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r SUMMARY 

During the period of July 2 2  to August 13, 1974, a six 

man crew completed geological mapping, a geochemical, magnetometer 

and electromagnetic survey on the Bap claims, located approxi- 

mately seven miles south southeast of Johanson Lake in the 

Omineca Mining Division, B.C. 

The property comprises twenty claims, Bap 5,8,9-19,23, 

2 5 , 2 6 , 3 0  and 34 which are underlain by folded and sheared tuffs 

of the Upper Takla Group, intruded by feldspar porphyry dykes 

and in the southwest by a small hornblende monzonite stock. 

Massive and disseminated chalcopyrite, malachite and 

pyrite with minor galena and sphalerite occur in several north 

and northwest trending quartz veins. Chalcocite along fracture 

surfaces in a one foot wide zone, having a strike length of 200 

feet was located during channel sampling on Bap 18. Numerous 

narrow intervals of malachite and manganese staining were located 

in gossanous ash tuffs. 

~ 

A molybdenum geochemical anomaly immediately above the 

hornblende monzonite may represent a contact effect with the 

overlying volcanics at the time of intrusion. 

enrichment is in close proximity to the area of chalcocite 

mineralization and to chalcopyrite along quartz veins located 

upslope. 

A zone of copper 

A marked zinc enrichment is noted near the centre of 

the gossan. 
- The ground magnetometer survey indicates a strong linear 

anomaly on the southwestern edge of the grid, which is thought 
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F- to be a hornblendite contact margin between the hornblende 

monzonite and gossanous ash tuff. 

The electromagnetic survey did not reveal the presence 

of any conductors indicative of massive sulphide deposits within 

100 feet of the surface on the Bap grid. 

Further geological mapping o f  the monzonite and of 

The zinc lithologies adjacent to the gossan are indicated. 

anomaly and chalcocite mineralization warrant further investi- 

gation. 
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f- INTRODUCTION: - 

During the period July 22-August 13, 1974, 3 line miles 

of grid were established and geological mapping, a geochemical 

(talus, soil, rock chip) survey, a ground magnetometer survey 

and an electromagnetic survey were completed on the Bap Claims 

by 10 field personnel, working under the direction of the author. 

The Bap property comprises 2 0  claims, Bap 5,8,9 to 19, 

23,25,26,30 and 3 4 ;  all claims owned by BP Minerals Limited. 

LOCATION AND ACCESS: - 

The BAP Mineral Claims are situated in the Omenica 

Mining Division, approximately 7 miles south southeast of 

Johanson Lake and 14 miles northwest of Aiken Lake, along the 

northeast flank of the headwaters of Kliyul Creek. 

Access to the property is by helicopter from Johanson 

Lake, current end point o f  the Omenica Highway from Fort St. 

James, under construction by the British Columbia Department of 

Mines and Petroleum Resources, Johanson Lake is accessible by 

float plane and the local airstrip is serviced during summer 

months by Twin Otter out of Prince George. 

,- 
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F I E L D  WORK 

Grid Preparation: - A 4-man crew from AMEX Exploration Services 

Ltd. working July 28,29, 1974, established 3 line miles of grid 

over Bap Claims nos. 9,10,13 to 15,18 and 19. 

east base line was transited (107' mag) for 2800 feet from the 

west center of Bap 10 to the center of Bap 18. The base line 

(100 E on each cross line) was surveyed by transit and chain 

with 400-foot stations, from line 800 N in the southeast to line 

828 N at the northwest end. Compass and tape traverse lines were 

established at right angles to the base line, from each 400-foot 

station on the base line. Stations were set and marked every 

100 feet by multicolored flagging and every 200 feet by pickets, 

along each line. 

and altimeter elevation, to the orthophoto, at a scale of 1 inch = 

1000 feet. The grid was later used for control in geological 

mapping and for the geochemical, magnetometer and electromagnetic 

A northwest-south- 

The whole of the grid was tied by topography 

surveys. 

Orthophoto: - 

McElhanney Surveying and Engineering Limited. The orthophoto is 

an aerial photo mozaic of the Bap Claim area, corrected for hori- 

zontal scale distortions, with superimposed contour lines (contour 

interval S O ' ) ;  scale 1 inch equals 1000 feet. The 1000-foot scale 

photo was used for reconnaissance mapping of the BAP Claims and 

a 500-foot scale topographic enlargement for detailed surveys 

An orthophoto was prepared for the BAP CLAIMS by 

on the grid. 

Geological Mapping: - Two geologists spent 15 man days mapping 

the Bap Claims. 
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The grid, which covers a prominant gossan, was geologi- 

cally mapped at a scale of 1 inch equals 500 feet. Reconnaissance 

mapping, adjacent to the Bap Claims, at a scale of 1 inch equals 

1000 feet, was designated to evaluate the local geological setting 

with a view to better understanding the rock units which are poorly 

exposed in the gossan area. Rock chips of possible mineralized 

lithologies were taken in several locations both on and off the 

grid. Good control was afforded by the grid and orthophoto. 

Geochemical Survey: - A geochemist and a sampler spent 6 man days 

sampling soil and talus on the grid and in an adjacent cirque 

at a station interval of 200 feet. In addition, the gossan area 

was channel sampled between lines 8 0 0  N and 8 0 4  N over a traverse 

length of 700 feet; samples represent continuous rock chipping 

over 5-foot outcrop sections. A total of 3 4 4  geochemical samples 

were collected and analyzed by atomic absorption for total copper, 

molybdenum and zinc by Vangeochem Lab Ltd., 1521 Pemberton Avenue, 

North Vancouver, B.C. 

Magnetometer Survey: - An operator using a Sharpe M.F.I. fluxgate 

magnetometer spent 1 day, with helicopter support surveying the 

grid. 

intervals of 200 feet on cross lines 4 0 0  feet apart. 

Magnetic measurements were taken on the Bap grid at station 

Electromagnetic Survey: - An operator and assistant using a JEM 

ground electromagnetic survey unit, spent 2 days with helicopter 

support, surveying the grid. Electromagnetic measurements were 

made at 100-foot station intervals over the Bap grid. 
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GENERAL GEOLOGY: - 

The Bap mineral claims are underlain for the most part 

by volcanic rocks of the lower Jurassic, Upper Takla Group. 

have been intruded by feldspar porphyry dykes and sills, minor 

quartz monzonite dykes and, along the southwestern claims, by 

a small stock of biotite hornblende monzonite having an ultra- 

mafic hornblendite margin. 

These 

Takla Group rocks are generally moderately to strongly 

sheared and locally pyritiferrous, gossanous and moderately 

silicified. 

dipping 30' E. 

strikes 140°, with dips steep to the northeast. 

pyrite, chalcocite and minor galena are found in the monzonite 

or the ash tuffs. 

Bedding where available strikes approximately 160' 

Regional shearing in the volcanics most commonly 

Pyrite, chalco- 

11 Takla Volcanics and Sediments: - 

The stratigraphically lowest exposed rocks of the Takla 

are dark green or grey fine grained, andesitic ash tuffs. 

in the ash tuffs are moderately altered to chlorite. Feldspars 

are weakly to moderately altered to clay minerals, epidote and 

sericite. 

Mafics 

To the northwest of line 804 N on the Bap grid the ash 

tuff unit contains abundant fine grained pyrite and is generally 

recessive and gossanous. The tuffs in this area are strongly 

sheared and chloritized with numerous outcrops of chlorite schist; 

several bands of less recessive outcrop generally indicate 

strongly silicified zones within the tuff. Several sills and dykes 
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of poorly exposed feldspar porphyry were noted in shear zones 

cutting the gossan. The southeast extent of the gossan (near 

line 8 0 0  N) is bounded by a fault which strikes approximately 

north. 

West and north of the fault, moving up section, the Takla 

volcanics are predominantly grey to black andesitic lapilli tuffs 

with minor outcrop of agglomerate. These pyroclastics are commonly 

monolithic, with fragments, having essentially the same compo- 

sition as the matrix. The lapilli tuffs have a high content of 

altered augite together with abundant feldspar. 

A few "bands" of pyritiferrous ash tuffs, "greywacke" 

and black, sooty, calcareous argillite were mapped at the 7000' 

level. These beds contain up to 3 %  very finely disseminated 

pyrite and locally form small gossans. 

Very minor outcrops of  dark green andesitic flows were 

mapped south of the grid on Bap # 3 0 .  These appear to have the 

same composition as the augite rich pyroclastics and as such are 

difficult to distinguish. Another flow seen in minor outcrop 

on Bap # 3 4  was an amygdaloidal hornblende andesite porphyry. 

2 )  Intrusive Rocks: - 

Ul t ramaf i c -Hornb lend i t e :  - This unit is best exposed near 

station 8 0 4  N - 94  E in a contact zone between a hornblende 

monzonite and the gossanous ash tuff. The ultramafic appears 

to form a margin to the monzonite intrusion, some 10 meters wide, 

composed of hornblende, biotite and feldspar. Feldspar content 

is generally less than 10% of the volume of the rock. The horn- 

blendite is strongly magnetic indicating high magnetite content 
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and though pyrite is absent, minor malachite staining indicates 

traces of disseminated chalcopyrite. 

Hornblende Diorite-Gabbro: - This intrusion was mapped on and 

southeast of Bap #30 and #34; it is medium grained equigranular 

with anhedral to subhedral hornblende crystals, is strongly 

magnetic and exhibits abundant disseminated magnetite. The color 

index is highly variable from 20-60% with an average of perhaps 

35%. Ultramafic-hornblendite is spatially related to this intru- 

sion, however no contact relations were observed. It was not 

ascertained whether these hornblendite rocks are phases of the 

same igneous complex or are discreet intrusive bodies. 

Hornblende Monzonite: - This unit underlies Bap Claims nos. 9, 

13,17,21 and consists of a weakly epidotized medium grained, 

equigranular rock containing to 10% hornblende, moderately altered 

to chlorite. Feldspars are weakly altered to epidote and in 

lesser extent sericite. Fracturing is variable in minor outcrop 

to 24 fractures per square foot. Quartz veins cutting the monzonite 

vary from .25 to 1 inch wide, are generally widely spaced and 

carry disseminated chalcopyrite and show malachite staining. 

"Felsite" Porphyry: - This unit generally occurs as wide scattered, 

rather small dykes of limited extent. The "felsite" is a subtly 

foliated, porphyritic, leucocratic rock, off white to beige with 

a color index between 5-10%. The acicular hornblende in the 

matrix has been pervasively altered to chlorite. Epidotized, 

broadly tabular plagioclase phenocrysts range from .3 cm-1 cm 

in diameter. 
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Q u a r t z  Monzoni te :  - A medium g r a i n e d ,  e q u i g r a n u l a r  i n t r u s i v e  

c o n t a i n i n g  b o t h  ho rnb lende  and b i o t i t e  p h e n o c r y s t s .  Quar t z  forms 

up t o  25% o f  t h e  f e w  o u t c r o p s  o f  t h i s  u n i t ,  mapped on Bap claims 

#25 and 2 6 .  Background c h l o r i t e - e p i d o t e  a l t e r a t i o n  i s  p e r v a s i v e  

i n  t h i s  u n i t .  C o n t a c t s  w i t h  o t h e r  i n t r u s i v e s  a re  n o t  v i s i b l e  

due t o  t h e  r e c e s s i v e  n a t u r e  o f  t h e  o u t c r o p  a r e a .  T h i s  u n i t  i s  

m o d e r a t e l y  s h e a r e d  and  weakly f r a c t u r e d .  

STRUCTURAL GEOLOGY:- 

Where bedd ing  a t t i t u d e s  were v i s i b l e  i n  u n a l t e r e d  t u f f s  

and l imy  a r g i l l i t e s  o f  t h e  T a k l a  Group, s t r i k e s  a v e r a g e d  160'  

v a r y i n g  1 S 5 ° - 1 8 0 0  w i t h  d i p s  v a r y i n g  2 0 O - 3 5 '  E .  

a re  g e n e r a l l y  mass ive  and a t t i t u d e s  d i f f i c u l t  t o  o b s e r v e .  

The p y r o c l a s t i c s  

Reg iona l  s h e a r i n g  s t r i k e s  a p p r o x i m a t e l y  140 '  and d i p s  

s t e e p l y  t o  t h e  n o r t h e a s t .  F o l i a t i o n  i n  t h e  t u f f s  o f  t h e  gossan  

zone l a r g e l y  conforms t o  t h e  r e g i o n a l  t r e n d s .  The most p e r v a s i v e  

s h e a r i n g  e x t e n d s  from t h e  gossan  zone t h r o u g h  t h e  s o u t h e a s t  h e a d -  

w a l l  o f  t h e  c i r q u e  c u t t i n g  Bap # 3 0 .  Other  common s h e a r i n g  d i -  

r e c t i o n s  i n  t h e  v o l c a n i c s  were a t  l o o o ,  l l s ' ,  130°,  145', 160' 

d i p p i n g  s t e e p l y  n o r t h  and e a s t .  

A major  f a u l t  n e a r  l i n e  8 0 0  N s t r i k i n g  a p p r o x i m a t e l y  

n o r t h  marks t h e  s o u t h e a s t e r n  boundary o f  t h e  gossan  c o v e r i n g  

t h e  n o r t h  and c e n t r a l  Bap claims. The f a u l t  i s  marked by t h e  

end o f  t h e  gossan  i n  a zone o f  s h a t t e r e d  and r e c e s s i v e  o u t c r o p ,  

w i t h  d i f f e r i n g  v o l c a n i c  l i t h o l o g i e s  e i t h e r  s i d e  o f  t h e  f a u l t .  

The s e n s e  o f  movement a l o n g  t h e  f a u l t  i s  o b s c u r e  due t o  a l a c k  o f  

l o c a l ,  u n a l t e r e d  o u t c r o p .  
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ECONOMIC GEOLOGY: - 

1) Mineralization: - 

Three main types of mineralization were noted on the 

property; sulphides in quartz veins, minor sulphides as "smears" 

along fractures and fracture fillings and minor disseminated 

sulphides in pyroclastics. 

The quartz veins are widespread, range from . 2 5 - 1  inch 

wide and carry disseminated and semi-massive chalcopyrite, pyrite, 

and minor galena and sphalerite. Quartz type mineralization 

is found in the monzonite near contact with the gossanous ash 

tuffs and in heavily chloritized shear zones within the tuff 

unit. In the shear zones in minor outcrop, chalcopyrite ranges 

up to 15% and is coarse bleb to massive, Occasional shear zones 

carry some malachite but little or no chalcopyrite with the quartz. 

Chalcocite has been recognized over a 1 foot zone of a 

10-foot, malachite-manganese dendrite, stained band (in channel 

sampling traverse, near the base line on line 803 N), which is 

laterally continuous for 200 feet before disappearing under talus. 

This zone occurs in the ash tuff unit, locally carrying 3% dis- 

seminated pyrite and assays up to 2.15% copper. The chalcocite 

occurs as a discontinuous "smear" along closely spaced fractures. 

Minor disseminated chalcopyrite was noted in porous, black, 

augite rich, monolithic pyroclastic. 

unit, local to Bap # 2 3 ,  contains up to 1% very fine grained chalco- 

pyrite with minor malachite over a 40-foot outcrop area. 

This subtly mineralized 
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The ash tuff unit is discontinuously mineralized, over 

several narrow intervals by a combination of malachite and man- 

ganese dendrite staining. 

The gossan area of the ash tuff and numerous "stain" zones 

in the hornblende diorite unit, contain disseminated bleby pyrite 

and fracture fill pyrite varying from 1% to 5 % .  Most gossanized 

zones are marked by shearing and silicification. 

2 )  Structure: - 

Mineralized quartz veins appear to conform closely to 

prominent directions of shearing. In the gossanous ash tuff, 

quartz veins typically follow the regional shearing, striking 

approximately 140' dipping 4 5 - 6 0 '  northeast; while in the mon- 

zonite, quartz veins commonly strike l o o o ,  140°, 170'-190' and 

dip 6 5 - 8 5 '  north and east. 

disseminations, disseminated along microshears and as fracture 

fill. Again, shearing conforms to the regional orientation of 

140°, dipping 8 0  northeast. The chalcocite occurrence appears 

to be controlled by a narrow zone of closely spaced fractures 

that strike 170' and dip 80' E. 

Pyrite in the tuffs is found as 
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GEOCHEMICAL REPORT 

S o i l  and t a l u s  sampl ing :  - Samples were c o l l e c t e d  a t  2 0 0 - f o o t  

i n t e r v a l s  a l o n g  a n o r t h e r n  g r i d  whose l i n e s  were 4 0 0  f e e t  a p a r t  

and a t  2 0 0 - f o o t  i n t e r v a l s  a l o n g  l i n e s  on o t h e r  p a r t s  o f  t h e  

p r o p e r t y .  Approximate ly  0 . 5  kg o f  s o i l  o r  t a l u s  f i n e s  were 

c o l l e c t e d  a t  e a c h  s t a t i o n ,  a v o i d i n g  l a r g e  p e b b l e s  a s  much a s  

p o s s i b l e ,  and p l a c e d  i n  a numbered w e t  s t r e n g t h ,  8 by 2 4  c m  k r a f t  

p a p e r  e n v e l o p e .  Because most o f  t h e  p r o p e r t y  i s  o v e r l a i n  by 

t a l u s  c o n e s ,  t h e  sample d e p t h  was g e n e r a l l y  0 t o  5 c m .  I f  s o i l s  

were e n c o u n t e r e d ,  t h e  t o p  o f  t h e  B h o r i z o n  a t  1 0  t o  2 0  c m  d e p t h  

was chosen .  Sample s i t e s  o f f  t h e  g r i d  were marked by p l a s t i c  

f l a g g i n g  t a p e .  

Samples were r e t u r n e d  t o  b a s e  camp and d r i e d  i n  a f i e l d  

oven ,  s o r t e d  a c c o r d i n g  t o  sample r  and sample number, d i s a g g r e g a t e d  

by pounding  w i t h  a r u b b e r  m a l l e t  and s i e v e d  a t  1 0  and 8 0  mesh. 

The + 1 0  mesh f r a c t i o n  was used  t o  p r e p a r e  p e b b l e  c a r d s  a c c o r d i n g  

t o  a p r o c e d u r e  r e p o r t e d  by Hoffman (1974) i n  t h e  " J o u r n a l  o f  

Geochemical E x p l o r a t i o n " .  The - 8 0  mesh f r a c t i o n  was s u b m i t t e d  

t o  Vangeochem Lab L td .  f o r  chemica l  a n a l y s i s  o f  t r a c e  metals .  

Bedrock sampl ing :  - Bedrock samples  were c o l l e c t e d  a s :  

( a )  d i s c o n t i n u o u s  c h i p  c h a n n e l  samples  

(b) a r e a l  c h i p  samples  

Bedrock samples  g e n e r a l l y  c o n t a i n e d  0 . 5  kg o f  r o c k  c h i p s .  

D i s c o n t i n u o u s  c h i p  c h a n n e l  samples  r e p r e s e n t e d  1 0  f e e t  o f  bedrock  

s u r f a c e .  A r e a l  c h i p  samples  r e p r e s e n t e d  30 s q u a r e  f e e t  o f  exposed  

r o c k .  Chip samples  were c o l l e c t e d  u s i n g  a g e o l o g i c a l  p i c k  i n  a 

r e g u l a r  f a s h i o n  t o  a v o i d  sampl ing  b i a s .  
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Chips were placed into a numbered 8 by 24 cm wet strength 

kraft paper envelope and sent to Vangeochem Lab Ltd. for crushing 

and geochemical analysis. 

Trace Metal Determination: - The following report by Vangeochem 

Lab Ltd. outlines the procedure used to determine acid soluble 

Mo, Cu, Pb, and Zn in geochemical samples. 
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3. P. Minerals Ltd. , 
# bO5 - 1.199 Vest Pender S t r e e t ,  
Va.ncc)uvt?r, B. C. 

Nr. Conway Chun, 
Vangeochem b b  Lid. , 
rL5Z.I Pemberton Avenue, 
North Vancouver, B. C, 

Anal7ytica:L prucedure used t o  d e t e m i n e  a c i d  so luble  
Mo, Tb, Zn, Cu, Ag in geochemical saiiples. 

1, Sample Trepamt ion 

( 8 )  

(b) 

S o i l  and silt samp3.e~ analyzed as received, 

Rock chip samples first crushed and then pulverized 
to 130 mesh bj using Sie-dechnik Disc m i l l .  

2, Methods of  Digestion 

(a) 0.50 g m i  or" t h e  minus 80-mesh samples was used. 
Samples were weighed out by using a top-loading balance. 

(b) Samp:Les were heated i n  a sand bath with n i t r i c  and 
perchlor ic  ac ids  (15% t o  85% by volune of t h e  concentrated 
ac ids  r e s p x t i v e l y  ). 

( c )  The digested samples were d i l u t e d  with demineralized 
?rater 5 0  a Tixed v o h n e  a d  shaken. 

CmtLmed.  , . . . . , 

k .. 

SPfCiALlZJNG IN TRACE ELEMENT ANALYSIS 
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." 

fhne .  
acetylene flame. 
caku:Lated by comparing a se t  of standards t o  cal ibrate  t h e  
atomic absorption unit .  

Yo analyses were asp i ra ted  into n i t rous  oxide and 
The results, in ?arts per  mill ion,  were 

4. The analyses were supervised or determined by M. Conway 
C h n ,  and the  laboratory staff. 

cc : s m 3  

i 
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pH determination: - pH was determined on the -10 +80 mesh sample 

splits by a modified procedure in current use at the Soil Science 

Department of the University of British Columbia. Approximately 

16 gm of sample was placed in a 100 ml dixie cup to which 20 ml 

of deionized water was added. The suspension was stirred at 

0, 15 and 30 minutes and allowed to stand 30 minutes prior to 

pH determination. pH measurements were made using a combination 

glass electrode and a calibrated Orion Model 401 pH meter. 

Calibration standards were included every 100 determinations to 

check on instrument drift. About two percent of the determinations 

were duplicate analysis used to check the precision of the technique. 

GEOCHEMICAL INTERPRETATION 

Introduction: - Trace metal levels in soils and talus samples 

were assumed to conform to a log normal distribution. Data were 

transformed to logarithmic values and the mean content, range 

(mean minus one standard deviation to mean plus one standard 

deviation, (M-1SD) to (M+lSD)) and threshold (mean plus two 

standard deviations, (M+2SD)) values were calculated (Table 1). 

Maps were plotted utilizing a symbol notation. Each symbol 

represents a range of trace metal concentrations and was chosen 

to indicate a statistical interval around the mean value. In 

order of size from smallest to largest they represent: 

e mean (M) - 2 standard deviations (SD) 
(M-2SD) to (M-1SD) 
(M-1SD) to (M) 
(M) to (M+lSD) 
(M+lSD) to (M+2SD) 
(M+2SD) to 2(M+2SD) 
>2 (M+2SD) 
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T A B L E  1 

Comparison o f  t r a c e  m e t a l  l e v e l s  i n  s o i l s  and  t a l u s  

S o i l s  T a l u s  

T h r e s h o l d  

INean 

IRange 

T h r e s h o l d  

Mean 

Range 

T h r e s h o l d  

Mean 

Range 

Number o f  Samples 

27 2 2  

6 5 

3 -13  3-11  

5 9 8  9 6 3  

1 3 3  225 

6 3 - 2 8 2  1 0 9 - 4 6 6  

522  388 

1 1 9  1 1 2  

5 7 - 2 4 9  6 0 - 2 0 8  

23 1 9 7  
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Actual concentration values for soils and talus fines are listed 

in Appendix 3, which also shows sample identification (ID) and 

grid coordinates. 

selected bedrock data. Appendix 5 is a graphical comparison of 

the trace metal levels in soils and talus fine data. 

Appendix 4 lists channel sample and other 

The soil and talus results indicate the same anomalous 

areas and both surveys are treated as one for the purpose of 

interpretation. 

Results: - The gossan zone is overlain by three anomalies, each 

indicated by a different element. Mo enrichment is localized 

towards the base of gossanized area immediately above the 

hornblende monzonite. This zone may represent a contact effect 

associated with the intrusion whereby Mo was introduced into 

overlying country rocks at the time of its emplacement. An area 

of more subtle anomalies (5 to 11 ppm) upslope may be related to 

quartz veins or sills of dioritic intrusion. 

One zone of copper rich overburden is indicated where 

values range between 466 and 963 ppm. The zone lies in close 

proximity to the lower trench along which malachite and manganese 

dendrite staining and chalcocite was observed. Part of the anomaly 

may also be caused by copper mineralization along quartz veins 

common to this part of the property. 

The zinc distribution shows an area having slight enhance- 

ment adjacent and upslope of the hornblende monzonite intrusion 

and a marked enrichment towards the centre of the gossan. Highest 

values lie along the most northerly line. No explanation is 

offered at present to explain this anomaly. 
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GEOPHYSICAL REPORT 

1. Instrument Specifications and Survey Procedures 

1.1. The Magnetic Survey 

The survey was carried out using a direct reading Sharpe 

M.F.I. fluxgate magnetometer, manufactured by Sharpe Instruments 

of Canada Limited, now the instrument manufacturing division of 

Scintrex Limited, Toronto, Ontario. The instrument measures 

variations in the vertical component of the earth's magnetic field 

to an accuracy of 2 10 gammas on the most sensitive scale. 

Magnetic measurements were made at 200-foot station in- 

tervals, on cross lines 400 feet apart. These cross lines trend 

approximately northeast-southwest. Corrections for diurnal vari- 

ation of the earth's magnetic field were made by tying-in to a 

previously established base station at intervals not exceeding 

one hour. By surveying in this manner it is generally possible 

to repeat any reading on the property to within 2 2 0  gammas. 

The results of the magnetometer survey, that is the relative 

readings of the vertical component of the earth's magnetic field, 

measured in gammas, are shown in contour form on map number 4. 

The contour interval is 500 gammas and the horizontal scale of 

the map is 1 inch represents 500 feet. 

- 

1.2. The Electromagnetic Survey 

The survey was carried out using a JEM ground electro- 

magnetic survey unit manufactured by Crone Geophysics Limited, 

Toronto, Ontario. 
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In general an inductive electromagnetic system consists 

of two coils viz. the transmitting coil and the receiving coil. 

In the normal scheme of field surveys these two coils do not 

change their roles, however in the JEM system, known also as the 

Shootback method, two identical coils are used to transmit and/or 

receive alternately. This method eliminates errors introduced 

by rugged topography due to elevation differences, misalignment 

and separation variations between the transmitting and receiving 

coils. 

The field operation of the Shootback method is that of a 

moving source inductive system, that is, both the transmitting 

and receiving coils are maintained at constant separation and 

moved in unison along the survey lines. At each station one coil, 

the transmitter, is held with its axis at 15' to the horizontal 

and the other coil, the receiver, measures the dip angle produced 

by this configuration. The role of the coils is now reversed and 

a second dip angle is measured. The inclinometers for measuring 

the dip angles are designed such that the dip angle in one case 

is negative and in the other case is positive. Thus the reading 

recorded for the station midway between the two coils is the sum 

of the dip angles obtained at both positions and is zero when no 

conductor is present. The presence of a conductor distorts both 

of the transmitted fields with the resultant sum not equal to zero 

but dependent on the shape, position, size and conductivity of 

the body. Measurements at two frequencies, 480 Hz. and 1800 Hz. 

were made at each station. 
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Electromagnetic measurements were made at 100-foot station 

intervals over the same grid lines as used for the magnetic survey. 

The results of the electromagnetic survey, that is the 

profiles of the resultant dip angle measurements at both frequen- 

cies, are shown on map number - 3. The vertical scale is 1 inch 

equals 2 0  degrees and the horizontal scale of the map is 1 inch 

represents 500 feet. 

2 .  Discussion of Results 

2 . 1 .  The Magnetic Survey 

The average background magnetic response over the grid 

area is slightly less than 1500 gammas. This area is known to 

be underlain by strongly pyritized fine grained tuffs cut by 

feldspar diorite(?) porphyry dykes with no differentiation pos- 

sible between the two rock types on the basis of the magnetic 

data alone. 

The main feature of the magnetic map is a strong linear 

anomaly reaching almost 3000 gammas on the southwest(?) edge of 

the grid. This anomaly is most probably caused by a band of 

hornblendites occurring at the margin of a quartz(?) monzonite 

intrusion. 

2 . 2 .  The Electromagnetic Survey 

The electromagnetic survey did not indicate the presence 

of any conductors which may be indicative of massive sulphide 

deposits occurring within 100 feet or less of surface. The slight 

variation in the electromagnetic response is attributed to a 

combination of normal instrument and geological noise levels. 
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APPENDIX 1 
STATEMENT OF COSTS: credit for assessment work itemized below to be applied to 

BAP CLAIMS, N0~.:5,8,9-19,23,25,26,30,34. 

1) Geological Mapping: 
M. Bradley 1 geologist July31;Aug.1/5/6/12 5 man days $33/day 
D. Hunter 1 geologist Aug.2/3/5/7/8/9/10/11/12/13 10 3l/day 

2) Geochemical Survey: 
G. Seid 1 sampler July 22,23,24,25 
S. Hoffman 1 geochemist July 2 5 ;  Aug.9 

3) Magnetometer Survey: 
D. Baker 1 student Aug .5 

4) Grid Preparation (see attached billing): 
4 men July 28,29 

5 )  Electromagnetic Survey: 
2 men Aug.7 6 9 

6 )  Food/Accommodation: 
total: 11 men 

4 
2 

$165 
310  

88 
90 

8 $70/man day 560  

4 $155/line mile 341 
x 2.2 line miles 

34 @ $15/man day 510 

7) Helicopter Support: G3B-2 ($160/hour) 
i) Geological Mapping-Geochemical Survey: 3.0 hours 

ii) Geophysical Survey 2 . 5  
iii) Grid Preparation 1.5 

total: 7.0 hours @ $160/hour 1120 
~ 

$3208 

p3 

w 



8) Sample Analysis (Vangeochem Labs) : 
271 samples x $2.35/sample (3 element) = $637 
73 rock samples x $3.25/sample (3 element) = 237 

9) Consultants: 
Dr. K. Fletcher Geochemist July 25/74 (3 $150/day + $15 Food/Accommodation 
E. Bronlund Geologist Aug. 10/74 (3 $150/day + $15 Food/Accommodation 

10) Survey (McElhanney Surveying Engineering Ltd.): orthophoto 

11) Drafting: (Altair Drafting) Base Map, Mag, EM, Geological Map 

1 2 )  Computing: Plotting of geochemical maps - $15/map x 3 maps 

Sub total $ 3 2 0 8  

874 

330 

1135 

120 

4 5  

Total costs $5712 

N 
P 



AMEX EXPLORATION SERVICES LTD. 
Confidential Work 

BOX 286 
w A. A. (AB) ABLETT 

BUS. 376-7490 
RES. 374- I 7  23 2 0 4 ,  635 VlCTOR7A STREET KAMLOOPS, B.  C. 

6 September ,  1 9 7 4  

BP M i n e r a l s  L i m i t e d ,  
405-1199 West Pender  S t r e e t ,  
Vancouver,  B . C .  
V6E 2 R 1  

Dear S i r s  : 

The f o l l o w i n g  i s  a breakdown o f  o u r  p e r s o n n e l  
engaged ,  and d i r e c t  c o s t s  i n c u r r e d  d u r i n g  comple t ion  o f  3 
miles o f  g r i d  p r e p a r a t i o n  on your  BAP g roup ,  K l i y u l  Creek 
Area, Omineca M . D .  T h i s  program was comple ted  J u l y  28 and 
2 9 ,  1974:  

P e r s o n n e l  Engaged T i m e  Expended Wages 

C .  MacDonald 
P . F .  Cox 
D .  R inger  
T .  Keehn 

2 days  $ 1 4 0 . 0 0  
2 I '  $ 1 4 0 . 0 0  
2 $ 1 4 0 . 0 0  
2 " $ 1 4 0 . 0 0  

$560.00 $560.00 

Direct  C o s t s  

8 man-days Board and accommodation @ $15/day  $ 1 2 0 . 0 0  

T o t a l  c o s t  $680.00 

YVT Job  # 7 4 - 1 1 .  

\ 

Amex E x p l o r a t i o n  S e r v i c e s  L td .  
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APPENDIX 2 

CLAIM No. RECORD No. 

5 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 1  
2 2  
2 3  
25  
26 
3 0  
34  

1 2 7 9 9 7  
1 2 8 0 3 4  
1 2 7 9 9 9  
1 2 8 0 0 0  
1 2 8 0 0 1  
1 2 8 0 0 2  
1 2 8 0 0 3  
1 2 8 0 0 4  
1 2 8 0 0 5  
1 2 8 0 0 6  
1 2 8 0 0 7  
1 2 8 0 0 8  
1 2 8 0 0 9  
1 2 8 0 3 5  
1 2 8 0 3 6  
1 2 8 0 1 1  
1 2 8 0 1 3  
1 2 8 0 1 4  
1 2 8 0 1 8  
1 2 8 0 2 2  

BAP CLAIMS AND OWNERSHIP 

TAG No. 

4 4 9 9 0 5  
4 4 9 9 4 6  
4 4 9 9 0 9  
4 4 9 9 1 0  
4 4 9 9 1 1  
4 4 9 9 1 2  
4 4 9 9 1 3  
4 4 9 9 1 4  
4 4 9 9 1 5  
4 4 9 9 1 6  
4 4 9 9 1 7  
4 4 9 9 1 8  
4 4 9 9 1 9  
4 4 9 9 4 7  
4 4 9 9 4 8  
4 4 9 9 2 3  
4 4 9 9 2 5  
4 4 9 9 2 6  
4 4 9 9 3 0  
4 4 9 9 3 4  

Record Date 

1 3 / 8 / 7 3  

1 3 / 8 / 7 3  
1 3 / 8 / 7 3  
1 3 / 8 / 7 3  
1 3 / 8 / 7 3  
1 3 / 8 / 7 3  
1 3 / 8 / 7 3  
1 3 / 8 / 7 3  
1 3 / 8 / 7 3  
1 3 / 8 / 7 3  

4 / 9 / 7 3  

1 3 / 8 / 7 3  
1 3 / 8 / 7 3  

4 / 9 / 7 3  
4 / 9 / 7 3  
4 / 9 / 7 3  
4 / 9 / 7 3  
4 / 9 / 7 3  
4 / 9 / 7 3  
4 / 9 / 7 3  

Claims owned by BP M i n e r a l s  L imi t ed  
# 4 0 5 - 1 1 9 9  West Pender  S t r e e t  
Vancouver ,  B . C .  

Exp i ry  Date  

1 3 / 8 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  
4 / 9 / 7 4  

Assessment  work p a i d  f o r  by BP M i n e r a l s  L imi t ed  
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APPENDIX 3 

Sample t y p e ,  sample number, e a s t  and n o r t h  g r i d  c o o r d i n a t e s ,  

f i e l d  n o t e s  and Mo, Cu and Zn d a t a  (ppm) a r e  l i s t e d .  50  r e p r e s e n t s  

s o i l  sample f i e l d  and a n a l y t i c a l  d a t a ,  6 0  r e p r e s e n t s  t a l u s  f i n e  

sample f i e l d  and a n a l y t i c a l  d a t a ,  and 8 0  r e p r e s e n t s  bedrock sample 

f i e l d  d a t a  o n l y .  



SAMPLE 
TYPE NORTH 

0 8 2 0 0 0  
IC828OC 
iCB2CGC 
I082 000 
lC82COC 
082000 
lC82OOC 
IC8200L 
0 0  2000  
Ct3080C 

t C R J 8 O C  
rCJOd0O 
,C83(10C 
0 3 0 0 0 0  
iC8000C 

8 24UC 
82COC 
8280C 

(104CC 
7 6 5 5 0  
6 0 0 2 5  

lC828OC 
1011260C 
: L u 2 u 0 I  
;CBiEOC 
lC8280C 
~CU2UOC 
03 2800 

lCd28UC 
IC82CC( 
10d 20UL 
>C82CO( 
>C82CO( 
ICt32OJC 
: c a 2  COC 

JCBJLIUL 
‘C80e0C 
c)oou0c 

)CLIO€L( 
’CdOd00 
> C 8 0 E O (  
IUd 08 3C 
‘ C  0 C6 OC 
108020(  
l ono000  
) C D O C O (  
) C B O C C (  
l C 8 0 0 O C  
. C O O C O C  
i08OOOO 

7165  
7 1 5 0  
7 2 1 0  
726C 
7 2 5 0  

) c a c o o c  

eLooc 

108 2000 

: c u a u c (  

9 4 0 0 8  3 2 1 1 1 9 2  21002CdUFX 
9 4 0 0 8  2 3 1 1 1 9  2 3 5 0 5 5 8 8 F 2 2 4 4 9  
9 4 0 0 8  221119  22CC5CBbF224 
9 4 0 0 8  3 2 1 1 1 9  2600758RF20  4 7  
94DOti 3 2 1 1 1 9  23504588F24463  
9 4 0 0 0  3 2 1 1  19 230G4COBF 22463  
9 4 0 0 8  321 119 29dO95 BbF23436 
940 08 2 90 095RR F L  243  4 

9 4 0 0 8  3212192  20300708P2266  
94DCE 3 2 1 1 1 8 3  21503LPOF2265 
9 4 0 3 8  3 2 1 1 1 9 3  20702UEIBFX 
9 4 0 0 8  3 2 1 1 1 9 3  20501588F23443  
9 4 D J 8  2 2 1 1 1 9 3  215C2CBtiF224 
9 4 0 0 8  3225192  2100L5CBCl43  

94C08  222  16 5 1 2 2 0  25HBM 
9 4 0 0 8  2 2 1 1 1 6  5 1 2 2 0  25P13F 75YR44 
9 4 0 0 6  2 2 1  16 4 0 2 1 0  l5 t iDM 

3 2 1 1 19 
9400e  1 3 1 2  1s  2 1 5 0 3 0 ~ t l r i  1 2 3 8  

949 oe  312  I 5 2  2 1 5 0 3 0 1 ~ ~  HI 226  

9 4 0 0 6  3 2 1  18 4 6 2  
94DOti 3 2 1  19 522  
94DJO 3 2 1  16 502 
9 4 0 0 8  3 2 1  16 502 
9 4 0 0 8  1 11 
0 4 ~ 0 8  2 11 
0 4 ~ 0 0  3 11 
94DCE 3 11 
94C00  3 11 
S4DCE 3 11 
9 4 0 0 d  3 11 
9 4 0 0 8  4 11 

9 4 0 5 8  3 1 L  
9 4 0 0 8  3 1 1  
9 4 0 c e  3 11 
9 4 0 0 8  3 11 

Y4DOd 4 11 
9 4 0 0 6  3 1 
9 4 0 0 8  3 1 
9 4 0 0 8  3 1 1  
94D08 3 11 
94DCE 3 11 
9401)d 3 11 
54DCB 3 11 
94DO8 3 11 
9 4 0 0 d  3 11 
94DCE 3 1 
‘)4008 3 1 
Y4DC6 3 1 

9( *0J8  3 1 

9 4 D 0 8  3 11 
94000 3 1 
9 4 0 0 8  2 1 
94C08  3 1 
9 4 0 0 8  3 1 

9 4 o o e  i ii 

? w o e  3 L L  

9 4 ~ o e  3 11 

9 4 ~ o e  3 I 

9 4 n c e  3 1 

5 0  TF 2 2‘r 5 b 
T F 2 3 4 5 6  
T F 2  3 4  36 
TF22456  
T F 2 3 4 5 6  
1 F2344 
TF2245  
TFL3436 
TF2345 7 
T F 2 2 4 9 6  
TF224Y 
TF20 36 
1 F224 
TF224 
TF224  
T F224 
TF224 
T F 2 3 4 4 6  
TFX 4 
TFX 3 6  
T F 2 3 4 3 4  
TFX 
T F l Z 2 5  
TF22435 
TF32234 
TF224  
TF224 
l k . 2 2 4 3  

TC224X 
TF224 

’ r ~ 2 2 4  

5 5  TF22636 
54 TF2Lb 3 6 
60  T F 2 2 6 3  
60 TF2Zb 
5 8  T i  22 

05143SW 
6 5 1 1 0  

4 0 5  
4 0 5  

6 0 1 4 0 5  
6 0 1 4 0 5  
60135Svi 
70135SH 
Z C 1 1 C A E  
30 1355 
2 0 1 3 5 s  
3 3  14USH 
3 0 1 4 5 5  

4 0 5  
20 1455 
301455W 
6 0 1 1 5 %  
70 115SE 
751  I Oh# 
751255  
7 5 1 4 3 5  
8 0 1 3 5 5  

30w 
D S S W  
1 5 h  
3 0 d  
4 0 h  
4 0 h  
4 0 5 4  
3551.1 
5 54 
05 S 
2 5 s  
31)s 
4 0 s  
3 5 s  
35 5 
2OSi.l 
30s 
3 0  S 
3 5 s  
3 5 s  
3 5  5 
4 0 s  
40 5 
4 0 5  
35s 
3 5  5 
3 5 s  
3 55 
3 5 s  
3 0 5  
30 5 
3 0 s  
30Sd 
3 3 S n  
3osw 
3USd 
30Sh 

M o  C u  
32 2 1 5  

7 4bC 
9 2 1 0  
5 2 5  

10 9 0  
8 155 

14 52 
8 1 5 0  
4 1 0 c  
3 ? c j C  
6 1 5 1  
5 1 1 C  

35 177 
10 1 5 6  

2 25 
3 95 
3 5 2 c  
8 26C 
4 7 2  
5 8 7  
4 145 
2 140  
J 57 
3 7 3  
6 1 5 C  
8 435 
9 2 9 0  

12 3 6 5  
17 2JE 
10 210 

8 27: 
7 2’10 

1 3  3 9 c  
6 207 
8 2 3 4  
7 1 4 C  
7 112 
8 1 3 5  
3 ili 
3 160 
0 52 
3 I l i  

0 8  1 5 7  
1 1  14C 
15 255 

2 420 
3 1 7 c  
4 2 2 5  
4 L 2 C  
4 l y e  
4 190 
3 l E 4  
4 1IC 
7 279 
4 236 
2 1 7 5  
2 1 S 5  
4 4 2 5  
5 L 4 0  

Z n  
1 4 2  
1 6 1  
2 5  1 

t 5  
l t  5 
330 
d C  

2b3 
65  

255 
4 31) 

E O  
55 

1 L J  
5 5  

2 2J 
22 

? C O  
3 d  

112  
1 C i  

1 5  
70  

13U 
? 75 

1bCO 
1350  

6 C O  
I10 
2 dO 
4 c c  
140 
1 1 5  
i 1 C  
S d O  
5 4 c  
i i 5  
2 2 4  
l L 5  
1 2 7  
2 5 5  

5 5  
2 05 
1 3 c  
I t  5 
4 l i l  

S C  
221, 

1 5 7  
157 
1 5 5  
i C C  
14Y 

5 c  
6 5  
b d  

1Ct 
9 0  

1 ‘I 7 



SAMPLE 
TYPE ID  

E l C 4 1 3 .  X 
8 1 0 4 1 6 .  X 
8 1 0 4 1 7 .  X 

' 0 1 0 4 1 9  X 
E l C 4 2 0  X 

1 8 1 0 4 2 2  X 
8 1 0 4 2 ? .  X 

11510427 X 

€ 1 0 4 3 9  X 
! U l 0 4 4 O  X 
i E l C 4 5 4  X 
' E l 0 4 6 1  X 
: 8 1 0 4 6 9 '  X 
E l C 4 7 0 .  X 

i8 1 3 4 7 3  ; X 

8 1 0 4 1 8 .  x 

i a i o 4 2 i .  x 

i e i 0 4 3 a  x 

' 8 1 0 4 8 4 .  X 
r A 1 0 4 8 5 i  X 
€ l u b e 7  x 

!L110490 X 
E 1 0 4 S 1  X 

' 8 1 0 5 2 2  x 
, 8 1 0 5 2 4  X 
€ 1 0 5 2 5 .  X 

11310526 X 

e l 0 5 3 1  X 
! 8 1 0 5 3 3 .  X 

LE4C887 X 
8 4 0 8 8 8  X 

8 4 0 8 9 0  X 
@ 4 0 8 9 1  X 
E4C892 X 

1 8 4 0 8 0 3  X 
E4C894 x 

! E 4 C E 5 5  X 

L4C8Y7 x 
8 4 0 8 9 0  X 

/ @ 4 0 8 9 9 '  X 
E409CO X 

! 0 4 0 9 0 1  X 
e4C9C2 X 

, € 4 0 9 0 3  X 

E4CYC5 x 
0 4 0 9 0 6  X 
8 4 0 9 0 7  X 
e 4 0 9 0 8  X 
0 4 0 9 3 9  x 
C4C51C X 

I t 4 0 9 1 1  X 

1 8 1 0 5 2 a i  x 

, ~ 4 0 8 e 6  x 

t 4 c e e s  x 

I 

8 4 0 9 0 4  x 

EAST 

~ 1 3 3 5 0  
1 3 4 5 0  
1 3 4 5 0  
1 3 4 0 0  
1 3 3 5 0  
13300 
1 3 1 5 0  
13051)  

~ 1 2 9 C C  
1 1 3 5 0  
1 0 1 0 0  

I 1 0 0 0 0  
09900  

~ 1 1 4 0 0  
! 1 1 7 0 0  
: 0 9 8 5 0  
; O Y 5 0 0  

c9100 
I 09100 
I C S L C C  

09000 
1 CY100 
~ O H B O O  
; 0 8 3 5 0  
i C795C 
j 0 9 9 0 0  
1 1 0 0 0 0  
: 1 3 7 0 C  
: 1 1 4 2 0  
( 1 1 0 0 0  

l O R O O  
: 1 0 8 3 0  
I 9 9 0 0  
I 7 3 5 0  
1 4 6 0 0  
c S67C 
: 9 7 6 0  
r 9 8 3 0  
~ 9 9 2 0  
: 10000 
i l C C 5 C  
: 1 0 1 8 0  
1 1 0 2 7 0  
I 1 0 3 5 0  
: 1 0 4 4 0  
L 1 0 5 4 0  
f 1 0 6 5 0  
: 1 0 8 1 0  
! l C 9 7 0  
: 1 1 1 2 0  
I: 1 1 3 3 0  
1 1 1 5 5 C  
; 1 1 8 0 0  
1 1 2 0 5 0  
: 1 2 2 6 0  

1 2 4 2 0  
! 1 2 6 C C  
I 1 2 7 5 0  
1 1 2 8 1 0  
( 1 2 8 3 0  

NORTH 
7 3 2 0  
7 3 6 0  
73  85 
7 4 1 0  
7 4 2 5  
7 4 3 5  
7 4 6 5  
7 4 9 0  
7 5 1 0  
6 9 5 0  
7 1  7 0  
7 1 5 5  
7 2 2 0  
7 3 5 5  
6 8 0 0  
7 2 6 5  
7 3 3 5  
7 4 8 C  
7 4  95  
7 5 1 5  
7 5 5 5  
7 5 9 5  
7 6 5 5  
7 6 9 0  
7 7 1 0  
8 2 8 0  
82  8 0  
8 C 1 5 0  
7 8 5 5 0  
7 8 5 5 0  
7 8 4 4 0  
7 8 3 0 0  
7 8 1 9 0  
7 6 8 8 0  
7 4 8 7 5  
7 4 6 9 C  
7 4 4 6 0  
7 4 2 4 0  
7 4  0 4  C 
731150 
7 3 6 6 0  
7 2 4 2 0  
7 3 2 3  0 
7 3 C 4 0  
7 2 8 5 0  
7 2 6 8 0  
7 2 4 7 0  
7 2 2 7 0  
7 2 1 3 0  
7 2 C 4 0  
7 1 9 4 0  
7 1 8 7 C  
7 1 8 1 0  
7 1 8 4 0  
7 1 8 9 0  
7 1 9 4 0  
7 7 c 5 0  
7 2 2 0 C  
7 2 4 1 0  
1 2 6 0 C  

9 4 U C @  3 13 4 9  
9 4 0 0 8  3 13 5 4  
9 4 C 0 8  3 13 5 2  
9 4 0 0 8  3 1 5 2  
9 4 D 0 8  2 1 4 9  
9 4 0 5 8  3 1 5 2  
94DCE 3 1 5 3  
9 4 0 0 8  3 1 52 
9 4 0 0 8  3 1 52 
94DOE 1 1 5 4  
9 4 C 0 8  2 1 4 8  
9 4 D O @  2 1 1  5 1  
' 3 4 0 0 8  2 1 1  5 1  
9 4 D 0 8  6 1 5 0  

9 4 C 0 8  2 1 1  4 9  
9 4 D C 8  2 1 1  4 9  
9 4 0 C 8  3 1 5 1  
9 4 0 0 8  3 1 5 1  
9 4 0 0 8  3 1 5 4  
9 4 0 0 8  3 1 5 3  
9 4 D J 8  9 1 1  4 7  
9 4 D O @  51 4 8  
9 4 0 0 8  9 1 1  40 
9 4 0 0 8  9 1 4 7  
44 l lCE 3 1 1  5 c  
9 4 0 0 8  3 1 1  5 0  
940CE 3 1 5 5  
9 4 0 0 8  2 1  5 3  
9 4 0 0 8  31 5 3  
9400€ 3 1 5 3  
9 4 0 0 8  3 1 5 4  
9 4 0 0 8  3 1 5 5  
9 4 D C e  F 1 6 0  

9 4 0 c e  i 1 4 1  

9 4 0 3 8  3 2 1  18 5 3 2  
9 4 u o e  3 2 1  10 5 1 2  
9 4 0 0 8  3 2 1  18 5 2 2  
94008  4 2 1  1 8  5 4 2  
Y 4 0 0 8  3 2 1  1 8  4 8 2  
9 4 0 0 6  3 2 1  18 5 2 2  
9 4 D 0 8  3 2 1  1 8  5 3 2  
S40CE 3 2 1  18 5 2 2  
94UUd 3 2 1  I d  5 1 2  

3 4 0 0 8  3 2 1  1 8  5 7 2  
9 4 0 0 8  4 2 1  1 8  5 7 2  
9 4 0 0 8  2 2 2  1 8  5 3 2  
9 4 C 0 8  3 2 2  1 8  5 3 2  
9 4 0 0 8  3 2 2  1 0  4 8 2  
9 4 D C E  ? 2 1  1 8 1 5 1 2  
9 4 D Q 8  3 2 2  1 8 1 5 7 2  

9 4 0 0 8  3 2 2  1 8  5 2 2  ' 
94U1)t) 522 18 5 3 2  
94D308 322 18 5 3 2  

9 4 0 0 8  322 1 8  5 0 2  
Y40CE 3 2 2  1 8  6 0 2  
')+GO8 3 2 2  1 6  5 0 2  
94DC8 3 2 2  1 8  5@2 

~ m c e  3 2 1  1 8  5 6 2  

9 4 ~ 0 e  ? 2 2  18 5 5 2  

9 4 0 0 8  3 2 2  18 5 2 2  

T F 2 2 2  
TF 2 2  
T F 2 2  
T F 2 2  
TF- 2 2 6  
T F 2 2 6  
T F 2 2  
7 F 2 2 6  
T F 2 2 6  
T F 2 2  39 
T f  2 2  
T F 1 2 3  
TF 1 2 3  
T F 2 2 5 3 6  
TF22 3 5  
TF 1 2 3 4 9  
1 F 1 2 3  
T F  1 2 3  
T F 1 2 3  
T F 1 2 3  
T F 1 2 3 8  
T F 1 2 3 3 5  
T F 1 2 3  
T F 1 2  3 
T F 1 2  3 
TF 
T F  
T F 2 2 6  
T F 2 2 6  
T F 2 2  5 3  
T F 2 2  
T F Z 2  
T F 2 2  
T F  1 2 3  
T F  
T F  
TF 
T F  
T F  
T F  
T F  
T F  
T F  
TF 
Y F  
T F  
TF 
TF 
T F  
T F  12 
T F  1 2  
TF 
TF 
T F  
T f  
T F  
T F  
T f  
T F  
T F  

M o  cu 
3 0 S d  2 3 8 5  
30% 2 2 0 0  
3 C S W  2 2 1 5  
30Sd 19 2 1 6 5  2 3 0  
3 0 S h  
j o s h  2 1 7 5  
3 0  SW 3 220  
3 0 S d  4 1'13 
3 0 S d  3 1 4 5  
3 5  S E  9 5 8 3 0  
5s 9 3 2 5  
5 s  1 5  1020 
5 s  3 230 

3 3 5 c  
10 E 5 6 5 0  
1 5 k  5 3 5 7  

14  43C 1Od 
3 ChW 4 5 7 0  
3 C V d  5 2 l C C  
3 0  hW 4 4 4 2  
30hH 5 6 3 C  
35N 7 2 5 3  
3 5 s  2 3 4 2  
3 5 N  1 1  1 3 t  
35hd 1.2 l b 7  
3 0 S d  15 2 5 7  

14 L I C  20s i . l  
3 0  E 2 190 
3 0 5  1 1 4 5  
30  E 2 1 5 E  
3 0 s c  2 171) 
20% 3 2 L 7  
3us 7 3 5 t  
3 0  3 1 3 2  
3 5N t 7 1 c  
3 5  h 4 5 5 0  
2 5hE 6 1 4 C  
ZONW 6 4 4 5  
2 5 h i l  6 3 1 5  
25NW 5 2 3 5  
30 N.l 5 371) 
3 5 h n  1 7  6 4 0  
35NW 5 2  2 3 5  
3 0 h  I 6 6 0  
3 5 h  4 1 0 5 C  

4 0  hE 5 601) 
3 5N 1 2  t 7 t  
35hd 4 2 7 3  
4 Oh 1 CJZ 
4 CN 4 4 1 5  
3 5  h W  7 6 0 0  
45hW 1 3 4 5  
4 0 4  5 4 b 3 C  

35SH 3 58C 
25Srl 3 2 1 c  
4 osw J 2 6 0  
3 5 s  4 3 6 5  
4usw 5 4 1 0  

3 5N 9 e 5 c  

3USH a 9 7 0  

L n  
1 c 2  
85 
77 

1 1 0  
8 0  
23 
1 5  
12 
7 1  
59 
7 2  
72  
6 9  

1C7 
4 6  
5 d  
55 
7 5  
6 5  
t 8  
6 2  

4 1  
2 7  
55  

1 6 3  
1 1 5  
t 5  
8 0  
€ 6  
9 5  

1 0 2  
77  
7 5 
55 
5 C  
6 5  
f4 
4 5  
4 c  
4 1  

1 1 8  
1 3 C  
1 c :  

c c  
- <  

1 oil 
S C  

1 4 5  
6 7  
4 c  
4 7  
5 5  

1 2 7  
4 0  

S C C  
5 5  
92 
1 9  
1 2  

1 2 c  
t i  

N 
co 



1 

1 0 3 0 0  
1 0 2 0 0  
l 0 l C C  
10000 
1 0 0 0 0  

: l0COC 
10000 

1 10lCO 

SAMPLE 
T Y P E  ID 

8 4 0 9 1 2 .  X 
8 4 0 9 1 3 .  X 
8 4 0 9 1 4 .  X 
E4C915. x 
E4C916. X 
840917  X 
8 4 0 9 1 8 .  X 
8 4 0 9 1 9 .  X 
8 4 0 9 2 0  X 

8 4 0 9 2 2 .  X 
E4C923.  X 
e 4 C 9 2 4 .  X 
840525  X 
E4C926. X 
8 4 0 9 2 7 .  X 
840Y28 X 
€ 4 0 9 2 9  X 
8 4 0 9 3 5 .  x 
€ 4 0 9 3 1 .  X 

jL4C966 X 
1 8 4 0 9 6 7  X 
6 4 0 5 6 e  X 

i f i4096Y. X 
8 4 0 5 7 0  X 

1 9 4 0 9 7 2 .  X 
E4C973.  x 

l e 4 0 9 7 4 .  X 
' 840975  X 
€ 4 C 5 7 6 .  X 

8 4 0 9 8 2 .  X 
€ 4 0 9 8 3 .  X 

' 8 4 0 9 8 4  x 
# € 4 C 5 8 5  x 
lE4CS86 .  X 
l 840087  x 
E4CSde.  x 

1840989 .  X 
)040YY0 X 
E4CS91.  X 

1840992 X 
l t 4 C 5 9 3 .  x 
I E 4 0 9 5 4 .  X 
.Oft0997 X 

;A4UYY9 x 
!841000f  X 
8 4 1 0 C 1 .  X 

i 841002  X 
lE410C3 X 
\ € 4 1 0 C 4  X 
!841005 X 
@ 4 1 0 0 6 .  X 

p 8 4 1 0 0 7 .  X 
~ a 4 1 0 0 t 1 ,  x 

e 4 0 9 2 i .  x 

e 4 0 9 7 1 .  x 

! 8 4 0 9 7 7 .  X 

E ~ C S Y ~ .  x 

NORTH 

7 2 9 0 0  
7 3 1 1 0  
7 3 3 2 0  
73 54 0 
7 3 7 2 0  
7 3 9 5 0  
7 4 1 2 0  
7 4 3 4 0  
7 4 5 5 0  
7 4 7 7 0  
74 46 0 
7 5 1 3 0  
7 5 2 9 5  
7 5 4 4 0  
7 5600 
7577C 
7 5 0 4 0  
76C90 
7 t 2 3 0  
7b3  90 
8240C 
8 2400 

8 2 4 0 0  
0 2 4 0 0  
8 2 4 0 0  
8 2 4 0 0  
8 2 4 0 0  
8 2 6 0 0  
8 2200 
8 2 4 0 0  
8 2 4 6 0  
8 1 6 0 0  
0 1 6 0 0  
8 1 6 0 0  
8 1 6 0 0  
8 1 6 0 0  
8 1 6 2 5  
8 1 6 0 0  
8lbCG 
81400 
8 l t O C  
8 1600 
81600 
8 1600  
0 1 2 0 0  
8120C 
812OC 
8 1 2 0 0  
8 1 2 0 0  
8 1 2 0 0  
91200 
812CO 
8 1 2 0 0  
812CO 

8 1 0 0 0  
80C00 
806 
0 0 4 0 0  

a 2 4 0 0  

a 1200 

94D08 3 2 2  16  5 4 2  

94D08 2 2 2  18 542  
9 4 0 0 8  3 2 1  18 5 0 2  
9 4 8 0 8  221 182512 

9 4 ~ 0 8  321  1 8  542 

~ 4 0 o a  221  1 8  522  
94008  321 i a  532  
9 4 ~ 0 e  221 1 8  542 

9 4 0 0 8  221  i e  532 
9 4 0 0 8  3 2 1  1 8  5 4 2  

94C08  3 2 1  1 8  5 6 2  
9 4 0 0 8  322 1 0  552  

940C8 221 1 8  5 6 2  
9 4 0 0 8  3 2 1  18 5 8 2  
94D08 21 1 8  582 
940Oe 3 2 1  1 8  5 t 2  
9 4 0 0 8  3 2 1  18 5 1 2  
94U08 321 18 542 
9 4 0 0 8  3 2 1  1825C2 
9 4 0 3 8  3 2 1  18 5 1 2  
9 4 0 0 8  0 2 2  1 8  4 $ 6  
9 4 0 0 8  221118  532 
9 4 0 0 8  2211 1 8  522 

9 4 0 0 8  32111d  5 4 2  
9 4 0 0 8  3211181522  
9 4 0 0 8  3 2 1 1 1 0 2 4 5 2  
9 4 0 0 8  3 2 1 1 1 8  4 4 2  
9 4 0 0 8  3 2 1 1 1 8  472  
Y4COU 3 2 1 1 1 8 2 4 7 2  
9 4 0 0 8  3 2 1 1 1 8  522 

9 4 0 0 8  3 2 1  18 5 1 2  
94008 321 1 8  532 
9 4 0 0 8  3 2 1  18 522 
9 4 0 0 8  3 2 1  18 5 2 2  
9 4 0 0 8  3 2 1  18 532  
9 4 0 0 8  221118  542  
9 4 0 0 0  321118 4 9 2  
9 4 D O E  3 2 1 1 1 t 2 3 9 2  
94CC8 3 2 1 1 1 8 2 4 2 2  
940 0 8  32 1 1  1 8 2 4  62 
9 4 0 0 8  321110  4 E 2  
9 4 0 0 8  3 2 1 1 1 0  5 0 2  

Y4C08 222  181522 
94DC8 321 1 8  512 

94C09  3 2 1 1 1 8  5 0 2  
9 4 0 0 8  3 2 1 1 1 8  502  
9 4 0 0 8  3 2 1 1 1 8  492  
94DSd 2 1 1 1 8 2 4 f 2  

94C08  211182482  
94DC8 3211182442  

 DOE 3 2 1 1 1 8  5 3 2  

9 4 0 c e  321118  532 

9 4 u o e  3 2 i i t e  452  

9 4 0 c e  3 2 1  i e  522 

9 4 0 c e  2 1 1 1 8  4 ~ 2  ' 

9 4 0 ~ ~  ? 2 i i i e 2 4 5 2  
9 4 ~ 0 8  3 2 1 1 1 8 2 4 8 2  
940C8 3211182502  
9 4 0 0 9  2 2 l l I e 2 5 2 2  
9 4 0 0 8  3 2 1  18 5 2 2  

T F  
T F  
TF 
T F  
T F  
TF 
T F  
TF 
T F  
T F  
TF 
T F  
TI-  
TF 
T F  
TF 
T F  
T F  
TF 
T F  * 

TF 5 
T F  5 
T t  
TF 5 3  
T F  5 3  
T F  5 2  
TF , 5 
T F  5 
TF 5 
T F  5 
T F  5 3  
TF 
T F  
T F  
T S  
T F  
T F  
T F  5 
T F  5 3  
TF 5 
T F  5 
T F  5 
TF 
T F  
TF 
T F  16 
T F  
TF 
T F  
T F  
TF 5 
T F  5 
TF 53 
T F  5 
T F  5 
1 F  5 3  
TF 5 
T F  5 
Tf 5 3  
T F  

4 c  S W  
3 5 w 
35sw 
305d 
3 5 S d  
30SW 
20w 
25Srl 
25sw 

35sri 
35SW 
35SW 
3 5 s  
3 5 s  
3 5 s  
3 5 s  
35 5 
305 
4 0 5  

1 C h d  
IOSd 
35sw 
2 5 s w  
3 85.4 
40SW 
4CSd 
40SW 
40CW 
4 0 s  
3 5 s  
40SW 
4 0 Sd 
40Srl 
40SW 

4 C S d  
40w 
40Sd 
40SW 
4 0 %  
40Sd 
40Sd 
4 0 s  
25SE 
40SlJ 
40Srl 
4CSW 
4 0 Sli 
40Sd  
40SW 
40sw 
4 0 5 4  
40SH 
41;sw 
4CSW 
4 0 %  

411 h 

35 sw 

a w  

40w 

M o  Cu 
12  2 1 5  

4 226  
3 3 3 0  
2 227 

15 7 7 0  
2 2 1 1  
2 1 7 5  
3 1 5 5  
4 15C 
3 1 2 7  
2 1 7 2  
I 1 t C  
1 150  
3 1 4 t  
2 l8t 
3 2 2 0  
5 1 e c  
2 160 
7 1 9 0  
3 175 
4 135 
2 14C 
5 14.2 
5 1 5 7  
5 2 8 5  
4 200 

4 8  2 5 0  
1 c  sr. 
16 140  
14 1 1 6  
18 I b :  
1 8  1 8 5  

4 1 3 c  
4 1 3 5  
4 1 3 2  
4 1 6 3  
5 1UC 
6 7 c  
6 E C  
9 1 9 0  

1 6  13E 
10 8 5  
23 2 0 3  
22 I t ;  

7 80  
4 1 c 5  
2 2 s c  
6 3 1 5  
5 16C 
7 10: 
9 1 3 3  
4 t C  
3 42 
3 5 c  
4 l i  
8 1 2 7  
2 1c 

15  250 
9 1 3 5  
5 i l C  

Zn 

97 
5 4  

I2Ll 
t i c  

I 1 5  
70 
k C  
97 

1 c 2  
9 c  
8 0  
E 8  
7 5  
16 
7 6  
5 7  
0 0 
5 0  
8 J  
54 

2 4 2  
1 8 2  
2 2 c  
4 5 0  
0 0c 
L C C  
2 20 

S C  
1c: 
1 2 5  
1 c c  
I 6 2  

J V  
115 
1 3 u  
1 : t  
? C G  
1 2 7  

54 
80  
a 2  

1 c 5  
u 5  
E 5  

1 2 5  
'i 7 

I t 5  
260 
2 15 
i t c  
290 
175  
l i C  

62 
5.5 
6 2  
5 5  

7 c c  
1 7 7  
1 2 7  

N 
W 



1 

SAMPLE 
TYPE I D  

6 0  
6 0  
6 0  

6 C  
6 0  
6 0  
6 0  
61) 
bC 
6 0  
6C 
6 C  
61) 
6 0  
6 0  
6 0  
6C 
6 0  
6 C  
t C  
6 3  
6C 
60 
60 
6C 
6 0  
6 0  
6 C  
6 0  
6L1 
6 0  
6 0  
6C 
6 0  
6 C  
b C  
6 0  
6C 
60 
6 0  

E A S T  N O R T H  

8 0 4 0 0  
8 0 2 0 0  
8 0 2 0 0  
BU400 
8 0 4 0 0  
8 0 4 0 0  
8 0 4 0 0  
8 0 4 0 0  
8040C 
8 0 4 0 0  
BC400 
8 0 4 0 0  
8 0 4 0 0  

8 0 4 0 0  

8 O 4 0 C  

7671 C 
7 6 9 0 0  
7 7 0 5 0  
772CO 
7 7 3 5 0  
775CC 
71(2C 
7 7 7 7 0  
7 7 8 7 6  
7 7 0 9 0  
78120  
7827C 
713420 
78590  
7 € ? 5 C  
7U900 
'I5CtC 
7 9  2 2 0  
7 9 4 0 0  
7 9 5 5 C  
7 9 7 0 0  
7S84C 

e c 4 c o  

e c 4 0 0  

a0400  

e c z c c  

~ ~ D O E  s a i  l e i 5 2 2  
94C08 321 18 5 0 2  
94DCE 3 2 1 1 1 8  5 4 2  
9 4 0 0 9  221  1 8  552  
9 4 0 3 8  3 2 1  1 8  522 
94DOE 221 1P. 5C2 
94CO8 3 2 1 1 1 8  4 9 2  

94DCE 2 1  18 5 4 2  
Y 4 C O B  3 2 1  1825U2 
94D08 3 2 1  182592  
9 4 0 0 8  3 2 1  1 8 2 5 1 2  
9 4 0 0 8  3 2 1  182572  

9 4 0 0 1  321 10 5 6 2  
9 4 0 0 8  322 1 8  5 5 2  
940CE 3 2 1  18 522  
94C08  3 2 1  18 5 3 2  
941)CQ 2 1 1  1 8  5C2 

9 4 0 3 8  321 1 8  542  
9 4 0 C f  221  li! 512 
94LOe 3 2 1  18 5 5 2  

94DCE 2 1  182482  
9 4 0 0 8  21 182512  

9 4 0 0 8  3 2 1  1 8 2 5 C 2  
9 4 0 0 8  321 1 8  502 

9 4 0 0 8  321 18 5 0 2  

94DCE 3 2 1  18 492 
94C08  3 2 1  1 3  502 
940C€ 3 2 1  18 5 2 2  
9 4 0 0 8  3 2 1  I @  5 E 2  
9 4 0 0 8  321 1 8  522 
94DOE 221  1 8  562 
94C08 3 2 1  18 5 4 2  
940Ce 3 2 1  1 8  582 

9 m o e  2 1  1 8  502 

9 w o e  2 2 1  i e 2 5 6 2  

9 4 ~ 3 ~ 1  221 i e  542 

9 4 ~ 0 e  321 1 8 2 5 0 2  

~ U O E  321 i e 2 5 5 2  

9 4 ~ c e  221  1 8  492  

9 4 0 0 8  321 i a  492 

4 4 0 C 5  2 2 1  l a  5 3 2  __ __ ___ - - 

TF 
T F  
T F  
T F  
T F  
TF 
T F  
TF 
TF 
T F  
T F  
T F  
T F  
T F  
T F  
T F  
TF 
T F  
T F  
T F  
T F  
TF 
T F  
T F  
TF 
T F  

:F', 
T F  
TF 
T F  
T F  
T F  
T F  
T F  
T F  
T F  
TF 
T F  
T F  
TF 
._ . 

3 4 0 h  
4 0 h  

5 43w 
4 0 h  
40d 
4 0  W 

5 4 C h  
lOSE 
4osw 
4 c s  
4 0  S 
4 0 5  
4 0 5  
40  5 
405 
40s  
4 0 s  
40sw 
30sw 
3 5  S W  
35s  
35s  
2 5 S W  
3 5 s  
3 5 s  
35s 
3 8  sw 
4 0 s  
3 5 s w  
3 5 s  
3 5 s  
3 5 S d  
3 5  Sh 
35sw 
35sw 
3 5 h  
3 0 S N  
35Sd  
35SW 
35.5.4 
3 fSW - - __ - - . 

Mo c u  
4 3 5 0  
4 195 
4 155  

12 4 5 5  
s 5 s c  

28 530  
1 6  4C5 

6 (17c 
2 9 3  
3 315 
6 245 
4 2 1 5  
3 i l l  
3 196  
2 Z I C  
4 225  
3 1 9 0  
3 S t  
3 150 
3 1 4 0  
3 1 : c  
3 1 6 5  
4 1 2 5  

11 ? I C  
2 1  4 2 5  

4 2 t C  
4 252 
3 1 2 6  
4 I C C ,  
4 1 4 0  
4 8C 
4 8 5  
5 1 4 2  
5 147  
7 205  

4 145 
3 146  
4 1 7 c  
2 1: 
4 6Jc) 

7 2 2 e  

Zn 

2 2 5  
1 2 5  
I?C 
2 7 0  
!2C 
18 2 
1 4 5  
115  
I 2 4  
I 1 5  
ii6 
1 7 2  
l i C  
1 1 5  
1 3 7  
1 2 5  
5 5  

1 C l  
i 5  
72 
1 2  
70 
81) 
5 e  
5 5  

1 1 5  
E L )  
12 
e :  
A U  
kL 
77 

130 
I l C  

$ 5  
1 1 0  

S C  
9 u  
67  
55 

1ou _ _  . 

w 
0 



B E DROC K 

1 

ID E A S T  NOHTI-I 

) a2  8UO 
8 2 C O C  

r82000 
:a2uoo  
:ooeoc  
leuuuo 
. O C 8 3 @  
: 8 c 8 c c  
: f l D 8 U O  

81) 19 1 
t l C 1 Y L  
8 C  142 
8 0 1 9 4  
8 0 1 5 5  
B C l S t  
801  97 
E C l S t  
8 0 1 9 5  

: e a E c c  

9 4 0 0 8  
9 4[J 0 E 
94 co 8 

S 4 D C f  
94  038 
Y 4 D O E  
9 4 0 0 8  

9 4  c a  e 

32  1 3  G C Y  ' 

2 1  136 D G L  
31 136 UGY 
3 1  1 3 6  O G Y  
3 1  1 2 6  D C Y  
3 1  1 2 6  C E H  
3 1  1 2 6  C U R  
3 2  1 3 6  DGY 

DGkCF 3 22 /18  E 8 v , l i P Y 2 1 P t  
C G H O F  6 2 3 4 P  E O I O i P Y 2 2 P Y  1 
M h l C F  2 1 X C Q I O Z P Y 2 2 P t  10 
L t iKON 5 1231 'FFHi . lC iPY22Pt  1 
C G P J F  X 1 2 3 M  h I 2 2 P Y 3 2 L P 3 2 C C  1 

MCKUF 2 t 2?4:4 t . H I ' t 2 i P Y O i U Y  5 
O C H O F  4 2 2 4 C  t h C L 2 P Y  1 
lJ'dK.ZH 4 14211DH h 
L C Y I M  6 123Bl - i - t k  
O G Y C F  2 2 4  H l C l P Y  T R  

L G A C M  7 2 3 4 ~  E H V C Z P \ Z Z P ~  

O G Y  OF 
CGY 3 F 
OG Y CF 
C C Y O F  
C G Y C F  
L C t C F  
L C Y O F  
DGYCF 

2 2 4  
2 2 4  
2 2 4  
2 2 4  
2 2 4  
1 2 ?  
1 2 3  
? 24  

T R  

P Y  
P V Z 2 P t  1 .  
P Y Z i P Y  1. 
PLZ2PY 1. 

1 2  
I 1  
11 
1 
1 2  
1 
1 

1 

. 



I D  E A S T  

X 
X 
X 
X .  
X 
X 
X .  
x 
X 
X 

X G  
x 
X 
X 
X 
X 
X 
X 

9 E 6 O  
9 8 5 0  
r u 4 0  
9 8 3 0  
9 d 2 0  
9 8 1 C  
Y 8 0 0  
9 7 9 0  
S 7 E C  
9 7 7 0  
Y 7 6 C  
9 7 5 0  
Y740 
5 7 3 c  
9 7 2 0  
S I l C  
9 7 0 0  
9693 
9 6 8 0  
9 6 7 0  
9 6 6 0  
965C 
9 6 4 0  

NORTH 

8020C 
8 0 2 0  1 
8 0 2  0 2  
8 0 2 0 ?  
8 0 2 0 4  
8 0 2 C 5  
EC2C6 
802 07 
e c z c 8  
H U ~ O Y  
8 0 2 1 0  
8 0 2  11 
8 0 2 1 2  
8 0 2 1 3  
A C i l 4  
8 0 2 1 5  
8C21C 
0 0 2  17 
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LIST 1 

I - - - -  INTRUSIVE ROCKS 

- I - - -  QUARTZ RICH 
- - I - -  Granite 
--2-- Quartz monzonlte 
- - 3 - *  Cranodlorite 
--4-- Quartz diorlte 

-2--- INTERilEDlATE 
- - I - -  Syenlte 
- - 2 - -  Honzonlte 
--3-- Dlorlte 
--4-- Gabbro 

-3 - - -  FELDSPATHOID RICH 
- - I - -  Nephellnc syenlte 
- - 2 - -  Ncplwllnc monzonlte 

- 4 - - -  ULTRABASIC 
- - I - -  Dunlte 
- -2 - -  Pyroxenlte 
--3-- Hornblendlte 
--4-- Perldotlte 
- - 5 - -  Serpentlnlte 

-SO-- CARDOIiATITES 

SPECIAL TYPES 
Unspeclfled 1 

Pcgms t I te 
Apl I te 
Lamprophyre 
Trap 
Felsite 
I ntruslon brcccla 
D i a base 

flODl F I  ERS 

---EQ 
---AF 
- - - H I  
---QF 

---H- 
- - - a -  
---KF 
---PF 
---FU 

--.p. 
- - -xx 

---Q- 

equ I grenul ar 
aphanatl c 
microcrystal 1 Ine 
quartz-feldspar porphyry 

other phenocryst types 
hornblende 
blotlte 
feldspar-orthoclase 
feldspar-plagloclase 
f e l d s p a r - u n d l f f e r e n t l a t e d  
quartz 
py r w L :  iic 
other types 

LIST 2 

VOLCANIC R O C K S  

UNDl FFERENTIATED 
BASALT 
A!:tES I T E  
D X I T E  
REYOLITE 
CUARTZ LkTlTE 
LATI TE 
TRACHYTE 
PHOSOLITE 
f4EFHELIHE LATlTE 
Fine grained flows 
For2hyrltic flows 
Crtstal tuffs 
Ash tuffs 
Lapilli tuffs 
A ~ J  I a i~ r j  t L. 
lapi I 1  i breccia 
@lock breccia 
Turbldite 
Orhcr 

B E D R O C K  

I D  E s r  NORTH 

Y 4 t i J b  2 2  1 4 6  P R E 3 3  530987bNE ~ 

9 4 D O E  ? 1  4 4 2  llI?O't3 
9 4 0 0 8  2 2  4 4 2  D O E 6 4  
9 4 0 0 8  32 4 4 2  I C E 4 2  
04008 37 426 D G Y b l  
9' tOSe 3 4  4 + 4  ORE52 
9 ~ l ~ o c  3 2 i i i r 1  DP[U 

ElOD I FI ERS 

PYROCLASTIC ASH TUFFS 
---M- rrasslve 
- - - B -  bedded 
---S- siliceous 
- - - G -  Sossanized 

PYROCLASTIC CRYSTAL TUFFS 
- - -Q- quartz phenocrysts 
- - - F -  feldspar phenocrysts 
---QF quartz and feldspar phenocrysts 

ASH TUFF, CAPlLLl TUFFS, 
ACGLONCRATCS, DRECC I A S  

- - - H -  monolithic 
---P- polylithlc _ _ _ _  I I -0-3 I ZClll 
- - - - 2  3.2-IO.cm 
----3 10.-30.cm - - - - 4 
- - - - 5  >100,cm 

3 0. - I 00. cm 
FLOIJS 

---P- pyroxene porphyry 
---H- hornblende porphyry 
---F- feldspar porphyry 
- - -A-  augite porphyry 
---FF pyroxenc-feldspar porphyry 
---tif horiib I endc-fe I d ~ p a r  porphyry 
---AF aniygdaloldal flows-spcclfy emygd. Infllllngr 

---PH hornblende-pyroxene 

Hake a note o f  composltlcn of frasments and matrlx 
I f  they differ. 

(calcite, natlve Cu, chalcedony, etc.) 

- 
_- ___ - -. -- . - 

DGII CF 3 
C C i { O F  6 
i r lh lCF  2 1 
L t i K O H  5 
C C P J F  X 
Lt i2Clq 7 
MCltUF 2 6 

B E D R O C K  C O D I N G  
K€Y 

2 2 4 M  1 Y l i P Y Z l P t  1 2  
23414 E O I O i P Y 2 2 P Y  7 I 1  

1 2 3 P F F H M C i P  Y 2 2 P t  
1 2 3 M  h 1 2 2 P Y 3 2 L P 3 2 C C  1 l ?  
23411 EHPC2PL22PY 1 
2 3 4H L i+ 2 iP Y 0 iD Y 5 1 -  

K J C O I O Z P Y 2 Z P t  10 1 1  11 

LIST 3 

3- - - -  SEDIIENTARY R O C K S  

- 1 - - -  ARENACEOUS 
- - I - -  Slltstonc 
--2-- 14udstone 
- - 3 - -  Greywake 
- -4- -  Sandstone 
--5-- Quartz1 te -- 6- - tong I oilin r P to 

-2- - -  ARC1 LLACEOUS 
- - I - -  S h a l c  
--2-- Argtllite 

--I-- Liniustonc 
--2-- Dolomltc , 

- 3 - - -  CALCAREOUS 

M O D  I F I ERS 

---CL calcareous 
- - -CR carbonaceous 

-4--- CHEEIICAL P R E C I P I T A T E  
- - I - -  Chert 
- -2- -  Marble 
- -3- -  iron formatldn 

LIST 4 

4 - - - -  HETAf!ORPHIC ROCKS I i O D  i F 1 E R  H I  Nt RALS 

Hornfels F I N E  GRAINED CGNTACT 

P H A l i E R l T l C  
reta q,artzite 
Harble ' 
Soaps tone 
krgl I 1  ire 
Serpent In i re 
Skarn 
kmphibol I te 
Eclogl te 

H E  C H At4 I C A L 
n/lonlcu 
Flarer 
Pugen 
U I  rramyionl ce 

SLATE 

PHY LL I TE 

SCHIST 

CI:E I ss 
H I  GHATITE 
Crani f r  
m n z c n  i f e 
Grancdlorl te 
k,..yjcn 
tranul itc 
Q L a r r r  diorlte 
tiorite 
A-phiboiite 

---At - actlnollte 
---AD - andalucite 
- - -AL - alblrc 
---AH - albite-mica 
- - - /%P - anthophyll i te 
- - -0C - biotite-chlorite 
- - - D l  - blotlte 
- - - [ t i  - chlrrrltc 
---CL - chlorltold 
---to - cordlerlte 
---Dl - dlripslde 
---EC - epidote-chlorite 
- - - E l 4  - cnsl i j t l  to 

---&A - garnet 
---CC - gcrnct-chlorlte 
---GL - YlJuCQphanU 
---CP - garnet-pyroxene 
---CR - graphite 
---HE - hornblende-blctlte 
---KY - kyanlte 
---HU - muscovite 
---0L - olivinc 
- - -PH - phlogopite 
---PY - pyrophylllte 
---an - quartz-mlca 
---SC - scapolitc 
---5E - sbrlcltc 
---5P * sorpuntine 
---SI - s1IIlrnanlte 
---SK - staurol i te-kyanlte 
- - -ST - staurollte 
---TH - tourmal Ice-mlca 
---TO - tournallne 
- - -TR - trcnloll t o  
- - - W O  - r<oIIastonIte 
- - - X X  - other 

---EP - fpidotc 

- quartz-serlclte ---QS 
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APPENDIX 4 

Chemical a n a l y s e s  were per formed f o r  some o f  t h e  bedrock  

samples .  R e s u l t s  f o r  Mo, Cu, Pb ( f o r  some s a m p l e s ) ,  and Zn 

a r e  l i s t e d .  Sample l o c a t i o n s  a r e  a v a i l a b l e  f rom Appendix 3 by 

r e f e r r i n g  t o  t h e  sample I D .  



..... 

I 8 5  
81 
e l  
81 
01 
01 
01 

c 

4 5 0 5  
4 5 0 5  
45cs 
4 5 0 5  
4 5 0 5  
4505 
4505 

t 
f 
c 

ID M o  cu 
10 2 4 5  
1 5  161 
16 3 4 c  
1 5  300 
14 325 
2C 400 
12 150 
21 1 5 7  
6 44 
5 103 
3 1 C 1  
5 1 C O  
5 124 
2 14 
7 0 1  
6 1 1 1  
s F 5  
9 05 
7 53 
3 30 

3 6 C  
2 29 
2 37 
C 91 
4 46 
3 32 
3 19 
3 27 
2 27 
2 50 
2 2 4  
4 172 
5 72 
3 200 
6 335 
7 420 
4 220 
5 125 
2 117 
3 3 ? 5  
1 110 
2 2C5 
2 160 
2 2 1  5 c o  
2 910 
1 475 
3 265 
3 '1C 
3 290 
6 116 
5 66  
3 42 
3 72 

7 7  1 3 5  
3 R O  
3 4 c 
3 1650 
5 95 
3 3 1 5  
2 251 
3 102 
2 C Z  
2 2 8 3  
3 172 

P b  211 

25 3 3 2  
25 225 
2c ? n 5  
25 220 
25 225 

20 210 
2 5  230 
2 2  5 5  
24 05 
2 4  50 
2 7  7 5  
25 75 
1 5  I C  
23 1 1 C  
25 100 
7 6  1'10 
20 100 
26 117 
2 1  10 

2 5  80 
21 55  
15 85 
21 175 
20 I 4 5  
20 160 
21 145 
20 1 0 5  
21 1 2 5  
2 0  145 
15 175 

205 
1 6 0  
46C 
162  
1 5 5  
145 
140 
1 5 6  
1 9 0  
135 
1c1 
120 
2 05 
140 
1 6 0  
05 
5 e  

107 
6 6  
98 
52 
56 
5 6  
85 
6 5  
205 
112 
05 
65 
62 
t?? 
75 
6 b  

3c 2 e 5  

- -  - _ _  

I D  I 

B U 1 1 5 5  
810399 
0 10402  
8 1 0 4 c 7 
81C415 
8 lC464 
8 1 O't6 5 
010472 
A10402 
8 104') 2 
81C474 
010496 
01 0500 
010502 
8 10503 
O l t i S O S  

8 10506 
81 051 0 
010514 
810516 
01C505 

n o  cu PI3 

2 i ?C 
2 1070  
1 21c 
1 350 
1 230 
2 270 12 
1 28 5 
1 82 14 
1 270 1 1  
2 70 I 1  
1 275 1 5  
2 46s 10 
1 4 8  25 
i 5 1  ? C  
2 4 2  20  
3 2 1  3 0  

2 136 10 
1 92 12 
1 l l e  15 
1 40 12 
1 52 2 7  

Z n  

75 
4 5  
5 5  
52 
46 
3 

2 5  
32 
76 
62 
1 2 2  
3 00 
3 c c  
156 

7 5  

147 
113 
1 3 5  
132 
3 5 0  

4 ;--- 
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APPENDIX 5 

EREOUENCY DISTRIBUTION PLOTS OF SOIL AND TALUS FINE GEOCHEMICAL DATA 
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