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SUMMARY 

The 1987 Churn D r i l l  program i n  the  South B ig  Salmon River  V a l l e y  
between Mar t in  Creek and L iv ings tone Creek was not  successful i n  
l o c a t i n g  p re -g lac ia l  go ld  bear ing channel. Modest amounts o f  extremely 
f i n e  grained go ld  was found i n  t h e  top  26 f e e t  o f  ho le  SAL 87-1 and the  
top 41 f e e t  o f  hole SAL 87-2. Only minor amounts o f  extremely f i n e  
gra ined go ld  was found a t  depths below 41 fee t .  

Two keystone Churn D r i l l  holes were d r i l l e d  f o r  a t o t a l  o f  104 fee t .  
D r i l l  i ng  took p lace over a 13 day pe r iod  comencing October 22, 1987 and 
f i n i s h i n g  November 3, 1987. D r i l l  ho le  SAL 87-1 was d r i l l e d  t o  29 f e e t  
then abandoned due t o  the  b i t  becoming stuck down the hole. The ho le  
had def lec ted  causing a curvature i n  the casing. Hole SAL 87-2 was 
loca ted 20 f e e t  t o  t he  south o f  SAL 87-1. I t  was d r i l l e d  t o  a depth o f  
75 fee t .  This ho le  was stopped due t o  d i f f i c u l t y  i n  d r i v i n g  the  casing 
deeper and excessive i n f l o w  o f  ground water. Bedrock i n  t h i s  area i s  a t  
a depth greater  than 75 fee t .  

The South B ig  Salmon River  Va l l ey  appears t o  have been a t  l e a s t  
p a r t i a l l y  scoured du r ing  the  Ried g l a c i a l  p e r i o d  as t h e  i c e  sheet moved 
northward. F l u v i o g l a c i a l  gravels  were then deposited i n  the  v a l  l e y  as 
the  i c e  sheet re t rea ted .  

Gravels conta in ing  extremely f i n e  grained go ld  were deposited over t h e  
barren f l u v i o g l a c i a l  g rave ls  i n  broad a l l u v i a l  fans as a r e s u l t  o f  t h e  
eros ion o f  g o l d  bear ing  bench gravels. 

Pre-g lac ia l  gravels  (go ld  bear ing)  may e x i s t  on the  east  s ide  o f  a 
bedrock r i d g e  t h a t  p a r a l l e l s  t he  South B i g  Salmon River  near i t s  
confluence w i t h  Mar t i n  Creek. This  r i d g e  extends onto the  sub jec t  
p roper ty  i n  t he  v i c i n i t y  o f  t he  #2 Placer  Lease 7524 c l a i m  post. No 
t e s t i n g  o f  t h i s  area has been c a r r i e d  ou t  t o  date. 

The go ld  found i n  t h e  surface gravels o f  t he  nor thern  p o r t i o n  o f  Placer  
Lease 7524 i s  genera l l y  extremely f i n e  gra ined t -  100 mesh) and 
extremely f l a t .  The Cory Shape f a c t o r  ana lys is  i nd i ca tes  t h a t  a l though 
the edges o f  the  go ld  gra ins  are angular, i t  i s  angular o n l y  i n  one 
dimension. The gra ins  are very  f l a t  and extremely t h i n  i n  cross 
sect ion. Th is  shape ana lys is  expla ins why some o f  the  go ld  f l o a t e d  on 
the  water i n  the  pan. This extremely f l a t  shaped gold along w i t h  i t  
extremely f i n e  grained p a r t i c l e  s i ze  would c e r t a i n l y  present recovery 
prob 1 ems. 

The gravels con ta in  many t h i n  layers  o f  c l a y  mixed w i t h  sand t o  f i n e  
gravel s ized p a r t i c l e s .  Some o f  the c l a y  ma te r ia l  breaks up f a i r l y  
e a s i l y  w h i l e  some i s  very  s t i c k y  and d i f f i c u l t  t o  break up. This  may 
cause processing problems. 

The d r i l l  program and the  l i m i t e d  amount o f  reconnaissance work around 
the p rope r t y  i n d i c a t e  a geomorphological ly complex depos i t i ona l  h i s t o r y .  



1.0 INTRODUCTION 

The South Big Salmon River Dri 1 1  ing Program was designed to discover if 
gold bearing pre-glacial gravels exist in the wide valley area located 
east of the South Big Salmon River between two tributaries, Martin Creek 
and Livingstone Creek. The informat ion gathered from the program would 
determine whether further work should be undertaken to explore for 
potential mineable placer reserves. 

A program of overburden drilling was carried out using a modified 
Keystone Churn Drill. This drill is mounted on tracks that have been 
secured to steel skids. The entire unit is towed from drill site to 
drill site using a cat. 

The target area is a relatvely unexplored portion of the South Big 
Salmon River Valley. The South Big Salmon River flowed across this old 
valley bottom and was mostly likely a braided stream that carried 
fluvioglacial gravels from the toe of a retreating glacial ice sheet. 
This drill target was selected to test for the possible existence of a 
buried pre-glacial gold bearing gravel channel. The drill site was 
spotted next to an old shaft that was excavated by the "old timers". 
The shaft was filled with water and thus could not be examined. It is 
believed that the "old timers" dug this shaft to try and locate 
pre-glacial gravels. As there were no records available on this old 
work, it was decided to drill test this same area of ground. 

The South Big Salmon River area is a historical gold mining camp and its 
mining history goes back to the Klondike gold rush period around 1899 
when gold was discovered in Martin Creek and Livingstone Creek. 
Numerous old pits and shafts are located on this placer lease as well as 
on Martin Creek, Livingstone Creek, bench areas and old dry stream beds. 

2.0 LOCATION AND ACCESS 

Placer lease 7524 is located along the east side of the South Big Salmon 
River some 50 miles by air northeast of Whitehourse, Yukon at 61 degrees 
18' 30" north latitude and 1340 20' west longitude (Fig. 1).  

The property starts at a point on the South Big Salmon River 
approximately 2.5 miles downstream from its confluence with Martin Creek 
and extends upstream for 2 miles to within 0.5 miles of its confluence 
with Martin Creek. 



YUKON LOCATION MAP 

SOUTH B I G  S A L M O N  R I V E R  

P R O J E C T  - 1987 
FIGURE # I  



An airstrip located on the north side of Martin Creek near its mouth 
provides year round access to the property by fixed wing aircraft. A 
second air field, called Emninger Field, is located 7.9 kilometers (4.74 
miles) north of the Martin Creek air strip. This airfield has been 
brushed out to a length of five thousand (5,000) feet and can be 
upgraded with little work to handle large freight planes such as 
Hercules aircraft. 

The principle land route into the area consists of one hundred and two 
(102) miles of pioneer road which links the property with the Yukon 
Highway at Whitehorse, Yukon. This road traverses southwest from 
Livingstone, Yukon, and crosses the South Big Salmon and Teslin Rivers 
to connect the property to Whitehorse, Yukon. The road is used by local 
miners to move heavy freight to the area during winter months when ice 
provides natural bridges over the rivers. 

Whitehorse, Yukon, located at Mile Post No. 918 on the Alaska Highway, 
is the capital of the Yukon Territory, and is the supply center closest 
to Livingstone, Yukon, and Martin Creek. Whitehorse, Yukon, is serviced 
by schedules airlines and various trucking operators. 

3.0 UNITS OF MEASUREMENT AND GRID CONTROL 

Imperial System units have been used in this report for the following 
reasons: 

1) Reports and work conducted by others on the Martin Creek and 
Livingstone Creek areas was reported on using the Imperial Systea. 

2 )  Drill tools and sample intervals etc, are measured in Imperial units. 

3 )  The Imperial System appears to be the standard i;n the Yukon placer 
industry (the Placer Mining Act is still in Imperial units). 

4) The drill hole location grid was compassed in and distances between 
stations were measured using a metric unit chaining machine. All 
drill holes have metric coordinates and the grid lines are 
identified by a metric unit line number. These units were converted 
to imperial units to facilitate the plotting of the drill holes etc. 
on a 1 inch = 400 feet scale field map. In the event that all data 
is required to be recorded in metric, the grid and drill hole 
coordinates are already established in this system. The 1 inch = 
400 feet field map has been converted and drafted by computer at a 
scale of 1:4,000 (Fig. 2).  

Gold weights are reported in their standard units, namely milligrams, 
grams and troy ounce ( 1 troy ounce = 31.1035 g) . 



A grid was established in the property to facilitate the mapping of 
geomorphic features and spotting of dri 1 1  holes. The grid was put in 
using a compass and metric unit distance chaining machine. The lines 
and stations plotted on Drill Hole Location Plan Map (Fig. 2) are as 
compassed and have not been direction or distance corrected by transit 
surveying at this time. 

The southwest corner of the "old timer Is" shaft located approximately 
6,600 feet along and 340 degrees from the #2 lease claim post was used 
as the starting point for the grid. This point was designated Line 15 
OON station 1500E. The 1500E baseline was run along azimuth 340 degrees 
and extended north westerly to L 2500N station 1500 E. To the south 
east long azimuth 160 degrees the baseline extended to line 500s station 
1500 E. Starting at line 1500N station 1500 E grid lines were compassed 
and chained in at 300 meter intervals off the 1500 E baseline. These 
crosslines were compassed in along azimuth 250 degrees and 70 degrees. 
Stations were established on these lines at 100 meter intervals. Line 
1500N is the most northerly line put in and line 500s is the most 
southerly line put in. 

A magnetic declination of 026 degrees east was used for the compass work 
on the grid. 

4.0 CLAIM STATUS 

The South Big Salmon River property consists of one (1 )  Two Mile River 
Prospecting Lease designated number 7524 staked by and held by Robert 
Van Wyk. The beneficial ownership of the property is held 50% by Robert 
Van Wyk and 50% by Douglas Gonder, Sr. 

5.0 DRILLING EQUIPMENT/METHOD 

A completely rebuilt Keystone Churn Drill was used to carry out the 
dri 1 ling program on the South Big Salmon River property. This drill was 
mounted on crawler tractor tracks which were underlain and secured to 
steel skids. The drill was moved from site to site using a D-7 cat. 
This drill was selected for this test work because it was present on the 
property and for its historical reputation for providing good 
representative samples. The Yukon Consol idated Gold Corporation (now 
owned by Teck Corporation) utilized the churn drill extensively in the 
Klondike gold fields to evaluate large tracks of land prior to 
dredging. The primary disadvantage of this drill is that it is very 
slow and depending on gravel types etc. it can have a limited depth of 
penetration. 



Dur ing the d r i l l i n g  program on t he  South B ig  Salmon R iver  p rope r t y  i t  
was found t h a t  c l a y  layers ,  p a r t i c u l a r i l y  those i n  excess o f  one f o o t  
t h i c k ,  were d i f f i c u l t  t o  pene t ra te  w i t h  the casing. Th is  was a l s o  t h e  
case i f  bou lder  r i c h  l aye rs  were encounted. A two t o  t h ree  inch  g rave l  
p l u g  was l e f t  i n  the  cas ing d r i v e  shoe a f t e r  each sample was ba led.  
Th is  reduced sample contaminat ion b y  sea l i ng  o f f  t he  shoe so water and 
g rave l s  c o u l d  n o t  come i n t o  t h e  cas ing  f rom t h e  s ides o f  t he  h o l e  below 
the cas ing.  Only  when t h e  d r i v i n g  of cas ing  became so d i f f i c u l t  d i d  i t  
become necessary t o  d r i l l  s l i g h t l y  ahead o f  the  d r i v i n g  shoe. The 
d i s tance  d r i l l e d  ahead o f  t h e  shoe r a r e l y  exceeded s i x  inches. 

Ground water i n f i l t r a t i o n  d i d  p resen t  some problems p a r t i c u l a r i l y  i n  
ho le  SAL 87-2 where a t  75 f e e t  i n  depth t he  water seepa e  was q u i t e  
r a p i d  and o f t en  f i l l e d  t he  cas ing  stem t o  w i t h i n  18 f e e t  07 t h e  top  o f  
the  ho le .  Al though t ime  consuming, t h i s  water was ba led  ou t  p r i o r  t o  
pumping o r  b a l i n g  o f  each sample. Th i s  mainta ined t he  i n t e g r i t y  o f  t h e  
sample by min im iz ing  t h e  chances t h a t  g o l d  might  be washed ou t  o f  t he  
sample as t he  b a l e r  rose  t o  t h e  ground sur face  through a  column o f  water  
i n  the  cas ing  stem. 

Two f o o t  samples were taken a t  the  s t a r t  o f  t h e  program, however, i t  was 
found t h a t  t he re  was an excess o f  s l u r r i e d  m a t e r i a l  and t h e  f i v e  g a l l o n  
sample buckets cou ld  n o t  p r o p e r l y  con ta in  a l l  t h i s  ma te r i a l .  The 
sampling was q u i c k l y  ad jus ted  so t h a t  sampling was done one f o o t  
i n t e r v a l s .  A l l  t he  coarse m a t e r i a l  and m a t e r i a l  h e l d  i n  suspension i n  
water cou ld  be c o l l e c t e d  i n  t he  f i v e  g a l l o n  buckets. The s l u r r i e d  
m a t e r i a l  was a l lowed t o  s e t t l e  o u t  i n  t h e  buckets p r i o r  t o  process ing.  

The cas ing  used was Schedule 40 coated p ipe  w i t h  a  s i x  inch  i n s i d e  
diameter.  The cas ing  d r i v e  shoe was 6.9 inches I.D. The cas ing  was 
d r i v e n  5 f e e t  a t  a  t ime. A t  t h e  end o f  a  5 f o o t  d r i ve ,  t h e  core  was 
d r i l l e d  and removed i n  one f o o t  i n t e r v a l s .  A 5 f o o t  sec t i on  of cas ing  
was added t o  t h e  t o p  o f  t h e  stem and then d r i v e n  f o r  another f i v e  f e e t .  

A d e t a i l e d  paper on churn d r i l l i n g  and d r i l l i n g  techniques i s  i nc l uded  
below. The diagram shown i n  F i g u r e  1  i n  t he  paper i s  o f  t he  H i l lman  
type. The Keystone d r i l l  used on t he  p r o j e c t  has d i f f e r e n t  power and 
ope ra t i ng  mechanism b u t  t he  p r i n c i p l e s  a re  t he  same. The d r i l l  stem, 
casing, b i t s ,  d r i v e  shoe and b a l e r  equipment and mechanisms a r e  
v i r t u a l l y  the  same on t he  Keystone d r i l l  as on t h e  H i l lman d r i l l  shown 
i n  t h e  diagram. 

D r i l l  h o l e  SAL 87-1 was d r i l l e d  t o  a  depth o f  29 f e e t .  The h o l e  was 
abondoned a t  t h i s  p o i n t  because o f  problems w i t h  the  d r i l l  b i t  becoming 
stuck down the ho le .  I t  was d iscovered  t h a t  t h e  h o l e  had d e f l e c t e d  
causing a  s i g n i f i c a n t  cu rva tu re  o f  t he  casing. The long d r i l l  stem 
cou ld  n o t  e a s i l y  nego t i a te  i t s  way up and down the  ho le .  Because t h e  
samples from t h i s  ho le  con ta ined  s i g n i f i c a n t  q u a n t i t i e s  o f  g o l d  i t  was 
decided t h a t  a  second ho le  should be d r i l l e d  c l ose  by  so t h a t  a  t e s t  t o  
bedrock cou ld  be done. Th is  would determine i f  the g rave ls  were g o l d  
bea r i ng  f rom sur face  t o  bedrock. I t  was s t i l l  the  o b j e c t i v e  of  t h i s  
ho le  t o  d iscover  i f  h igher  grade p r e - g l a c i d l  g rave ls  e x i s t e d  i n  t h i s  
area near bedrock. 



D r i l l  hole SAL 87-2 was co l la red approximately 20 f e e t  south o f  hole 
87-1. I t  was d r i  1 led  t o  75 feet. Bedrock was not  reached, however 
i s  bel ieved t o  be w i t h i n  10 t o  15 f e e t  o f  the bottom o f  the hole. 
d r i l l i n g  was stopped when the casing could not be dr iven down 
fur ther.  Ground water was a lso f lowinq i n  a t  a considerable rate. 
was not determined conclusively what -was preventing the casing f 
being dr iven down but  i t  i s  possible t h a t  the ho le  was very c lose 
bedrock i.e. w i t h i n  two f e e t  and coarse gravel and boulders were lodged 
between the shoe and hard bedrock surface. The casing shoe may a lso 
have caught a large boulder which could not  be broken up and dislodged 
w i th  the d r i l l  b i t .  The sample processing showed t h a t  the amount o f  
gold had decreased dramat ical ly  i n  samples taken from 41 f ee t  t o  the 
bottom o f  the ho le  a t  75 feet .  
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Conwlting Mining Erqimcr 
F o i r h k s .  Alosko 

E v m  tho+ storrdord churn drilling t u h n i q v o  r m y  
be r u o m m c d c d  in placer gold sampling proprorns. other 
methods may prove 80 be m e  satisfactory. I t  is 
n c c e s ~ r y  tho! other methods also be considered in on 
attempt to I owa  costs. The time required to dri l l  a holc 
must be cocrsidered too. especially kt the evaluation of 
potcntiolly large uocomic auriferous grovel &posits. 

Each placer deposit may hove certain &rocteristics 
ood ultimate reguiremeclts which wil l  prevent m y  one 
technique from being consi&red 'best'. Conscqucntly, 
several types of evaluation methods ore &scribed. 

Ourn Drills, Tools ond Aoceuor iu  

Up unti l  the lost few years, practically a l l  placer 
dril l ing has been o c c v l i s h c d  with ctwrn drills of the type 
developed for drilling water wells. in gcnerol, the placer 
cfrurn dri l l  consists of either a rigid (ooe piece). or o 
telescoping type derrick which supports a crown sheave 
through which the drilling rape or coble posses. h e  end o f  
the rope or coble i s  wand around a hoisting drum ord  the 
other end is fastend to the digging tools. Between the 
drum and the crown sheave is a mechanism (either a 
walking beam or a pulley on o cronk) for oltcrmtely pulling 
w and dropping the line with i ts attached tools. This 
imports a churning or Ipvdding action. . The drum which 
holds { k t  dr i l l  line i s  f i t ted with a brake strong emugh to 
nat slip even when the &tire weight of the tools i s  
b w i n g  on the end of the line. The dri l l  i s  also equipped 
4 t h  a w l l e r  friction d r i vm h on which a cable, 
u ~ w l l y  3/8* in d iameta lowers and raises the p u w  or 
h i l e r  for cleoning the cuttings from the hole. 

k ~ r s  crrrsirt 01 o drorl r lcm constructed in two  wrlc 

IW)V~IW~ 12- 10 IB-oI ~4 f ~ t i o n -  They Ore wed when tt>crc 
i s  dorqer of tlrc bit  stickinp. or they provide ciflrcr 0,) 

upword w o downword jor w f k h  is very cf lcct ivc in 

crtruclinp o stuck or slicking bit. A %dl' or 'horn' socket 
rnoy be nccessory to pull a string of tools out of Ihc tmlc. 
A ropc spear may be ncccsrclry to cotch I lw  end of o 
broken rope or coble. 

All of the drilling tools ore r d  i n  cross-section. 
erccpt f w  the tower port of the bit. h order for the joints 
to be tightmcd with heavy tools referred to as stcm 
wr&s, o s-re scction called simply a square, has been 
molded into eoch end of the tool ports. h order to tighten 
the dri l l  stem to the rope socket for h s t m e .  the stcm 
wrenches ore placed on the squares in the correct position. 
The pressure nccessory to tighten ondlor loosea the joints 
is obtoincd with the use of a &in wrench bar or come- 
aloy.  

In thowed g r d  i t  is occesWy to  use cosing i n  
order to keep the hole from caving during drilling. The 
casing must be mode of the highest quality steel 
obtainable. as i t  must be driven ood pulled mony times 
during a season. I t  con be made up i n  five or six foot 
sections and in m y  diometer specified. usually 4". 5". 6" or 
8". &ovy couplings were previwsly used to join the pipc 
sections. The threads were straight, SO that the pipc 
butted q i n  the center of the coupling. Now, many drillers 
ore using the "flush' joints type of casing sections. Mole 
threods ore d i n e d  on one end of the casing section and 
female threads on the other end. The threads are square or 

The drive shoe screws onto the first scction of drive 
pipe going into the ground. This rhoe is like a thick 
coupling with a shoulder ogainst which the dr i l l  pipe butts, 
thus eliminating the stress on the threads. The bottom of 
the shoe tapers to the inside so that the cutt ing edge 
diometer is larger than the casing diometer. The drive 
shoe's cutting cdpe diometer for a I" casing nie&urcs 
5-I/G', for 6' casing the rhoe n u o w e s  7-1/2", and for 8" 
casing a 9-316' drive shoe is used. 

Another heavy p i m  called the driving heod i s  
screwed onto the vpOer cnd of the sing. I t  also hos o 
shoulder which seals or butts opainst the tap of the caring. 
thus preventing the th rcds  from obsohing the blow. The 
drive clomps arc two hcorf pieces of iron, which w h m  held 
together with two drive clamp bolts, grip the lower sqvorc 
on the stem obove the bit. AS the tools work up ond down, 
instcod of going to thc bottom of the holc as in drilling, the 
drive clamps strike the driving heod on the casing ond drivc 
tlw casing downword. Two special ad wreochcs ond 
o 3 Ibs. single jobc hornma orc occcssory to put on ond 
toke of f  the drive clamps. 

The coring i s  ~sva l l y  pulled with o tap puller. The b i t  
i s  removed from t te  stem ond 0 tap puller subslitutcd. 
This consists of o section of stcm wi th o bvrnpcr block or 
homrncr on thc b t t m  ond o CV or IUO~ that screws ontc, 
flu coring tlrr+r which tlrc pulliog tncclwnir~n con slide. 
1 1 ~  Owrr(,cr block or Iwrn~ncr strikcs tlw bottmrl 01 ttw 
pulling hcod orr i t s  upword strokc. Pulling in  this trwrvrcr t r  

tlrc rrwrt rcvcrc scrvicc tlw dri l l  pipe rnurt uncler<)o, 



bccousc oll the itrcss i s  token by tlw tlucds. Orclirrory 
pipe wrenches of ttrc ctnin type (pipe twwjs) cwc usccl la 
t iqtrlcn pipe. 

Coring con olu, be pulled with o ~ncctwnis~n Ilurt f i t s  
inside of t l u  coring ncor ttrc bottwn of llrc twlc. This 
collcd o bottom twle puller. Ttw bit tnult IK ~ C ~ M V C ~  from 
ttrc drill stem ond o set of jors oddcd to It- stcm Tlw 
bottom hole pllkr i s  ottoched to the lower erd of tt\c jors 
ond lowered into the hole. When i t  reoches I t u  bottorn, o 
quick upword blow wilh the jors 2 1 s  ~ h c  puller jot d g s  
onto the inside of the coring. Srklcqucnt upword blows 
crcote the force nccessory to drive the pipe WI of t k  
p r o d .  A downword blow releoscs the pulling dogs so that 
the pul kr con be removed. This i s  o much better way to 
pull cosing but the puller is very expensive ad the v~kccp  
i s  quite costly. I t  will, however, pull cosing whcr, the top 
puller connot ond i t  docs not put the terrific stroin on the 
cosing Ihreob tho( the top pulkr dpcs. Some prospectors 
prefer to use ordinocy ro ter  well coring cut in lengths 4-5  
feet long for cholbw g r d .  f i i s  type of cosing requires o 
lot of cutting and welding as no thrtoded couplings ore 
required. 

kverot makes A rnodcls of dwrn drills ore 
ovailoblc. When cornporing the drills, one h l d  remember 
that he vsually pets whot hc pop  for. As on eromplc, o 
dri l l  copoble of driving o 4-inch coring produces o sorwle 
of less thon holf the orea of o 6-inch cosing. Cikcwi~c. the 
drilling capacity of light drills i s  for less thcn that of heovy 
w s .  ood more time i s  required to keep ckoply built drills 
repaired. 

The C. Kirk Hillmcn Airplooc Orill i s  pcrhops the 
lightest drill in operation today. Its weight. l es  tools 04 
cosing, i s  between 1,600 ond 1,800 Ibs. It drives o 4 or 5-  
inch cosing. Power i s  supplied with o 3 t-4' or 0 5 k-6' 
Fairbonks Morse Engine. Its procticol drilling capacity i s  
obout GO fcct, although deeper holes hove bcm drilled. 

C. Kirk Hill- olu, builds o lorge. hcovicr drill 
colled the Trospcctor". This drill weighs obout 4.600 Ibs. 
c~clusivc of tools. I t  i s  designed to horrdle 6 - i ~ h  coring 
d i s  @le of drilling most plocec deposits. 

The Keystonc Model 7 0  wos one of the first churn 
drills developed in America. The eorlier modcls were 
powered with stcorn engines but now pobobly ol l  hove k e n  
cmverted to either gosoline or died. Without tools this 
dri l l  wei- about 6,600 Ibs. It i s  copoble of h04liog 
between 1,500 ond 2,200 Ibs. of tools. The derrick i s  34 
feet high. The dri l l  i s  usoolly morrnted on skids or o Irvck. 

kvero l  models of Oucyrvr churn drills ore mode. 
TWO &Is wed in Alosko w e  the a W ond the 2 2  W. The 
20 W i s  the lighter, weighing betwccn 3,090 d 4.000 Ibs. 
without tools. It i s  copoble of drill;- to 01 kost 100 feel 
with 6" coring, ond i s  either truck or &id mounted. The 
derrick con be w&red or o rigid fixed length or o 
tclercopk most. The. telescopic most hi+ psi t icr l  i s  36 
feet d the low i s  26 feet. The tool coble i s  5/8" and i t  

has o 3/8" sond line cobk. Ttw tools weigh LVtwccn 1.200 
ond 1.800 Ibs. I t  con be purctroscd wittr o 4 cylirulcr 10 d'  

porofioc motor or o co~nporohfc diesel cru);rw. 

Chum Drilling Tectniqvcs 

The overoll operotion of soql ing ploccr ground with 
churn drills con be divided info 5 steps. They orc driving. 
drilling, pumping. poming. ond pulling. Driving provides o 
rncasurement of the core of grovel. The effcctivc 
diorneter of the drive shoe dclcrtnincs the orco of 9rovt.l 
cut or the cosing i s  driven into the ground. Orilling brco4s 
or c t g s  up the core with the drill bit ond prepares i t  fur 
rctnovol frorn the cosing. Wotcr must 1% oddcul durirwl t l w  

drillin9 operotion (unless the hole i s  -king wotcr) to ~rwrk*. 
o sluck)c I t w > t  c m  t u  purnpcd out of I~w twlc w i t l r  t l u  Inrilt.r 
or rcrw((wnp. Wlrerr the lootkd boiler i s  lwistctl cwt of IIM 
fwlc i t  i s  lowcrcd into o mud tmx. Ttrcrc Itw ctw\tctrtr 8 1 1  

tlw 1~1;lcr ore woskd wl ord ttw wlsidc of I t r c  Iw*rrrr 8 .  



clconcd with woter. P v r ~ i n g  i s  rcgcatcd u n t i l  t t e  hole i s  
clcon. The mud box di-ges the slvdpe ad wotcr into a 
vo lwe  bucket wture i t  i s  s l i d  ad mcosurcd. lhc 
cuttinps ore then vrwlly woshcd in o rocker ad the rocker 
concentrates ore further redvccd by pomirw~. ltw pomcr 
cstimatcs the w i * t  of gold recovered from coch drive, 
ond enters this information on the drill (op for the hole. 
lhc driving, drilling ad prmpinp segvcrrc ore rcpcoled for 
each drive (usually a foot at a time) unt i l  the holc i s  
:om&ted k engineer in charge weighs the lot01 gold 
ond cakvlatcs the valve of the hole, usually in dollars and 
cents per &ic yard. k drive pipe or casing i s  then 
pulled out of the h o k  ond the drill i s  m o d  to the next 
loco t ion. 

In drilling, al l  the information required to completely 
describe a drill hole must k recorded on drill logs. The 
drill data w e  r e c ~ ~ d e d  ia one of several colurms. such as 
time of punpinp, dcpth of punping or ccuihg before a d  
of ter pumping, measured loose volun. theoretical dune. 
no. of C O ~ S ,  cstimoted weight of *Id. chorocter of 
material icrformatian, ond remarks. h oddition the drill log 
i s  dated, with the hok ad line n u r b s ,  locotion, 
equipment 4, driller ond pancrk m, etc. 

Chum d r i l k s  should new drill ond below the 
casing. A 2-3 plvp at the ad of the casing is 
sufficient in most coses. This assures the drilla of ttvc 
ood representative samples. I f  he drills ond p r r r p S  from 
below the drive &, he is pun~ ing  from on oreo larger 
thon his drive shoe, ond is cocrtorninatihg his sample with 
foreign material. I f  extra gold gets into the sample 

he pumped from below the casing, he is salting his 
M W ~ .  This i s  a cditiocr every driller must ottcmpt to 
avoid. Of course, i f  the drive pipe hits a boulder, then the 
driller must ga below the rhoe in order to try ond break the 
rack, so that further drilling con continue. 

Erratic drill cores con be a problem A rock partially 
blocking the drive may move ddrcrwnd with the pipe 
ocrd force the material bmeath i t  to ocw side, resulting in 
deficimt m e .  C r d  with occassiawrl "tight" horizons 
olu, gives ku core thcn i t  should wtrar mataial  packs in 
the pipe, and causes other material to k pnhed aside. 
h core rise m y  be normal but rrksequcc\t paxding by 
the drill b i t  con push the m e  art of the casing so the 

pkks up l i t t k  or no corc. &xpumping in loose 
p r o u d  brings excess material from below the casing. 
Hydrostatic water tends to push c u x u  mataiol  into the 
casing. 

h e t i c a l l y ,  a [-foot drive with &inch -sing using 
a 7-I/Z-inch dwx b t d  pr- o 20.3&& rise. In 
prodice, the theoretical amount of core is rorcly obtained. 

Corrected pold wei+t 
r lheorelicol core rise K Estimated Weipht 

Actual corc r i se  

Corrected gold weight 
r Theoretical core volume K E s t h ~ t c d  Weight 

Ac lw l  core volume 



6.0 COST REPORT 

Total costs incurred as a result of the drill program are (Canadian) 
$31,346.81. Table 2 i l  lustrates these expenditures. 

7.0 GEOLOGY OF THE PROGRAM TARGET AREA 

The drilling program carried out in the fall of 1987 was directed 
towards the location of a buried pre-glacial gold bearing channel in the 
South Big Salmon River Val ley between Mart in Creek and Livingstone 
Creek. This area had significant merit as an exploration target for the 
fol lowing reasons: 

Gold bearing pre-glacial gravels have been mined since the Kondike 
Gold Rush days in Martin Creek, Livingstone Creek and other creeks 
which are tributaries of the South Big Salmon River. 

Although the area has been mined since 1899 very little in the way 
of detailed geological studies and prospecting has been done in the 
area. The complex glacial history of the area is poorly understood 
and there is significant potential for discovering placer deposits 
that are masked by overprinting of glacial features. 

Favourable host rock geology for hard rock gold deposition. 

Gold bearing glacial gravels overlie gold bearing pre-glacial 
gravels in the Martin Creek drainage. 

A rock reef running parallel to South Big Salmon River in the 
vicinity of the mouth of Martin Creek trends onto the southern 
portion of the subject lease. This rock reef may have protected 
pre-glacial gravels from glacial ice scouring. 

The area appears to have a similar depositional and glacial history 
as the Dublin Gulch - Haggart Creek drainages. 

The drill program did not locate gold bearing pre-glacial gravels. 
Surface gravels were, however, found to contain some extremely fine 
grained flat gold particles in the northern portion of the lease. The 
southern portion of the lease in the vicinity of the rock reef was not 
tested. The onslaught of inclement weather precluded an extended drill 
program. 



TABLE 2 

SOUTH BIG SALMON RIVER 

Salaries .................................................... $ 1.600.00 

Overhead and Fringes ........................................ 160.00 

Fuel. Lubricants. & Consumables ............................. 2.016.79 

......................................... Camp Mater ia 1 s/Food 1.648.1 1 

Mechanical Repai rs/Main tenance .............................. 113.26 

Aircraft Charters ........................................ 4.332.80 

............................................ Contractor (Mgr) 3.162.50 

....................................... Contractor (Drilling) 13.225.00 

Travel ...................................................... 1.108.85 

........................................ *Legal/Administration 1.349.50 

Drill Pipe .................................................. 700.00 

Pipe Preparation ............................................ 930.00 

............................. TOTAL: ........... $31.346.81 

* Legal Incomplete 



The logs o f  the g rave l s  i n t e r s e c t e d  i n  d r i l l  ho les  SAL 87-1 and SAL 87-2 
i n d i c a t e  t h a t  the g rave l s  i n  the  v i c i n i t y  o f  t h e  d r i l l  a re  i n  excess of 
75 f e e t  t h i c k .  Gold bear ing  g rave l s  extend f rom t h e  sur face  t o  a  depth 
o f  41 f e e t  i n  the  v i c i n i t y  o f  ho le  SAL 87-2. From 41 f e e t  t o  t he  bottom 
o f  the ho le  a t  75  f e e t  the  g rave l s  a r e  washed r i v e r  g rave ls  w i t h  much 
less  sand, s i l t  and c l a y  m a t r i x  m a t e r i a l  than found i n  t he  top  41 f ee t  
o f  gravels .  There i s  a l s o  a  drarnatic decrease i n  t he  amount o f  g o l d  i n  
t h i s  lower s e c t i o n  o f  gravels .  

The area appears t o  have been a f f e c t e d  b y  two g l a c i a l  events. The f i r s t  
g l a c i a l  event c a l l e d  the Ried G l a c i a l  p e r i o d  a f f e c t e d  t he  South B i g  
Salmon R i ve r  t o  the  g rea tes t  e x t e n t  w h i l e  t h e  most r ecen t  g l a c i a l  p e r i o d  
t h a t  occurred some 10,000 years  ago p robab ly  d i d  n o t  invade t h i s  area t o  
any g rea t  ex ten t .  

Before g l a c i a t i o n  a f f e c t e d  t he  s u b j e c t  area, normal e ros iona l  processes 
caused the  depos i t i on  o f  g o l d  i n  t h e  main east-west t r e n d i n g  drainages 
such as M a r t i n  and L i v i ngs tone  Creeks. The s teep g rad ien t  o f  these 
creeks a l lowed t h e  stream waters  t o  g r a d u a l l y  winnow f i n e r  g o l d  f rom the  
g rave l s  and leave the  coarser  go ld  behind. The f i n e r  go ld  m ig ra ted  
downstream t o  t h e  mouth o f  t he  creek where t he  South B i g  Salmon R i v e r  
p i cked  i t  up and r e d i s t r i b u t e d  a long  i t s  course. Th i s  g o l d  was p robab ly  
concentrated along the r i v e r  g rave l  ba rs  e tc .  A r e s i s t a n t  rock ree f  
t h a t  p a r a l l e l s  t h e  South B i g  Salmon R i v e r ' s  eas te rn  l i m i t  p robab ly  ac ted  
as a  n a t u r a l  go ld  t r a p  and may formed t h e  o r i g i n a l  channel way f o r  t h e  
South B i g  Salmon R i ve r  and M a r t i n  Creek. The South B i g  Salmon r i v e r  
moved t o  i t s  p resen t  p o s i t i o n  as a  r e s u l t  o f  gradual e ros ion  o f  a  
p o r t i o n  o f  t h i s  r e s i s t a n t  rock.  Th is  may have occur red  as a  r e s u l t  o f  
o r d i n a r y  r i v e r  e ros ion  o r  t he  l a t e r  g l a c i a l  i c e  may have removed a  
p o r t i o n  o f  t h i s  r e s i s t a n t  rock  a l l o w i n g  t he  R i v e r  t o  "break through" and 
r e p o s i t i o n  i t s e l f .  Th is  a c t i o n  l e f t  t h e  area eas t  o f  t h e  rock  ree f  
preserved as a  bench l i k e  f ea tu re .  

Dur ing  t he  Ried g l a c i a l  advance, a  t h i c k  sheet o f  i c e  moved nor thward 
a long the  South B i g  Salmon R i ve r  V a l l e y  caus ing ex tens ive  scour ing  o f  
t he  v a l l e y  bottom and wa l l s .  The east-west t r e n d i n g  drainages such as 
M a r t i n  Creek and L i v i ngs tone  Creek were l a r g e l y  p ro tec ted  from the  
scour ing  a c t i o n  o f  the i c e  b u t  cons iderab le  d r i f t  and f l u v i o g l a c i a l  
m a t e r i a l  was deposi ted i n  t he  v a l l e y s  and b u r i e d  t h e  p r e - g l a c i a l  creek 
g rave ls .  I t  appears t h a t  t h e  main South B i g  Salmon R i ve r  V a l l e y  was 
scoured by i c e  a c t i o n  and t h a t  t h e  go ld -bear ing  p r e - g l a c i a l  g rave l s  were 
removed and d i s t r i b u t e d  throughout t h e  r e g i o n  t o  t h e  n o r t h  o f  t h e  
p rope r t y .  I t  i s  n o t  known i f  t h e  go ld-bear ing p r e - g l a c i a l  g rave l s  
l oca ted  eas t  o f  t he  rock  r e e f  d iscussed p r e v i o u s l y  were a l s o  scoured 
ou t .  Some work by p l ace r  miners i n  t h i s  area suggest t h a t  t h e  g rave l s  
a re  preserved b u t  t h i s  i s  o n l y  "heresay" as no p r o p e r l y  c o n t r o l  l e d  
e v a l u a t i o n  o f  t h i s  area has been done. 

Along the  margins o f  the advancing i c e  sheet t h i c k  l a t e r a l  morraines 
developed. Only small sec t i ons  o f  t h i s  m a t e r i a l  i s  l e f t  today, 



preserved as benches. These morraines dammed o f f  the east-west 
drainages t o  a  g rea t  ex ten t .  As f l u v i o g l a c i a l  m a t e r i a l  gradual l y  
deposi ted i n  these va l l eys ,  t h e  v a l l e y  f l o o r s  rose  and t he  creek d ra ined  
i n t o  areas o f f e r i n g  t he  l e a s t  res is tance .  Al though the  w r i t e r  i s  n o t  
c e r t a i n ,  i t  appears t h a t  S y l v i a  Creek ( l o c a t e d  south of M a r t i n  Creek) 
and M a r t i n  Creek were d i v e r t e d  t o  t h e  n o r t h  a long  an i n c i s e d  f a u l t  scarp 
which i s  p a r t  o f  t he  T e s l i n  Suture. L i v i ngs tone  Creek appears t o  have 
flowed southwards i n t o  t h i s  f a u l t  scarp a t  one time. Gold f rom 
p r e - g l a c i a l  g rave l s  l oca ted  i n  t h e  h i ghe r  e l e v a t i o n  upstream p o r t i o n s  of  
these creeks was deposi ted i n  t h i s  f a u l t  zone area. Gold i n  t h e  
f l u v i o g l a c i a l  g rava l s  was de r i ved  f rom sources o u t s i d e  the immediate 
area. Some o f  t h i s  g o l d  was p robab ly  reconcent ra ted  and mixed w i t h  near 
source p r e - g l a c i a l  g o l d  i n  t h i s  f a u l t  area. The waters f rom Mar t in ,  
S y l v i a  and L i v i n g s t o n e  Creek p robab ly  converged a t  a  p o i n t  n e a r l y  midway 
a long t h e  f a u l t  zone between M a r t i n  and L i v i ngs tone  Creek. A t  t h i s  
p o i n t  t h e  waters d ischarged w e s t e r l y  i n t o  t h e  South B i g  Salmon River .  

The g rea te r  water volume f r om the  combined drainages o f  S y l v i a  and 
M a r t i n  Creek p o s s i b l y  f i l l e d  i n  t h i s  area o f  creek convergence and 
caused ex tens i ve  sediment depos i t ion .  Th i s  r a i s e d  t h e  f a u l t  zone f l o o r  
and caused L i v i n g s t o n e  Creek t o  be d i v e r t e d  t o  i t s  present  n o r t h e r l y  
t r e n d i n g  course. 

As t h e  g l a c i e r  r e t r e a t e d ,  washed g rave l s  were depos i ted  onto t h e  scoured 
South B i g  Salmon R i v e r  V a l l e y  f l o o r .  A t  t h i s  t ime  t h e  South B i g  Salmon 
R i ve r  was p robab l y  a  b ra ided  stream d e p o s i t i n g  g rave l s  o f  cons iderab le  
volume. As t h e  i c e  cont inued t o  r e t r e a t ,  t h e  volume of water i n  t h e  
South B i g  Salmon R i v e r  decreased and t h e  r i v e r  e s s e n t i a l  l y  cons is ted  of  
one p r ima ry  channel t h a t  meandered across t h e  v a l l e y .  The g o l d  bea r i ng  
bench g rave l s  depos i ted  a long t h e  above noted f a u l t  zone eroded i n t o  t h e  
South B i g  Salmon R i v e r  Val ley.  The South B i g  Salmon R i v e r  r e d i s t r i b u t e d  
and i n  some cases reconcentrated t h i s  g o l d  bear ing  ma te r i a l .  T h i s  
m a t e r i a l  formed a  g o l d  bear ing  " t op "  g rave l  over  ba r ren  g l a c i a l  outwash 
gravels .  Th is  appears t o  be t h e  case i n  t h e  v i c i n i t y  o f  d r i l l  ho les  SAL 
87-1 and SAL 87-2. 

As one t r ave rses  l ong  azimuth 250 degrees towards t h e  South B i g  Salmon 
R i v e r  f r om t h e  two d r i l l  s i t e s ,  severa l  depress ions and broad r i d g e s  a r e  
encountered. The w r i t e r  be1 ieves  these features a c t u a l l y  out1 i n e  t h e  
o l d  r i v e r  courses. The depressed areas a r e  t h e  o l d  r i v e r  bottoms. As 
t h e  ground r i s e s  on each s i d e  o f  t h e  depressions, t h i s  i n d i c a t e s  t h e  o l d  
r i v e r  banks o r  g r a v e l  ba rs  p a r a l l e l i n g  t h e  r i v e r s  edge. 

With t h e  con t inued  r e t r e a t  of t h e  g l a c i e r ,  M a r t i n  Creek and S y l v i a  Creek 
broke through t he  morra ine dam and aga in  f lowed w e s t e r l y  i n t o  t h e  South 
B i g  Salmon R iver .  These creeks were e s s e n t i a l l y  l e f t  occupying "hanging 
v a l l e y s "  a f t e r  t h e  r e t r e a t  of t h e  ice.  The streams began a  p e r i o d  o f  
a c t i v e  down c u t t i n g .  As t h e  streams c u t  through g o l d  bea r i ng  
f l u v i o g l a c i a l  g r a v e l  deposi ts ,  t h e  g o l d  was c a r r i e d  down t o  t h e  f a n  area 
t h a t  was s l o w l y  r e b u i d i n g  near t he  conf luence area o f  the  creeks w i t h  
the South B i g  Salmon River .  As down c u t t i n g  cont inued,  some of the  
p r e - g l a c i a l  g o l d  bear ing  g rave l s  were re-exposed and are sub jec t  t o  
m in ing  today. 



The composition of the gravels found in the 1987 drill holes have a 
remarkably consistent background tenor of stone compositions. Most of 
the stones are dark coloured and are made up of dark greenish lithic 
tuff, greenstone and grey rneta sediments. Outcrops of this material are 
located some four to five miles and more east of the immediate area and 
indicate that most of this material was eroded and transported to the 
area by glacial action. The rock types located adjacent to the drill 
area and in the Martin Creek area consists of sequences of grey 
aphanitic quartzite, micaceous quartzite and chloritic schist. It would 
be expected that pre-glacial gravels would be composed of these rock 
types. Only very minor amounts of these rock types were found in the 
gravels encountered in the drill holes. 

As discussed previously, the washed river gravels located at the bottom 
of the 1987 drill holes are overlain by weakly gold bearing clay rich 
gravels. The compositions of the stones found in both gravels are 
virtually identical indicating a common glacial source. As is common 
with fluvioglacial material, clay content in the gravels is relatively 
high. This material was eroded off bench areas and redeposited on the 
outwash gravels in the South Big Salmon River Valley. In the outwash 
gravels, the gravels were derived from the same source as the 
fluvioglacial gravels except clay material was removed due to a greater 
meltwater volume and turbidity which kept the clays in suspension. 

The pre-glacial erosion and gold deposition and glacial erosion and 
deposition cycles appear to be very similar to the events that formed 
and eroded gold deposits in the Dublin Gulch area. In the Dublin Gulch 
and Haggart Creek drainage, glacial ice moved southerly down the Haggart 
Creek Valley. This caused scouring of extensive pre-glacial gold 
bearing gravels from the Haggart Creek Valley. Dublin Gulch, and 
east-west trending drainage, was dammed off and pre-glacial gold bearing 
gravel were covered with fluvioglacial clay rich gravels. As the ice 
retreated, Dublin Gulch commenced active downcutting through the 
fluvioglacial gravels and pre-glacial gravels. Gold was redeposited in 
the Haggart Creek Valley in a mixture of the fluvioglacial and 
pre-glacial gravels derived from Dublin Gulch (see Dublin Gulch Drilling 
Project - 1987 by Lennan for details). 

8.0 DRILL SAMPLE PROCESSING 

The drilling program on the South Big Salmon River Placer Lease was 
carried out using a rebuilt and modified Keystone Churn drill. The 
drilling methods and drill have been described previously. 

Initially the sam les were collected from two foot drill intervals, 
however, the col 7 ection buckets could not contain all the coarse 
material and soupy silt and sands held in suspension in the water so 
samples were collected from one foot intervals. 



The d r i l l  sample b a l e r  c o l l e c t e d  the  sample f rom the  bottom o f  the d r i l l  
ho le  by  employing a  suc t i on  pump t h a t  was a c t i v a t e d  once the b a l e r  
s t r uck  t he  gravels .  The m a t e r i a l  was sucked i n t o  the b a l e r  and then t he  
b a l e r  was l i f t e d  o u t  o f  the d r i l l  ho le .  The b a l e r  was then se t  i n  a  
t i l t a b l e  r e s t  a t tached t o  the  end o f  a  10 inch  wide by 10 f e e t  long 
s t e e l  trough. The t rough  emptied i n t o  a  p l a s t i c  sample bag s e t  i n s i d e  a  
f i v e  g a l l o n  p l a s t i c  c o l l e c t i o n  bucket.  Th i s  bucket i t s e l f  was s e t  
i n s i d e  a  45 g a l l o n  s t e e l  drum t h a t  had been c u t  i n  h a l f .  Th is  ensured 
t h a t  any over f low f rom the f i v e  g a l l o n  c o l l e c t i o n  bucket  would be 
c o l l e c t e d  i n  t h e  h a l f  drum. 

The b a l e r  was t i p p e d  so t h a t  i t  layed down i n  t he  trough. The sample 
was washed ou t  o f  t h e  b a l e r  and i n t o  t h e  t rough  which then c a r r i e d  t h e  
sample t o  t he  p l a s t i c  bag l i n e d  f i v e  g a l l o n  bucket. The b a l e r  and 
t rough  were washed c l ean  l eav ing  them b o t h  uncontaminated f o r  t h e  nex t  
sample. 

The samples were removed f rom t h e  d i l l  s i t e  and taken t o  t he  process ing 
area. The samples were a l lowed t o  s i t  f o r  severa l  hours t o  a l l o w  
suspened m a t e r i a l  s e t t l e  ou t  o f  t h e  water.  The water was then decanted 
off i n t o  a  6 mesh screen t h a t  was s e t  above a  p l a s t i c  c o l l e c t i o n  tub.  
The screen was checked f o r  go ld  and o t h e r  m a t e r i a l s  o f  i n t e r e s t .  The 
remain ing coarse sands and g rave ls  were emptied i n t o  a  second c o l l e c t i o n  
t ub  and then screened (us ing  a  6 mesh screen) i n t o  t h e  tub  c o n t a i n i n g  
t he  p r e v i o u s l y  decanted water. The screen was checked f o r  g o l d  nuggets, 
co lour ,  g rave l  type, c l a y  co lou r  and con ten t  and any f o r e i g n  ma te r i a l .  
Th i s  i n f o r m a t i o n  was entered on a  l o g  sheet. Once t h e  m a t e r i a l  l e f t  i n  
t h e  screen was c a r e f u l l y  checked over, i t  was discarded. 

The screened sample was then hand f ed  ( u s i n g  a  smal l  scoop) on to  a  heavy 
m ine ra l  concen t ra t i ng  wheel. Th is  wheel i s  approx imate ly  f i v e  f e e t  i n  
d iameter  and has a  reversed s p i r a l  o f  r a i s e d  and s l i g h t l y  angled r i d g e s  
r e s t i n g  on t h e  f l a t  base o f  the  wheel. A t h r e e  inch  diameter opening i s  
l oca ted  a t  t h e  cen te r  o f  t h e  wheel. A water  man i f o l d  i s  s e t  across one 
h a l f  o f  t h e  wheel and feeds water i n  c o n t r o l l e d  f l o w  amounts over t h e  
wheel as i t  turns.  The wheel r o t a t e s  by means of a  geared, RPM 
a d j u s t a b l e  e l e c t r i c  motor. The wheel can be t i l t e d  f rom a  near 
h o r i z o n t a l  p o s i t i o n  t o  a  near v e r t i c a l  p o s i t i o n .  

The wheel i s  t i l t e d  t o  an angle o f  approx imate ly  45 degrees and t h e  
water  f l o w  tu rned  on. The motor i s  s t a r t e d  and s e t  t o  t u r n  t h e  wheel a t  
approx imate ly  30 t o  40 RPM. The sample i s  p laced  a t  t h e  bottom o f  t h e  
wheel ( t h e  wheel has a  2  1/2 inch  wide rim o f  f l anged  s t e e l ) .  As t he  
wheel r o t a t e s ,  heavy minera ls  i n c l u d i n g  g o l d  s e t t l e  t o  t h e  bot tom o f  t h e  
wheel r i m .  The heavy minera ls  are p i cked  up by  t he  reverse s p i r a l  
r i d g e s  and they  g r a d u a l l y  m ig ra te  a long  t h e  edges o f  t h e  r i d g e  towards 
t he  hub o r  cen te r  o f  t he  wheel. A l i g h t  f l o w  o f  water f r om t h e  overhead 
man i fo ld  removes 1  i g h t e r  m inera ls  t h a t  may m ig ra te  t o  t h e  cen te r  o f  t h e  
wheel. Th i s  l i g h t e r  m a t e r i a l  i s  washed back down t o  t h e  bottom edge o f  
the  whee 1. 



The heavy minera ls  a re  washed i n t o  t h e  opening a t  the cen te r  o r  hub o f  
the wheel. The heavy m ine ra l s  a re  c o l l e c t e d  i n  a  con ta iner  p laced  under 
the opening. A c o l l e c t i o n  tank surrounds the  lower h a l f  o f  t he  wheel so 
t h a t  water c o n t a i n i n g  sample m a t e r i a l s  t h a t  i s  c a r r i e d  over t he  l i p  o f  
the wheel r i m  on i t s  lowside i s  saved. An opening a t  t he  bottom o f  t h e  
c o l l e c t i o n  tank d i r e c t s  t h i s  over f low i n t o  a  smal l  l ong  tom s l u i c e  box. 
The wheel i s  l e f t  t o  r o t a t e  f o r  15 t o  20 minutes. The con ta iner  l o c a t e d  
under the opening i n  t he  cen te r  o f  the  wheel i s  removed so t h e  
concentrate c o l l e c t e d  t h e r e i n  can be panned down. The wheel i s  t i l t e d  
t o  a  near h o r i z o n t a l  p o s i t i o n  and t h e  remain ing sample m a t e r i a l  m ig ra tes  
t o  the  opening a t  t h e  cen te r  o f  t h e  wheel and rops i n t o  t h e  l ong  tom 
s l u i c e  box l oca ted  under t h e  p r e v i o u s l y  descr ibed c o l  l e c t i o n  tank. The 
wheel i s  now c l ean  and ready f o r  t h e  nex t  sample. 

The concentrate c o l l e c t e d  i n  t he  con ta ine r  t h a t  was p laced below t h e  
wheel cen te r  opening was panned down t o  remove non-heavy minera ls .  
D r i l l  s t e e l  was removed w i t h  a  magnet. The types and amounts of  heavy 
minera ls  were noted and recorded i n  the  d r i l l  logs. A l l  t h e  g o l d  
co lours  were counted and s i zes  and shapes were a l s o  noted and recorded  
i n  t h e  d r i l l  logs (Appendix B). Th is  m a t e r i a l  was p laced i n  tagged and 
l a b e l l e d  z i p l o c  bags. These samples were then  ready f o r  ana lys is .  

The long tom cons i s ted  o f  a  f o u r  f o o t  long b y  s i x  i n c h  wide s t e e l  t r ough  
1  ined w i t h  a  t h ree  f o o t  long  by  s i x  inch  wide s t r i p  o f  Monsanto CH-4 
a s t r o  t u r f .  An expanded meta l  mesh was p laced over the  a s t r o  t u r f  and 
t h i s  acted as smal l  s l u i c e  box r i f f l e s  t o  t r a p  any go ld  t h a t  was n o t  
captured by  the  concen t ra t i ng  wheel. The long tom was cleaned up 
p e r i o d i c a l l y  and t he  concent ra te  panned down so t h a t  t h e  q u a n t i t i e s  and 
types o f  heavy m ine ra l s  cou ld  be observed. The numbers o f  and s i z e s  and 
shapes o f  go ld  co lou rs  were a l s o  recorded i n  the  logs w i t h  t h e  t o t a l  
i n t e r v a l  f o r  a1 1  t h e  p a r t i c u l a r  samples t h a t  were processed. The t i m i n g  
of the c lean up was se lec ted  b y  t h e  n o t i n g  o f  abrupt  changes i n  g o l d  
con ten t  as samples were processed on the  concen t ra t i ng  wheel. T h i s  
prevented d i l u t i o n  o f  g o l d  values i n  a  p a r t i c u l a r  g rave l  s e c t i o n  i f  
severa l  bar ren  samples had been processed on t he  wheel p r i o r  t o  c l e a n  
up. Th is  a l s o  a p p l i e d  converse ly  i f  a  bar ren  i n t e r v a l  were enr i ched  by 
a  few samples o f  g o l d  bea r i ng  g rave ls .  

Because o f  the  ve ry  f i n e  g ra ined  na tu re  o f  t h e  g o l d  found i n  t h e  South 
B i g  Salmon R i ve r  g rave l s  and t h e  f a c t  t h a t  some o f  t h e  ex t reme ly  f i n e  
g ra ined  go ld  f l o a t e d  on t he  water i n  t he  go ld  pan, i t  was u n c e r t a i n  
whether amalgamation techniques used f o r  g o l d  e x t r a c t i o n  i n  t he  D u b l i n  
Gulch d r i l l  samples would be a p p l i c a b l e  t o  t h i s  area. I t  was dec ided t o  
sub jec t  two sample concentrates f r om h o l e  SAL 87-2 t o  a  s e r i e s  o f  f o u r  
t e s t s .  These t e s t s  would determine va r i ous  phys ica l  c h a r a c t e r i s t i c s  o f  
t he  go ld  p a r t i c l e s  ( s i z e ,  shape, e t c . )  and would a s c e r t a i n  t h e  b e s t  
technique f o r  e x t r a c t i o n  o f  t he  go ld  f rom sample gangue t o  y i e l d  a  
measureable q u a n t i t y  t h a t  cou ld  be u t i l i z e d  f o r  grade c a l c u l a t i o n s .  
These t e s t s  were conducted by Bacon and Donaldson and Associates.  



The test program consists of: 

a) Screen Analysis - Fractions: 
+ 100 mesh 
- 100 mesh 

b) Cory shape factor analysis on size fraction. 
c) Amalgamation of samples on size fraction. 
d) Fire Assay on size fraction. 

The samples selected for this test are listed below: 

Hole Number 

SAL 87-2 
SAL 87-2 

Footage 

13 to 25.5 feet 
36 to 37 feet 

These samples all contained 9 or greater amounts of gold colour of 
various sizes (as counted during th panning of sample concentrates). 

Several other samples were tested once the above tests defined the 
best method for sample analysis. Results of the tests and 
correspondence with Bacon and Donaldson are located in Appendix A. 

9.0 CONCLUSIONS 

In the vicinity of the 1987 drill holes a substantial thickness (up to 
40 ft. thick to date) of gold-bearing clay rich gravels of probable 
fluvioglacial origin overlie relatively barren washed clay deficient 
glacial outwash gravels. The gold bearing gravels appear to have been 
deposited in the South Big Salmon River Valley as a result of erosion 
of gold bearing fluvioglacial bench gravels located east of the valley 
between Martin Creek and Livingstone Creek. Traverses across the 
South Big Salmon River Valley from the river edge to the base of the 
bench deposits indicate that a substantial area of the valley may be 
underlain by this material eroded off the benches. 



For the most part, the South Big Salrnon River Valley was scoured during 
the Ried glacial period. Most of the gold deposited in the 
fluvioglacial gravels came from sources outside the local drainage 
area. Only since the retreat of the ice and recent downcutting of 
tributary streams in the hanging valley has gold derived from local 
sources been re-eroded and deposited in fans near the mouth of the major 
tributaries. 

There remains a possibility that some gold-bearing pre-glaciaal gravels 
are preserved in the valley east of the rock reef that parallels the 
South Big Salmon River near the confluence with Martin Creek. 

The extensive glacial fill and morraine cover in the vicinity of the 
bench deposits may be masking pre-glacial stream channels which contain 
placer gold. 

The potential for developing readily accessible placer gold reserves in 
surface gravels only is marginal at best. The extremely fine grained, 
flat and light weight floating gold particles yielded very low grade 
values that would be uneconomic to recover. The gold is essentially 
derived from sources outside the immediate surrounding area. Go1 d 
values may be upgraded in some of the valleys by recent remobil ization 
of pre-glacial gold in the tributary hanging valleys. 

The gold ranges in size from #10 sized nuggets (1  only found in drill 
hole) to extremely fine grained sizes (-150 mesh). The gold size chart 
at the beginning of the drill logs contained in Appendix B will give one 
an idea of gold grain sizes. Some of the extremely fine gold floats on 
water as observed in the panning of the concentrates. The major heavy 
mineral is magnetite. It appears to be found in moderate concentration. 

Grey clay and brown clay layers in the gold bearing surface gravels may 
cause some processing problems if conventional sluicing methods were to 
be employed for gold recovery. The clay layers appear to be relatively 
thin (6 inches or less) and usually contain sandy and fine gravels 
throughout. Some of the clay material breaks up. Although the clay 
layers appear to be thin, they are numerous thus giving an overall clay 
rich sequence. 

Ground water was encountered at the 75 ft. depth level in hole Sal 
87-2. The flow rate was substantial and could present problems for 
sample recovery in future drilling programs. It could also present 
mining problems. 



10 .O STATEMENT OF QUALIFICATIONS 

I, Wil l iam Br ian Lennan, o f  the City o f  Por t  Coquitlam, i n  the Province 
o f  B r i t i s h  Columbia, do hereby c e r t i f y :  

1) I graduated i n  Geology (B. Sc. 1973) from the Univers i ty  o f  B r i t i s h  
Columbia. 

2) I have pract ised my profession as an Explorat ion Geologist 
continuously since graduation and have been employed by such mining 
companies as Texas Gul f  Inc., C i t i e s  Service Minerals Corporation, 
Canada Tungsten Mining Corporation, Queenstake Resources Ltd. and New 
Global Resources. 

3 )  I am a Fel low o f  the Geological Association o f  Canada. I am also a 
member o f  the Canadian I n s t i t u t e  o f  Mining and Metal lurgy and the 
Prospectors and Developers Association o f  Canada. 

4 )  I do not  have any in te res t  i n  the Canada Tungsten con t ro l led  and/or 
optioned claims i n  the South B ig  Salmon River area or i n  the 
secur i t i es  o f  Canada Tungsten Mining Corporation nor do I expect t o  
receive any such i n te res t  i n  the future.  

5 )  I have personal l y  conducted placer sampl ing  program on the South B ig  
Salmon River p lacer property and logged and sampled a l l  churn d r i l l  
samples co l lec ted  on t h i s  property. I have gained knowledge of the 
placer geology i n  various areas by working on the placer mining 
p ro j ec t  located on Dubl in Gulch from 1983 t o  1987 f o r  Canada Tungsten 
and by conducting various property examinations i n  the Yukon. This 
r epo r t  i s  an i n te rp re ta t i on  o f  the data obtained. 

4- JL,p-- 
W.B. Lennan, B.Sc., FGAC 

WBL : v 1 : O699A 
November 13, 1987 
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November 17, 1987 

Bacon L Oonaldson 
2036 Columbia S t r e e t  
Vancouver, B.C. 
VSY 3E1 

A t t e n t i o n :  Mr .  M o r r i s  B e a t t i e  

Dear S i r s :  

John C la rke  and I found i t  u s e f u l  i n  meet ing w i t h  you yesterday t o  
d iscuss phys i ca l  and chemical t e s t  programs f o r  our  d r i l l i n g  program 
from our  Yukon p lace r  p rope r t i es .  The i n i t i a l  i n d i c a t i o n s  f rom t h e  
d r i  11 i n g  program lead  us t o  be1 i eve  t h a t  these depos i t s  con ta ins  f i n e  
p l a c e r  Au and t h a t  p a r t i c l e  shape and s i z e  i n fo rma t i on  i s  as impor tant  
as a q u a n t i t a t i v e  analys is .  

Based on our  d iscuss ions t he  f o l l o w i n g  t e s t  program i s  proposed f o r  
t he  panned reverse  c i r c u l a t i o n  d r i  11 h o l e  samples: 

( A )  Screen Ana lys is  - F rac t i ons  + 150 mesh 
- 150 + 200 mesh 
- 200 mesh 

(0)  Cory shape f a c t o r  ana l ys i s  on s i z e  f r a c t i o n .  

(C) Amalgamation o f  samples on s i z e  f r a c t i o n  

(Dl  F i r e  assay on s i z e  f r a c t i o n  

I n  o r d e r  t o  keep t h e  c o s t  of the  t e s t  program t o  a minimum a few 
se lec ted  samples w i l l  be subjected t o  t h e  complete s e t  o f  t es t s .  Once 
these i n i t i a l  r e s u l t s  have been rece i ved  and reviewed then dec i s i ons  
can be made as t o  what a d d i t i o n a l  t e s t s  a r e  r e q u i r e d  on t he  remain ing 
sarnp les .  



The samples t h a t  have been se lec ted  f o r  t h e  i n i t i a l  t e s t  program a r e  as 
f o l l ows :  

Hole # Footage 

SAL 87-2 
SAL 87-2 

13' - 25.5') Salmon R i v e r  Samples 
36' - 37' ) 

A l i s t  o f  t h e  a d d i t i o n a l  samples i s  a t tached  f o r  f u t u r e  re ference.  

Yours v e r y  t r u l y ,  

CANADA TUNGSTEN MINING CORPORATION LIMITED 

J.B. Reid 

JBR:vl :QZl3J 
Encl .  
cc:  J.D. C la r ke  

W.B. Lennan 



Salmon River 

Samp 1 es Foot age 

SAL 87-1 0 -  6 f t  
W 6 -  8 f t  
U 8 - 10 f t  
11 10 - 12 f t  
H 12 - 15 f t  
n 15 - 17 f t  
U 17 - 19 f t  
u 19 - 20 f t  
W 20 - 22 f t  
u 22 - 23 f t  
u 23 - 24 f t  
W 24 - 25 f t  
Qt 25 - 26 f t  

Processed s l u i ce  box concentrate co l lec ted from panning 
wheel overflow. Mater ia l  s lu iced i s  from 10 - 29 ft 
i n t e r va l  o f  hole SAL 87-1. 

SAL 87-2 0 -  2 f t  
14 2 - 13 f t  
I 4  13 - 25.5 f t  
0 1  25.5 - 27 f t  

Long tom clean up under concentrator wheel fo r  samples 
from 2 - 27 ft. 

SAL 87-2 27 - 28 f t  
u 28 - 29 f t  
w 29 - 30 f t  
u 30 - 32 f t  
n 32 - 33 f t  
W 33 - 34 f t  
W 34 - 35 f t  
n 35 - 36 f t  
n 37 - 38 f t  

Long tom clean up over 27 39 f t  i n t e r va l  

SAL 87-2 39 - 40 f t  
u 40 - 41 f t  



BACON, 
DONALDSON 
& ASSOCIATES LrD. 

December 18, 1987 

CANADA TUNGSTEN MINING CORP. LTD. 
Box 12525 Oceanic Plaza 
S u i t e  1600 - 1066 W. Hastings S t r e e t  
Vancouver, B.C. 
V 6 E  3x1 

Attention: M r .  J, B, Reid 6 
Dear B r i t t ,  

Following a r e  r e s u l t s  f o r  t h e  a n a l y s i s  of t h e  placer  samples which 

w e r e  de l ivered  t o  our  labora tory  on your behalf. The following 

no tes  should be taken i n t o  cons idera t ion  i n  evaluat ing t h e  r e s u l t s :  

1. It was i n i t i a l l y  intended t o  sepa ra te  t h e  samples i n t o  t h r e e  

f r a c t i o n s  f i n e r  than 150 mesh. Screening of t h e  samples 

revealed t h a t  t h e r e  was n e g l i g i b l e  minus 150 mesh mater ia l .  

The samples w e r e  screened i n t o  p lus  and minus  100 mesh 

f r a c t i o n s  therefore.  

2. V i s i b l e  f l a k e s  of  gold w e r e  removed from t h e  samples i n  o rde r  

t o  determine their shape f a c t o r .  The weight of  t h i s  gold 

should be added t o  t h e  weight of t h e  gold recovered by 

amalgamation t o  g e t  t h e  t o t a l  free gold recovered. 

3 .  The gold con ten t  of t h e  amalgamation res idue  was determined 

by f i r e  assay. 



4. Due t o  t h e  s m a l l  s i z e  and t h i n  n a t u r e  of  t h e  gold f l a k e s  it 
was n o t  p r a c t i c a l  t o  measure t h e i r  thickness.  This  dlmension 

was t h e c e f o r e  c a l c u l a t e d  by weighing t h e  f l a k e s  using t h e l c  

c a l c u l a t e d  volume based on a p a c t i c l c  s.g. of  14 together  wi th  

t h e  c c o s s - s e c t l o n a l  acea.  

T a b l e  1 

Sample P c a c t  Lon ~ o t a l  Au h a l g  . ~ e s  i d u e  
I .D. w t .  used Raw Au 

g f o r  Au oz/ton 
shape  mg 
fac t o c  

mg 

1. SAL 87-2 +lo0 52 -146 t.581 . X38 
13-25 -100 6.68 .131 3.051 -406 

2. SAL 87-2 +loo 24.5 
36-37 -100 1.2 

T a b l e  2 

F l a k e  w t  (mg) a (mm) b (mm) c (m) shape  Factoc  

( a )  Samples 1 thcough 8 a c e  t h e  +loo mesh f r a c t i o n s  w h i l e  1B 

th rough  8B a c e  the -100 mesh f c a c t i o n s  

( b )  s h a p c  f a c t o c  - c/ ab  

TWO a d d i t i o n a l  s a m p l e s  from t h e  Salmon R i v e r ,  c o n s i s t i n g  o f  

c o m p o s i t e s  o f  a s c c i c s  o f  i n d i v i d u a l  samples,  w e r e  amalgamated.  he 



Sample Total Raw 
Weight Cold 
9 mg 

SAL 87-2 0'-2' 
2'-13' 
25.5'-27' 

SAL 87-2 27-28 
28-29 
30-32' 
32-33 
33-34 
35-36 
37-38 

long tom C. U. 

Pours truly, 

BACON DONALDSON & ASSOCIATES LTD. 

Dr. M. .J. V. Beattie, P.Eng. 
MJVB : j rh 



Salmon R i v e r  P r o j e c t  1987 

Sample Grade E s t i m a t i o n  

Dr i l l  Hole  I n t e r v a l  Au Weight Au Weight * T h e o r e t i c a l  Grade 
( f t )  (mg (Toz.) Sample Volume ( ~ o z . / y d ~ )  

( yd3) 

SAL 87-2 0 -  2 
2 - 13 

(Long Tom) 2 - 27 6.055 
13 - 25 4.909 

(Long Tom) 

27 f t  10.964 mg 0.00035 Toz. 

12 f t  14.944 mg 0.00048 Toz. 

Weighted Average Grade 

* 6 i n .  crowd i n  c a s i n g  shoe 

0744A 



APPENDIX B 

Gold S ize  Chart and South Big Salmon River  Pro ject  

1987 D r i l l  Logs 



.GOLO E S T I M A T I O N  CHART 

Coarse gold w i l l  rematn - on a +10 mesh screen 
(openings 1/16 inch) 

medium gold w i l l  pass 
through a +10 mesh screen - and w i l l  remain on a 
20 mesh screen 
(openi ngs 1/32 inch) 

f ine gold w i l l  pass 
. . 

through a 20 mesh screen - and w i l l  remain on a 
40 mesh screen 
(openings 1/64 inch) 

- 
very f ine  gold w i l l  - pass through a 40 mesh 
screen 



SALMON R I V E R  CHURN DRILLING PROJECT 

October - November 1987 

O r i l l  Logs 

Sample No. Theoret ica l  
& I n t e r v a l  Ueight Volume # o f  Colours Descr ipt ion 

Hole - 
SAL 87-1 
0 - 6 ft. 

SAL 87-1 
6 - 8 ft. 

60 lbs. 

70 lbs  

SAL 87-1 
8 - 10 ft. 65 lbs  

SAL 87-1 
10 - 12 ft. 82 l b s  

SAL 87-1 
12 - 15 ft. 75 lbs  

SAL 87-1 
15 - 17 ft. 77 lbs  

t 20 extremely f i n e  Very soupy sample, 
colours. Moderate Brown cobble gravels. 90% 
black sand. o f  stones are dark green t o  

b lack coloured. Stones are  
mebvolcanics and 
u l t ramaf ics.  Abundant 
epidote. Great v a r i e t y  o f  
rock types. 

Approx. 20 very  
f i n e  colours and 
approx. 30 extremely 
f i n e  colours. 
Abundant b lack sand. 

6 very  f i n e  co lours  
6 extremely f i n e  
colours. Abundant 
b lack sand 

15 very  f i n e  
colours. Abundant 
black sand. 

10 very f i n e  co lo rs  
15 + extremely f i n e  
colours. Abundant 
b lack  sand. 

1 - 61 colours. 
5 very  f i n e  
colours. Approx. 25 
extremely f i n e  
colours. 

Same type o f  rock ch ips  as 
above. 80% dark t o  1 i g h t  
green chips. Sandy and 
s i l t y  matr ix.  Colour o f  
soupy mud s i 1 t brown. 

Same rock chips as above. 
Much more brown c lay .  Not 
much gravel  i n  sample. C lay  
i s  s t i c k y  and forms b a l l s  
i n  cu t t ings .  

Same great  v a r i e t y  o f  rock 
types i n  gravels. Approx, 
80% o f  rock chips are dacsk 
green t o  medium green meta 
volcanics and some u l t r a  ' 

mafics. 25% of  sample i s  
gravel  mater ia l  and 75% i s  
a muddy s l u r r y  o f  s i  1 t and 
sand. Abundant brown s t  i c k y  
c l a y  b a l l s .  



Sample No. 
& I n t e r v a l  

Hole - 
SAL 87-1 
17 - 19 ft. 

SAL 87-1 
19 - 20 ft. 

SAL 87-1 
20 - 22 ft. 

Theoret i c a  1 
Weight Volume # o f  Colours 

79 l b s  

67 l b s  

72 l b s  

SAL 87-1 
22 - 23 ft. 77 l b s  

SAL 87-1 
23 - 24 ft. 62 l b s  

SAL 87-1 
24 - 25 f t .  49 l b s  

SAL 87-1 
25 - 26 ft. 62 l b s  

14 ve ry  f i n e  
co lours .  Abundant 
b l ack  sand. 

25 ext remely  f i n e  
colours.  Abundant 
b lack  sand. 

8  ext remely  f i n e  
co lours .  Mod. 
b lack  sand 

8 ext remely  f i n e  
co lours .  Minor 
b lack  sand. 
Abundant f i n e  
p y r i t e .  

7-10? ext remely  
f i n e  colours.  
Minor  b l ack  sand 
Abundant f i ne 
p y r i t e .  

6  ext remely  f i n e  
co lours .  Minor 
b l ack  sand and 
abundant p y r i t e .  

8  ext remely  f i n e  
co lours .  Minor 
b l ack  sand and 
abundant p y r i t e .  

Descr ip t ion  

Same as 15-17 ft. 

Same as 15-17 ft. v e r y  
s i l t y  and c l a y  r i c h  sec t i on .  

* C lay  r i c h  s e c t i o n  i s  s t i l l  
present.  Gravel  c h i p s  s t i l l  
o f  a  g r e a t  v a r i e t y  b u t  dark  
g r a y  t o  b l ack  f i n e  g ra ined  
vo l can i cs  account f o r  SOX 
o f  ch ips.  Colour  o f  muddy 
m a t e r i a l  changes t o  a  g r e y  
brown co lou r .  

Same as 20-22 ft. Harder 
s e c t i o n  i n  ho le .  Boulder? 
Hole s t a r t s  t o  d e f l e c t .  



Sample No. Theoret ica 1 
h In terva l  Weight Volume # o f  Coiours Descript ion 

Hole - 
SAL 87-1 
26 - 28 ft. 74 lbs 

SAL 87-1 
28 - 29 ft. 62 lbs  

No v i s i b l e  gold. Clay b a l l s  much smaller 
Minor black sand averaging 3 mm across . 
and abundant Gravel s t i l l  h igh ly  
pyr i te .  var iab le  i n  composition. 

Dark gray t o  black rock 
chips decrease (40%). 
Greenish chips 40%. Pink 
t o  red quartz chips 20%. 

1 extremely f i n e  * Colour changes t o  brown 
colour. from grey brown. 

Hole abandoned - b i t  stuck i n  hole due t o  bend 
i n  casing. 

Processed s l u i ce  box concentrate co l lec ted from panning wheel overflow. Mater ia l  s lu iced 
i s  from 10 t o  29 feet  in te rva l  o f  hole SAL 87-1. Approximately 175 colours i n  pan. Weak 
black sand and moderate py r i te .  

E.O.H. 



- 4 - 
Sample No. Theoret ica l  

1 L I n t e r v a l  Weight Vo 1 ume # o f  Colours 
Hole 

- SAL 87-2 
0 - 2 ft. 15 lbs  

SAL 87-2 
2 - 13 ft. 230 l bs  

SAL 87-2 
13 - 25.5 f t  281 l b s  

SAL 87-2 
25.5-27 f t  
( 1  ft. ex t ra  
due t o  sue1 1 ) 

140 lbs  

60 extremely f i n e  
colours. Minor 
heavy minerals. 

1 - #l colour  
15 very  f i n e  
colours. 88 
extremely f i n e  
colours. Minor 
b lack  sand and 
moderate p y r  i t e  . 

11  - #1 colours 
40 - ve ry  f i n e  
co l ours 
257 - extremely 
f i n e  colours. 
Minor b lack  sand 
and mod. p y r i t e .  

110 extremely f i n e  
colours. Abundant 
p y r i t e ,  moderate 
b lack sand. 

Descr ipt ion 

Reddish brown surface cobble 
gravels. Gravels 501, sand 
25% s i l t  25%. Gravel 
contains stones o f  h i g h l y  
va r i ab le  composition. 

Brown soupy wet sample. 
Gravel stones a re  of a g reat  
v a r i e t y  o f  composit ion. 
P r i m a r i l y  dark green t o  
medium green grey  meta- 
vo lcanics and/or bas i c  t o  
u l t r a b a s i c  stones. L i g h t  
brown p ink  q t z  and q t z i t e  
chips. Approx. 20% of  sample. 
Abundant brown c l a y  lumps. 
Sand and gravel g ra ins  s tuck  
i n  clay. Gravel SO%, c l a y  
25%, s i l t  and sand 25%. 

Washed gravels s t i  11 g rey  t o  
greenish coloured. Most 
boulders are  meta-volocanics 
grey cher ts  and u l t r a b a s i c s .  
In te rsec ted  a harder 
penet ra t ing  sec t i on  from 16 
ft. t o  13 ft. Gravel SO%,,. 
s i l t  and sand 30%. c l a y  
20%. D r i l l  c u t t i n g s  
coarser w i t h  rock  ch ips  t o  
1.5 cm. d ia.  Abundant c l a y  
b a l l s  (brown). Approx. 25% 
o f  sample c o l l e c t e d  was 
gravel,  r e s t  was s i l t  and 
sand i n  suspension. 

As above b u t  c l a y  content  
s t a r t s  t o  decrease. Green 
meta-volcanics w i t h  angular  
c l a s t s  o f  pu rp le  a p h a n i t i c  
rocks. ( T u f f ?  o r  agglomerate?) 
Good grave l  & recovery. 
Gravels 60%. sand & s i l t  
30%, c l a y  10%. Increase i n  
p i n k i s h  coloured rock chips.  



I Sam~leNo.  Theoret ica l  
L 1nterval  Weight Volume R o f  Colours Descr ipt ion 

, Hole - 
Hole SAL 87-2 c o n t ' d  

Long tom c lean up under concentrator  wheel f o r  samples from 2 t o  27 ft. 

SAL 87-2 
27 - 28 f t  79 l b s  

SAL 87-2 
28 - 29 f t  75 l bs  

SAL 87-2 
29 - 30 f t  57 l bs  

SAL 87-2 
30 - 32 f t  55 l b s  

SAL 87-2 
32 - 33 f t  35 l b s  

SAL 87-2 
33 - 34 f t  56 lbs  

1 - f3 colour  
4 - X l  co lours 
20 - very f i n e  co lours  
93 - extremely f i n e  colours 
Moderate b lack sand & p y r i t e  

4 extremely f i n e  Same gravels as from 25.5 ft. 
colours. Moderate 27 ft. S l i g h t  increase i n  
b lack  sand and brown c lay.  
p y r i t e .  

45 extremely f i n e  Gravel stone compos i t  i o n  and 
colours. Moderate and co lours  remains t h e  same 
black sand and as p rev ious l y  described. Brown 
p y r i t e .  c l a y  gravels increase 

s i g n i f i c a n t l y .  Sandy p a r t i c a l s  
contained i n  c lay.  Gravel 
45%. s i l t  81 sand 25%. c l a y  30%. 

63 extremely f i n e  
colours. Moderate 
b lack  sand and 
p y r i t e .  

8 very  f i n e  Appears t o  change t o  a sandier  
co lours  21 extremely sec t ion  (poss ib l y  j u s t  more 
f i n e  co lours  pulver ized) .  Sand g ra ins  

appear t o  have some greenish 
meta-volcanics composit ion as 
coarser g rave l  ma te r i a l .  Some 
wh i te  quar tz  ch ips  and p i n k i s h  
coloured gra ins.  

3 - #l colours  
10 ve ry  f i n e  colours 
25 extremely f i n e  
colours. Moderate b lack  
sand and p y r i t e .  

2 very  f i n e  colours * Same gravels as above. Clay 
14 extremely f i n e  b a l l s  change t o  a dark grey 
co lours  brown c l a y  w i t h  sand 

incorporated i n  ma t r i x .  



- 6 -  
Sample No. Theoret ica 1 

Interval Weight Volume # of Colours Description 
Hole - 

SAL 87-2 
34 - 35 ft 52 lbs 

SAL 87-2 
35 - 36 ft 50 lbs 

1'3"(swell) 

SAL 87-2 
36 - 37 ft 67 lbs 

113"(swell) 

SAL 87-2 
37 - 38 ft 75 lbs 

113"(swel 1) 

SAL 87-2 
38 - 39 ft 65 lbs 

6 extremely fine Same as 33 to 34 feet. 
colours. Minor black 
sand & pyrite. 

73 extremely fine *Gravel composition changes 
col ours. Moderate colour of muddy water to grey 
heavy minerals. brown. Some grey brown gravel 

clay. Gravels contain more 
grey to black aphanitic meta 
volcanic? rocks. Less greenish 
coloured rock chips. Quartz 
and feldspar chips 10%. 
Gravel SOX, sand & silt 402, 
clay 10%. 

1 - #I colour " quartz chips decrease 
10 extremely fine to 5%. Grey clay still present 
colours. Moderate 10% 
black sand and 
pyrite. 

18 extremely fine la 

colours. Moderate Grey clay content increase to 
black sand and 15-20%. Abundant clay balls. 
pyrite. 

4 extremely fine Sane as 37 to 38 feet. Appears 
colours. Moderate to be layers of ciay in sands 
heavy mineral s and gravels . 

Long tom clean up over 27 to 39 feet interval 

1 - #10 colour (nugget) 
3 - #3 colours 
5 - #1 colours 

20 - very fine colours 
110 - extremely fine colours 

SAL 87-2 
39 - 40 ft 52 lbs 8 extremely fine "Gravels as above. Clay (grey 

colours. Moderate brown) increases to approx.25X 
black sand and Sti 1 1  high percentage of sand 
pyrite. and gravel material mixed in 

clay. Breaks up fairly well. 
More greenish meta-volcanic 
and less grey to black 
aphanitic stones. 



- 7 -  
Theore t i ca  1 

Weight Volume # o f  Colours 
I Sample No. 
I & ~ n t e r v a l  

Hole 
Descr ip t ion  

I SAL 87-2 
40-41 f t  60 l b s  10 ext remely  f i n e  

co lours .  Minor  
heavy minera ls  

Same as from 39 t o  40 f e e t .  
C lay  s t i l l  s trong. 15% w h i t e  
t o  p i n k i s h  quar tz  s tone 
fragments. 

SAL 87-2 
41-42 f t  32 l b s  2 v e r y  f i n e  c o l o u r s  

Minor  heavy 
minera ls .  

Same g rey  brown c l a y  
g rave ls  continue. C lay  
increase t o  35%. Gravels  40% 
s i l t  and sand 25%. 

SAL 87-2 
42-43 43 l b s  3 ext remely  f i n e  

co lours .  Moderate 
b l ack  sand and 
p y r i t e .  

#I 

C lay  d imin ishes d rama t i ca l  l y  
t o  approx. 10%. The c l a y  i s  
g rey  co loured  and con ta ins  
sand and g rave l  s i z e d  g ra ins .  

SAL 87-2 
43-44 f t  * Sample i s  m o s t l y  wa te r  

Grey brown v e r y  sandy l aye r .  
C lay  con ten t  remains low 
(below 10%). Gravel  a r e  g r e y  
t o  greenish meta-volcanics.  

36 l b s  No v i s i b l e  g o l d  
Minor  heavy 
minera ls .  

SAL 87-2 
44-45 f t  As above - sample m o s t l y  

water. Sandy l a y e r  con t i nues  
and g rey  c l a y  s t i l l  approx. 
10%. Gravels a r e  g rey  t o  
greenish meta-volcanics.  2% 
w h i t e  qua r t z  ch ips .  

63 l b s  No v i s i b l e  g o l d  
Moderate b l ack  sand 
and p y r i t e .  

SAL 87-2 
45-46 ft 54 l b s  2 ex t reme ly  f i n e  

co lours .  Moderate 
b l ack  sand and 
p y r i t e .  

* S l i g h t l y  brown co lou r .  C lay  
increases t o  20-25%. Small 
c l a y  seam. Dark green meta- 
vo l can i cs  g rave l s  cont inue.  

SAL 87-2 
46-47 f t  Brown soupy sample. v e r y  

sandy g rave ls .  Grave l  35%. 
sand 40%. s i l t  15%. brown 
c l a y  10%. More g reen ish  
and y e l l o w  rock  ch ips .  

46 l b s  1 - #l c o l o u r  
5 ex t reme ly  f i n e  
co lou rs  

SAL 87-2 
47-48 f t  42 l b s  3 extemely  f i n e  

co lours .  Moderate 
heavy m i  nera l s . 

Same as 46-47 ft. Very l i t t l e  
m a t e r i a l  i n  sample. Sand 70% 
s i l t  30%. 



- 8 -  
Theoretical 

Vo 1 ume # of Colours 
I Sample No. 
I & ~nterval 

Hole 
Weight 

38 lbs 

58 lbs 

6 2  lbs 

53 lbs 

67 lbs 

Description 

( SAL 87-2 
48-49 ft No visible gold. 

Minor black sand 
and pyrite. 

Still very little material 
in sample. Mainly sand and 
silt sized particles. I SAL 87-2 

49-50 ft 

SAL 87-2 
50-51 ft 

Brown clay increases to 15-202 
1 to 2 cm lumps. 

SAL 87-2 
51-52 ft 

Clay drops off again to 5%. 
SAL 87-2 
52-53 ft 3 extremely fine 

colours. Moderate 
black sand and 
pyrite. 

Brown clay gravels as above. 
Clay increases again to 20%. 
Abundant brown clay balls. 
Gravels are grey to greenish 
meta-volcanics. Quartz and 
qtzite chips increase to 10%. 

SAL 87-2 
53-54 ft 59 lbs 1 extremely fine 

colour. 
* Lighter brown to slightly 
reddish brown gravels. Gravels 
drop off to 35%. Very sandy 
layer. Brownish stones and 
brown quartz chips - 40% o f  
gravels. Clay is less than 5%. 

SAL 87-2 
54-55 ft 69 lbs Coarse washed gravels in 

sample. Abundant rock chips to 
2 cm diameter. Still brownish 
to slight red brown colour. 
More quartz fragments and 
brownish multi composition 
stones. 

2 extremely fine 
colours 

SAL 87-2 
55-56 ft 6 3  lbs 

45 lbs 

3 extremely fine 
colours. 

Same as 54-55 ft. Very sandy 
layer. Coarse gravel material 
disappears. No clay. 

SAL 87-2 
56-57 ft Sandy washed brown gravels. 

Highly variable stone 
compositions in gravels. Qtz 
and qtzi te chips 20%. Gravels 
30%. sand and silt 70%. 
Rounded stones. 

2 extremely fine 
co lours. Moderate 
heavy minerals. 



- 9 -  
Theoretical 

Vo 1 ume # of Colours 
Sample No. 
& Interval Weight Description 

Hole 
SAL 87-2 
57-58 ft 72 lbs No visible gold 

Moderate heavy 
minerals. 

Same as 56-57 ft. plus 
some clay (brown) 10%. 
Gravel 602, sand and si 

SAL 87-2 
58-59 ft 62 lbs 2 - # 1 colours. 

Minor black sand 
and pyrite. 

n 

Coarse brown gravels as 
Great variety of stones 
greenish meta-volcanics 
chips are most common. 

above. 
. The 
rock 

SAL 87-2 
59-60 ft 52 lbs No visible gold. 

Minor black sand 
pyrite. 

* Changes to grey brown 
gravels. Rock chips are 
almost all the same 
composition. Drilled a 
boulder? Black quartzitic? 
schist chips. No clay. Other 
gravels are greenish meta- 
volcanics. 

SAL 87-2 
60-61 ft * Changes back to a dark brown 

sandy gravels. Great variety 
of stones. Minor clay. 

1 - #l colour 
Moderate black 
sand and minor 
pyrite. 

72 lbs 

SAL 87-2 
61-62 ft No visible gold 

Minor heavy 
minerals. 

n 

Gravels are a little coarse 
here. Stones up to 2.5cm dia. 
of green and purple meta-. 
volcanics and 1 ighter green 
qtzitic chips are the main 
gravel components. 

78 lbs 

SAL 87-2 
62-63 ft 62 lbs 

Increase in quartz chips to 
25% of gravels. 

SAL 87-2 
63-64 ft 60 lbs 

78 Ibs 
SAL 87-2 
64-65 ft 

Decrease in quartz chips. 
Colour of water is reddish 
brown. Less coarse rock chips. 

SAL 87-2 
65-66 ft 62 lbs 



Sample No. 
& I n t e r v a l  

Hole - 
SAL 87-2 
66-67 f t  

SAL 87-2 
67-68 f t  

SAL 87-2 
68-69 f t  

SAL 87-2 
69-70 f t  

SAL 87-2 
70-71 f t  

SAL 87-2 
71-72 f t  

SAL 87-2 
72-73 f t  

SAL 87-2 
73-74 f t  

SAL 87-2 
74-75 f t  

Weight 

62 l bs  

66 l b s  

72 l b s  

52 l b s  

76 l b s  

68 l bs  

65 l b s  

50 l b s  

50 l b s  

- 10 - 
Theore t ica l  

Vo 1 ume # o f  Colours 

1 extremely f i n e  
co 1 our. Moderate 
b lack sand. 

3 extremely f i n e  
colours. Moderate 
heavy minerals. 

No v i s i b l e  gold. 
Minor heavy-mineral s. 

1 extremely f i n e  
colour.  Abundant 
b lack  sand. 

No v i s i b l e  gold. 
Moderate b lack 
sand. Minor p y r i t e .  

Descr ipt ion 

* Brown cobble gravels. Grey 
t o  1 i g h t  greenish coloured 
gravels due t o  abundant q t z i t e  
chips. Greenish meta-volcanic 
rock chips. Gravel 60%, s i l t  
and sand 40%. 

Abundant brownish rock  ch ips  
and 1 i g h t  green g rey  q t z i t e  
chips. 

Same as 67-68 ft. i n t e r v a l .  

With increase i n  sand content  
and decrease i n  g rave l  content  
by  15%. 

* Clay increase t o  35%. Gravel 
35%, s i l t  and sand 30%. Gravel 
shows l i m o n i t e  s ta in ing .  

Reddish brown v e r y  s i 1 t y  and 
sandy gravels. Gravels con ta in  
a wide v a r i e t y  o f  stones 
ranging from g r a n i t i c  rocks t o  
green meta-volcanic rocks. 

* Less redd ish  brown, v e r y  
s i l t y .  S i l t  25X, g rave l  25% 
and sand 50%. Gravel i s  made 
up of 85% g r a n i t i c  rock  ch ips  
and quar tz .  

No gravels i n  sample. Brown 
soupy sand and s i l t .  Hole 
making water and cas ing  cannot 
be d r i v e n  f u r t h e r .  Sand 
f l o o d i n g  i n .  

E.O.H. 

EL : v 1 :O665A 
November 10, 1987 
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