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SUMMARY 

0 utah Mines Ltd. examined the Hep-Expo claims from 7th May to 

17th September, 1974, with a crew of fourteen (14) men. 

Geolo'gical mapping, as well as magnetic, topographic, induced 

polarization (both road and grid) and seismic surveys were 

carried out over a portion of the Hep-Expo claim block, loca- 

ted along the north side of Holberg Inlet on northern Vancouver 

Island. 

The Hep-Expo claims studied are underlain by volcanic-and sed- 

imentary rocks of the Vancouver Group, which consists of Kar- 

mutsen basic volcanic rocks of Triassic age overlain success- 

ively by Quatsino limestone, ofTTriassic age, Parson's ~ a y  sed- 

iments of Upper Triassic age and Bonanza volcanics of Upper 

Triassic-Lower Jurassic age. The above rocks are intruded by i 
1 

several isolated stocks which are part of a belt of intrusive - 
I 
I 

stocks extending from Rupert Inlet northwesterly to the mouth 

of the Stranby River. In proximity to the northwesterly trend 
+ of acid.intrusive stocks are zones of silicified (- pyrophyllite) 

breccia bodies, apparently crosscutting Bonanza rocks. 

Pyrite is the most widespread and abundant sulphide and occurs 

as disseminations and in veinlets in the Bonanza volcanics. 

Pyrite content increases towards the silicified breccia volcanic 

contact. Copper mineralization is scarce and, in the areas 

mapped, occurs as trace amounts of chalcopyrite associated with 
large quartz veins. 

Dominant fault and shear trends in Bonanza rocks are northwest 

and northeast, with subordinate east-west and north-south 

trends. Most major faults have a northwest trend. No fold 

structures were observed and visible bedding attitudes in out- 

crop were rare. 

0 
The IP survey conducted on both roads and gridline located fo 

(4) zones of anomalous chargeability. Metallic sulphides, 
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GEOLOGICAL AND GEOPHYSICAL REPORT ON THE EXPO GROUPS 4, 8, 9, AND 

0 10 AND HEP-EXPO GROUPS 2, 3, 5, 6, 7 AND A AND MOE-EXPO GROUP 1. 

INTRODUCTION 

- 

From 7th May to 17th September, 1974, geological and geophysical 

work was done on the Expo Groups 4, 8, 9 and 10, Hep-Expo Groups 

2, 3, 5, 6, 7 and A and Moe-Expo Group 1. The claims specific- 

ally covered in this work include Expo No's 1 to 4, 6 to 9, 10 

Fraction, 22, 23, 25, 31 to 35, 37, 38, 44, 52, 54, 56, 75, 76, 

81, 157, 181 to 184, 205, 207, 209, 211, 225 to 230, 247 to 250, 

862, 863, Hep No's 49, 90, 93, 98 to 101. The work also included 

portions of Expo No's 5, 11,to 15, 17, 18, 24, 26, 27, 29, 36, 42, 

45 to 47, 49, 52, 53, 58, 77, 78, 83, 84, 93 to 98, 101 to 103, 

105, 107, 109 to 112, 116, 155, 156, 158 to 160, 178, 180, 200, 

202 to 204, 206, 208, 210, 212, 223, 224, 231, 232, 244 to 2 4 6 ~  

251, 252, 284, 852, 854, 855, 857 to 860, 864, 868, Hep No's 9, 

11, 46 to 48, 50, 51, 61, 70, 86, 89, 94 to 97, Moe No's 3 and 4, 

Don Fractions 10, 12 and 15, Moe Fractions 1 and 3 and T Fractions 

2 and 4. - 

The field work was undertaken by B. Bowen and A. Ascencios, geolo- 

gists, K. Witherly, geophysicist and M. Rymell, T. Leung, K. Rox- 

burgh, G. Clouthier, R. Willson, D. Oldfield and J. Opre, field 

assistants. 

The above claims are part of a larger block of 847 claims located 

by Utah Mines Ltd. between 1963 and 3973, along the north side of 

Holberg Inlet about fifteen to twenty-one miles west and south- 

west of Port Hardy, near the north end of Vancouver Island. 

0 - 3 -  
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0 
The Expo, Hep-Expo and Moe-Expo Groups affected by this report cover 

an area roughly nine (9) miles long by three and one-half (3 1/2) 

miles wide trending west-northwest. Within the study area, which 

lies within the timber licences of Rayonier Logging Company, un- 

logged areas support mature stands of hemlock, spruce, cedar and 

balsam. Relief is moderate, ranging from 400 feet to 2,200 feet, I 

but the topography is generally rugged and irregular. The drain- 
I 

age system is highly active, accommodating a high runoff resulting I 

from an approximate 200 inch annual rainfall. Swamps are common 1 
-and -there are some small lakes. 

Access to the claims is via the Port Hardy-Holberg road, which 

leaves the Port Hardy-Port McNeil highway about two (2) miles 

south of Port Hardy and passes along the south side of Kains and 

Nahwitti Lakes. Additional access within the claim group is 

provided by a well developed network of logging roads, most of 

which belong to Rayonier, and a lesser number to O'Connor Logging 

Company. 

The base camp for the above surveys was located on an old Rayonier 

haul road (Branch NE 63), in Expo.#108, and was serviced exclus- 

ively by road. 3 
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FIELD WORK 

0 
The 1974 f i e l d  work by Utah Mines Ltd. on t h e  Expo claims con- 

s i s t e d  of geologica l  mapping, and magnetic, topographic,  indu- 

ced p o I a r i z a t i o n  (both road and g r i d )  and seismic surveys,  

For c o n t r o l ,  t h r e e  (3)  surveyed (Wild Model C-16 Theodoli te)  

b a s e l i n e s  were used: (1) B a s e  l i n e  2600 N,  a 0.3 m i l e  ex tens ion  

of a previous ly  c u t  base l ine  extending from Expo #77 on a due 

w e s t  bear ing  t o  a p o i n t  2,300 f e e t  beyond t h e  Expo claim block 

boundary; (2)  Baseline 2425 N,  a 10,000 f o o t  (approximately 1 . 9  

m i l e )  ex tens ion  t o  an  e x i s t i n g  b a s e l i n e  extending from Expo #223, 

on a due w e s t  bear ing t o  Expo #I60 and ( 3 )  Basel ine  2620 N,  an 

e x i s t i n g  base l ine  repor ted  previous ly ,  l o c a t e d  immediately nor th  1 
1 

of Red Dog area .  In  add i t ion ,  a t i e  c o n t r o l  l i n e  c o n s i s t i n g  of 

5,000 f e e t  of  road survey from Expo #206 t o  Expo #228 and 5,000 

, f e e t  of c u t  base l i n e  survey from Expo #229 t o  Expo #251, t r an -  i 
sects t h e  l a r g e s t  survey a rea  ("D" Grid) a t  an approximate bear- 

i n g  of  South 53' East .  

Geologic mapping, magnetic and topographic surveys w e r e  c a r r i e d  

o u t  over  f o u r  ( 4 )  new g r i d  a r e a s ,  whereas t h e  remaining geo- 1 
. phys ica l  surveys were conducted on previous ly  e x i s t i n g  g r i d s .  

- The f o u r  ( 4 )  new g r i d  a r e a s  can be summarized a s  fol lows:  

+ .. 

NUMBER OF AEjEA SURVEYED 
GRID - BASELINE CONTROL PICKET LINES LINE MILES ( I N  SQUARE MILES) 

A 2620 N 9 6.8 0.70 

B 2600 N _ 5 3.7 0.36 

C 2425 N 13 7.4 0.60 

D 2425 N 17 l 8 . 5  - 1.83 

TOTAL 36.4 3.49 

A l l  p i c k e t  l i n e s  run nor th  t o  south,  and were surveyed using a com- 

pass  and chain with s lope  c o r r e c t i o n s  made where necessary.  P icke t  

0 
l i n e  spacing is  500 f e e t  and s t a t i o n  i n t e r v a l  a long t h e  p i c k e t  l i n e s  

is 200 f e e t .  A l l  l i n e s  were t i e d  a t  each end wi th  a Brunton c 
b 
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pass  and chain  survey. 

0 
The surveyed g r i d s ,  a s  described above, w e r e  employed a s  a base 

f o r  t h e  geologica l  mapping which was done on a s c a l e  of one inch 

to  200 3eet. Magnetometer readings  w e r e  taken a t  200 f e e t  

s t a t i o n s  along each p icke t  l i n e  and a t  about  500 f e e t  i n t e r v a l s  

along base l ines ,  

Altimeter readings were taken a t  a l l  s t a t i o n s  and t i e d  i n t o  base- 

line t r a n s i t  hubs. The e l eva t i ons  of surveyed t r a n s i t  hubs 

along t he  base l ines  w e r e  used a s  datum f o r  t h e  a r e a s  surveyed. 

An IP  road survey, run along logging roads  f o r  a t o t a l  lenght  of 

approximately t h i r t e e n  (13) m i l e s ,  t r ave r s ed  t h e  fol lowing claims: 

Expo #I, #4, #10  Fr. ,  #11, #13, # 1 4 ,  #17, #18, #24, #27, #29, #34, - 

#45, #47, #48, #51 t o  #53, #93, #94, #96, # l o 1  t o  #103, # 1 0 4 ,  #107, 

#116, #852, P854, #855, #857 t o  #859, #868, Hep #9, #11, #50 t o  

#53, #61, #70, #110, #112, Moe #2 Frac t ion ,  #3, 4 ,  

I n  addi ton,  approximately twenty-four (24) l i n e  m i l e s  of I P  g r i d  

survey was c a r r i e d  o u t  and covered completely o r  i n  p a r t  t h e  
following c l a i m s :  Expo #1 t o  #9, # 1 0  F rac t ion ,  #22 t o  #26, #35 t o  

#38, #42, # 4 4 ,  #46 t o  #48, #75, #76, #81, #83, #84, #93, #97, #98 

#863, #864f Hep #47 t o  #51, #53, #86, #87, #89, # g o ,  #93, #94, 
#96 t o  #101, Moe #3 Frac t ion ,  T2 Frac t ion .  Siesmic work was 

l im i t ed  t o  0.3 l i n e  m i l e s  on Hep #93 and Hep # l o o .  

FIELD PROCEDURE - GEOPHYSICAL SURVEYS 

The magnetics survey conducted over t h e  p i c k e t  l i n e s  was run using 

t h e  McPhar Gp-70 Proton Precession magnetometer. This  instrum- 

e n t  measures t he  t o t a l  e a r t h  magnetic f i e l d  t o  an  accuracy of one 

(1) gamma and expresses the  va lue  on a d i g i t a l  d i s p l a y  panel.  

The u n i t  c o n s i s t s  of two ( 2 )  components; a sensor:- head and an 

instrument  package. The sensor  head can be mounted on a c o l l -  

0 apsable  s t a f f  o r  worn on a backpack harness  by t h e  opera tor .  The 

t o t a l  system weighs approximately e leven (11) pounds wi th  rech  

jge- , . 
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able lead cells as the power supply. Magnetic baselines were 

0 established by making short period loops down the surveyed base- 

lines. These loops were then corrected for diurnal variation 

by interpolating in a linear fashion the observed drift in the 

magnetkc field. Loops were then run over the picket lines 

between magnetic baseline stations and corrected for observed 

diurnal variation. From the total field value, which is in the 

region of 56,600 gammas on the north end of Vancouver Island, a 

constant was subtracted to bring the new data down to a base 

level comparable to previous ground magnetics work. I 
I 
I 
I 

The constant was arrived at by surveying in with the GP-70 

stations previously surveyed with a Jalander vertical field 

fluxgate. Although total field and vertical field values cannot I 
be said to be equivalent, at this northern magnetic latitude, 

there is not much difference. 

The topography survey on the picket lines was carried out at the 

same time as the magnetics survey by the same operator. The 

instrument used was a Thommens Model 3B5 Barometic altimiter. 

Readings were taken at 200 foot stations and read to an accuracy 

of five (5) feet, which is about twice the unit's inherit capa- 

bility. Control for the survey was the known elevations of 

transit hubs every 100 feet or so along the control baseline for 

the picket grid. These transit hub stations were known to an 

elevation of 0.1 feet. 

The changes in barometric pressure while a loop was surveyed 

were corrected for in the same fashion as was done for the mag- 

netics survey. 

The IP survey was carried out using a Scintrex IPR-7 receiver and 

a 1.5 KW transmitter made by Elliot Geophysics in Tuscon, Arizona. 

' The readings were taken in what is referred to as the time domain. 

The Elliot transmitter puts out a square pulse wavetrain alter- 

0 nating two ( 2 )  seconds positive, two (2) seconds off, two ( 2 )  

seconds negative. For.the survey along the rqad, the transmitter 

I 
- 7 - 
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was c a r r i e d  and operated ou t  of t h e  back of a panel  t ruck  while 

0 t h e  IPR-7 was c a r r i e d  along t h e  road by t h e  opera to r .  For t h e  

work on the  p icke t  l i n e s ,  t h e  t r a n s m i t t e r  was l e f t  i n  a semi- 

f ixed  pos i t i on  and moved only when necessary.  The dipole-  

d ipo l e  -array with a d ipo le  of a=500 f e e t  and a d ipo l e  separ- 

a t i o n  of 500 f e e t  (n=l)  was used f o r  t h e  major i ty  of t h e  road 

survey. On one road,,however, an a=200 f o o t  d i p o l e  was used i n  

a n= l  conf igura t ion .  Al l  of t he  work on t h e  .picket l i n e s  

employed t h e  use of t h e  pole-dipole a r r a y  wi th  a d ipo l e  of a=200 

f e e t  and n=l  and n=3 separa t ions  being taken on most l i n e s .  

The IP  readings w e r e  taken us ing  t h e  convention t h a t  a reading is  

t h e  sum of one in tegra ted  p o s i t i v e  pu l se  and one i n t eg ra t ed  nega- 

t i v e  pu l se  o r  nornal ized mul t ip les  t he r eo f ,  The IP response is 

termed apparent  chargeab i l i ty  and is measured i n  u n i t s  of m i l l i -  

v o l t s .  The apparent  r e s i s t i v i t y  of t h e  e a r t h  between t h e  poten- 

t i a l  e l e c t rodes  is a l s o  obtained i n  t h e  course  of t h e  survey and 

is measured i n  ohm-feet, 

I n  o rde r  t o  ga in  more information i n  c e r t a i n  a r e a s  about over- 

burden depths,  a seismic r e f r a c t i o n  survey was conducted over 

s e l ec t ed  t a r g e t s  on the  Expo claim Groups, The equipment used 

w a s  a Geospace GT-2B Por table  Refrac t ion  System. This i s  a 

twelve ( 1 2 )  channel man-carried system which can record seismic 

even t s  down t o  0.5 mil l iseconds.  The system is composed of 

t h r e e  ( 3 )  d i f f e r e n t  subsystems; t h e  recorder-ampl i f ie r ,  t h e  power 

supply, t he  geophones and cab le ,  Generalized f i e l d  procedure is  

t o  l a y  o u t  t he  geophone cab le  with t h e  geophones a t t ached  a t  

f i xed  i n t e r v a l s .  The bas ic  cab le  l eng th  i s  330 f e e t  wi th  geo- 

phone takeouts  every t h i r t y  (30) f e e t .  However, any geophone 

separa t ion  might be used, t h e  only r e s t r i c t i o n  being t h a t  t he  

i npu t  of only twelve (12) geophones can be recorded a t  one t i m e .  

Once t h e  geophones a r e  s e t  out ,  a source of seismic energy i s  

needed t o  send a . s i gna l  i n t o  t h e  ea r t h .  I n  ou r  case ,  small  

_ charges of dynamite w e r e  used, A charge i s  placed a t  a known 

d i s t a n c e  from the  geophone spread and then detonated. The seis- 

m i c  energy then t r a v e l s  through t h e  e a r t h  governed by t h e  laws of 

t - 8 -  
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.- GENERAL GEOLOGY 

0 The Holberg Inlet-Nahwitti Lake area is underlain by volcanic 

and sedimentary rocks of the Vancouver Group, which consists 

of Kamutsen basic volcanic rocks of Triassic age overlain 

successively by Quatsino limestone and Bonanza volcanics of 

Upper Triassic-Lower Jurassic age. Periods of intrusive 

activity accompanied the later stages of Karmutsen and Bon- 

anza volcanic rocks, 

Karmutsen volcanic rocks consist of pillow lavas, pillow breccias, 

amygdaloidal and massive flows, .and some interbedded tuffaceous 

sediments. Compositional range is restricted to basalt, based 

on refractive indices and silica analyses of representative rock 

types. Dikes and sills of similar composition, but of coarser 

texture, are related to plutonic activity accompanying the Karm- 

utsen volcanic rocks. Thickness of the Karmutsen Formation in 

the Holberg-Nahwitti Lake area exceeds 10,000 feet. 

The Quatsino Formation overlying the Karmutsen consists almost 

entirely of limestone with a few thin andesite and basalt flows. 

Its thickness ranges from 200 to 3,500 feet. 

The Parson Bay sediments, lying between the Quatsino and Bonanza 

Formations, consist of argillite, minor limestone, agglomeratic 

and tuffaceous limestone, tuff, quartzite and minor conglomerate. 

At both its base and top, the unit exhibits gradational contacts 

with the Quatsino and Bonanza Formations, respectively. 

Bonanza rocks consist mainly of flows and pyroclastics, resulting 

from a period of explosive volcanism. The lower portion of the 

formation consists mainly af massive tuff, lapilli tuff, and tuff 

breccia, in the compositional range andesite to basalt. In the 

upper part of the Bonanza, rhyodacite flows and breccias become 

more numerous and are interbedded with andesite and basalt flows, 

0 
tuffs and tuff breccias. Thickness of the formation is 6,00 

to 8,000 feet. . 
- 10 - 
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~ n t r u s i v e  rocks i n  t he  Holberg-Nahwitti Lake a r ea  occur a s  iso- 
- 

0 l a t e d  s tocks ,  p a r t  of a b e l t  of i n t r u s i v e  s tocks  extending from 

Rupert I n l e t  northwesterly t o  t h e  mouth of t h e  Stranby River, 

The rocks a r e  genera l ly  g ranod ior i t e  i n  composition, b u t  compo- 

s i t i o n a l  range va r i e s  from g r a n i t e ,  quar tz  monzonite, monzonite, 

through t o  d i o r i t e .  Also in t rud ing  t h e  Bonanza volcanic  rocks 

are seve ra l  bodies of syen i t e  porphyry and quar tz  f e ld spa r  por- 

phyry, In  proximity t o  t h e  northwester ly t r end  of ac id  i n t ru -  
+ 

s i v e  s tocks  a r e  zones of s i l i c i f i e d  (- pyrophy l l i t e )  b recc ia  

. bodies, apparent ly cu t t i ng  Bonanza rocks.  

Regionally, t h e  a rea  of study l ies  i n  a block f a u l t e d  s t r u c t u r a l  

environment with post-lower Cretaceous northwester ly t rending 

f a u l t s ,  apparent ly being t h e  major system. This system causes 

both r e p e t i t i o n  and l o s s  of p a r t s  of t h e  s t r a t i g r a p h i c  sec t ion ,  

with aggregate movement i n  a v e r t i c a l  sense i n  t h e  order  of 

hundreds t o  thousands of f e e t .  The most s i g n i f i c a n t  of these  

f a u l t  systems follows t h e  Holberg I n l e t ,  with one branch passing 

through t h e  w e s t  s i de  of the  Stranby Valley and another  branch 

-cont inuing wester ly toward San Jose Bay. Another northwester ly 

t o  wester ly  system passes through Williams Lake and s t i l l  another 

smal ler  system passes through Nahwitti Lake. 

Northeaster ly t rending f a u l t s  comprise a subordinate f a u l t  system. 

In  some cases ,  apparent l a t e r a l  displacement,  i n  t h e  order  of a 

few hundred f e e t ,  can be measured on c e r t a i n  horizons,  Movement, 

however, could be e n t i r e l y  v e r t i c a l  with t h e  apparent  o f f s e t  

r e s u l t i n g  from t h e  regional  d i p  of  t h e  beds. 

, Generally,  regional  d ip  of t h e  bedding i s  g e n t l e  t o  moderate, 

southwesterly.  Locally, i n  t h e  a r e a  w e s t  of Holberg, d i p s  a r e  

much s teeper ,  but  these  a r e  i n  c lo se  proximity t o  major f a u l t s ,  

-The re  i s  l i t t l e  fo ld ing o r  f l exur ing  of bedding v i s i b l e ,  except 

along l o c i  of major f a u l t s  where it i s  p a r t i c u l a r l y  conspicuous 

i n  t h i n l y  bedded sediments of Lower Bonanza. Bedding i s  genera l ly  

0 inconspicuous i n  massive beds of Karmutsen, Quats ino  and Bonanza 

rocks,  p a r t i c u l a r l y  inland where outcrops a r e  widely s ca t t e r ed  

h - 11 - i8- 
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and covered by vegetation. 
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DETAILED GEOLOGY 

Four (4) separa te  a r ea s  were geo log ica l ly  mapped i n  d e t a i l  a t  a 

s c a l e  of 200 f e e t  t o  t h e  inch. These four  ( 4 )  zones a r e  con- 

s ide red  s epa ra t e ly  below. 

A ~ E A  A ( P l a t e s  2,  3, 5 and 6) 

Most of Map Area A i s  underlain by a moderately t h i c k  overburden 

cover ( t en  (10) f e e t  t o  g r ea t e r  than t h i r t y  (30) f e e t ) .  Upper 1 I 

r eaches of l a r g e r  creeks on t he  nor th  s lope  of Red Dog H i l l ,  i n  

t h e  v i c i n i t y  of t he  Expo-Red Dog claim boundary, have exposed 

t h i n l y  bedded (1 /2  inch t o  two ( 2 )  inch)  hornfe lsed  and s i l ic i -  

f i e d  t u f f s  of t h e  Parson Bay Formation i n  con t ac t  wi th  s i l i c i -  

f i e d  t u f f s  and l a p i l l i  t u f f s  of t h e  over ly ing Bonanza volcanic  

rocks.  Bedding a t t i t u d e s  i n  t he  Parson Bay sediments i n  t he  

v i c i n i t y  of 262050N and 2084003 a r e  N34OW, dipping 50° south- 

w e s t ,  and N82OW, dipping 4 2 O  south. 

The above rocks a r e  intruded by a number of l a r g e  (30 t o  40 f e e t  

wide) d i o r i t e  d ikes  i n  the  v i c i n i t y  of 262050N and 2084003. 

The d ike s  s t r i k e  approximately north-south and d i p  v e r t i c a l l y .  

Also i n t rud ing  the  above rocks i s  a l a r g e r  monzonite mass f u r t h e r  

t o  t h e  south (on Red Dog proper ty ) .  

The main a l t e r a t i o n  type i s  in tense  s i l i c i f i c a t i o n  (pervasive)  

of .both massive and banded t u f f s ,  and is r e s t r i c t e d  t o  con tac t  

zones of t h e  i n t ru s ive s  described above. 

P y r i t e  and t r a c e  amounts of p y r r h o t i t e  occur a s  disseminat ions 

and f r a c t u r e  coat ings  i n  s i l i c i f i e d  t u f f s  and l a p i l l i  t u f f s .  

Pyrite-magnetite replacement bands up t o  one-half (1 /2)  inch 

t h i c k  w e r e  observed i n  the  banded t u f f s  i n  t h e  v i c i n i t y  of 

c ro s scu t t i ng  d i o r i t e  dikes.  

0 
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AREA B (Plates 1 and 4) 

0 
Detailed mapping in Area B (west of Red Dog) has delineated a sil- 

+ 
iceous (- pyrophyllite) breccia and/or silicified and pyrophyll- 

itized tuff and lapilli tuff complex from 263,000 N and 197,700 E 

to 263,000 N and 195,500 E, then deflecting southwest to 262,100 N 

and 195,300 E, at which point, it appears to terminate at a major 

northwest trending fault. These rocks are intruded by a silic- 

ified quartz-feldspar porphyry dike at 262,900 N and 195,200 E. 

The dike is about 80.0 feet wide, strikes N50°W, and dips vertic- 

ally. Southwest of the fault, the area is underlain by coarse 
1 

- lapilli tuff and volcanic breccia. I 

1 
I 
1 

No extension of the quartz feldspar porphyry body in the vicinity I 
of 263,500N and 197,4003 was observed west of 197,00OE, as the 

area covering its projected west extension is completely over- 

burden covered. 

The area to the southeast of the siliceous breccia complex is 

underlain mainly by tuff, lapilli tuff and andesite, with minor 

feldspar porphyry flows and coarse volcanic breccia. Well 

developed flow banding, with attitude N60°W, dipping 83O south 

west, was observed at 258,800N and 196,9003, 

Alteration types include strong pervasive silicification obser- 
+ ved in the siliceous (- pyrophyllite) breccia complex; silicifi- 

cation (pervasive and veinlets), sericitization and pyrophyllit- 

ization of volcanic rocks, generally restricted to the siliceous 

breccia-volcanic contact zone. Weak to moderate chloritic alt- 

eration of the volcanics is also common. 

Pyrite, in the range of two (2) to three (3) per cent, and up to 

ten (10) per cent locally, occurs in the siliceous breccia, 

accounting for some very conspicuous, resistant gossan cliffs. 

Pyrite content in the siliceous breccia-volcanic contact zone is 

0 approximately five (5) per cent, and up to ten (10) to fifte 
a 
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(15) per cent locally. Away from the contact zone to the south- 

0 west and southeast, pyrite is scarce. Magnetite content in both 

the siliceous breccia and the volcanic rocks is low. 

The main structural feature is the strong northwest trending 

fault which marks the break between the altered volcanic- 

siliceous breccia complex and barren pyroclastic terrain. The 

fault strikes N50°W, dips 40° to the southwest, and has ten (10) 

to fifteen (15) feet of fault gouge present. Subparallel, sub- 

sidiary shearing occurs in the footwall block. 

AREA C (Plates 7 and 8) 

The western portion of Map Area C is underlain by tuff, lapilli 

tuff and volcanic breccia, occassionally crosscut by fine to 

medium grained andesite dikes. In the eastern portion, ande- 

site and diorite flows predominate, with minor tuff and coarse 

pyroclastics present. An elongate diorite plug, with approxi- 

mate dimensions 260 feet by 1,300 feet, and axis bearing N650Wt 

outcrops'from 243,500N and 221,800E to 243,100N and 223,000E. 

The diorite is medium grained, fresh, moderately to strongly mag- 

netic and contains only very minor pyrite. 

Propylitic alteration of the volcanic rocks is most common, but 

most outcrops are relatively fresh. Some sericitization and 

clay alteration is localized in the vicinity of faults and shears. 

Pyrite occurs as disseminations, in fractures and in shears, 

locally up to five (5) per cent, but is generally absent in most 

outcrops. At 243,260N and 223,8603, a quartz-minor calcite 

vein, with true width exceeding six (6) feet, carries trace amounts 

of pyrite, chalcopyrite, magnetite and specular hematite. Poss- 

ible attitude of the vein is N25OW, dipping 3S0 northeast. The 

wall rock is a sericite-quartz-pyrite assemblage, with pyrite 

content approximately two (2) per cent. 

0 . Dominant fault or shear trend is N20-50°W, 

- 14 - 
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(30° t o  80°) d i p s  t o  t h e  nor theas t  o r  southwest. Subsidiary 

0 t r ends  are N25O t o  80°E, with moderate t o  s t e e p  d i p s  (30° t o  

8S0) northwest and southeast ,  and N2O t o  4OE, with moderate 

d i p s  (55O) e a s t  and w e s t .  No bedding a t t i t u d e s  w e r e  observed 

i n  t h e  mapped area .  

Magnetite i s  widespread i n  t h e  Bonanza sequence, bu t  no t  abun- 

dant.  Hematite is  present  and is usua l ly  assoc ia ted  with some 

f r e s h  b recc ia  flows and l a p i l l i  t u f f s .  Zeo l i t e s ,  and less 
commonly, c a l c i t e ,  occur a s  f r a c t u r e  f i l l i n g s  throughout t he  

Bonanza sequence. 

AF.EA D (P l a t e s  8 t o  10) 

Area D, f o r  t h e  most pa r t ,  o t h e r  than t h a t  spec i f i ed  below, is 

under la in  by rocks of very s i m i l a r  l i t ho logy  t o  t h a t  of Map Area 

C. Sulphide content  i s  low and a l t e r a t i o n  is r e s t r i c t e d  t o  

sericite and c lays  associa ted  with s t rong  northwester ly trend- 

ing  f a u l t s ,  

Altered volcanic rocks within Area D a r e  r e s t r i c t e d  t o  a 1,000 

f o o t  wide band from 242,500N and 229,3003 t o  239,900N and 

233,8003 and a l s o  t o  outcrops exposed i n  a l a r g e  creek running 

approximately north-south between g r i d  l i n e s  233,3003 and 

233,8003. Al te ra t ion  types a r e  s e r i c i t i z a t i o n  (s t rong,  perva- 

s i v e )  a r g i l l i z a t i o n  (s trong l oca l l y ,  a s soc ia ted  with s t rong 

f a u l t i n g ) ,  and moderate t o  s t rong  s i l i c i f i c a t i o n  l o c a l l y .  S i l -  

iceous b recc ia  outcrops i n  c lo se  proximity t o  these  a l t e r e d  

rocks a t  239,050N and 233,8503 and a l s o  238,110N and 234,2003, 

P y r i t e  con ten t  i n  t h e  above a l t e r e d  volcanic  rocks (mainly ande- 

sites and t u f f s )  ' i s  two ( 2 )  t o  t h r e e  ( 3 )  per  cen t ,  and up t o  

f i v e  (5) per  cent .  i n  t h e  v i c i n i t y  of s t r ong  f a u l t s .  S i l i ce -  

ous b recc ia  c a r r i e s  only trace amounts of p y r i t e .  A t  240,400N 

and 226,1003 t r a c e  amounts of p y r i t e  and cha lcopyr i t e  occur i n  

0 a quar tz  ve in  ( t r u e  width approximately seven (7)  t o  e i g h t  (8 
' 
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The re'sults of the ground magnetics survey revealed only one 

major zone of magnetic high and one other smaller zone in the 

total area surveyed. A small intrusive diorite body, mapped 

.at 222,3003, 243,50ON, did not produce a significant magnetic 

anomaly. 

The major magnetic feature revealed was the uniformly strong 

high on sheets A-2 and A-3, between ~20923'to L2062E and from 

approximately 2650N up to the ends of all the lines. The 

area covered is on the gently sloping north side of Red Dog 

Mountain, with no outcrop exposed. The closest outcrop is 

about.1,600 feet away to the south and is a bedded tuff of the 

Parson's Bay Formation. The above magnetic feature appears to 

be on the fringe of a large regional magnetic high trending 

west-northwest through Nahwitti Lake and Red Dog Mountain. 

The regional magnetic trend superimposes approximately on the 

projected trend of the Parson's Bay Formation, 

The second zone of magnetic high is centered on L2265E, 2365N. 

This anomaly is saddle shaped, is about 1,500 feet across (east 

to west) and is about 500 to 700 feet wide, although it is not 

closed off in the south. Andesite tuffs outcrop in the area 

and are noted to be strongly magnetic. The anomaly appears 

draped on top of a small hill, with the anomaly center at the 

peak's approximate top. Other more spotty magnetic highs occur 

east of this feature and they appear to be in the same andesite 

tuff and lapilli tuff rock type. 

IP - 

In the course of the IP survey carried out this year, four (4) 

0 anomalous zones were detected and defined. The first anomaly 

is located immediately north of the NE60-65 roa@ junction 

8 - 17 - 
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between 219,2003 to 215,7003 and 255,600N to 256,50ON, on Hep 

0 Mineral Claims 49, 87 and 89. The second anomaly lies between 

213,700 to 208,7003 and 256,400N to 259,000N over Expo Mineral 

Claims 23, 25, 22, 863, 864 and Hep 93, 90, 100 and 98. The 

third 'anomaly is centered at 203,7003, 260,500N and covers 

parts of Expo Mineral Claims 1, 2, 3 and 4. The fourth anomaly , 

runs from 199,2003 to 196,2003 and from about 262,500N in the 

south, while it remains substantially open in the north. This 

anomaly is situated on Expo Mineral Claims 96, 98, 36 and 38, 

The first anomaly was detected initially by the road IP survey I 

on NE65 and NE62, Follow-up grid work outlined a large zone - I 
of anomalous chargeability centered at approximately 217,2003, 1 

I 
I 

256,100N. Anomalous chargeability is taken as readings sixty 1 I 

(60) milliseconds or over, while background values range from 

less ehan twenty (20) milliseconds to forty (40) milliseconds. 

The peak anomalous value reached was 116 milliseconds at 218,00OE, 

216,500N for n=l, 

The n=l chargeability picture shows elliptically shaped anomaly 

with a major and minor axis of 4,000 feet and 1,500 feet, respec- 

tively, with the major axis striking N70°W. 
I 

The n=3 anomaly, although showing the same gross dimensions as 

the N=l pattern, has several distinguishing features, Firstly, 

the n=3 plan shows a marked indentation cutting obliquely through 

the upper portion of the anomaly. Secondly, the lower edge of 

the n=3 plan is about 1,000 feet further to the southwest than 

the n=l anomaly. Both the n=l and n=3 anomalies are cut off to 

the northeast and northwest along the same boundary, The term 

cutoff is used since both plans show greater than usual anomaly 

amplitude drop offs in these directions. 

The resistivity results do not appear very diagnostic in this 

area. Values ranged mostly in the several thousand ohm-feet 

0 range. No marked correlation could be seen between the 

resistivity and chargeability results or with tQe resistivity 
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and any other parameter. 

0 
The geology in the vicinity of the anomaly shows a complex inter- 

mingling of intrusive and volcanic rocks. The n=l anomly appears 

to be chiefly over diorite, which is in contact with volcanics 

to the southwest and a monzonite porphyry to the northwest and 

north. The n=3 anomaly covers more of the-volcanics, but the 

central highs are still over the diorite. Sulfides observed in 

outcrops is lower than what would be expected to produce the 

observed anomalies. 

The second zone of anomalous chargeability was located as a 

result of follow-up to some interesting geochemical and geolog- 

ical results found in the area. This zone is centered at app- 

,roximately 211,20OE, 257,700N and is about 4,000 feet long 

(east. to west), and 2,000 feet wide (north to south). The n=l 

anomaly is somewhat smaller than the n=3, but they both sit over 

about the same center and both have the same long axis strike, 

N70°W. Anomalous readings are again considered as sixty (60) 

millisecbnds or over with the background values in the twenty 

(20) to thirty (30) millisecond range. The peak reading for 

this anomaly was 91 milliseconds at n=l on L2112E, station 2580N. 

Both the n=l and n=3 plans share almost the same forty (40) mill- 

isecond contour along the northerly edge of the anomaly, though 

the n=3 anomaly extends considerably more to the south and the 

southeast. An overall feel for the anomaly, after looking at 

n=l and n=3, is that the chargeability zone could be said to dip 

to the south and the east and is substantially cut off to the 

north. 

The resistivity results are observed to show an inverse correla- 

tion with the chargeability. Resistivity values in the back- 

ground areas around the anomaly are of the order of two thousand 

five hundred (2,500) to four thousand (4,000) ohm feet. In the 

0 anomalous zone, however, resistivity values drop by a factor of 

three (3) to five (5) with respect to background values. 

& 
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correlation between the chargeability and resistivity would 

0 
produce metal factor response over this anomaly. 

Although there is no outcrop within the chargeability anomaly 

itself; there are indications of increased sulfides observed 

in the rocks moving towards the anomaly. A small body of 

quartz monzonite intrusive is mapped off the northeast edge of 

the anomaly and, although it is barren of sulfides itself, its 

intrusion is probably connected to the strong pyritization of 

the surrounding volcanics. Other volcanics to the north of 1 
t 

--the anomaly-shows-pyrite disseminated and along fractures I 
accompanied by varying degrees of argillic and chloritic alter- 

ation. 

The third chargeability anomaly was also located as a result 

of follow up to surface geological mapping in the area. This 

'zone is centered approximately 203,7003, 260,500N and is bas- 

ically elliptical in shape with the major axis running north 

to south. The major and minor :axes are about 2,000 feet and 

1,200 feet in length, respectively. The background chargeab- 

ility is lower in this region, being around fifteen (15) mill- 

iseconds. As a result, anomalous readings are considered as 

being in the thirty-five (35) to forty (40) milliseconds range. 

Although the n=l and n=3 anomalies show the same basic exterior 

shape, the n=l has a double peaked center, while the n=3 is 

more a bull's eye in appearance. The n=3 anomaly is also 

displayed slightly to the southeast with respect to the n=l 

anomaly. 

There does not appear to be a marked correlation between resis- 

tivity and chargeability for this anomaly. The resistivity 

values for n=l are generally all lower than for n=3, but this 

is interpreted to be due to the lower resistivity swamp and 

boggy material which covers much of the ground over the anomaly. 

0 
The fourth anomaly was, as were the last two (2) described, 

located as a result of follow up to previous g~ological mapp- 

8 
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ing. Unlike the other three (3)r it was not possible to close 

0 off this anomaly with the available grid, The shape of this 

anomaly appears to be rather irregular. The chargeability 

increases moving northward across a line running roughly east 

to west across 2627N. This linear is about 3,500 feet long 

and extends from 19953 to 19623. Anomalous values in this 

region are considered above fifty (50) milliseconds or so. 

However, the actual break between the anomalous and non- 

anomalous zones is best shown by about the forty (40) milli- 

second contour. 
I 

The resistivity results do not appear to have apy marked cor- 1 
1 

. relation with the chargeability results. Values were in the I 
order of 1,000 to 3,000 ohm-feet with some above and below 1 

.' these figures. 1 
The geology in the area of the anomaly indicates that moderate i 
to strong pyritization has occured, probably as an accompan- I 
iment to the intrusion of the Quartz Feldspar Porphyry mapped I 
on top of the cliff on L1977E at station 2636N. 

ROAD IP 

The results of the road IP survey (plotted on the applicable 

chargeability-n=3 sheets) revealed only one significant anom- - 

aly which was described on page 18 of this report. 

SEISMIC SURVEY - RESULTS 

The location and orientation of the seismic lines are given on 

Plate 57. Each line has beside it the identifying number of 

the photographs which were taken on the particular spread. 

Appendix F gives two (2) of the most commonly used formulae 

employed in seismic interpretation. As well, the various 

points of record identification are illustrated with several 

0 diagrams on the seismic refraction method. 

* B, 
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predominant lithology of pyroclastics and flows of the Bonanza 

sequence: the occurrence of two (2) siliceous breccia bodies, 

one each in Map Areas B and D; and the intrusion of a small 

elongate diorite plug with axis bearing N66OW, in Area C. 

Pyrite is the most widespread and abundant sulphide. Chalco- 

pyrite occurs in trace amounts, associated with pyrite in 

large quartz veins. 

The IP survey conducted on both roads and gridline located four 

. (4) zones of anomalous chargeability. All four (4) anomalies I 

show close association with intrusive-volcanic contacts. 

Metallic sulfides, chiefly pyrite, are seen in above background 

amounts either over or near a11 the anomalous zones and are 

attributed as being the chief source of the anomalies. 
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DRILLING REPORT ON EXPO GROUPS 4 ,  11, 12, 13  AND 1 4 ,  

0 AND HEP-EXPO GROUPS 2 ,  5, 5 AND 7 
* 

From 11 th  June t o  17th  September, 1974, diamond d r i l l i n g  was done 

on Expa Groups 4 ,  11, 12, 1 3  and 1 4  and Hep-Expo Groups 2, 5, 6 

and 7, The claims upon which diamond d r i l l i n g  was s p e c i f i c a l l y  

done inc lude  Expo No.'s 217, 237, 238, 258 t o  261 and 504 Frac t ion ,  

Hep No. 59 and Don 1 4  Fract ion.  

Geology and supervis ion by Utah Mines Ltd. included t h e  following 

-personel l :  U. Malachowski, B. Bowen, geo log i s t s ,  S. But ler ,  K. 

Or leski ,  D,  Fehr, M. Rymell, f i e l d  a s s i s t a n t s .  ' 

D r i l l i n g  was performed by Connor's D r i l l i n g  Ltd. The Connors 

c r e w  cons i s t ed  of four  ( 4 )  two (2) man d r i l l i n g  crews, one fore- 

man and one cook. 

- The Expo and Hep-Expo Groups a f f ec t ed  by t h i s  r e p o r t  cover an a r e a  

roughly twelve (12) m i l e s  long by 3.5 m i l e s  wide t rending west t o  

. northwest. D r i l l i n g  was confined t o  t h e  Hushamu Lake va l l ey  

where l o c a l  r e l i e f  is considerable and topography rugged. H i l l s  

bordering t h e  va l l ey  r i s e  from approximately 1,000 f e e t  a t  lake  

l e v e l  t o  over 2,000 f e e t ,  over  a d i s t a n c e  of  1,000 hor izon ta l  f e e t .  

Slopes a r e  heavi ly  fo res ted  wi th  mature s t ands  of  hemlock, spruce, 

cedar  and balsam and undergrowth i s  heavy. Drainage from L i t t l e  

and Hushamu Lakes is  t o  t he  sou theas t  v i a  Hushamu Creek which 

d r a i n s  i n t o  Holberg I n l e t .  
& 

A c c e s s  t o  t h e  Hushamu d r i l l  a r e a  i s  v2a seven (7) m i l e s  of 

Rayonier Branch Road NE Main, which leaves  t h e  Po r t  Hardy-Holberg 

road approximately f i v e  (5)  m i l e s  no r t hea s t  of Holberg. The 

d r i l l  camp w a s  loca ted  on Expo 242, and was se rv iced  exclus ive ly  

by road. 
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by four ( 4 )  t w o  ( 2 )  man c r e w s .  E a c h  c r e w  w o r k e d  a t en  ( 1 0 )  

h o u r  s h i f t ,  seven ( 7 )  days per week.  

A summary of diamond d r i l l  holes d r i l l e d  during t h e  period 

11th June t o  1 7 t h  S e p t e m b e r ,  1 9 7 4  i s  g i v e n  below. 

LOCATED 
HOLE NO. ON CLAIM ANGLE BEARING DEPTH (FEET) 

' EC-100 EXPO 258  -45O 1 8 0 '  8 5 0  

EC-101 EXPO 2 6 0  -90' ---- 1 9 8  

EC-102 EXPO 260  -45O 1 8 0  O 4 1 1  

EC-103 EXPO 237  -65' 180 '  1 1 0 3  

EC-104 EXPO 504  F R  -45' 0 °  5 0 0  

EC-105 EXPO 258  -90' ---- 6 4 1  

- EC-106 EXPO 2 6 1  -90 O ---- 6 5 1  

EC-107 EXPO 217  -90' ---- 7 0 6  

EC-108 + DON 1 4  FR. -45O 1 8 0 °  5 2 2  

EC-109 EXPO 238  -90' ---- 5 8 8  

EC-110 EXPO 237  -65' 180 '  1 0 0 4  

EC-111 EXPO 237  -45O 1 8 0 °  8 3 2  

EC-112 EXPO 259 -90' ---- 5 3 6  

EC-113 EXPO 2 3 8  -90° ---- 7 5 6  

EC-114 EXPO 259  -45O 1 8 0 °  5 0 0  

EC- 11 5 HEP 5 9  -90° ---- 5 0 0  

EC-116 HEP 5 9  -90° ---- 2 0 0  

TOTAL FOOTAGE 1 0 , 4 9 8  

F i v e  ( 5 )  d r i l l  h o l e s  w e r e  d r i l l ed  o n  t h e  Hushamu L a k e  access road. 

The  r e m a i n d e r  w e r e  h e l i c o p t e r  s u p p o r t e d .  T h e  h e l i c o p t e r  s u p p o r t e d  

h o l e s  required t h e  services of a p r o f e s s i o n a l  fa l le r  t o  clear sites. 

The sites w e r e  k e p t  as s m a l l  as possible,  b u t  large e n o u g h  t o  a l l o w  

0 
the  h e l i c o p t e r  t o m a n o e u v r e  w i t h  safety. G e n e r a l l y ,  sites m e a s u r e d  

a p p r o x i m a t e l y  o n e  h u n d r e d  ( 1 0 0 )  feet by o n e  
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feet. Every site was further prepared by construction of a plat- 

0 form on which the drill machine was placed and anchored. 

Drilling, generally, encountered failry good ground conditions, 

with average core recovery in the 80 to 90 per cent range. Two 

(2) holes, EC-101 and EC-102, were abandoned before the required 

depth was reached due to very bad ground conditions and other 

subsequent problems. Core size was dominantly NQ, although BQ 

and some HQ were also cored. 

Core was logged by a Utah geologist, then split in half, with half 

of the core sent for analyses via Pacific Western Airlines air 

freight to Chemex Labs Ltd., Vancouver. The remaining half of 

the split core was placed in storage in the newly constructed core 

storage and logging facility located on Expo No. 258. Every box 

of core was labelled with the diamond drill hole number and the 

footage contained in the box. 

Data accompanying the drilling report consists of complete dia- 

mond drill logs for diamond drill holes EC-100 to EC-116, and 

EC-119, in Appendix E; and also a diamond drill hole collar 

location plan (Plates 69 and 70). Statement of cost, diamond 

dilling contractor's invoices, and a copy of the drilling con- 

tract are given in Appendices B, C and D, respectively. 

Diamond drill core logs submitted in Appendix F were done by U. 

Malachowski and B. Bowen. Their respective signatures below 

are to cover all log sheets comprising Appendix F. 

. 

w h  LA 
U. MALACHOWSKI, GEOLOGIST B. BOWEN GEOLOGIST 

0 . 
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STATEMENT OF QUALIFICATIONS 

0 
The field work for this report was done by the following persons 

whose qualifications are outlined below. 

1. A. ASCENCIOS, P. Eng., Senior Geologist for Utah Mines Ltd., 
Vancouver, British Columbia. 

Completed geological engineering at San Marcos National 
, University of Lima, Peru in 1959 and M.Sc. (Geology) at the 

University of Arizona, Tuscon, U. S. A. in 1966; employed by 

Cerro de Pasco Corporation, La Oroya, Peru from January, 1956 

to March, 1956, and from January, 1957 to March, 1957 as 

student-trainee; employed by Cerro de Pasco Corporation, 

La Oroya, Peru from May, 1960 to August, 1961 as assistant 

mine geologist under the supervision of U. Peterson, Chief 

Geologist; employed by Asarco in Casagrande, Arizona, U. S.A. 

from June, 1962 to September, 1962 as student-trainee under 

the supervision of K. Richard, Chief Geologist; employed by 

Cerro de Pasco Corporation, La Oroya, Peru from February, 

1963 'to June, 1970 as pit geologist, division geologist and 

project geologist at Cerro de Pasco Mine (February, 1963 to 

November, 1963) at Yauriococha Mine (November, 1963 to March, 

1967), and at the Exploration Department, Lima (April, 1967 

to June, 1970) under the supervision of G.E. Walker, J.S. 

Molloy and C.R. Petersen respectively; employed by Utah Mines 

Ltd. from July, 1970 to date as a Senior Geologist under 

E.S. Rugg, P. Eng., and M.J. Young, P. Eng. 

2. B. BOWEN, Geologist for Utah Mines Ltd., Vancouver, British 

Columbia. 

Completed B.A.Sc. at the University of British Columbia in 

1970; worked as a student during the summer field seasons 

with Cominco Ltd. in 1967 and 1968, and with Wayland S. Read, 

Consulting Geologist, Vancouver, British Columbia in 1969; 

employed as a field geologist, Gibralter property, May 1970 

0 to October, 1970 by Placer Development Ltd.; employed as a 

field geologist, Alice Springs, N.T., Australia, from March, 2 
1 - 28 - 
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0 1971 to December, 1971 by Central Pacific Minerals, N.L.; 

employed as mine geologist, Tungsten, Northwest Territories, 

~anada from May, 1972 to March, 1974 by Canada Tungsten 

~ining Corporation; employed by Utah Mines Ltd. from March, 

1974 to date as a geologist under the supervision of M.J. 

Young, P, Eng. 

4. U. MALACHOWSKI, Geologist for Utah Mines Ltd., Vancouver, 

British Columbia. 

Completed B.Sc. 1969; employed by Texaco Explorations, Calgary, 

Alberta, from 1969 yo 1970; by Kennco Explorations, Vancouver, 1 , 
British Columbia, from 1970 to 1971; and by Utah Mines Ltd., 

Vancouver, British Columbia, from 1971 to date as a geologist I 

under the supervision of E.S. Rugg, P. Eng., and M. J. Young, 

P.. Eng. 

4. K. WITHERLY, Geophysicist for Utah Mines Ltd., Vancouver, 

British Columbia. 

Completed B.Sc., (Geophysics) at the University of British 

Columbia in 1971; employed by Utah Mines Ltd., and Tri-Con 

Exploration Surveys during 1969 and 1970 summer field 

seasons respectively as a geophysicist's assistant; employed 

by Utah Mines Ltd. from May, 1971 to date as a geophysicist 

under the supervision of E. S. Rugg, P. Eng., and M. J Young, 
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RADIO EQUIPMENT 

(3 
SSB .. 

90 d a y s  @ $ 1 . 9 1  p e r  day  $ 1 7 1 . 8 4  

Mobile Radio Telephone 

90 d a y s  @ $ 4 . 0 0  p e r  day  $ 360 .00  
I 

TOTAL $ 531 .84  $ 531 .84  

TP EQUfPMENT 

G63n@ratOr 

35 d a y s  @ $2 .67  p e r  day  $ 9 3 . 4 5  

T r a n s m i t t e r ,  receiver and two r a d i o s  

35 d a y s  @ $ 5 0 . 6 0  p e r  day  $ 1 , 7 7 1 . 0 0  

TOTAL $ 1 , 8 6 4 . 4 5  $ 1 , 8 6 4 . 4 5  

MAGNETIC EQUIPMENT 

One MsPhar 0 - 7 0  Proton  P r e c i s s i o n  Magnetometer 

28 d a y s  @ $14 .60  p e r  d a y  $ 408 .80  

TOTAL $ 408 .80  $ 408 .80  

SEISMIC .EQUIPMENT 

GeQspace 6T-2B S e i s m i c  R e f r a c t i o n  Recorder 

1 . 5  d a y s  @ $38.68  p e r  day  $ 58 .00  

Explosives $ 62 .97  

Film $ 2 . 0 0  

TOTAL $ 140 .97  $ 140 .97  

ALTXMETER 

One Thornens A l t i m e t e r  

28 d a y s  @ $1 .57  p e r  day  $ 4 4 . 0 0  

TOTAL $ 44 .00  $ 4 4 . 0 0  

GRID PREPARATf ON 

Baseline Cutting Cost ( U n d e r h i l l  & U n d e r h i l l )  $ 4 , 1 7 8 . 5 2  

picket Lines C u t t i n g  C o s t  (Manex) $10 ,363 .62  

TOTAL $ 1 4 , 5 4 2 . 1 4  $14 ,542 .14  

0 . 
-7  . - I 

i - 32 - 
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STATEMENT OF COST - DIAMOND DRILLING 

0 SALARIES - CORE LOGGING 
U. Malachowski 94 days @ $36.50 per day $ 3,337.00 

B. Bowen 5 days @ $40.50 per day. $ 202.50 

TOTAL $ 3,539.50 $ 3,539.50 

SALARIES - CORE SPLITTING 
Miscellaneous 
Labour 99 days @ $19.00 per day $ 1,881.00 I 

I 
$ 1,881.00 $ 1,881.00 1 

/ I 1 
CORE STORAGE AND LOGGING STRUCTURE 

Total Cost $ 1,815.92 
i 

$ 1,815.92 $ 1,815.92 

GENERATOR 
Three (3) months @ $20.00 per month $ 60.00 

$ 60.00 $ 

VEHICLE RENTAL 

. One 1974 3/4 Ton Pick-Up, Ford 2 X 4 
99 days @ $15.00 per day $ 1,485.00 

$ 1,485.00 $ 1,485.00 

CORE BOXES 

Total Cost $ 1,211.07 

$ 1,217.07 $ 1,211.07 

DIAMOND DRILL HOLE SITE PREPARATION 

Total Cost $ 2,743.23 

$ 2,743.23 $ 2,743.23 

RADIO EQUIPMENT 

SSB 99 days @ $1.91 per day $ 189.09 

$ 189.09 $ 

0 - 

i - 34 - 
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CONTRACT DIAMOND DRILLING (CONNORS DRILLING LTD.) 

For period llth June to 15th September, 1974 

0 inclusive $212,006.98 
(includes complete costs for DDH EC 100 to 
114, and partial costs for DDH EC 115 and 
116) . 
For period 29th September to 4th October, 1974 
inclusive (includes complete cost for DDH EC 
119 - 516 feet @ $22.75" per foot) $ 11,739.00 

TOTAL $223,745.98 $223,745.98 

HELICOPTER SUPPORT (VANCOUVER ISLAND HELICOPTER) 

Total cost (11th June to 15th September, 1974 
inclusive) $ 14,289.76 

TOTAL $ 14,289.76 $ 14,289.76 

c 

GRAND TOTAL $250,960.55 

* The average cost per foot of $22.75 was determined by taking 
the sum of all costs (diamond drilling, geological supervision 

and helicopter support) incurred during the period llth June 

to 15th September, 1974, inclusive and dividing by the total 

footage drilled during the same period. For cost distribu- 

tion purposes, this average cost per foot figure was applied 

to all diamond drill holes by multiplying total depth by 
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d RECORD INTERPRETATION 
I 

: * RECORD IDENTIFICATION 

1. Cross record timing Lines (10 milliseconds between 
, timing l i nes ) .  

f 

2. Time break, o r  zero t i m e ,  when shot  occurs. 

3,  Time break t race .  

- 4. Informa t i o n  t r aces  one through twelve consecutively. 

5, F i r s t  a r r i v a l  of  shock wave, one through twelve 
information t r aces .  

: 

- .  

cj 
TIME FIRST 

. . 
BREAK BREAK 

. . - -  . _ -  

L . '  .. . - 

Typical Record 
. . 

5 -... 7 -  . .. .. 

-. - . - 
. . - .  

id 
TYPICAL R E C O ~ D  

b .  - 7 0  - 
.r . .- - - *  . -7 - -  - -- 
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. JOB: 1-42; . 
-- --- . f i '  

0 Utah Mines Ltd., INVOICE NO: : 5-~!L..i . - . i -  ; 
# 412 - 510 W e s t  Eastings S t r e e t ,  . ' - DATE: x c n e .  19, 1974 =._ , $ s ,  . . r a .  @er, B C. V6B 1'9 . . .. .- .  F < - .  

- .. . $ : :: 
. - * . I .  

- * 

SURFACE DIAMOND DRITLING 
f. - k  - I f  

. * l -  . . 
HOLBERG, B. C. '. 1 %  

t . -; 
June 11 - 15,  1974 . . . . . p i :  

. . - - .  -. - . 5 ;f 
5 .. -. . 'r ;. 

MOBILIZATION & DDfQ31LIZATICN - Lump Sum 
C + . I  

FOOTAGE FEE 

- 
June 1 1 / 7 4  Day 
June 1 2 / 7 4  , D a y  
June 13/74 D a y  
June 1 4 / 7 4  Day .. -. 

: June 1 4 / 7 4  N i g h t  
June 1 1 / 7 4  D a y  

i . June 1 2 / 7 4  D a y  
-: June 14/74 Day 

June 12 /74  . N i g h t  
June 13 /74  D a y  

>:. ,.. & m e - 1 $ / 7 4  Night 

. - - . - . .- - . 

. - r  

, . -.--.-. 
. -- . t. -- 

. - .',-. . Z;;.,L :>:,:I . . 

,-. - -- * . - - - - 
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- .  -. - -  . .  . . . - .  . _ ,  . . 
- FULSL FOR UTim C43P . - 

June 9 - 30/74 142 Gallons '&el O i l  ' @ 4'1.2 . - - - .  . - .  .. - 58.50 

- MTD SUPPLIES ti E!EIGIIT mSI,",as . . 

$ 92.93 - Thiessen Equip~rent - In~.ir' 14423 (Copy attached) 
Thiessen E q u i p ~ e n t  - Inv.8 14447 ( C o ~ y  attachedl - - 587.48 
Thiessvl E q u i p v a t  - 1nv.O 14465 (Copy attached) 7.35 
Route of The iZaida - Pro.# 151004 (Capy attached) 49.20 
Bmte.of The Hsida - pro.# 151473 (Copy attached) 3.02 739.98 

. - 
D I 9  TEST - Eole # EC-100 , . .. 
June 20/74 1 Teat @ 500' $41.25 .. .. 

* 1 Test @ 850' 45 45 86.70 

SUPPLIES LSFT IN EOZE # EC-102 - - *-. 
-1 - Ctnly Sub 6ii Casing Pin IiQWL Rod Box $35.25 . - 
4 - only f?Q - 10" D r i l l  Bods @$38.50 155, 00 

9 .  
. , 

389.25 
5% Tax 9-46 198.71 - 

. , .. , 
.m +-"9s5 

FIELD COST Dm3i3DS (To Be Invoices Mrea Cut-Outs Received) 3$&'3* 6s 
1 

;-----i 
\ 

---r '- ------ - ---- -- .--a --- . . - .  ----_-_-. __ 
Drill # I - Eola # 101 . \, .--\-- - - - - - k  I .a .- 1.. ! . . a -  

i - ;'. . I 

BQ S h e l l  - ET/PA-101 ! . .. - .. - --  --. - - - .  . - -  . . . .: 'z '.. -. i i ' i 
. BQ Cora - Pi6G9763. 9793,. 9761,. 9762 :----------- ....---.. .-- - .------t 

Role $ 102 ! :, . ,. . ..- : . --- - - -  ---- .- . - 
! . - . .. --., t..r,-.-... -. - - . . - - .  .--. . 

11Q .Cot0 # 1081 4 ,, - . ' I  
- . , . .. . , . ; -py;T'3.*, - . . 
J T ,  . . - j 

! " ,* . , .. 
I ----- - -- - <I:.- . : , .. . .---- .-------. 

1 
--.- 

. BW shm # i4m-669 - --..----- ! i . . -5 r - . . 
Eole # '103 i - --?.-- .--.----... ' .  - . 

i _ --. ,- -* .. . .- .- . .. I 

1 . .  -. 
. . . BW Shoe # K4ZW-189 ; t - -- --- --..--... . -.-.- . -- --- _ . - .  -- 1 

i - . .  ' .. . - .  7 .  
: 

i : 1 ------.---. - 7--- --.-. . --- --. 1 
- - . . . . , ,  t 

? ! t !  I 
9 t . :  I 

.-- . -71 =p=a--:--. -2 ,-- -+ . 
, % *  iL:.T, . . 1 '  . .'. - --- -. -- ------a- ---.- _ _ _ _  . . . . -.- . .? . ... . . . .- I .,, ' - . . ---------_ . _ . . -  - . . . .. .--..*-...- . . : . .  - .  

i . . 
c- i : 4- p--, .-FS --- : .  -------- . .-- .--. . . .  q- j --- - .- .- - . _ 

. - -"= .. .w.w -* --.-- . , , . . .-- .' . .' 
. . I  . . -. -. . - 

; ; ?  
- ': .. . J. . .  . . 

- >  . . -.. -----.---a- - - -  --- - --, - .. ... ,-z;: { I f .  - - 8  e 
% .  . - r . r i  - - .  - .- 

. . e - .  . t.: - - ....---:!i ; - 
f * .  L , . .  : 1 , . .- . - 4 --.-be .---r 

..- *: . 
- .  

00 
I . . : j 

I - 4 0 . -  . . 1C :. -. 
- ---- . . a 

I 
- 7. 

.I f l  .- % .- 
I a\ . - 











- 
-- 

- -  - - - - .- -- - 
,- 

-*.- r-. - . 
.- 

'55 West 3rd Avenue Vancouver 10, B.c., Canada 
SubsMW at 
now vatlay lncbsww Lt& 

Area Code 6041872-1675 

. .  I 

utah Mnee m e d ,  0 
'ITL &&at 9. 1974 

a TO e lNVOlce NO. 

9 - 
9054 

e JOB: 1-437 e 

PA= 2 
1 

(Drill C I) FIELD COST f\iORK 
Date Shift  a n  Rrs. Dri l l  ~ t s .  Renarks 

27/74 4 
4 

2 
/July 18/74 Day 4 

NQ rod6 to reduce to  BQ 

A u l y  58/74 Day 4 
xmtall HQ axh? for casing 

4 r .  

/July 18/74 N I g h t  6 
WP fallers for next set-up 

3 
.,July 19/74 Day 

Reduce hole t o  & drilling 
1 -8 mud 

l g 4  6s 3x fh ighed  p u l l  rods L w r h g  
4uly. 20/74 Day 4 40 10 

/Jaly 21/74 Day " 40 10 
4 t a r  duwn for chopper niwe 

. /July 22/74 Day 40 ZO 
4 me2l move a t h  chopper 

.. ,. . W e  with choppar on drFU #2 h set-up. 
,idy' 24/74 Day . 5 

5 /July 24/74 Night 
,July 25/74 Day 4 

25 
2 

hole & mix mud 

6 --July 25/74 Night b a r n  hole & mix md 
3 

. 6  3 
"8' ~rCU1Brigq & mk m d  /July26/74 Day 

/July 26/74 Night 9 
Lost ~3~:cuIat ion  ti mix lrmd 

d u l y  27/74 Day 6 
** b e t  Cimulation & m k g  mud 

-- 3 
6 

b a t  circulation & mk nud 
3 c July 27/74 Night 

6 
Lost circulation & mix mud 

3 
-- - . d u l y  28/74 Day - 

/July 29/74 Day . +4 - b a t  Lost eirculatioq & mk mud 
2 - 

4 d u l y  29/74 Day 2 
c l c u l a t i o n  & ipk m d  

A u l y  30/74 Day '40 10 
finished, p a  rods 

d u l y  31/74 Day 40 10 Building set-p . - 
Tear do- & moving 

(Drill # 2) - .  - *  C .  

-July 16/74 Day 3 l* -8 rrmd 
~Julr 16/74 N%@t . 3 

4 
1% 
1 

-g mud r,July 17/74 Day 
.dJdy 17/74 Day 7 % 

-8 mud 
d u l y  17/74 N i g h t  3 ... 1%  eel^ f a e r a  with next aet-up 

Aul ty .18 /74  Day . 2  1 
ElixLpg mud 

6 /July 18/74 Day - 3 
)Uxing m ~ a  . . .  r . 

/July 18/74 ~ i g h t '  3 B u b g  next set-up 

/July 19/74 Day 55 10 a erng Mixin8 Ihd 

,July 20/74 Dap 40 10 
Tear d m  for chopper mbve 

-July 21/74 Day 30 10 Tar d m  ti build n e t  set- 

(July 22/74 : Day 30 10 e q ~ p m e n t  with chopper 
# 

/Ju ly  23/74 Day . - . -= 8 -  P1fln8 equipme vlth chopper 
/July 21/74. ,;. 1 - 3 Setting up dri3.l 

1 
(July 24/74" Day . : 9  3 

mud 

JW 25/74 -, - - - . - l o  Coaplete sett ing up 
5 - 

Cf=Ju19 25/74 Night 
l o a t  circulation titmi~dng m d  

2 . - 1  
#July 25/74 Night 

b Casing 36'-38' 
3 ,  I* Loat circulatiolr 

0700 -3 
& d - 45 - 

*, . . .a 

- f l  .- 
P .  

- - . . - .  
. - 

P '  
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nOrS Drilling Ltd. 155 West 3rd Avenue Vancouver 10, B.C., Canada 
Subsidiary of Area Code 6941872-1675 
Bow Valley Industries Ltd. 

0 e DATE August 23, 1974 
*. 

TO ' e e INVOICE NO. gf 06 Utah Xiaes Ltd.  

0 e 36b t 1-43 7 
Pnoe  2 I 

- 
I 
I 

%ieXd C o s t  Work T 
Man D r i l l  - S h i f t  DrfllP . Hrs Date . Remarks 

A t l g l  Day t 40 10 Heving on hole &C 111 
2 a 

3 I) 

. .*  I. +. - - 3 E i t e  
. - .. . . 3 .  r 

- 3 - *  
% .  4 Pay' 

4 tl . - . . 
- .  ..-*- -.,. ..- . -. 4 Hite 

.-..:-- - .  

6 I .  3 n 

2 3. Mixing mud 
6 3 Beam casing 52-62' 
4 2 Qoik-Seal h o l e  
2 1 Mixing mad 
8 4 Quik-Seal h o l e .  
2 2 Mixing raud 
(5 2 Reaming rods to bottom 

.-: , .. . 34 Day 9 4% Flying rods to d r i l l  
a; .%. IS 1 20 5 .  n Zeer down for move 
: : $5 . ,  . 
e .,.- 3= ..-G Aug 1 Day 2 28 10 YinZshed moving 
-Y 5 
I .  I -. I .  . .-.- . . -  1 N f t e  
. .-+a 6 Day . A. - 
:; 2; 
_-z;< -,_- . .-+ 6 M i t e  
i-_-- 
-c--- 

-g 53 6 . "  . "-. 
" - .. --. r: , 7 ' Day 
-, . - ? Sr #it. C* 3, -: -- . ,S  " -. - 7 w 
. . .. r "2, -: - -- 8 Day 

8 * 2 Mixing rnad 
4 0 Clearing road with cat 
4 2 Quik-Seal hole 
2 .  - 1 .  Mixing lgud 
6 3 Quit-Seal 6 cementing hole 
8 4 D r i l l i n g  out cement 
8 , -  2 Mixing mud 
2 1 .  Beaming rode t o  bottom 

A-:? 8 n 4 9 MFxing mud 
a z. .:a 
LC - --, d* .-* . 
-<- CC 

6 - 3  Reaming  rod^ t o  bottom 
- - 
SF .: 8 -*. 4 2 Mixing suud 
x.;->- . .. 9 ' . n a y  8 - 4.: Reaming rode te bottom, fwiae . ..-, .- i..f 9 #I i ii r, 2.. -. 
;+- - Mixing mud 

4 f l  . - 9 atite Fiixing mud - * 

. % 10 Day 

.... . 10 H i t e  
-., -2 
s4 -.. 
, -:-:. .- t XX Day 

12 w 
, .... 
, . , . ._ . _ 13 Mite 

t3 Day 
* - 

- -. 24 Da7 
I 4  M i t e  
13 Day . : 

--. .  - - 13 H i t e  

6% 13 'Ieduea hole  HQ t o  IQ @ 292' 
10 5 Beaming hole  . 

i, 20 10 Beaming casing 292 - 235' 
2 1 Mixing mud 
4 2 Mixing atud . . 
4 2 Wiring mud, frnsh h o l e  
4 2 Mixing mud 
4 2 YSxing mud 
4 . 'z.--- .-.,- . n  - . - .  - .  __ 
4 -2 . n r -- 

"0. Credit  a 
240~80 ." ~ 3 2  "=3) 

- .  . -;M8 

3-3 0 
81.0700 

- .. a a? - 48 - 



- - - - - - - - - - -  - -- - - - - - -- - 

5 I 

L.' 
' . .n :+ . 

nQrs Drilling ltd. 155 West 3rd Avenue Vancouver 10, B.C., Canada 
Subsidiary ot Area Code 6041872-1675 
Bow-Valley Industries Ltd. . 

0 0 f 

1 DATE Auguet 23, 1974 

TO*. 0 Utah Mimes Ltd. INVOICE NO. 5106 

Jobs 1-437 

PIeXd Cost Work con't... ' 

q-3 0 1 
Tota l  Man Haurs b 8 11.00 - 9 Q c F W  %S3oa60 
TotaL DtiX.3, Hrs. 4&9 @ 9.00 

1 to - 3 c N . o ~  
Dip Test (HOXe Re 211) 

' 11 @ 500' S x 13.73 $1.25 
IX @ 832' 3 x 15.14 

. . 
4s. 4s 

Mod Supplies Shipped 

Thiesrea Equipment - Inv, f14618 (copy attached) 

F i e l d  Cost Dia~onds Coaaumed 

June 16 - 31, 1974  
D.D. Bale # l O l  

0 

. - -  f Bq She1 # MtyAlO& 
Original  Cost  155.38 

-_- B ~ C O V ~ ~ Y  7.47 
t o e a  

. . 
-.. ' 147,91* 

4 BQ Core B i t s  #'s 16L9761, 9762 ,  63, H4L9793, 
Ex Original  Cost  415 sf 1249.94 = 996.73 
8ecovery 415 of 146.89 a .  317.. 51 

,: ' Itoea b - 
._ --. 
. d  
.,=' *-: - 1 . . P.B. Bole #I02 
A .  

& Btl Impregnated Shoe 
2. 
..I .- Total Loss , a- *- . . . *:. 
- .- , .. 
>. . 
. . . . 5% b.8.T. 

-0 

-. 
81-0700 . .  - 49  - 

-"- - -  .- --- - - -  . 
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nors Drilling Ltd. 
Subsldlary of 155 WEST 3rd. AVENUE, VANCOUVER, B.C. CANADA V5Y 1E8 
BOW Valley lndustres ~ t d  AREA CODE 6041872 - 1675 

Job: 1 - 4 3 7  
INVOICE NO: - 5 14 1 

Utah 'Mfnes Ltd. DATE: S e p t .  6, 1974 
. . 6412 - 510 W. Hastings St,, 

Vancouver; B.C. V6B IL9 

SURFACE DIAMOND DRILLING 
Bolberg, B.C. 

August 16-31, 1974 

Footage F e e  

D.D. Hole EC 110: 772 - 1000 228 @ 15.15 3454.20 
1000 - 1004 , 4 @ 18.20 72.80 

112: 0 -  100 loo@ 12-50 1250.00 
100 - 103 3 @ 15.00 45.00 
103 - 220 117 @ 13.75 1608.75 
220 - 500 280 @ 12.50 3500.00 

fBP n 500 - 536 36 @ 13.75 495.00 
113 : 0 - 30 30 @ 12.50 375.00 

30 - 310 280 @ 13.75 3850.00 
114: 0 - 75 75 @ 12.50 937.50 

75 - 196 121 @ 13.75 1663.75 
196 - 485 289 @ 12.50 - 3612.50 20,864.50 

1563 

Meals Served Your Personnel 
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nOrS Drilling Ltd. 155 West 3rd Avenue Vancouver 10, B.c., Canada 
Subsidiary of 
Bow Valley Industries Ltd. 

Area Code 6041872-1675 

0 e 
o DATE Sept, 6/74 I 

Utah Mines Ittd, 
Tv. e e INVOICE NO. 514% 

e e Job s 1-437'  
Page 2 

I 

Field C o s t  Work 

Aug 16 Day 1 48 I0 Tear down Q ready f o r  move 
17 * 40 10 BuildPrig set up 
118 " ' a  40 10 Move t o  Bola Ec 112 

4 Complete setting up 
4 Nixing mud 

19 Eight  2 
2 Yixing mud 

Z Reduce hole te BQ 
2~ 4 Ream hole for casing 

2 Znetal l  casing for BQ 
3 Mixing mad 

1 Hixing Hud 

f Hixirig Mud 
8 Moving t o  Bole  EC 114 

25 Night 2 Hiring Mud 

4 xpr Lost c i r c u l a t i o n  
- .,. 2 Nixing mud 

2 Bean ho le  80'-142' 
f i  Mixing mud 
3 Reaming 105'-191' 
2 Casing 191' 
1 Hixing mad 
3 R e a r  casing 191'-21%' 
f, Mixing laud 

I Mlxiorg mad 

1 Wiring =ad 

'_ " ? .  . , 
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nOrS Drilling Ud. 155 West 3rd Avenue Vancouver 10, B.C., Canada 
Subsidiary of 
Bow Valley Industries Ltd. 

Area Code 604/872-1675 

0 a 
o DATE S a p t r  6 / 7 4  

TQ -. . Utah Pinee Ltd* 0 INVO~CE NO. 5 1 4 1  

Jeb t 1-437 I 
a 0 

Page 3 I 
I 

PLeld C o o t  Work - eon't y, 
Date - Shfft D r i l l  T $ rre  an' drs - B$fl' $estrrks 

Aug 16 Day 4 2 Mixing mud 
17 " V Sb Cl8anfng"oat hole  
3.7 " 2 2 Hixlng mad 
17 Night  
X 8  Day 
19 " 
19 " 
20 " 
21L n 

" 4 2 n n 

8 2 4 sen tearing down 
26 6% P a l l i n g  cas ing  
14 3b Prepare for move 
40 X 0  4 men prepare f o r  nova 
38 30 4 man b t i l l d  set up 

22 a 
23 
24 
25 
28 
28 Night 
28 '! 
29 Day 
29 " 
29 Bight  
30 bay 

-. . 30 Night  
. . 

60 10 Hauling rods to h e l i p o r t  
40 10 4 men moving 
40 10 4 s e n  moving 
14 7 Complete setting up 
4 2 Mixing mud 
12 6 R e a n  c a ~ i n g  30'-60t 

4 2 Wixing mud 
1 1 Claaning o a t  hole 
4 2 Mixing mud 
4 2 n II 

4 1 n n 

2 2 (r w 
31 Day 2 - - 4 - 2 mud 

46 570 186 
Credit  3 moves -48 . - ., . . r . ' -  . . . - 46 522 186 

, - 
-. : - . - 

. . -* 46 X O . 0 0 .  460,OO 
. . Totar Walking T h e  

6 

1674.00 Total D r i l l  Hours 186 @ 9.00 
Yotal  Man Baurs 522 @ llcOO 9742.00 7,876.00 

*. . - 
D i p  Teat (Hob EC 110) ' : 

Z t e s t  @ 500' 3 U 3.3675 41.25 
1 te.8 o ~ 0 0 0 '  . 3 x 25.15 - 45.45 86,70 

i - 
SEP 9-1974 

0 * % 

g=.. . A 

*'b..:. gi . ,  

Dl-0700 . . (r 
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nnors Drilling Ltd. \ 

Subs~d~ary of 155 WEST 3rd. AVENUE, VANCOUVER, B.C: CANADA V5Y 1E8 i 
Bow Valley Inauslres Ltd AREA CODE 6041872 - 1675 ', 

- *c K C\VA.!J \ ', .. -- 
, .? t- ---. JOB: 1-437 

0 Utah Mines Ltd., - INVOICE NO: 5199 
#412-510 We Hastings S t ree t ,  DATE: September 24, 1974 
Qanco.mer, Be C. V6B lL9. ---,. . . :.& &\A!: .p S\,~.~\%,.T 

b 
*.A . . 

: . . P  ,- .v - ..-- 8URFA.CE DIAMOND DRILLING 
HOLBERG, 8. C- - 

September 1 - 15, 1974 

FOOTAGE FEE 
Do D, Hole # EC-113 310' - 500' - 190' @$13.75 $2,612.50 

500' - 756' - 256' 15 .U 3,878.48,;--. . -'. - 
EC-114 485' - 500' - U' 12.50 187.50 
EC-115 0 ' -  1 4 ' -  14' 12-50 175.00 

14' - 405' - 391' 13.75 5,376.25 
EC-116 0' - 32' - 32' 12.50 400.00 

32' - 178' - 146' 13-75 2,007.50 
. . - $14,637.15 

1044 ' 
MEALS SERVED YOUR PERSONNEL 
Sept. 1-15/74 (copy attached) 79 Meals @$3.00 - 237.00 

TRACTOR IU?NTAL Sept. 1-15/74 112 Month $800.00 
5% Tax 40.00 840.00 

FLnD COST WORK Walking 
Date - ' S h i f t  D r i l l  8 - Time Man H r s .  D r i l l  Hrs; Remarks 
Sept. 1/74 Day f 1  2 2 1 Mixing Mud 
Sept. 1/74 Day 1 - 1 0  5 S t a r t  t e a r  down 

1 Sept. 3/74 Day 3 30 1 0  Tearing down 
Sept. 6/74 Day 1 - 30 1 0  S t a r t  new setup + i 
Sept. 7/74 Day 1 - 40 10 Complete setup I 

1 40 
I 

Sept. 8/74 Day . -. 10 Moving t o  Hole EC115 

'>. .,. I 
! - *--a- . ....... .I.. - - - C'...r- ----y. . . . . . . .  i. . , , .+-- +..h.%%*-.s.:---- L.:.: -.-2'. . . -- . . * -  

- -* . -  ,-. - 
. .  - .U. . . . ---..-- .-- -. *<  .*". ; 

iii , 
, .. I - -. . -2: ,.!- '.. --, t -  . .,. . . .  - 1 . .  .., - - c . . . .  - ,* . ... r t . .  - - -  .-:..,:.. - .  . - ' . . . I.!. '.. . . , ._  -, ; * ' .. 1: r : '. - .- * .  . . .: ) - * - - -  . .  --.:- & ,:; .; - --.-- -. - ..T.. , .. t . . .- 

:!I . ' ...... . . . . . . .  a .  - .  
. . -- . -  . . -  . - 1 .  

.. . .  -. . 
1 '  I . . .  . . I.... I r .  - .  '. , 

- -  . - .. 
: t . . . ' .  
, , .... . 4 . .  ".. i , . - . .  . * , 4 . .  

a. . .t . =  ;'- ., , t ' -' 
. .  ..... 2 .  . . .  

I ,  , , . . .  I .  ' - - 
I 

* 
. . !o . - .  \ i 

e - - C ?: . .- .- . . .:? 

i !  r .  . . 
. . . - 

I 
.a, - 

J : ;, . I' . + . . - - 
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nOrS Drilling Ltd, * 155 West 3rd Avenue Vancouver 10, B.C., Canada 
Subsldiary of Area Code 6041872-1675 
Bow Valley Industries Lld. . 

Utah Bba Ltd,, 0 DATE Sept-4s 1974 

INVOICE NO 

Page 2, .. ' - 
. - , x:., i 
.-,-; &' 

-t 
MELD COST WORK CQ3'Tr m k i n 8  
Date - S h i f t  Drill # Time Man Hrs. Drill Hrs. Remarks 
Sept. 9/74 Day 1 40 10 Moving to Hale E C l l t i  
Sept. 10/74 Day 1 - ,. 1 0 m  5 Beam NW Casfng 14'-20' 
Sepr, 10/74 N i g h t  I . 112 6 -  ss " 20'-25' 
Sept, 11/74 Day 1 - 10 5 *t 

n 
" 25'-40' 

Sept, 11/74 Nfght 1 - 17 " 10'-40' 
Sept, 12/74 Day 1 L 4 2 Hove ~ U P P ~ Y  P W  
Sept, 12/74 Day 1 ... 14 7 Beam casing 0'-58' 
Sept* 13/74 gay 2 - 4 2 11 " 58'066' 
Sept. 13/74 Day 1 -, 2 1 - M t n i n s w  
Sept. 14/74 Day 1 2 1 I1 t 8  

a p t ,  33/74 Day 1 - 2 1 w n 

Sept. 1/74 Day 2 . 2 1 )t I t  

Sept. 4/74 Day Z .) 2 1 n tl 
I 

Sept. 5/74 Day 2 ... 2 I. n w I 

Sept. 6/74 ' Dsp 2 .I 4 2 w n 

2 0 4 2 n w I Sept. 7/74 Day 
Sept. 8/74 Day 2 ..) 4 2 w n 

Sept, 9/74 Day 2 .I) 8 4 Pull casing tear down 
Sept. 10/74 Day 2 .I 40 10 Tearing down 

, Sept. 11/74 I)ay 2 40 10 Building se t  up 
Sept. 12/74 Day 2 = 32 8 , Wait on ehlicopter 
Sept. U/74  Day 2 L 40 10 

" Sept. 14/74 Day 2 20 6 
.I 

-g 
Sept, 14/74 Day 2 4 2 EKdng mud 

. Sept. 14/74 Night 2 .. 2 1 Misdng mnrd 
a p t .  15/74 D ~ Y  a .D 4 2 -8 nlud 
Sept. 15/74 Day . 2 - 4 2 Resm w i n g  32'43' 

2 Sept, 15/74 Night 2 
I 

w - .& .T 483 
CREDIT 2 HOVES - - 32 - ., I 

451 . . . - 1  

TOW WALKING TIME 5 @$10,00 8 50.00 - .  
TOTAL DRILL EOURS Is% 90 00 1,435.50 
TOTAL E k ?  HOURS 451 u. 00 4,961.00 6,446.50 

DIP TEST 301s # EUU4 
1 Test @50OV 3 x $12.50 37.50 . 

I r 

- 
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i b DRILLING AGREEMENT 

THIS AGREEMENT, entered into this 24th day of 

MAY , 19 74 by and between - - - 
UTAH MINES LTD. , a 

I corporation, hereinafter referred to as "Owner", and 
1 

i 
CONNORS DRILLING LTD*, 

# *. 

I 
155 WEST 3RD AVENUE, 
VANCOWER, B.C., V5Y 1E8 

~ hereinafter referred to as "Contractor", 

WITNESSE~H: 

WHEREAS, Owner desires to have Contractor carry out 
I 

a drilling program on certain lands controlled by Owner and 

located in 

I ~ 
I 
I 

I ; and 
I 

I WHEREAS, Contractor is desirous of performing such 

1 
drilling program for Owner and is fully equipped and capable to 

perform such work; ~ 
NOW THEREFORE, in consideration of the covenants and 

conditions hereinafter set forth, Owner and Contractor mutually 

I agree as follows: 

1. WORK TO BE PERFORMED: Contractor agrees to perform 

fully and completely all drilling and/or coring work requested ~ by Owner to be done by Contractor on the abovementioned lands, 

C such performance by Contractor to be in strict conformance with 

~ - 
the terms and provisions of this agreement and specifically in 

conformance with those provisions set forth on Schedule I 

attached hereto and by this reference incorporated herein. 

All work to be performed by Contractor hereunder 

shall be done at such times, such locations and in such manner 
b 

as requested by Owner, kubject, however, to the specific provisions 

set forth in Schedule I hereto. 

' 'P-\ w 
701007 
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est cooperate with such other contractors, if.so requested by 

2. WORKMEN AND EQUIPMENT: Contractor agrees to furnish 

nd maintain in first class operating condition the equipment, 

machinery, tools, and supplies specified in Schedule I hereto, 

or necessary to perform theawork as set forth in said Schedule I 

hereto, and all labor, including superintendence, and all other 

things whatsoever required or convenient to properly perform 

the work specified in this agreement and within the time herein . 

required. Owner may require Contractor to discharge from the 

performance of this contract any employee deemed to be in any 

way objectionable by Owner.. No equipment furnished by contractor 

hereunder for use in the performance of this agreement shall, 
I 

I without the prior consent of Owner, be removed from the site of 

the work until such time as the performance of this contract 

shall be completed by Contractor. 

3. COMMENCEMENT AND PROGRESS OF WORK: Unless 

otherwise specified in Schedule I herein, Contractor shall, 

within TEN days after being notified by Owner 

to start work, commence work in the field at such locations as 

Owner may designate and shall thereafter continue diligently 

in the performance of the work at such rate of progress and at 

such locations as may be required by Owner and shall fully 
Q 

. complete said work to the satisfaction of Owner. - 

4. NO REPRESENTATIONS TO CONTRACTOR: It is understood 

that Contractor has satisfied itself as to the nature and location 

of the work, the character of the soil, rock, or other materials 

to be encountered, the character, kind and quantity of equipment 
4 

needed for the prosecution of the work, and the conditions under 

which the work is to be performed and Owner has made no 

0 
- 2 -  . 
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I 
1 
I 

I 

1 . representations to Contractor concerning the conditions to be 

1 .  encountered in the performance of the work. No verbal agreement 
I 

I or statement shall affect or modify'any of the terms or 
I 

prbvisions of this contract and no change, amendment, or 

modification of the terms or conditions of this contract shall 
I 

I be valid unless reduced to writing and signed by Owner and 
i . - 

contractor, 

5. LIENS AND CLAIMS: Contractor shall discharge at 

once all liens, claims, stop noticesf or attachments which may 

be filed or levied in connection with the work done by Contractor 

under this agreement and shall pay all taxes levied upon 

Contractor, its employees, equipment, property, or operations 

and Contractor shall hold Owner, Owner's property, and the 

lands upon which the work called for in this contract is being 

performed harmless therefrom. Contractor shall pay promptly 
l 

and in full the claims of all persons, firms, or corporations 
I 
I 

performing labor upon or furnishing equipment, materials, 

supplies,.or power used in the performance of or contributing 

to the work described in this agreement. 

Upon completion of work under this agreement, 

Contractor, if required by Owner, shall deliver to the Owner a 

complete release of all claims for taxes, liens, claims, stop 

notices, or attachments arising out of this agreement or receipts 

in full in lieu thereof and if required in either case, an 

, affidavit that, to Contractor's knowledge, such releases or 

I 0 . receipts include all labor and material for which a lien, claim, 
1 ~ stop notice, or attachment could be filed, 

6. LIABILITY FOR INJURIES AND PROPERTY DAMAGE: 

Contractor shall save harmless Owner, Owner's property, and the ~ 
, lands uponwbich the work called for ir, this agreement is being 

performed from all liability for injury to or dehth of persons 

and for damage to property in any way arising out of Contractor's 

I performance under this agreement. 

C 
I 

I 
- 3 -  
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which t h e  wor 

o r  i n  t h i s  agreement i s  being perf i rmed from any c la im,  

o r ' expense  a r i s i n g  o u t  of  any a c t i o n  o r  proceeding f o r  t h  

infr ingement  o r  a l l e g e d  inf r ingement  of  any p a t e n t  a r i s i n g  

I o u t  of ,Cont rac tor ' s  performance under t h i s  agreement. 

8 .  PAYMENT: I n  c o n s i d e r a t i o n  of t h e  covenants of  t h e  

I 
Contractor  h e r e i n  s e t  f o r t h e a n d  t h e  f u l l  and prompt performance 

o f '  t h i s  agreement by Contrac tor ,  Owner a g r e e s  t o  pay t o  

I Contrac tor  and Contrac tor  a g r e e s  t o  r e c e i v e  and a c c e p t  a s  f u l l  

compensation f o r  C o n t r a c t o r ' s  performance of t h i s  agreement, 

~ and a l s o  f o r  any l o s s  o r  damage t o  Contrac tor  a r i s i n g  o u t  of 

t h i s  agreement o r  from a c t i o n  of t h e  elements  o r  f romunforeseen  

- d i f f i c u l t i e s  o r  o b s t r u c t i o n s  which may be encountered i n  t h e  

I performance of  t h e  c o n t r a c t ,  and f o r  a l l  r i s k s  of every d e s c r i p t i o n  

t o  Contrac tor  i n  connect ion wi th  t h e  work, those  sums set f o r t h  

i n  Schedule I1 a t t a c h e d  h e r e t o  and by t h i s  r e f e r e n c e  incorpora ted  

he re in .  

An estimate w i l l  be  made by Owner once each - 
I 

I 

ca lendar  month dur ing  t h e  t e r m  o f  t h i s  agreement of t h e  amount 
I 

of work completed by Contrac tor  dur ing  t h e  preceding ca lendar  

month and Owner w i l l ,  on o r  b e f o r e  t h e  l as t  day of each ca lendar  

month, pay t o  Contrac tor  t h e  amounts due under t h e  t e r m s  o f  
I 

I .Schedule  I1 h e r e t o  f o r  such work completed by Contrac tor  dur ing  

I C 
s a i d  preceding month. The e s t i m a t e s  and c a l c u l a t i o n s  made by 

. Owner a s  t o  t h e  amount of  work done by Cont rac to r  hereunder s h a l l  - 

be f i n a l  and binding upon Contrac tor  and s h a l l  conc lus ive ly  

I e s t a b l i s h  t h e  amouht of work done by Cont rac to r  hereunder.  

9.  BOND: Contrac tor  s h a l l  f u r n i s h  a s u r e t y  bond i n  

form s a t i s f a c t o r y  t o  Owner, w i t h  a s u r e t y  approved by Owner, i n  

I the amount of NOT APPLICABLE ' ($ 1 

guarantee ing  t h e  f a i t h f u l  performance of t h i s  agreement by 
I 

Contrac tor  and t h e  payment by Contrac tor  of  t h e  c l a i m s  of a l l  . 

C persons,  f i rms  o r  cb rpora t ions  performing l a b o r  upon o r  f u r n i s h i n g  

I 

L 

materials, equipment, s u p p l i e s  o r  power used i n  the performance ~ 

- 4 -  
P A  
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1 C 
I 
I of t h i s  agreement. 

No work s h a l l  be commenced under t h i s  c o n t r a c t  

u n t i l  t h e  r equ i red  bond is  produced and submit ted t o  Owner. 

Should any s u r e t y  upon t h e  s a i d  bond become unacceptable  t o  

Owner f o r  any reason a t  any t i m e ,  Cont rac tor  w i l l  promptly f u r n i s h  

such a d d i t i o n a l  s u r e t y ,  s u r e t i e s ,  o r  s e c u r i t y  as Owner may 

I r eques t ,  

PO, TERM OF CONTRACT: ~ n l e ' s s  t h e  p rov i s ions  o f  

Schedule I s h a l l  s p e c i f y  a d i f f e r e n t , l e n g t h  of  t ime dur ing  which 
I 
I 

Contrac tor  s h a l l  be bound t o  perform under t h e  terms of t h i s  

agreement, Cont rac tor  s h a l l  be o b l i g a t e d  t o  perform for-Owner 

under t h e  p rov i s ions  of t h i s  c o n t r a c t  upon t h e  l ands  herein-  
I 

above descr ibed ,  a l l  d r i l l i n g  work reques ted  by Owner t o  be 

performed by Contractor  dur ing  a pe r iod  of one (1) year  from and 

~ a f t e r  t h e  d a t e  of t h i s  agreement, provided, however, t h a t  
I Owner may, a t  any t i m e  a f t e r  t h e  completion of  t h e  minimum 

amount of d r i l l i n g  work guaranteed t o  Con t rac to r  under t h e  pro- 
I ~ 

v i s i o n s  set  f o r t h  i n  Schedule I, t e rmina te  t h i s  agreement by 

g iv ing  n o t i c e  of such t e rmina t ion  t o  Contrac tor .  

11. INSURANCE: Contrac tor  s h a l l  o b t a i n  and c a r r y  

I dur ing  t h e  per iod  of t h i s  agreement a t  C o n t r a c t o r ' s  s o l e  c o s t  

t h e  fol lowing insurance  coverage: 
I 

I Insurance Coverage Minimum Limi ts  

I ~ o d i l y  I n  jury  L i a b i l i t y  Each person $100,000.00 
inc lud ing  Contrac tua l  L i a b i l i t y  

r"""> and Completed Operations Eachoccur rence  $300,000.00 
'w 

Proper ty  Damage L i a b i l i t y  Each occurrence  $100,000.00 
I 
I i nc lud ing  Contractual  and 
I 

I Completed opera t ions  Aggregate $100,000.00 
1 

. Automobile: ( Including owned and non-cwrxd automobiles) 

Bodily I n  jury  Each person A $100,000.00 
Each occurrence  $300,000.00 

Proper ty  Damage Each a c c i d e n t  $100,000.00 
t 

I .  

C I 
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C 1- 

Workmen's Compensation F u l l  S t a t u t o r y  Compliance 
and Employer ' s Each person $100,000.00 
L i a b i l i t y  Each a c c i d e n t  $300,000.00 

I No work under t h i s  c o n t r a c t  s h a l l  be s t a r t e d  u n t i l  

c e r t i f i c a t e s  of  insurance  conforming wi th  t h e  above minimum 

requirements  a r e  obta ined  and submit ted t o  t h e  Owner, Insurance 

companie's must be s a t i s f a c t o r y  t o  Owner, and p o l i c i e s  must 

provide t h a t  t e n  (10) days '  w r i t t e n  n o t i c e  be given ko Owner 
I P 

p r i o r  t o  c a n c e l l a t i o n  o r  annulment, 
! 

12. COMPLIANCE WITH THE LAW: Con t rac to r  and i t s  

employees s h a l l  a t  a l l  t imes  observe and comply wi th  a l l  s t a t u t e s ,  

I ordinances,  and r e g u l a t i o n s  of  any n a t i o n ,  s t a t e ,  province,  ~ 
munic ipa l i ty  o r  o t h e r  governmental a u t h o r i t y  o r  agency having 

I 

j u r i s d i c t i o n  over  t h e  p l a c e  where t h e  work hereunder is  being  

c a r r i e d  on, 
I 

13. PERMITS: Con t rac to r  s h a l l  o b t a i n  a l l  permi ts  and 

l i c e n c e s  necessary  f o r  t h e  performance of t h i s  c o n t r a c t  and s h a l l  

g ive  a l l  necessary  n o t i c e s  and pay a l l  f e e s  r e q u i r e d  by govern- 

I 
mental agencies  o r  by o t h e r  a u t h o r i t i e s  i n  connect ion wi th  t h e  

performance o f  t h i s  c o n t r a c t .  

14. SUPERINTENDENT: The Contrac tor  s h a l l  have a competent 

super in tendent ,  s a t i s f a c t o r y  t o  Owner, on t h e  work a t  a l l  t i m e s  

wi th  a u t h o r i t y  t o  act  f o r  Contrac tor .  The super in tenden t  s h a l l  

n o t  be changed except  wi th  t h e  consent  of  Owner u n l e s s  t h e  

super in tendent  ceases t o  be i n  t h e  employ o f  t h e  Contractor .  

G 15- CONTRACTOR NOT AGENT OF OWNER: I n  t h e  execut ion  

I 'of t h e  work t o  be performed hereunder,  Con t rac to r  s h a l l  o p e r a t e  

as an  independent c o n t r a c t o r  and n o t  as an agen t  o r  employee o f  

. Owner. Contrac tor  s h a l l  hold Owner harmless  from any l i a b i l i t y  
I 

, which may arise by reason of  any a c t i o n  o r  r e p r e s e n t a t i o n  of  

Contrac tor ,  i t s  agents ,  or employees. 5 

16. NOTICE AND PLACE OF PAYMENT: A l l  n o t i c e s  t o  be 
I 

given t o  Qwner by c o n t r a c t o r  hereunder s h a l l  be d e l i v e r e d  t o  

C 
, - 6 -  
I 
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. I SCi3El)rSLE I 

,.- WORK TRO' i IS IONS -- .-i 

*$$ 

1, The Contractor will provide equipment, supplies, 
t W 0  

and crews to operate cme drilling rig$ two (2) shifts per day, 
I 

*.including, but-not limited to all necessary drilling machinery, 
I 
I 

C - -. 
bits,, associated tools, motor fuels' and oils, repair parts, - . .= - . . 

I .  

, casing rods, core barrels, drilling muzs, cement, and all 
I .  

' necessary labor and supervision. contractor shall, at the coxnii- 
L 
r 

Z 
: -- . encement of work hereunder, at its own expense, transport all such 
. - '  .-. . . equipm&nt, supplies and personnel to the job site, 

I . -_ - . . . * 

I *: 
2. Holes will be drilled stafid EQ, NQ, or HQ wireline. 

. I -  

I 
In a11 instances, reasonable.'care shall be exercised to obtain the 
recovery of as high a percentage of Fore as the formation being 

drilled will reasonably permit. A11 such core shall be properly 

identified in correct order and placed in core boxes provided by 

Owner. Contractor shal.1 furnish a log of each hole.drilled, 

showing location and depth drilled and/or a daily record sheet with 

holes drilled and footage noted. said record is to be .signed by 
I 

the driller and will be used in computing payment for work done. 
I . 
I 3. The location, depth, and angle of each hole to be 

. drilled by Contractor shall be specified by the Owner. Holes shall 

have a minimum depth of 150 feet and a maximum depth of 1,200 feet. 

Notwithstanding any other provision of this agreement, Owner 

'.guaranteesathat a minimum of 5,000 lineal feet of drilling will be 

required of Contractor under this agreement. 
: -?.- 

4 .  i~he.~wner shall check the angle and direction of each 

hole in order to assure that the hole is being started at the 
I 

required angle and in the required direction. The Contractor 
. . 

I 

-. 
assumes no responsibility for any deviation that may occur in a . i -. _. - 1 
hole beyond the collar. The measurement of all holes shall be . - . :  - . %  

taken from the top of casing, or standpipe, as the case may be, A. * 
. . which shall be kept as close to the original.contour of the ground t . 
p as circumstances will permit. .. . - "e. * * 

# - . . 
: .  -. 

' . 5 .  Should cavitites or loose and caving materials, or 

&her adverse conditions be encountered, so that in the opinion of -- 
. the-owner and Contractor, further drilling in a hole is not-prac- 

' 

1 . tical, the hole m a y  be abandoned, and the Contractor shall be paid 

I at the xates specified in S~hedule I1 attached hereto for the foot- 
I 

5 

age actually drilled, provided, however, that the Contractor shall . :  

I 
not be paid when said adverse conditions are a direct result of t r ~ -  

3% 

I negligence on the part of the Contractor. The Contractor, at the 
t 

request of the Owner, will replace any driller not achieving sat 
I 

factory core recovery. a 2.  
- 4  '-. 

C 
. . ,. . . . .. . : . - .  

b 
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G .  . 6. The'Contractor shall provide board and lodging for 
: all Contractor's personnel and two (2) to four (4) of the company's 

.personnel. ' The Company shall pay the Contractor at the rate of 
C . . 

$ 3.00 per meal for its personnel. . . 

7 .  The Contractor will, at its own expense, provide 
. 

transportation for Ccntractor's equipment, personnel, and supplies 5 

1 .,:: 
to and from the drill sites and any camp established by Contractor. 

- .  
;I 

. . 

P 8. The Owner shall provide., at its own expense, all 
1 .  rigbts of way that may be required to.enable Contractor to move to I -  . - 
I1 

and from, and to operate on, the drili sites specified by Owner. 

1 .  
1 %  

Contractor shall be permitted to fell and cut such timber as may be ~~ required in the course of the work hereunder upon the property con- 
I1 

trolled by Owner, provided, however, that Contractor shall comply 
I 

I 
I ]  with all the terms of Owner's permits allowing such timber cutting. 
I 

* 
Owner shall save the Contractor harmless from any assessments for 

1~ 

stumpage, 
. . . 

- 9. This agreement and any disputes arising hereunder 

shall be interpreted and determined in accordance with.the laws of 
I the province of British Columbia. . . 
I .  

10. During the course of the work, the Contractor agrees 

. at all times, to keep operations free from accumulation of waste 

material, rubbish and garbage, and upon completion of the work, 
I ,, 

shall remove all tools, scaffoldings, surpius materials and rubbish, 
I 

I and leave premises in a clean condition. The Contractor shall 
obse;ve and comply with all applicable Federal and Provincial laws, 

, regulations and orders relating to of forest fires a 
. . 

I 

< .  sanitation, . . 
I . .  . 

I 
. . 

-.- . t . 
. - 8 - I . . - . . . . ' -,. e; .. . . 7 

8 
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PAYKGNT SCEECULE. - 
W Tho owner ~ b a l L  pa7 the Coatractor in Canadia 

i 
I conplaeod according to the f o l l o w i n g  achaduler 

I 1. Surfzce b r i l 1 3 n q  - 
! 

. . 
. . 

The price pot foot for core d t i l l i n g  in bedrock, froa 
shalZ be ae fo l l swe:  

Q - 500  fcot: 
500 - 1,000 feat 

1 , 0 0 0  - 1 , 5 Q G  f s e e  

0 - 100 f e e t  $12.50 a foot, 
3.00 - 250 feat: 

I .  

$15.00 a foot, 

Beyond 250  feet ,  at Field Cost, AE the cost of penetration its 
greater than $15.00 a foot, 

3,. F f e l d  C o ~ f  D e f i n e d  

*"Field Coat"  is d e f i n e d  f o r  tho  gurposo o f  ' C h i s  Agrcancnc as a11 
dFrect l abor ,  including c u p o r v i s i o n ,  at $11.00 a man hour, d r g l l  and 
equ ipnme  (support) rental ac $ 9 , 0 0  per d r i l l  rig Iiour, and tllc c o a t  
of pi2e or cas ing  l o s t ,  and materials and supplias consumed in the 

.' work, 
4. ' Casing, Rozninp, Cementing and l u d  Circulation oporafiona. 

,Ln ovarburdan or bedrock, i f  aod when roquircd,  sball be at  Fiold 
Coot* 

: 

.. 5 b pipa or Casing Left in Holes 

Any Casing, Casing Shoe b i t s ,  or p i p e  l e i e  in h o l e s  et O ~ ~ n e r ' n  
requasf, s h a l l  ba paid for  by owoar at tho Conrrsctor'a Cost, P.O.S. 

, tho d x i l l  site, 
I 

i 6.  Surveyin? NOXQS C. 

1 Any Clinometer survay toquitad by Owner, t ball be p a i d  by Ownes 
at a'roce equal t o  tho conr o f  throe f o e c  of d r i l l i n g  at the  d e p t h  
whcro tested.  - ,: . 

1 ,  
I 

C 

7. S l u d g e  Samples 
? 

'  he Contractor ohall a t  the  Ownarts request, c o l l e c t  sludge I 

s amples  when possible n t  no coat to Owner. Containers for such saa- . 
R""; p l o s  shall be  p r o v i d e d  by Ownar at no c o s t  to Coatractor. w 

I 8. Standby Tine 
I . . 
I - Standby tima at request of Owner, e h a l l  be paid  at P i o l d  Cost, 

' 9 ,  . Travel T i n a  . 
1 

,Should  the  travel time between drill camp and drill sttes axcaad 
oca ha l f  hour p a r  man, p a r  day, t h e  Company agreee t o  re-inbursa t h e  
Coatraceor for a l l  the travel'time at tha rate of $10.00 n nan hour. 

I 

8 

10. Water 

If the source o f  water aupply  is a distanco greater than 1,500 
1 - feet fron t h e  d r i l l i n g  site or a v e r t i c o l  lsft of over 300 f a o t .  owner 
I 
I 

.ball pay Contractor's actual c o s t  for transporting vater i n  excess of 
ps 1.500 f e e t  distance or over l i f t 8  in excess of 300 f a c t .  
b' 

.. . . . 
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Tho f l r s e  16 can hours Zncurrod fn m o v l n ~  b e c ~ o a n  d r i l l  ~ i t e e  
a h a l l  be for  tOn Concrsccor's Account. Any a d d i k i o n a l  t i n e  incur%- 
od in novas betwoan d r l L l  sLtas would be for tho Compeny'n Accout f  
a t  Field Cost.  

12. HobiZizntion and D e ~ ? o b i l i z n t a  




