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1 .O INTKODUCTION 

Consolidated Sea-Gold Corp.'s Mon 1 6 2 .  WE1 and ZEL mineral claims (80 units) 
are located four kilometres west of Newmont Lake which is approximately 20 

kilometres north of the Iskut River in northwestern British Columbia. The 
subject property adjoins Sea-Gold's Gab 11 6 1 2  mineral claims which host 

several interesting gold mineralization targets. The eastern clain boundary 
of the Gab 12 claim is also within close proximity to Gulf International 

Minerals Ltd.'s "Northwest" Zone. 

A total of 8 man days were spent prospecting. mapping, rock chip. silt and 

heavy mineral concentrate sampling the Sea-Gold subject property during 1987. 

Two zones of interest were identified on the claims. Within the Mon 1 claim. 

a skarn zone consisting of massive magnetite with appreciable malachite, 
azurite. chalcopyrite and bornite was located. Newmont Mining Corp. drilled 
three holes in 1972 on this outcrop which produced 1.5 metres of 0.200 oz/t.on 

gold and 15.2 metres of 1.5% copper. The zone is exposed as ari island measur- 
ing approximately 100 metres by 200 metres within snowfields on McLymont 

Glacier. At the present time. definition of clain boundaries is not suffi- 

cient to determine the location of the Ken showing with respect to Consoli- 
dated Sea-Gold Corp. and the Gab 10 claim to the east. 

A second zone of mineralization was discovered near the southern boundary of 

the WE1 c1ai.m block. Skarned sediments hosting pyrite mineralization assayed 

up to 0.082 ozlton gold. 

Introductory material for this report has been abridged from the February. 
1988 Geological Report on the Gab 11 & 12 Mineral Claims and Stu 8 6 5 Mineral 
Claims written by the author. 

Pamican Devclopmcnts Lrd - 
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2.0 LIST OF CLAIMS 

Records of the British Columbia Ministry of Energy. Mines and Petroleum 

Resources indicate that the following claims (Figure 2 )  are owned by I .  

Hagemoen. Separate documents indicate the claims are under option to Consoli- 
dated Sea-Gold Carp. 

C 1 a i m  Record No. of Record ExPlrY 

Name -- D a t e  _ _  D a t e  - - . . -. Number Units - 
Mon 1 3940 20 March 20. 1988 March 20.  1989 

Mon 2 3941 20 March 20. 1988 March 20,  1989 

3.0 LOCATION, ACCESS AND GEDGRAPHY 

The Mon 1, 2 ,  WE1 and ZEL claims are located approximately 80 kilometres east 

of Wrangell, Alaska, and 110 kilometres northwest of Stewart, British 
Columbia. on the eastern edge of the Coast Range Mountains (Figure 1). 

Newmont Lake is situated approximately four kilometres t o  the east and t.he 
Iskut River 12 kilometres to the south of the subject property. 

Coordinates of the claims area are 56'50' north latitude and 130'56' west 

longitude, and the propertv falls under the jurisdiction of the Liard Mining 
Division. 

Access to the property would either be via float-equipped fixed wing aircraft 

to Newmont Lake from Wrangell, Alaska or Stewart, British Columbia, or fixed 

wing aircraft from Wrangell or Stewart to the Bronson Creek gravel airstrip. 

located approximately 20 kilometres south of the property on the Iskut Rjvrr 

and then using a helicopter to the property. 

C.K. lkona of Pamicon Developments Ltd., on behalf of Skyline Explorations 

Ltd.. has proposed the construction of a 65 kilometre long road. The road 

would be situated on the south side of the Iskut Valley to connect the 

Pamicon Developments Lrd. - 
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Stewart-Cassiar Highway with a proposed BC Hydro dam site on the Iskut River 

and Skyline's Stonehouse Gold deposit on Bronson Creek. 

Geographically, the area is typical of mountainous and glaciated terrain with 

the elevations ranging from a few hundred metres above sea level in the river 
valley bottoms to in excess of 1500 metres at the ridge tops. Major drainages 
are U-shaped. whereas smaller side creeks tend to be steeply cut due t o  the 
intense erosional environment. Active glaciation is prevalent above the 1200 

metre contour, with the tree line existing at 1000 metres. The upper reaches 
of the area are covered with alpine vegetation. The lower slopes are pr-edom- 

inantly timbered with a variety of conifers with an undergrowth of devil's 

club. More open areas and steeper slopes contain dense slide alder growth. 
Both summer and winter temperatures would be considered generally moderate arid 

in excess of 200 centimetres of precipitation may be expected during any given 

year. 

4.0 AREA HISTORY 

The first recorded work done in the Iskut Region occurred in 1507 when a 

prospecting party from Wrangell, Alaska staked nine claims north of Johnny 
Mountain. Iskut Mining Companv subsequently worked crown granted claims along 

Bronson Creek and on the north slope of Johiinv Mountain. Up to 1920. a 

5 metre adit revealed a nunber of veins and stringers hosting galena and gold- 

silver mineralization. 

In 1954, Hudsons Bay Mining 6. Smelting located the Pick Axe showing and high 

grade gold-silver-lead-zinc float on the open upper slopes of Johnny Mountain, 

which today is part of Skvline Explorations Ltd.'s Reg deposlt. The claims 

were worked and subsequentlv allowed to lapse. 

During the 1960s. several malor mining companies conducted helicopter borne 

reconnaissance exploration programs in a search for porphvry-copper-molvbdenum 

deposits. Several claims were staked or1 Johnny Mountain and on Sulphurets 

Creek. 
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Between 1965 and 1971. S l l v e r  Standard Mines. and l a t e r  Sumitorno, worked the  E 

+ L prospect on Nickel Mountaln a t  t he  headwaters of Snippaker Creek. Work 

included t renching ,  d r i l l i n g  and 460 metres of underground development work. 

Reserves include 3.2 m i l l i o n  tons of  0.80% n icke l  and 0.60% copper. 

I n  1969 Skyl ine s taked  t h e  I n e l  property a f t e r  discovering massive sul.phide 

f l o a t  o r i g i n a t i n g  from the  head of t he  Bronson Creek g l a c i e r .  

During 1972. Newmont Mining Corporation of Canada Limited c a r r i e d  o u t  a f i e l d  

program west of Newmont Lake on the  Dirk claim group. Skarn-type mineral iza-  

t i o n  was the  t a r g e t  of explora t ion .  Work cons is ted  of a i rborne  and ground 

magnetic surveys ,  geologica l  mapping and diamond d r i l l i n g .  One and one-half 

metres  grading 0.220 ounces gold pe r  t on  and 15.2 metres of 1.5% copper was 

i n t e r s e c t e d  on the  Ken showing. 

Gulf has r ecen t ly  r e l eased  the  r e s u l t s  of some of t h e i r  1987 d r i l l i n g  i n  t.he 

McLymont a rea .  Highl ights  of t h i s  program inc lude :  

__ Hole __  - Number - - - Width -. (metres,) -. .~. . Gold -. - .. .. (oz./_ton.) . 

87-25 9.1 0.404 
1.1 1.520 

87-23 11.1 1.605 

h7-3 I 3.8 0.156 

Af te r  r e s t ak ing  the  Reg property i n  1980, Skyl ine c a r r i e d  out  t renching and 

d r i l l i n g  f o r  veined high-grade gold and  polymeta l l ic  massive su lphide  mineral- 

i z a t i o n  on the  Reg and I n e l  depos i t s  between 1981 and 1985. 

I n  1586. d r i l l i n g  and 460 metres of underground cross-cut t ing aiid d r i f t i n g  on 

the  Stonehouse Gold Zone confirmed the  presence of high grade gold mtineraliza- 

t i o n  with a d d i t i o n a l  va lues  i n  s i l v e r  and copper over mineable w i d t h s  with 

good l a t e r a l  and depth con t inu i ty .  A s  of January 1988. reserves  on the  Stone- 

house Gold Zone were reported as: 

Pamicon Devrlopmcntr Ltd. - 
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Total Measured 
Total Drill-Indicated 

Total Inferred 
Subt o t a 1 
McFadden 
Ore Reserve Total 

5 

Au 
( o z l  ton) 

1.246 1?1,000 

0.556 236.875 

0.570 - 700 2 000 - 
0 . 6 4 4  1,057,875 

30,000 2.800 
0.704 1,087,875 

_. -. - __ - -. 

On the Delaware Resources Ltd. - Cominco Snip claims immediately north of the 

Stonehouse Gold deposit, approximately 10,000 metres of diamond drilling was 

carried out, mainly delineating the Twin Zone. Drill hole S-71 intersected 

10.2 metres of 2.59 ozlton gold. An underground program is expected to beg3rt 

in early 1988. As of December. 1987, reserves on the Twin Zone were reported 

as: 

Total Inferred 0.700 1.100,000 

Also, during 1987 Inel Resources Ltd. commenced an underground drifting and 
diamond drilling program along the main cross-cut intent on intersecting the 
Discovery Zone which hosts gold-bearing polymetallic massive sulphide mineral- 

ization. 

Gulf International Minerals Ltd. drill intersected 11.1 metres grading 1.605 

oz/ton Au in the “Northwest“ Zone on their McLymont claims. 

Western Canadian Mining Corp. carried out an extensive diamond drilling 

program on their Gosson claims, concentrating on the Khyber Pass Gold Zone 

which is 45 metres thick. The best drill hole int.ersection in this zone to 

date is as follows: 



r 
r - 
F 1 
i 

r 
i 

!- 
r 

c 

F 

- 
- 

- 

-~ 

.~~~ 

-. 

- 

6 

Hole Prom . . . To -. Length- - ..Gold -.  Silver !?PP.er 
(m) (m) (mi (ft) (ozlt) (ozlti (XI 

85-3 11.2 16.8 5.6 18.4 0.12 6.48 1.74 
30.2 44.2 5.2 17.1 0.17 2.66 0.90 
54.5 60.1 5.6 18.4 0.15 1.77 _- 
66.0 69.0 3 . 0  9.8 0.28 1.54 -- 

Tungco Resources Corporation drill tested three main goldlcopper quartz vein 
targets; the Bluff, No. 7 and Swamp Zones. The Bluff Zone has been delineated 
70 metres along strike and 60 metres downdip with better intersections grading 
up to 0.243 oz/ton gold across 2.45 metres. The No. 7 Vein returned 1.12 
metres of 0.651 oz/ton gold. 

5.0 REGIONAL GEOLOGY 

Government mapping of the general geology in the Iskut River area (Kerr, 1948. 
GSC Memoir 246, "Operation Stikine". GSC Maps 9-1957 and 1418-1979, "Iskut 
River") has proved to be incomplete and unreliable. Subsequent mineral 
exploration studies have greatly enhanced the lithological and stratigraphic 
knowledge of this geo-entity known as the Stewart Complex (Grove, 1986) 

(Figure 4). 

Grove (1986) defines the Stewart Complex in the following manner: 

"The Stewart Complex lies within the Intermontane tect0ni.c belt 
along the contact between the Coast Plutonic Complex on the west, 
the Bowser Basin on the east, Alice Arm on the south and the lskut 
River on the north." 

Within the Stewart Complex, Paleozoic crinoidal limestone overlving metamorph- 
osed sedimentary and volcanic members are the oldest rock group. Correlation 
has been made between this oceanic assemblage and the Cache Creek Group. 
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Unconformably overlving the Paleozoic limestone unit are Upper Triassic 
Hazelton Group island arc volcanics and sediments. These rocks have informal- 

ly been referred to as the "Snippaker Volcanics." Grove (1981) correlates 
this assemblage to the Unuk River Formation of the Stewart Complex whereas 
other writers match this group with the time equivalent Stuhini Volcanics. 

Monotis fossils have been recognized on the north slope of Snippaker Peak and 
west of Newmont Lake, 20 km to the north, giving an age Late Triassic. It is 

within these rocks that Skyline's Reg and Inel gold deposits occur. 

Grove reports an unconformable contact between Carboniferous and Middle 

Jurassic strata on both sides of Snippaker Ridge, north of Snippaker Peak. 
The same unconformable relationship between these major rock units appears to 

extend from Forrest Kerr Creek west, along the Iskut River. to the Stikine 
River junction. Present interpretation suggests an east-west trending thrust 

along the axis of the Iskut River which. like the King Salmon Thrust Fault, 
pushed up and over to the south. 

Following the Iskut River thrust faulting, the entire region was overlain by 

Middle Jurassic Hazelton Group volcanic-sedimentary rocks named the Betty 

Creek Formation by Grove (1973, 1982). It is believed that the Betty Creek 

rocks act as a mineralizing trap and as such are useful in delineating under- 
lying older units such as the Unuk River Formation. 

Intrusion of the batholithic Coast Plutonic Complex in the Iskut region of 
Cretaceous and Tertiary age followed. Composition varies from quartz monzon- 

ite, granodiorite to granite. Important in many instances to the localization 

of mineralization are satellite facies of epizonal or subvolcanic acidic 
porphyries. 

Quaternary and Tertiary volcanics occur at Hoodoo Mountain, along the Iskut 

River near Forrest Kerr Creek. and in several localities along Snippaker 

Creek. 
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6.0 LOCAL GWLOGY 

The oldest rocks mapped on the property are Triassic-Jurassic silicified 
argillite/sandstone/greywacke sediments found along the western margin of the 

Mon 1 & 2 claims and locally within the WE1 and ZEL claim blocks. Overlying 
these sedimentary lithologies are younger Hazelton Group andesite agglomerate 
volcanics occurring mainly on the Mon 2 and ZEL claims. 

A jasperoid-rich sedimentary horizon occurs near the contact of a thin 

argillite sequence and the andesite agglomerate unit on the ZEL claim. 

A feldspar porphyritic dyke appears spatially related to skarn mineralization 
found on the WE1 claim block. Similar compositional but much larger dykes are 

found just east of the subject property. 

Orthophotographic naps at a scale of 1:10,000 were produced during early 1988 

and should aid substantiallv in a structural and geological interpretation of 

the property. 

7.0 MINERALIZATION 

Two zones of interest occur on the subject property to date. A skarn zone 
measuring approximately 100 metres by 200 metres was located and sampled in 

1987. Mineralization consists of massive magnetite with chalcopyrite. 
malachite, azurite and bornite. A grab rock chip sample collected of this 

mineralization assaved as follows: 

Sample 
Number Gold - 

(ppm) ( o z /  tun) 

16004 1 3 . 6 7 0  0.082 

- __ -. 

Pamicon Lkvrloprnents Lid.- 
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In  1972, Newmont Mining Exploration of Canada drilled three short holes on 

this zone and intersected 1.5 metres grading 0.200 ozlton gold and 11.5 metres 
grading 1.5% copper. This area was flown for airborne magnetic geophysics bv 
Newmont (Assessment Report 4150). Results indicate several northeast. trending 

anomalies with the Ken showing appearing related to the westernmost of these. 

A second zone of skarn mineralization was discovered near the southern 

boundary of the WE1 claim block. A skarned band of sediments trends 
approximately 130" and appears spatially related to a 1 to 2 !net.re wide 
feldspar porphyrv dyke. Mineralization mainly consists of disseminated 

pyrite. Assays from this zone are listed below: 

Sample 
-~ Number 

15439 
15440 

15441 
15442 

15443 
15444 
15448 

15449 
15450 

Go Id - -. . - 
cppb) ( oz'i ton 1 

__ 0.086 

2 90 
75 

_- 
__ 

1.950 -- 
zoo -- 
125 _- 
-10 -- 
545 
130 -- 

__ 

8.0 DISCUSSION AND CONCLUSIONS 

The Mon 1, 2 .  WE1 and ZEL mineral claims host auriferous skarn mineralization 

similar in characteristics to that found on Gulf International Minerals Ltd.'s 
"Northwest" Zone four kilometres to the southeast. In late 1987 Gulf drill 

intersected 11.1 metres i36.5 feet) grading 1.605 ozlton gold and 9.1 metres 

(30.0 feet) grading 0.404 oziton gold. 
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At the present time definition of claim boundaries is not sufficlent to 

determine the Ken showing with respect to the Gab 10 or Consolidated 

Sea-Gold's claims to the west. 

A second zone of skarn minerali7ation is located near the southern boundary of 

the WE1 claim block. 

During early 1988, orthophotographic maps were produced and an airborne 

geophysical survey carried out over the claims area. Interpretatlon of these 
maps should be extremely useful in helping to localize ground exploration 

efforts in the 1988 summer field season. 

Respectfully submitted. - 
Steve L. Todoruk, Geologist 
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UACES 

S. Todoruk - 4 days @ $350 
C. Ikona - 1 day @ $400 
C. Sco t t  - 2 days @ $350 
K. Kaye - 1 day @ $250 
R. Gibson - 1 day @ $200 

COST STATEMENT 
MON 1 AND 2 MINERAL CLAIMS 

OCTOBER 15.  1987 - MARCH 20. 1988 

EXPENSES 

Man Day Support - 9 man days @ S125lman day 

Helicopter - 2 hours Cd $550/hour 

Assays 

Orthophotos 

Report Costs 

$ 1.400.00 
400.00 
700 .OO 
250.00 
200 . .oo 

$ 2.950.00 

$ 1,125.00 

1,100.00 

52.50 

1.247.50 

Management Fee on Expenses 

TOTAL COST THIS PROGRAM 

753.75 

S 8.728.75 

- -. -. . 
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December 23. 1 9 8 7  

TO: S t e v e  T o d o r u k  
PAMICON DEVELOPMENTS 
711 - 675 W .  H a s t l n g s  S t .  
V a n c o u v e r ,  B.C. V6B I N 4  

FROM: Vangeochem L a b  L i m i t e d  
1521  P e m b e r t o n  Avenue  
N o r t h  V a n c o u v e r ,  B r i t i s h  C o l u m b i a  
V7P 2S3 

SUBJECT: A n a l y t i c a l  p r o c e d u r e  u s e d  t o  d e t e r m i n e  Aqua R e g i a  
s o l u b l e  g o l d  in  g e o c h e m i c a l  s a m p l e s .  

1 .  M e t h o d  Samp le  P r e p a r a t i o n  

(a )  G e o c h e m i c a l  s o i  I, s i  I t  or r o c k  s a m p l e s  w e r e  r e c e i v e d  a t  
t h e  l a b o r a t o r y  i n  h i g h  w e t - s t r e n g t h ,  4 ”  x 6 ” ,  K r a f t  
p a p e r  b a g s .  R o c k  s a m p l e s  w o u l d  b e  r e c e i v e d  i n  p o l y  o r e  
b a g s .  

( b )  D r i e d  s o i l  and s i l t  s a m p l e s  w e r e  s i f t e d  b y  h a n d  u s i n g  
a n  8” d i a m e t e r ,  80-mesh. s t a i n l e s s  s t e e l  s i e v e .  T h e  
p l u s  80-mesh f r a c t i o n  was r e j e c t e d .  T h e  minus 80-mesh 
f r a c t i o n  was t r a n s f e r r e d  i n t o  a new b a g  f o r  s u b s e q u e n t  
a n a l y s e s .  

( c )  D r i e d  r o c k  s a m p l e s  w e r e  c r u s h e d  u s i n g  a Jaw c r u s h e r  a n d  
p u l v e r i z e d  t o  100-mesh o r  f i n e r  b y  us ing  a d i s c  m i l l .  
T h e  p u l v e r i z e d  s a m p l e s  w e r e  t h e n  p u t  in  a new b a g  f o r  
s u b s e q u e n t  a n a l y s e s .  

2 .  M e t h o d  of D i g e s t i o n  

( a )  5 .00 t o  1 0 . 0 0  g r a m s  o f  t h e  minus 80-mesh p o r t i o n  o f  t h e  
s a m p l e s  w e r e  u s e d .  S a m p l e s  w e r e  w e i g h e d  o u t  u s i n g  a n  
e l e c t r o n i c  m i c r o - b a l a n c e  a n d  d e p o s i t e d  i n t o  b e a k e r s .  

( b )  U s i n g  a 20 m l  s o l u t i o n  o f  Aqua R e g i a  ( 3 : l  s o l u t i o n  o f  
HCI  t o  HN03), e a c h  s a m p l e  was v i g o r o u s l y  d i g e s t e d  o v e r  
a h o t  p l a t e .  

( c )  T h e  d i g e s t e d  s a m p l e s  w e r e  f i l t e r e d  a n d  t h e  washed pu lps  
w e r e  d i s c a r d e d .  T h e  f i l t r a t e  was t h e n  r e d u c e d  in 
v o l u m e  t o  a b o u t  5 m l .  
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VANGEOCHEM LAB LIMITED 
MAIN OFFICE BRANCH OFFICE 

:b I 0  PANDORA ST 1521 PEMBERTON AVE 
NORTH VANCOUVER. 6 C VIP ?SJ VANCOUVER. B C .  V5L 116 
(6041986-521 1 TELEX. 04-362570 1604) 251.5656 

( d )  A u  c o m p l e x  i o n s  w e r e  t h e n  e x t r a c t e d  i n t o  a d i - i s o b u t y l  
k e t o n e  a n d  t h i o u r e a  med ium ( A n i o n  e x c h a n g e  l i q u i d s  
" A  I I q u o t  336"). 

(e) S e p a r a t o r y  f u n n e l s  w e r e  u s e d  t o  s e p a r a t e  t h e  o r g a n i c  
l a y e r .  

3 .  M e t h o d  & D e t e c t i o n  

T h e  d e t e c t i o n  o f  A u  was p e r f o r m e d  w i t h  a T e c h t r o n  m o d e l  A A 5  
A t o m i c  A b s o r p t i o n  S p e c t r o p h o t o m e t e r  w i t h  a g o l d  h o l l o w  
c a t h o d e  lamp. T h e  r e s u l t s  w e r e  r e a d  o u t  o n t o  a s t r i p  c h a r t  
r e c o r d e r .  A h y d r o g e n  lamp was u s e d  t o  c o r r e c t  a n y  
b a c k g r o u n d  i n t e r f e r e n c e s .  T h e  g o  I d  v a l u e s ,  in  p a r t s  p e r  
b i  I l i o n ,  w e r e  c a l c u l a t e d  b y  c o m p a r i n g  t h e m  w i t h  a s e t  o f  
g o l d  s t a n d a r d s .  

4 .  A n a l v s t s  

T h e  a n a l y s e s  w e r e  s u p e r v i s e d  o r  d e t e r m i n e d  b y  M r .  Conway 
Chun  o r  M r .  E d d i e  T a n g  a n d  h i s  l a b o r a t o r y  s t a f f .  

VANGEOCHEM LAB L I M I T E D  
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TO: S t e v e  T o d o r u k  
PAM iCON DEVELOPMENTS 
711 - 6 7 5  W .  H a s t i n g s  S t .  
Vancouver .  B . C .  V6B 1N4 

1521  P e m b e r t o n  Avenue  
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FROM: Vangeochem L a b  L i m i t e d  

SUBJECT: Ana l y t  i c a  I p r o c e d u r e  u s e d  t o  d e t e r m i n e  g o  I d  b y  f i r e  
a s s a y  m e t h o d  a n d  d e t e c t  by a t o m i c  a b s o r p t i o n  
s p e c t r o p h o t o m e t r y  in  g e o  l o g  i c a  I s a m p l e s .  

1 .  M e t h o d  & S a m p l e  P r e p a r a t i o n  

( a )  G e o c h e m i c a l  s o i  I ,  s i  I t  o r  r o c k  s a m p l e s  w e r e  r e c e i v e d  a t  
t h e  l a b o r a t o r y  in  h i g h  w e t - s t r e n g t h ,  4 “  x 6 ” .  K r a f t  
p a p e r  b a g s .  R o c k  s a m p l e s  w o u l d  b e  r e c e i v e d  i n  p o l y  o r e  
b a g s .  

( b )  D r i e d  s o i  I a n d  s i  it s a m p l e s  w e r e  s i f t e d  b y  h a n d  u s i n g  
a n  8“ d i a m e t e r ,  80-mesh. s t a i n l e s s  s t e e l  s i e v e .  T h e  
p l u s  80-mesh f r a c t i o n  was r e j e c t e d .  T h e  minus 80-mesh 
f r a c t i o n  was t r a n s f e r r e d  i n t o  a new b a g  f o r  s u b s e q u e n t  
ana  l y s e s .  

( c )  D r i e d  r o c k  s a m p l e s  w e r e  c r u s h e d  using a j a w  c r u s h e r  a n d  
p u l v e r i z e d  t o  100-mesh o r  f i n e r  b y  u s i n g  a d i s c  m i l l .  
The  p u l v e r i z e d  s a m p l e s  w e r e  t h e n  p u t  in a new b a g  f o r  
s u b s e q u e n t  ana  l y s e s .  

2. M e t h o d  E x t r a c t  I on  

(a )  20.0 t o  30.0 g r a m s  o f  t h e  p u l p  s a m p l e s  w e r e  u s e d .  
S a m p l e s  w e r e  w e i g h e d  o u t  u s i n g  a t o p - l o a d i n g  b a l a n c e  
a n d  d e p o s i t e d  i n t o  i n d i v i d u a l  f u s i o n  p o t s .  

( b )  A f l u x  o f  I i t h a r g e .  s o d a  ash ,  s i  I l c a .  b o r a x ,  and.  
e i t h e r  f l o u r  o r  p o t a s s i u m  n i t r i t e  i s  a d d e d .  T h e  
s a m p l e s  a r e  t h e n  f u s e d  a t  1900 d e g r e e s  F a r e n h l e t  t o  
f o r m  a l e a d  “ b u t t o n ” .  

( c )  T h e  g o l d  i s  e x t r a c t e d  b y  c u p e l l a t i o n  a n d  p a r t e d  w i t h  
d i l u t e d  n i t r i c  a c i d .  
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( d )  T h e  g o l d  b e a d  I S  r e t a i n e d  f o r  s u b s e q u e n t  measuremen t  

3. M e t h o d  D e t e c t i o n  

( a )  T h e  g o l d  b e a d  i s  d i s s o l v e d  by b o i l i n g  w i t h  aqua  r e g i a  
s o l u t i o n ,  t h e n  d i l u t e d  w i t h  d e i o n i z e d  w a t e r  t o  1 0  m l s  
v o l u m e .  

(b)  T h e  d e t e c t i o n  o f  g o l d  was p e r f o r m e d  w i t h  a T e c h t r o n  
m o d e l  A A 5  A t o m i c  A b s o r p t i o n  S p e c t r o p h o t o m e t e r  w i t h  a 
g o l d  h o l l o w  c a t h o d e  lamp. T h e  r e s u l t s  w e r e  r e a d  o u t  o n  
a s t r i p  c h a r t  r e c o r d e r .  T h e  g o l d  v a l u e s ,  in  p a r t s  p e r  
b i  I I i o n ,  w e r e  c a l c u l a t e d  b y  c o m p a r i n g  t h e m  w i t h  a s e t  
o f  known g o l d  s t a n d a r d s .  

4 .  A n a l y s t s  -~ 
T h e  a n a l y s e s  w e r e  s u p e r v i s e d  o r  d e t e r m i n e d  by M r .  Conway 
Chun o r  M r .  D a v i d  C h l u  a n d  h i s  

L P '  
D a v i d  C h i u  
VANGEOCHEM LAB L IMlTED 
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SUBJECT: A n a l y t i c a l  p r o c e d u r e  u s e d  t o  d e t e r m i n e  h o t  a c i d  s o l u b l e  
f o r  28 e l e m e n t  s c a n  b y  I n d u c t i v e l y  C o u p l e d  P l a s m a  
S p e c t r o p h o t o m e t r y  i n  g e o c h e m i c a l  s t l t  a n d  s o 1 1  s a m p l e s .  

1. M e t h o d  Samp le  P r e p a r a t i o n  

( a )  G e o c h e m i c a l  s o i  I. s i  I t  o r  r o c k  s a m p l e s  w e r e  r e c e i v e d  a t  
t h e  l a b o r a t o r y  in  h i g h  w e t - s t r e n g t h ,  4 "  x 6". K r a f t  
p a p e r  b a g s .  R o c k  s a m p l e s  w o u l d  b e  r e c e i v e d  i n  p o l y  o r e  
bags .  

(b )  D r i e d  s o i l  a n d  s i l t  s a m p l e s  w e r e  s i f t e d  b y  h a n d  u s i n g  
a n  8" d i a m e t e r ,  80-mesh, s t a i n l e s s  s t e e l  s i e v e .  T h e  
p l u s  80-mesh f r a c t i o n  was r e j e c t e d .  T h e  minus 80-mesh 
f r a c t i o n  was t r a n s f e r r e d  i n t o  a new b a g  f o r  s u b s e q u e n t  
ana  l y s e s .  

( c )  D r i e d  r o c k  s a m p l e s  w e r e  c r u s h e d  u s i n g  a j a w  c r u s h e r  a n d  
p u l v e r i z e d  t o  100-mesh o r  f i n e r  b y  u s i n g  a d i s c  m i  1 1 .  
The  p u l v e r i z e d  s a m p l e s  w e r e  t h e n  p u t  in  a new b a g  f o r  
s u b s e q u e n t  a n a l y s e s .  

2. M e t h o d  D i g e s t i o n  

( a )  0 .50 g r a m  p o r t i o n s  o f  t h e  minus 80-mesh s a m p l e s  w e r e  
u s e d .  S a m p l e s  w e r e  w e i g h e d  o u t  us ing a n  e l e c t r o n i c  
b a l a n c e .  

( b )  S a m p l e s  w e r e  d i g e s t e d  w i t h  a 5 m l  s o l u t i o n  o f  HCL:HN03:H20 
in  t h e  r a t i o  o f  3 : 1 : 2  in  a 95 d e g r e e  C e l s i u s  w a t e r  b a t h  
f o r  90 m i n u t e s .  

( c )  The  d i g e s t e d  s a m p l e s  a r e  t h e n  r e m o v e d  f r o m  t h e  b a t h  a n d  
b u l k e d  u p  t o  1 0  m l  t o t a l  v o l u m e  w i t h  d i m i n e r a l i z e d  
w a t e r  a n d  t h o r o u g h l y  m i  xed.  
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3. M e t h o d  - o f  A n a l y s e s  

T h e  I C P  a n a l y s e s  e l e m e n t s  w e r e  d e t e r m i n e d  b y  us ing  a 
J a r r e  I -Ash  I C A P  m o d e l  9000 d i r e c t l y  r e a d i n g  t h e  
s p e c t r o p h o t o m e t r i c  e m i s s i o n s .  A l l  m a j o r  m a t r i x  a n d  
t r a c e  e l e m e n t s  a r e  i n t e r e  l e m e n t  c o r r e c t e d .  A I I d a t a  
a r e  s u b s e q u e n t l y  s t o r e d  o n t o  d t s k .  

4 .  A n a l y s t s  

The  a n a l y s e s  w e r e  s u p e r v i s e d  o r  d e t e r m ~ n e d  b y  e i t h e r  
M r .  E d d i e  Tang,  and ,  t h e  l a b o r a t o r y  s t a f f .  

E d d i e ? a n g  
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1. INTRODUCTION 

This report describes an airborne geophysical survey carried out on 

behalf of Pamicon Developments Limited by Aerodat Limited. 

Equipment operated included a three frequency electromagnetic sys - 
ten,  a high sensitivity cesium vapour magnetometer, a two 

frequency VLF-EM system, a film tracking camera, and an 

altimeter. Electromagnetic, magnetic and altimeter data were 

recorded both in digi ta l  and analog form. 

The survey area which is comprised of several blocks of ground i n  

the Iskut River area, is located approximately 1 2 0  kilometres 

northwest of Stewart, British Columbia. AU of the survey blocks 

are within what is known a s  the Liard Mining Division. Several 

f l ights,  which were flown during the month of February, were 

required to  complete the survey with f l ight  l ines oriented a t  an 

Azimuth of 000-180 degrees and flown with a nominal l ine spacing of 

250  metres. Coverage and data quality were considered to be w e l l  

within the  specifications described in the contract. 

The survey objective is the detection and location of mineralized 

zones which can be directly or indirectly related to precious metal 

exploration targets. O f  importance, therefore, are poorly 
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mineralized conductors, displaying weak conductivity, which may 

represent structural features which can sometimes play an es- 

sential  role in the eventual location of primary minerals. 

I n  regard to base metal targets, short, isolated or flanking 

conductors displaying good conductivity and having either magnetic 

OK no magnetic correlation, are a l l  considered to be areas of 

extreme interest. 

A total  of 1 7 6 0  kilometres of the recorded data were compiled i n  map 

form and are presented a s  part of t h i s  report according to  

specifications outlined by Pamicon Developments Limited. 
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2. SURVEY AREA LOCATION 

The survey area is depicted on the index map shown. They are 

centred a t  Latitude 56 degrees 43 minutes north, Longitude 130 

degrees 57 minutes west, i n  the Iskut River area of northern Briti- 

sh Columbia (NTS Reference Map No. 1 0 4 B / 1 0 ,  1 0 4 B / 1 1 ,  l 0 4 B / 1 4  and 

104B/15). The survey area is located i n  extremely rugged country, 

with many mountain ranges a s  high a s  6 ,000  f e e t  above sea level. 

The major physiographical feature in  the area, besides the mountain 

ranges, is the Iskut River. It is quite a wide river which 

traverses through the  middle of the survey area i n  an east-west 

direction with its outlet to the west, flowing into the Pacific 

Ocean. 

Because of the extreme ruggedness of the country, transportation 

means is by helicopter only. There are no roads into the  area. 

Travelling to  the area can be made by bush plane from either 

Telegraph Creek which is approximately 1 6 5  kilometres north of the 

survey area, or from Stewart, B.C. which is approximately 1 2 0  

kilometres to the southeast of the survey area. There are three 

gravel a i rs t r ips  in  close proximity to  the survey blocks, one a t  

the base of Mount Johnny, one near Bronson Creek and the third a t  

the head of Snippuker Creek. The writer is not aware of the  

conditions for any of these airstrips. 
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3.  AIRCRAFT AND EQUIPMENT 

3 .1  Aircraft 

An Aerospatiale A-Star 350D helicopter, (C-GBBX), owned and 

operated by Ranger Helicopters Limited, was used for the 

survey. Installation of the geophysical and ancillary 

equipment was carried out by Aerodat. The survey a i rc raf t  was 

flown a t  a mean terrain clearance of 6 0  metres. 

3.2 Equipment 

3 . 2 . 1  Electromagnetic System 

The electromagnetic system was an Aerodat 3 -frequency 

system. Two vertical coaxial coil pairs were operated 

a t  935 Hz and 4600  Hz and a horizontal coplanar coil 

pair a t  4175 Hz. The transmitter-receiver separation 

was 7 metres. Inphase and quadrature signals were 

measured simultaneously for the 3 frequencies with a 

time constant of 0.1 seconds. The electromagnetic bird 

was towed 3 0  metres below the transmitter. 

3 . 2 . 2  - VLF-EM System 

The VLF-EM System was a Herz Totem 2A. This in -  

strument measures the total  f ie ld  and quadrature 

components of two selected transmitters, preferably 

oriented a t  right angles to one another. The sensor was 
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towed in  a bird 12 metres below the helicopter. The 

transmitters monitored were NLK,  J i m  Creek, Wash- 

ington, broadcasting a t  24.8 kHz for the Line station 

and NAA, Cutler, Maine broadcasting a t  24.0 kHz for 

the Orthogonal station. 

3.2.3 Magnetometer 

The magnetometer employed a Scintrex Model VIW-2321 

H 8  cesium, optically pumped magnetometer sensor. The 

sensitivity of th i s  instrument was 0 . 1  nanoTeslas a t  a 

0.2 second sampling rate. The sensor w a s  towed i n  a 

bird 12 metres below the helicopter. 

3.2.4 Magnetic Base Station 

An IFG-2 proton precession magnetometer was operated 

a t  the base of operations to  record diurnal variations 

of the earth's magnetic f ie ld .  The clock of the base 

station was synchronized with tha t  of the airborne 

system to faci l i ta te  la ter  correlation. 

3.2.5 Radar Altimeter 

A King Air HRA-100 radar altimeter was used to record 

terrain clearance. The output from the instrument is a 

linear function of alt i tude for maximum accuracy. 
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3.2.6 Tracking Camera 

A Panasonic video tracking camera was used to  record 

fl ight path on VHS video tape. The camera was operated 

in continuous mode and the f iducial  numbers and time 

marks for cross reference to the analog and digi ta l  

data were encoded on the video tape. 

3.2.1 Analog Recorder 

An RMS dot-matrix recorder was used to  display the  

data during the survey. In addition to  manual and time 

fiducials, the following data were recorded: 

Channel 

C X I l  

C X Q l  

C X I 2  

CXQ2 

C P I l  

C P Q l  

PWRL 

VLT 

Input 

Low Frequency Coaxial Inphase 

Low Frequency Coaxial Quadrature 

High Frequency Coaxial Inphase 

High Frequency Coaxial Quadrature 

Mid Frequency Coplanar Inphase 

Mid Frequency Coplanar Quadrature 

Power Line 

VLF-EM Total Field, Line 
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Channel Input 

VLQ VLF-EM Quadrature, L ine  

VOT VLF-EM Total Field, Ortho 

VOQ VLF-EM Quadrature, Ortho 

ALT Altimeter 

MAGF Magnetometer, Fine 

MAGC Magnetometer, Coarse 

Scale 

2.5%/mm 

2.5 %/mm 

2.5%/mm 

1 0  ft./mm 

2.5 nT/mm 

2 5  nT/mm 

3.2.8 Digital Recorder 

A DGR 3 3  data system recorded the survey on magnetic 

tape. Information recorded was as follows: 

Equipment 

EM system 

VLF-EM 

Magnetometer 

Altimeter 

Recording Interval 

0.1 seconds 

0.4 seconds 

0.2 seconds 

0.4 seconds 
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4.  DATA PRESENTATION 

4.1 Base Map 

A photomosaic base a t  a scale of 1:20,000 was prepared from a 

photo lay down map, supplied by Aerodat, on a screened mylar 

base. 

4.2 Flight Path Map 

The f l ight  path was manually recovered onto the  photomosaic 

base using the  VHS video tape. The recovered points were then 

digitized, transformed to a local metric grid and merged with 

the data base. The fl ight path map showing a l l  f l ight  lines, 

is presented on a Cronaflex copy of the base map, with camera 

frame and navigator's manual fiducials for cross reference to 

both the analog and digital  data. 

4 . 3  Airborne Electromagnetic Survey Interpretation Map 

The electromagnetic data were recorded digitally a t  a sample 

rate of 1 0  per second with a time constant of 0.1 seconds. A 

two stage digi ta l  f i l tering process was carried out to  re ject  

major sfer ic  events and to reduce system noise. 
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Local s fe r ic  activity can produce sharp, large amplitude 

events t ha t  cannot be removed by conventional f i l ter ing 

procedures. Smoothing or stacking w i l l  reduce their  amplitude 

but leave a broader residual response tha t  can be confused 

w i t h  geological phenomena. To avoid t h i s  possibility, a 

computer algorithm searches out and re jec ts  the major s fe r ic  

events. 

The signal to noise ratio w a s  further enhanced by the ap-  

plication of a l o w  pass digi ta l  f i l t e r .  It has zero phase 

s h i f t  which prevents any lag or peak displacement from occur- 

ring, and it suppresses only variations with a wavelength less 

than about 0 .25  seconds. This low ef fec t ive  time constant 

permits maximum profile shape resolution. 

Following the fi l tering process, a base level correction w a s  

made. The correction applied is a linear function of time tha t  

ensures the corrected amplitude of the various inphase and 

quadrature components is zero when no conductive or permeable 

source is present. The f i l tered and levelled data were used i n  

the interpretation of the electromagnetics. 
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An interpretation map was prepared showing peak locations of 

anomalies and conductivity thickness ranges along with the 

Inphase amplitudes (computed from the 4 6 0 0  Hz coaxial re -  

sponse) and conductor axes. The anomalous responses of the 

three coil configurations along with the interpreted conductor 

axes were plotted on a Cronaflex copy of the photo base map. 

4.4 Total Field Magnetic Contours 

The aeromagnetic data were corrected for diurnal variations by 

adjustment with the digitally recorded base station magnetic 

values. No correction for regional variation was applied. The 

corrected profile data were interpolated onto a regular grid 

a t  a 2 0  metre true scale interval using an Akima spline 

technique. The grid provided the basis for threading the 

presented contours a t  a 2 nanoTesla interval. 

The contoured aeromagnetic data have been presented on a 

Cronaflex copy of the photomosaic base map. 

4.5 Vertical Magnetic Gradient Contours 

The vertical  magnetic gradient was calculated from the gridded 

total  f i e ld  magnetic data. Contoured a t  a 0.2 nT/m interval, 

the gradient data were presented on a Cronaflex copy of the 

photomosaic base map. 
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4.6 Apparent Resistivity Contours 

The electromagnetic information was processed to  yield a map 

of the apparent resistivity of the ground. 

The approach taken in  computing apparent resist ivity was to  

assume a model of a 2 0 0  metre thick conductive layer (i.e., 

effectively a half space) over a resistive bedrock. The 

computer then generated, from nomograms for t h i s  model, the 

resist ivity tha t  would be consistent w i t h  the bird elevation 

and recorded amplitude for the coaxial frequency pair used. 

The apparent resist ivity profile data were interpolated onto a 

regular grid a t  a 2 0  metres true scale interval using an nkima 

spline technique. 

The contoured apparent resist ivity data were presented on a 

Cronaflex copy of the photomosaic base map with the f l igh t  

path. 
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bodies i n  close association can be, and often are,  graphite and 

magnetite. I t  is often very d i f f icu l t  to distinguish between 

these cases. I f  the conductor is also magnetic, it w i l l  usually 

produce an EM anomaly whose general pattern resembles tha t  of the 

magnetics. Depending on the magnetic permeability of the conduc - 
t ing body, the amplitude of the inphase EM anomaly w i l l  be wea- 

kened, and i f  the conductivity is also weak, the inphase EM 

anomaly may even be reversed in  sign. 

VLF Electromaqnetics 

The VLF-EM method employs t h e  radiation from powerful military 

radio transmitters as the  primary signals. The magnetic f ie ld  

associated with the primary f ie ld  is ell iptically polarized i n  

the vicinity of e lectr ical  conductors. The Herz Totem uses three 

coils i n  the X, Y, 2 configuration to measure the total  f i e ld  and 

ver t ical  quadrature component of the polarization ellipse. 

The relatively high frequency of VLF ( 1 5 - 2 5 )  kHz provides high 

response factors for bodies of l o w  conductance. Relatively "dis- 

connected" sulphide ores have been found to produce measureable 

VLF signals. For the same reason, poor conductors such as sheared 

contacts, breccia zones, narrow faults,  alteration zones and 

porous flow tops normally produce VLF anomalies. The method can 

therefore be used effect ively for geological mapping. The only 
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relative disadvantage of the method l i e s  i n  its sensit ivity to  

conductive overburden. In conductive ground the depth of explor - 
ation is severely limited. 

The e f f e c t  of strike direction is important in  the sense of the  

relation of the conductor axis relative to the energizing elec- 

tromagnetic f ie ld .  A conductor aligned along a radius drawn from 

a transmitting station w i l l  be i n  a maximum coupled orientation 

and thereby produce a stronger response than a similar conductor 

a t  a d i f fe ren t  strike angle. Theoretically, it would be possible 

for a conductor, oriented tangentially to the transmitter to  

produce no signal. The most obvious e f f e c t  of the strike angle 

consideration is  tha t  conductors favourably oriented with respect 

to the  transmitter location and also near perpendicular to  the 

f l ight  direction are  most clearly rendered and usually dominate 

the map presentation. 

The total  f i e ld  response is  an indicator of the existence and 

position of a conductivity anomaly. The response w i l l  be a 

maximum over the conductor, without any special  f i l ter ing,  and 

strongly favour the upper edge of the conductor even i n  t h e  case 

of a relatively shallow dip. 

The ver t ical  quadrature component over steeply dipping sheet-l ike 
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conductor w i l l  be a cross-over type response with the  cross-over 

closely associated with the upper edge of the  conductor. 
7 

- 
The response is a cross-over type due to the  f a c t  t ha t  it is the 

ver t ical  rather than total  f ie ld  quadrature component t ha t  is 

measured. The response shape is due largely to geometrical rather 

than conductivity considerations and t h e  distance between the 

maximum and minimum on either side of the cross-over is related 

to  target  depth. For a given target geometry, the larger t h i s  

distance the greater the depth. 

- 

- 

- 

The amplitude of the quadrature response, a s  opposed to  shape is 

function of target  conductance and depth a s  w e l l  a s  the conductiv- 

i t y  of the  overburden and host rock. As the  primary f i e ld  

travels down to the conductor through conductive material it is 

both attenuated and phase shifted i n  a negative sense. The secon- 

dary f i e l d  produced by th i s  altered f ie ld  a t  the ta rge t  also has 

an associated phase sh i f t .  T h i s  phase s h i f t  is positive and is 

larger for relatively poor conductors. This secondary f i e ld  is 

attenuated and phase sh i f ted  in  a negative sense during return 

travel to  the surface. The net e f f e c t  of these 3 phase sh i f t s  

determine the phase of the secondary f i e ld  sensed a t  the 

receiver. 
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A relatively poor conductor i n  resistive ground w i l l  yield a net  

positive phase sh i f t .  A relatively gcod conductor i n  more conduc- 

t ive ground w i l l  yield a net  negative phase shif t .  A combination 

is possible whereby the net  phase s h i f t  is zero and the response 

is purely in-phase with no quadrature component. 

A ne t  positive phase s h i f t  combined with the geometrical cross- 

over shape w i l l  lead t o  a positive quadrature response on the 

s ide of approach and a negative on the side of departure. A net  

negative phase s h i f t  would produce the reverse. A further sign 

reversal occurs w i t h  a 1 8 0  degree change i n  instrument orien- 

tation as occurs on reciprocal line headings. During d ig i ta l  

processing of the quadrature data for map presentation th i s  is 

corrected for by normalizing the sign to one of the f l ight  line 

headings. 
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4.7 VLF-EM Total Field Contours 
7 

The VLF-EM signals from NLK, Jim Creek, Washington broad- 

casting a t  24.8 kHz. for the Line Station were compiled in  

contour map form and presented on a Cronaflex copy of the 

photomosaic base map. 
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- 
L 

Xobert J. de Carle 

Consulting Geophysicist 

for 

AERODAT LIMITED 

February 17, 1988 



!- 

1 

r 

r 
i 

APPENDIX I 

GENERAL INTERPRETIVE CONSIDERATIONS 

Electromagnetic 

The Aerodat three frequency system ut i l izes  two d i f fe ren t  transmit- 

ter-receiver coil  geometries. The tradit ional coaxial coil  confi- 

guration is operated a t  two widely separated frequencies and the 

horizontal coplanar coil pair is operated a t  a frequency ap- 

proximately aligned with one of the coaxial frequencies. 

The electromagnetic response measured by the helicopter system is 

a function of the "electrical" and "geometrical" properties of 

the conductor. The "electrical" property of a conductor is deter-  

mined largely by its electr ical  conductivity, magnetic suscepti- 

bi l i ty  and its s ize  and shape; the "geometrical" property of the 

response is largely a function of the conductor's shape and 

orientation with respect to the measuring transmitter and 

receiver. 

Electrical Considerations 

FOK a given conductive body the measure of its conductivity or 

conductance is closely related to the  measured phase s h i f t  

between the received and transmitted electromagnetic f ie ld .  A 

small phase s h i f t  indicates a relatively high conductance, a 

large phase s h i f t  lower conductance. A small phase s h i f t  results 
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i n  a large inphase to  quadrature ratio and a large phase s h i f t  a 

l ow ratio. This relationship is shown quantitatively for a non- 

magnetic vertical half-plane model on the accompanying phasor 

diagram. Other physical models w i l l  show the  same trend but 

d i f fe ren t  quantitative relationships. 

The phasor diagram for the vertical  half-plane model, a s  pre- 

sented, is for the coaxial coil configuration with the amplitudes 

in  parts per million (ppm) of the primary f i e ld  a s  measured a t  

the response peak over the conductor. To ass i s t  the interpre- 

tation of the survey results the computer is used to ident i fy  the 

apparent conductance and depth a t  selected anomalies. The results 

of t h i s  calculation a re  presented in  table form i n  Appendix 11 

and the conductance and inphase amplitude are presented i n  symbo- 

l ized form on the map presentation. 

The conductance and depth values a s  presented are correct only a s  

f a r  a s  the model approximates the real  geological situation. The 

actual geological source may be of limited length, have s ignif i -  

cant dip, may be strongly magnetic, its conductivity and thick- 

ness may vary with depth and/or strike and adjacent bodies and 

overburden may have modified the response. In general the conduc- 

tance estimate is less  a f fec ted  by these limitations than is the 


















