein 6' 30. core angle. 
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FOOTAGE 

FROM I TO -- 

---I- 
___ I 

--_ 
YO 

RECOVER 
D E S C R I P T I O N  A N D  R E M A R K 6  

___ 
212.2m - small amounts of chalcopyrite i n  

some s l i g h t  pinkish colourat ion - adjacent;  

a t  222.6% 

220.0m - epidote-pyri te  v e i n l e t  cu t t i ng  quartz vein; 

nearbv carbonate vein c u t t i n a  quartz vein. 

-- -- _______ 

t i o n  2_cm, wide; 

2 1 a m  7 J n Q k i D  a_uartz vein--- 
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SAMPLE 
D E S C R I P T I O N  A N D  R E M A R K 6  

and i n  quartz vein; some moly? in quartz vein. Moly i n  

224, Om - 228.42 - quartz veining increases ,  near ly  stock- 

veinlets; very minor amounts of chlorite;  a f e w  small 
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mixed witb l e  
but very 

I I ] b: No I- longer see chalco'parrite, Ralena, sphalerlte,  in 1 
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D E S C R I P T I O N  A N D  R E M A R K S  

veins. 251.9m - small amounts of Ralena. I- 

small  amounts of epidot 

few 2 - 3 m  sec tionsofhigh_lrLpvrite:m&onlvocr: 

ered with only a few-  
1 I I 
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 spec- 
imen 

- - - - ~- ___ - ___ - _- _. - _- _ _ _ _ _ _ _  __ ____ __ -- - _- ~ -- - - -_ -- -___ _______ 

D E S C R I P T I O N  A N D  R E M A R K 6  

a whole noticeably sof te r  than previously; seeming a l so  

quartz veins 0" t o  - 20"; core angle for carbonate 

20" - 20", mostly 30" -45" i 
veins cut bluish quar tz  veins. 

271. pm- nQt_ceable decrease i n  pumber of carbonate 

-now broken w - 
fractllrerl:qurlrh V V i n c r e A s i n a Z  -- 
ArlauRrk--a--- 
Small  amounts of __ l i g h t  pinkish brawn colouration adjacent 

___-- t o  a few veinlets ;  th in  __ (lcm - 2cm) zones of dark greenis 
___-- 

-- 



J. R.  WOODCOCK LQNSULTANTS LTD. 

-__~-______ ---_____ -_ _ _ _ _ _ _ _ _ ~ ~ ~ _ _ _ _ ~ ~  

D E S C R I P T I O N  A N D  R E M A R K 6  

a l te ra t ion  adjacent t o  some veinlets. 
278.1m- several hornfel fragments ex. 281.h 

279.6m- transparent turquoise green mineral ( f luo r i t e?  ) i t .  

carbonate vein; epidote-pyrite s t i l l  present but not 

abundant: uni t  s t i l l  s l i gh t ly  mametic. 

I 

So- i n  w t z  veins 280-6 .. 280.8m. 

382 7 m  - ?83.7rn - 7 .  - fractured: 
- 

*a- 1 ike --- - 

Fkldspar Porphyry (Barren), l i gh t  grey t o  l i gh t  grey with 

brownish t inge matrix; fine-grained matrix; abundant white 

feldspar; phenocrysts t o  1 cm; f a i r l y  abundant black 

hornblende phenocrysts; disseminated crystals  of magnetitb 

Mole No. 80-1 Logged By D. Gorc Date A% 13, 1980 Sheet No.  20 

- -_____  ~~ ____ __- -_- 
SAMPLE ASSAY 

NO. FROM TO 

- ~ _ _ _ _  

-- 

- _ _ _ _  ____-___ 

___ _________ 

~ ____ ____  
I 

___ 
B-1-3:. 2851r 288m 

- 

-__ -+ - common; unaltered; pyri te  content l a w  (+)  t o  moderate (-). 

Note: quartz veining diminishing? -___ 

285.5m - 5 cm wide - dark greenish hornfel c l a s t ??  

-L--- 288 6 - - 289,2m -_ - very f i s t u r e d ;  abundant white ca l c i t e  

veins. __-____. 

i -- ~. 

---I- 

28q,z_k-- 

% Spec- 
RECOVERY imen 

-___ 

--- 
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D E S C R I P T I O N  A N D  R E M A R K S  

e v - m e  v e i x . ~  

z veins 307.9, 309.2m. 
Si l i ca t ed  Clastics - darke 

tensely so; l i t t l e  garnet or pyrrhotite noted; f a i r l y  __ 

-______.__- 

carbonate vein inP dimin ishing and- quartz veinina 
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FOO 

FROM 

Cont'd, 

334.6 

345.9 

Cont d 

334.6 

343.8 

347. E 

SAMPLE 
D E S C R I P T I O N  A N D  R E M A R K 6  I 

Some moly? along some f r ac tu re  planes ex. 325.5m 
- 

i n  quartz veins  323.4m? , 325.3m 
____ 

L Andesitic Pyroclast ics  - dark greenish t o  dark brownish 

matrix; a few very shor t  zones s l i g h t l y  s i l i c a t e d  con- 

t a in ing  .small amounts of garnet (ex. 338.8m); small 

amounts of epidote + c h l o r i t e ;  breccia  appearance; con- 

t a i n s  a few porphyry c l a s t s ;  a few gypsum veins noted; 

of ten  has spot ty  textured matrix. 

-- ___~_ __ ___ 

_ _ _ _  .-- 

~ 

--___ - 

.______ 

_____ 

___ Feldspar Porphyry (bar ren) ,  medium grey fine-grained 

- matrix with abundant white fe ldspar  phenocrysts and 
~~ 

____.__ l e s s e r  hornblende phenocrysts; a few foreign c l a s t s  

(vo lcanics?) ;  u n i t  has s l i g h t l y  sha t te red  appearance; 

numerous t h i n  carbonate f i l l e d  f rac tures ;  - core -_ easy t o  

- break apa r t ;  sharp upper and lower = t a c t s ; q y r i t e  

content i s  low (-1, core o n 2  occasionally magnetic; 

s m a l l a m o u n t s  of epidote-pyri te :  small amounts of 

rnh-----  . ._ - 

~ ___ 

I 
Andesit ic Pyroclast ic  - dark greens predominate 

l e s s e r  l i g h t  browns; medium t o  l i g h t  green a l s o  noted 

l o c a l l y ;  a few sec t ions  ( 5  cm t o  10 cm) have a mottled 

appearance, 

small amounts; a f e w  bluish quartz ve in l e t s ;  moly i n  

___-__ -___. 

____ 
-____ _____ 

TO 

ASSAY 
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- --_ - - . - _ _  - -- - -- _______ ___.___ ________. 

SAMPLE 
D E S C R I P T I O N  A N D  R E M A R K 6  

I I NO. 1 FROM 

quartz vein @ 346.4m. -1- 
Feldspar Porphyry (barren)  - l i g h t  t o  medium grey 

fine-grained matrix with abundant white fe ldspar  and l e s s e r  

hornblende phenocrysts; a few pinkish (or thoc lase)  

phenocrysts; a few foreign c l a s t s  of porphyri t ic  volcanic?; 

few ve in l e t s  of any kind; small amounts of py r i t e  and 

epidote;  unaltered qui te  f resh appearing rock, s l i g h t  

alignment t o  fe ldspar  phenocrysts, 

.3-1-37 353m - - 

-~ 

- - - - 

___ - 

- 
Transi t ion Zone - Andesit ic Pyroclast ics  and S i l i ca t ed  B-1-37 353m 
Clas t ics  - predominantly l i g h t  green with l e s s e r  dark 

green; patches of dark brown common; f a i r l y  abundant 

number of  c l a s t s  some > 5 cm; c l a s t s  of fine-grained 

pyroc las t ic  and porphyr i t ic  volcanic ( l i g h t e r  colour) 

3-1-3f 36% 
~ .___ 

_____ 

present ;  quartz  veining qui te  strong with 

v e i n l e t s ;  epidote-pyrite-magnetite - 

Concentrations common ___ -1 of ten  t o  2 cm. across;  sometimes 

I- ~, _ _ _  short  sec t ions  ( t o  5cm) have mottled appearance; p y r i t e  

n t  i s  l o w  ( + I  t o  moderate ( - )  with average of low 

f + > :  i n  liemi- b r  z brawn garnet present ,  

~~~~ more s ulphide. 

*u-=L-highC- _.__ 

368,.4-368.7m - - __ . 
hiah (+) pyr i t e  - 

A few shor t  __---_____ sec t ions  of c r y s t a l  ______ t u f f  or volcanic porphyry B-1-3‘3 38h 

--__ _____ 
ASSAY 
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CAm. 
UEI NLE T S 

EIruETa 
BLUISH 
No. /m 

C O M M E N T S  

ALTER- 
ATION 
BANOS 

I cm/m 

7 

NTEWSIT! 
OF 

( I  t o l o )  

LTERATION 

7 

QUARTZ 
WHITE 

No/ m 

PYRITE 

( Low lo 
HlQh 1 No. / m 

I 
To 
3.2 

FROM 
0 

ROCK TYPE 
overbur den / / 

5.2 --__ h d e s  i t i c  _ _ ~  
~ 

zones of greyish  (dolomite-diopside: ) 
s l t e r a t i o n  t o  60 cm. separated by 

seemingly una l t e red  rock; also th inne r  

/ 41.3 21.3 3 
Pyroclast  i c  

zones of grey ish  bleaching ( t o  2cm) 

sdjacent  t o  some v e i n l e t s ;  p y r i t e  pre- - 
lominantly along t h i n  h a i r l i n e  fYactures 

Y.1 Low ( - )  ?. 8 / 4.8 L 6.0 Fc 3-13 spar  

Porphyry 

(bar ren  j 

.1 U L m a l  a l t e r a t i o n ;  only a few t h i n  zones 

s f  i n t ense  grey ish  a l t e r a t i o n ;  most of  

:ore very broken up; pyr i te  primarily, 

i isseminated; very patchy greyish  a l t e r a t i o n ;  

L3.1-13.7m - only a very small  amount of 
___- 

10.4 I Mod( t)tc 

Hiah 

Indes it i c  

oclast1.c 

33.0 2 

Light greenish  bleaching adjacent  t o  some 
re i n l e t s  
~37-16.0 - most of  core a f f e c t e d  by l i g h t  

grey a l t e r a t i o n  but  patchy and seemingly 

not t h a t  intense.  

6.0-23.1 - a l t e r a t i o n  l imi t ed  t o  zone 

djacent  to v e i n l e t s ;  most zones t h i n ;  

t h i ckes t  i s  20 cm, 
Seem-ingly only s l i g h t l y  a l t e r e d  except 

for t h i n  zones of in t ense  a l t e r a t i o n  t o  

30 cm. i n  which o r i g i n a l  t e x t u r e  i s  

___ 
30.8 L 3.4 10.4 

___- 

2'3.1 2.3 Lov t o  

blod. (+) 
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FROM 

30.0 

53.7 

67.8 

To 

59.7 

cNms*TY PYRITE 

I 
I t 

8 t o  101 Low (+ )  

I 

I Pred, 

Low( +) -,I Low ( + )  

C O M M E N T S  

completely o b l i t e r a t e d ;  a l t e r e d  u n i t s  

a r e  whit ish and q u i t e  hard;  

30.8-34.7 - i n t e n s i t y  of a l t e r a t i o n  8 
31c.-41..3 - i n t e n s i t y  of a l t e r a t i o n  9 

41.3-77.0 - i n t e n s i t y  of a l t e r a t i o n  10 

30.8-311.7 - rock i s  medium greyish  and 

m i t e  hard:, seeming t h i n  zones (5cm) of 

s i l i f ic : . t ion ad,iacent t o  some aua r t z  vein 
34.7-1+1.3 - u n i t  predominantly dark p e e n  

and somewhat sof ter ,  a l t e r a t i o n  variab\le with 

some sec t ions  s l i g h t l y  l e s s  a l t e r e d  i n  

S .  - 
~ _ I _  

which o r i g i n a l  t e x t u r e  s t  ill decipherable.  

4 1 . 3 m  - u n i t  becomes completely a l t e r e d ;  

d a r k  green i n  colour;  somewhat soft. 

57.0 - a l - t e r a t ion  i n t e n s i t y  diminishes 

and is  patchy but  o v e r a l l  s t i l l  q u i t e  ktrongly 
- 

a l t e red .  

completel-y a l t e r e d  greyish  (dolomite-diopside 

a l t e r a t i o n ;  p y r i t e  content  seemingly q u i t e  

low except for a f e w  s h o r t  s ec t ions  of mo&e 

abundant h a i r l i n e  p y r i t e  ve in l e t s .  

s s e n t i a l l y  una l te red ;  so much core i s  lost 
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HOLE No. O o - l  LOGGED BY D. Gorc 

- .Nl"SIT 
OF 

tLTERAT101 
CARB. 

VEIN LE TS 

No./m 

ALTER- 
ATION 
BANDS 

cm/m 

!l!nuRm 
B n S H  

No. /m 

PYRITE 

L Low to 
Hlgh 1 

guARTz 
WHITE 

N d m  
C O M M E N T S  

ROCK TYPE ( I  l o l O I  

8 
To 

140.2 Altered 1.1 zone of wel l  developed quartz  

stockwork; v e i n l e t s  mainly of b lu i sh  

100 .7 
Feldspar 

Porphyry 
-- 

t rans lucent  quartz;  contains not iceable  number 
~ 

of c l a s t s  of s i l i c a t e d  pyroc las t ic ;  such 

c l a s t s  contain garnet ;  garnet  i n  1-2cm con- 

cent ra t ions  with bronzy brown colouration; 

a l t e r a t i o n  qu i t e  extensive but  many shor t  

spctinwi to 20 cm. onlv s l i g h t l y  a l t e r ed ;  
Quartz veining diminishes; a l t e r a t i o n  

s t i l l  qu i te  in tense  with fewer shor t  

sec t ions  of  s l i g h t  a l t e r a t i o n ;  un i t  i s  \ qui te  

ard; few gypsum ve in le t s .  

149.0 100 Low( -+ ) i. 5 140.2 10 12.0 2.0 Altered 
Fe I d  spar  

Porphyry 

26. o 
~~ 

essentiall!%r unal tered;  some a l t e r ed  varies; 
some s l i g h t  a l t e r a t i o n  for 3-4cm a t  t o p  and 

base of un i t ;  a few gypsum v e i n l e t s  

pyroc las t ics  a re  seemingly qui te  in tense ly  

i l i c a t e d ;  only s l i g h t l y  a l t e r e d  p0rphyi.y c l a s t s  

Low (+ )  / / 2.0 / Feldspar 
PorPhY r!Yr 

(barren)  

S i l i c a t e d  

Volcan i c 

155.6-157. 
'e Id  spar 

'orphyry 

(barren)  

163.6 a Low ( + ) 0. I+ 7.9 100 2.7 

Low ( i- ) / / y i t e  cornmon; pale  t o  dark diopside greens 

lominate colouration; small amounts of bronzy 

lrown garnet  present ;  fe ldspar  porphyry dyke 

.s unal tered 

increased i n t e n s i t y  t o  s i l i c a t i o n ;  

169.1-17b. 1 Intense ly  s i l i c a t e d  

2- 7 100 011 ( -t ) 169.1 
LBO. 9 

9 163.6 
169.1 

3.5 

x %3 2,3 100 Si l i ca t ed  __ 
Jolcnrii c 

9 
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- 
ALTER- 
ATION 
BANDS 

BUARTZ 
WHITE 

No./ in 

PYRITE 

L O W  lo 
High 

“ENSIT 
OF 

8LTERATIOI 
CAFtB. 

VEIN LET S 

No. / m 

1) 

C O M M E N T S  
, cm/m FROM M I1 1010)  ROCK TYPE 

175.6-157. 
Feldspar 

- ~~ 

only s l i g h t l y  a l t e r e d  porphyry c l a s t s  

au i t e  common; pa l e  t o  dark diopside greens 

dominate colouration; small amounts of  bronzy 

brown garnet  present ;  fe ldspar  porphyry dyke 

i s  unal tered 

/ / 

(barren)  

1.63.6 --___ 

- 
i.ncreased i n t e n s i t y  t o  s i l i c a t i o n  169.1 ___ 9 / Low (+) Si l i ca t ed  2.7 3.5 100 

Volcanic 

169.1 S i l i cn ted  2.3 100 9 180.9 4.3 Low ( +>  169.1-174.1 - Intensely s i l i c a t e d  3.7 
Volcanic 

17b. 1-100. 
Andes i t i c  

y roc la s t i c  

nd Crystal  - 

174: 1-180.9 - only shor t  zones of s i l i c a t e d  1 c 1 
rock separated by seemingly unaltered, rock; 

some garnet  i n  s i l i c a t e d  zones. 

3.7 1.7 
~ 

4. 2 9 180.9 Low( +> Altered 

I’yroclast i8 

100 st rongly a l t e r ed  with very few unal tered 

remnants; niulticoloured with intermixed 

dark t o  l i g h t  greens and l i g h t  t o  m e d i h  

arey; widely sca t t e red  small concentrations 

Mod, 

191.4-220. 

Altered 

Pyroclast it 

nd S i l i ca t l  

y roc la s t i c  

- ,aioprophyr’e 

 ides i t i c 

’yroclas t i c  

- 9 t o w (  + ) 100 
Y .  - 
of bronzy brown garnet ;  greens suggest 

diopside; a few gypsum ve in l e t s ;  rock i s  hard; 

seerninglj e n t i r e  u n i t  somewhat a l t e r ed?  ; dark 

‘,lOd. 

228.11 232.9 2.0 / / 
8.4 

0 
9 

100 

100 

tr. green; soft;  not iceably magnetic 

232.9-237.3m - l a rge ly  a l t e r e d  rock with 

numerous t h i n  z,ones of e s s e n t i a l l y  unal tered 

232. c )+. 8 252. h 2.7 ___- Low ( + ) 
Mod. 
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- 
ALTER- 
ATION 
BANDS 

, cm/m 

8uABT2 
W H I T E  

No./m 

PYRITE 

I L O W  to 
Hlqh I 

NTENSITl 
OF 

U-TERATION 

I I lo  10 I 

am. 
VEINLETS 

No. / m 

1 

C O M M E N T S  

ROCK TYm 

nd Si l ica tc  

Pvroclast i l  

?red. rock sandwiched between the  a l t e r e d  zones. 

237.3-249.0 - seemingly not in tense ly  

a l t e r e d ,  o r i g i n a l  t ex tu re  s t i l l  decipherable 

although very b lur red  and i n d i s t i n c t  

249.0-252.4 - qui te  s t rongly  a l t e r ed ;  

237.3-2'19. 

. l t e red  Fell 
n) 

;par 

5 100 

n) occasional brownish garnet. 

/ Yd. ( 4  
to Mod. 

i. 1 12.5 13.9 rnost of un i t  a l t e r e d  but  only very s l i g h t l y  

a l t e r ed ;  t ex tu re  s t i l l  v i s i b l e  but qu i te  

blurred; u n i t  i s  predominately greyisq; short  

zones a r e  more in tense ly  a l t e r ed ;  u n i t  i s  

qui te  f rac tured;  abundant c a l c i t e  f i l l e d  

f'ractures; few quartz veins;  not iceably 

s o f t e r  than most a l t e r a t i o n  zones; a l s o  

some v e i n l e t s  of what appears t o  be greenish 

sericite: '  a l t e r a t i o n  may contain more s 'er ic i te  

- Altered 

Feldspar 
.5  

than usual. 

259.6-265.3m - a l t e r a t i o n  i n t e n s i f i e s  

with patchy 3.4 cm zones of s i l i c i f i c a t i o n  

253. L 2 6 7 .  ) 10.1 2.2 5.0 

A 1  t e r e  it 
k'eldspar 
Porphyry 

265.3-203. ' 

Altered 

adjacent t o  imny ve in le t s .  

265.3-203.7111 - qui te  i n t ense ly  a l t e r e d  ; 
greyish colouration; 271.9111 - carbonate vein- 

ing decreases 
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[NTENSITE 

t i  t o l o )  

7-- 

.1 
___i 

1 

i t e rmi t t en t  zones of e s s e n t i a l l y  unal tered and 

i l t e r ed  rock; l o c a l l y  small  concentrations of 

irown garnet 

Porphyry 

[barren)  

h d e s  it i c  

?yrocl.a&Q 
and S i l i c a t  

/ 
-- 

- .  

3 

- 

Low( - ) 

Low( + ) t 0 

Mod. ( +) 

- 
ALTER- 
ATION 

--___ 

CARB. 
JElN LE T $ 

No. / m 

7.3 

rite t e r s  
!ERulm 
BWI8H 

No. /m 

INTERSECTlOi 
BUABR 

WHITE 

Na/m 

PYRITE OF 
NTERAT ION BANDS 

cm /m 

/ 

I Low to 
HlQh 1 

C O M M E N T S  
To ROCK TYPE FROM 

283.7 287.2 . 7  1.1 Feldspar 

Porphyry 

(barren)  

unal tered 

Andes it i.c 6.7 4. 5 / 289.2 318.2 / b d .  ( -  ) 1.1 s s e n t i a l l y  unal tered;  shor t  zones of 
Pyr oc la s t i i l i c a t e d  rock beginning @ 309.9111 

318.2 322.4 1.7 7.5 / 0.6 / Low t o  Feldspar 

Porphyry. 
(barren)  

Altered 

s s e n t i a l l y  unal tered;  some very minor 

leaching along some v e i n l e t s  

.~ 

43.8 322. J+ 0.7 1.9 9.5 :bd. ( 4  22.4 t o  334.6m strongly a l t e r ed ;  some sect ions’  3.1 100 

yroc l a  s t i c  z t e  fractured. 

34.6 \ 

s s e n t i a l l y  unal tered a few t h i n  a l t e r e d  zones; 

ome minor brown garnet. 

od. (+ )  

3 od. ( - I t  
od. 

eldcpar i. 7 / 3’13.8 345.9 ow ( - )  .5 nal tered;  some ch lo r i t i zed  hornblende 

orPhYrY 
barren) 

4ndesi t ic  

henocryst s. 

345.9 3.7 348.6 4.0 / OW( +)  3.0 3rhaps very s l i g h t  s i l i c a t i o n  i n  smalll - 

pJ.roc l a  s t i c  r regular  patches 

357.5 / .2 348.6 / 1. 7 mal te red  

20 31.4 1 . h  4.0 1. I 
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P 

ALTER- 
ATION 
8ANOS 

cm /n 

~~ 

PYRITE 

( L o w  lo 
High 1 

NTEXSITI 

LTERATION 
OF 

( I  l o l o )  

CARB. 
VEIN LE T S 

No. / m 

C O M M E N T S  

ROCK TYPE 

c l a s t  ics  

a 395.6-k?1.1 
S i l i c a t  ed 
C l n s t  i c  

lore i n t e n s e l y  s i l i c a t e d ;  no 

iarnet  noted. 

100 

I 



APFENDIX 111 

DfiILL LOGS HOLE 



Ball Creek 
PROPERTY. 

CLAIM No 

COORDl NATES 

J. R. WOODCOCK CONSULTANTS UrD. 

80-2 HOLE No. I____. ______ 

BEARING l7O" 
DIP 60" cl 
LENGTH 5 5 ~ 7  m (1_F31ol)- 
DIAMETER - NQ t o  268.2m C88P j:.EQ_ta 551J!m - - 

DR,LLED R Y  Lyons Diamond D r i l l i n g  

STARTED: -&& 27: I%&-- 
TERM IN A T E  D: - 2 - 7 - - _ _ _ - - -  

LOGGED BY: - - D A A I L  

oct 19 1380 

Rbbrevia t ions 

- pyr rho t i t e  PO. 



J. R. WOODCOCK CONSULTANTS urn. 

H o l e  No. 80-2 2 D. G o r c  Date Sept. 8, 1980 Sheet No. 



J. R. WOODCOCK CONSULTANTS urn. 

Sheet No. 3 -- Hole No. 80-2 Logged By D. Gorc Date Sept. 9, 1980 

spec - D E S C R I P T I O N  A N D  R E M A R K S  

with some sect ions blackish;-_ 

brown t o  whitish 

__-- 

glomerate; - matrix i s  dark brow _____ -_____- 

zed by numerous rounded t o  sub -anp la r  c l a s t s ;  clasts t o  __ ____-- -- 

cm; some c l a s t s  appear t o  b e q R r t i a l l y  a l t e r e d  t o  __ ___. 

cpidote;  e p i d o t e - p y r i t e v e i n l e t s  a r e  common; 

28.2 - 31.3 - core almost black with s i m i f i c a n t  amountLc 

magnetite; core very m a n e t i c ;  w r i t e  content seeminalv 

diminished t o  low (-I 1 : no ev idenccofaltera_t_dsn, 

- V.7 - un i t  has hornfelsed a p g e a r u r i t e  contentre- 
turns  t o  moderate ( t ) :  core only occasioaal lv  magnetic: 

___ t h i n  __ zones ___- of a l t e r a t i o n  begin r e a m e n r i K ,  zones--very 

__ t hin_throu&_fdcm_L- _ _  - - ___.__ ____ - 

I 
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D E S C R t P T l O N  A N D  R E M A R K S  

re- 

V.2m - 44.9m - fore 

i n b & t h i n i n x m e s  of grevish 01 
2 cm. adjacent  t o  many veinl.ets;  p y r i t e  content i s  moderat 

C o n t ; ' c  I 

( i )  r i s i n g  t o  high 
I I +-----I I I I Idark brown i n  colour;  core i s  qu i t e  magnetic; t e x t u r e  i s  I 

f i n e  grained t o  medium grained;  p y r i t e - c h l o r i t e  v e i n l e t s  

present ;  a l t e r e d  zones 32.2m t o  33m, 35.4m t o  37 m ;  

32.7m - 3 - cm carbonate 

%harp upper contact  @ 50" ; 

i-mmrey i n  colour;  abundant l a r g e  white felL3: 

------I- 
rock a l t e r e d  t o  dolomite-diopside __ ___ 

extends t o  edges of c l a s t s ,  very __ - 
d and indistinct,rr.ost of o r i a i n n l  t e x t u r e  i s  lost; 
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-_.____ 

FOOTAGE 

-- 
Cont ' d. 

53.3 156.1 

, I-- Cont' 

IECOVERT % Ispec-I  i rpn D E S C R I P T I O N  A N D  R E M A R K S  

~~ ~ 

(epidote-pyrite and c h l o r i t e  v e i n l e t s  noted; 
I I ________ 

b8.8m and SO.&- f a u l t  gouge. 
I 

I 
_____ 

bndeoi t ic  Pyroclast ic  - dark brown i n  colour; very brown 

-Tfrom53.3 t o  53.8. 

Andesitic w r o c l a s t i c  and Altered Pyroclast ic  

56.1-60.9m - a t  l e a s t  p a r t i a l l y  a l t e r ed ;  medium grey pre- 

dominates; much of o r i g i n a l  tex ture  is l o s t ;  t o  57.5m core 

i s  very fractured with abundant i r r e g u l a r  white carbonate 

veins;  pyri te-epidote  present  but diminishing; may perhaps 

be small patches of s i l i f i c a t i o n .  

60.9-65.6m 

__- 

- contains zones which appear hornfelized; 
-~ 

ob l i t e r a t ed ;  quartz veining becoming more -____ 

ndant: severa l  veins  with small amounts of  moly: some 

SAMPLE 

_- 



J. R. WOODCOCK CONSULTANTS urn. 

FOOTAGE 

FROM I TO 

Cont'd, 

SAMPLE 
D E S C R I P T I O N  A N D  R E M A R K S  ?& Spec- 

NO. FROM RECOVERY ilpn 

chalcopyrite seen disseminated throughout rock; not 

abundant but commonly seen; some moly pa in t  along some 

f rac tures  : 67.4m l i g h t  g r x  t rans lucent  mineral ( f l u o r i t e  1, 

From 72.0 t o  76.1 approximately 37 ve in l e t s  with moly. 

Moly i n  quartz veins - 69.2, 71.5, 72.0m 

Moly paint  o r  disseminated moly?? @ 67.1, 67.7, 66.8 m 
a few carbonate veins have pinkish t inge ;  

76.1m 

- 

4- 

-_ ___ 
Note: no longer see epidote,  s p h a l t e r i t e  with chalcopyrite 

and p y r i t e  i n  veins  (ex. 71.8m) 
- _ _  

____ ___ Note: many v e i n l e t s  sre compound v e i n l e t s  with a carbonat,? 

~ - _ _ _  - vein bounded by s i l i c a  ve in l e t s  with separate  sulphide 

horizons within t h e  s i l i c a  ve in l e t s ;  72.5 t o  76.1 m could 

be classed as quartz stockwork; stockwork very regular  
___ 

- .____ ____ 

___ 76. LI with a l l  ve in l e t s  sub-para l le l  __ @ 45" t o  50". - 

_ . _ _ _ _  __ ~- 
77. Om Altered Pyroclast ic ;  seemingly intensely a l t e r e d ;  pro- 

______ 
dominantly l i g h t  t o  medium grey with s ign i f i can t  sec t ions  

having a l i g h t  brown tinge; important t o  note t h a t  quartz - ___ - - 

veining is  dramatically reduced from t h a t  of above u n i t ;  

abundant quartz veining ends abrupt ly  a t  in t rus ive  contact ;  

epidote  again appearing mainly with py r i t e ;  epidote  

present  only i n  very small amounts and not near ly  a s  

abundant as first part of 80-2; p y r i t e  content i s  high, 

1 -____ __ - - - _. ___ 

-- - - 
-__ _______ 

~___ 

~ 
___ -- 

--________ _ _ _  - - ___- 

tnejg"--- - -  ' d+ t d i ~ ~ A . n a t e d . ~ b h m g ~ e i n l e t s ;  v P i n M s  45" - _ _  

ASSAY 
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_______ _ _ _ _ _ -  - -  __ _______ __ ____- - _ _ -  - __ ____ 
SAMPLE 

FOOTAGE % Spec- D E S C R I P T I O N  A N D  R E M A R K S  
NO FROM FROM 1 TO RECOVERY imcn 

Cont d. 78.8 78.0m - not ice  a few b lu ish  quartz veins with moly: some B-2-8.78.0 

moly pa in t  along f r ac tu res  t o  80.41~1. 
-_-__I 

___ ___ 
- Note: most of  o r ig ina l  t ex tu re  lost but one can of ten see 

ou t l ines  of former c l a s t s ;  a few horizons (10-20cm) of near 

cone lomer a t  e . _____- 

__ - 
84.0 

84, o 86.2 Andesit ic m o c l a s t i c  - predominantly medium brown _ _ _ _ _ _ _  i n  

s ign i f i can t  amounts (lo$??) i s  a l t e r e d  t o  medium grey; 

a l t e r a t i o n  of dolomite-diopside type; epidote-pyri te  
present but not common; quartz v e i n l e t s  but not abundant; 

colour with many horizons h a v i m  hornfelsed appearance : - . ____ 

-__ 

__ -~ 

- occasionally magnetic; p y r i t e  content high ( - )  - ___ 
disseminated and i n  f ractures .  Number o f  

reduced but  s t i l l  abundant; moly i n  quartz -_ - 

Some t h i n  zones of a l t e r a t i o n  along some 90.4 

- 

- _- 

_-___ 
90.4m) ; bleached t o  very - l&h t  _ _  brown t o  grey. 

_______ 

94.1 dy 88.6 m a l t e r a t i o n  zones very much __ __ 

t o  above t h i n  zones (lcm) adjacent t o  

has hornfelsed appearance: ori&a.&L feature&-- 
more d i 2 t i n c t  with mnv fare+anrlasts:-_horlzons-- 

c l a s t s  noted; p y r i t e  v e i n l e t s  not iceably reduced f r o m  f i r s t  

few zones of  a l t e r a t i o n  t o  1 meter thick; more of  rock now _ _ _  . 

- - 

&oLmet-er ) zhmdankclests:aphani.ticand prphgxi . ; ic  - 

_-- -~ ~ - - _____ - --- - -- 
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Sheet No. 8 

D E S C R I P T I O N  A N D  R E M A R K S  

wide auartz  vein ad,iacent t o  

asts _______ (aphani t ic  

orizons may be hornfelsed; 
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FOOTAGE 

FROM 1 TO 

Cmt'd,  

1-04. 11 

104.4m - - 

% 
RECOVER 

spec- 
imcn 

ena and spha le r i t e ;  . 

1 c m  t h u  , -  p:.rrhotitn-- -____ d;p-g-rite- ' 

of spha le r i t e  i n  vein. 

breccia  conglomera 

m - core very 

d-a- hy * -  

D E S C R I P T I O N  A N D  R E M A R K S  
NO. 

a l o n m i k s o m e  f r ac tu res ;  a few th icker  sec t ions  t o  10 cm 

z e  a l t e red  t o  medium arey  and contain moderate (+)  p y r i t e ;  ~ _ _ _ _  

s m e  sillfication adjacent t o  some quartz ve in l e t s?  

-- - - ___ 

. .  

1lO.lAltered Pyroclast ic  l i g h t  t o  medium grey i n  colour;  veinin(;  

a t  300 t o  45"; B-2-1 __ 

I __ I I carbonate -- veins;  rock - i s  somewhat s o f t e r  than usual ,  __ 
bock is  predominantly l i g h t  grey w i t h  some local ized --- - - _. 

I 
___ - - - I !t inges of _ _ _ _ _  l i g h t  brown- 2 t h i n  ----_ 7ones ( t o  ___ .5cm) of more i n -  - 

SAMPLE A! 

-. . 
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D E S C R I P T I O N  A N D  R E M A R K S  

I 

Cont ' d /  l tensive bleaching adjacent  t o  some ve in le t s .  

siirfacle: A f ew auar tz  c r v s t a l s  

1/ .I 

seve ra l  t h i n  ;.ones f 10-20cm) containing high ( t) dissemin- 

a ted  p y r i t e  plus  py r rho t i t e  are common; such zones range 

I I l f r o m  2% t o  15% sulphide;  sulphide zones (127.7-128.2m 10% 

p y r i t e  p l u s  py r rho t i t e )  - (131.6 - 131.9 - 2$ p y r i t e  p lus  PYr- 
rhoki te ;  132.5-132.6 - 2& p y r i t e  p lus  pyr rhot i te .  

--__ 

L35.4 Andesit ic Pyroc las t ic  - dark brown f ine-grained matrix;  
.___ - -- 133.6 

$36.8 abundant aphan i t i c  and - porphyr i t i c  -_ c l a s t s ;  some sec t ions  

141.9 hornfe lsed .  a few shor t  s ec t ions  ____ ( t o  l m )  a l t e r e d  t o  - l i g h t  

- grey; note  t h a t  py r rho t i t e  o f t en  found within altered 

sec t ions  and not  i n  una l te red  sec t ions ;  psrr i t e  content 

low to_Low ( 4) with very few w r i t e  ve in i e t s .  
139-145.3m - u n i t  becomes more multicoloured; predominate1 

grey; c l a s t s  a r e  larger (some i n t r u s i v e  c l a s t s ?  1: i r r e m l a r  
- ~ _ _ _ _ _  - 

~~ ~ ~ ~ _ _ _ _ ~ _ _  
[L'ont'if. I lblotchy colourat ion;  p y r i t e  content about rnodemte but  

I ._I--_ ___ -__ - ____ 

SAMPLE 
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D E S C R I P T I O N  A N D  R E M A R K S  

s t i l l  few p y r i t e  v e i n l e t s ;  py r rho t i t e  very common; some 

chalcopvri te  noted but  not common (ex. ljt2.6m); short  

b . r imns  ( t o  10 cm.) with high (+)  Pyr i te  plus pyr rho t i t e  

(cx. 1 113 7 - 142.4) : Oyer shore s e c t k n s  u n i t  i s  f i n e l y  -- 
Trans i t ion  Zone - Andesi t ic  Pyroc las t ics  and Silicatea---  

- -. - ~- -~ 
-. Q r o c l a s t i c s  - predominantly dark t o  medium brown 

andes i t i c  py roc la s t i c s  with short  horizons a l t e r e d  t o  

l i g h t  grey; c l a s t s  are abundant (nphani t ic  and porphyri t ic :  
~ ~~ 

a l t e r e d  sec t ions  charac te r ized  by concent\/ations of 

pyrrhot i te. 

Sulphide content i s  low (+)  to moderate (-). 
154.5m number o f  c l a s t s  and s i z e  of c l a s t s  seem t o  be in-  

c reas ing  s l igh t ly .  

151.5-157 - A l t e r n a t i n g t h i n  ____ __ ____ zones ( t o  20 c m )  of andesit ic - 

_______ 

- 

-________ 

and a l t 3 r e d  pyroc las t ics .  __ 
160.Om - pinkish t i n a e  yi&h_in some carbonate veins.  

~ 

i n  colour;  most of core 

~ Q f - ! d a s ! i s - s k i L l  abundant : __ 

;dmaseL s m m 1 . -  
very small  amounts of ea idote :  small  ~ t s  of & leri_te_ 
168.0 - number of c l a s t s  diminishes  g r e a t l y  

168.2-168.6 - a l t e r e d  sec t ion  - l i g h t  grey. 

168.8-16?.5 - a l t e r e d  sec t ion  - l i g h t  grey;  brecc ia  ap- 

__ ~ _ _ _  

-__ - - ____ -_______ 

__ _ _ _ _ ~ _  

SAMPLE I ASSAY 

-___ 
1-2-1 152. 

162. c 
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D E S C R I P T I O N  A N D  R E M A R K S  

i l i c a t e d  Fyroc las t ic  - multicoloured with intermixed 

naular  c l a s t s .  

170.1-172.8 - s l i g h t l v  brecciated.  

dant Dvrrhot i te  along f r a c t u r e s ,  l a rge  

goxphyrv con c-ations @ I 7 1 . m .  

1?%?'m - 3 cm of -pyrrhotitc 

17% 3 175;- 1-17?: ,? - ??$ p y r r h o t i t e  
I 

175.3 L77.3 Andesite Porphyry - matrix medium grey, f ine-grained;  
abundant white feldspar phenocrysts t o  1 cm.; most, 

phenocrysts are .5cm o r  less; s l i g h t  alignment of pheno- 

c r y s t s ;  una l te red ;  l a r  p y r i t e  content ;  upper contac t  

sharp C? 25" core angle;  a f e w  dark coloured foreign dlasts 

~ _ _ _ _ _  

__ ____ -____ 

core  s l i R h t l y  magnetic; no  ep idote  seen; some hornblende --_ 
179.5 phenocrysts ch lo r t i zed ;  lower contact  sharp  C? 800. 

_____ 
119.5 ,188.8 S i l i c a t e d  Pvroc las t ics  and Le s s  Sil icated:  Crys ta l  ' ruffs 

M l i E k d L Q m U d i  d g r e e n s ;  Rreen E 
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Sheet No. 13 - 

D E S C R I P T I O N  A N D  R E M A R K 6  

t o  10 cm. contsin 2Fpyrrho;tite; - - _  pyrrhot i te  much more abund 

than py r i t e ;  loti (-1.) t o  perhaps moderate py r i t e  plus  

No euidote seen; minor amounts of c h l o r i t e  v e i n l e t s ,  a 

f e w  gypsum v e i n k t s . .  7 7 contains severa l  horizons of si1.i. 

caLeLcrgsLals tmff  tan 30 q c r y s t a l  t u f f s  are J?QIlQb!Xit 

-t wh3t.p fel-ser had&mk ?-- 

@==w-q n?? v-11 b - 5 4  f 
/ 

foreign c l a s t s  but  not many; no epidotc seen; no py r i t e  

ve in l e t s  a few pyr rho t i t e  ve in le t s .  

By l')5.8m - very l i t t l e  andes i t i c  pyroc las t ic  remaining 

198.5 - 198.7m - 5% UY r rho t  it e 

US. 1-199. ?m - mass ive rn r rho t i t e  with minor u n i t e ,  

slinhtlv- 

3 W m  - - l d a & i & x ~ a l o n a : m , _ - -  - --_________ 
2OO.7m = 2 cm pyrrhot i te  vein - minor chalcopyrite 

201.3 - 201.6m - 5$ pyr rho t i t c  

204.4 - 20J4.6m - massivr3 pj-rrhot i tc  w i n  a t  30" 
Note: 

some f rac tures  

'jm - 1% pgrrhatite -- -___ 

- 3 - ?09,fim - ma-ssa ' ve p m . p b , y r y x i & h m i n o r a t e -  
~ 

- 

- 

____ _____ 

-____ ___ ~ 

S t i l l  seeing occasional black coloiiration along - 
__ 

--- 
202.8m - matrix becomes f i n e r  grained; occasional grey- 

-- - -___ - - 

1-2-: 
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AGE 

TO 

I Spec- 
iacn nccovtsw 

208.0 

213.0 

SAMPLE I ASSAY 
D E S C R I P T I O N  A N D  R E M A R K S  

FOO 
FROM NO. 

Cont ' d i s h  bleaching along some pyr i t e  ve in le t s .  

208.5m - c l a s t s  become much more abundant with c l a s t s  

subrounded t o  4cm with most l e s s  than 2 cm; u n i t  becomes 
- 

_______ 

paler  i n  colour; matrix more coarsely grained; see a few 

p y r i t e  ve in l e t s  most of which a t h i n  zone of greyish 

a l t e r a t i o n  along s ide:  p y r i t e  veinlets-becoming more ~- 

common but PO_. s t i l l  t h e  dominant sirlphide; notice- 

- 

-mhx-amo&s of epidote  an d chlor i te .  
1 I I 

=w 222.4 

* l-faQn c >  0 .  few ____ 

ve in le t s ;  minor epidote;  many hornblende phenocrysts 

chlor it i zed. 

223.8 b i l i c a t e d  Fyroclast ic  - s imi la r  t o  previous sec t ions  of 
l s i l i ca ted  pyroc las t ics ;  multicoloured with pale areens 

222.4 

bredominatinn: abundant c l a s t s  t o  5 cm: aDhanitic and per- 

phyr i t i c  c l a s t s ?  p y r i t e  plus pyr rhot i te  content __ var i e s  

I I but general ly  moderate ( - I - )  with again short  sec t ions  with 

- high (++)  sulphide; a few pyr i t e  veinlets .  
pyr rhot i te  and py-rit-e (predominantly- 

_____.-._ __ 
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DESCRIPTION A N D  R E M A R K S  

227.4-227.6 - 25% pyrrhot i te  Rnd pyrite. 

Crys ta l  Tuff - sharp contacts  with underlying and over- 

ly ing  un i t s ;  l i g h t  grey colourat ion;  abundant small 

fe ldspar  and hornblende phenocrysts; moderate (+ )  pyr i t e  

disseminated and along f rac tures ;  few pyr i t e  v e i n l e t s  

a f e w  f o r e i m  c l a s t s  i n  first 1 t o  2 meters: some th in  

zones of Areyi-sh bleaching along some ve in l e t s ;  a few ___ 

blu ish  quartz ve in l e t s ;  seemingly only s l i g h t l y  s i l i c a t e d  

Andesit ic Pvroclast ic  - predominantly dark brown i n  colou 

with small  amounts of Krevish a l t e r e d  m r o c l a s t i c ;  some 

horizons have hornfelsed apuearance; c l a s t s  qu i te  num= 
as but -than u sual  ( t o  lcm): c l a s t s  aphani t ic  and 

-tic: no- le veinletsA-pyrite 

s7 .u-wic .  
S i l i c a t e d  Pyroclast ic  - not s t rongly s i l i c a t e d ;  multi-  

coloured with dark colours predominating; no epidote  seen 
-L -__ 

minor ch lor i te .  

S i l i ca t ed  Crys ta l  Tuff - l i g h t  greens predominant with 

some sect ions dark coloured. not s t rowly - s i l i ca t ed ;  __ 
st.al t u f f s :  c l a s t s  of Lmmb- s o f c s y _  

22qLCital-m- - & ~ o & e n t  m o d e r a t e h )  - 

- 
* 

ASBAY 
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occasional  concentrat ions of brown 

I I I I 

o noted: s e m o n s  of core have g i g  

-- 
ons of high (-I-+); number of f r ac tu res  more abundant 
_._._____ - - 
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D E S C R I P T I O N  A N D  R E M A R K B  

than usual  but not iceably reduced in  number a f t e r  259. Oh, 
-. 

a few quartz ve in l e t s  and p y r i t e  o r  ~ _ _ _  

but few i n  number. 

264.0 - core very broken up; small s t ruc tu re??  

264.5 - 3 cm zone of py r rho t i t e  and p y r i t e  with minor 

chalcopyrite. 

264.5 -266.0 - u n i t  i s  dark coloured.  

268 3 - end of NQ core. b e m i n g  of BQ core 
- . .  ** -- 

I' 
268-5-36931 - s w  of l i g h t  b r m  garnet. 
268.5 - amount of greenish t i n t  increases:  small amounts -. v 

of brownish garnet t o  274.8m; s ign i f i can t  widely sca t t e r i  

274.8 concentrations of pyrrhot i te .  
___-_____ 

275.0 Basic Dyke - could be lamprophyrye?; matrix i s  f ine  

276.1 
-_ 274. a 

textured;  very dark coloured with very dark browns and 

dark greens; u n i t  qu i te  soft e a s i l y  cut  by knife;  sharp 

upper contact;  
____ 

___ 

very dark brown, f ine-grained matrix with 
-___._-~-  - _ _  

- 
NO. 

- -2-2 

-2-2 

- 

. . . 

;AMPLE 

FROM TO 

ASSAY 
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230. - 

297. : 

SAMPLE 
D E S C R l P T l O N  A N D  R E M A R K S  

Sil icated Pyroclastic - strongly s i l i ca ted ;  core has 

dominantly shades of pale green (diopside? ); s m a l l  widely 

scattered concentrations of very pale brown t o  yellow 

brown g arnet: short sections ( t o  20' cm) with high ( t i  ) 

n: abundant c las t s  uresent 

t i c  u x p h y r i t i c :  uni t  

290.1 - f i r s t  appearance of medium dark chocolate brown 

292.Om - 2 cm pyrrhotite vein 6' -75" - 

__-____ 
Andesite Forphyry - abundant small white feldspar pheno- 

crysts  t o  l cm; def in i te  alignment of phenoerysts 6' 65", 
matrix f ine textured medirim grey; small black hornblende? 

phenocrysts; dprk colaired f ine grained foreign clasts  

of volcanic common but  not nhundnnt; core i s  m i t e  

- -_ 
__.___ -. -__--__ 

- - - 

. ... .~ -r ~. 

- 
TO 

ASSAY 
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D E S C R I P T I O N  A N D  R E M A R K S  Spec- 
imen 

magnetic; py r i t e  content i s  t r a c e  t o  low (-1; no pyr i t e -  
or  pyrrhotite ve in l e t s  seemingly unaltered; 

299.Om - i n t e re s t ing  alignment of feldspar  phenocrysts 

around c las t .  

___-- 

FOOTAGE 

FROM I TO -- 

Sheet No. 1'3 

- 3OO.Om - occasional l a rge r  phenocrysts t o  2 cm. begin 

appearing; - Locally some hornblende phenocrysts chlor i t izec 

Sharp upper and lower contacts ;  however, contact @ 45"; 
1 cm reac t ion  edge on e i t h e r  contact. 

SAMPLE 

NO. FROM TO 

AS! Y 
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_ _ _  - - - ~- _ _  __ - __ _________ _ _ ~ _ _ _ _ _ _ _ _  ___ - - - --- -- - - _____ 
% SAMPLE ASSAY 

D E S C R I P T I O N  A N D  R E M A R K S  FOOTAQE Spec- 
imen FROM I TO nEcovtmv 

___ Cont ' d. 337 .9 -333 .h  - more in tense ly  ____ s i l i c a t e d ;  predominantly 

l i g h t  pale  green t o  l i g h t  grcy; not many t h i n  horizons of 
nigh (t+) pyr rho t i t e  plus pyri te ;  very - few sulphide 

- -__ be i n l e t s  ; 

335.9m - number of c l a s t s  increasing 

337.9 -339.6m - much l i g h t e r  colopred; with moderate ___- ~ 

____ 

.oyrrhot i te  plus p.yrite, 

I I I 

k i l i c a t e d  Pyroclast ic  - matrix f ine  grained;intermixed 

Light grey and pa le  green; abundant foreign c l a s t s  

1-2-34 342 
.__- 

_- -- 

( fine-grained pyroc las t ic  and porphyr i t ic ) ;  moderate 

?yrite plus  py r rho t i t e  predominantly pyr rhot i te ;  

,iorizons of high (++) pyr rho t i t e  - ~ _ _ _ _ _  plus p y r i t e  with minor 

~___ 
I 
I 
I 

shor t  ___ 

I 
__ 
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382,1382-383 - concentrations of l i g h t  brown garnet and high 

-____ (++I  pyri te  plus pyrrhotite 

D E S C R I P T I O N  A N D  R E M A R K S  
I SAMPLE 

I NO. 

sharp upper and lower contacts @ 75'. 

345.5 I I 1 b i l i ca t ed  Pyroclastic - ident ica l  t o  341.4- 344.5m section 

356.2 - 356.5m - 10% pyr rho t i t e  p lus  black magnetite and 

carbonate. 

357-357.6m - porphyrit ic c rys ta l  t u f f ;  abundant small 

(<<. 5 m )  feldspar phenocrysts; lesser and smaller s t i l l  
ende?) sharp upper contact @ 60°; 

si l icated.  

359.4-359.8 - 3% pyrrhotite 
360.9 - l i g h t  brmm garnet concentration; high (++) 

pyrrhot i te.  
1 I I- b61.9 - l ight  bmon garnet 

- - 

.- - - __ I t o  Ihdstone - dark  brwon t o  very dark brown; 
--__.--__ __ 383.1 

8 0  

.- 

ASSAY 
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D E S C R I P T I O N  A N D  R E M A R K S  
SAMPLE 

NO. I FROM I 
384.5 ninor epidote. 

b89.3 Basic Dyke? very dark brown; near black; f ine  grained 
ba t r ix ;  numerous but not abundant white fe ldspar  pheno- 

I I 

384.5 

Zrysts; s l i g h t l y  magnetic; pyr i t e  content l o w  (t) t o  
noderate ( - )  sharp upper contact:  389.7 i n d i s t i n c t  lower 

I I I I 

389.71 I -- d-2-38 b i l i c a t e d  Pyroclast ic  ( l e s s e r  s i l i c a t e d  Crys ta l  Tuff) 

__ Ldentical t o  unfi. A L  4 - 3 4 - b  ' 

____________ c. crv- t i i f f :  w v  

:mall white fe ldspar  Phenocrvsts (<<.5cm), l e s s e r  horn- 

hlende Phenocrvsts some of wh ich a r e  chloritixed. 
_ _ _ ~  _. - - __ 195 391.4-196-7 - of 

348J393-8 - - s 1 1 1 ~ s t - 1  t l l f f ,  -1 - . .  

c r y s t a l  t u f f ,  a-few Quartz  3-2-1' 

v e i n l e t s  with moly? 
104.2 - &ginning t o  not ice  

TO 

-~ 

3%. .z 

___ 404 

ASSAY 
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quartz veins @ 4 5 O - 5 0 "  

D E S C R I P T I O N  A N D  R E M A R K 6  

-7j 

quartz veins; only occasional wispy pa le  green a l t e r a t i o n  

along some ve in l e t s  (ex. 427, h m )  ; sulphide content i s  

low ( + >  with s ign i f i can t  amounts of pyr rhot i te  and minor 

chalcopyrite (ex. 1128.7m). 

moly i n  quartz veins - 424.5m, 426.8m, 4 2 7 . h  most of 

medium t o  dark greens a r e  dominant colours;  l i g h t  grey 

bleaching adjacent t o  many ve in l e t s ;  such zones m i t e  

t h i n  (lcm t o  10 c m )  but a few of such zones t o  l meter; 

some moly? @ 1133.113; quartz veining reduced but  s t i l l  

present. I 

h37-48l.gm - Si l i ca t ed  pyroc lss t ic ;  l i g h t  t o  dark greens 

NO. 

E-2-42  433 Jt41 

BAMPLE 

FROM ~ TO 

430.5-430.8m- - t h ree  1 cm pyr rho t i t e  veins. 
. 

W r o c l a s t i c  and Lesser S i l i c a t e d  Crys ta l  Tuff 

431.2-437. Om - unit i s  multicoloured with intermixed l i g h t  
I I 

green, dark green, l i g h t  brown, dark brown and l i g h t  grey; I 
I 

- predominantly with l e s s e r  amounts of l i g h t  t o  dark brown; 

remnants of dark brown unaltered pyroc las t ic  m i t e  common; 

remnants of dark brovn hornfels  a l s o  noted; shor t  sect ions 

t o  20 cm contain high (++) pyrrhot i te  plus py r i t e  (pre-  

dominantly py r rho t i t e )  w i t h  minor chalcopyrite;  some 

l i g h t  brown garnet a l s o  noted; a few pyr i te -pyr rhot i te  

ve in l e t s  seen i n  high sulphide zones; occasional very t h i n  
-__ - - ~ ~ - _ _ _  

ASSAY 
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zones of greyish 'bleaching adjacent t o  some ve in l e t s ;  

rock as  whole i s  qui te  hard; average sulphide content i s  

only Low (+) ;  a few pyr i t e - ch lo r i t e  ve in l e t s  seen but not 

abundant; only very &nor amounts of epidote seen; foreign 
c l a s t s  numerous but not overly abundant; boundaries t o  

c l a s t s  qu i te  b lur red ,  only a few porphyri t ic  c l a s t s .  

1438.7 - moly along quartz veins. 

451.0 - sorne moly i n  quartz vein 

451.0 - number of c l a s t s  not iceablv diminish 
- 

Hole No. 80-2 Logged By D. Gorc Date Oct. 10, 1980 Sheet No. 26 

8AMPLL 

NO. F R O M  TO 

3-2-43 450 453 

. _ _ _ _ _ _  

I 

p y r i t e ;  nearby small mounts  of garnet 

1161.3-461.5 - small stockwork of quartz veins 

9-2-41 

- -  

452.8-453.5 - l O $  py r rho t i t e  p lus  porphyry; minor chalco- 1 I I 

462 465 

467. Om - more abundant small concentrat  ions of garnet  begin 

appearing 

I I 

463,Om - u n t i l  predominantly darker green I 

I 

471.5m - zone of brownish garnet ends. I 

1 

I I 1 

468.9m - epidote appearing with garnet 

molv i n  auar tz  veins  471.3m, 471.7m 
-2- 474.7m - bleached t o  d i r t y  white: cream colmred  I74 

alteration mineral m e s e n t ;  small amounts of galena? 

1~79.4 - auartz  vein with moly? 

8-2-45 4714 h77 

Feldspar Porphyry (bar ren)  ; sharp 
zone with smaller phenocrysts on upper contact;  contacts  

@? 30"; cut by mnny quartz veins;  almost o u n r t z  stockwork; 

ASSAY 
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Feldspar Porphyry (barren)  l i g h t  grey t o  l i g h t  b r m i s h  

grey matrix; abundant white fe ldspar  phenocrysts and 

lesser hornblende, phenocrysts; p a r t i a l l y  a l t e r e d  with 

27 Sheet No. oct .  11, 1980 Date D. Gorc Hole No. 80-2 L%ged BY 

€3-2-47 

SAMPLE 1 D E S C R t P T l O N  A N D  R E M A R K 6  

white);  a few ve in l e t s  contain moly; some sect ions have 

fractured appearance; short sec t ions  t o  1 meter a r e  badly 

a few with moly; some minor whit ish bleaching alongside; 

matrix l i g h t  grey t o  l i g h t  greenish grey; abundant white 

R: 

fe ldspar  phenocrysts; l e s s e r  hornblende phenocrysts; -----i- 

494.2-501 - a l t e r e d  feldspar  porphyry; medium grey colour; 

obscure tex ture ;  moly i n  quartz  veins 494.8, 495.6, 199.5 
494.9-495.8 - core badly broken up, much core lost. 
510.9 - f a u l t  - 5 cm o f ' c l a y  E 
510.9-515.1 - f a u l t  gouge; u n i t  i s  sof t ;  seemingly 

i l t e r e d  t o  kao l in i t e ;  multicoloured with d i r t y  white t o  

FROM 

-___ 

-2-49 

S i l i c a t e d  Pyroclast ic  - i d e n t i c a l  t o  rock before above 

dyke; very few c l a s t s  moly i n  quartz veins @ 483.3, 483.7 
484.2 

___ 

487 

many sect ions having b lur red  obscure tex ture ;  pyrite 

content i s  low t o  l o w  ( - ) ;  most of core i s  s l i g h t l y  

mametic:  unit cu t  by many quartz v e i n l e t s  (b lu ish  and 

broken UD: moly i n  quartz veins  489.0, 490.5, 49.1.8, 493.0 6-2-48 I 498 

~ ~~ 

pale green predominating with l e s s e r  dark green; some sec- 

;ions qui te  vuggy; sulphide content i s  low; u n i t  i s  s l i gh t ly  

511 

TO 

490 

501 

j 14 

ASSAY 

I 
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Q E S C R I P T I O N  A N D  R E M A R K S  SAMPLE I ASBAY 
NO. FROM 

magnet i c 

515.1 530.1 - Sil icated pyroclastics - very few c las t s ;  I 

Dvrrhot it e. I I 
517.9-530.1 - s i l i ca t ed  pyroclastics with lesser  s i l i ca t ed  b2-5C 5s 

crys ta l  t u f f s ;  pyroclastics f iner  grained than usual; 
crvs ta l  t u f f  horizons <2 m: generally such horizons are 

dark brown with abundant very small  phenocrysts of white 

feldspar (<. .5cm) (ex. 522.7-524.3m; 526.5-528. lm) ; pyr i te  

content of t u f f s  i s  s t i l l  l a w  but may be s l igh t ly  higher 

- 

than surrounding ppoclas t ics .  

528.8m - increased number of pyrrhotite blebs 

529.9m - some th in  banding for  5 cm; some chlor i te  veinlet:. __ 
_ _ _  _ _  . . . - ___ 
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SAMPLE 

NO. FROM TO 
D E S C R I P T I O N  A N D  R E M A R K S  

Altered Basic Dyke - 5 cm of fine grainedchined contact 

zone with few phenocrysts on upper and lover contact; no 

adjacent reaction in  surrounding rock except for 2 cm 

of bleaching next t o  lower contact seemingly al tered;  

uni t  i s  sof t ;  matrix i s  medium grey and fine textured; 

feldspar phenocrysts are l igh t  apple green (epidote?? ) , 
pyri te  content i s  low; - no pyrrhotite seen; upper contact 

@80"; lower contact c? 55" 

______ 

___ 

Sil icated Pyroclastic - matrix very fine grained; could 

E -2-51 534 
~ 

almost be classed as f ine grained tu f f ;  very few large 

c las t s ;  however some horizons contain noticeable numbers 

of very small c l a s t s  (<.:. 5cm); dark t o  l i gh t  greens dominatq 

537 

with lesser  l i gh t  t o  dark brown; sulphide content low;  

with f e w  sulphide veinlets ;  core i s  s l igh t ly  magnetic. 
539.2-539.8 - very brecciated containing abundant ca l c i t e  

~ ~~~ 

and quar tz  i n f i l l i ng  (533.4-539.51, 539.6m - 1 cm thick 
pyrrhot i t e  veins. 

d i s t inc t ive  small, feathery white crystals ;  no c h i l l  zone 

Bwic Dyke- very dark brown i n  colour with peculiar and - 

on upper contact; 20 cm c h i l l  zone on loiter contact. 

B-2-5: - 543 5'46 ____ Sil icated Pyroclastic - predominately l i gh t  green t o  

medium prey' intermixed colouration: matrix s t i l l  quite - - __._ ----LA_? ___________ 



J. R ,  WOODCOCK CONSULTANTS LTD. 

--- 

BAMPLE 

NO. F R O M  TO 
D E S C R I P T I O N  A N D  R E M A R K S  

f ine grained but more numerous c l a s t s ;  c l a s t s  t o  1 ca; no 
garnet or epidote seen; a f t e r  543.2m unit i s  somewhat 

fractured but not intensely so; s l igh t ly  more greyish 

bleaching i n  more fractured zones; pyri te  content i s  low. 

Feldspar Porphyry (barren) - matrix l i gh t  grey El-2-53 548 550 

with abundant large white feldspar phenocrysts; l o w  pyri te ;  

essent ia l ly  unaltered; core i s  magnetic; few veinlets  of 

any kind, many hornblende phenocrysts are chloritized. 
_ _ _ ~  

End of Hole 551.7m (1810') 

_ _  - ___ 
I -_______ -___ - I - -  - I I_______ 

30 Sheet No. oct. 11, 1980 Date D. Gore 
Logged BY 80-2 Hole No. 

-_______ 
ASSAY 

______ 

_______ 

-- 

.-..-..A. 

I 1 I I 

FOC 

FROM 

Cont ' ( 

547.3 



J. A. WOODCOCK CONSULTANTS LTD. 

HOLE No. 80-2 LOGGED BY D* 

PROPERTY D e n n i s c  

DATE Sept. 8, 1980 SHEET No. 1 

* -il 

tNTERSECTlON , meters CAKB. 
VEIN LE T S 

No. / m 

guARTz 
WHiTE 

No./m 

I!zmEm. 
BLtJI8R 

No. /m 

C O M M E N T S  

ROCK TYPE 

L 
lod. ( + >  

- 
B r o c l a s t i c  

i s s e n t i a l l y  una l t e red  wi th  smal l  zones of 

Sreyish a l t e r a t i o n  t o  .7m but  ~enera1l .y  much 
;hinner;  a l s o  very t h i n  zones of greyish  t o  
ILight greenish bleaching alongside many 

re in l e t s ;  rock i s  q u i t e  ha rd ;  10. ! I ~ - R ?  t e r a t i o n  

mvelopes t o  v e i n l e t s  g e t t i n g  t h i c k e r  ( t o  lcm. ) 

md more 0 

p&e i n t ense lv  a b e d  w-manvremnnnts 

t-- =I--- + Andes it i c  8.6 2.2 IIinh 
Pyroc las t ic  

/ Mod.  ( + I  
Locally 

4.0 0.11 Andes it i c 
Pyroclast  ic 

g a i n  a fe if z.onr=!s of e r e v i s h u e r n t i a n  to - 8  

Qfa- :n i n  addi t ion  t o  

U 1-t t o  v e i n l c t s ;  alter&- 
:ones separated by unal.tered rock 
I- riinh 

Andes it i c  L 3.0 uQdJ4- 
hd-4- 
locally 

Mod. ( + ) 

Pyro c la  s t  i c 

/ . 4 Ande s i t  i c  3.0 some very t h i n  zones of blenching 

(.lcm) adjacent  t o  some v e i n l e t s ;  a lso  a few 

t h i c k e r  zones t o  10 cm.; a fen v e i n l e t s  hnve 

2 cm. of grey ish  a l t e r a t i o n  adjacent .  

- ocally 

i gh  i n  

a l t e r e d  

zones 

P:,Toclastic 

/ 4.5 ___- unaltered 

- Porphyry 
( h n r r e n )  



J. R. WOODCOCK CONSULTANTS LTD. PROPERTY Ball Creek 

HOLE No. 00-2 LOGGED BY D. Gorc SHEET No. 

PYRITE 

I Low lo 
Hlgh 1 

High 

C O M M E N T S  

FROM 

Most of rock a l t e r e d  but  a l t e r a t i o n  seemingly 

not  in tense ;  much o r i g i n a l  t e x t u r e  s t i l l  

decipherable.  

e s s e n t i a l l y  unol te red  with minor bleaching 

along v e i n l e t s  
, 

High complete grey ish  o l t e r a t i o n  56.1 
~~ - 

(dolomite-diopside? ); rock very  f r ac tu red  

with abundant carbonate veining;  cp idote  

p y r i t e  s t i l l  present  bu t  i n  lesser Rmounts 

- 

seemingly not  a l t e r e d ;  some t h i n  zones 60.9 High( - )  
l i k e l y  s l i g h t l y  a l tered;  some shor t  horizons 

~ 

of dark brovm hornflcs 

s t ronn ly  a l t e r e d .  some of o r i g i n a l  t e x t u r e  65.6 Iigh ( - ) 
v i s i b l e  but  very b lur red ;  a l t e r a t i o n  genera l ly  

so in t ense  t h a t  o r i g i n a l  t e x t u r e  o b l i t e r a t e d ;  

u n i t  i s  r e l a t i v e l y  soft:  abundant qiinrtz 

I 

veininp,: s e r i c i t e ? ?  a l t e r a t i o n  

76.1 s t rong ly  a l t e r e d ;  grey ish  (dolomite-diopside?: ) 
a l t e r a t  ion 

To 88.6m - many t h i n  zones of a l t e r a t i o n ;  
patchy i r r e g u l a r  a l t e r a t i o n :  some t h i n  zones 

High 

84. o rod. ( - ) 

(. 5cm) of n l t e r a t i o n  qd,jaccnt; t o  nonie veinl.ets.  



J. R. WOODCOCK CONSULTANTS LTD. 

MOLE No. 80-2 LOGGED BY D. PCb- c SHEET No. 3 Spet. 9, 10, 1980 
DATE - 

ALTER- 
ATION 
BANDS 

, cm/m 

- 
“IXNSIF 
OF 

,LTERAT ION 

( I  I O I O )  

CARB. 
VEIN L E  T S 

No. / m 

PYRITE 

(Low lo 
Hlgh 1 

C O M M E N T S  
-l2uwlz 
W H I T E  

No./ m 

FlIKmm 
BLUIBH 

No. /m FROM To ROCK TYPE 

a f t e r  

of very t h i n  bleached zones next t o  some 

v e i n l e t s  and a few sec t ions  t o  1 meter v i t h  

p a r t i a l  a l t e r a t ion .  

in tense ly  a l t e r ed  by (dolomite-diopside‘: ) 

a l t e r a t i o n ,  u n i t  i s  f a i r l y  soft. 

93.0-104.4m - seemingly unal tered except €or 

some occasional very t h i n  bleaching adjacent 

t o  some ve in l e t s ;  u n i t  may be ever so s l i g h t l y  

a l t e r ed ;  some s i l i f i c a t i o n  adjacent t o  some 

ve i n l e  t s \ 

somewhat s i l i c a t e d  small  amounts of garnet 

and py r rho t i t e  ; mult icoloured-greens plus 

browns: seemipqlg not in tense ly  s i l i c a t e d  

88.6m - minimal  a l t e r a t i o n  consis t ing 

- 

Lltered / A / 35.1 99.0 100 9 
’yroclast  i c  

99.0-104.4: Low ( t )  12.4 99.0 127.1 9.2 0.25 

indesit i c  

’yroclas t i c  

.04. J + m - l l O o J  

~ il i ca t  ed 

b r o c l a s t  i( 

Elod. (+)  100 

- -- ___ 

st ronvly a l te red .  
I 

110.4‘-127. : 
Altered - 

Pyroclast  i c  

Altered 

Pyrocla s t i( 

-- 

100 

133.6 127.1 

___- 

Low( + ) 
Locally 

ligh ( +) 
;ow (+ )  

2.0 LOO I t e r a t i o n  i n t e n s i f i e s ;  character ized by 

m y  shor t  (lO-20cm) zones of high sulphidc 

y r r h o t i t e  and p y r i t e )  up t o  15% sulphide 

na l te red  with some very minor bleaching along 139.3 133.6 &de s it i c  

Pyroclastic - ome ve in le t s .  



4 

PYRITE 

I Low lo 
Hlph 1 

I d .  ( - )  
o Mod. 

cw(+)to 

bd. ( - )  

B a l l  Creek 
PROPERTY 

C O M M E N T S  

.analtered with minor bleaching along some 

veinlets;  s l i gh t ly  increased pyri te  content; 

s l igh t ly  more greyish colouration suggest 

perhaps s l igh t  a l te ra t ion  

To 168.3m - only short zones of s i l i ca t ed  

rock t o  .7m; a l tered zones separated by 

J. R. WOODCOCK CONSULTANTS LTO. 

HOLE No. 80-2 LOGGED BY D. Gorc 

After 168.3 - essent ia l ly  completely s i l i ca ted ;  

abundant diopside-type green; loca l  copcen- 

t ra t ion  ( t o  25%) of pyrrhotite;  generally 

slight Lv brecciat  ed. 

SHEET No. 4 DATE sept. 12, 1980 

Low ( + )  

Od. ( -1  
OH (+ )  

pcally 
igh(++) 

unaltered 

strongly s i l i ca ted ;  much of rock has diopside 

areen colour; no garnet noted; 

many short horizons ( t o  20cm) of abundant 

p.yrrhotite (10%) and lesser  pyrite. 

1 

- 

9 

Ow(+)to 

ow 
' 

strongly s i l i ca ted ;  greenish t i n t  t o  rocks; 

continued loca l  concentrations - of pyrrhotite 
and lesser  pyri te ;  th in  zones of greyish 

__. 
ALTER- 
ATION 
BANDS 

cm /m 

giuARTL 
WHITE 

Na/ m 

!ln¶Im3 
BLUIBH 

No. /m 

CARB. 
JEINLE TS 

No. / m 

0.8 

OF 

( I  f o l O J  

iLTERATlON 

FROM To ROCK !TYPE 

Andesitic 
Pyroclas t i( 

145.3 139.3 0 .3  

175.3 145.3 2.4 28.3 ndesit  i c  

yroclast ic  

nd 

i l i ca t ed  

yroclas t i c  

0.3 3 

1 essent ia l ly  unaltered rock. 

175-1 t 

porl3hvrv 

Silicated 
Pvroclastic 
lesser  

s i l i ca t ed  

c m s t a l  

t u f f )  

Silicatcld 
Cln.sta1 W 

L L .2  100 

Q L 100 



PROPERTY B c l l  Creek 

SHEET No. Sept. 12,  1980 DATE 

J. R. WOODCOCK CONSULTANTS LTD. 

HOLE No. 80-2 LOGGED BY D. Gorc 

- 
NTENSIT 

I_c_c 

AL'PER- 
ATION 
BANOS 

. cm/m 

CARB. 
/El N LE T S 

No. / m 

6wARTz 
WHITE 

No./ m 

cmiLm!a 
BUlIBH 
No. /m 

PYRITE 

I Low lo 
Hi9h 1 

INTERSECTION , M&ers 
OF 

( I  l o l o )  

ILTERATION C O M M E N T S  

ROCK TYPE FROM To 

bleaching adjacent t o  some ve in l e t s  

same as 188.4 -1189~5rn 189.5 / 217.8 0. a 'ilod. ( - )  S i l i c a t  ed 

Pyroclast  i 

( l e s s e r .  

: ili c a t  ed 

0.5 100 9 

;uf f )  

'OrPhYrY 

peldspar unal tered L 222.4 L 217. a 0.2 

'bar ren)  

; i l i .cated 222- 4 L 130.4 0.4 dod. (+I  0.3 s t rongly s i l i c a t e d ;  predominantly grey l i sh  

S r o c l a s t  i c  

:ry s t a1 
'uff 

mde s i t  i c  

w o c l a  s t i c  

i i l i ca t ed  

'yroclas t i c  

ind 

; i l i c a t e d  

:rys t a l  

t i n t s ;  l o c a l  py r rho t i t e  concentration 

f 14od. (+ )  230.4 0.6 0.4 I 135.1 only very s l i g h t l y  s i l i c a t e d ;  

L VIod. (+) '41.4 1.4 L 235.1 0.2 

1.0 

essen t i a l ly  unal tered;  

I 

strongly s i l i c a t e d ,  multicoloured with 

Keens main colour; some greyish bleaching 

zdjacent t o  some ve in le t s .  

/ I 241.4 '52.4 2.0 100 

buff 
i i l i ca t ed  __ 

3-roc las t ic  

-- 
252.4 L s i l i c a t i o n  i n t e n s i f i e s ;  more pale  diopside 

greens; widely ma  concentrations o f  
s c a t € -  

;clw ( + )  
Locally 

0.4 74.8 100 9 .  1.1 



J .  R. WOODCOCK CONSULTANTS LTD. PROPERTY B a l l  Crcek 

6 SHEET No. __ Sept. 12, 1980 DATE D. Gorc LOGGED BY 80-2 HOLE No. 

t 

INTERSECTION , Meters 
- 
ALTER- 
ATION 
BANDS 

- 
" S I T  
OF 

UERATlOl 

( 1  I O l O I  

I!zELEm 
BUJIGH 

No. /m 

PYRITE 

I Low lo  
Hl9h 1 

-QUARTZ 
WHITE 

No/m 
C O M H E N r S  

FROM . t m / m  To ROCK TYPE 

:igh( ++) 

Laro 
Law( +) 
t o  tr. 

brown garnet; many short horizons of abundant 

pyrrhot i te ;  rock i s  hard 
I L 274.8 lasic Dyke unaltered?; rock mi t e  soft. 

296.9 ; i l icated / 100 279.7 1.1 similar t o  u n i t  252.lc-274.8m 

l igh ter  brmrn garnet? found i n  addition darker 

brown garnet. 

unaltered; l i t t l e  pyri te ;  no pyrrhotite? 

9 
local ly  V r  ocla s t i 
High( ++ 

tr. t o  

Low( - )  
303. E Andcsite 0.6 / / / 2%. 9 / 

Porphyry 

U i c a t e d  303.2 323.2 
- 
strongly s i l i ca ted ;  abundant diopside green; 

widely scattered brown garnet; l o c a l  concen- 

t ra t ions  of pyrrhotite;  some greyish bleaching 

along veinlets  

\ 

0.4 0.4 / 9 100 

&roclast - i local lv  

HiQh(++ 

127 unaltered 

'omhyry 

barren 1 
l i l icated 

'yroc l a  s t i 1 

I 

note tha t  intensely s i l i c a t e ;  many unaltered 3.39.9 0.8 327.0 6 100 

remnants; loca l  concentrations of brown garnet; 

few short zones of high (++)  sulphide; pyri te  

predominant sulphide. 

L 
100 

Muds t one 

yroclastic 
minor -r- 

tr,  

Mod. 

unaltered. 
/ 

--I----- 

-- 
-9 trongly s i l i ca ted ;  some minor-greyish bleaching 

d.iacent t o  some vein1ets;earnet and pyrrhotite 
oncentrations common; mdstone unaltered; 3 W .  7 m  



J. R. WOODCOCK CONSULTANTS LTD. PROPERTY Bal l  Creek 

DPTE Sept. 20, 1980 SHEET No. 7 
D. Gorc 

COGGED BY 80-2 HOLE No. - 
ALTER- 
ATION 
BANOS 

, c m / m  

100 

- .NTMSIT! 
OF 

\LTERATlON 

( I  l o l o )  

9 

CARB. 
VEINLE TS 

No. /m 

-QlfAlm 
WHITE 

N d m  

PYRITE 

( Low lo 
Hlqh) 

Eqq-- 

INTEASECTIOI Dtlmdmi 
BUIISH 

No. /m 

0.5 

C O M M E N T S  

FROM To 
404.2 h20.7 S i l i c a t e d  2.9 1 .4  s t rongly s i l i c a t e d ;  not ic ing more epidote;  

some minor bleakhing along ve in le t s .  Fvrocl.astis: _. 

429.5- a st rongly s i l i c a t e d ;  only very sinall amounts 100 LOW 
l o c a l l y  

Si l  i raiied- 
Crys ta l  . of garnet ;  a few high py r rho t i t e  zones; a 
Tuff few unal tered remnants a f t e r  423.5m. 

e s s e n t i a l l y  unal tered;  some wispy t h i n  424.5 431.2 / / 0.6 Fe I d  s p a r  

Porphyry 

(barren)  

S i l i c a t e d  

zones of pale  green a l t e r a t i o n  along some 

v e i n l e t s  . 
Strongly but  not in tense ly  s i l i c a t e d ;  dark 

;reens and brmms; some l i g h t  grey bleaching 
'0 1 meter; most bleached zones (lcm t? 10cm) 

remnants of e s s e n t i a l l y  unal tered pyroc las t ic  

qu i t e  common; most of u n i t  qu i t e  s t rongly  

s i l i c a t e d ;  small amounts of garnet;  a f e w  

shor t  horizons of abundant py r rho t i t e ;  

3.4 I. 8 .0.2 100 437.0 431.2 7 
Crys ta l  Tui 

486.5- 437.0 1.7 1.5 90.0 6 low (+) S i l i c a t e d  

pyr ocZa s t i c 
0.5 

nd 

s i l i c a t e d  

c r y s t a l  

t u f f  

(481.6-483. 'eldspar porphyry dyke i s  unaltered. 
Feidspar 

Porphyry 

(bar ren)  -_ 
486.5 P 7 a f e w  shmt sec t ions  

m u s h  zone:: could be 
s l i g h t l y  a l t e r ed  



J. R. WOODCOCK CONSULTANTS LTD. 

HOLE No. 80-2 LOGGED BY D. Gorc 

PROPERTY B a l l  Creek 

SHEET No. 8 Sept. 20, 1.980 DATE 

t 

INTERSECTION , m. 
VEINLET! 

No. / m 

c 

C O M M E N T S  

BuAR2Li 
W H I T E  

Na /m 

0.4 

!D!zmdm 
BlUJlEIH 

No. /m 

3.4 

PYRITE 

1 Low lo 
Hlqh 1 

Lo-c 

OF 
NTERATIO 

( I  I o l O )  

2 

BANDS 

, cm/m FROM To 
501 

ROCK TYPe 
Altered 2.9 494.2 100 seemingly s l i g h t l y  a l t e r ed ;  most of t ex tu re  

Feldspar LOW blurred and obscure; rock i s  s o f t e r  than 

isual. 

msen t i a l ly  unal tered 

Porphyry 

Feldspar 

POrphyrY 
(barren)  

$01. c 510. / 5.1 / ~ 3.1 

515. Fault  / .  2.4 100 510.9 Low ( - 1  3. O? 10 .ntense clRy al-terntion; very soft. 
Gouge 

515.1 517. 
~~ 

I n t  ermixei 1.0 9 LOW / 100 t rongly s i l i c a t e d ;  no garnet ;  a few srmll . - 
Breccia ar oncentrations of pyrrhot i te .  

\ 
S i l i c a t e d  

Pjroclas t 1 

517.9 530. 1.2 0.2 / 7 LOW S i l i  ca t  ed 

and s i l i c a  

90 not s t rongly s i l i c a t e d ;  many horizons 

unal tered t o  only s l i g h t l y  s i l i ca t ed .  
d 

c r y s t a l  

t u f f  I 

al tered:  ; s o f t  530.1 Basic Dyke Lev / 531.1 
547.3 

/ t 

0.7 / 
? 

531.1 0.9 S i i i ca t ed  

Pyroclast i 
100 9 s t rongly s i l i c a t e d ;  no garnet  noted; 

s omewh r7 t f ra c t u r  c4  some minor r;r ey  i s h 

bleachinc adjacent t o  some ve in l c t s ;  

bas ic  dyke i s  a l t e r e d ? ?  x i c  Dvke 

I 
547, 3 I L 'eldspar 

'or ph :fly 
1- - . ... ,.,. 

0.3 LOW ' unal tered;  some ch lo r i  t ized hornblende pheno- 
'I l-y r: 1; :: 
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APPENDIX 171 

COST SUMMARIES 

Summary A includes costs fo r  a l l  phases of  1980 and 1981 >rork. 

Summary D includes cos t s  of s taking and examining B a l l  Claim on 
This i s  deducted from t o t a l s  for  purposes South Fork. 

of assessment work r e  Ba l l  claim groups 1, 2 and 3 

Those i t e m  marked with a + sign a re  used i n  es t imat ing 
t o t a l  appl icable  costs of $275,290.79. 
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Summary C 
COSTS FDR NORTH SIDE MAPPING 
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Summary A 
TOTAL COSTS - BALL CREEK PROJECT ( 1-980, l.9~ , 

___ __ - - - - (Excluding Summary D - Costs for South Fork) 
7 -  8 9 ._ 

x- F. Chon@: - Drai ight ing 
Service 

10 11 12 13 
Misc. 

1+9.77 

?plies 
Lnv. D a te  To t a i  $ 
Not yet 
invoiced $1731.36 
Jan. 20/81 2715.51 
Dec. 17/80 7215.45 ~- 

I 
_____ ~ _ _  __ . 

~ 

L 

iJ 90 
I 

1; 42 

32 1 
i 

7l33 
48 

_i 

age 
1 

3.00 

4.63 

I 

0.51 

92.15 

E6.91 

7.45 

- . -- 

1 

7.30 , 

E .  90 
C . 0 0  

I 
I 

1 

I 

I 

7r9 I 
I 

- - 

C o 159 
I 

I 

, I +  
(1. 59 

1 

I 

I 
c 

!- 
I 
I 
I 
I 
I 

i .  
t 
c1 
1 
! 

I 
1 i 
I 

i 
2 

136.22 

1.17. 51 

2017. L ~ E  

1273.44 
355.77 
113.72 

4.8E 
49. )+2 

,too 
1 

I 

, 
1 

4- 
.loo 

I 
I 
I 

~ 

.loo 

i 
I 

.OO L 
I 

3791.9'; 

3791.95 

3791.9: 
-__1 














































































