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GEOLOG 

1 .O INTRODUCT W 

1 . 1  Terms 

w 

CAL AND GEOPHYS I CAL ASSESSMENT REPORT OF THE I VA-FERN PROPERTY 

ON 

o f  Ref e ren ce 

The w r i t e r s  were r e t a i n e d  by Ag incour t  E x p l o r a t i o n s  Inc.  o f  Vancouver, 

B r i t i s h  Columbia t o  conduct a program compr is ing :  t r a n s i t  survey,  l i n e  c u t t i n g  

s o i l  survey, geo log i ca l  sampling and mapping, e lec t romagne t i c  and magnet ic  

surveys on the  Iva-Fern Proper ty ,  l o c a t e d  i n  t h e  Nelson Min ing  D i v i s i o n  o f  B.C. 

Work on the  p r o p e r t y  was conducted f rom September 22 t o  October 18, 1986. 

c o m p i l a t i o n  and process ing  cont inued u n t i l  December 15, 1986. 

Data 

1.2 Loca t ion  and Access 

The Iva-Fern group o f  c la ims  i s  l o c a t e d  on t h e  eas te rn  edge o f  t h e  

S e l k i r k  Mountains i n  t h e  Nelson Range about 40 km (24 m i )  southeast  o f  Nelson, 

B.C. and 12 k m  (7  m i )  west o f  t h e  eas t  arm o f  Kootenay Lake. 

c e n t r e d  on 49" 18.5' n o r t h  l a t i t u d e  and 116" 55 .5 '  west l o n g i t u d e  on N.T.S. map 

sheet  82 F/7 (F igures  1 and 2 ) .  

The c la ims a r e  

The main work ings-area i s  l o c a t e d  near  t h e  c e n t r e  o f  t h e  c la ims  a t  an 

e l e v a t i o n  o f  about 1828 m (6000 f t )  above sea l e v e l  on a wooded r i d g e  between 

Cu l tus  and L a i b  creeks (F igu re  2 ) .  The work ings  a r e  covered by seven c r o w n -  

g ran ted  m ine ra l  c la ims,  t h r e e  o f  wh ich  have reve r ted .  The crown g r a n t s  a r e  

surrounded by t h e  Fern, Fern 2 and Fern 3 m ine ra l  c la ims  compr is ing  45 c l a i m  

u n i t s ,  cove r ing  1125 ha (2700 A). 

The Iva-Fern P roper t y  i s  about 760 km (464 m i )  f rom Vancouver, B.C. 

T rave l  t ime f rom Vancouver to  the  p r o p e r t y  i s  about 10 hours v i a  B . C .  Hwy.3 

eastward t o  Nelson thence Hwy. 6 southward t o  Y m i r .  

Access t o  t h e  p r o p e r t y  i s  by t h e  Porcup ine  Creek road which connects  

t h e  p roper t y -a rea  w i t h  Hwy. 6 a t  Y m i r .  The p r o p e r t y  i s  about 30 k m  (19 m i )  
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m from t h e  highway. The Porcupine Creek road i s  c o n t r o l l e d  by Darkwoods 

F o r e s t r y  L td.  who r e q u i r e  t r u c k s  t o  be rad io-equipped on t h a t  road. The 

main workings-area on t h e  Iva-Fern P r o p e r t y  can be reached f rom t h e  l o g g i n g  

road by a good 1300 m (4264 f t )  l ong  f o o t  t r a i l .  

The neares t  r a i l r o a d  s i d i n g  t o  t h e  p r o p e r t y  i s  a t  Tye on Kootenay 

I 

Lake (F igu re  2), 12 k m  ( 7  m i )  f rom t h e  p r o p e r t y  down t h e  Cu l tus  Creek road, 

which i s  a l s o  ma in ta ined  by Darkwoods F o r e s t r y  L t d .  A t  Tye, Canadian P a c j f i c  

m a i n t a i n s  two 30-car s i d i n g s  and a spur  w i t h  a l a r g e  l o a d i n g  s i t e  f o r m e r l y  * 

used as a saw m i l l  s i t e .  

The l o a d i n g  t e r m i n a l  a t  Tye would be u s e f u l  f o r  s h i p p i n g  o r e  from t h e  

Iva-Fern Proper ty .  

1.3 T e r r a i n  and Vegetat ion 

The Iva-Fern P r o p e r t y  i s  P% 

Mountains, one o f  t h e  f o u r  subd iv  

e a s t e r n  B r i t i s h  Columbia (Ho l l and  

oca ted  i n  t h e  Nelson Range o f  t h e  S e l k i r k  

s ions  o f  t h e  Columbia Mountains o f  south- 

1976). H o l l a n d ’ s  d e s c r i p t i o n  o f  t h e  

t e r r a i n  around t h e  Iva-Fern P r o p e r t y  i s  as f o l l o w s :  

South of Nelson the several ranges comprising the southern Selkirk Mountains 
do “ not show the rugged alpine topography of the Slocan, Lardeau, and more north- 
erly ranges of the system. The mountains of the southern Selkirks [see Platc XXIXB] 
are more subdued and rounded than those of the north with fewer riigged peaks and 
serrated ridges and without the youthful glacial forms due to higher tiplift and more 
recent sculpture by mountain glaciers. In this portion of thc Selkirks there are 
practically no glaciers and the ranges form a transition bclt of mountains connecting 
the high and rugged Canadian Selkirks with the low, subducd mountain rangcs of the 
same system which border the Columbia lava plain in Washington state. . . . 
Glacial forms, including cirques, ar&tes, trough-shaped vallcys, truncated spurs, 
hanging Valleys, roches moutonnkes, and valley tcrraces, are prominent topographic 
features in the landscape.”t 

The Iva-Fern P r o p e r t y  s t r a d d l e s  a wooded r i d g e  t h a t  separates L a i b  

and Cu l tus  creeks ( F i g u r e  3) .  These creeks f l o w  eastward i n t o  Kootenay Lake 

a t  Tye, about 12 km (7  m i )  f rom t h e  p r o p e r t y .  
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The n o r t h e r n  boundary o f  t h e  p r o p e r t y  i s  a t  L a i b  Creek a t  an 

e l e v a t i o n  o f  about 1 1 3 1  m (4300 f t )  a.s.1. ( F i g u r e  3 ) .  The p a r t  o f  the " 

. 

slope  on t h e  Fern 3 Cla im between L a i b  Creek and t h e  r i d g e  c r e s t  i s  covered 

by mature spruce f o r e s t .  T h i s  s lope  i s  be ing  logged by Darkwoods Fo res t r y  

L td .  Most o f  t h e  Fern 3 Cla im i s  now logged o f f .  
z 

The e l e v a t i o n  o f  t he  r i d g e  c r e s t  between L a i b  and Cu l tus  creeks i s  

about 1920 m (6300 f t )  a.s.1. The f o r e s t  a t  t h e  r i d g e  c r e s t  comprises w i d l y  

spaced spruce and p i n e  c r e a t i n g  an open park.  J u s t  sou th  o f  t he  r i d g e  c r e s t  

a t  an e l e v a t i o n  o f  about 1828 m (6000 f t )  a.s.1. on t h e  Fern Cla im i s  t h e  

ma i n wo rk  i ngs -a rea. 

A bend i n  t h e  r i d g e  a x i s  i s  respons ib le  f o r  t h e  convex shape o f  t h e  

s lope  on t h e  Fern Cla im f rom t h e  main work ings-area  down t o  Cu l tus  Creek. 

The upper p a r t  o f  t h i s  s l o p e  i s  covered w i t h  w i d l y  spaced spruce and p ine .  

I t s  lower p a r t  i s  covered w i t h  dense s tands o f  l a r c h  t h a t  have been th inned  

t o  encourage more e f f i c i e n t  growth.  
W 

The v a l l e y  bo t tom a t  Cu l tus  Creek i n  t h e  c la im-area i s  a t  an e l e v a t i o n  

o f  about 1120 m (4000 f t ) .  Hemlock, cedar  and spruce a r e  t h e  dominant t r e e  

species near  t h e  creek.  

The Fern 2 C la im extends f o r  2500 m (8200 f t )  upslope, southward 

f rom Cu l tus  Creek. The south  end o f  t h e  Fern 2 Cla im i s  logged o f f .  Dur ing  

1985, the  hemlock-cedar-spruce f o r e s t  on t h e  lower  h a l f  o f  t h e  s lope  was 

burned by a f o r e s t  f i r e .  

Outcrop i s  scarce  on the  Iva-Fern P roper t y .  The c la im-area i s  

covered by we l l -deve loped s o i l s  t h a t  range i n  t h i c k n e s s  f rom about 1 m a t  

t h e  r i d g e  c r e s t  t o  seve ra l  metres near  L a i b  and C u l t u s  creeks. Well-rounded 
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cobbles o f  many l i t h o l o g i e s  a r e  p resen t  i s  these s o i l s  i n d i c a t i n g  t h a t  they 

evo lved  from a t h i n  man t le  of g l a c i a l  t i l l .  F l u v i a l  outwash occurs  o n l y  near  ' 

w 

t he  beds o f  L a i b  and C u l t u s  creeks. 

Average annual p r e c i p i t a t i o n  i s  moderate, o c c u r i n g  mos t l y  as w i n t e r  

snow. Ridge c r e s t s  i n  t h e  p roper t y -a rea  a r e  snow-covered f rom November u n t i l  

A p r i  1. 

V 

1.4 P roper t y  

The Iva-Fern P r o p e r t y  comprises t h e  f o l l o w i n g  crown-granted m ine ra l  

c la ims ,  r e v e r t e d  crown-granted m ine ra l  c la ims  and l o c a t e d  c la ims  i n  the  

Nelson Min ing  D i v i s i o n  o f  B r i t i s h  Columbia: 

A. Crown-granted M ine ra l  Claims 

Cla im Name Lot No. 

B lack  Cap L12654 
Fern L12656 
E x c e l s i o r  L12657 
S tanda r d  L12658 

B. Reverted Crown-granted M ine ra l  Claims and Located Claims 

Cla im Name L o t  No. Record No. No. o f  U n i t s  Record Date 

I va L12655 1917 (8) 1 Aug. 25, 1980 
Jewe I L 12653 1916 (8) 1 Aug. 25, 1980 
Gem L12652 1915 (8) 1 Aug. 25, 1980 
Fern 4175 (6) 15 June 12, 1985 
Fern 2 4176 (6) 15 June 18, 1985 
Fern 3 4201 (6) 15 June 26, 1985 

The Fern crown g r a n t  i s  owned j o i n t l y  by E r i c  Denny o f  Nelson, B.C. 

and Jack Denny o f  Y m i r ,  B.C. The r e v e r t e d  crown g r a n t s  and t h e  Standard 

crown g r a n t  a r e  owned by E r i c  Denny, and t h e  l o c a t e d  c la ims  a r e  owned by 

Jack Denny. The B lack  Cap and E x c e l s i o r  crown g r a n t s  a r e  owned by Es ther  

Weaver o f  Nelson, B.C. 
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On J u l y  16, 1985, Ag incour t  E x p l o r a t i o n s  Inc .  w ro te  an o p t i o n  

agreement w i t h  the  Dennys whereby Ag incour t  c o u l d  earn  100% i n t e r e s t  i n  

t h e i r  c la ims except t h e  Standard Cla im f o r  a t o t a l  o f  $151,000 i n  payments 

due between 1985 and 1991. A t  t h a t  t ime, the  Standard crown g r a n t  was owned 

by another  p a r t y .  

W 

On September 20, 1985, Ag incour t  w ro te  an o p t i o n  agreement w i t h  

Es ther  Weaver whereby t h e  company cou ld  earn 100% i n t e r e s t  i n  he r  c la ims  

for  a t o t a l  \r o f  $30,000 due f rom 1985 t o  1987. 

On A p r i l  5, 1986, Ag incour t  wro te  an o p t i o n  agreement w i t h  E r i c  Denny 

whereby the  company c o u l d  earn  100% i n t e r e s t  i n  t h e  Standard crown g r a n t  f o r  

$15,000 i n  payments due f rom 1986 t o  1991. M r .  Denny had a c q u i r e d  the  

Standard Claim f rom an e s t a t e  e a r l y  i n  1986. 

The w r i t e r s  have p e r s o n a l l y  inspec ted  some o f  t h e  p o s t s  and l i n e s  o f  

t he  l oca ted  c la ims  and found them t o  be s taked i n  accordance w i t h  t h e  laws 

and r e g u l a t i o n s  o f  t h e  P rov ince  o f  B r i t i s h  Columbia. 

w 

P a r t  o f  t he  1985 e x p l o r a t i o n  program on t h e  Iva-Fern P roper t y  was a 

t r a n s i t  survey o f  a l l  l e g a l  co rne r  pos ts  and a d e t e r m i n a t i o n  o f  t h e i r  exac t  

l o c a t  ions i n  r e l a t  i on  t o  t h e  p r e v i o u s l y  surveyed crown g r a n t s  (Sol kosk i  , 1985). 

Both w r i t e r s  p a r t i c i p a t e d  i n  t h a t  t r a n s i t  survey. 

Also, t h e  w r i t e r s  have p e r s o n a l l y  inspec ted  t h e  o p t i o n  agreements 

E between Ag incour t  E x p l o r a t i o n s  Inc. ,  E r i c  and Jack Denny, and Es ther  Weaver 

and i n  the  

i n  t h e i r  c 

r op in ion ;  t h e  company has secured i t s  r i g h t  t o  earn  100% i n t e r e s t  

aims. 
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1.5 Prev ious Work 

The Iva-Fern P roper t y  was s taked by Jack Mu lho l l and  i n  1915 and 

1916. Subsequent su r face  s t r i p p i n g  revea led  m i n e r a l i z a t i o n  o f  s i g n i f i c a n t  

ex ten t .  Dur ing 1917, a development bond was taken on t h e  p r o p e r t y  by the  

Consol i d a t e d  M in ing  and Smel t ing  Company (Cominco). The company cont inued 

su r face  work and began a c rosscu t  tunne l  i n  t h e  main work ings-area.  

E a r l y  work on t h e  p r o p e r t y  i s  summarized i n  t h e  1917 B.C. M i n i s t e r  

o f  Mines, Annual Report as f o l l o w s :  

W 

T h i s  Z ~ I ) I I ~ .  coiI\i.tiiiq of seven clninis. is situated 011 the north side of 
Iva Fern Group. (:lll[ll, crti?\;, : ~ t  :I (li\t,lllcc of :ilmut wvc11 mile. fro111 I<ootcll:ly h k C .  The 

111 the viciuity of the 
workings the hillside has a fairly uniform slope which is covered with overburden, and on which 
there is ample timber for all requirements. The worliings are  situated near the top of the hill 
a t  a n  elevation of 5,735 feet, or 1,SiO feet above Cultus creek, where there is abundant water- 
power available. 

The formation is of sedimentary origin, composed of shales and schists, and is cut by 
intrusive dykes which are  said to run parallel to the formation, but the short time that  the writer 
had on the property did not allow a surface reconnaissance to be made in order to  trace the 
geology or to identify the various surface showings of ore with the vein system. 

The work done consisted of a number of open-cuts, which in  every case shon-ed a width of 
ore from 1 to 6 feet, but on accouut of the heavy covering of overburden it was difficult to  
definitely determine the nature of the walls and the dip and strike of the s t ra ta ,  mhich latter, 
as far as could be ascertained, was approsiiuately north and south. However, with only the 
cursory examination that  was made, i t  was quite evident that  the surface showings and general 
conditions were encouraging and fully warranted the further exploitation of the property. 

At the lowest exposure the ore consisted of a misture of galena, a little chalcopyrite, and 
iron pyrites occurring in osidized ledge-matter; a t  the upper workings the ore was principally 
galena. A sample taken a t  the lowest showing, across a width of 6 feet, gave the follorring 
returns : Gold, trace ; silver, 3.50 oz. ; lead, 5 per cent. Farther up the hill a sample across a 
width of 2.5 feet gave: Gold, 0.02 02.; silver, 3.40 02.; lead, 22 per cent.; while at a short 
distance from this, on the summit of t h e  hill, a sample across a width of 2 feet gave: Gold, trace; 
silver, 130 02. ; lead, 10 per cent. 

During the summer development-work was carried on, and according to  recent reports the 
property has now been bonded by the Consolidated Mining and Smelting Company. 

I n  connection with the occurrence of sedimentary rocks in this section, i t  may be of interest 
to note tha t  this belt of schists and slates, bounded by the granite foriuation on the east and 
west, extends southward across Cultus creek and apparently forms the saddle of the Lorn Pass 
divide; and, further, it  has been reported that  the same character of ore has been found in the 
vicinity of the Low pass on a group of claims owned by C. 0. Woodward, R. J. Elliot, and others, 
of Nelson. 

pr1~11thrty i.; un i i t d  1)y J. JIulll~ollnrid, of Pirdar, R.C. 

Dur ing 1919, seven o f  t h e  f i f t e e n  c la ims  t h a t  then comprised t h e  

p r o p e r t y  were surveyed and crown-granted (F igures  3 and 5) .  Cominco dropped 

W 
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W 

c 

i t s  bond on t h e  p r o p e r t y  l a t e  t h a t  year .  

c r o s s c u t  tunne l  by t h e  Standard S i l v e r  Lead M in ing  Company o f  S i l v e r t o n ,  B.C. 

d u r i n g  1922 and 1923. 

p r o p e r t y  was acqu i red  by A . B . C .  Dando i n  1925. 

Work was con t inued  on the  

T h e i r  bond lapsed and a m i n o r i t y  i n t e r e s t  i n  t h e  

A summary o f  work done on t h e  c la ims  appears i n  the  1925 B . C .  M i n i s t e r  

o f  Mines, Annual Report as f o l l o w s :  

A s  numerous references h a r e  been made to  this propertr in previous Annual 
Reports, it is only intended to gire a short snuomary here of the n-orl; done 
since the property was last described in the Snnual Report for 1919. The 

Ica  Fern, owned by Jack Mulholland, who staked i t  originally, and A. B. C. Dando, who has 
recently acquired an interest, is situated on Cultus creek, about 7 miles from Kootenay lake. 
The  ore contains values in silver, lead, zinc, and copper. The property was bonded by the 
Consolidated Mining and Smelting Company in Sovember, 1917, and dereloped by them in 1918 
and 1919. Work done by this company included a considerable amount of surface-trenching and 
the driving of some ’250 feet of tunnel to  crosscut a t  depth the veins, of n-hich there are  three. 
F o r k  \vas discontinued before the objective was reached, howerer, and the property was shut 
down during the following two years. In  1922 the  Standard Silrer Lead Mining Company 
continued the crosscut tunnel for a further 250 feet to its intersection with the principal vein, 
which was then drifted on northerly for  120 feet. A short tunnel  vas also driven lonyer down 
t h e  hill on the It-a claim. In  1913 work was discontinued by this company and nothing of 
importance has been done since. 

911 the development-n-ork done on the Ica Fern Property is localized towards the summit 
of the ridge. The claims cover a large area, and although the mineralized zone has been traced 
for a long distance little work has been done a t  lower altitudes and much ground remains to 
be prospected. The drift on the main vein off the crosscut tunuel was stopped before reaching 
a point vertically below the strong surface shob-ing exposed in the shaf t  and the trench just 
south of it. 

Iva Fern.* 

Dur ing 1926, t he  p r o p e r t y  was bonded t o  A.E. P lace  o f  Los Angeles. 

Noth ing  was done under t h a t  bond and i n  1928, Mu lho l land and associates 

formed Iva  Fern Mines L td .  t o  develop t h e  p r o p e r t y  themselves. 

The most complete g e o l o g i c a l  and h i s t o r i c a l  account o f  work on the  

Iva-Fern c la ims  appears i n  t h e  1928 B.C.  M i n i s t e r  o f  Mines, Annual Report 

as f o l l o w s :  

This group consists of the following seven Crown-granted claims : ExceZ8ior, 
Lot 126.57; Fern. Lot 12656; Standard, Lot 12CE8: Iva. Lot 12055; Black Cap, 
Lot 11654; J c r a l ,  Lot 12663; and Gem, Lot 12652. The property is situated 

on the northern side of Cultus creek, about 7 or S miles by trail from Kootenay lake, on which 
transportation is afforded by steamers of the Canadian Pacific Railway Company. Cultus creek 
flows into the western side of the lake a t  a point 9 miles north-westerly from Kootenay Landing. 
There is a good wide trail on an easy grade from the lake-shore to  the foot of the hill, a distance 
of about 5% miles, from the end of which a switchback trail leads to the mine. The claims 
are staked in a northerly direction along the strike of the reins from the ralley of Cultus creek 
t o  the summit of the rounded ridge separating the North fork from the main creek. The mine- 
buildings include a bunk-house to accommodate about ten men, a combined dining-room and’ 

Iva.Fern.+ 
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kitchen to accommodate about twenty men, I~lnck~mitli-shop. etc. At the Inlie-shore there is  a 
convenicnt cabin to accoinniodnte men nnd supplies in transit. 

There is little information a~ail:ible on the g(~ology of the area. which has not yet been 
mnpped with any nrcrirncy. On the provisional \\'c+t k'ootenny sht.et of the Geological Survey 
the area in which the property is sitnatetl is shown as entiwly consisting of gr:inite. This is 
not correct, howeyer, and the formntion in which the deposits are found consists of steeply tilted 
metamorphosed rocks, chiefly of sedimentary origin. Some distance east of this formation, how- 
erer, there is a helt of granite sercral mil(% wide. These sediment:iries, which consist of 
banded argillites, schists, silicified dolomites, and qixirtzites, reqemble the rocks of the Summit 
series, shown nlon; the eastern margin of the Geological Surrey map of the Tmir camp ( Y a p  
1i.j.i) and tentatively referred to the Cambrian or Pre-Canihrian period. 

On the Soiitli fork of Porcupine creck the IToic-nrd, where new discoveries of import:ylce 
haye been made recently, is probably situated in a roof-pendant of the Summit series and farther 
sonth these rocks contain the deposits of the Sheep Creek gold camp. The mineral-belt in 
which the Iaa-Fern i s  situated has  been traced a t  intervals for  several miles in a southerly 
direction, and during recent years a nuniher of claims h a r e  been staked southerly from Cultus 
creek. The mineralization in the southerr, estension of the Ira-Fern mineral-belt consists of 
copper sulphides containing low values in gold and silver. 

On the I2-&Fern two different types of mineralization were noted, one consisting of a fairly 
coarse galena. with which is  associated chalcoppite and zinc-blende, the other consisting of 
disseminated suIphides of lead and zinc without any copper. The gangue contains lime and 
silica and in places a considerable development of siderite was noted. In  general the mineral- 
ization is of a character requiring concentration. 

There are  two reins esposed in the surface workings esnniined, which consist of numerous 
long shallon- trenches dug across the strike of the formation and two shafts, 10 and 30 feet down 
respectively. These veins apparently coinride with the trend of the enclosing argillaceous rocks 
(slates), the strike of which is about N. 10" E. The dip of the reins is  steeply to the west, 
apparently cutting the dip of the country-rocks, which is  about 40" to  the west. Basic lam- 
prophyre dykes acconipany the reins in places, but their possible connection with the ore-deposits 
has not yet been determined. 

Most of the xork  has been done on the KO. 2 rein, which is the most westerly or farthest up  
the hill. This rein is  traced a t  short intervals on the surfnee by long shallon: trenches and 
a shnft for a total length of about 600 feet of outcrop. The So. 2 tunnel, hereinafter described, 
develops the same rein a considerable distance farther south, so that  altogether the KO. 2 rein 
outcrop is traced over 2,000 feet in length. The elevation of the northern end of these workings 
a t  the summit is about 6,340 feet. At this point a trench shows iron-stained siliceous ledge- 
matter impregnated with galena over a width of several feet. 

Farther south, a t  an eleration of 6,300 feet, there is  a shaft, cared and inaccessible, a t  the 
southerly end of a trench about 36 feet long. On the dump of this shaft there are  several tons 
of partially osidized ore, heavily impregnated with galena and some chalcopyrite. Going south 
from the shaft for  about 40 feet there is a trench a t  the easterly end, of which there is esposed 
a width of 10 feet of ore which is well mineralized with disseniinnted galena throughout. Some 
70 feet farther south a trench 16 feet long esposes some ledge-matter containing disseminated 
galena. The nest  trench to 
the south is  off to one side of the strike of the rein. Continuing in the same direction, two more 
trenches espose oxidized ledge-matter only. The nest  two trenches, which are  ahout 120 feet 
apart, were not accessible for debris, but the dumps shorn siliceous material well mineralized 
with galena. Therefore the strongest mineralization seen on the surface was in the trenches a t  
the southern end of the outcrop workings and, far ther  north, at the shaft and trench just 
south of it. 

The KO. 1 rein lies a few hundred feet to the east of the main No. 2 vein, which it parallels 
a t  a slightly lower eleration. Surface workings seen on this rein consist of some eight or nine 
trenches and a shaft. Going south from the crest of the ridge, five trenches, distributed over 
a total length of aronncl 180 feet, expose osidized ledge-matter with some disseminated galena 
in places. Some 30 feet south of the last of these trenches there is  a shaft, which was inacces- 
s i h k  for caving. on the dump of which a r e  a few tons of good lend ore. A grab sample of this 

In  this trench the full width of the mineralization is not exposed. 

c 
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ore assayed : Silver, 15 oz. to the ton: lead, 03 per cent. Sonie trenches south of the shaft show 
oxidized ledge-mutter, no galena being noted. 

(A11 elevations herein are  
relative only, being based on aneroid rendings.) This tunnel, which gains a depth of about 200 
feet on the outcrop of the So .  2 vein, is driven westerly as a crosscut for ahout 500 feet. i\ drift 
to the north then estentls along the So.  2 vein for about 120 feet. h basic 1:improphyre dyke 
follows the hanging-wall side of the vein, but crosses to the foot-wall side of the vein nt its 
intersection in the crosscut. 

In  the main crosscut, 3” feet east of the So.  2 vein, a 6-foot rein was cut, a sample across 
4 feet of which assayed : Silver, 4.1 oz. to the ton: lend, 12.1 per cent. ; zinc, 11.9 per cent. 
Continuing along the crosscut and a short distance beyond the main vein, there is, according to 
reliahle report, a short drift developing a copper-silver showing which the writer missed seeing. 

A cursory inspection of the 120-foot drift showed milling-ore in places through the first 100 
feet of the tunnel, with continuous mineralization throughout the last 20 feet. A sample across 
4 feet, 20 feet back from the face, assa.red: Silver, 2.9 oz. to the ton;  lead, 11.5 per cent.; 
zinc, 5.2 per cent. ; and a sample across 4 feet in the face of the drift assnyetl : Silver, 2.5 02. 

to the ton : lead, 5.9 per cent. ; zinc, 15 per cent. .4 short distance hack froni the face a narrow 
stringer of massive galena and chalcopyrite is visible in the west wall of the drift. 

According to  the plans seen by the n-riter, the face of the drift i s  about SO feet short of 
reaching a point vertically below the shaft and about 10 feet short of a point vertically below 
the trench just south of it, in which surface workings strong showings a re  clevelopetl. The drift, 
therefore, n-ould only have to be estended a short distance to prove the downward continuation 
of the ore-body indicated on the surface. The So. 1 vein is cut in the main crosscut where it 
shows well-defined lines of fracturing but no appreciable mineralization. 

The So.  2 tunnel, developing the So. 2 vein a t  a n  elevation of ahout 5,650 feet, has onlF 
been driven n short distance. Just inside the portal mineralization was encountered consisting 
of a width of 6 feet of disseminated galena. zinc-blende, and chalcopyrite. in a gangue of siderite 
and altered silicified country-rock. The dip of the vein in this working is  apparently about 60” 
to the west. The hanging-wall of the vein is well defined, but the foot-\\-all is somewhat 
indefinite. 

A short 1Pn:th of this ore is esposed near the portal of the tunnel, which ‘continues for a 
short distance in a seniicircular direction towards the west, but does not shorn any further 
appreciable mineralization. The ore a t  tlie portal has  the appearance of being the apes of a n  
ore-shoot to esplore which it will he neceasnry to gain further depth. On the ilunip of this 
tunnel there are a few tons of ore which is heavily impregnated with galena and chalcopyrite. 
The above workings comprise the area esnniined by the writer, hut there are, it  is untlerstood, 
other showings, and also areas where considerable amounts of float-ore have been found. 

Some pre1iniin:iry work was done on the Ira-Fern by the Consolidnted Mining aiid Smelting 
Company in 1915 and 1919. Work done by this conipany included most of the surface-trenching 
and the driving of the first 235 feet, approsimately, of the crosscut tunnel. In  1923 the 
Stnndnrtl Silrer Lend Mining Conipany bonded the property and continued the crosscut to the 
intersection with the iliain vein, which \vas drifted on 120 feet to the north. I n  10’73 work was 
discontinued hy this company antl no work has been clone since. 

The position is that, for  v:irious Ip:isons not detrimental to the property, work done on the 
I r a - F w n  has not been hronght to full conclusions. By extending the drift a few huntlrcd feet 
the tlon-n\v:irtl continuation of the shaft ore-boc1.v will he tested and infornintion :.:tined which 
will he of value in developin:: the nrinierous othw showings on the property. 

The miner:il-helt in which the Irtr-Ftrti is sitn:itccl presents very iiiteresting esploratorg 
possihilities. Chieflg on ticcount of the niinieroiis intlkitions of copper-tleposits. The veins can 
be tlevelopctl to very c.onsitler:ible depth by tunnelling, while contlitiona for timber-supply, water- 
power clevelolrinent. ant1 aeria1-tr:iin 1oc:ition are fnvonrrilile. .\I1 the tlcrelo~,iiit~iit-\vork done on 
this propertF is locnlizrtl towirds the sitinniit antl nirich ground rerniiins to be prospectetl. The 
interesting possi1)ilitic.s of espioratitw along the vein estensions a t  lower altitritles is indicated 
ijy tlre rectwt tliscovt>ric-s of gl,ltl-silv.er-copper ore in tlie continti:ttion tJf the same belt south 
of Citltiis creel;. 

Since thc rihore report !viis written the Tv:i Fern Jlitws. J,iinite(l, w:is fOrlil~d. hilt up to the 
entl of the pcnr no work resulted owing, it  is reportcvl, to i1is:igreenient among tlie principals. 
Sews has just come to hand to the effect that the property h:is been trtkrn under a development 
bond by the pmsolidated >lining and Sinclting Company. 

The elevation of the upper tunnel and camp is about 5,950 feet. 

. 
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Unfor tunate ly ,  Mulhol land and h 

l i t t l e  and they d i d  no s i g n i f i c a n t  work 

the p r o p e r t y  under development bond i n  

development u n t i l  e a r l y  i n  1930 . 

s assoc ia tes  c o u l d  agree on v e r y  

on the  p r o p e r t y .  Cominco regained 

929 and proceeded w i t h  underground 

Summaries o f  Cominco’s work a t  t h e  t ime a r e  i n  t h e  1929 and 1930 

B.C. M i n i s t e r  o f  Mines, Annual Reports as f o l l o w :  

This group, owned hx the Iva Fern Jtines, Limited, is situated on the northern 
side of Cultus creek, about 7 or S miles b r  road and trail from Iiootenay lake. 
The property was taken under R derelopment bond by the Consolidated 

Jlining and Smelting Company early in 1929, since when esplorntory work has been carried on 
continuously. The I r u  F c m  clepisits are  tlescribed in dpttiil in the -1nnu:il Report for 19%. 
Since the new orerutions were initi:ited a large amount of trenching a n d  S3.1 feet of underground 
work hare  been done. The surface work indicated a n  ore-body to the south of the main tunnel, 
but subsequent drifting and crosscutting in this direction failed to prove the continuity of the 
ore to thnt depth. The northerly drift \vas also adranced without any appreciable results. 
Sin!<ing has recently been started on the north side of the main crosscut. As the vein apparently 
dips steeper than the argillite country-rock, with which it coincides in strike, it i s  possible that  
a t  furthcr clepth conditinns will Iw found more fnrourable for deposition in the underlying strata, 
n-hicli include a bnntl of doloniitic liniestone. 

Iva Fern. 

This group, owned by the Iva Fern Nines, Limited, is situated on the northern 
side of Cultus creek, about 7 miles by road and trail from the western shore 
of Kootenag lake. Esploration, started bg the Consolidated Mining and Smelt- 

ing Company of Canada in 1929, was continued until JIar, 1930, when work mas suspended. 
Since this company’s operations were initiated a large amount of trenching and 1,416 feet of 
underground work hare  been done. Of this, 45’7 feet of tunnel wis driven and a winze 125 feet 
deep was sunk during 1930. The Consolidnted Mining and Smelting Company of Canada has  
acquired control of the holdings by purchase of most of the issued stock of the Ira Fern Mines, 
Limited. Descriptions of the deposits a re  contained in past Annual Reports. 

I v a  Fern. 

. .  _ .  

I n  1985, Agincour t  E x p l o r a t i o n s  Inc. of Vancouver, B . C .  s e c u r e d  

o p t i o n s  on the  Iva-Fern Proper ty .  

That year,  t h e  company conducted a program o f  g e o l o g i c a l ,  geochemical 

and t r a n s i t  survey, a r e p o r t  o f  which was f i l e d  and accepted f o r  assessment 

c r e d i t  (Solkosk i ,  1985). 

F ive  zones o f  s u l p h i d e  m i n e r a l i z a t i o n  were i d e n t i f i e d ,  mapped and 

sampled i n  o l d  sur face  workings, most o f  which were n o t  recorded i n  p u b l i s h e d  

l i t e r a t u r e  of the  p r o p e r t y .  M i n e r a l i z e d  zones were found t o  be surrounded by 
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s o i l  geochem 

d i s t o r t  ions  

" 

W 

c a l  anomalies o f  copper, 

n the  d i s t r i b u t i o n  o f  go 

were d e l e t e r i o u s  t o  t h e  use fu lness  o f  

lead,  z i n c  and s i l v e r .  Extreme 

d i n  s o i l s  due t o  " the  nugget e f f e c t ' '  

g o l d  i n  s o i l  ana lyses  on the  p roper t y .  

P o s i t i v e  r e s u l t s  from A g i n c o u r t ' s  program on t h e  p r o p e r t y  d u r i n g  

1985 encouraged the  company t o  conduct t he  program r e p o r t e d  he re in .  

1.6 Summary o f  Present  Work 

F i e l d  work was conducted f rom September 22,  u n t i l  October 18, 1986. 

Data c o m p i l a t i o n  and process ing  con t inued  u n t i l  December 15, 1986. The work 

was under taken by: 

Lawrence R. So lkosk i ,  B.Sc. 
Vancouver, B. C .  

C .  Geof fe ry  Spearing, B.Sc. (Eng.) 
West Vancouver, B.C. 

Merv in  L. Carson 
Vancouver, B .  C. 

Glenn R. C a u l f i e l d  
Vancouver, B . C .  

Andrew B ibe r  
Vancouver, B.C. 

David P. Nunuk 
V i c t o r i a ,  B.C. 

A. T r a n s i t  Survey: . 

Consu l t i ng  Geo log is t  

Consu l t i ng  M i n i n g  Engineer 

Geo log ica l  Techn ic ian  

Geo log ica l  Techn ic ian  

Geo log ica l  Techn ic ian  

Geo log ica l  Techn ic ian  

-2883.14 m o f  1 m wide l i n e ,  c u t  w i t h  axes and c h a i n  saws 

-2883.14 m o f  1 m w ide  l i n e ,  surveyed w i t h  a P a c i f i c  3 C  t r a n s i t  and tape 

(F igu re  5 )  on the  Fern R4175(6), Fern 3 R4201(6) and I va  L12655 R1917(8) 

c la ims  
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B .  S o i l  Survey: 

-4480 m o f  l i n e  l a i d  o u t  u s i n g  compass and h i p  c h a i n  compr i s ing  8 l i n e s  

100 m a p a r t  w i t h  s o i l  samples taken a t  50 m i n t e r v a l s  a long  each l i n e  

n o r t h  o f  t h e  main work ings-area (F igu res  6A-D)  

" 

- 
-127 s o i l  samples a n a l i z e d  f o r  

A and B )  

C .  Geologica l  Sampling and Mapping 

P a r t s  o f  t h e  Fern c l a i m  R 4175 

W 

copper,  lead,  z i n c  and s i l v e r  (Appendices 

6 ) ,  Fern 2 c l a i m  R4176(6) and Fern 3 c l a i m  

R4201(6) each compr i s ing  375 ha were mapped a t  a s c a l e  o f  1:5,000 

(F igu res  7A,B). The area j u s t  n o r t h  o f  t he  main work ings-area on t h e  

E x c e l s i o r  crown g r a n t  w i t h i n  Fern R4175(6) was mapped a t  a s c a l e  o f  1:500. 

Mapping i nc luded  a d e t a i l e d  survey o f  newly found work ings ( F i g u r e  8 ) .  

Several  o f  t h e  work ings on t h e  E x c e l s i o r  crown g r a n t  were c leaned o f f  and 

samp 1 ed . 
D. Geophysical Surveys: 

Two geophysical  surveys were under taken on t h e  Fern c l a i m  R4175(6) .  

p r o t o n  magnetometer survey u s i n g  a S c i n t r e x  MP2 magnetometer and an e l e c t r o -  

magnet ic survey u s i n g  a Geonics ~ ~ 1 6  i ns t rumen t  were conducted a l o n g  l i n e s  

l a i d  o u t  w i t h  compass and h i p  cha in .  East-west g r i d  l i n e s  extended f rom 

a base l i n e  e s t a b l i s h e d  by t r a n s i t  survey a t  609.66 m W. L ines  were spaced 

a t  50 m i n t e r v a l s  a l o n g  the  base l i n e .  Readings were taken a t  20 m i n t e r v a l s  

a l o n g  each g r i d  l i n e .  A t o t a l  o f  27,148.84 m o f  l i n e  were surveyed. T o t a l  

magnet ic f i e l d  da ta  a r e  p l o t t e d  on F igu res  9A-D.  ~ ~ 1 6  raw da ta  a r e  p l o t t e d  

on F igures 10A-D and f r a s e r - f i l t e r e d  E M 1 6  da ta  a r e  p l o t t e d  on F igu res  11A-D. 

A 
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1.7 Claims Worked On 

Work was conducted on t h e  f o l l o w i n g  c l a i m s :  

Claim Name Lot No. Record No. No. U n i t s  E x p i r y  Date 

I va ~ 1 2 6 5 5  R1917(8) 1 Aug. 25, 1992 
Fern 1341 75 (6)  15 June 12, 1992 
Fern 2 R4176(6) 15 June 18, 1992 
Fern 3 ~ 4 2 0  1 (6)  15  June 26, 1992 

1.8 Time D i v i s i o n  o f  Work 

The autumn, 1986 work program on t h e  Iva-Fern P r o p e r t y  comprised 

severa l  d i f f e r e n t  surveys conducted from t h e  same camp. The f o l l o w i n g  i s  an 

a n a l y s i s  o f  how t ime was spent d u r i n g  t h e  program. 

Work Funct ion 

A. F i e l d  Work 

s o i l  survey 

Time i n  
man days 

12 

g e o l o g i c a l  mapping and sampl ing 24 

MP2 magnetometer survey 16 

~ ~ 1 6  e lec t romagne t i c  survey 16 

t r a n s i t  survey and t h e  es tab l i shmen t  
o f  g r i d s  f o r  t h e  geochemical and 20 - compass g r i d s  
geophysica l  surveys 

44 - t r a n s i t  

camp m o b i l i z a t i o n  and d e m o b i l i z a t i o n  24 

camp supply and e x p e d i t i n g  6 

B. O f f i c e  Work 

i n t e r p r e t a t i o n  o f  geochemical d a t a  5 

i n t e r p r e t a t i o n  o f  magnet ic da ta  10 
i n c l u d i n g  c a l c u l a t i o n s  

i n t e r p r e t a t i o n  o f  e l e c t r o m a g n e t i c  14 
da ta  i n c l u d i n g  genera l  and F rase r -  
f i l t e r  c a l c u l a t i o n s  

20 - Report w r i t i n g  and da ta  assembly 

Tota 1 211 man days 
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2 .0  TRANSIT SURVEY 

2.1 1919 Survey 

The Iva-Fern c l a i m s  were surveyed by A.H.  Greene, B.C.L.S. i n  January,  - 
1919. The survey was done t o  f u l f i l l  requirements f o r  an a p p l i c a t i o n  t o  crown- 

g r a n t  t h e  c la ims  ( F i g u r e  3 ) .  Astronomic bear ings  were taken f rom s o l a r  

obse rva t i ons .  Dis tances were measured i n  f e e t  and t e n t h s  o f  f e e t  w i t h  a c h a i n  

between hubs c e n t r e d  w i t h  copper tacks.  Loca t ions  o f  t h e  c l a i m s  were e s t a -  

b l i s h e d  u s i n g  Cu l tus  Creek and t h e  west shore o f  Kootenay Lake as r e f e r e n c e  

p o i n t s .  Cla im pos ts  and l i n e  p o s t s  were made o f  l o c a l  wood. 

Since 1919, f o r e s t  f i r e s  have dest royed most o r i g i n a l  pos ts  on t h e  

crown g ran ts .  A cha r red  and r o t t e n  pos t  mark ing t h e  common c o r n e r  o f  the  

E x c e l s i o r ,  Standard and Fern crown g r a n t s  was rep laced  r e c e n t l y  by Jack Denny. 

The w r i t e r s  inspected t h e  remains o f  t h e  o r i g i n a l  p o s t  and v e r i f i e d  i t s  l o c a -  

t i o n  w i t h  rega rd  t o  p o r t a l s  o f  t h e  underground work ings (So lkosk i ,  1985). 

I n  t h e i r  o p i n i o n ,  t h e  replacement pos t  i s  i n  i t s  c o r r e c t  p o s i t i o n .  

2.2 1985 Survey 

The 1985 t r a n s i t  survey was undertaken by Stephen M. C a u l f i e l d  

a s s i s t e d  by C.G.  Spear ing and D.R.  Jones ( S o l k o s k i ,  1985). 

The e a s t e r n  boundary o f  Fern 4175(6) was surveyed nor thward f r o m  

t h e  Fern-Fern 2 l e g a l  c o r n e r  p o s t ( F i g u r e s  3 and 5 ) .  T h i s  l i n e  served as a 

base l i n e  f o r  t h e  1985 s o i l  survey (F igu res  6 A - D ) .  A s h o r t  survey westward 

from t h e  eas te rn  boundary o f  t h e  Fern c l a i m  t i e d  i n  t h e  Fern 3 l e g a l  c o r n e r  

pos t  (F igu re  5 ) .  From these surveys, i t  was concluded t h a t  t h e r e  were no 

unstaked f r a c t i o n s  w i t h i n  t h e  boundar ies o f  t h e  Iva-Fern P roper t y .  

V 
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W The l o c a t i o n  o f  t h e  Fern-Fern 3 l o c a t e d  c l a i m s  r e l a t i v e  t o  t h e  

W 

crown g r a n t s  and r e v e r t e d  crown g r a n t s  was deduced by a survey connect ing 

the  common pos t  o f  t h e  Fern,  E x c e l s i o r  and Standard crown g r a n t s  w i t h  t h e  

boundary survey f rom t h e  Fern-Fern 2 l e g a l  c o r n e r  p o s t  ( F i g u r e  5) (So lkosk i ,  

1985). A l i n e  was c u t  and surveyed southward f rom t h e  Fe rn -Exce ls io r -  

Standard common pos t  t o  a p o i n t  on t h e  o l d  Iva-Fern ho rse  t r a i l  near the  

- 

p o r t a l  o f  t h e  lower a d i t .  

t o  t h e  eas te rn  boundary survey. 

From t h e r e ,  a l i n e  was c u t  and surveyed eastward 

Underground work ing  p o r t a l s  were t i e d  i n t o  t h e  survey by two s h o r t  

t r a v e r s e s .  

2.3 1986 Survey 

The 1986 t r a n s i t  survey was conducted by C .  Geo f fe ry  Spear ing, B.Sc. 

(Eng.) a s s i s t e d  by A. B i b e r  and D.P. Nunuk. A P a c i f i c  3 C  t r a n s i t ,  r od  and 

50 m tape was used t o  survey l i n e s  t h a t  were c u t  o u t  1 m wide. Survey 

s t a t i o n s  were marked w i t h  tacks  i n  wooden pegs. 

The e a s t e r n  boundary o f  t h e  Fern 3 R4201(6) c l a i m  was surveyed n o r t h -  

ward from t h e  Fern 3 l e g a l  c o r n e r  p o s t  t o  3312.76 m N ( F i g u r e  5 ) .  T h i s  l i n e  

served as  a base l i n e  f o r  t h e  1986 s o i l  survey on t h e  Fern and Fern 3 c l a i m s  

(F igu res  6A-D) . 

L i n e  609.66 m W which was c u t  and surveyed i n  1985 (So k o s k i ,  1985) 

between the  main workings-area a t  1640.05 rn N and t h e  lower  ad t - a r e a  a t  

992.40 m N was extended b o t h  no r thward  and southward ( F i g u r e  5 ) .  T h i s  l i n e  

was extended southward f rom 992.40 m N t o  792.29 m N, and nor thward f rom 

1640.05 m N to  2559.70 m N. The 1986 d i s c o v e r i e s  o f  o l d  s u r f a c e  work ings on 
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w t h e  E x c e l s i o r  crown g r a n t  n o r t h  o f  t h e  main work ings-area were t i e d  i n t o  

t h e  survey by s h o r t  compass t r a v e r s e s  f rom l i n e  609.66 m W ( F i g u r e  8 ) .  

Shor t  l i n e s  were c u t  and surveyed eastward f rom l i n e  609.66 m W t o  t i e  i n  

the  Fern 3 l e g a l  co rne r  pos t  t o  t h e  1986 t r a n s i t  survey.  
- 

The 1986 t r a n s i t  survey was impor tan t  i n  p r o v i d i n g  accu ra te  ground 

c o n t r o l  t o  l a y  o u t  t h e  g r i d s  f o r  t h e  1986 geochemical and geophysica l  surveys. 

3 .0  GEOLOGY,  GEOCHEMISTRY AND MINERALIZATION 

3.1 Regional Geology 

The p a r t  o f  southeastern B r i t i s h  Columbia west o f  Kootenay Lake i s  

u n d e r l a i n  by rocks t h a t  range i n  age f rom H e l i k i a n  t o  Mesozoic. These rocks 

r e s u l t e d  f rom t h e  i n f i l l i n g  o f  t h e  C o r d i l l e r a n  Geosyncl ine w i t h  sediments 

and i n t e r c a l a t e d  v o l c a n i c s .  They have been invaded by P r o t e r o z o i c ,  Mesozoic 

and e a r l y  Eocene-age igneous i n t r u s i o n s  (Douglas ed., 1970). Depos i t i on  o f  

H e l i k i a n - a g e  c l a s t i c  rocks i n  t h e  C o r d i l l e r a n  Geosyncl ine ceased d u r i n g  t h e  

East Kootenay Orogeny about 750 m i l l i o n  years ago. Dur ing  t h a t  orogeny, 

r e g i o n a l  metamorphism r e s u l t e d  i n  t h e  p e r v a s i v e  growth o f  g reensch is t  m i n e r a l s  

i n  t h e  He1 i k i a n  rocks.  

Hadrynian-age sediments were c l a s t i c s  from t h e  P u r c e l l  G e a n t i c l i n e ,  

a broad warp t h a t  formed eas t  o f  t h e  g e o s y n c l i n e  near  t h e  end o f  t he  East 

Kootenay Orogeny. They a r e  represented i n  t h e  S e l k i r k  Mountains west o f  

Kootenay Lake by the  Windermere Supergroup ( F i g u r e s  4 and 4 A ) .  

Windermere sed imen ta t i on  i n  t h e  S e l k i  r k s  records a p rog ress ion  f rom 

r a p i d  marg ina l  i n f i l l i n g  o f  a p o s s i b l y  s u b s i d i n g  b a s i n ,  t o  d i s t a l  p e l a g i c  

sedimentat ion.  T h i s  is succeeded by c l a s t i c  i n f i l l i n g  of t h e  b a s i n .  
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The o 

p o l y m i c t  cong 

dest  rocks i n  t h e  S e l k i r k s  near  t h e  Iva-Fern P roper t y  a re  

omerates o f  t h e  Toby Format ion. These a r e  succeeded by 

a n d e s i t i c  f l ows  and t u f f s  o f  t h e  I r e n e  Vo lcan ic  Format ion.  More d i s t a l  

sedimentat ion i s  recorded i n  t h e  Monk Format ion q u a r t z i t e s ,  l imestones and 
* 

g r a p t o l i t i c  p h y l l i t e s  which conformably o v e r l y  t h e  I r e n e  v o l c a n i c s .  Hadry- 

n i a n  bas in  i n f i l l i n g  progressed w i t h  d e p o s i t i o n  o f  t h e  c l a s t i c s  o f  the Monk 

Format ion and con t inued  i n t o  t h e  Cambrian P e r i o d  w i t h  t h e  d e p o s i t i o n  o f  t he  

Hami 1 1  Group. 

T h i s  s t r a t i g r a p h y  was subsequent lydeformed, r e g i o n a l l y  metamor- 

phosed t o  g reensch is t  f a c i e s  and i n t r u d e d  by M idd le  t o  L a t e  Mesozoic and 

Cenozoic igneous bod ies .  

3.2 1985 So 

The 

(So lkosk i ,  

1 Survey 

1985 s o i l  

985).  So 

survey was conducted on t h e  Fern R 4  

1 1 i nes  were run east -west ,  genera l  

v a l s ,  from t h e  surveyed e a s t e r n  boundary o f  t h e  c l a i m .  

75(6)  c l a i m  

y a t  100 m i n t e r -  

A t  most sample s t a t i o n s ,  s o i l s  were s u f f i c i e n t l y  developed to  c o l l e c t  

a s a m p l e  f r o m  an i l l u v i a t e d  ' B l  h o r i z o n .  Sampl ing  depths v a r i e d  from 0.2 m 

t o  0.5 m. 

Most s o i l s  on t h e  Iva-Fern P r o p e r t y  a r e  podzo ls ,  t y p i c a l  o f  those 

found on t h e  f l a n k s  o f  t h e  mountains o f  sou theas te rn  B r i t i s h  Columbia. A 

t y p i c a l  p o d z o l i c  s o i l  f rom t h e  p r o p e r t y  i n c l u d e s  an ' A '  h o r i z o n ,  composed 

o f  da rk  brown loam, a ' 8 '  h o r i z o n ,  composed o f  red-brown s i l t y  loam commonly 

c o n t a i n i n g  pebbles and a I C '  h o r i z o n  o f  l i g h t  y e l l o w i s h  brown pebbly o r  

sandy r e g o l i t h .  The many f a c e t e d  cobbles and pebbles o f  e x o t i c  rock 
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l i t h o l o g i e s  p resen t  i n  t h e  ' C '  h o r i z o n  i n d i c a t e  t h a t  t h i s  s o i l  has evo lved  

from g l a c i a l  t i l l  i n  p a r t .  
w 

The p o p u l a t i o n  o f  s o i l  sample da ta  f rom t h e  Fern R4175(6) c l a i m  

formed a geometr ic  d i s t r i b u t i o n  skewed toward background c o n c e n t r a t i o n s .  - 
Anomalously h i g h  c o n c e n t r a t i o n s  o f  copper,  lead,  z i n c  and s i l v e r  were p resen t  

f rom a few w e l l - d e f i n e d  areas on t h e  c l a i m  (F igu res  6 A - D ) .  

S o i l  d i s t r i b u t i o n  con tou rs  were developed u s i n g  t h e  methods o f  

L e p e l t i e r  (1969) th rough  which g r a p h i c  r e p r e s e n t a t i o n s  o f  cumu la t i ve  f r e -  

quency curves r e s u l t e d  i n  t h e  e x c l u s i o n  o f  da ta  below t h e  84th and 97 .5 th  

c e n t i  l e s .  

Accept ing t h e  assumption t h a t  t h e  logs o f  t h e  s o i l  da ta  form a 

normal d i s t r i b u t i o n ,  these con tou rs  rep resen t  t h e  upper f i r s t  and second 

standard d e v i a t i o n s  o f  t h e  d i s t r i b u t i o n  o f  t h e  l ogs  o f  t h e  da ta .  

Geochemical con tou r  i n t e r v a l s  were d e r i v e d  f rom t h e  g r a p h i c  a n a l y s i s  
hd 

(So lkosk i ,  1985) as f o l l o w s :  

Concentrat ions i n  ppm 

copper l ead  z i n c  s i l v e r  

8 4 t h  c e n t i l e  
(subanoma 1 ous) 

97.5th c e n t i l e  
(anomalous) 

115 56 210 0.62 

213 196 339 1.04 

V a r i a t i o n  i n  t h e  d i s t r i b u t i o n  o f  g o l d  c o n c e n t r a t i o n s  i n  s o i l s  was 

i n s i g n i f i c a n t  and n o t  wor thy  o f  s t a t i s t i c a l  a n a l y s i s .  

The d i s t r i b u t i o n  o f  anomalous s o i l  da ta  i n d i c a t e d  t h a t  s o i l  metal  

concen t ra t i ons  was c l o s e l y  r e l a t e d  t o  metal  c o n c e n t r a t i o n s  i n  u n d e r l y i n g  

rocks on the  Fren 4175(6) c l a i m  (F igu res  6 A - D ) .  
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W 

seemed t o  r e f  

ove r  1 y i ng the  

t i o n  o f  g o l d  

Lead, 

upper s t r a t a  o f  t h e  I r e n e  Vo lcan ic  Format 

n s o i l s  seemed t o  be b a s i c a l l y  s i m i l a r  t o  

z i n c  and s i l v e r  d i s t r i b u t i o n s  i n  s o i l s  (F 

The d i s t r i b u t i o n  o f  copper i n  so i  1s ( F i g u r e  6A) ( S o l k o s k i ,  1985) 

e c t  t he  u n d e r l y i n g  s t r a t i g r a p h y  w i t h  h i g h e r  c o n c e n t r a t i o n s  

on. The d i s t r i b u -  

t h a t  o f  copper. 

gures 6B-D) 

(So lkosk i ,  1985) seemed t o  r e f l e c t  t h e  c o n c e n t r a t i o n s  o f  these meta ls  i n  

u n d e r l y i n g  rocks.  The h i g h e s t  c o n c e n t r a t i o n s  o f  these me ta l s  a r e  over  

known areas o f  massive s u l p h i d e  m i n e r a l i z a t i o n  and t h e i r  ex tens ions  

(F igu res  6B-D) . 

3.3 1986 Soi l  Survey 

The 1986 s o i l  survey was conducted on t h e  Fern 3 R4201(6) c l a i m  t o  

t e s t  t h e  nor thward ex tens ions  o f  zones o f  subanomalous meta l  c o n t e n t  a t  t h e  

n o r t h e r n  boundary o f  t h e  Fern R4175(6) c l a i m  as revea led  by the  1985 s o i l  

survey (So lkosk i ,  1985). 

S o i l  l i n e s  were l a i d  o u t  by compass and h i p  c h a i n  a t  100 m i n t e r v a l s  

f rom 2600 m N t o  3300 m N. 

a t r a n s i t - s u r v e y e d  base l i n e ,  t o  1200 m W .  Soil samples w e r e  taken a t  50 m 

i n t e r v a l s  a l o n g  t h e  1 i nes  (F igu res  6A-D). 

The l i n e s  extended westward f rom l i n e  478.81 m W; 

A t  most s t a t i o n s ,  s o i l s  were s u f f i c i e n t l y  developed t o  c o l l e c t  a 

sample f rom the  i l l u v i a t e d  ' B '  h o r i z o n .  Sampling depths v a r r i e d  f rom 0.2 m 

t o  0.5 m. S o i l s  i n  t h e  g r i d - a r e a  were podzols  l i k e  those t e s t e d  i n  the  

ad jacen t  1985 survey. 

S o i l  samples were shipped i n  undyed k r a f t  paper envelopes t o  Chemex 

Labs L i m i t e d  o f  Nor th  Vancouver, B.C.  f o r  a n a l y s i s .  A l l  127 samples were 

a n a l i z e d  for  copper,  l ead ,  z i n c  and s i l v e r .  
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w The methods o f  a n a l y s i s  a t  t he  l a b  i s  summarized i n  Appendix A. 

Geochemical analyses comprise Appendix B. 

The 1985 s o i l  survey revea led  h i g h  c o n c e n t r a t i o n s  o f  copper, lead,  

z i n c  and s i l v e r  o c c u r i n g  i n  a few w e l l - d e f i n e d  areas on t h e  Fern R4175(6) 

c l a i m .  Most s o i l  anomalies were ocated around areas o f  known massive 

s u l p h i d e  showings. The 1986 s o i l  survey extended no r thward  from t h e  1985 

survey-area o n t o  the Fern 3 R4201(6) c l a i m  t o  t e s t  t h e  ex tens ions  o f  zones 

o f  subanomalous c o n c e n t r a t i o n s  o f  copper, lead,  z i n c  and s i l v e r  i n  s o i l s  

so 

s t a t i s t i c a  

background 

same 

l y  toward 

t h e  mean 

(background) f o r  t h e  p o p u l a t i o n .  Thus t h r e s h o l d  va lues  f o r  anomalous and 

subanomalous s o i l  meta l  c o n c e n t r a t i o n s  i n  t h e  1985 survey a r e  n o t  s i g n i f i -  w 

(F igu res  6A-D). 

1 samples f rom t h e  1985 and 1986 surveys a r e  f rom t h e  

p o p u l a t i o n ,  t h e  d i s t r i b u t i o n  o f  which i s  skewed heav 

metal  concen t ra t i ons .  Most o f  t h e  1986 da ta  a r e  near  

c a n t l y  d i  

va lues ca 

(Sol k o s k i  

1 i nes  rem 

f e r e n t  f rom t h e  1985 and 1986 surveys t o g e t h e r .  The th resho ld  

c u l a t e d  f o r  t h e  1985 survey u s i n g  t h e  methods o f  L e p e l t i e r  (1969) 

1985) a r e  r e t a i n e d  i n  t h e  1986 survey.  Consequently, contour  

i n  t h e  same (F igu res  6A-D) .  

Data f rom t h e  1986 survey r e v e a l s  t h a t  t h e r e  i s  a zone o f  abnormal ly 

h i g h  copper, lead, z i n c  and s i l v e r  s o i l  c o n c e n t r a t i o n s  o v e r l y i n g  t h e  upper 

p a r t  o f  t h e  I r e n e  Vo lcan ic  Format ion i n  t h e  southern p a r t  o f  the  Fern 3 

R4201(6) c la im .  S o i l  metal  enr ichment i n  t h i s  area i s  weak compared w i t h  

t h a t  ove r  t h e  main work ings-area on Fern R4175(6) ( F i g u r e s  6A-D). 
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3 . 4  P roper t y  S t r u c t u r e  

The s t r a t i g r a p h y  u n d e r l y i n g  t h e  Iva-Fern c l a i m  group has been 

deformed i n t o  a s t e e p l y  westward-d ipp ing n o r t h - s o u t h  s t r i k i n g  homocl ine.  

Bedding-cleavage and i n t e r c l e a v a g e  r e l a t i o n s h i p s  i n d i c a t e  t h a t  t h i s  may be 

the  e a s t e r n  l i m b  o f  a l a r g e  t i g h t  s y n c l i n e .  L o c a l l y ,  s t r i k e s  and d i p s  a r e  

v a r i a b l e  (F igu res  7A and €3). 

Remnant bedding s t r u c t u r e s  observed near t h e  western boundary o f  t h e  

c l a i m  i n d i c a t e  t h a t  t h e  s t r a t i g r a p h y  i s  u p r i g h t  w i t h  tops t o  t h e  west. 

Metamorphic m ine ra l  development and r o t a t i o n  o f  bedding p lane  s t r u c t u r e s  

toward the  p lane  o f  t h e  f i r s t  c leavage makes bedding d i f f i c u l t  t o  i d e n t i f y  

i n  many ou tc rops .  

The f i r s t  c leavage i s  d e f i n e d  by p e r v a s i v e  g r e e n s c h i s t  metamorphic 

m ine ra l  growth.  I t  s t r i k e s  f rom 160' t o  180" and d i p s  s t e e p l y  westward. 

The second cleavage, a l s o  d e f i n e d  by g r e e n s c h i s t  f a c i e s  metamorphic m ine ra l  

growth i s  s u b - p a r a l l e l  and commonly somewhat s teeper  than t h e  f i r s t  c leavage. 

The t h i r d  c leavage is  a f r a c t u r e  c leavage t h a t  s t r i k e s  about 210" and d i p s  

s t e e p l y  nor thwest .  

w 

F o l i a t i o n  i n  t h e  s y e n i t e  i n t r u s i o n  exposed i n  t h e  western p a r t  o f  

t h e  Fern Claim s t r i k e s  approx ima te l y  152" and d i p s  nor theastward.  Pe rvas i ve  

j o i n t i n g  i n  t h e  s y e n i t e  s t r i k e s  about 214" and has n e a r - v e r t i c a l  d i p s .  

The long axes o f  s y e n i t e  bodies exposed on t h e  Fern Cla im a r e  sub- 

p lane  ( F i g u r e  7 A  and 6 ) .  F i e l d  

bodies may have been emplaced a l o n g  

a t e  shear ing  i n  t h e  d i r e c t i o n  o f  t h e  

para1 l e 1  w i t h  t h e  f i r s t  

evidence i n d i c a t e s  t h a t  

p lanes o f  weakness deve 

f i r s t  c leavage. 

c leavage a x i a  

these s y e n i t e  

oped th rough  
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" 3.5 Proper t y  Geology 

Rock ou tc rop  exposures compr 

o f  t h e  Iva-Fern P roper t y  (F igu res  7 A  

exposed on t h e  southern p a r t  o f  Fern 

se l e s s  than 10:; o f  t he  s u r f a c e  area 

and B ) .  Local  s t r a t i g r a p h y  i s  bes t  

R4175(6) c l a i m  and a long  a l o g g i n g  
- 

road t h a t  t r a n s e c t s  t h e  Fern 2 R4176(6) c l a i m  a t  t h e  5000 f t  l e v e l .  

The s t r a t i g r a p h y  mapped on the  c la ims  comprises f o u r  p r i n c i p a l  f o r -  

mat ions depos i ted  d u r i n g  the  Hadrynian Era which subsequent ly  have been - 

i n t r u d e d  by an igneous body o f  Eocene age. 

The o l d e s t  rocks on the  p r o p e r t y  a r e  t h e  Toby conglomerates.  They 

a r e  p o l y m i c t  conglomerates w i t h  e longa te  q u a r t z  c l a s t s  rang ing  i n  s i z e  

f rom a few m i l l i m e t r e s  t o  cobbles 45 cm long  and 20 cm wide. They a r e  

d isseminated throughout  a f i n e - g r a i n e d  green groundmass t h a t  i s  composed t o  

an unknown degree by t o t a l l y  resorbed m a f i c  c l a s t s .  P a r t i a l l y  resorbed m a f i c  

c l a s t s  a r e  observed t o  be f a r  more d u c t i l e  than a d j a c e n t  f e l s i c  c l a s t s .  They " 
d i s p l a y  extreme e l o n g a t i o n  and commonly wrap around ad jacen t  f e l s i c  c l a s t s .  

Approx imate ly  95% o f  t h e  q u a r t z  c l a s t s  a r e  e longa te .  

I n  t h e  conglomerate, c l a s t  s i z e  s o r t i n g  i n d i c a t e s  t h e  o r i e n t a t i o n  

o f  bedding. A l so  i t  i s  apparent t h a t  c l a s t  s i z e  g e n e r a l l y  increases westward 

i n  t h e  conglomerate. T h i s  rep resen ts  a coa rsen ing  upward sequence i n  t h a t  

u n i t .  

The a n d e s i t i c  v o l c a n i c s  o f  t h e  I r e n e  V o l c a n i c  Format ion o v e r l i e  t h e  

Toby Conglomerates. The I rene  v o l c a n i c s  a r e  f i n e - g r a i n e d ,  massive t o  

s c h i s t o s e ,  i n t e r m e d i a t e  t o  m a f i c  v o l c a n i c s .  On t h e  Iva-Fern P roper t y ,  t h e  

I r e n e  Volcanic  Format ion reaches a maximum t h i c k n e s s  o f  about 1000 m near  

t h e  main workings area on t h e  c e n t r a l  p a r t  o f  t h e  Fern R4175(6) c l a i m ,  
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h w  ( F i g u r e  7A). Th i s  fo rma t ion  i s  l ess  than 800 m t h i c k  a l o n g  the l ogg ing  

road s e c t i o n  a t  t he  5000 f t  (1524 m) l e v e l  i n  t h e  c e n t r a l  p a r t  o f  the Fern 2 

R4176(6) c l a i m  (F igu re  78 ) .  

Contained w i t h i n  t h e  upper p a r t  o f  t h i s  f o r m a t i o n  on t h e  Fern R4175(6) 

c l a i m  a r e  carbonate and c h l o r i t i z e d  beds assoc ia ted  w i t h  zones o f  massive 

su lph ides .  The major s u l p h i d e  m i n e r a l s  w i t h i n  these zones a r e :  galena, 

s p h a l e r i t e ,  c h a l c o p y r i t e ,  p y r i t e ,  b o r n i t e  and p y r r h o t i t e .  A z u r i t e ,  ma lach i te  

and a n g l e s i t e  a r e  common on weathered su r faces  ( S o l k o s k i ,  1985). 

Near t h e  Fern-Fern 3 boundary, t h e r e  a r e  minor s u l p h i d e  occurences 

a s s o c i a t e d  w i t h  b r e c c i a t e d  and h o r n f e l s e d  areas w i t h i n  t h e  upper p a r t  of 

t h e  I r e n e  Vo lcan ic  Format ion ( F i g u r e  8 ) .  I n  these occurences, su lph ide  min- 

e r a l i z a t i o n  may have been a f f e c t e d  by t h e  emplacement o f  t h e  nearby s y e n i t e  

body. Su lph ide  m i n e r a l s  i n  these occurences i n c l u d e  p y r i t e ,  c h a l c o p y r i t e ,  

galena and minor p y r r h o t i t e  and b o r n i t e .  

A t  l e a s t  t e n  zones o f  d isseminated s u p l h i d e  were mapped w i t h i n  the  

I r e n e  v o l c a n i c s  a long  t h e  l o g g i n g  road s e c t i o n  on Fern 2 R4176(6) (F igu re  7B). 

These zones run p a r a l l e l  t o  bedding and f i r s t  c leavage and a r e  assoc ia ted  

w i t h  areas o f  carbonate and c h l o r i t e  r i c h  r o c k  i n  t h e  v o l c a n i c s .  

A t  t h e  n o r t h e r n  end o f  t h e  Fern R4175(6) c l a i m ,  t e x t u r e s  i n d i c a t e  

t h a t  massive a n d e s i t i c  f l o w s  u n d e r l i e  f i n e - g r a i n e d  a n d e s i t i c  t u f f s  which i n  

t u r n ,  a r e  o v e r l a i n  by f i n e - g r a i n e d  p y r i t i c  metasediments. Wester ly  s t r a t i -  

g r a p h i c  tops i n  t h e  v o l c a n i c s  a r e  i n d i c a t e d  by r e l i c t  sedimentary s t r u c t u r e s  

i n  wa te r  l a i d  c h e r t y  t u f f s  near  t h e  western boundary o f  t h e  c la im .  

Where t h e  andes i tes  a r e  c l o s e  t o  s y e n i t e  i n t r u s i o n s ,  they a r e  

hornfelsed and commonly brecciated over wide areas. 
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W The con tac t  between the  Toby Conglomerates and the  I rene  Vo lcan ic  

Formation i s  p o o r l y  exposed bo th  on t h e  southeas tern  p a r t  o f  t h e  Fern 

R4175(6) c l a i m  and on t h e  l o g g i n g  road s e c t i o n  a t  t he  5000 f t  (1524 m) 

l e v e l  on the  Fern 2 R4176(6) c la im .  The con tac t  between t h e  I rene  Vo lcan ic  

Formation and t h e  o v e r l y i n g  Monk Formation p h y l l i t e s  i s  n o t  exposed. 

a 

The grey  p h y l l i t e s  o f  t h e  lower p a r t  o f  t h e  Monk Formation a r e  

about 150 m t h i c k  on t h e  southwestern p a r t  o f  t h e  Fern R4175(6) c l a i m  where 

they a r e  wel l -exposed.  They t h i c k e n  nor thward  t o  about 500 m near  t h e  

Fern-Fern 3 boundary. 

I n  some areas near  t h e  c o n t a c t  w i t h  t h e  I rene  Vo lcan ics ,  t h e  grey  

p h y l l i t e s  a r e  e x t e n s i v e l y  a l t e r e d  as revea led  by t h e  pe rvas i ve  development 

o f  s e r i c i t e .  These rocks  may be a f e l s i c  t u f f  o v e r l y i n g  t h e  I r e n e  vo l can ics .  

The m idd le  member of t h e  Monk Formation i s  a t h i n l y  laminated  l ime-  

s tone t h a t  conformably  ove r1  i e s  t h e  grey  p h y l l  i t e s  (F igu res  7A and B ) .  

10 t o  30 m t h i c k  p y r i t i c ,  s i l i c i f i e d  t u f f  marks t h e  con tac t  between t h e  

laminated  l imestone and t h e  grey p h y l l i t e .  A t  t h i s  c o n t a c t ,  t h e  l imestone 

A 

i s  v a r i a b l y  b recc ia ted .  

limestone breccias contain whitish grey ,  angular t o  sub-angular clasts o f  

Near t h e  western boundary o f  t h e  Fern R4175(6) c l a i m ,  

l imestone suspended i n  a dark  g rey  m a t r i x .  Assoc ia ted  grey  p h y l l i t e s  a r e  

h o r n f e l  sed. 

Dur ing  Eocene t ime ,  a s y e n i t i c  i n t r u s i o n  was emplaced i n  t h e  west- 

c e n t r a l  p a r t  o f  t h e  Fern R4175(6) c la im .  

The s y e n i t e  i s  n o t  c i r c u l a r  as i t  i s  mapped i n  Geo log ica l  Survey o f  

Canada, Open F i l e  929 ( F i g u r e  4 ) .  I t  i s  a l a r g e  e longa te  n o r t h - s o u t h  t r e n d -  

i n g  body w i t h  numerous o f f s h o o t s  runn ing  p a r a l l e l  t o  t h e  main mass (F igu res  7 A  

and B). Numerous smal l  ou tc rops  and subcrops o f  s y e n i t e  occur  near  t h e  c e n t r e  
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o f  t h e  Fern R4175(6) c l a i m  c u t t i n g  th rough  t h e  I r e n e  v o l c a n i c s ,  perhaps 

a l o n g  major  zones o f  weakness. 

w 

The s y e n i t e  i s  f i n e -  t o  medium-grained and g rey  i n  c o l o u r .  I n  some 

p laces ,  i t  appears leactied drld i s  w h i t i s h - g r e y .  T h i s  l e a c h i n g  i s  w e l l -  - 
developed i n  t h e  c e n t r a l  p a r t  o f  t h e  Fern R4175(6)  c l a i m .  I n  genera l ,  t h e  

s y e n i t e  c o n t a i n s  abundant, randomly o r i e n t e d  amphibole phenocrysts and 

smal l  apple-green g l a s s y  c r y s t a l s  t e n t a t i v e l y  i d e n t i f i e d  as o l i v i n e .  

F ine -g ra ined  lamprophyre dykes i n  t h e  main work ings-area may be a 

boundary phase o f  t h e  s y e n i t e .  

t h e  main a d i t  a r e  f i n e - g r a i n e d  a lmost  bedded rocks.  These appear t o  be 

f rom c h i l l  zones i n  c o n t a c t  w i t h  t h e  v o l c a n i c s .  Some lamprophyre dump 

samples a r e  p o r p h y r i t i c  w i t h  l a r g e  p l a g i o c l a s e  phenoc rys ts  i n  a m a f i c  m a t r i x .  

Dump samples o f  lamprophyre dyke rock  a t  

S y e n i t i c  and a l b i t i t i c  dykes i n t r u d e  t h e  s t r a t i g r a p h y  a long  t h e  

V l o g g i n g  road s e c t i o n  on Fern 2 R4176(6) ( F i g u r e  7 8 ) .  These dykes a r e  proba- 

b l y  r e l a t e d  t o  t h e  emplacement o f  t h e  s y e n i t e  body on t h e  f e r n  c l a i m  t o  t h e  

n o r t h .  

3 .6 I n t e r p r e t a t i o n  o f  P r o p e r t y  Geology 

The Toby Format ion p o l y m i c t  conglomerates a r e  prox imal  sediments 

l a i d  down r a p i d l y .  They may reco rd  fanglomerate d e p o s i t i o n  o r  a coarse - 

c l a s t i c  apron depos i ted  a t  t h e  s h o r e l i n e  o f  a r a p i d l y  s u b s i d i n g  bas in  

(Douglas ed., 1970). 

Conformably o v e r l y i n g  t h e  Toby Conglomerates a r e  t h e  I r e n e  v o l c a n i c s ;  

f i n e - g r a i n e d  andes i tes ,  p robab ly  d e p o s i t e d  i n  r e l a t i v e l y  deep water.  The 

source o f  t h e  v o l c a n i c s  i s  n o t  known. However, a l o c a l  v o l c a n i c  ven t  may 

have been loca ted  c l o s e  t o  t h e  c e n t r a l  p a r t  o f  t h e  Fern R4175(6) c la im .  
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a f e l s i c  t u f f  o v e r l y i n g  

The most s i g n i f  

occurs w i t h i n  t h e  I r e n e  

R4175(6) c l a i m  (F igures  

t i o n  i s  bes t  exposed i n  

raphy i s  t h i c k e s t .  

W The I rene Vo lcan ic  Format ion i s  much t h i c k e r  on t h i s  p a r t  o f  t h e  p r o p e r t y  

than anywhere e l s e  i n  t h e  c la im-area.  

phy occurs a l s o  i n  t h e  lower member o f  t h e  Monk Format ion i n t e r p r e t e d  t o  be 

Th icken ing  o f  t h e  v o l c a n i c  s t r a t i g r a -  

t h e  I r e n e  vo l can ics .  

can t  s u l p h i d e  m ine ra l  d e p o s i t i o n  on t h e  p r o p e r t y  

Vo lcan ic  Formation i n  t h e  c e n t r a l  p a r t  o f  t h e  Fern 

7A and B) (So lkosk i ,  1985).  Su lph ide  m ine ra l  d e p o s i t i -  

t h e  main work ings-area where t h e  v o l c a n i c  s t r a t i g -  

There, m i n e r a l i z e d  zones seem t o  be concordant  bodies assoc ia ted  w i t h  

c h e r t y  t u f f s  and minor  carbonate near  t h e  t o p  o f  t he  I r e n e  v o l c a n i c s .  

The I rene  v o l c a n i c s  a r e  o v e r l a i n  by t h e  t h r e e  members o f  t h e  Monk 

Formation which represent  a sequence o f  t he  d e p o s i t i o n  o f  f i n e - g r a i n e d  

f e l s i c  t u f f s ,  m inor  l imestone d e p o s i t i o n  and f i n a l l y ,  mudstone d e p o s i t i o n  i n  

p o s s i b l y  sha l l ow ing  seas. 

w 

3.7 Proper ty  M i n e r a l i z a t i o n  

Dur ing t h e  1985 e x p l o r a t i o n  program (So lkosk i ,  1985),  economic 

m i n e r a l i z a t i o n  on the  c e n t r a l  p a r t  o f  t h e  p r o p e r t y  was mapped i n  d e t a i l .  

Sulph ide m i n e r a l i z a t i o n  was found t o  be concent ra ted  i n  two areas;  t h e  main 

workings-area and t h e  lower  a d i t - a r e a  (F igu re  5, 6A-D, 7A and B) .  These 

two showings areas con ta ined  ove r  60 o l d  su r face  work ings  and e x t e n s i v e  

underground work ings.  These areas a r e  connected by an area  o f  anomalously 

h i g h  s o i l  metal concen t ra t i ons .  

Concordant massive s u l p h i d e  m i n e r a l i z a t i o n  i s  best-exposed i n  t h e  

main work ings-area,  l o c a t e d  j u s t  sou th  o f  t h e  c r e s t  o f  t h e  r i d g e  between 

W 



Cul tus  and L a i b  creeks.  I t  i s  an area about 700 m long  and 300 m wide 

ex tend ing  from t h e  southern p a r t  o f  t he  E x c e l s i o r  crown g r a n t  t o  the  n o r t h -  

e r n  p a r t  o f  t he  Iva R1917(8) r e v e r t e d  crown g r a n t  ( F i g u r e  5). I n  the  main 

work ings-area a r e  t h e  t renches,  p i t s  and underground work ings  descr ibed i n  

s e c t i o n  1.5 o f  t h i s  r e p o r t .  

Dur ing  the  1985 program, L.R. So lkosk i  took  23 composi te  g rab  samples 

o f  m i n e r a l i z e d  rock  f rom severa l  o f  t h e  t renches,  mos t l y  f rom t h e  main 

work ings-area.  Don W. T u l l y ,  P.Eng. took  9 a d d i t i o n a l  samples o f  s i m i l a r  

m i n e r a l i z a t i o n  d u r i n g  a v i s i t  t o  t h e  p r o p e r t y  t h a t  year .  

The r e s u l t s  o f  t h i s  sampl ing were summarized as f o l l o w  (So lkosk i ,  1985): 

Low High  Average 

Copper % (0.01 5.62 1.06 
l ead  % 0.49 38.06 11.44 
z i n c  % 0.01 4.11 0.77 
s i  1 ve r  oz / ton  0.20 9.89 3.50 
g o l d  oz / ton  0.002 0.080 0.02 

" 
Solkosk i  (1985) i d e n t i f i e d  f i v e  concordant  zones o f  massive s u l p h i d e  

m i n e r a l i z a t i o n  i n  the  main work ings-area:  

The Main Zone i s  exposed i n  p i t s  and t renches  f o r  a s t r i k e  l e n g t h  

of 400 m i n  a n o r t h - s o u t h  d i r e c t i o n  and d i p s  s t e e p l y  westward. I n  the  B . C .  

M i n i s t e r  o f  Mines, Annual Repor ts  f o r  1917 t o  1928, t h i s  zone i s  c a l l e d  t h e  

No.2 Vein. 

Former workers be l  ieved t h a t  t h i s  zone extended southward t o  t h e  

lower a d i t  on the  I va  R1917(8) r e v e r t e d  crown g r a n t  ( F i g u r e  5). 

Solkosk i  b e l i e v e d  t h a t  t h i s  may be i n c o r r e c t .  The s t r i k e  d i r e c t i o n  

o f  the  zone a t  t h e  lower  a d i t  en t rance  and o f  su r round ing  rocks  i n d i c a t e d  

t h a t  m i n e r a l i z a t i o n  a t  t h e  lower  a d i t  was p a r t  o f  ano the r  zone; p o s s i b l y  

t h e  No.5 Zone. 



The Main Zone has w id ths  o f  up t o  2 .0  m. 

Ore t e x t u r e s  throughout  the  Main Zone appear t o  be o f  two types; 

f i r s t l y ,  d isseminated s t r a t a f o r m  galena and i r r e g u l a r  masses o f  cha lco-  

p y r i t e  i n  s i l i c i f i e d  s t r a t a ,  and secondly, ga lena and c h a l c o p y r i t e  i n  l ess  

s i l i c i f i e d  rock  occu r ing  w i t h  h i g h  concen t ra t i ons  o f  s i d e r i t e  and minor  

manganese m i n e r a l s  i n  a b r e c c i a  o f  ca lcareous and a l t e r e d  v o l c a n i c  fragments. 

Most o f  t he  Main Zone c o n t a i n s  h i g h  concen t ra t i ons  o f  c h a l c o p y r i t e ,  galena, 

ma lach i te  and a z u r i t e .  

A l t e r a t i o n  m i n e r a l s  i n  t h e  Main Zone a re :  q u a r t z ,  s e r i c i t e ,  s i d e r i t e ,  

and manganese m ine ra l s .  A l t e r a t i o n  i n  t h e  e n c l o s i n g  rocks  i nc ludes  p y r i t i -  

z a t i o n  and s e r i c i t i z a t i o n  w i t h  l i m o n i t e  a l t e r a t i o n .  

The No.2 and No.3 zones a r e  75 m t o  100 m e a s t  o f  t h e  Main Zone and 

p a r a l l e l  t o  i t  (F igu re  5) .  S p a t i a l  r e l a t i o n s h i p s  i n d i c a t e  t h a t  t h e  No.2 and 

No.3 zones may be t h e  same zone. However, m i n e r a l i z a t i o n  i n  these zones 

d i f f e r s  i n  type ,  t e x t u r e  and con ten t  (So lkosk i ,  1985). I n  t h e  No.2 Zone i s  

coarse-gra ined galena and abundant c h a l c o p y r i t e .  M i n e r a l i z a t i o n  i n  t h e  No.3 

Zone i s  r i c h  i n  f i n e - g r a i n e d  galena and has ve ry  l i t t l e  c h a l c o p y r i t e .  

The No.4 Zone i s  exposed approx imate ly  25 m west of  t he  Main Zone. 

I t  has a known l e n g t h  o f  about 70 m. The No.4 Zone d i p s  s t e e p l y  westward 

and s t r i k e s  p a r a l l e l  w i t h  t h e  Main Zone (F igu re  5 ) .  

I n  the  No.4 Zone, massive s u l p h i d e  occurs  i n  a b r e c c i a  m a t r i x  

e n c l o s i n g  a l t e r e d  v o l c a n i c  c l a s t s .  The b r e c c i a  m a t r i x  i s  composed o f  galena 

and minor  c h a l c o p y r i t e .  

The No.5 Zone i s  exposed 75 m west o f  t h e  No.4 Zone. I t  i s  exposed 

f o r  l e s s  than 20 m i n  t w o  t renches a t  i t s  n o r t h e r n  end and f o r  50 m i n  l e n g t h  
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U a t  i t s  sou thern  end a t  t he  lower a d i t  (So lkosk i ,  1985). The 

No.5 Zone i s  n o t  known a t  i t s  n o r t h e r n  end. A t  t he  lower  ad 

t i o n  i s  2 m t h i c k .  

Dur ing  the  c u r r e n t  e x p l o r a t i o n  

p a r t s  o f  t h e  Iva-Fern c l a i m  group were 

m i n e r a l i z a t i o n .  A d d i t i o n a l  s u l p h i d e  m 

w i d t h  of t h e  

t , mine ra l  i za- 

- 
M i n e r a l i z a t i o n  i n  the  f o o t w a l l  a t  t h e  lower  a d i t  i s  f i r re l yd i ssemi -  

na ted  galena i n  a ca lcareous  groundmass. F ine -g ra ined  galena a l s o  occurs  

a t  t he  n o r t h e r n  end o f  t he  No.5 Zone w i t h i n  f i ne l ybedded  water  l a i d  che r t s .  

Massive c h a l c o p y r i t e  i n  b r e c c i a t e d  hos t  rocks occur  b o t h  on t h e  dump a t  t he  

lower  a d i t  and i n  t renches  a t  t h e  n o r t h e r n  end o f  t h e  No.5 Zone (So lkosk i ,  1985). 

A l t e r a t i o n  m i n e r a l s  a t  t he  lower  a d i t  a r e  s i d e r i t e  and manganese m ine ra l s .  

program, t h e  n o r t h e r n  and southern 

prospec ted  f o r  o t h e r  areas o f  economic 

n e r a l i z a t i o n  was l o c a t e d  i n  two areas 

on t h e  c la ims;  near  t h e  Fern-Fern 3 b-undary n o r t h  o f  t h e  main work ings-area 

and w i t h i n  t h e  I rene  v o l c a n i c s  on the  l o g g i n g  road s e c t i o n  i n  t h e  c e n t r a l  

p a r t  o f  t h e  Fern 2 R4176(6) c la im.  

Minor  s u l p h i d e  m i n e r a l i z a t i o n  was found i n  q u a r t z  segregat ions  and 

ve ins  i n  t h e  upper p a r t  o f  t h e  I rene  v o l c a n i c s  near  t h e  Fern-Fern 3 boundary 

(So lkosk i ,  1985). The w r i t e r s  r e t u r n e d  t o  t h e  area  d u r i n g  t h e  c u r r e n t  p ro-  

gram t o  map and sample t h i s  m i n e r a l i z a t i o n .  Dur ing  su rvey ing  o f  t h e  n o r t h e r n  

ex tens ion  o f  l i n e  609.66 m W f rom t h e  main work ings-area t o  2559.70 m N 

severa l  o l d  e x p l o r a t i o n  work ings were d i scove red  enhancing o u r  i n t e r e s t  i n  

t h i s  area. The work ings and m ine ra l  showings were mapped and sampled ( F i g u r e  

8) .  

M i n e r a l i z a t i o n  c o n s i s t s  o f  d isseminated  galena,  c h a l c o p y r i t e  and 

p y r i t e .  A l t e r a t i o n  t o  sur round ing  v o l c a n i c  rocks  i s  moderate, compr is ing  
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assemblages o f  s i d e r i t e ,  qua r t z ,  l i m o n i t e ,  s e r i c i t e  and minor  manganese 

m ine ra l s .  A l t e r a t i o n  commonly occurs  i n  b r e c c i a s  c o n t a i n i n g  v o l c a n i c  

fragments i n  a ca lcareous  m a t r i x .  
4 

M i n e r a l i z a t i o n  i n  t h i s  area i s  sparse and does n o t  seem t o  represent  

;n impor tan t  nor thward  ex tens ion  o f  m i n e r a l i z a t i o n  o f  t h e  main workings-area. 

M i n e r a l i z a t i o n  was loca ted  on the  l o g g i n g  road a t  t h e  5000 f t  

(1524 m ) l e v e l  i n  t h e  c e n t r a l  p a r t  o f  t h e  Fern 2 R4176(6) c l a i m  and i n  

ou tc rops  on sk idde r  t r a i l s  above t h e  road ( F i g u r e  78) .  

o f  d isseminated s u l p h i d e  m i n e r a l i z a t i o n  a r e  exposed i n  I rene  vo l can ics  

a long  the  ogg ing  road s e c t i o n .  

A t  l e a s t  ten  zones 

Su ph ide  m i n e r a l s  i n  these zones i n c l u d e  c h a l c o p y r i t e ,  galena, 

p y r i t e  and minor  s p h a l e r i t e .  These m i n e r a l s  a r e  d isseminated  throughout  

medium- t o  f i n e - g r a i n e d  s i l i c i f i e d  v o l c a n i c s  commonly w i t h  h i g h  concen t ra t i ons  

o f  s i d e r i t e  and minor  manganese m ine ra l s .  A b r e c c i a t e d  phase i s  common. I t  

con ta ins  v o l c a n i c  fragments i n  a ca lcareous  m a t r i x .  

The m i n e r a l i z e d  zones on t h e  l o g g i n g  road commonly s t r i k e  f rom 

148" t o  160" and have d i p s  f rom 45" t o  70" west. They a r e  0.5 t o  4.0 m 

wide. 

Al though s u l p h i d e  m ine ra l s  i n  these zones have predominant ly  d issemi -  

na ted  s t r a t i f o r m  t e x t u r e s ,  t h e  s p a c i a l  a s s o c i a t i o n  o f  t h e  zones w i t h  s y e n i t i c  

dykes and pe rvas i ve  l a t e  h o r n f e l s  development i n  t h e  v o l c a n i c s  i n d i c a t e s  t h a t  

t h e i r  p resent  fo rm may be r e l a t e d  more t o  metamorphic processes than t o  o r i g i -  

n a l  sed imenta t ion .  However these zones a r e  l o c a t e d  a long  a m e t a l - r i c h  t r e n d  

l o c a t e d  w i t h i n  t h e  I rene  v o l c a n i c s  th roughout  t h e  l e n g t h  o f  t he  Iva-Fern 

c la ims.  
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w H o r n f e l s  development i n  t h e  v o l c a n i c s  i s  accompanied by l a t e  

p y r i t i c ,  s e r i c i t i c  and l i m o n i t i c  a l t e r a t i o n .  

3.8 I n t e r p r e t a t i o n  o f  P roper t y  M i n e r a l i z a t i o n  

Workers on t h e  Iva-Fern P roper t y  p r i o r  t o  1930 o u t l i n e d  two zones 

o f  m i n e r a l i z a t i o n  i n  t h e  main work ings-area and r e f e r r e d  t o  them as t h e  

No.1 and No.2 ve ins .  The No.1 Vein m i n e r a l i z a t i o n  was r e p o r t e d l y  r i c h  i n  

f i n e - g r a i n e d  galena and c a r r i e d  a lmost  no copper. 

coarse-gra ined galena and had s i g n i f i c a n t  copper. Gangue i n  bo th  ve ins  

was r e p o r t e d l y  l ime  and s i l i c a .  

The No.2 Vein conta ined 

A t  t h a t  t ime,  m i n e r a l i z a t i o n  a t  t h e  lower  a d i t  was thought  t o  be 

r e l a t e d  t o  t h e  No.2 Vein. M i n e r a l i z a t i o n  a t  t h e  lower  a d i t  r e p o r t e d l y  

c o n s i s t e d  o f  galena, z incb lende  and c h a l c o p y r i t e  i n  a gangue o f  s i d e r i t e  

c i f i e d  coun t ry  rock .  

I t  was observed t h a t  b a s i c  lamprophyre dykes accompanied the  ve ins  

r connect ion  w i t h  s u l p h i d e  m i n e r a l i z a t i o n  was n o t  determined. 

Dur ing  t h e  1985 program, So lkosk i  (1985) i d e n t i f i e d  t h r e e  a d d i t i o n a l  

zones o f  m i n e r a l i z a t i o n  i n  t h e  main work ings-area on t h e  Fern R4175(6) c la im .  

( F i g u r e  5 ) .  

i n g  zones o f  m i n e r a l i z a t i o n ,  p a r a l l e l  w i t h  each o t h e r ,  ove r  a t o t a l  w i d t h  

o f  f rom 100 t o  200 m. 

I t  appeared t h a t  t h e r e  were a t o t a l  o f  f i v e  no r th -sou th  t rend -  

and s i  1 

b u t  t h e  

These f i v e  concordant  zones o f  m i n e r a l i z a t i o n  a r e  near  t h e  t o p  o f  t h e  

I r e n e  Vo lcan ic  Formation. 

and c h a l c o p y r i t e .  Su lph ide  t e x t u r e s  o f  massive s u l p h i d e  m i n e r a l i z a t i o n  i n  

the  t renches o f  the  main work ings-area and f rom t h e  main a d i t  dump i n d i c a t e  

A l l  f i v e  zones c o n t a i n  v a r y i n g  amounts o f  ga lena 

W 
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seve ra l  phases o f  m 

d e p o s i t i o n  o f  su lph  

panied by s i l i c e o u s  

p y r i t i z a t i o n  i n  v o l  

n e r a l  i z a t i o n  ( S o l k o s k i ,  1985), i n c l u d i n g :  syngenet ic 

des r e s u l t i n g  i n  f i n e - g r a i n e d  banded su lph ides  accom- 

beds o f  e i t h e r  c h e r t  o r  f e l s i c  v o l c a n i c ;  and ex tens i ve  

a n i c s  above t h e  m i n e r a l i z e d  zone. T h i s  phase was 

f o l l o w e d  by b r e c c i a t i o n  and t h e  i n t r o d u c t i o n  o f  s i d e r i t e  and manganese 

m i n e r a l s  accompanied by r e m o b i l i z a t i o n  o f  p r e - e x i s t i n g  su lph ides ,  w i t h  t h e  

a d d i t i o n  o f  s i l v e r - b e a r i n g  galena. 

So lkosk i  (1985) d i v i d e d  t r e n c h  sample assays i n t o  two groups; 

su lph ides  c o n t a i n i n g  about 5% combined base meta ls  and 1 t o  4 oz / ton  s i l v e r ,  

and e n r i c h e d  samples t h a t  c a r r i e d  up t o  38% lead  and about 10 oz / ton  s i l v e r .  

The p robab le  age o f  d e p o s i t i o n  o f  t h e  su lph ides  was determined t o  

be Hadrynian. Enrichment o f  t h e  su lph ides  c o u l d  be as recen t  as Eocene. 

Enrichment was p robab ly  r e l a t e d  i n  p a r t  t o  t h e  i n t r u s i o n  o f  s y e n i t e  near 

t h e  western p a r t  o f  t h e  Fern R4175(6) c l a i m  ( F i g u r e  7 A ) .  

S o i l  survey r e s u l t s  i n d i c a t e d  t h a t  a copper and go ld -en r i ched  zone 

occured w i t h i n  t h e  upper p a r t  o f  t h e  I r e n e  Vo lcan ic  Format ion.  T h i s  zone 

was a l s o  anomalously h i g h  i n  lead,  z i n c  and s i l v e r  around t h e  main workings 

a n d  l o w e r  a d i t  a reas  ( F i g u r e s  6 A - D ) .  S o l k o s k i  c o n c l u d e d  t h a t  t h e s e  areas  

c o u l d  hos t  a s i g n i f i c a n t  massive s u l p h i d e  body. He n o t e d  t h a t  t h e r e  was 

f u r t h e r  ev idence o f  e x t e n s i v e  m i n e r a l i z a t i o n  i n  t h e  form o f  a l a r g e  s e r i c i t i c  

and c h l o r i t i c  a l t e r a t i o n  zone i n  t h e  andes i tes  above t h e  main workings-area 

p o s s i b l y  t h e  r e s u l t  o f  t h e  o p e r a t i o n  o f  a hydrothermal convec t i on  c e l l .  

So lkosk i  (1985) c o n j e c t u r e d  t h a t  m ine ra l  i z a t i o n  i n  t h e  main workings- 

area and t h e  lower a d i t - a r e a  c o u l d  be e i t h e r  of t h e  concordant o r  t ransgres-  

s i v e  types (Douglas ed., 1970) o r  e i t h e r  o f  t h e  two o v e r p r i n t e d  on a 
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w volcanogenic  massive su lph ide .  

Dur ing t h e  1986 program, s u l p h i d e  m i n e r a l i z a t i o n  was found i n  the  

I rene  Vo lcan ic  Formation bo th  n o r t h  and sou th  o f  t h e  main work ings-  and 

lower a d i t  areas. 
-9 

Minor c h a l c o p y r i t e - g a l e n a - p y r i t e  m i n e r a l i z a t i o n  was found t o  be 

a s s o c i a t e d  w i t h  q u a r t z  seg rega t ions  and v e i n s  near  t h e  Fern-Fern 3 boundary 

(F igu res  7A and 8 ) .  

There, t h e  l o c a t i o n s  o f  o l d  e x p l o r a t i o n  t renches due n o r t h  o f  t h e  

main work ings-area imply  t h a t  m i n e r a l i z a t i o n  may be a low-grade ex tens ion  

o f  concordant massive s u l p h i d e  m i n e r a l i z a t i o n  f rom t h e  main workings-area. 

C o r r e l a t i o n  o f  t h i s  m i n e r a l i z a t i o n  w i t h  t h a t  o f  t h e  main workings-area i s  

made d i f f i c u l t  by t h e  l a c k  o f  s u r f a c e  exposure and t h e  d i s r u p t i o n  o f  t h e  

s t r a t i g r a p h y  by l a t e  q u a r t z  bodies.  

Sulph ide m i n e r a l i z a t i o n  a l s o  occurs w i t h i n  t h e  I r e n e  v o l c a n i c s  on 

t h e  Fern 2 R4176(6) c l a i m  about 2000 m sou th  o f  ,the main workings-area. 

M i n e r a l i z e d  zones a r e  exposed throughout  t h e  I r e n e  v o l c a n i c s  a long  t h e  

l o g g i n g  road a t  t h e  5000 f t  (1524 m) l e v e l .  They a r e  s u b - p a r a l l e l  w i t h  t h e  

b e d d i n g - f i r s t  c leavage p lane  and have f i n e - g r a i n e d  d isseminated cha lco -  

p y r i t e - g a l e n a - p y r i t e  m i n e r a l i z a t i o n  i n d i c a t i n g  t h a t  t hey  may be r e l a t e d  

t o  o r i g i n a l  metal  con ten t  w i t h i n  t h e  I r e n e  v o l c a n i c s .  However, t h e i r  c l o s e  

a s s o c i a t i o n  w i t h  l o c a l  s y e n i t e  dykes and a n a t e x i c  h o r n f e l s  development 

suggests t h a t  these m i n e r a l i z e d  zones a t t a i n e d  t h e i r  p resen t  form a f t e r  t h e  

v o l c a n i c s  were deformed and metamorphosed. 

The l o c a t i o n  o f  m i n e r a l i z a t i o n  near  t h e  Fern-Fern 3 boundary, i n  t h e  

main workings and lower a d i t  areas,  and on t h e  l o g g i n g  road on Fern 2 
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suggests t h a t  t h e r e  i s  a t r e n d  o f  meta l -enr iched rocks .  

zones w i t h i n  the  t r e n d  a r e  r e l a t e d  t o  t h e  t o p  o f  a m a f i c - f e l s i c  sequence 

w i t h i n  the  v o l c a n i c s .  They may have been depos i ted  d u r i n g  an e x h a l a t i v e  

phase o f  vo lcan ism o u t  o n t o  the  sea f l o o r .  

s t r a t i g r a p h y  near  t h e  main work ings-area i n d i c a t e s  t h a t  i t  may be c l o s e  

t o t h e  v o l c a n i c  vent-area.  

zones i n  t h e  main work ings-area suggest t h a t  i t  may be c l o s e  t o  e x h a l a t i v e  

vents .  A l t e r a t i o n  i n  I r e n e  Formation andes i tes  above t h e  main work ings-  

area rocks i n d i c a t e s  t h a t  a thermal  convec t i on  c e l l  may have been d e p o s i t -  

i n g  meta ls  i n  t h i s  a rea  fot- a s i g n i f i c a n t  l e n g t h  o f  t ime.  

Some m i n e r a l i z e d  

Th icken ing  o f  t h e  v o l c a n i c  

Th icken ing  and enr ichment  o f  massive su lph ide  

The main work ings-area remains the  area  o f  g r e a t e s t  p o t e n t i a l  f o r  

f i n d i n g  an economic body o f  massive su lph ide  on t h e  p r o p e r t y .  The o t h e r  

minera 

minera 
w 

4.0 MAGNET 

showings on t h e  p r o p e r t y  p robab ly  a r e  lean d i s t a l  e q u i v a l e n t s  t o  

i z a t i o n  i n  t h e  main work ings-area.  

C AND ELECTROMAGNETIC SURVEYS 

4.1 Geophysical Survey G r i d  

The 1986 geophys ica l  survey g r i d  was l a i d  o u t  o v e r  t h e  n o r t h - c e n t r a l  

p a r t  o f  t h e  Fern R4175(6) c l a i m  f r o m  t h e  lower  a d i t - a r e a  nor thward  t o  t h e  

Fern-Fern3 boundary (F igu res  5 and 7A) .  

work ings and lower  a d i t  areas c o n t a i n i n g  a l l  known major  economic m ine ra l  

showings on t h e  p r o p e r t y ,  and t h e  areas o f  anomalously h i g h  s o i l  meta l  

W i t h i n  t h e  g r i d - a r e a  were t h e  main 

conten t  sur round ing  t h e  showings (F igu res  6A-D) .  

The 1986 geophys ica l  survey g r i d  comprised 19.9 l i n e  k i l omete rs .  By 

convent ion ,  t he  g r i d  was l a i d  o u t  i n  a d i r e c t i o n  approx ima te l y  o r thogona l  t o  

V 
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t he  s t r i k e  o f  known m i n e r a l i z e d  s t r u c t u r e s  and was d i v i d e d  i t o  two a d j o i  

i n g  s e c t i o n s .  

The southern s e c t i o n  was bounded by s t a t i o n s  300 m W and 900 m W on 

l i n e s  800 m N t o  1850 m N. 

and west from a t r a n s i t - s u r v e y e d  base l i n e  a t  609.66 m W (F igu res  9 C - D ,  

1OC-D, 11C-D). 

H ip  c h a i n  and compass l i n e s  were extended eas t  

The n o r t h e r n  s e c t i o n  o f  t h e  g r i d  was bounded by s t a t i o n s  600 m W -  

and 1100 m W on l i n e s  1850 m N t o  2500 m N .  H i p  c h a i n  and compass l i n e s  

extended westward f rom t h e  b a s e l i n e  a t  609.66 m W (F igu res  9A-B,  10A-B, 11A-B) 

Spacing between consecu t i ve  east -west  l i n e s  was 50 m. Survey s t a t i o n s  

were f l agged  and marked a t  20 metre i n t e r v a l s  on each l i n e .  

4.2 S c i n t r e x  MP2 Magnetometer Survey 

The 1986 magnet ic survey was conducted by C. Geo f fe ry  Spearing, B.Sc. 

(Eng.) a s s i s t e d  by Glenn R. C a u l f i e l d  o v e r  t h e  e n t i r e  geophysica l  survey g r i d  

(F igu res  9A-D) .  

The ins t rumen t  s e l e c t e d  f o r  t h e  survey was a S c i n t r e x  MP2 p r o t o n  

magnetometer. The magnetometer measured t h e  t o t a l  v e r t i c a l  component o f  t h e  

e a r t h ' s  magnet ic f i e l d  t o  1 nT; where 1 nT (nanoTesla)= Tes la= l  gamma 

and p r o v i d e d  a d i g i t a l  readout.  

The survey g r i d  was t r a v e r s e d  i n  a s e r i e s  o f  c l o s e d  loops. Severa 

readings were taken a t  each s t a t i o n  w i t h i n  each loop. 

readings a t  each s t a t i o n  was recorded by t h e  o p e r a t o r .  

The average o f  t h e  

To compensate f o r  f l u c t u a t i o n s  i n  t h e  e a r t h ' s  magnet ic f i e l d ,  opening 

and c l o s i n g  readings were recorded a t  des igna ted  b a s e l i n e  s t a t i o n s  f o r  each 

loop. Any descrepencies between t h e  read ings  were d i v i d e d  among a l l  o f  t h e  
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a r e  conta ined i n  

The resu  

a r e  c o n s i s t a n t  w 

conducted by t h e  

The most 

s t a t i o n s  w i t h i n  the  loop.  A lso,  t o  compensate f o r  d i u r n a l  magnet ic  

v a r i a t i o n ,  severa l  base s t a t i o n  readings were recorded throughout  the  

survey pe r iod .  Loop c o r r e c t i o n s  were c a l c u l a t e d  and d i v i d e d  among a l l  o f  

t h e  s t a t i o n s  w i t h i n  each loop. Raw magnet ic  da ta  and c a l c u l a t i o n  r e s u l t s  z 

Appendix D. 

t s  o f  t h e  MP2 ground magnetometer survey  (F igures  9A-D) 

t h  t h e  r e s u l t s  o f  an aeromagnetic survey o f  t h e  area 

Geo log ica l  Survey o f  Canada (F igu re  12). 

s i g n i f i c a n t  aeromagnetic f e a t u r e s  o v e r  t h e  Iva-Fern 

P roper t y  a r e  a p a i r  o f  magnet ic  h i g h s  separated by a sadd le  l o c a t e d  ove r  

t h e  n o r t h - c e n t r a l  p a r t  o f  t h e  Fern R4175(6) c l a i m  ( F i g u r e  12).  

O f  t h e  two magnet ic  h ighs ,  t he  western one i s  most i n tense .  I t  i s  

a pear-shaped f e a t u r e  t h a t  c o i n c i d e s  w i t h  t h e  n o r t h e a s t e r n  c o n t a c t  o f  a 

s y e n i t i c  i n t r u s i o n  near  t h e  western boundary o f  t h e  c l a i m  (F igures  4, 7A 

and 12 ) .  

w 

The eas te rn  magnet ic  h i g h  i s  a l i ve r - shaped  f e a t u r e  t h a t  extends 

n o r t h - s o u t h  i n  t h e  e a s t e r n  p a r t  o f  t h e  Fern R4175(6)  c la im.  T h i s  f e a t u r e  

c o i n c i d e s  w i t h  t h e  l o w e r  p a r t  o f  t h e  I r e n e  Vo lcan ic  Format ion i n  i t s  

t h i c k e s t  p a r t  (F igures  4, 7A and 12). 

Between these two magnet ic  h ighs  i s  a sadd le  i n  t h e  magnet ic  contours  

c o i n c i d i n g  w i t h  the  I va  Fern crown g r a n t s  and t h e  m i n e r a l i z a t i o n  o f  t h e  

main work ings and lower  a d i t  areas (F igu res  4, 7 A  and 12). 

The 1986 geophys ica l  g r i d - a r e a  covered t h e  magnet ic  sadd le  c o n t a i n -  

i n g  t h e  m i n e r a l i z a t i o n  and p a r t s  of t h e  magnet ic  h ighs  eas t  and west o f  t h e  

saddle (F igu res  9A-D).  Loca l - sca le  magnet ic  f e a t u r e s  w i t h i n  t h e  sadd le  were 



-37-  

exp lo red  i n  o r d e r  t o  b e t t e r - d e f i n e  and c o r r e l a t e  m i n e r a l i z e d  zones and 

s o i l  anomalies i n  the  a rea .  

P a r t  o f  t he  pear-shaped western magnet ic h i g h  i s  covered by the  
* 

southwestern p a r t  o f  t h e  survey g r i d .  On ground survey s c a l e ,  t h i s  h i g h  

i s  a more complex f e a t u r e ,  compr i s ing  a s e r i e s  o f  s teep h ighs  and t roughs.  

Magnet ic f i e l d  i n t e n s i t i e s  compr i s ing  t h e  h ighs  a r e  f rom 58400 gammas t o  

58901 gammas. I n t e n s i t i e s  i n  t h e  t roughs a r e  as low as 57292 gammas 

(F igu res  9C and D ) .  

g r i d  a t  800 m W f rom 1050 m N t o  1750 m N. I t  curves away westward o f f  t h e  

g r i d - a r e a  a t  i t s  n o r t h e r n  and southern ends. 

T h i s  f e a t u r e  extends a l o n g  t h e  western marg in o f  t h e  

A magnetic r i d g e  e x t e n d i n g  eastward f rom t h i s  f e a t u r e  a l o n g  l i n e  

1150 m N (F igu re  90) was p robab ly  due t o  s h o r t  term s o l a r  f l u x  and was d i s -  

regarded . 

An u n d u l a t i n g  p l a n e  o f  magnet ic con tou rs  extends across t h e  c e n t r a l  

p a r t  o f  t h e  survey-area. 

i s  about 350 m wide and 

9C and D ) .  F i e l d  i n t e n s  

57600 gammas t o  t h e  e a s t  

magnet 

cen t  r a  

genera 

c survey ( F i g u r e  

I n  t h e  southern p a r t  o f  t h e  survey-area, t h i s  p l a n e  

s bounded by w e l l - d e f i n e d  magnet ic h ighs  (F igu res  

t i e s  v a r y  f rom about 57400 gammas t o  t h e  west t o  

T h i s  f e a t u r e  i s  t h e  saddle d e f i n e d  by t h e  aero-  

2 ) .  

The m i n e r a l i z e d  zones o f  t h e  main work ings-area a r e  i n  t h e  e a s t -  

p a r t  o f  t he  magnet ic saddle ( F i g u r e  9C). The m i n e r a l i z e d  zones 

l y  s t r i k e  190" and d i p  80" westward. Magnet ic con tou rs  ove r  t h e  min- 

e r a l i z e d  zones form a saw t o o t h  p a t t e r n  d e f i n e d  by t h e  57550 gamma con tou r  

which extends from about 1750 m N t o  950 m N. 

I n  the  main work ings-area,  where m i n e r a l i z a t i o n  i s  compara t i ve l y  
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wel l -exposed on su r face ,  the saw t e e t h  t r e n d  about 

from t h e  t r e n d  o f  t h e  m i n e r a l i z e d  zones. Westward 

m i n e r a l i z e d  ou tc rops ,  t h e  saw t e e t h  t u r n  due west 

The e a s t e r n  p a r t  o f  t h e  magnet ic p l a t e a u  i n  

t h e  g r i d  i s  d e f i n e d  by a r i d g e  o f  magnet ic h i g h s  ( F  

r i d g e  t rends  020" f rom 850 m N, 580 m W t o  1300 m N 

205" ; d i v e r g i n g  about 1 5 O  

and southward away from 

F igu res  9C and D )  . - 
t h e  southern p a r t  o f  

gures gC and D)  . T h i s  

400 m W .  I t  p robab ly  

extends w e l l  o f f  t h e  g r i d - a r e a  b o t h  t o  t h e  n o r t h  and south,  b e i n g  p a r t  o f  t h e  

l i v e r - s h a p e d  magnet ic h i g h  d e f i n e d  by t h e  aeromagnet ic survey ( F i g u r e  12) .  

F i e l d  i n t e n s i t i e s  on t h i s  r i d g e  a r e  as g r e a t  as 58109 gammas and a r e  commonly 

over  57800 gammas. 

I n  t h e  n o r t h e r n  p a r t  o f  t h e  g r i d - a r e a  (F igu res  9A and B ) ,  t h e  sadd le  

i s  n o t  w e l l - d e f i n e d  by magnet ic h ighs .  I t  i s  assumed t h a t  t h e  magnet ic p l a -  

teau i s  bounded i n  t h i s  area by t h e  l i v e r - s h a p e d  aeromagnet ic h i g h  somewhere 

e a s t  o f  t h e  g r i d - a r e a .  

The magnet ic p l a t e a u  i s  t r a n s e c t e d  i n  t h e  n o r t h e r n  p a r t  o f  t h e  g r i d -  

area by a narrow n o r t h - s o u t h  t r e n d i n g  magnet ic r i d g e .  The r i d g e  extends 

panied t o  t h e  west by a p o o r l y  de f i ned  t r o u g h  and a s e r i e s  o f  magnet ic h i g h s  

t h a t  may be a second r i d g e .  T h i s  s e r i e s  o f  f e a t u r e s  i s  best-developed a t  

2250 m N where i t  i s  120 m wide. Magnet ic i n t e n s i t i e s  i n  these f e a t u r e s  v a r y  

f rom 57292 gammas t o  58471 gammas b u t  a r e  g e n e r a l l y  much l e s s  extreme. 

The pear-shaded magnet ic h i g h  l o c a t e d  o v e r  t h e  no r thwes te rn  p a r t  o f  

t he  Fern R4175(6) c l a i m  g e n e r a l l y  c o i n c i d e s  w i t h  an Eocene-age s y e n i t e  i n t r u -  

s i o n  (F igu res  4 and 12 ) .  Mapping on t h e  p r o p e r t y  r e v e a l s  t h a t  t he  i n t r u s i v e  

c o n t a c t  i s  p o o r l y  exposed (F igu re  7 A ) .  It i s  d i f f i c u l t  t o  determine i f  t h i s  
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aeromagnetic h i g h  i s  r e l a t e d  t o  t h e  s y e n i t e  i t s e l f  o r  magnet ic m ine ra l  

development w i t h i n  t h e  ad jacen t  I r e n e  v o l c a n i c s .  

The p a r t  o f  t h i s  aeromagnetic f e a t u r e  measured on t h e  ground i n  t h e  

southwestern p a r t  o f  t h e  g r i d - a r e a  i s  a complex s e r i e s  o f  peaks and t roughs 
- 

(F igu res  gC and D ) .  I t  seems most l i k e l y  t h a t  t h i s  l o c a l  comp lex i t y  i s  due 

t o  uneven r e m o b i l i z a t i o n  o f  magnet ic m i n e r a l s  i n  t h e  metamorphic au reo le  

developed i n  t h e  v o l c a n i c s  around t h e  s y e n i t e .  The s y e n i t e  i t s e l f  i s  a 

coarse-gra ined u n d i f f e r e n t i a t e d  body t h a t  would p robab ly  have a more con- 

s t a n t  magnet ic exp ress ion  than i s  found i n  t h e  southwestern p a r t  o f  t h e  

su rvey-a rea. 

The saw t o o t h  p a t t e r n  i n  magnet ic con tou rs  ove r  t h e  main workings- 

area i s  c o m p r a t i v e l y  s u b t l e .  I t  i s  d e f i n e d  by a range o f  o n l y  75 gammas. 

However, i t  i s  r a t h e r  c l e a r  and e a s i l y  i n t e r p r e t e d .  

The m i n e r a l i z e d  zones i n  t h e  main work ings-area a r e  n e a r l y  v e r t i c a l  

p l a t e - l i k e  bodies.  They have known leng ths  o f  o v e r  300 m, extend t o  recorded 

depths o f  a t  l e a s t  100 m and a r e  known t o  be up t o  1 .5  m t h i c k  on su r face .  

These m e t a l i f e r o u s  p l a t e s  s t r i k e  190" and d i p  80" westward. 

T h e o r e t i c a l l y ;  i f  t h e r e  a r e  no o t h e r  magnet ic i n f l u e n c e s ,  these min- 

e r a l i z e d  zones should r e s u l t  i n  a d i s t i n c t  magnet ic exp ress ion :  a l i n e a r  mag- 

n e t i c  h i g h  w i t h  ve ry  c l o s e l y  spaced con tou rs  t o  t h e  e a s t  and more w i d e l y  

spaced con tou rs  t o  t h e  west. The magnet ic con tou rs  west o f  t h e  m i n e r a l i z e d  

zones would be more w i d e l y  spaced than those t o  t h e  e a s t  because i n  westward 

d i p p i n g  s t r u c t u r e s  l i k e  these, t h e  m a g n e t i c a l l y  responsive mass d e c l i n e s  away 

from s u r f a c e  s lower  t o  t h e  west than t o  t h e  e a s t .  

To t h i s  i d e a l  case must be added su r round ing  magnet ic i n f l uences .  
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I t  i s  l o g  

i n f  1 uence 

mass i s  c 

c a l  t o  assume t h a t  t h e  m i n e r a l i z e d  zones e x e r t  t h e  s t r o n g e s t  

on the  magnetic survey a t  ou tc rop  where a m i n e r a l i z e d  zone's  

osest  t o  themagnetometer. As t h e  inst rument  readings a r e  taken 

f a r t h e r  away from mine ra l  i zed  o u t c r o p s ,  l a r g e r  s c a l e  r e g i o n a l  magnet ic 

f e a t u r e s  become more dominant and b l u r  l o c a l  magnet ic f e a t u r e s .  

Th is  seems t o  happen o v e r  t h e  m i n e r a l i z e d  zones o f  t h e  main work- 

ings-area. The saw t e e t h  o f  t h e  magnet ic f e a t u r e  ove r  t h i s  area face  south- 

westward, t r e n d i n g  a t  about 205" which d i ve rges  o n l y  15" f rom t h e  t r e n d  o f  

t h e  m i n e r a l i z e d  zones ( F i g u r e  9C). The t r e n d  o f  t h e  saw t e e t h  con f i rms  a 

westward d i p p i n g  s t r u c t u r e .  The sharp e longa te  shapes o f  t h e  t e e t h  them- 

s e l v e s  a r e  probably  i n  response t o  separate m i n e r a l i z e d  zones o r  v a r i a t i o n s  

o f  magnet ic m ine ra l  con ten t  w i t h i n  t h e  zones. 

Contours f rom readings taken west and south o f  t h e  m i n e r a l i z e d  o u t -  

c r o p  i n  t h e  main workings-area form shapes t h a t  p r o g r e s s i v e  

f rom e longa te ,  w e l l - d e f i n e d  saw t e e t h  t r e n d i n g  c l o s e  t o  t h e  

a l i z e d  zones, t o  broad lobes and cusps t h a t  t r e n d  westward. 

i s  i n t e r p r e t e d  t o  be r e l a t e d  t o  t h e  d e c l i n i n g  i n f l u e n c e  o f  

y degenerate 

t rends  o f  miner-  

T h i s  p r o g r e s s i o n  

he m i n e r a l i z e d  

zones and the  i n c r e a s i n g  i n f l u e n c e  o f  more r e g i o n a l  magnet ic f e a t u r e s  away 

f rom t h e  main workings-area (F igu res  gC and D ) .  

The saw-tooth p a t t e r n  ceases a b r u p t l y  a t  t h e  n o r t h  end o f  t h e  main 

workings-area, a t  about 1750 m N. T h i s  i n d i c a t e s  t h a t  t h i s  may be t h e  n o r t h -  

e r n  l i m i t  o f  s i g n i f i c a n t  m i n e r a l i z a t i o n .  Lack o f  s u l p h i d e  m i n e r a l i z a t i o n  i n  

o l d  e x p l o r a t i o n  t renches n o r t h  o f  t h e  main work ings-area ( F i g u r e  8) c o n f i r m s  

t h i s .  

The saw-tooth p a t t e r n  fades g r a d u a l l y  between t h e  main work ings-area 

W 
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and the  lower a d i t - a r e a  i n d i c a t i n g  t h a t  unexposed s u l p h i d e  m i n e r a l i z a t i o n  

may e x i s t  between these areas (F igu res  gC and D ) .  The e x i s t a n c e  o f  subsur- 

face m i n e r a l i z a t i o n  between these areas i s  a l s o  i n d i c a t e d  by s o i l  metal  

anomalies (F igures 6 A - D ) .  

Magnetic con tou rs  do n o t  d e f i n e  a s teep d e c l i n e  f rom a r i d g e  as they 

would i n  the  h y p o t h e t i c a l  case o f  near v e r t i c a l  m e t a l i f e r o u s  p l a t e s  as p r e v i -  

o u s l y  descr ibed.  I ns tead ,  they d e f i n e  o n l y  a s l i g h t  d e c l i n e  and then a r a p i d  

r i s e  toward the  e a s t e r n  p a r t  o f  t h e  g r i d - a r e a  (F igu res  9C- and D ) .  T h i s  

depar tu re  from t h e  t h e o r e t i c a l  case i s  due t o  t h e  p e r v a s i v e  i n f l u e n c e  o f  t h e  

l i ve r -shaped  aeromagnetic h i g h  l o c a t e d  over  t h e  no r thwes te rn  p a r t  o f  t h e  

Fern R4175(6) c l a i m  ( F i g u r e  1 2 ) .  

The l i ve r -shaped  h i g h  i s  i s  most i n tense  o v e r  t h e  basal  m a f i c  p a r t  

o f  t h e  t h i c k e s t  s e c t i o n  o f  t h e  I r e n e  v o l c a n i c s .  T h i s  h i g h  i s  p robab ly  due 

t o  t h e  p rog ress ion  o f  t h e  d e p o s i t i o n  o f  i r o n - r i c h  v o l c a n i c s  t o  compara t i ve l y  

i r on -poor  v o l c a n i c s  d u r i n g  t h e  d e p o s i t i o n  o f  t he  I r e n e  Vo lcan ic  Format ion. 

The m i n e r a l i z e d  zones o f  t h e  main work ings-area have a r a t h e r  smal l  

mass compared w i t h  t h e  whole v o l c a n i c  p i l e .  T h i s  c a n e a s i l y  account f o r  t h e  

l a r g e  i n f l u e n c e  t h a t  t h e  l i v e r - s h a p e d  magnet ic h i g h ,  r e l a t e d  to t h e  whole 

v o l c a n i c  p i l e ,  has on t h e  magnet ic exp ress ion  compared w i t h  t h e  i n f l u e n c e  o f  

t h e  m i n e r a l i z e d  zones. 

Mapping i n  t h e  n o r t h e r n  p a r t  o f  t h e  geophysica l  g r i d - a r e a  revea led  

t h a t  t h e  magnetic r i d g e  e x t e n d i n g  nor thward f rom 1850 m N t o  2500 m N c o i n -  

c i d e d  w i t h  a s e r i e s  o f  q u a r t z  v e i n s  o r  seg rega t ions .  

I t  i s  speculated t h a t  these q u a r t z  bodies rep resen t  r e m o b i l i z a t i o n  

a l o n g  a t r e n d  o f  s t r u c t u r a l  weakness ex tend ing  nor thward f rom t h e  contact of  
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the s y e n i t i c  i n t r u s i v e .  

The magnet ic r i d g e  i n  t h e  n o r t h e r n  p a r t  o f  t h e  g r i d - a r e a  may be 

r e l a t e d  t o  c o n t a c t  metamorphism on t h e  e a s t e r n  marg in o f  t h e  q u a r t z - f i l l e d  

t rend .  Poor l y  developed magnet ic h ighs  west o f  t h e  r i d g e  may r e f l e c t  con- 

t a c t  metamorphism on t h e  western margin o f  t h e  t r e n d .  

4.3 Geonics EM16 Elec t romagne t i c  Survey 

The EM16 e l e c t r o m a g n e t i c  survey was conducted by C. Geof fery  

Spear ing, B.Sc. (Eng.) on t h e  1986 geophysica l  survey g r i d  (F igu res  10A-D). 

Survey l i n e s  were approx ima te l y  45" t o  t h e  s i g n a l  v e c t o r s  o f  t he  

t r a n s m i t t e r  s t a t i o n s  used and o r thogona l  t o  t h e  p r i m a r y  s t r i k e  o f  known 

m i n e r a l i z e d  zones on t h e  p r o p e r t y .  

The i n i t i a l  t r a n s m i t t e r  s t a t i o n  s e l e c t e d  f o r  t h e  survey was NLK 

l o c a t e d  a t  S e a t t l e ,  Washington. S t a t i o n  NLK t r a n s m i t t e d  a t  a f requency o f  

24.8 kHz. I t  was s e l e c t e d  because i t  produced t h e  most a u d i b l e  s i g n a l  and 

y i e l d e d  t h e  most e a s i l y  d i s t i n g u i s h a b l e  d i f f e r e n c e s  between s i g n a l  maxima 

and minima. The S e a t t l e  s i g n a l  was rece ived  f o r  t h e  f i r s t  12.0 l i n e  km o f  

the survey; a f t e r  which, i t  ceased t r a n s m i t t i n g .  The w r i t e r s  have subse- 

q u e n t l y  l ea rned  t h a t  t h i s  downtime was due t o  r o u t i n e  maintenance o f  t h e  

NLK t r a n s m i t t e r .  

The remain ing 7.7 l i n e  km, l i n e s  1800 m N t o  2500 m N were surveyed 

u s i n g  s t a t i o n  NPM l o c a t e d  a t  L u a l u a l e i ,  Hawai i ,  which t r a n s m i t t e d  a t  23.4 

kHz. The L u a l u a l e i  s i g n a l  was f a i n t e r  than t h e  s i g n a l  r e c e i v e d  f rom S e a t t l e  

bu t  minimum and maximum s i g n a l  i n t e n s i t i e s  were c l e a r l y  d i s t i n g u i s h a b l e .  

I t  should be n o t e d  when r e f e r i n g  to  F igu res  10A-D t h a t  conductors a r e  
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more s u b t l e  between l i n e s  1800 m N and 2500 m N than between l i n e s  800 m N 

and 1750 m N p a r t l y  because o f  t h e  d i f f e r e n c e  i n  s i g n a l  i n t e n s i t i e s  rece- 

i v e d  from s t a t i o n s  NLK and NPM. However, t h e  use o f  F r a s e r - f i l t e r i n g  

(F igu res  1 l A - D )  reduces t h i s  d i s t o r t i o n  caused by t h e  d i f f e r e n c e  i n  dynamic 

range r e s u l t i n g  f rom s u b s t i t u t i n g  s t a t i o n s  d u r i n g  t h e  survey. 

The inst rument  s e l e c t e d  f o r  t h e  1986 e l e c t r o m a g n e t i c  survey was t h e  

Geonics EM 6. 

Th s i ns t rumen t  has t w o  e l e c t r o m a g n e t i c  r e c e i v i n g  c o i l s ;  a s i g n a l  

c o i l  and a re fe rence  c o i l .  The s i g n a l  c o i l  has a n o r m a l l y  v e r t i c a l  a x i s  

and t h e  re fe rence  c o i l  has a h o r i z o n t a l  a x i s .  Each c o i l  i s  tuned t o  t h e  

same p r imary  s i g n a l  by p l u g - i n  c r y s t a l  modules. However, each c o i l  has a 

separate a m p l i f i e r  t o  m a i n t a i n  s i g n a l  i n t e g r i t y .  Readings r e s u l t  f rom a 

comparison o f  t h e  magnet ic f i e l d s  o f  t h e  two c o i l s  t h rough  v a r i o u s  angles 

i n  r e l a t i o n  t o  t h e  d i r e c t i o n  o f  t h e  p r imary  s i g n a l .  

The method o f  o p e r a t i o n  o f  t h e  EM16 ins t rumen t  d u r i n g  t h e  1986 survey 

was i n  accordance w i t h  those recommended by N.R.  Paterson and V. Ronka (1979) 

The EM16 i ns t rumen t  came equipped w i t h  seve ra l  c r y s t a l  modules, each 

f o r  a ve ry  low frequency (VLF) t r a n s m i t t i n g  s t a t i o n .  S t a t i o n  NLK a t  S e a t t l e ,  

Washington was s e l e c t e d  because i t  had t h e  bes t  s i g n a l  s t r e n g t h  and t r a n s m i t -  

t e d  a p r imary  s i g n a l  a t  t h e  bes t  a n g l e  t o  t h e  survey l i n e s  and m i n e r a l i z e d  

zones. 

The d i r e c t i o n  and s t r e n g t h  o f  t h e  p r i m a r y  magnet ic f i e l d ;  a t  90" 

t o  t h e  p r imary  s i g n a l  d i r e c t i o n ,  was t e s t e d  i n  t h e  f i e l d  b e f o r e  t h e  survey 

commenced. 

ment w i t h  t h e  s i g n a l  c o i l  h o r i z o n t a l ,  then r o t a t i n g  i t  i t  u n t i l  a minimum 

a u d i b l e  s i g n a l  was heard, r e f l e c t i n g  a minimum c o u p l i n g .  

The p r imary  f i e l d  d i r e c t i o n  was determined by h o l d i n g  t h e  i n s t r u -  
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F i e l d  d i r e c t i o n s  c rea ted  by s i g n a l  t ransmiss ions  f rom NLK a t  S e a t t l e ,  

Washington and NPM a t  L u a l u a l e i ,  Hawaii were a t  about  45" t o  the  survey l i n e s  

and m i n e r a l i z e d  zones. 

was r e a l i z e d  t h a t  read ings  f rom t h e  E M 1 6  ins t rument  f o r  t h i s  survey would 

n o t  r e s u l t  i n  maximum r e s o l u t i o n  da ta  because o f  t h e  low ang le  between the  

pr imary  magnet ic  f i e l d  and t h e  survey.  

A l though these were t h e  b e s t  s t a t i o n s  a v a i l a b l e ,  i t  

Dur ing the  survey,  two readings were o b t a i n e d  a t  each survey s t a t i o n .  

They were in-phase and quadra ture  readings.  

The in-phase read ing  was taken f i r s t .  The f i e l d  method was as f o l l o w s  

The ins t rument  was h e l d  v e r t i c a l l y  w i t h  i t s  re fe rence  c o i l  i n  a d i r e c t i o n  

approx imate ly  45" t o  t h e  t r a n s m i t t e r  l o c a t i o n ,  p a r a l l e l  w i t h  the  l i n e s  o f  

t h e  survey g r i d .  In t h a t  p o s i t i o n ,  t h e  i ns t rumen t  was r e c e i v i n g  a major  

p o r t i o n  o f  t h e  p r imary  f i e l d .  I t  was then r o t a t e d  i n  a v e r t i c a l  p lane  u n t i l  

a minimum s i g n a l  was r e g i s t e r e d .  I n  t h a t  p o s i t i o n ,  t h e  s i g n a l  c o i l  was 

o r i e n t e d  a long  t h e  minor  a x i s  o f  t h e  e l l i p s e  o f  p o l a r i z a t i o n ,  and t h e  d i p  

ang le  of t h e  ins t rument  was t h e  ang le  i n c l i n a t i o n  o f  t h e  e l l i p s e  o f  p o l a r i -  

z a t i o n  (Paterson and Ronka, 1979; p.31, F i g u r e  20h). 

1 
Z 

I Total Vector 

Time-Vector dlagr. 

of the total fleld 

Fig. 20h 
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W 

The tangent o f  t h e  e l l i p s e  ang 

o f  t he  r e a l  component o f  t h e  secondary 

p r imary  f i e l d .  The E M 1 6  r e g i s t e r s  t h e  

ma t ion  o f  t h e  r a t i o  

t o  t h e  h o r i z o n t a l  

d i p  ang le ,  as a 

percent ,  n o r m a l l y  r e f e r r e d  t o  as in-phase pe rcen t  (F igu res  loa-D).  To con- 

v e r t  t o  a d i p  ang le  expressed i n  degrees, t h e  f o l l o w i n g  formula i s  a p p l i e d :  

+ 

e i s  an approx 

v e r t i c a l  f i e l d  

tangent o f  t h e  

1 Dip Angle (%) 
100 Dip Angle ( " )  = Arc Tan ( - 

The quadra tu re  read ing  was determined i n  t h e  f i e l d  by r o t a t i n g  t h e  

quadrature knob on t h e  i ns t rumen t  w h i l e  h o l d i n g  t h e  i ns t rumen t  steady i n  

t h e  minimum s i g n a l  d i r e c t i o n .  Through t h i s  ad justment ,  a p r o p o r t i o n  o f  t h e  

v o l t a g e  i n  t h e  r e f e r e n c e  c o i l ;  a f t e r  f i r s t  s h i f t i n g  i t s  phase go", was used 

t o  compensate t h e  v o l t a g e  i n  t h e  s i g n a l  c o i l .  The quadra tu re  read ing  was 

recorded when t h e  bes t  s i g n a l  minimum was ob ta ined .  

The c a l i b r a t i o n  o f  t h e  knob r e g i s t e r e d  t h e  percentage of t h e  r e f e -  

rence s i g n a l  used i n  t h e  compensation, t he reby  p r o v i d i n g  a d i r e c t  measure- 

ment o f  t h e  r a t i o  o f  t h e  s i g n a l  s t r e n g t h s  i n  t h e  two r e c e i v i n g  c o i l s .  T h i s  

was an approx imat ion t o  t h e  r a t i o  o f  t h e  quadra ture  component o f  the  v e r t i -  

c a l  secondary f i e l d  t o  t h e  h o r i z  n t a l  p r i m a r y  f i e l d  expressed as a pe rcen t .  

Because t h e  d i a l s  o f  t h e  i n c l i n o m e t e r  were c a l i b r a t e d  i n  p o s i t i v e  

and n e g a t i v e  percentages, t h e  EM 6 readings were sign-dependant on t h e  

d i r e c t i o n  o f  t r a v e l .  The re fo re ,  t o  a v o i d i n g  m i x i n g  p o l a r i t i e s ,  a l l  s t a t i o n  

readings were taken f a c i n g  west. W i th  t h i s  convent ion,  p o s i t i v e  readings 

dipped t o  t h e  e a s t  and n e g a t i v e  readings d ipped t o  t h e  west. A t o t a l  o f  

1030 s t a t i o n  readings were recorded. 
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~ ~ 1 6  data  were processed and recorded i n  two formats,  as raw data  

p r o f  i l e s  (F igures  IOA-D) and as F r a s e r - f  i 1 t e r e d  r e s u l t s  o f  t he  in-phase 

data (F igures  11A-D). 

Conducters i n d i c a t e d  by the  e lec t romagne t i c  p r o f i l e  da ta  a r e  sub t le .  - 
An a n a l y s i s  o f  t h e  peaks, t roughs  and c ross-overs  generated by t h e  in-phase 

and quadra ture  data (F igures  10A-D) i n d i c a t e  two conduc t i ve  f e a t u r e s .  

The f i r s t  i s  a c o n c e n t r a t i o n  o f  conducters  ove r  the  known m i n e r a l i -  

zed area and o r e  dumps o f  t h e  main work ings-area.  The second f e a t u r e  i s  

represented by two conduc t i ve  ha los  p a r a l l e l  w i t h  the  s y e n i t e - v o l c a n i c  con- 

t a c t  l oca ted  i n  t h e  w e s t - c e n t r a l  p a r t  o f  t h e  Fern R4175(6) c l a i m  (F igu re  7A). 

The i n d i v i d u a l  conducters  have been l a b e l l e d  from A t o  I f o r  easy re fe rence  

(F igures  10A-D). 

Conducters A and 6 (F igu re  1OB) s t r i k e  approx ima te l y  due n o r t h  f o r  

a l e n g t h  o f  100 t o  150 m. A l though they  rep resen t  p o s s i b l e  conduc t i ve  zones, 

t h e  t r a c e  i s  t o o  smal l  t o  i n t e r p r e t  w i t h  any accuracy.  There fore ,  i t  w i l l  

s u f f i c e  t o  s t a t e  t h a t  these conducters  a r e  marked p r i m a r i l y  i n  t h e  i n t e r e s t  

o f  completeness pending l a t e r  c o n f i r m a t i o n  o f  t h e i r  ex i s tance .  

Conducters C and D a r e  c r e s c e n t i c  and appear t o  shadow t h e  c o n t a c t  

o f  t h e  s y e n i t e  i n t r u s i v e  w i t h  t h e  I r e n e  v o l c a n i c s  i n  t h e  western p a r t  o f  t h e  

Fern R4175(6) c la im.  As i s  normal i n  an e l e c t r o m a g n e t i c  survey i n  which t h e  

l i n e s  a r e  run f rom west t o  eas t ,  conducters a r e  s h i f t e d  eastward away from 

the  a c t u a l  conduct ive  areas on t h e  ground. The i n t r u s i v e  c o n t a c t  i s  r e f l e -  

c t e d  over  t h e  v o l c a n i c s  t o  t h e  eas t  ove r  a l e n g t h  of 450 m f rom l i n e  1550 m 

N t o  l i n e  2000 m N beyond wh ich  t h e  t r a c e  i s  n o t  de tec tab le .  

Conducters C and D may r e s u l t  f rom a zone o f  m o b i l i z e d  i ron -bear ing  
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w m i n e r a l s  f lushed ou t  i n t o  the  v o l c a n i c s  by heat  f rom t h e  emplacement o f  

t he  s y e n i t i c  i n t r u s i v e .  

Conducters E t o  I p a r a l l e l  t he  m i n e r a l i z e d  zones o f  t he  main work- 

ings-area (F igures  1 O C  and D ) .  These conducters  o u t l i n e  t h e  m i n e r a l i z a t i o n  

f o r  a l e n g t h  o f  550 m ex tend ing  f rom l i n e  1050 m N t o  l i n e  1600 m N. I n  

t h e  v i c i n i t y  o f  t h e  o r e  dumps a t  t h e  main a d i t  p o r t a l ,  some e lec t romagne t i c  

i n t e r f e r e n c e  i s  apparent .  T h i s  i s  probab ly  due t o  t h e  i n f l u e n c e  o f  su r face  

conducters  such as i r o n  w a r t e l i n e ,  i r o n  haulage r a i l s  and i r o n  t o o l s  d i s -  

carded around an o l d  b lacksmi th  shop. 

As w i t h  conducters  C and E, conducters  E t o  I a r e  t ransposed south-  

eastward. There fore ,  t o  p r o p e r l y  c o r r e l a t e  t h e  EM p r o f i l e  da ta  w i t h  t h e  

known l o c a t i o n  o f  m i n e r a l i z e d  zones, i t  i s  necessary t o  s h i f t  t he  conducters  

nor th-westward.  By do ing  so, conducters  E and F represent  t h e  Main Zone 

( F i g u r e  1OC) and conducters  G and H rep resen t  the  N0.3 and No.2 zones. 

Of i n t e r e s t  i s  conducter  I which l i e s  south  o f  known m i n e r a l i z e d  zones i n  

an area  w i t h  l i t t l e  su r face  ou tc rop .  

L i t t l e  o t h e r  i n f o r m a t i o n  i s  apparent  f rom t h e  n-phase and quadra- 

t u r e  p r o f i l e  data.  There i s  one spu r ious  read ing  a t  1 ne 800 m N, 380 m W. 

Because t h i s  i s  t he  o n l y  read ing  o f  such magnitude on i n e  800 m N, i t  i s  

presumed t h a t  an e r r o r  was recorded i n  t h e  f i e l d  and t h a t  t h e  800 m N 

p r o f i l e  i s  r e l a t i v e l y  f l a t  ( F i g u r e  10D). 

The no r thwes te rn  p a r t  o f  t h e  survey i s  represented  by a s e r i e s  o f  

low ampl i tude peaks and c ross-overs .  There, t he  da ta  i s  t o o  s u b t l e  t o  

determine conduc t i ve  fea tu res .  

E lec t romagnet ic  da ta  can be d i f f i c u l t  t o  i n t e r p r e t  because o f  t h e  
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w i n t e r a c t i o n  o f  g e o l o g i c a l  s e t t i n g s ,  conduc t i ve  m i n e r a l  depos i t s  and geo- 

l o g i c a l  background no ise .  T h i s  i n t e r a c t i o n  can lead  t o  d i s t o r t i o n  i n  

p r o f i l e s  and must be recognized when i n t e r p r e t i n g  da ta .  

p o s s i b l e  sources o f  da ta  d i s t o r t i o n  i n  t h e  da ta  o f  t h e  survey o f  the Iva- 

Fern Proper ty .  

There a r e  severa l  

E lec t romagnet ic  responses generated by c o n d u c t i v i t y  changes i n  the 

overburden o r  a t  c o n t a c t s  between overburden and bedrock l o c a l l y  may over- 

shadow conducters  w i t h i n  t h e  bedrock. T h i s  Source o f  da ta  d i s t o r t i o n  i s  

p robab ly  n o t  s i g n i f i c a n t  i n  t h i s  survey because t h e  survey g r id -a rea  i s  

s o i l .  Data d i s t o r t i o n s  would be more 

ve changes a t  t h e  s t r a t i g r a p h i c  contac ts  

ec t romagnet ic  responses o f  t h e  minera l -  

covered by ve ry  t h i n ,  w e l l - d r a i n e d  

l i k e l y  t o  be the  r e s u l t  o f  conduct 

w i t h i n  t h e  v o l c a n i c s  masking t h e  e 

i zed  zones. 

E lec t romagnet ic  conducters  i n  mountainous t e r r a i n s  a r e  normal ly  

s h i f t e d  down s lope.  I n  t h e  survey-area,  topography s lopes down t o  the  

southeast .  Conducters E t o  I a re ,  as shou ld  be expected, s h i f t e d  down- 

s lope  f rom the  m i n e r a l i z e d  zones (F igu res  1 O C  and D ) .  

I n  some areas,  l o w  amp l i t ude  peaks may be o f  s i g n i f i c a n c e  as w e l l  

as those o f  much g r e a t e r  ampl i tude.  T h i s  i n t roduces  a dynamic range problem 

which i s  compl ica ted  i n  t h i s  survey n o r t h  o f  l i n e  1800 m N because t h i s  

da ta  r e s u l t s  from the  use o f  a v e r y  d i s t a n t  t r a n s m i t t e r .  I t  i s  d i f f i c u l t  t o  

determine i f  any o f  t h e  peaks n o r t h  of 1800 m N a r e  o f  any s i g n i f i c a n c e .  

I n  every g e o l o g i c a l  s e t t i n g  t h e r e  e x i s t s  a c e r t a i n  amount o f  back- 

ground n o i s e  i n  t h e  f requency range rece ived  by t h e  e lec t romagne t i c  i n s t r u -  

ment. To min imize  e r r o r s  caused by geologic n o i s e  and v a r i a b l e  dynamic 



-49-  

W range, the raw data can be q u a n t i t a t i v e l y  f i l t e r e d  and contoured. F igures  

1 l A - D  show how t h e  in-phase p r o f i l e s  appear a f t e r  t he  f l t e r e d  da ta  i s  

contoured. To enhance t h e  i n t e r p r e t a t i o n  o f  EM16 p r o f i  es, raw da ta  can 

be processed us ing  a techn ique dev ised by Fraser  (1969) now no rma l l y  c a l l e d  

F r a s e r - f i  1 t e r i n g .  

+ 

The purpose o f  F r a s e r ' s  techn ique i s  t o  t r a n s f o r m  n o i s y  non-contour-  

a b l e  data i n t o  l e s s  n o i s y  con tou rab le  da ta  thereby e l i m i n a t i n g  a dynamic '  

range problem and reduc ing  n o i s e  i n t e r f e r e n c e .  

To overcome these problems, F r a s e r ' s  f i l t e r i n g  techn ique inc ludes  a 

d i f f e r e n c e  opera to r  t o  f i l t e r  da ta  by t rans fo rm ing  ze ro  c ross ings  i n t o  peaks 

and a smoothing o p e r a t o r  t o  reduce t h e  i n f l u e n c e  o f  background no ise .  

The f i l t e r i n g  equa t ion  i s  d e r i v e d  t o  meet seve ra l  c r i t e r i a .  

Dip angles a r e  s h i f t e d  90" so t h a t  c ross-overs  and i n f l e c t i o n s  a r e  

t ransformed i n t o  peaks t h a t  y i e l d  con tou rab le  data.  D i r e c t  c u r r e n t  b i a s  
w 

w i t h i n  the  ins t rument  i s  removed and long s p a t i a l  wavelengths a r e  a t t e n u a t e d  

t o  inc rease the  r e s o l u t i o n  o f  l o c a l  anomalies. 

These two c r i t e r i a  a r e  met u s i n g  t h e  s imp le  d i f f e r e n c e  o p e r a t o r  

( M -M ) where M and M a r e  any two consecu t i ve  da ta  p o i n t s .  
2 1  1 2 

Also,  s t a t i o n  t o  s t a t i o n  random n o i s e  must be min imized and t h e  equa- 

t i o n  must be s i m p l i f i e d .  T h i s  i s  met by a p p l y i n g  a smoothing o r  low-pass 

o p e r a t o r  t o  t h e  d i f f e r e n c e s  and e l i m i n a t i n g  t h e  cons tan t  as f o l l o w :  

f = 4 ( M2-M1 ) + & ( M -M ) + f (  M -M ) 
2 ? 3  3 2  4 3  

+M -M -M ) 
f2,3 = ' ( M3 4 1 2 

f = ( M3+M4 ) 
293 

The p o i n t  f i s  p l o t t e d  between M2 and M (F igures  11A-D). 
293 3 
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'V 

The q u a n t i t a t i v e  f i l t e r i n g  o f  t h e  e lec t romagne t i c  da ta  s i m p l i f i e s  

i t s  i n t e r p r e t a t i o n .  

F i ve  d i s t i n c t i v e  areas o f  c o n d u c t i v i t y  a r e  d e f i n e d  by F r a s e r - f i l t e r  

con tours  (F igures  11A-D), they  a r e :  

i the  s y e n i t e - v o l c a n i c  c o n t a c t  i n  t h e  wes t -cen t ra l  p a r t  o f  the  Fern 
R4175(6) c l a i m  (F igu res  11C and D)  

i i  an S-shaped zone ove r  t h e  v o l c a n i c s  nor thwest  o f  t h e  main work 
area (F igu re  1lC) 

i i i a conduc t i ve  area t h a t  m i r r o r s  t h e  m i n e r a l i z e d  zones o f  t he  ma 
work ings-area on i t s  sou theas tern  marg in (F igu re  11C) 

u n d e r l i e s  t h e  western p a r t  o f  t h e  Fern c 

F r a s e r - f i  l t e r e d  EM16 con tou rs  (F igu res  1 

i ron-hear ing  m ine ra l s  near  t h e  i n t r u s i o n  

h a l o  around t h e  i n t r u s i v e  c o n t a c t .  T h i s  

ngs- 

n 

i v  a conduc t i ve  area t h a t  t rends  southwestward between the  main workings- 
area and t h e  lower a d i t - a r e a  ( F i g u r e  11D) 

v a l o c a l  s t e e p l y  contoured f e a t u r e  ad jacen t  t o  t h e  dumps and camp a t  
t he  main a d i t  p o r t a l  ( F i g u r e  11C) 

The c o n t a c t  between t h e  I r e n e  v o l c a n i c s  and the  s y e n i t e  i n t r u s i v e  

aim. I t  c o i n c i d e s  w i t h  a r i d g e  o f  

C and D ) .  The r e m o b i l i z a t i o n  o f  

may be respons ib le  f o r  a conduct ive  

h a l o  i s  a l s o  i l l u s t r a t e d  by conduc- 

t o r s  C and D i n  t he  raw EM16 data  (F igu res  1OB and C). 

Nor theas t  o f  t h e  i n t r u s i v e  i s  an S-shaped area of h i g h  c o n d u c t i v i t y .  

T h i s  may be r e l a t e d  to  l o c a l  c o n d u c t i v i t y  d i f f e r e n c e s  between a q u a r t z  blow- 

o u t  and sur round ing  v o l c a n i c s  exposed a long  l i n e s  1700 t o  1850 m N a t  about 

1100 m W. 

An area o f  r a p i d l y  changing e lec t romagne t i c  c o n d u c t i v i t y  i s  l oca ted  

between l i n e s  1150 m N and 1650 m N. T h i s  a rea  l i e s  ad jacen t  to and south-  

eas t  o f  t he  main work ings-area.  I t  c o n t a i n s  two p a r a l l e l  F r a s e r - f i l t e r  

con tou r  r i d g e s  between 440 m W and 680 m W ( F i g u r e  11C). These r i dges  
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zat 

at 

represent the Main Zone and the No.2 and No.3 zones of mineralization. 

is normal with electromagnetic survey data from lines run from west to east, 

contour expressions (Figures 11C and D) are transposed eastward and south- 

eastward down slope to their present locations on the maps. The Fraser- 

filter contour ridges southeast of  the main workings-area coincide with 

conducters E to I in the raw data (Figures 1OC and D ) .  

AS 

Extending southwestward between the conductive ridges o f  the main 

workings-area and the lower adit-area i s  a broad ridge (Figure 11D). This 

feature coincides with soil metal anomalies that connect these two showings- 

areas (Figures 6A-D). 

property that these two showings-areas are connected by unexposed minerali- 

It has been postulated by previous workers on the 

on. 

The old mine camp is located around the dumps at the main adit porta 

425 m N, 580 m W (Figure 1 1 C ) .  In this area is iron pipe along a water- 

line, iron rails over the dumps and miscellaneous iron fittings and steel 

oil drums. All of this hardware shows up as a V-shaped conductor along the 

waterline area and bordering the southwestern margin o f  the main adit dumps. 

The fact that the EM16 instrumentaccurately defined t h i s  area provides posi- 

tive results from a check on the instrument,giving the writers greater con- 

fidence in the accuracy of the electromagnetic data. 

The electromagnetic survey correlates well with local geology and 

magnetic data resulting in a consistant picture of the geological setting of 

the mineralization on the Fern R4175(6) claim. 
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w 5.0 CONCLUS IONS AND RECOMMENDAT I ONS 

5.1 Conclusions 

The 1986 g e o l o g i c a l  survey on the  Iva-Fern P roper t y  was an ex tens ion  c 

o f  the  work done by So lkosk i  i n  1985. S o l k o s k i ' s  mapping i n  1985 was con- 

c e n t r a t e d  around t h e  main work ings and lower  a d i t  areas con ta ined  w i t h i n  t h e  

crown g ran ts  i n  t h e  m idd le  o f  t h e  Fern R4175(6) c l a i m  (F igures  5, 7A and B). 

F ive  concordant m i n e r a l i z e d  zones were mapped i n  t h e  main work ings-  

area i n  1985. These zones conta ined s u l p h i d e  m i n e r a l i z a t i o n  t h a t  v a r i e d  

f rom massive c h a l c o p y r i t e ,  ga lena and p y r i t e  t o  massive galena. Su lph ide  

m i n e r a l i z a t i o n  was commonly accompanied by s i d e r i t e  and s i l i c a  f l o o d i n g  and 

b r e c c i a t i o n .  M i n e r a l i z a t i o n  i n  t h e  lower  a d i t - a r e a  resembled t h a t  o f  t h e  

main work ings-area i n  t e x t u r e .  Lack o f  o u t c r o p  made c o r r e l a t i o n  between the  

bid two showings areas t e n t a t i v e .  

Dur ing  t h e  1986 g e o l o g i c a l  survey o f  t h e  p r o p e r t y ,  e x p l o r a t i o n  was 

concent ra ted  on the  I r e n e  Vo lcan ic  Formation th roughout  t h e  c la ims  i n  search 

o f  o t h e r  m ine ra l  p o t e n t i a l .  Showings were found i n  t w o  areas. Old e x p l o r a -  

t i o n  t renches n o r t h  o f  t h e  main work ings-area  ( F i g u r e  8)  con ta ined minor  

d isseminated c h a l c o p y r i t e ,  ga lena and p y r i t e  i n  zones t h a t  may have been 

lean l a t e r a l  e q u i v a l e n t s  o f  t h e  massive s u l p h i d e  zones i n  the  main work ngs- 

area. Several concordant  bands o f  f i n e l y  d isseminated  c h a l c o p y r i t e ,  ga ena 

and p y r i t e  m i n e r a l i z a t i o n  were mapped i n  I r e n e  v o l c a n i c s  i n  the  c e n t r a l  p a r t  

o f  t h e  Fern 2 R4176(6) c l a i m  ( F i g u r e  7 B ) .  A l l  o f  t h e  m ine ra l  showings i n  

the  I rene  v o l c a n i c s  may have been t h e  r e s u l t  o f  a p e r i o d  o f  meta l  e x h a l a t i o n  

du r i n g vo 1 can i sm. 
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Dur ing the  1986 t r a n s i t  survey,  l i n e  609.66 m W was extended bo th  

southward and nor thward  t o  p r o v i d e  a b a s e l i n e  from 800 m N to  2500 m N f o r  

t h e  geophysica l  surveys. L i n e  478.81 m W; t he  e a s t e r n  boundary o f  t he  Fern 3 

R4201(6) c la im,  was c u t  and surveyed t o  p r o v i d e  a b a s e l i n e  f rom 2500 m N t o  

3300 m N f o r  t he  1986 s o i l  survey. Both l i n e s  extended beyond t h e i r  base- 

1 i n e  requirements. 

Resu l ts  o f  t h e  1985 s o i l  survey on t h e  Fern R4175(6) c l a i m  e s t a b l i -  

shed (So lkosk i ,  1985) t h a t  t h e r e  was a zone o f  h i g h  c o n c e n t r a t i o n s  o f  

copper; and t o  a l e s s e r  e x t e n t ,  go ld ,  which r e f l e c t e d  an area o f  metal 

c o n c e n t r a t i o n  i n  t h e  upper p a r t  o f  t h e  I r e n e  Vo lcan ic  Formation. S o i l  

r e s u l t s  a l s o  revea led  t h a t  h i g h  concen t ra t i ons  o f  lead ,  z i n c  and s i l v e r  

were assoc ia ted  w i t h  s u l p h i d e  m i n e r a l i z a t i o n  i n  t h e  main work ings-area and 

i t s  n o r t h e r n  ex tens ion  near  the  Fern-Fern 3 c l a i m  boundary. 

The 986 s o i l  survey t e s t e d  t h e  p o s s i b l e  nor thward  ex tens ion  o f  

abnormal ly  h gh copper, l e a d  z i n c  and s i l v e r  c o n c e n t r a t i o n s  a t  t h e  n o r t h e r n  

marg in o f  t h e  1985 g r i d  (F igu res  6A-D). 

meta l  c o n t r a t i o n s  a t  t h e  n o r t h e r n  marg in o f  t h e  1985 g r i d  faded i n t o  back- 

ground concen t ra t i ons  i n  t h e  1986 g r id -a rea .  

I t  was found t h a t  t h e  h i g h  s o i l  

The S c i n t r e x  MP2 magnet ic  and Geonics EM16 e l e c t r o m a g n e t i c  surveys 

ove r  t h e  n o r t h - c e n t r a l  p a r t  o f  t h e  Fern R4175(6) c l a i m  have r e s u l t s  t h a t  

concur w i t h  those o f  t h e  s o i l  and g e o l o g i c a l  surveys o f  t h e  area.  A lso ,  

t h e  MP2 ground magnet ic  da ta  i s  c o n s i s t a n t  w i t h  t h a t  f rom the  aeromagnetic 

survey done over  the  area  by t h e  Geo log ica l  Survey of Canada (F igu res  9 A - D  

and 12). 

The MP2 and E M 1 6  surveys a r e  complimentary i n  o u t l i n i n g  f o u r  d i s t i n c t  
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f e a t u r e s :  c o n t a c t  metamorphism a t  t he  margin o f  t h e  s y e n i t i c  i n t r u s i v e  a t  

the  western margin o f  t h e  Fern R4175(6) c l a i m ,  a s e r i e s  o f  q u a r t z  segre-  

ga t i ons  a long  a l i n e a r  t r e n d  ex tend ing  nor thward  f rom the  s y e n i t e ,  t he  

m i n e r a l i z e d  zones o f  t h e  main work ings-area and t h e  m a f i c  basal p a r t  o f  t h e  

I rene Vo lcan ic  Format ion a t  t he  eas te rn  boundary o f  t h e  Fern c la im.  

The magnetic and e lec t romagne t i c  surveys c o n f i r m  t h e  g e o l o g i c a l  

i n t e r p r e t a t i o n  o f  t h e  s e t t i n g  o f  m i n e r a l i z a t i o n  i n  t h e  main work ings-area.  

The m i n e r a l i z e d  zones o f  t h i s  area a r e  depos i ted  a t  t h e  t o p  o f  a m a f i c  t o  

f e l s i c  d e p o s i t i o n a l  sequence i n  the  I rene  vo l can ics .  A l l  known massive 

su lph ide  d e p o s i t i o n  occurs  w i t h i n  a w e l l - d e f i n e d  area  i n  t h e  n o r t h - c e n t r a l  

p a r t  o f  t h e  Fern R4175(6)  c la im.  Both t h e  magnet ic  and e lec t romagne t i c  

surveys i n d i c a t e  t h a t  t h e  m i n e r a l i z e d  area  i s  bounded by l i n e s  850 m N and 

1750 m N. M i n e r a l i z a t i o n  extends t o  an unknown depth. 

5 .2 Recommendations 

The Iva-Fern P r o p e r t y  has now been prospected,  mapped, s o i l  sampled 

and t e s t e d  by magnet ic  and e lec t romagne t i c  surveys. The o n l y  s i g n i f i c a n t  

minera l  e x p l o r a t i o n  t a r g e t  on t h e  p r o p e r t y  i s  t he  massive s u l p h i d e  m i n e r a l -  

i z a t i o n  i n  t h e  main work ings  and lower  a d i t  areas i n  t h e  c e n t r a l  p a r t  o f  t h e  . 
Fern R4175(6) c la im .  T h i s  m i n e r a l i z a t i o n  has been l o c a t e d  on sur face .  I t  

remains to  be t e s t e d  t o  depth. 

We recommend t h a t  t he  m i n e r a l i z a t i o n  i n  these areas be d r i l l e d  by 

a s e r i e s  o f  ho les  commencing i n  t h e  main work ings-area and c o n t i n u i n g  t o  depth 

and southward toward t h e  1 owe r ad i t - a  rea. 

Vancouver, Br i t i sh Col umb i a 
December 30, 1986 

Gf2k4-A 
Lawrence R. So lkosk i ,  B.Sc. 
Consu l t i ng  Geo log is t  

g, B.Sc. (Eng.) 
Consu l t i ng  M in ing  Engineer 
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7.0 ITEMIZED COST STATEMENT FOR 1986 PROGRAM * 
Wages : 

L.R. Solkosk i ,  B.Sc. 
Consu l t ing  Geologis t  40.25 days @ $200/day 
C.G. Spearing, B.Sc. (Eng.) 
Consu l t ing  Min ing Engineer 
63.5 days @ $175/day 
Glenn R. C a u l f i e l d  28 days @ $150/day 
Mervin L. Carson 28 days @ $150/day 
David P. Nunuk 29 days @ $150/day 
Andrew B i  ber 33.5 days @ $150/day 

Transpor t  : 
Bus f a r e  G. Caul f i e l  d Vancouver-property 
Truck r e n t a l ;  2 3 /4  ton  t r u c k s  
1.333 months @ $1800/m0. x 2 
1 3 ton t r u c k  Vancouver-property r e t u r n  
1 double t r a c k  snow machine 1 mo. @ $1500 
Gasol ine + o i l  
T i r e  Repair  

Camp : 
1 8-man base camp inc.  power and r e f r i g .  
1.333 months @ $1000/month 
c h a i n  saws + l i n e  c u t t i n g  equipment 
1.333 months @! $900/month 
1 P a c i f i c  3 C  T r a n s i t  and survey equipment 
1.333 months @ $450/month 
Camp and Survey s u p p l i e s  inc .  naphtha and 
propane 
Camp food 
Geonics EM16 i ns t rumen t  r e n t a l  
S c i n t r e x  MP2 magnetometer r e n t a l  

Crew Expenses i n  T r a n s i t :  
Hote l  
Meals i n  t r a n s i t  

Assay: 
Rock assay and s o i l  a n a l y s i s  
Sh i pp ing  

$ 8050.00 

$ 1  11 12.50 
4200.00 
4200.00 
4350.00 
5025.00 

$36937.50 $36,937.50 

$ 48.75 

$ 4800.00 

1500.00 
1683.85 

189.20 

29.98 
$ 8251.78 $ 8,251.78 

$ 1333.34 

$ 1200.00 

$ 600.00 

$ 941.37 
2071.59 , 

497.30 
1120.55 

$ 7764.15 $ 7,764.15 

$ 507.18 
806.28 

$ 1313.46 $ 1,313.46 

$ 1530.05 
111.25 

$ 1641.30 $ 1,641.30 

Balance c a r r i e d  fo rward  $55,908.19 



-57- 

Balance c a r r i e d  fo rward  $55,908.19 

Commun i c a t  i on : 
1 S B X  1 1 A  r a d i o ;  1 .333  mo. @ $300/mo. $ 400.00 
2 C . B .  t r u c k  r a d i o s  295.40 
SSB f requency charge 312.03 
L. D. te lephone 34.60 

$ 1042.03 $ 1,042.03 

Report : 
Typing; 55 h r  @ $ lO/hr  $ 550.00 
D r a f t i n g ;  259.25 h r  @ $25/hr  6481.25 
r e p o r t  assembly: map copy, photocopy and 
reduc t i on ,  b i n d i n g  701.39 

$ 7732.64 $ 7,732.64 

Cost o f  1986 program 
for assessment $64,682.86 

Vancouver, B r i t i s h  Columbia 
February 18, 1987 

John Ostler,  M.Sc., P.Geo1. 
P res iden t ,  Ag incour t  E x p l o r a t i o n s  Inc.  



APPENDIX A 

PREPARATION METHODS 

Silcs, soils. l a k e  bot tom s e d i m e n t s  (Code 201) : 

- Samples a r e  s o r t e d  and d r i e d  aC 50 dege .  C f o r  12-16 h o u r s .  

- Dried  m a c e r i a l  is Chen screened  t o  o b t a i n  che -80 mesh 
componenr of  e a c h  sample.  

- Coarse  macerial is d i s c a r d e d  u n l e s s  o c h e r  i n s t r u c c i o n s  a r e  
r e c e i v e d .  

- Ocher mesh sires are a v a i l a b l e  i f  r e q u i r e d .  

PREPARATION METHODS 

Rock o r  Core Assay P r e p a r a t i o n  (Code 207) : 
( P r e c i o u s  Mecals )  

- E n c i r e  sample  is c r u s h e d  in j aw c r u s h e r  t o  approx. 314". 

- Sample is c r u s h e d  i n  g y r a r o r y  cone  c r u s h e r  t o  approx. 118". 

- Sample is S p l i t  in J o n e s  R i f f l e r  t o  250-35Ogms. 

- S p l i t  is ground in r o r a r y  p u l v e r i z e r  and s c r e e n e d  t o  -100 
mesh and +IO0 materials is v i s u a l l y  checked  f o r  metallics. 

- I f  no m e c a l l i c s  a r e  p r e s e n t ,  che +LOO is hand ground co 
-100 and e n c i r e  sample  is r o l l e d .  

- I f  meCallics are p r e s e n t ,  chey a r e  a s s a y e d  s e p a r a c e l y  from 
t h e  sample.  

APPENDIX A 

Copper ,  Lead, Zinc ,  S i l v e r  ppm: 

1.0 gm sample  is d l g e s c e d  w i c k  p e r c h l o r i c - n i t r i c  a c i d  (HC104-HN03) f o r  
a p p r o x i m a t e l y  2 hours .  The d i g e s t e d  sample  is c o o l e d  and made up co 25 
mlrr w i t h  d i s t i l l e d  wafer .  The solucion is mixed and s o l i d s  a r e  a l lowed 
co set t le .  Copper.  l e a d .  zinc and s i l v e r  a r e  decermined  by aromic 
a h s o r p c i o n  cechniques .  
a b s o r p t i o n .  

S i l v e r  and l e a d  a r e  c o r r e c t e d  f o r  background 

DeCecCion l i m i t :  Copper,  Zinc - L ppn 
S i l v e r  - 0.2 ppm 
Lead - 2 ppm 

Gold F.A.-A.A. Combo Method ppb: 

For low g r a d e  samples  and g e o c h e m i c a l  m a t e r i a l s ,  IO gram samples  
a c e  f u s e d  ln l l c h s r g e ,  c a r b o n a c e  and  s i l i c e o u s  f l u x  v i t h  t h e  
addlcion of I o  n q  of  Au-free Ag m e c a l  and c u p e l l e d .  The s i l v e r  
head i s  p a r t e d  w i t h  d i l u c e  llN03 aud t h e n  c r e a t e d  w i t h  aqua  r e g i a .  
The sa l ts  a r e  d i s s o l v e d  in d i l u c e  HC1 and a n a l y z e d  for Au On-an 
acomic a b s o r p c i o n  speccrophocometer .  

DececCion l i m i r :  5 ppb 
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ASSAY METHODS 

Pb z : 

A 2 gram sub-sample is d i g e s t e d  i n  hot p e r c h l o r i c - n i t r i c  a c i d  m i x t u r e  for 
two h o u r s ,  c o o l e d ,  t h e n  t r a n s f e r r e d  i n t o  a 250 m l  v o l u m e t r i c  f l a s k .  
a c i d  is added  t o  t h e  f i n a l  sample  and s t a n d a r d  s o l u t i o n s .  
a r e  t h e n  a n a l y z e d  on  a n  a t o m i c  a b s o r p t i o n  i n s t r u m e n t .  

Nitric 
The s o l u t i o n s  

ASSAY METHODS 

c u  z : 
A 2 gram sub-sample is d i g e s t e d  i n  a h o t  p e r c h l o r i c - n i t r i c  a c i d  m i x t u r e  
f o r  two h o u r s ,  c o o l e d ,  t h e n  t r a n s f e r e d  i n t o  a 250 ml. v o l u m e t r i c  f l a s k .  
Aluminum C h l o r i d e  is added a s  a n  i o n i z a t i o n  s u p p r e s s a n t  f o r  no. 
s o l u t i o n s  are t h e n  a n a l y z e d  on a n  a f o m i c  a b s o r p t i o n  ins t rument .  

The 
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APPENDIX A 

ASSAY METHODS 

Ag, AU (oz/con) : 

S i l v e r  and  g o l d  a n a l y s e s  a r e  done  b y . s t a n d a r d  f i r e  a s s a y  t e c h n i q u e s .  
che  sample  p r e p a r a c i o n  stage t h e  s c r e e n s  a r e  checked  f o r  mecallics which ,  
i f  p r e s e n t .  are a s s a y e d  s e p a r a c e l y  a n d  c a l c u l a c e d  inco che  r e s u l t s  o b c a i n e d  
from che  p u l p  a s s a y .  

0.5 a s s a y  Con s u b  samples  are f u s e d  i n  l i c h a r g e ,  c a r b o n a c e  and s i l i c i o u s  
f l u x e s .  The l e a d  buCCon c o n c a i n i n g  t h e  p r e c i o u s  metals is c u p e l l e d  i n  a 
m u f f l e  f u r n a c e .  
a n n e a l e d  and  a g a i n  weighed as Au. 

I n  

The combined Ag 6 Au is weighed on a m i c r o b a l a n c e ,  p a r c e d .  
The d i f f e r e n c e  i n  t h e  two weighing  is Ag. 

APPENDIX A 

ASSAY HETHODS --_- 
20 7. : 

A 2 gram sub-sample is d i g e s t e d  i n  h o t  p e r c h l o r i c - n i c r t c  a c i d  mixture  for 
cwo h o u r s ,  c o o l e d ,  Chen C r a n s f e r r e d  inco a 250 m l  vo lumecr ic  f l a s k .  
a c i d  is added co che f i n a l  sample and s t a n d a r d  s o l u t i o n s .  
are Chen a n a l y z e d  on an  aComic a b s o r p c i o n  inscrumenc .  

Nicric 
The solutions 



I APPENDIX B 'guprul 
2 1 2  Brooksbank Ave.  
N o r t h  Vancouver,  B.C. 
Canada V7J 2C1 

Phone: (604) 984-0221 

Chemex Labs Ltd. 
Analytical Chemists Geochemists Registered Assayers 

Telex: 043-52597 

]CERTIFICATE OF ANALYSIS I 
I '  I 

TO : C A S S I A R  EAST YUKON EXPEDITING 114 CERT. # : A8619447-001-A 
I N V O I C E  # : I 8 6 1 9 4 4 7  

515 - 470 GRANVILLE STe 
VANCOUVER* 6.C. 
V6C l V 5  

DATE : 6-JAN-87 
P.O. # : NONE 

ATTN: L.Ro SO LKOSKI 
Samp I e Prep c u  Pb t n  Ag porn 

descr  i o t i o n  code DDm Dom ovm Aaua R 
26CON-0460W 2 0 1  48 11 7 1  0.5 
2600N-0500W 2 0 1  29 8 55 0 -4  
26 0 ON-0 5 5 0 W 201  42 9 68 0.2 
2600N-0600W 201  65  8 5 3  0.6 
2600N-0650H - I  201  _ _  80 _ - _ _  - - _ I 3  _ _  . 7 2  _ _  0.7 
26 0 ON- 07 OOW 2 0 1  126 13 8 4  0.5 
2600N-0750W 20 1 67 7 109  0-6 
26 00 N- 0 8 00 W 201 23 10 48 0.4 
2600N-0850W 201  3 9  22 85 0.4 
26 0 ON-0 900 W - -_20 1- - -- - 3 1 -. ._ 1-28 __ - __ 200 - _ _ _ -  - 0 -4 
26 OON- 0 9 5 0 W 201  30 19 6 1  0.5 
2600N- l O O O W  20 1 22 13 5 4  0.5 
2600N- 1050W 201  37 8 5 7  0. 2 
2600N- 1 LOOW 201  29 6 5 3  0.2 
26 OQN- 1 I50 W _ _  -_ I 2 Q L -  ___ 29 -__-_ -- 9 
2 6 OON- 12 0 OW 201  35 8 6 4  0.2 
2700N-0500W 2 0 1  49 6 65 0.6 
2700N-0550W 2 0 1  100 5 93 0-3 
2700N-0600W 201  9 1  3 9 1  01 1 
2700N-0650W 201  90 6 I 7 1  004 
2700N-0700W 2 0 1  1 6 1  34 1 0 4  O m 5  
2700N-0750W 20 1 43 26 76 Om5 
2700N-0800W 201  48 11 92 Om5 
27 OON-0 8 50W 201 106  10 74 003 
2700N-0900W - 2 0 1 .  - 66 - _ _  _ _ - l o  _ _ _ _  I 83 - O m 2  
2 7 o o N- 09 5 ow 20 1 2 1  10  4 1  008 
2700N-1000W 2 0 1  49 9 7 9  002 
27 00 N- 1 0 5 0 W 20 1 54 4 a o  0-4  
2700N-1100H 201 20 7 32 001  
27OON-1 L50H - 2 0 1  _ _  _ _  -1 5 I - _ _ _  I 1 4  .__ 45 O m  1 
27CON- 1200W 201  1 2  11 55 O m  1 
2 8 00N-0460W 20 1 32 8 6 4  001 
2800N-0500W 201  54 5 7 1  0 0 1  
2800N-0550W 201  62 5 72 001  
2800N-0600W 201  66 6 75 00 1 
28 00N-06 50W 201 25 7 53 002 
2800N-0700W 201  100 34 89 0 06 
2 8 00N-07 5 0  W 201 88 44 1 6 1  l e 0  

- -6 0 - 2 - 

-- 2800N-0800W 201 85 12 78 On6 
2800N-0850W 20 1 53 11 77 0-1 -- 

V Q I  rev. 4/85 



I APPENDIX B wv 
2 1 2  E r o o k s b a n k  Ave .  
N o r t h  V a n c o u v e r ,  B.C. 
Canada V7J 2C1 

Analytical Chemists Geochemists Registered Assayers Phone: (604) 984-0221 

Chemex Labs Ltd. 
Telex: 043-52597 

IkI I CERTIFICATE OF ANALYSIS I I 
I I 

TO : C A S S I A R  EAST YUKON EXPEDITING ** CERT. # : A8619447-002-A 
I N V O I C E  # : 18619447 

515 - 470 GRANVILLE S f o  
VANCOUVER* B.C. 
V 6 C  1 V 5  

DATE : 6 - J A N - 8 7  
P.O. # : NONE 

ATTN: I.R. SOLKOS KI 
Samp I e Prep  cu Pb Zn Ag Ppm 

descr  i o t  i on code porn ppm ppm Aqua R 
2800N-0900W 20 1 44 11 7 9  0.2 
2 8 OON- 09 50 W 2 0 1  34 9 7 6  0.1 
2800N-1000W 201  2 1  9 52 0.1 
2800N-1050W 20 1 19 7 44 0. 2 

49 _ _  5 _ _ _  - 7 0  - 0.1 2800N-1100W -- 2 0 1  _ _  - - 
2800N-115OW 201  39 9 5 1  0-4 
2800N-1200W 201  30 7 64 0.3 
2900N-0460W 20 1 25 10  60 0.1 
29 OON-0 50 OW 201  44 a 55 0.4 
29OON-0550W- _ _  20 1- __ _ _  - -50 -. - _ _  -4 I - _ -  ___ 6 0  _. 0.1 
29CON-0600W 2 0 1  48 6 6 9  0.1 
2900N-0650W 2 0 1  53 5 60 0.1 
2 9 00 N- 07 0 0 W 2 0 1  28 11 70 0 02 
2900N-0750W 20 1 142 19  111 0.4 
2 9 00 N-0 8 0 OW -2 0 1 ~ -YL.-.- -_-___ 3-- - ___ 5 9_.- - -_I 0.1 
~ ~ O O N - O ~ ~ O W  201  1 8  6 43 om2 
2900N-0900W 201  43 8 6 7  0.1 
2900N-0950W 20 1 1 6  9 47 0.3 
2900N- 10 0011 20 1 55 8 7 1  0 -1 
2900N-1050W 201  . 3 4  - 15 9 8  0.2 
29 CON- 1 1 COW 2 0 1  46 44 156  Om6 
2900N-1150W 20 1 49 33 103 0.5 
29 OON- 12  OOW 2 0 1  83 13  66  0 03 
30 0 ON- 046 OW 201 42 8 55 0.1 
3 0 0 ON- 0 5 00 W 201 _- 5 2  - I 5 _I_- - 63-_ 0.1 
3000N-05 SOH 201 30 5 19  0.1 
30 OON- 06 0 0 W 2 0 1  57 7 50 0.1 
30 00N-0650 W 201  3 6  7 47 0.4 
30 00 N- 07 0 0 W 2 0 1  56 6 6 4  0.1 
3 0 0 o w a 7 5 a ~  - 20.1 - -  - 50- _ _ _  i - 59 0.6 
3000N-0800W 201  3 3  6 6 0  0 04 
30 0 ON- 0 8 5 Obi 20 1 9 7  7 9 1  0.1 
3000N-0900W 20 1 46 4 73 0.3 
3000N-0950W 2 0 1  58 9 8 1  0.3 
3 oOo~-1OooW 201 40 15 57 0 -4 
3000N- 1 OSOW 201 42 a 7 7  1.1 
3OOON-1 l O O W  20 1 54 7 77 Om3 

- 

~~ - -  - .  

3000N-1150W 20 1 44 11 7 1  0.1 
9 7 9  005  

a -nu 9 0  1 R R  7 81 O n  1 -- 300 ON- 120 OW 20 1 25 - - 
VOI rev. 4/85 



1 APPENDIX B 
w 

212 Brooksbank Ave. 
North Vancouver, B.C. 
Canada V7J 2C1 

Phone: (604) 984-0221 

Chemex Labs Ltd. 
. Analytical Chemists Geochemists Registered Assayers 

Telex: 043-52597 

TO : C A S S I A R  EAST YUKON EXPEDITING ** CERT. # : A8619447-003-A 
I N V O I C E  # : I8619447  

515 470 GRANVILLE S f o  DATE : 6-JAN-87 
VANCOUVER9 B.C. P.Oa # : NONE 
V6C 1V5 

ATTN: LORI SOLKOSKI 
Samp I e Prep  cu Pb Zn PPrn 

d e s c r i p t i o n  code PPW P pm ppm Aqua R 
3100N-0500W 20 1 20 10 40 0.1 
3100N-0550W 
3100N-0600W 
3100N-0650W 
3 10 ON- 07 0 0 W 
3 1 0 ON- 07 5 OW 
3 100N-0800k' 
3 10 ON- 08 50W 
3100N-0900U 
3 10 ON- 09 5OW 
3100N-1000W 
3 100N- 10 50W 
3100N-1lOOW 
3100N-1150W 
3 10 0 N- 12 0 OW 
32 0 ON-046 OW 
3 2 0 ON- 0 5 0 OM 
3 2 0 ON-0 5 5OW 
3200N-0600W 
3 2 0 ON-06 50 W 
3200N-0700W 
3 2 0 ON- 07 50W 
3 20 ON-0 8 0 OW 

3200N-0900W 
3200N-0950W 
3 2 0 ON- 10 0 OW 
32 0 ON- 10 5 0 W 
3 20 ON- 1 LOOW 
3200N-115OU 
320 ON- 12 0 CW 
33 0 0 N- 046 0 W 
3300N-0500W 
3300N-0550W 
33 0 ON-06 OOK 
33 OON-06 50W 
33 0 ON- C 7 OOW 
33 0 0 N-07 5 0 W 
330 ON-0 8 0 OW 

~ Z O O N - O ~ S O W  

201 55 
201 63 
201 54 
201 . -. 
201 

83__. . 
7 0  

201  44 
20 1 43 
20 1 32 

201 
201 
20 1 
20 1 
201 
20 1 
201  
20 1 
201 
20 1 
201 
.?Of 
201 
20 1 
201 
201 
201 
20 1 
20 1 
20 1 
201 
20 1 
20 1 
201 
201 
201 
20 1 
201 

58 
35 
35 
16 
36 
71 
7 1  
56 
60  ~ 

59 
1 7  
27 
36 

48 
24 
26 
14 
27 
25 
1 8  
33 
38 
32 
49 
3 1  
6 1  
3 4  

- 5 2 -  " 

6 6 0  
11 73 
15 6 9  
f, .___ 74 
3 83 
3 68 
5 5 9  
4 70  
4-__ _- __ 83 
4 7 1  
4 58 
5 43 

11 85 
9 49 
7 4 9  
7 75  

23 114 
16 98 
16 95 

7 73 
11 40 
9 53 
5 56 
4 - 51. 
6 6 7  
6 64 
6 44  
1 23 

13 87  
1 4  97 

9 29 
14 76 

8 77  
8 96 
5 73  
5 84  
6 7 2  
8 53  

0.1 
0.1 
0.1 
0.1 
0.3 
0.2 
0.1 
0.7 
0.2 
o m 1  
0.1 
0.1 
0.2 
0.1 
0.1 
0. 1 
0.3 
0.1 
0.1 
0.1 
0 07  
0.4 
0.2 
0*2 
0.1 
0.1 
1.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0.1 
0.3 
0.1 
0. 1 
0 0 5  
0.2 ~ 

3300N-O85OW 201 8 1  4 74  0 03 
YO1 REV 5186 



APPENDIX B w 
212 Brooksbank Ave. 
North Vancouver, B.C. 
Canada V7J 2C1 

Phone: (604) 984-0221 

Chemex Labs Ltd. 
. Analytical Chemists Geochemists Registered Assayers 

Telex: 043-52597 

]CERTIFICATE OF ANALYSIS I 
TO : CASSIAR EAST Y U K O N  EXPEDITING 

515 - 470 GRANVILLE S T o  
VANCOUVERT B o C a  
V6C 1V5 

** CERT. # : A8619447-004-A 
INVOICE # : I8619447 
CATE : 6-JAN-87 
P.O.  # : NONE 

ATfN: LOR. S O L K O S K I  
Samp I e Prep cu Pb Zn Ag ppm 

description code ppc ppm Dpm Aqua R 
3 3 o o N- o 9 o o w 20 1 103 8 94 0.1. -- -- -- -- 3300N-0950W 20 1 66 13 79 0.2 
33 OON- 10 00 W 20 1 3 0  9 5 3  0.3 
3 30 ON- 10 5 OW 20 1 44 11 59 0.2 
3300N- llOOW 201 - 22 - . 7 57 0.1. 
3 3 0 0 ~ - 1  i5ow 2 0 1  11 11 53  0 02 
~ ~ O O N - ~ ~ O O W  201  30 17 86 0.2 

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

VO1 REV 5/81 

Certified by ...................... 



I 
i APPENDIX C bnv - 

212 Brooksbank Ave 1 
Nor th  Vancouver, 
Canada V7J2C1 I 

. Analytical Chemists . Geochemists . Registered Assayers Phone: (604) 984-0221 1 

B c  I Chemex Labs Ltd. 
Telex. 043-52597 , 

! I]] 1 CERTIFICATE OF- 1 

uy 

I '  I 

TO : AGINCOURT EXPLORATIONS INC.  CERT. # : A8619859-001-A 

515  - 470 GRANVILLE ST. CATE : 6-JbN-87 

V6C 1V5 IVA-FERK PROJ. 

INVOICE # : I 8 6 1 9 8 5 9  

: NONE VANCOUVER* 8.C. P.O. # 

ATTN: L o  SOLKOSKI 
Samp I e P r  eu cu Pb Zn Ag FA du FA 

descr i p t  i on code x % z o z / T  o z / T  

LS-F-1-86 
LS-F-2-86 
LS-F-3-86 
LS - F - 4 - 8  6 
LS-F-5-06 
LS-F-6-86 
LS-FZ-1-86 
LS-F3-1-@6 
LS-F3-C1-86 
LS-F 3-SCH- 1-86 
LS-F3-SHC-1-86 
ZONE 1 
ZONE 1 A  
ZONE 1ATOM 
ZONE 2 
ZONE 2A 
ZONE 3 
ZONE 4 
ZONE 5 
ZONE 6 
ZONE 7 
ZONE 8 
ZONE 9 
ZONE 10 

2 0 7  
2 07 
2 0 7  
2 07 
207 
2 07 
207 
2 07 
2 0 7  
2 07 
2 07 
2 0 7  
2 0 7  
2 07  
207 
2 07  
207 
207 
2 0 7  
2 07 
2 0 7  
207 
207 
Z 07 

(0.01 
0.05 

<0.01 
(0.01 

0.07 
0.07 

(0.01 
(0.01 
(0.01 
<O.Ol  
(0.01 
(0.01 

0.36 
0.19 
0.05 

(0.01 
<0.01 

0.11 
0.20 
0.11 
0.65 
0.11 
1.08 
0.08 

<0.01 
0.41 

<OD01 
(0.01 

0.16 
0.16 

<O.Ol 
< 0 1 0 1  
(0.01 
<0.01 
(0.01 
<0.01 
(0.01. 
<O.Ol  

0.02 
<0.01 
(0.01 
(0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<O.Ol 

0.01 
<0.01 
0.01 

(0.01 
<0.01 
<0.01 
<0.01 
(0.01 

0.01 
< 0 * 0 1  

0.01 

<O.O l  
<0.01 
<0.01 

0.01 
0.01 

<O.Ol 
<0.01 
(0.01 
(0.01 

0.01 
0.01 

< 0 . 0 1  

a - o i  

(0.01 
0.15 

<o.or 
(0-01 

0.26 
0.09 

(0.01 
<0.01 
< 0 1 0 1  
(0.01 

0.01 
<ow01 

0.22 
0.11 
0.04 
0.01 
0.03 
0.09 
0.09 
0.20 
0.38 
0.07 
0 073  
0.04 

<0.002 
<0.002 
<0.002 
<0.002 
<0 .002  
<c.ooz 
<0.002 
<0.002 
< 0 * 0 0 2  
<0 .002  
<0.002 
<0.002 
<0.002 
<0.002 
<0.002 
<0.002 
<0.002 
< 0 0 0 0 2  
<0.002 
< 0 . 0 0 2  
<0.002 
<0.002 
<0.002 
<C.OOZ 

VO1 REV 5 I 

. . . O . . . . . O . . . . . . . . . . . . . * . . . . . . . . . . . ~ . . . . O . . . . . . .  

R e g i s t e r e d  A s s a y e r ,  P r o v i n c e  o f  B r i t i s h  C o l u m b i a  



A P P E N D I X  C i  

G R I D  LOCATIONS OF ASSAYS 
U 

Sample No. 9: Lat  i tude Long i tude 

LSF- 1-86 
LSF-2-86 
LSF-3-86 
LSF-4-86 
LSF-5-86 
LSF-6-86 
LSF2-1-86 
LSF3- 1-86 
LSF3-C1-86 
LSF3-SCH-1-86 
Zone 1 
Zone 1A 
Zone 2 
Zone 2A 
Zone 3 
Zone 4 
Zone 5 
Zone 6 
Zone 7 
Zone 8 
Zone 9 
Zone 10 

1840.77 rn N 
1875.52 m N 
1979.42 m N 
1951.42 rn N 
1875.52 rn N 
1957.42 m N 

90.00 rn S 
2740.00 m N 
3684.00 rn N 
3705.00 m N 
875.00 rn S 
870.00 m s 
885.00 rn S 
897.50 m s 
909.00 m S 
912.50 rn S 
920.00 m S 
942.00 rn S 
947.50 m S 
952.50 rn S 
960.00 rn S 
965.00 m S 

592.16 m W 
666.66 m W 
663.41 m w 
639.16 m W 
666.66 m W 
609.66 rn W 
910.00 rn W 
760.00 rn W 
350.00 m E 
410.00 m E 
325.00 rn W 
305.00 m W 
353.00 rn W 
395.00 m W 
492.00 rn W 
441.00 rn W 
460.00 m W 
488.00 m W 
500.00 m W 
520.00 m W 
546.00 m W 
557.00 m W 

fi for assays o f  these samples, see Appendix C 
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APPENDIX O 

Sc i n t r e x  MP2 Magnetometer Survey 

Data and Calculat ion Results 

Longitude Reading Loop O i  urnal Corrected 
rn West nT=gammas Correct ion Correction Reading 

nT=gammas nT=gamnas nT=gamas 

Line 
900 
880 
860 
840 
82 0 
800 
780 
760 
740 
720 
700 
680 
660 
640 
620 
600 
580 
560 
540 
520 
500 
480 
460 
440 
420 
400 
380 
360 
340 
320 
300 

800 m North  
57507 
57439 
57506 
57476 
57490 
57501 
57476 
57496 
57538 
57532 
57526 
57538 
57500 
57536 
57580 
57546 
57628 
57513 
57486 
57417 
57534 
57530 
57559 
57595 
57619 
57619 
57582 
57604 
57712 
57617 
57640 

Line 850 m North 

900 57415 
880 57463 
860 57483 
840 57503 
820 57491 
800 ii4;5 
780 57485 
760 57479 
740 57549 
720 57540 
700 57546 

-0.17 
-0. I7 
-0.17 
-0. I7 
-0.17 
-0.17 
-0. I7 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0. I7 
-0.17 
+o. 19 
+o. 19 
+o. 19 
+o. 19 
+O. 19 
+o. I9 
+O. 19 
+O. 19 
+O. 19 

+O. 19 

+O. 19 
+O. 19 

+o. 19 

+o. 19 

+o. 19 
+o. 19 

-0.17 

-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0. I7 
-0.17 
-0.17 
-0.17 

-0.17 

57506.83 
57438.83 
57545.83 
57475.83 
57489.83 
57500.83 
57475.83 
57495.83 
57537.83 
5753 1.83 
57525.83 
57537.83 
57499.83 
57535.83 
57579.83 
57546. I9 
57628. I9 
57573. I9 
57486.19 
57417.19 
57534.19 
57530. I9 
57559. I9 
57595.19 
57619.19 
57619.19 
57582.19 
57604.13 
57712.19 
57617.19 
57640.19 

574 14.83 
57462.83 
57482.83 
57502.83 
57490.83 
57454.83 
57484.83 
57478.83 
57548.83 
57539.83 
57545.83 

APPENDIX 0 

Scintrex  MP2 Magnetometer Survey 

Data and Calculat ion Results 

Longitude Reading Loop O i  urna I Corrected 
m West nT=gamas Correction Correction Reading 

nT=gammas nT=gammas nT=gammas 

Line 850 m North  continued 

680 
660 
640 
620 
600 
580 
560 
540 
52 0 
500 
480 
460 

57556 
57533 
57545 
57556 
57567 
57464 
57679 
57554 
57508 
57563 
57504 
57515 

440 57600 
420 57582 
400 57623 
380 57664 
360 57600 
340 5791 1 
320 57815 
300 57564 

Line 900 m North 

900 57548 
880 57445 
860 57471 
840 57450 
820 57497 
800 57493 
780 57482 
760 57490 
740 57490 
720 57519 
700 57505 
680 57529 
660 57516 
640 575 15 
620 57526 
600 57553 
580 57569 

-0. I7 
-0.17 
-0.17 
-0.17 
+O. 19 
+o. 19 
+o. 19 
+O. 19 
+o. 19 
+O. 19 
+O. 19 
+o. 19 
+O. 19 
+o. 19 
+O. 19 

+o. 19 

+o. 19 
+O. 19 

+O. I9 

+O. 19 

-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0. G7 
-0. I3 
-0.13 

57555.83 
57532.83 
57544.83 
57555.83 
57567.19 
57464.19 
57679.19 
57554.19 
57508.19 
57563.19 
57504.19 
57515. I9 
57600.19 
57582. I9 
57623.19 
57664. 19 
57600. I9 
57911.19 
57815. 19 
57564.19 

57547.33 
57444.33 
57570.33 
57449.33 
57496.33 
57492.33 
57481.33 
57489.33 
57489.33 
57518.33 
57504.33 
57528.33 
57515.33 
575 14.33 
57525. 33 

57568.87 
57552.a7 
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APPENDIX D 

S c i n t r e x  HP2 Magnetometer Survey 

Data and C a l c u l a t i o n  Resu l t s  

Long i tude  Reading Loop Diurna 1 Cor rec ted  
m West nT=gamas Correct  ion Correct  i o n  Reading 

nT=gammas nT=gammas nT=gammas 

L i n e  900 m Nor th  con t inued  

560 57610 
540 57680 
520 57533 
500 57516 
480 57543 
460 57550 
440 57542 
420 57559 
400 57604 
380 57600 
360 5761 I 

57560 
320 340 57686 
300 57610 

L i n e  950 m N o r t h  

900 57404 
880 57460 
860 57474 
840 57461 
820 57498 
800 57480 
780 57485 
760 5751 1 
740 57514 
720 57492 
700 57496 

660 57557 
640 57574 
620 57600 
600 57530 
580 57581 
560 57622 
540 57615 
520 57597 
500 57739 
480 57488 
460 57502 
440 57523 
420 5 75 30 

680 57678 

-0.13 
-0.13 
-0.13 

-0.13 
-0.13 

-0.13 

-0.13 
-0.13 

-0.13 

-0.13 

-0.13 
-0.13 

-0.13 

-0.13 

-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 
-0.13 
-0.13 
-0.13 
-0.13 
-0.  I 3  
-0.13 
-0.  I 3  
-0.13 
-0.13 
-0.13 

57609.87 
57679.87 
57532.87 
5751 5.87 
57542.87 
57549.87 
57541.87 
57558.87 
57603.87 
57599.87 
576 IO. 87 

57685.87 
57609.87 

57559. a7 

57403.33 
57459.33 
57473.33 
57460.33 
57497.33 
57479.33 
57484.33 
57510.33 
5751 3.33 
57491.33 
57495.33 
57677.33 
57556.33 
57573.33 
57599.33 
57529.87 
57580.87 
57621.87 
576 14.87 
57596.87 
57738.87 
57487.87 
57501,87 
57522.87 
57529.87 

APPENDIX D 

S c i n t r e x  MP2 Magnetometer Survey 

Data and C a l c u l a t i o n  Resu l t s  

Longi t u t e  Reading Loop D iu rna l  Cor rec ted  
m West nT=gammas Cor rec t i on  C o r r e c t i o n  Reading 

nT=gammas nT=gammas nT=gammas 

L i n e  950 m Nor th  cont inued 

400 57571 
380 57565 
360 57596 
340 57582 
320 57589 
300 57602 

L i n e  1000 m N o r t h  

900 57470 
880 57510 
860 57497 
840 57502 
820 57478 
800 57485 
780 57503 
760 57480 
740 57468 
720 57496 
700 57482 
680 57540 
660 57451 
640 57509 
620 57535 
600 57569 
5 80 57551 
560 57603 
540 57658 
520 57638 
500 57741 
480 57827 
460 57512 
440 57537 
420 57568 
400 57567 
380 57586 
360 57614 
340 57645 
320 57678 
300 57720 

-0.13 
-0.13 
-0.13 
-0.13 

-0.13 
- 0 . 1 3  

-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 

+1.03 

+1.03 

+1.03 
+ I  .03 
+1.03 
+ I  .03 
C 1 . 0 3  

+1 .03  

+ I .  0 3  

+ I  .03 

+ I  .03 
+ I  .03 

~ 1 . 0 3  
+ l .  0 3  

+1.03 
+ I  .03 

57570.87 

57595.87 
57581.87 
57588.87 
57601.87 

57564. a7 

57469.60 
57509.60 
57496.60 

57477.60 
57484.60 
57502.60 
57479.60 
57467.60 
57495.60 
57481.60 
57539.60 
57450.60 
57508.60 
57534.60 
57570.03 
57552.03 
57604.03 
57659.03 
57639.03 
57742.03 
57828.03 
57513.03 
57538.03 
57569.03 
57568.03 
57587.03 
5761 5.03 
57646.03 
57679.03 
57721.03 

57501.60 
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APPENDIX D 

Sci n t r e x  HP2 Magnetometer Survey 

Data and Calculat ion Results 

Longitude Reading Loop Diurnal  
m West nT=gamnas Correction Correction 

nT=gamnas 

Line 1100 m North continued 

760 57466 
740 57488 
720 57469 
700 57505 
680 57485 
660 57490 
640 57507 
620 57517 
600 57562 
580 57593 
560 57612 
540 57630 
520 57638 
500 57641 
480 57636 
460 57570 
440 57584 
420 57544 
400 57605 
380 57602 
360 57638 

57664 
320 340 57697 
300 57714 

Line 1150 in North 

900 57765 
880 57777 
860 57946 
840 57944 
820 57924 
800 57653 
780 57745 
760 57567 
740 57608 
720 57575 
700 57626 
680 57616 
660 57494 

-0.23 

-0.23 

-0.23 

-0.23 

-0.23 

-0.23 
-0.23 

+0.03 

+0.03 

-0.23 
+O. 03 

+0.03 

+0.03 
+0.03 
+0.03 
+O. 03 

+O. 03 
+O. 03 
+O. 03 
+0.03 
+0.03 
+O. 03 

+0.03 

+o. 03 

-0.23 
-0.23 

-0.23 
-0.23 
-0.23 

-0.23 
-0.23 

-0.23 
-0.23 
-0.23 
-0.23 

-0.23 
-0.23 

nT=gammas 

-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 

-0.38 
-0.38 
-0.38 
-0.38 
-0.38 

-0.38 

-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 
-0.60 

Corrected 
Read i ng 
nT=gammas 

57465.17 
57487.17 
57468.17 
57504 I7 
57484.17 
57489. I7  
57506.17 
57516.17 
5756 I .  65 
57592.65 
576 1 1 .65 
57629.65 
57637.65 
57640.65 
57635.65 
57569.65 
57583.65 
57543.65 
57604.65 
57601.65 
57637.65 
57663.65 
57696.65 
57713.65 

57764. 
57776. 
57945. 
57943. 
57923. 
57652. 
57744.17 
57566.17 
57607.17 
57574.17 
57625.17 
57615.17 
57493.17 

APPENDIX D 

Scintrex  MP2 Magnetometer Survey 

Data and Calculat ion Results 

Longitude Reading Loop Diurnal Corrected 
m West nT*gammas Correction Correct ion Reading 

nT=gamnas nT=gammas oT=gammas 

L i n e  1050 m North 

900 
880 
860 
840 
820 
800 
780 
760 
740 
72 0 
700 
680 
660 
640 
620 
600 
580 
560 
540 
520 
500 
480 

440 
420 
400 
380 
360 
340 
320 
300 

460 

57539 
57514 
57545 
57501 
57527 
57522 
57532 
57563 
57504 
57510 
57513 
57519 
57514 
57557 
57550 
57544 
57563 
57563 
5761 7 
57608 
57666 
57755 
57923 
57503 
57496 
57525 
57585 
57606 
57634 
57616 
57668 

-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 

+1.03 
+1.03 
+1.03 
+1.03 
+1.03 
+ I .  03 

+1.03 

+1.03 
+1.03 
+1.03 
+ i  .03 

+1.03 

+1.03 

+ I  .03 

+1 .03  

+ I  .03 

57538.60 
5751 3.60 
57544.60 
57500.60 
57526.60 
57521.60 
5753 1.60 
57562.60 
57503.60 
57509.60 
575 12.60 
57518.60 
57513.60 
57556.60 
57549.60 
57545.03 
57564.03 
57564.03 
57618.03 
57609.03 
57667.03 
57756.03 
57924.03 
57504.03 
57497.03 
57526.03 
57586.03 
57607.03 
5763503 
5761 7.03 
57669.03 

L i n e  1100 m North 

900 58800 -0.23 -0.60 58799. I7 
880 57795 -0.23 -0.60 57794. I 7  
860 57629 -0.23 -0.60 57628.17 
840 57628 -0.23 -0.60 57627. I7 
820 57562 -0.23 -0.60 57561.17 

780 57466 -0.23 -0.60 57465. I7  
800 57535 -0.23 -0.60 57534.17 
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APPENDIX D 

Scintrex  MP2 Magnetometer Survey 

Data and Ca1,culation Results 

Longitude Reading Loop D i urnal  Corrected 
m West nT=gammas Correct ion Correction Reading 

nT=gamas nT=gamrnas nT=gamas 

Line I 1 5 0  m North  continued 

640 57542 
620 57540 
600 57545 
580 57553 
560 57560 
540 57585 
520 57589 
500 57612 
480 57665 
460 57572 
440 58110 
420 57484 
400 57562 
380 57610 
360 57613 

57680 

300 57968 

Line 1200 m North 

900 57870 
880 58444 
860 57779 
840 57518 
820 57506 
800 57544 
780 57681 
760 5752 1 
740 57515 
720 57493 
700 57475 
680 57468 

640 57498 
620 57511 
600 57554 
580 57580 
560 57587 

340 320 57734 

660 57488 

-0.23 
-0.23 

+0.03 
+0.03 

+o. 03 
+o. 03 

+0.03 
~ 0 . 0 3  
+O. 03 

+o. 03 

+o. 03 
+o. 03 

+O. 03 

+0.03 

+0.03 

+O. 03 
+0.03 
+0.03 

-1.03 
-1.03 
-1.03 

-1.03 
-1.03 

-1.03 

-1.03 
-1.03 
-1.03 
-1.03 
-1.03 
-1.03 
-1.03 
-1.03 
-1.03 

-0.60 
-0.60 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 
-0.38 

-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 ' 

-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.53 
-0.53 
-0.53 

57541.17 
57539.17 
57544.65 
57552.65 
57559.65 

57588.65 
5761 1.65 
57664.65 
57571.65 
58 109.65 
57483.65 
57561.65 
57609.65 
57612.65 
57679.65 
57733.65 
57967.65 

57584.65 

57868.57 
58442.57 
57777.57 
57516.57 
57504.57 
57542.57 
57679.57 
575 19.57 
57513.57 
57491.57 
57473.57 
57466.5 7 
57486.57 
57496.57 
57509.57 
57553.47 
57579.47 
57586.47 

APPENDIX D 

Scintrex  HP2 Magnetometer Survey 

Data and Calculat ion Results 

Longitude Reading Loop Diurnal Corrected 
m West nT=gamas Correct ion Correct ion Reading 

nT=gamas nT=gamas nT=gamrnas 

Line 1200 m North c 

540 57626 
520 57670 
500 57590 
480 57656 
460 57655 
440 57567 
420 57560 
400 57582 
380 57635 
360 57676 
340 57684 
320 57795 

Line 1250 m North 

YO0 58086 
880 57397 
860 57386 
840 57446 
820 57434 
800 57490 
780 57534 
760 57489 
740 57489 
72 0 57513 
700 57458 
680 57540 
660 57526 
640 57533 
620 57557 
600 57506 

560 57559 
540 57569 
520 57600 
500 57576 
480 57674 
460 57576 
440 57565 
420 57666 

300 57783 

580 57538 

:on t i nued 

-1.03 
-1.03 
-1.03 
-1.03 
-1.03 
-1.03 
-1.03 
-1.03 
-1.03 
-1.03 
-1.03 
-1.03 
-1.03 

-1.03 
-1.03 

-0.53 
-0.53 
-0.53 
-0.53 
-0.53 
-0.53 
-0.53 
-0.53 
-0.53 
-0.53 
-0.53 
-0.53 
-0.53 

-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.40 
-0.53 
-0.53 
-0.53 
-0.53 
-0.53 
-0.53 
-0.53 
-0.53 
-0.53 
-0.53 

57625.47 
57669.47 

57655.47 
57654.47 
57566.47 
57559.47 
57581.47 
57634.47 
57675.47 
57683.47 
57794.47 
57782.47 

57589.47 

58084.57 

57384.57 
57395.57 

57444.57 
57432.57 
57488.57 
57532.57 
57487.57 
57487.57 
57511.57 
57456.57 

57524.57 
57531.57 
57555.57 
57505.47 
57537.47 

57599.47 
57575.47 
57673.47 
57575.47 
57564.47 
57665.47 

57538.57 

57558.47 
57568.47 
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APPENDIX D 

Scintrex  MP2 Magnetometer Survey 

Data and Calculat ion Results 

Longitude Reading Loop 
m West n T = g a m s  Correct ion 

nT=gammas 

Line 1250 m North continued 

400 57599 
380 57522 
360 57588 
340 57648 
320 57663 
300 57672 

Line 1300 rn North 

900 57366 
880 57390 
860 57435 
840 57404 
820 57400 
800 57430 
780 57433 
760 57437 
740 57471 
72 0 57468 
700 57474 
680 57479 
660 57487 
640 57541 
620 57510 
600 57564 
580 57570 
560 57597 
540 5761 7 
520 57646 
500 57629 
480 57634 
460 57637 
440 57630 
420 57628 
400 57594 
380 57570 
360 57591 
340 5 7600 

+O. 1 3  
+O. 13 
+o. 13 
+o. 13 
+o. 13 

+0.13 

+0.13 

+0.13 
+0.13 
+0.13 

+O. 13 

+0.13 

+O. 13 

+O. 13 
+O. 13 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 

Diurnal  
Correct ion 
nT=gamnas 

-0.53 
-0.53 
-0.53 
-0.53 
-0.53 
-0.53 

-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.81 
-0.81 
-0.81 
-0.81 

-0.81 
-0.81 
-0.81 
-0.81 
-0.81 
-0.81 
-0.81 
-0.81 

-0.81 

-0.81 

Corrected 
Reading 
nT=gamrna s 

57598.47 
57521.47 
57587.47 
57647.47 
57662.47 
57671.47 

57365.86 
57389.86 
57434.86 
57403.86 
57399.86 
57429.86 
57432.86 
57436.86 
57470.86 
57467.86 
57473.86 
57478.86 
57486.86 
57540.86 
57509.86 
57562.72 
57568.72 
57595.72 
5761 5.72 
57644.72 

57632.72 
57635.72 
57628.72 
57626.72 
57592.72 
57568.72 
5 7589.72 
57598.72 

57627. j 2  

APPENDIX 0 

Scintrex  MP2 Magnetometer Survey 

Data and Calculat ion Results 

Longitude Reading Loop 
m West nT=garnmas Correct ion 

nT=gamrna s 

L ine 1300 m North continued 

320 57630 
300 57757 

L i n e  1350 m North 

900 57556 
880 57528 
860 57472 
840 57525 
820 57546 
800 57472 
780 57454 
760 57501 
740 57496 
720 57504 
700 57512 
680 57525 
660 57542 
640 57552 
620 57519 
600 57466 
580 57536 
560 57545 
540 57576 
520 57598 
500 57650 
480 57631 
460 57586 
440 57604 
420 57700 
400 57577 
380 57542 
360 57668 
j 4 0  57575 
320 57573 
300 57688 

-0.47 
-0.47 

+O. 13 
+o. 13 
+o. 13 

+o. 13 

+O. 13 
+O. 13 

+O. 13 
+O. 13 
+O. 13 
+O. 13 
+O. 13 
+O. 13 
+O. 13 

+O. 13 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 

+O. 13 

Diurnal  
Correct ion 
nT=garnrnas 

-0.81 
-0.81 

-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.27 
-0.81 

-0.81 

-0.81 
-0.81 
-0.81 

-0.81 

-0.81 

-0.81 
-0.81 

-0.81 
-0.81 

-0.81 
-0.81 
-0.81 
-0.81 
-0.81 

Corrected 
Reading 
n T=gamma s 

57628.72 
57755.72 

57555.86 
57527.86 
57471.86 
57524.86 
57545.86 
57471.86 
57453.86 
57500.86 
57495.86 
57503.86 
575 11.86 
57524.86 
57541.86 
57551.86 
575 18.86 
57464.72 
57534.72 
57543.72 
57574.72 
57596.72 
57648.72 
57629.72 
57584.72 57602.72 

57698.72 
57575.72 
57540.72 
57666.72 
57573.72 
57571.72 
57686.72 
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APPENDIX D 

Scintrex  MP2 Magnetometer Survey 

Data and Calculat ions Results 

Loop Diurnal  Corrected 
Correction Correction Reading 
nT=gammas nT=gamnas nT=garnmas 

APPENDIX D 

Scintrex  MP2 Magnetometer Survey 

Data and Calculat ion Results 

Longitude Reading Loop Diurnal  Corrected 
rn West nT=ganunas Correction Correct ion Reading 

nT=gammas nT=gammas nT=gamnas 

L i n e  1450 m North continued 

Longitude Reading 
m West nT=gammas 

Line 1400 m North 

900 58466 
880 57995 
860 57762 
840 57515 
820 57446 
800 57422 
780 574 12 
760 57443 
740 57576 
720 57483 
700 57499 
680 57494 
660 57515 
640 57529 
620 57553 
600 5752 1 
580 57574 
560 57523 
540 57545 
520 57589 
500 57434 
480 57592 
460 57634 
440 57688 
42 0 57657 
400 57565 
380 57358 
360 57607 
340 57531 
320 57588 
300 57630 

Line 1450 m North 

900 58531 
880 58380 
860 58902 
840 57682 
82 0 57490 
800 57418 
780 57392 

-0.30 

-0.30 
-0.30 
-0.30 
-0.30 

-0.30 
-0.30 
-0.30 
-0.30 
-0.30 
-0.30 
-0.30 
-0.30 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 

-0.30 

-0.30 

-0.30 
-0.30 
-0.30 
-0.30 
-0.30 
-0.30 
-0.30 

58465.70 
57994.70 
57761.70 
575 14.70 
57445.70 
5742 1.70 
57411.70 
57442.70 
57475.70 
57482.70 
57498.70 
57493.70 
575 14.70 
57528.70 
57552.70 
57520.56 
57573.56 
57522.56 
57544.56 
57588.56 
57433.56 
57591.56 
57633.56 
57687.56 
57656.56 
57654.56 
57357.56 
57606.56 
57530.56 
57587.56 
57629.56 

58530.70 
58379.70 
58901.70 
57681.70 
57489.70 
574 17.70 
57391.70 

760 57436 
740 57401 
720 57436 
700 57456 
680 57491 
660 57485 
640 57496 
620 57492 
600 57550 
580 57566 
560 57555 
540 57584 
520 57588 
500 57632 
480 57627 
460 57707 
440 57721 
420 57700 
400 57716 
380 57518 
360 57580 

57737 
340 320 57589 
300 57599 

L i n e  1500 m North 

900 
880 
860 
840 
820 
800 
780 
760 
740 
720 
700 
680 
660 
640 
620 

58616 
58350 
58364 
58674 
57421 
57390 
57403 
5741 7 
57439 
57460 
57493 
57505 
57510 
57529 
57529 

-0.30 
-0.30 
-0.30 
-0.30 
-0.30 
-0.30 
-0.30 
-0.30 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 
-0.44 

-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0. I 7  
-0.17 
-0.17 
-0.17 
-0.17 
-0.'17 

57435.70 
57400.70 
57435.70 
57455.70 
57490.70 
57484.70 
57495.70 
57491.70 
57549.56 
57565.56 
57554.56 
57583.56 
57587.56 
57631.56 
57626.56 
5 7706.56 
57720.56 
57699.56 
57715.56 
5751 7.56 
57579.56 
57736- 56 
57588.56 
57598.56 

586 1 5. a3 

58673.a3 

57389. a3 

57438. a3 
57459.83 

57504.a3 
57509. a3 
57528.a3 
575za.83 

57349.83 
58363.83 

57420.83 

57402.83 
57416.83 

57492.83 
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APPENDIX 0 

S c i n t r e x  MP2 Magnetometer Survey 

Data and Calculat ion Results 

Longitude Reading Loop 0 i urna 1 Corrected 
m West nT=gammas Correct ion Correction Reading 

nT=gammas nT=gamas nT-gammas 

Line I500 m North continued 

600 
580 
560 
540 
520 
500 
480 
460 
440 
420 
400 
380 
360 
340 
320 
300 

57511 +O. 06 
57541 +0.06 
57530 +O. 06 
57565 +O. 06 
57570 +0.06 
57608 +O. 06 
57580 +O. 06 
57621 +0.06 
57555 +O. 06 
57686 +0.06 
57737 +O. 06 
57616 +0.06 
57545 +0.06 
57582 +0.06 
57565 +0.06 
57570 +O. 06 

5751 1.06 
57541.06 
57530.06 
57565.06 
57570.06 
57608.06 
57580.06 
5762 1.06 
57555.06 
57686.06 
57737.06 
576 16.06 
57545.06 
57582.06 
57565.06 
57570.06 

Line 1550 m North 

900 57445 -0.17 
880 57444 -0.17 
860 57610 -0. 17 
840 57293 -0. 17 
820 57395 -0.17 
800 57510 -0.17 
780 57428 -0. I 7  
760 57399 -0.17 
740 57418 -0.17 
720 57436 -0. I 7  
700 57453 -0.17 
680 57474 -0.17 
660 57481 -0.17 
640 57487 -0.17 
62 0 57501 -0.17 
600 57532 +O. 06 
580 57532 +O. 06 
560 57554 +O. 06 
540 57587 +O. 06 
520 57600 +O.  06 
500 57624 +0.06 

57444.83 
57443.83 
57609.83 
57292.83 
57394.83 
57509.83 
57427.83 
57398.83 
5741 7.83 
57435.83 
57452.83 
57473.83 
57480.83 
57486.83 
57500.83 
57532.06 
57532.06 
57554.06 
57587.06 
57600.06 
57624.06 

APPENDIX 0 

Scintrex  MP2 Magnetometer Survey 

Data and C a l c u l a t i o n  Results 

Longitude Reading Loop 
m West nT=gammas Correction 

nT=gammas 

L i n e  1550 m North continued 

480 57620 
460 57654 
440 57692 
420 57737 
400 57732 
380 57707 
360 57504 
340 57541 
320 57579 
300 57604 

L i n e  1600 m North 

900 57614 
880 57728 
860 57627 
840 57738 
820 57581 
800 57524 
780 57461 
760 57458 
740 57466 
720 57495 
700 57508 
680 57517 
660 57526 
640 57521 
620 57551 
600 57505 
580 57524 
560 57518 
540 57578 
520 57590 
500 57604 
480 57566 
460 57620 
440 57674 
420 57658 
400 57694 
380 57568 

+O .06 
+O .06 
+O .06 
~ 0 . 0 6  
+ O s  06 
+O .06 
+ O .  06 
+ O .  06 
+ O .  06 
+ O .  06 

-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
+0.53 
+0.53 
~ 0 . 5 3  
+ O .  53 
+0.53 
+ O .  53 
+ O .  53 
+ O .  53 
+O. 53 
+o .53 
+O. 53 
+ O .  53 

Diurnal  
Correct  ion 
nT=gamas 

+ O .  07 
+ O .  07 
+ O .  07 
+ O .  07 
+0.07 
+0.07 
+0.07 
+0.07 
+0.07 
+0.07 
+0.07 
+0.07 
+0.07 
+0.07 
+0.07 

Corrected 
Read i ng 
nT=gammas 

57620.06 
57654.06 
57692.06 
57737.06 
57732.06 
57707.06 
57504.06 
57541.06 
57579.06 57604.06 

57614.00 
57728.00 
57627.00 
57738.00 
5758 1 . 00 
57524.00 
57461 . O O  
57458.00 
57466.00 
57495.00 
57508.00 
5751 7.00 
57526.00 
5752 1 . O O  
57551.00 
57505.53 
57524.53 
57518.53 
57578.53 
57590.53 
57604.53 
57566.53 
57620.53 
57674.53 
57658.53 
57694.53 
57568.53 
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APPENDIX 0 

Scintrex  MP2 Magnetometer Survey 

Data and Calculat ion Results 

Longitude Reading Loop 
m West nT=gamnas Correct ion 

nT=gammas 

Line 1600 m North continued 

360 57472 
340 57530 
320 57542 
300 57608 

L i n e  1650 m North 

900 57719 
880 58536 
860 58844 
840 58575 
820 57861 
800 57429 
780 57383 
76 0 57404 
740 57429 
720 57446 
700 57463 
680 57489 
660 57496 
640 57501 
620 57512 
600 57551 
580 57560 
56 0 57571 
540 57534 
520 57553 
500 57616 
480 57619 
460 57644 
440 57682 
420 57700 
400 57712 
380 57502 
360 57555 
340 57582 
320 57615 
300 57604 

+0.53 
+O. 53 
+0.53 
+O. 53 

-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
-0.07 
+0.53 
+0.53 
+0.53 
+0.53 
+0.53 
+0.53 
+O. 53 
+0.53 
+0.53 
+0.53 
+0.53 
+0.53 
+0.53 
+0.53 
+0.53 
+O. 53 

Diurnal 
Correction 
nT=gamas 

+0.07 
+0.07 
+0.07 
+ O f  07 
+O. 07 
+O. 07 
+0.07 
+0.07 
+0.07 
+0.07 
+O. 07 
+0.07 
+0.07 
+0.07 
+O. 07 

Corrected 
Read i ng 
nT=gammas 

57472.53 
57530.53 
57542.53 
57608.53 

57719.00 
58536.00 
58844.00 
58575.00 
57861 .OO 
57429.00 
57383.00 
57404.00 
57429.00 
57446.00 
57463.00 
57489.00 
57496.00 
5750 1.00 
57512.00 
57551.53 
57560.53 
57571.53 
57534.53 
57553.53 
57616.53 
57619.53 
57644.53 
57682.53 
57700.53 
57712.53 
57502.53 
57555.53 
57582.53 
57615.53 
57604.53 

Longitude Reading 
m West nT=gamrnas 

L i n e  1700 m North 

900 57359 
880 57468 
860 57945 
840 57464 
820 57319 
800 57365 
780 57409 
760 57440 
740 57470 
720 57482 
700 57509 
680 57503 
660 57506 
640 575 I6 
620 57541 
600 57550 
580 57571 
560 57580 
540 57584 
520 57643 
500 57624 
480 57629 
460 57667 

420 57700 
400 58008 
380 57540 
360 57562 
340 57568 
320 57581 
300 57621 

L i n e  1750 m North 

900 57330 
880 57342 
860 57377 
840 57380 
820 57413 
800 57433 

440 57682 

APPENDIX 0 

Scintrex  HP2 Magnetometer Survey 

Data and C a l c u l a t i o n  Results 

Loop 
Correct ion 
nT=gammas 

+0.20 
+0.20 
+0.20 
+0.20 
+0.20 
+0.20 
+0.20 
+0.20 
+0.20 
+0.20 
+0.20 
+0.20 
+0.20 
+o. 20 
+0.20 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 

+0.20 
+0.20 
+0.20 
+0.20 
+o. 20 
+o. 20 

Diurnal  Corrected 
Correct ion Reading 
nT=gammas nT=gammas 

57359.20 
57468.20 
57945.20 
57464.20 
57319.20 
57365.20 
57409.20 
57440.20 
57470.20 
57482.20 
57509.20 
57503.20 
57506.20 
57516.20 
57541.20 
57550.13 
57571.13 
57580.13 
57584.13 
57643.13 
57624.13 
57629.13 
57667.13 
57682.13 
57700.13 
58008.13 
57540. I3 
57562.13 
57568.13 
57581.13 
57621.13 

57330.20 
57342.20 
57377.20 
57380.20 
5741 3.20 
57433.20 
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APPENDIX 0 

Scintrex  MP2 Magnetometer Survey 

Data and Calculat ion Results 

Longitude Reading Loop O i  urna 1 Corrected 
m West nT=gammas Correct ion Correction Reading 

nT=gammas nT=gamas nT=gammas 

Line 1750 m North continued 

780 57464 
76 0 57471 
740 57459 
720 57463 
700 57503 
68 0 57509 
66 0 57508 
640 57527 
620 57518 
600 57531 
580 57566 

540 57630 
520 57612 
500 57622 
480 57616 
460 57621 
440 57654 
420 57720 
400 57761 
380 57966 
360 57521 
340 57591 
320 57606 
300 5761 7 

Line 1800 m North 

900 57432 
880 57443 
860 57450 
840 57440 
820 57445 
800 57440 
780 57460 
760 57479 
740 57466 
720 57479 

680 57507 

560 57583 

700 57485 

+0.20 
+0.20 
+0.20 
+0.20 
+o. 20 
+0.20 
+o. 20 
+0.20 
to. 20 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+0.13 
+o ..I 3 

-0.23 
-0.23 
-0.23 
-0.23 
-0.23 
-0.23 
-0.23 
-0.23 
-0.23 
-0.23 
-0.23 
-0.23 

57464.20 
57471.20 
57459.20 
57463.20 
57503.20 
57509.20 
57508.20 
57527.20 
575 18.20 
57531.13 
57566. I3 

57630.13 
57583.13 

5761 2.13 
57622.13 
57616.13 
57621 .I3 
57654.13 
57720.13 
57761.13 
57966.13 
57521. I3 
57591.13 
57606.13 
5761 7. I3 

5743 1.77 
57442.77 
57449.77 
57439.77 
57444.77 
57439.77 
57459.77 
57478.77 
57465.77 
57478.77 
57484.77 
57506.77 

APPENDIX 0 

Scintrex  MP2 Magnetometer Survey 

Data and Calculat ions Results 

Longitude Reading Loop 0 i urna I Corrected 
m West nT=gammas Correct ion Correct ion Reading 

nT=gamrnas nT=gammas nT=gammas 

Line 1800 m North continued 

660 5 7492 
640 57521 
620 57526 
600 57530 
580 57551 
560 57575 
540 57576 
520 57590 
500 57555 
480 57628 
460 57640 
440 57572 
420 57694 
400 57505 
380 57528 
360 57630 

320 57572 
300 57622 

Line 1850 m North 

1100 57436 

340 57586 

loa0 57388 
1060 57385 
1040 57508 
1020 57484 
1000 57480 

960 57498 

900 57487 
880 57480 
860 57488 

780 57486 

9a o 57503 

940 57554 
920 57485 

840 57460 
a20 57479 
800 57460 

760 57502 

-0.23 
-0.23 
-0.23 
+0.03 
+0.03 
+0.03 
+O. 03 
+o. 03 
+ O .  03 
+0.03 
+0.03 
+0.03 
+0.03 
+0.03 
+0.03 
+0.03 
+0.03 
+0.03 
+O. 03 

-0.13 
-0.13 
-0.13 
-0.13 
-0.13 
-0.13 
-0.13 
-0.13 
-0.13 

-0.13 
-0.13 
-0.13 
-0.13 
-0.13 

- 0 . 1 3  

-0.13 
-0.13 
-0.13 

57491.77 
57520.77 
57525.77 
57530.03 
5755 1.03 
57575.03 
57576.03 
57590 .03 
57555.03 

57640.03 
57572.03 
57694.03 
57505.03 

57630.03 

57572.03 
57622.03 

57628.03 

57528.03 

57586.03 

57435 .a7 
57387.87 
57384 . a i  
57507.87 
57483.87 
57479.87 
57502.87 
57497.87 
57553.87 
57484.87 

57487.87 

57459.87 
57485.87 

57486.87 
57479.87 

57459.87 
57478.87 

57501.87 
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740 57504 
720 57511 
700 5751 7 
680 57500 
660 57522 
640 57531 
620 57528 
600 57514 
58 0 57508 
56 0 57536 
540 57535 
520 57554 
500 57570 
480 57597 
460 57612 
440 57633 
420 57680 
400 57466 

57614 
380 360 57536 
340 57556 
320 5 7566 
300 57629 

APPENDIX D 

Scintrex  MP2 Magnetometer Survey 

Data and Calculat ion Results 

Long i tude Read i ng Loop Diurnal Corrected 
m West nT=gamnas Correct ion Correction Reading 

nT=gammas nT-gammas nT=gammas 

Line 1850 m North continued 

Line 1900 m North 

1100 57459 
1080 5745 I 
1060 57498 
1040 57591 
1020 57527 
1000 57527 
980 57599 
960 57546 
940 57561 
920 57572 
900 57503 
880 57478 
860 57485 
840 57484 

-0.13 
-0.13 

-0.13 
-0.13 

-0.13 
-0.13 
-0.13 
+O.  03 
+O. 03 

+ O .  03 
+O.  03 
+O .03 
+O.  03 
+0.03 
+O.  03 
+0.03 
+0.03 
+O.  03 
+ O .  03 
+0.03 
+O .03 
+O. 03 

+0.03 

-0.13 
-0. I3  
-0.13 

-0.13 

-0.13 
-0.13 
-0.13 

-0.13 

-0.13 

-0.13 
-0.13 

-0.13 

-0.13 
-0.13 

57503.87 
5751 0.87 
575 16.87 
57499.8 7 
57521.87 
57530.87 
57527.8 7 
57514.03 
57508.03 
57536.03 
57535.03 
57554.03 
57570 -03 
57597.03 
57612.03 
57633.03 
57680.03 
57466.03 
5 76 14.03 
57536.03 
57556.03 
57566.03 
57629.03 

57458.87 
57450.87 
57497.87 
57590.87 
57526.87 
57526.87 

57545.87 
57560.87 
57571.87 
57502.87 
57477.87 
57484.87 
57483.87 

57598.87 

APPENDIX 0 

Scintrex  MP2 Magnetometer Survey 

Data and Calculat ion Results 

Longitude Reading Loop 0 i u rna 1  Corrected 
m West nT=gammas Correct ion Correct ion Reading 

nT=gammas nT=gammas nT=gamas 

L i n e  1900 m North continued 

820 57478 
800 57490 
780 57503 
760 57500 
740 57502 
720 575 I 9  
700 57520 
680 57528 
660 575 16 
640 57549 
620 57552 
600 57531 

L i n e  1950 m North 

1100 57492 
1080 57473 
1060 57492 
1040 5 752 7 
1020 57547 
1000 57547 
980 57572 
960 57594 
940 57630 
920 57522 
900 57462 

860 57478 
840 57492 
820 57504 
800 57508 
780 57524 
760 5751 7 
740 57541 
720 57544 
700 57533 
680 57546 
660 57551 
640 57569 
620 57608 
600 57562 

880 57486 

-0.13 
-0.13 
-0.13 

-0.13 
-0.13 
-0 .  I3  
-0.13 
-0.13 
-0.13 
-0.13 
-0.13 

-0.13 

-0.02 
-0 .02  
-0.02 
-0.02 
-0 .02  
-0.02 
-0 .02  
-0.02 
-0.02 
-0 .02  
-0.02 
-0.02 
-0.02 
-0 .02  
-0.02 
-0 .02  
-0.02 
-0.02 
-0 .02  
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 

+0.42 
+O .42 
+0.42 
+0.42 
+0.42 
+0.42 
+O .42 
+O .42 
+ O f  42 
+0.42 
+0.42 
+O. 42 
+ O .  42 
+ O .  42 
+0.42 
+0.42 
+0.42 
+0.42 
+0.42 
+ O .  42 
+0.42 
+0.42 
+ O .  42 
+0.42 
+ O .  42 
+0.42 

57477.87 
57489.87 
57502.87 

57501.87 
57518.87 
57519.87 
57527.87 
57515.87 
57548.87 
57551.87 
57530.87 

57499.87 

57492.40 
57473.40 
57492.40 
57527.40 
57547.40 
57547.40 
57572.40 
57594.40 
57630.40 
57522.40 
57462.40 
57486.40 
57478.40 
57492.40 
57504.40 
57508.40 
57524.40 
5751 7.40 
57541.40 
57544.40 
57533.40 
57546.40 
57551.40 
57569.40 
57608.40 
57562.40 
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Longitude Reading 
m West nT=gammas 

Line 2000 m North 

1100 5 746 7 
1080 57508 
1060 57533 
1040 57546 
1020 57528 
1000 57523 
980 57516 
960 57386 
940 57470 
920 57425 
900 57437 
880 57464 
860 57472 
840 57460 
820 57484 
800 57487 
780 57492 
76 0 57485 
740 57510 
720 57524 
700 57514 
680 57487 
660 57534 
640 57562 
620 57555 
600 57581 

Line 2050 rn North 

1100 57484 
1080 57466 
1060 57449 
1040 57432 
1020 57454 
1000 57465 
980 575 16 
960 57432 
940 57607 
920 5741 1 
900 57438 

APPENOIX 0 

Scintrex  MP2 Magnetometer Survey 

Data and Calculat ion Results 

LOOP 
Correction 
nT=gamnas 

-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 

+0.04 
+O .04 
+O. 04 
~ 0 . 0 4  
+ O f  04 
+0.04 
+O. 04 
+O. 04 
+0.04 
+O. 04 
+O. 04 

O i  urnal 
Correction 
nT=gammas 

+O .42 
+0.42 
+O .42 
+0.42 
+0.42 
+O .42 
+0.42 
+0.42 
+0.42 
+0.42 
+O. 42 
+O .42 
+O .42 
+O .42 
+0.42 
+0.42 
+O .42 
+O .42 
+ O f  42 
+0.42 
+O .42 
+0.42 
+O .42 
+O. 42 
+0.42 
+O .42 

+0.25 
+0.25 
+0.25 
+0.25 
+O .25 

+0.25 
+0.25 

+0.25 

+0.25 
+0.25 

+0.25 

Corrected 
Read i ng 
n Tag amma s 

57467.40 
57508.40 
57533.40 
57546.40 
57528.40 
57523.40 
575 16.40 
57386.40 
57470.40 
57425.40 
57437.40 
57464.40 
57472.40 
57460.40 
57484.40 
57487.40 
57492.40 
57485.40 
57510.40 
57524.40 
57514.40 
57487.40 
57534.40 
57562.40 
57555.40 
57581.40 

57484.29 
57466.29 
57449.29 
57432.29 
57454.29 
57465.29 
57516.29 
57432.29 
5 7607.29 
5741 1.29 
57438.29 

APPENDIX 0 

Scintrex  MP2 Magnetometer Survey 

Data and Calculat ion Results 

Longitude Reading Loop Diurnal Corrected 
m West nT=gammas Correct ion Correction Reading 

nT=gamma s nT=gamma s n T=gama s 

Line 2050 rn North continued 

880 57444 
86 0 57464 
840 57477 
820 57472 
800 57493 
780 57503 
760 57493 
740 57500 
720 57520 
700 57507 
680 57518 
660 57534 
640 57522 
620 57533 
600 57520 

Line 2100 rn North 

1100 
1080 
1060 
1040 
1020 
1000 
980 
960 
940 
920 
900 
880 
860 
840 
820 
800 
780 
760 
740 
720 
700 
680 

57458 
57466 
57472 
57447 
574 19 
57444 
57492 
57523 
57594 
57485 
57408 
57438 
57438 
57443 
57452 
57470 
57464 
57453 
57458 
57479 
57492 
57465 

+O. 04 
+O.  04 
+O. 04 
+0.04 
+O. 04 
+0.04 
+O. 04 
+O. 04 
+O. 04 
+O. 04 
+O. 04 
+0.04 
+O. 04 
+O. 04 
+O. 04 

+0.04 
+O.  04 
+0.04 
+O. 04 
+O .04 
+O.  04 
+O. 04 
+O. 04 
+O. 04 
+0.04 
+O. 04 
+O. 04 
+O. 04 
+O. 04 
+0.04 
+O. 04 
+O .04 
+O.  04 
+O.  04 
+0.04 
+ O f  04 
+O. 04 

+0.25 
+O. 2 5  
+0.25 
+0.25 
+0.25 
+0.25 
+0.25 
+0.25 
+0.25 
+O. 25 
+O. 25 
+0.25 
+0.25 
+0.25 
+0.25 

+0.25 
+0.25 
+0.25 
+0.25 
+0.25 
+0.25 
+0.25 
+o. 25 
+0.25 
+0.25 
+0.25 
+o. 25 
+O. 25 
+0.25 
+0.25 
+0.25 
+0.25 
+0.25 
+0.25 
+0.25 
+0.25 
+0.25 

57444.29 
57464.29 
57477.29 
57472.29 
57493.29 
57503.29 
57493.29 
57500.29 
57520.29 
57507.29 
57518.29 
57534.29 
57522.29 
57533.29 
57520.29 

57458.29 
57466.29 
57472.29 
57447.29 
5741 9.29 
57444.29 
57492.29 
57523.29 
57594.29 
57485.29 
57400.29 
57438.29 
57438.29 
57443.29 
57452.29 
57470.29 
57464.29 
57453.29 
57450.29 
57479.29 
57492.29 
57465.29 
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APPENDIX 0 

Scintrex MP2 Magnetometer Survey 

Data and Calculat ion Results 

Long i tude Reading Loop 
m West nT=gamnas Correction 

nT=gammas 

Line 2100 m North  continued 

660 57541 
640 57515 
620 57536 
600 57513 

Line 2150 m North 

1100 
1080 
1060 
1040 
1020 
1000 
98 0 
960 
940 
920 
900 
880 
860 
840 
820 
800 
780 
760 
740 
720 
700 
680 
660 
640 
620 
600 

57481 
57482 
57501 
57484 
5751 I 
57525 
57547 
57600 
57616 
57409 
57433 
57463 
57500 
57507 
57528 
57544 
57526 
57542 
57570 
57551 
57549 
57594 
57593 
57574 
57622 
57545 

Line 2200 m North 

1100 57548 
1080 57516 
1060 57526 
1040 57531 

+ O .  04 
+ O .  04 
+ O .  04 
+0.04 

-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 

-0.46 
-0.46 
-0.46 
-0.46 

Diurnal  
Correct ion 
nT=gamnas 

+0.25 
+ O .  25 
+O. 25 
+O .25 

+o. 02 
+o. 02 
+0.02 
+o. 02 
+0.02 
+o .02 
+0.02 
+o. 02 
+o. 02 
+o. 02 
+0.02 
+o. 02 
+o. 02 
+o. 02 
+0.02 
+0.02 
+o. 02 
+o. 02 
+o. 02 
+0.02 
+0.02 
+o. 02 
+o. 02 
+0.02 
+0.02 
+o. 02 

+o. 02 
+o. 02 
+o. 02 
+0.02 

Corrected 
Reading 
nT=gammas 

57541.29 
57515.29 
57536.29 
5751 3.29 

57480.56 
57481.56 
57500.56 
57483.56 
57510.56 
57524.56 
57546.56 
57599.56 
5761 5.56 
57408.56 
57432.56 
57462.56 
57499.56 
57506.56 
57527.56 
57543.56 
57525.56 
57541.56 
57569.56 
57550.56 
57548.56 
57593.56 
57592.56 
57573.56 
57621.56 
57544.56 

57547.56 
57515.56 
57525.56 
57530.56 

APPENDIX 0 

Scintrex  MP2 Magnetometer Survey 

Data and Calculat ion Results 

Long i tude Reading Loop 
m West nT=gammas Correct ion 

nT=gamma s 

Line 2200 m North continued 

1020 57598 
1000 57646 
980 57606 
960 57614 
940 57697 
920 57638 
900 57439 
880 57475 

840 57525 
820 57535 
800 57540 
78 0 57544 
76 0 57550 
740 57554 
720 57570 
700 57565 

660 57600 
640 57594 
620 57621 
600 57570 

Line 2250 m North 

1100 57600 
1080 57541 
1060 57505 
IO40 57485 
1020 57463 
1000 57752 
98 0 57292 
960 57541 
940 57605 
920 57706 
900 57344 
880 57423 
860 57498 
840 57504 
820 57557 

860 57518 

680 57589 

-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 

-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 

Oiurna I 
Correction 
nT=gammas 

+0.02 
t0.02 
+0.02 
+0.02 
+0.02 
+0.02 
+o. 02 
t0.02 
+0.02 
+0.02 
+o. 02 
+0.02 
+0.02 
+o. 02 
+0.02 
+o. 02 
+0.02 
+o. 02 
+o. 02 
+o. 02 
to. 02 
+o. 02 

-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0. I7 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 

Cor rec red 
Read i ng 
n T=gamna s 

57597.56 
57645.56 
57605.56 
5761 3.56 
57696.56 
5763 7.56 
57438.56 
57474.56 
5751 7.56 
57524.56 
57534.56 
57539.56 
57543.56 
57549.56 
57553.56 
57569.56 
57564.56 
57588.56 
57599.56 
57593.56 
57620.56 
57569.56 

57599.66 
57540.66 
57504.66 
57484.66 
57462.66 
57751.66 
57291.66 
57540.66 
57604.66 
57705.66 
57343.66 
57422.66 
57497.66 
57503.66 
57556.66 
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APPENDIX 0 

Scintrex  MP2 Magnetometer Survey 

Data and Calculat ion Results 

Longitude Reading Loop 
rn West nT=gammas Correction 

nT=ganunas 

L ine 2250 m North continued 

800 57513 
780 57539 
760 57542 
740 57544 
720 57548 
700 57556 
680 57585 
660 57575 
640 57588 
620 57568 
600 57567 

Line 2300 m North 

1100 57574 
1080 57600 
1060 57524 
1040 57534 
1020 57504 
1000 57499 
980 57629 
960 57601 
940 57639 
920 57648 
900 57447 
880 57490 
860 57548 
840 57523 
820 57547 
800 57550 
780 57549 
760 57551 
740 57555 
720 57563 
700 57568 
680 57577 
660 57591 
640 57590 
620 57529 
600 57582 

-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-/017 
-0.17 

-0.  
-0.  
-0. 
-0.  
-0. 
-0.  
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 

0 iurnal  
Correct ion 
nT=gamnas 

-0.17 
-0.17 
-0/17 
-0. I7 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 

-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 
-0.17 

Corrected 
Read i ng 
nT=gammas 

575 12.66 
57538.66 
57541.66 
57543.66 
57547.66 
57555.66 
57584.66 
57574.66 
57587.66 
57567.66 
57566.66 

57573.66 
57599.66 
57523.66 
57533.66 
57503.66 
57498.66 
57628.66 
57600.66 
57638.66 
57647.66 
57446.66 
57489.66 
57547.66 
57522.66 
57546.66 
57549.66 
57548.66 
57550.66 
57554.66 
57562.66 
57567.66 
57576.66 
57590.66 
57589.66 
57528.66 
57581.66 

Longitude Reading 
m West nT=gammas 

Line 2350 m North 

1100 57589 
1080 57588 
1060 57535 
1040 57550 
1020 57578 
1000 57569 
980 57566 
96 0 57580 
940 5761 1 
920 57527 
900 57494 
880 57500 
860 57522 
840 57518 
820 57515 
800 57526 
780 57532 
760 57532 
740 57547 
720 57552 
700 57560 
680 57563 
660 57598 
640 57587 
620 57577 
600 57571 

Line 2400 m North 

1100 57566 
1080 57573 
1060 57605 
1040 57546 
1020 57571 
1000 57576 
980 57552 
960 57697 
940 58472 
920 57534 
900 575 18 

APPENDIX 0 

Scintrex  MP2 Magnetometer Survey 

Oata and Calculat ion Results 

Loop 
Correct ion 
nT=gamas 

+0.02 
+0.02 
+0.02 
+o .02 
+0.02 
+0.02 
+0.02 
+o. 02 
+o. 02 
-0.02 
+0.02 
+0.02 
+o. 02 
+o. 0 2  
+0.02 
+0.02 
+o. 0 2  
+o. 0 2  
+0.02 
+0.02 
+0.02 
+o. 02 
+0.02 
+o. 02 
+o. 02 
+o. 02 

+o. 02 
+o. 02 
+0.02 
+0.02 
+o. 02 
+0.02 
+o. 02 
+o. 02 
+o .02 
+o. 02 
+o. 02 

Di urna I 
Correction 
n T=g amma s 

-1.04 
-1.04 
-1.04 
-1.04 
- I  .04 
-1.04 
-1.04 
-1.04 
-1.04 
-1.04 
-1.04 
-1.04 
-1.04 
-1.04 
-1.04 
-1.04 
- 1  .04 
-1.04 
-1.04 
-1.04 
-1.04 
- I  .04 
-1.04 
-1.04 
-1.04 
-1.04 

Corrected 
Reading 
nT=gamas 

57587.98 
57586.98 
57533.98 
57548.98 
57576.98 
57567.98 
57564.98 
57578.98 
57609.98 
57525.98 
57492.98 
57498.98 
57520.98 
57516.98 
5751 3.98 
57524.98 
57530.98 
57530.98 
57545.98 
57550.98 

57561.98 
57596. 98 
57585.98 
57575.98 
57569.98 

57558.98 

-1.04 57564.98 
-1.04 57571.98 
-1.04 57603.98 
-1.04 57544.98 
-1.04 57569.98 
-1.04 57574.98 
-1.04 57550.98 
-1.04 57695.98 
-1.04 58470.98 

-1.04 575 16.98 
- I  .04 57532.98 
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APPENDIX 0 

Scintrex HP2 Magnetometer Survey 

Data and Calculation Results 

Longitude Reading Loop Diurnal Corrected 
m West nT=gammas Correction Correction Reading 

nT-gammas nT=gammas nT=gammas 

Line 2400 rn North continued 

880 
860 
840 
820 
800 
780 
760 
740 
720 
700 
680 
660 
640 
620 
600 

57466 
57499 
57498 
57510 
57527 
57527 
57535 
57537 
57546 
57559 
57574 
57570 
57577 
57576 
57581 

Line 2450 m North 

1100 
1080 
1060 
1040 
1020 
1000 
980 
960 
940 
920 
900 
880 
860 
840 
820 
800 
780 
760 
740 
720 
700 
680 

57530 
57594 
57592 
57549 
57570 
57607 
57634 
57737 
57818 
57745 
57439 
57484 
57506 
57607 
57520 
57540 
57534 
57541 
57549 
57546 
57550 
57551 

+o. 02 
+0.02 
+0.02 
+o .02 
+0.02 
+0.02 
+0.02 
+o. 02 
+0.02 
+o. 02 
+0.02 
+o. 02 
+o. 02 
+0.02 
+o. 02 

+O. 23 
+0.23 
+0.23 
+0.23 
+0.23 
+0.23 
+0.23 
+0.23 
+0.23 
a0.23 
+0.23 
+0.23 
+0.23 
+0.23 
+0.23 
~ 0 . 2 3  
+0.23 
+ 0 . 2 3  
+0.23 
+ O .  23 
+0.23 
+0.23 

-1.04 57464.98 
-1.04 57497.98 
-1.04 57496.98 
-1.04 57508.98 
-1.04 57525.98 
-1.04 57525.98 
-1.04 57533.98 
- I  .04 57535.98 
-1.04 57544.98 
-1.04 57557.98 
-1.04 57572.98 
-1.04 57568.98 
- I  .04 57575.98 
- I  .04 57574.98 
-1.04 57579.98 

-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 

-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0 .29 
-0.29 

-0.29 

57529.94 
57593.94 
57591.94 
57548.94 
57569.94 
57606.94 
57633.94 
57736.94 
578 1 7.94 
57744.94 
57438.94 
57483.94 
57505.94 
57606.94 
57519.94 
57539.94 
57533.94 
57540.94 
57548.94 
57545.94 
57549.94 
57550.94 

APPENDIX 0 

Scintrex HP2 Magnetometer Survey 

Data and Calculation Results 

Longitude Reading Loop 
m West nT=gammas Correction 

n T=gamma s 

Line 2450 m North continued 

660 57563 
640 57544 
620 57565 
600 57591 

Line 2500 m North 

1100 57565 
1080 57604 
1060 57562 
1040 57554 
1020 57539 
1000 57552 
980 57574 
960 57666 
940 57673 
920 57642 
900 57480 
880 57511 
860 57541 
840 57569 
820 57521 
800 57519 
780 57536 
760 57531 
740 57534 
720 57533 
700 57553 
680 57552 
660 57573 
640 57577 
620 57615 
600 57579 

+0.23 
+0.23 
+0.23 
+0.23 

+0.23 
+0.23 
+0.23 
+0.23 
+0.23 
+0.23 
+0.23 
+0.23 
+0.23 
+0.23 
+0.23 
+0.23 
+0.23 
+O. 23 
+0.23 
+0.23 
+0.23 
+0.23 
+0.23 
+O. 23 
+0.23 
+0.23 
+0.23 
+0.23 
+0.23 
+0.23 

Diurnal 
Correct ion 
nT=gammas 

-0.29 
-0.29 
-0.29 
-0.29 

-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 

-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 
-0.29 

-0.29 

Corrected 
Read i ng 
nT=gammas 

57562.94 
57543.94 
57564.94 
57590.94 

57564.94 
57603.94 
57561.94 
57553.94 
57538.94 
57551.94 
57573.94 
57665.94 
57672.94 
57641.94 
57479.94 
5751 0.94 
57540.94 
57568.94 
57520.94 
575 18.94 
57535.94 
57530.94 
57533.94 
57532.94 
57552.94 
57551.94 
57572.94 
57576.94 
57614.94 
57578.94 
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APPENDIX E 

EM16 Data and F r a s e r - f i l t e r  Results 

Longitude In- Quad Dip  Angle Sign Roving F i l t e r e d  Output 
m West phase r a t u r e  ArcTan Conven- sum o f  P a i r s  1 s t .  D i f f e r e n c e  

% % in- hasex t i o n  o f  e n t r i e s  A l t e r n a t e  Entr ies  
? O O  W dip+ (MI+M2) f2,3=(M3+M4)-(Ml+M2) 

L i n e  850 m North  continued 

APPENDIX E 

EM16 Data and F r a s e r - f i l t e r  Results 

Longitude In- Quad- Dip  Angle 
m West phase r a t u r e  ArcTan 

x 

L i n e  800 m North  

900 
880 
860 
840 
820 
800 
780 
76 0 
740 
720 
700 
680 
660 
640 
620 
600 
580 
560 
540 
520 
500 
480 
460 
440 
420 
400 
380 
360 
340 
320 
300 

85 
78 
60 
86 
65 
68 
100 
98 
95 
1 I8 
140 
90 
1 I5 
92 
I10 
I25 
122 
132 
140 
130 
125 
120 
120 
105 
85 
125 

-150 
100 
110 
120 
120 

% 

26 
33 
14 
24 
12 
I2 
14 
1 
16 
IO  
28 
25 
36 
18 
27 
-30 
-24 
-38 
5 
-14 
-I2 
-4 
-3 
-18 
9 
2 
-4 
- 1  
-7 
-12 
0 

l i n e  850 m North 

900 105 22 
880 124 23 
860 110 26 
840 79 17 
820 60 6 
800 63 8 
780 69 I 5  
760 79 9 
740 83 15 

in-phase% 
100 

40.4 
38.0 
31 . O  
40.7 
33.0 
34.2 
45.0 
44.4 
43.5 
49.7 
54.5 
42.0 
49.0 
42.6 
47.7 
51.3 
50.7 
52.9 
54.5 
52.4 
51.3 
50.2 
50.2 
46.4 
40.4 
51.3 
-56.3 
45.0 
47.7 
50.2 
50.2 

46.4 
51.1 
47.7 
38.3 
31.0 
32.2 
34.6 
38.3 
39.7 

t ion 
W d i p t  

-40.4 
-38.0 
-31 . O  
-40.7 
-33.0 
-34.2 
-45.0 
-44.4 
-43.5 
-49.7 
-54.4 
-42.0 
-49.0 
-42.6 
-47.7 
-51.3 
-50.7 
-52.9 
-54.5 
-52.4 
-51.3 
-50.2 
-50.2 
-46.4 
-40.4 
-51.3 
56.3 
-45.0 
-47.7 
-50.2 
-50.2 

-46.4 
-51.1 
-47.7 
-38.3 
-31.0 
-32.2 
-34.6 
-38.3 
-39.7 

o f  e n t r i e s  
(M,+M~) 

-78.4 
-69.0 
-71.7 
-73.7 
-67.2 
-79.2 
-89.4 
-87.9 
-93.2 
-104.2 
-96.5 
-91 .o 
-91.6 
-90.3 
-99.0 
-102.0 
-103.6 
-107.4 
-106.9 
-103.7 
-101.5 
-100.4 
-96.6 
-86.8 
-91.7 
5.0 
11.3 

-92.7 
-97.9 
-100.4 

-97.5 
-98.8 
-86.0 
-69.3 
-63.2 
-66.8 
-72.9 
-78.0 
-77.7 

Sign Moving 
Conven- sum o f  Pai r s  

F i l t e r e d  Output 
1st .  D i f f e r e n c e  
A l t e r n a t e  E n t r i e s  
f2,3=( M3+M4 - (MI +M2 

6.7 
-4.7 
4.5 
-5.5 
-22.2 
-8.7 
-3,8 
-16.3 
-3.3 
13.2 
4.9 
0.7 
-7.4 
-11.7 
-4.6 
-5.4 
-3.3 
3.7 
5.4 
3.3 
4.9 
13.6 
4.9 
91.8 
103.0 

-97.7 
-109.2 
-7.7 

11.5 
29.5 
22.8 
2.5 
-9.7 
-11.2 
-4.8 
-3.5 
-16.0 

720 
700 
680 
660 
640 
620 
600 
580 
560 
540 
520 

440 
420 
400 
380 
360 
340 
320 
300 

78 
95 
120 
100 
86 
84 
95 
92 
85 
115 
65 
95 
85 
68 
80 
75 
105 
120 
120 
130 
125 
120 

Line 900 m North  

7 
1 1  
18 
23 
14 
10 
13 
24 
20 
24 
14 
27 
18 
9 
14 
12 
12 
6 
-4 
-4 
22 

-37 

900 
880 
860 
840 
820 
800 
780 
760 
740 
720 
700 
680 
660 
640 
620 
600 
580 
560 

77 16 
90 -3 
105 12 
I15 18 
96 16 
67 15 
101 21 
99 20 
89 7 
104 15 
105 24 
65 I4 
85 24 
130 1 1  
125 23 
I15 23 
94 24 
88 28 

38.0 
43.5 
50.2 
45.0 
40.7 
40.0 

42.6 
40.4 
49.0 
33.0 
43.5 
40.4 
34.2 
38.7 
36.9 
46.4 
50.2 
50.2 
52.4 
51.3 
50.2 

43.5 

37.6 
42.0 
46.4 
49.0 
43.8 
33.8 
45.3 
44.7 
41.7 
46.1 
46.4 
33.0 
40.4 
52.4 
51.3 
49.0 
43.2 
41.3 

-38.0 
-43.5 
-50.2 
-45.0 
-40.7 
-40.0 
-43.5 
-42.6 
-40.4 
-49.0 
-33.0 
-43.5 
-40.4 
-34.2 
-38.7 
-36.9 
-46.4 
-50.2 
-50.2 
-52.4 
-51.3 
-50.2 

-37.6 
-42.0 
-46.4 
-49.0 
-43.8 
-33.8 
-45.3 
-44.7 
-41.7 
-46.1 
-46.4 
-33.0 
-40.4 
-52.4 
-51.3 
-49.0 
-43.2 
-41.3 

-81.5 
-93.7 
-95.2 
-85.7 
-80.7 
-83.5 
-86.1 
-83.0 
-89.4 
-82.0 
-76.5 
-83.9 
-74.6 
-72.9 
-75.6 
-83.3 
-96.6 
-100.4 
-102.6 
-103.7 
-101.5 

-79.6 
-88.4 
-95.4 
-92.8 
-77.6 
-79.1 
-90.0 
-86.4 
-87.8 
-92.5 
-79.4 
-73.4 

-100.3 
-92.2 

-92.8 
-103.7 

-84.5 
-79.6 

-13.7 
8.0 
14.5 
2.2 
-5.4 
0.5 
-3.3 
1.0 
12.9 
-1.9 
1.9 
11.0 

- 1  .o 
-10.4 
-21 .o 
-17.1 
-6.0 
-3.3 
1.1 

-15.8 
-4.4 
17.8 
13.7 

-12.4 
-7.3 
2.2 
-6.1 
8.4 
19.1 

-13.4 
-30.3 
-7.5 
11.5 
15.8 
12.6 
1.2 

-8.9 
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EM16 Data and Fraser-filter Results 

Longitude In- Quad Dip Angle 
in West phase rature ArcTan 

% % in-phase% 
100 

Line 900 in North continued 

540 
520 
500 
480 
460 
440 
420 
400 
380 
360 
340 
320 
300 

79 
100 
95 
91 
88 
90 
85 
84 
100 
1 I5 
I35 
84 
61 

Line 950 m North 

900 85 
880 100 
860 1 IO 
840 69 
820 70 
800 76 
780 75 
760 100 
740 99 
720 85 
700 120 
680 106 
66 0 80 
640 89 
620 93 
600 68 
580 67 
560 60 
540 I10 
520 I15 
500 I18 
480 95 
460 54 
440 67 
420 110 
400 1 I5 
380 73 

22 
23 
30 
38 
22 
18 
21 
21 
24 
35 
40 
25 
16 

I t  
15 
17 
16 
1 
IO 
12 
13 
21 
8 
17 
32 
17 
34 
25 
I9 
20 
22 
36 
19 
38 
26 
32 
23 
35 
28 
I7 

38.3 
45.0 
43.5 
42.3 
41.3 
42.0 
40.4 
40.0 
45.0 
49.0 
53.5 
40.0 
31.4 

40.4 
45.0 
47.7 
34.6 
35.0 
37.2 
36.9 
45.0 
44.7 
40.4 
50.2 
46.7 
38.7 
41.7 
42.9 
34.2 
33.8 
31 . O  
47.7 
49.0 
49.7 
43.5 
28.4 
33.8 
47.7 
49.0 
36.1 

Sign Moving 
Conven- sum of Pairs 
t ion 
W dip+ 

-38.3 
-45.0 
-43.5 
-42.3 
-41.3 
-42.0 
-40.4 
-40.0 
-45.0 
-49.0 
-53.5 
-40.0 
-31.4 

-40.4 
-45.0 
-47.7 
-34.6 
-35.0 
-37.2 
-36.9 
-45.0 
-44.7 
-40.4 
-50.2 
-46.7 
-38.7 
-41.7 
-42.9 
-34.2 
-33.8 
-31 . O  
-47.7 
-49.0 
-49.7 
-43.5 
-28.4 
-33.8 
-47.7 
-49.0 
-36.1 

of entries 
(M + M ~  ) 

-83.3 
-88.5 
-85.8 
-83.6 
-83.3 
-82.4 
-80.4 
-85.0 
-94.0 
-102.5 
-93.5 
-71.4 

-85.4 
-92.7 
-82.3 
-69.6 
-72.2 
-74.1 
-81.9 
-89.7 
-85.1 
-90.6 
-96.7 
-85.4 
-80.4 
-84.6 
-77.1 
-68.0 
-64.8 
-78.7 
-96.7 
-98.7 
-93.2 
-71.9 
-62.2 
-81.5 
-96.7 
-85.1 
-90.6 

Filtered Output 
1 s t  Difference 
AI ternate Entries 
f2,3=(H3+M4)-(Ml-M2) 

-2.5 
4.9 
2.5 
1.2 
2.9 
-2.6 
-13.6 
-17.5 
0.5 
31.1 

3.1 
23.1 
10.1 
-4.5 
-9.7 
-15.6 
-3.2 
-0.9 
-11.6 
5.2 
16.3 
0.8 
3.3 
16.6 
12.3 
-12.7 
-31.9 
-20.0 
-3.5 
26.8 
31 .o 
-9.6 
-34.5 
-3.6 
6.1 
-13.9 
19.2 

APPENDIX E 

EM16 Data and Fraser-f i Iter Resul ts 

Longitude In- Quad Dip Angle 
m West phase rature ArcTan 

% % in-phase% 
100 

Line 950 m North continued 

360 140 38 
340 95 23 
320 53 17 
300 79 28 

Line 1000 rn North 

900 -145 
880 86 
860 58 
840 59 
820 7 
800 55 
780 93 
760 104 
740 125 
720 87 
700 131 
680 125 
660 133 
640 125 
620 120 
600 73 
580 65 
560 42 
540 51 
520 41 
500 52 
480 90 
460 74 
440 75 
420 65 
400 87 
380 85 
360 94 
340 100 
320 105 
300 85 

-16 
-8 
-6 
-1 
2 

- 1  
-16 
-8 
-25 
-4 
1 
12 
15 
22 
16 
28 
18 
15 
17 
14 
16 
38 
19 
24 
16 
33 
22 
23 
26 
26 
I7 

54.5 
43.5 
27.9 
38.3 

-55.4 
40.7 
30.1 
30.5 
35.0 
28.8 
42.9 
46.1 
51.3 
41 . O  
52.6 
51.3 
53.1 
51.3 
50.2 
36.1 
33.0 
22.8 
27.0 
22.3 
27.5 
42.0 
36.5 
36.9 
33.0 
41 . O  
40.4 
43.2 
45.0 
46.4 
40.4 

W dip+ 

-54.5 
-43.5 
-27.9 
-38.3 

55.4 
-40.7 
-30.1 
-30.5 
-35.0 
-28.8 
-42.9 
-46.1 
-51.3 
-41 . O  
-52.6 
-51.3 
-53.1 
-51.3 
-50.2 
-36.1 
-33.0 
-22.8 
-27.0 
-22.3 
-27.5 
-42.0 
-36.5 
-36.9 
-33.0 
-41 . O  
-40.4 
-43.2 
-45.0 
-46.4 
-40.4 

Sign Moving Fi 1 tered Output 
Conven- sum of Pairs 1 s t  Difference 
tion of entries Alternate Entries 

+ M ~  f 2  , 3= (M3+M4 ) - (HI+H2 

-99.0 32.8 
-71.4 
-66.2 

14.7 
-70.8 
-60.6 
-65.5 
-63.8 
-71.7 
-89.0 
-97.4 
-92.3 
-93.6 
-103.9 
-104.4 
-104.4 

I -101.5 
-86.3 
-69.1 
-55.8 
-49.8 
-49.3 
-49.8 
-69.5 
-78.5 
-37.4 
-69.9 
-74.0 
-81.4 
-83.6 
-88.2 
-91.4 
-86.8 

-75.3 
5.3 
-3.2 
-6.2 
-25.2 
-25.7 
-3.3 
3.8 
-11.6 
-10.8 
-0.5 
2.9 
18.1 
32.4 
30.5 
19.3 
6.5 
0.0 
-20.2 
-28.7 
-3.9- 
8.6 
-0.6 
-11.5 
-9.6 
-6.8 
-7.8 
1.4 
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APPENDIX E 

EM16 Data and F r a s e r - f i l t e r  Results 

Longitude In- Quad Dip Angle 
m West phase r a t u r e  ArcTan 

% %  

Line 1050 m North  

900 121 
880 120 
860 110 
a40 100 
820 I13 
800 86 
780 85 
76 0 83 
740 114 
720 115 
700 140 
680 124 
660 130 
640 140 
620 I35 
600 108 
580 106 
560 85 
540 62 
520 103 
500 75 
480 90 
460 77 
440 56 
420 76 
400 49 
380 92 
360 54 
340 56 
320 75 
300 75 

2 
-8 
4 
15 

-4 
3 
6 
0 
13 

-1 
5 
22 
38 
36 
25 
37 
33 
31 
20 
27 
20 
20 
24 
19 
30 
25 
27 
19 
13 
17 
25 

Line 1100 m North 

900 110 6 
880 135 
860 100 9 
840 103 6 
820 118 18 
800 139 20 
780 123 I5 

in-phase% 
100 

50.4 
50.2 
47.8 
45.0 
48.5 
40.7 
40.4 
39.7 
48.7 
49.0 
54.5 
51.1 
52.4 
54.5 
53.5 
47.2 
46.7 
40.4 
31.8 
45.8 
36.9 
42.0 
37.6 
29.2 
37.2 
26.1 
42.6 
28.4 
29.2 
36.9 
36.9 

Sign Moving F i l t e r e d  Output 
Conven- sum of P a i r s  1st D i f f e r e n c e  
t ion 
W dip+ 

-50.4 
-50.2 
-47.8 
-45.0 
-48.5 
-40.7 
-40.4 
-39.7 
-48.7 
-49.0 
-54.5 
-51.1 
-52.4 
-54.5 
-53.5 
-47.2 
-46.7 
-40.4 
-31.8 
-45.8 
-36.9 
-42.0 
-37.6 
-29.2 
-37.2 
-26.1 
-42.6 
-28.4 
-29.2 
-36.9 
-36.9 

o f  e n t r i e s  
(MI+M2 ) 

-100.6 
-90.8 
-92.8 
-93.5 
-89.2 
-81.1 
4 0 . 1  
-88.4 
-97.7 
-103.5 
-105.6 
-103.5 
-106.9 
-108.8 
-100.7 
-93.9 
-87.1 
-72.2 
-77.6 
-82.7 
-78.9 
-79.6 
-66.8 
-66.4 
-63.3 
-68.7 
-71 . O  
-57.6 
-66.1 
-73.8 

47.7 -47.7 -101.2 
53.5 -53.5 -98.5 
45.0 -45.0 -90.8 
45.8 -45.8 -95.5 
49.7 -49.7 -104.0 
5; .3 -55.3 -105.2 
5J.9 -50.9 -103.8 

A l t e r n a t e  E n t r i e s  
f 2  ,3=(M3+M4) - (M1 +M2) 

7.8 
4.5 
3.6 
12.4 
9.1 
-7.3 
-17.6 
-15.1 
-7.9 
0.0 
-1.3 
-4.5 
6.2 
14.1 
13.6 
21.7 
9.5 
-10.5 
-1.3 
3.1 
12.1 
13.2 
3.5 
-2.3 
-7.7 

4.9 
11.1 

-16.2 

10.4 
3.0 
-13.2 
-9.7 
0.2 
5.4 
5.6 

APPENDIX E 

EM16 Data and Fraser - f  I1 t e r  Results 

Longitude In- Quad Dip Angle 
m West phase r a t u r e  ArcTan 

% % in-phase% 
100 

L i n e  1100 m North  continued 

760 132 
740 107 
720 125 
700 150 
680 115 
660 I25 
640 85 
620 125 
600 121 
580 133 
560 109 
540 126 
520 75 
500 105 
480 -139 
460 83 
440 137 
420 100 
400 85 
380 68 
360 67 
340 87 
320 91 
300 130 

20 
1 1  
28 

21 
29 
29 
17 
10 
14 
13 
16 
5 
-10 
20 
18 
23 
22 
9 
16 
15 
15 
23 

L i n e  1150 rn North 

900 96 8 
880 113 12 
860 115 15 
840 108 1 1  
820 89 13 
800 53 1 1  
780 66 7 
76 0 74 4 
740 74 3 
720 go -4 
700 85 4 
680 115 13 
660 117 14 
640 150 

52.9 
46.9 
51.3 
56.3 
49.0 
51.3 
40.4 
51.3 
50.4 
52.1 
47.5 
51.6 
36.9 
46.4 
-54.3 
39.7 
53.9 
45.0 
40.4 
34.2 
33.8 
41 .O 
42.3 
52.4 

43.8 
48.5 
49.0 
47.2 
41.7 
27.9 
33.4 
36.5 
36.5 
42.0 
40.4 
49.0 
49.5 
56.3 

Sign Moving 
Conven- sum o f  P a i r s  
t i o n  o f  e n t r i e s  
W dip+ 

-52.9 
-46.9 
-51.3 
-56.3 
-49.0 
-51.3 
-40.4 
-51 - 3  
-50.4 
-52.1 
-47.5 
-51.6 
-36.9 
-46.4 
54.3 
-39.7 
-53.9 
-45.0 
-40.4 
-34.2 

-41 . O  
-42.3 
-52.4 

-33.8 

-43.8 
-48.5 
-49.0 
-47.2 
-41.7 
-27.9 
-33.4 
-36.5 
-36.5 
-42.0 
-40.4 
-49.0 
-49.5 
-56.3 

iHl+M2) 

-99.8 
-98.2 
-107.6 
-105.3 
-100.3 
-91.7 
-91.7 
-101.7 
-103.5 
-100.6 
-99.1 
-88.5 
-83.3 
7.9 
14.6 

-93.6 
-98.9 
-85.4 
-74.6 
-68.0 
-74.8 
-83.3 
-94.7 

-92.3 
-97.5 
-96.2 
-88.9 
-69.6 
-61.3 
-69.9 
-73.0 
-78.5 
-82.4 
-89.4 
-90.5 
-105.8 
-109.8 

F i  1 tered Output 
A1  1 s t  t e r n a t e  Di f ference Entr ies  

f 2,3=(M3+M4 )- (Ml+MZ) 

-7.8 
-7.1 
7.3 
13.6 
8.6 
-10.0 
-11.8 
1.1 
4.4 
12.1 
15.8 
96.4 
97.9 
-85.7 
-84.3 
8.2 
24.3 
17.4 

-0.2 
-15.3 
-19.9 

-3.9 
8.6 
26.6 
27.6 
-0.3 
-11.7 
-8.6 
-9.4 
-10.9 
-16.1 
-16.4 
-1 1.3 

1 .o 
2.4 
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EM16 Data and F r a s e r - f i l t e r  Results 

Longitude In- Quad Dip Angle 
m West phase r a t u r e  ArcTan 

% % in-phase% 
100 

Line 1150 m North continued 

620 135 
600 125 
580 149 
560 135 
540 I 0 9  
520 85 
500 133 
480 147 
460 150 
440 86 
420 95 
400 110 

340 81 
320 66 
300 131 

380 a7 
360 9a 

31 
27 
35 
36 
36 
22 

32 

29 
26 
33 
20 
20 
12 
19 
14 

2a 

900 85 
880 58 
a6 o 109 
a40 105 
820 101 
aoo 51 
780 83 
760 96 
740 112 
720 114 
700 80 
680 119 
660 1 I 5  
640 105 
620 -138 
600 135 
580 130 
560 -138 
540 104 
520 105 

18 
10 
18 
25 
20 
14 
14 
26 
30 
20 
12 

24 
30 

-27 
35 
38 

26 
44 

l a  

28 

Line 1200 m North 

500 44 13 

53.5 
51.3 
56.1 

.53.5 
47.5 
40.4 
53.1 
55.8 
56.3 
40.7 
43.5 
47.7 
41 . O  
44.4 
39.0 
33.4 
52.6 

40.4 
30.1 
47.5 
46.4 
45.3 
27.0 
39.7 

48.2 
48.7 
38.7 
50.0 
49.0 
46.4 

-54.1 
53.5 
52.4 

-54.1 
46.1 
46.4 
23.7 

43.8 

Sign Moving f i l t e r e d  Output 
Conven- sum of P a i r s  1 s t .  D i f f e r e n c e  
t ion 
W dip+ 

-53.5 
-51.3 
-56.1 
-52.5 
-47.5 
-40.4 
-53.1 
-55.8 
-56.3 
-40.7 
-43.5 
-47.7 
-41 . O  
-44.4 
-39.0 
-33.4 
-52.6 

-40.4 
-30.1 
-47.5 
-46.4 
-45.3 
-27.0 
-39.7 
-43.8 

-48.7 
-38.7 
-50.0 
-49.0 
-46.4 

54.1 
-53.5 
-52.4 

54.1 
-46.1 
-46.4 
-23.7 

-48.2 

o f  e n t r i e s  A l t e r n a t e  E n t r i e s  
( M ~  +n2 1 f 2, 3= (M3+M4) - (M, +MZ) 

-104.8 
-107.4 
-109.6 
-101.0 

-93.5 
-108.9 
-1 12.1 
-97.0 
-84.2 
-91.2 
-88.7 
-85.4 
-83.4 
-72.4 
-86.0 

-87.9 

-70.5 
-77.6 
-93.9 
-91.7 
-72.3 
-66.7 
-83.5 
-92.0 
-96.9 
-87.4 
-88.7 
-99.0 
-95.4 

7.7 
0.6 

-105.9 
1.7 

-92.5 
-70.1 
-47.0 

8.0 

-4.8 
6.4 
21.7 
7.5 

-21 .o 
-18.6 

11.9 
27.9 
5.8 

-4.5 
5.8 
5.3 
13.0 

-2.6 

-23.4 
-14.1 

21.6 
25.0 

-11.2 
-25.3 
-13.4 
4.6 
8.2 

-11.6 
-6.7 

106.7 
96.0 

-98.2 
1.1 
113.9 

-94.2 
-78.1 

45.5 
22.1 

-20.0 

EM16 Data and Fraser - f  I1 t e r  Results 

F i l t e r e d  Output Longitude In- Quad Dip Angle Sign Hoving 
m West phase r a t u r e  ArcTan Conven- sum of  Pai rs  1st. D i f f e r e n c e  

% % in-phase% t i o n  o f  e n t r i e s  A l t e r n a t e  Entr ies  
100 W dip+ (Ml+M2) f2  ,3s(M3+M4)- (MI+M2) 

Line 1200 m North continued 

480 
460 
440 
420 
400 
380 
360 
340 
320 
300 

43 22 23.3 -23.3 -48.0 -40.7 
46 20 24.7 -24.7 -67.0 -21.1 
91 36 42.3 -42.3 -88.7 -2.0 
105 39 46.4 -46.4 -88.1 -9.9 
89 35  41.7 -41.7 -90.7 7.5 
115 36 49.0 -49.0 -98.0 15.8 
115 34  49.0 -49.0 -83.2 -12.5 
68 33 34.2 -34.2 -82.2 
111 42 48.0 -48.0 -95.7 
110 38 47.7 -47.7 

L i n e  1250 m North 

900 

860 
840 
820 
800 
780 
760 
740 
720 
700 
680 
660 
640 
620 
600 
580 
560 
540 
520 
500 
480 
460 
440 
420 
400 
380 
360 

880 
68 
64 
52 
70 
85  
124 
77 
103 
95 
103 
85 
121 
125 
115 

,150 
135 
115 
125 

.134 
125 

.140 
57 
115 
56 
38 
77 
35 
33 

22 34.2 
25 27.5 32.6 
20 
14 35.0 
18 40.4 
27 51.1 37.6 
16 
26 45.8 
22 43.5 

20 
29 50.4 51.3 
24 
24 -56.3 49.0 

42 53.5 
26 49.0 
42 -53.3 51.3 
10 
42 -54.5 51.3 

-22 
34 29.7 
44 49.0 
37 29.2 
20 20.8 

- 1  

32 37.6 
31 19.3 
18 18.3 

-34.2 
-32.6 
-27.5 
-35.0 
-40.4 
-51.1 
-37.6 
-45.8 ' 

-43.5 
-45.8 
-40.4 
-50.4 
-51.3 
-49.0 
56.3 

-53.5 
-49.0 
-51.3 

53.3 
-51.3 

54.5 
-29.7 
-49.0 
-29.2 
-20.8 
-37.6 - .  
-19.3 
-18.3 

-66.8 
-60.1 
-62.5 
-75.4 
-91.5 
-88.7 
-83.4 
-89.3 
-89.3 
-86.2 
-90 .8 
-101.7 
-100.3 

7.3 
-2.8 
-102.5 
-100.3 

2.0 
2.0 
3.2 
24.8 

-78.7 

-50.0 
-58.4 
-56.9 
-37.6 
-53.7 

-78.2 

4.3 
-15.3 
-29.0 
-13.3 

8.1 
-0.6 
-5.9 

3.1 
-1.5 
-15.5 
-9.5 

109.0 
97.5 

-95.2 
-97.5 

104.5 
102.3 
1.2 

-75.5 
-53.4 

28.7 
19.8 

-6.9 

3.2 
-36.1 
-29.6 

22.8 

20.8 
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1 1  Fraser- f  i 1 t e r  Results 

Longitude In- Quad Dip Angle 
m West phase r a t u r e  ArcTan 

% % in-phase% 
100 

L ine 1250 m North  continued 

340 71 31 
320 79 26 
300 100 37 

Line 1300 m North  

900 
880 
860 
840 
820 
800 
780 
76 0 
740 
720 
700 
680 
660 
640 
620 
600 
580 
560 
540 
520 
500 
480 
460 
440 
420 
400 
380 
360 
340 
320 
300 

49 
48 
46 
48 
29 
64 
50 
63 
64 
58 
58 
93 
105 
115 
150 

- 1  10 
-1 16 

85 
54 
105 
79 
52 
87 
73 
47 
0 
60 
75 
23 
16 
10 

14 
12 
6 
6 
3 
3 
0 
1 
7 
8 
11  
1 1  
18 
21 

- 7  
-12 
27 
33 
24 
21 
39 
28 
37 
26 

26 
1 1  
2 

Line I350 rn North 

900 65 I9 

35.4 
38.3 
45.0 

26.1 
25.6 
24.7 
25.6 
16.2 
32.6 
26.6 

32.6 
30.1 
30.1 
42.9 
46.4 
49.0 
56.3 

-47.7 
-49.2 

40.4 
28.4 
46.4 
38.3 
27.5 
41 .O 
36.1 
25.2 
0 
31 .O 
36.9 
13.0 
9 .1  
5.7 

32.2 

33.0 

Sign Moving F i l t e r e d  Output 
Conven- sum o f  P a i r s  1 s t .  D i f f e r e n c e  
t ion 
W dip+ 

-35.4 
-38.3 
-45.0 

-26.1 
-25.6 
-24.7 
-25.6 
-16.2 
-32.6 
-26.6 

-32.6 
-30.1 
-30.1 
-42.9 
-46.4 
-49.0 
-56.3 

47.7 
49.2 

-40.4 
-28.4 
-46.4 
-38.3 
-27.5 
-41 .O 
-36.1 
-25.2 

-31 .O 
-36.9 
-13.0 
-9.1 
-5.7 

-32.2 

0 

-33.0 

o f  e n t r i e s  A l t e r n a t e  E n t r i e s  
( M ~ + M ~ )  f ,3=(M3+Hq) -(MI+M2) 

-73.7 
-83.3 

-51.7 
-50.3 
-50.3 
-41.8 
-48.8 
-59.2 
-58.8 
-64.8 
-62.7 
-60.2 
-73.0 
-89.3 
-95.4 
-105.3 
-8.6 
96 .9  
8.8 

-68.8 
-74.8 
-84.7 
-65.8 
-68.5 
-77.1 
-61.3 
-25.2 
-31 .O 
-67.9 
-49 .9  
-22.1 
-14.8 

-63.5 

1.4 
8 . 5  
1.5 

-17.4 
-10.0 
-5.6 
-3.9 
4.6 

-10.3 
-29.1 
-22.4 
-16.0 
86.8 
202.2 
17.4 

-165.7 
-83.6 
-15.9 
9.0 
16.2 

-11.3 
7.2 
51.6 
30.3 

-42.7 
-18.9 
45.8 
35.1 

12.1 

APPENDIX E 

EM16 Data and Fraser - f  i 1 t e r  Results 

Longitude In- Quad Dip  Angle 
m West phase r a t u r e  ArcTan 

% % in-phase% 
100 

L i n e  1350 m North continued 

880 59 
860 39 
840 58 
820 51 
800 71 
780 75 
760 80 
740 86 
720 71 
700 53 
680 85 
660 67 
640 69 
620 116 
600 91 
580 71 
560 69 
540 81 
520 34 
500 21 
480 26 
460 19 
440 75 
420 15 
400 55 
380 33 
360 16 
340 25 
320 15 
300 14 

20 
13 
15 
12 
23 
14 
10 
17 
13 
12 
14 
13 
16 
25 
36 
33 
26 
31 
31 
7 
14 
23 
30 
24 
34 
22 
27 
34 
28 
7 

Line 1400 m North 

900 85 24 
880 66 28 
860 73 23 
840 74 29 
820 81 43 
800 89  37 
780 73 26 
76 0 99 16 

30.5 
21.3 
30.1 
27.0 
35.4 
36.9 
38.7 
40.7 
35.4 
27.9 
40.4 
33.8 
34.6 
49.2 
42.3 
35.4 
34.6 
39.0 
18.8 
11.9 
14.6 
10.8 
36.9 
8.5 
28.8 
18.3 
9.1 
14.0 
8.5 
8.0 

40.4 
33.4 
36.1 
36.5 
39.0 
41.7 
36.1 
44.7 

W d ip+ 
I 

-30.5 
-21.3 
-30.1 
-27.0 
-35.4 
-36.9 
-38.7 
-40.7 
-35.4 
-27.9 
-40.4 
-33.8 
-34.6 
-49.2 
-42.3 
-35.4 
-34.6 
-39.0 
-18.8 
-1 1.9 
-14.6 
-10.8 
-36.9 
-8.5 
-28.8 
-18.3 
-9.1 
-14.0 
-8.5 
-8.0 

-40.4 
-33.4 
-36.1 
-36.5 
-39.0 
-41.7 
-36.1 
-44.7 

Sign Moving F i l t e r e d  Output 
Conven- sum o f  P a i r s  1s t .  D i f f e r e n c e  
t i o n  o f  e n t r i e s  A l t e r n a t e  Entr ies  

( M ~ + M ~ )  f2 ,  3= (H3+H4) - (Hl+M2 ) 

-51 -8 
-51.4 
-57.1 
-62.4 
-72.3 
-75.6 
-79.4 

-63.3 
-76.1 

-68.3 
-74.2 
-68.4 
-83.8 
-91.5 
-77 * 7 
-70.0 
-73.6 
-57.8 
-30.7 
-26.5 

’ -25.4 
-47.7 
-45.4 
-37.3 
-47.1 
-27.4 
-23.1 
-22.5 
-16.5 

-73.8 
-69.5 
-72.6 
-75.5 
-80.7 
-77.8 
-80.8 
-78.5 

-5.3 
-11.0 
-15.2 
-13.2 
-7.1 
-0.5 

16.1 
7.8 

-10.9 
-0.1 
-9.6 
-23.1 
6.1 
21.5 
4 . 1  
12.2 
42.9 
31 - 3  
5 .3  

-21.2 
-20.0 

10.4 
-1.7 
9 .9  
24.0 
4.9 
6.6 

1.2 
-6.0 
-8.1 
-2.3 
-0.1 
-0.7 

7.6 
-13.3 
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EM16 Data and Fraser - f  i I t e r  Resul ts  

Longitude In- Quad Dip  Angle 
m West phase r a t u r e  ArcTAn 

% % in-phase% 
t o o  

Line 1400 m North  continued 

740 
720 
700 
680 
660 
640 
620 
600 
580 
560 
540 
520 
500 
480 
460 
440 
420 
400 
380 
360 
340 
320 
300 

67 23 
82 35 
I30 43 
105 38 
58 21 
79 38 
I38 21 
97 38 
I13 29 
I 2 0  36 
102 31 

-145 -20  
-150 -15 

I05 36 
50 41 

-150 
-82 

25 37 
24 24 
33 36 
54 41 
I7  31 
I8 18 

33.8 
39.4 
52.4 
46.4 
30.1 
38.3 
54.1 
44.1 
48.5 
50.2 
45.6 

-55.4 
-56.3 

46.4 
26.6 

-56.3 
-39.4 

1 4 . 0  
13.5 
18.3 
28.4 
9.6 
10.2 

Line 1450 m North 

900 75 
880 67 
860 I15 
840 89 
820 67 
800 38 
780 75 
760 64 
740 140 
720 56 
700 67 
680 4 4  
660 63 
640 75 
620 67 

21 36.9 
26 33.8 
37 49.0 
40 41.7 
26 33.8 
1 1  20.8 
2 7  36.9 

40 
29.2 

25 33 33.8 
21 23.7 
24 32.2 
24 36.9 
26 33.8 

Sign Moving F i l t e r e d  Output 
Conven- sum o f  P a i r s  1 s t .  D i f f e r e n c e  
t i o n  o f  E n t r i e s  
W d ip+ 

-33.8 
-39.4 
-52.4 
-46.4 
-30.1 
-38.3 
-54.1 
-44.1 
-48.5 
-50.2 
-45.6 
54.4 
56.3 

-46.4 
-26.6 

56.3 
39.4 

-14.0 
-13.5 
-18.3 
-28.4 
-9.6 
-10.2 

-36.9 
-33.8 
-49.0 
-41.7 
-33.8 
-20.8 
-36.9 
-32.6 
-54.5 
-29.2 
-33.8 
-23.7 
-32.2 
-36.9 
-33.8 

( M ~ + M ~ )  

-73.2 
-91.8 
-98.8 
-76.5 
-68.4 
-92.4 
-98.2 
-92.6 
-98.7 
-95.8 

9 .8  
111.7 
9.9 

-73.0 
29.7 
95.7 
25.4 

-27.5 
-31.8 
-46.7 
-38.0 
-19.8 

-70.7 
-82.8 
-90.7 
-75.5 
-54.6 
-57.7 
-69.5 
-87.1 
-83.7 
-63.0 
-57.5 
-55.9 
-69.1 
-70.7 
-79.1 

A l t e r n a t e  E n t r i e s  
f 2 ,  3= (H3+M4) - ( H I  +MZ) 

-25.6 
15.3 
30.4 

-15.9 
-29.8 
-0.2 
-0.5 
-3.2 

108.5 
207.5 
0.1 

-38 17 
19.8 
168.7 

-4.3 
-123.2 
-57.2 
-19.2 
-6.2 
26.9 

-20.0 
7.3 
36.1 
17.8 

-14.9 
-29.4 
-14.2 
24.1 
26.2 
7. I 
11.6 

-14.8 
-10.0 
-1.6 
0.3 
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EM16 Data and F r a s e r - f i l t e r  Results 

Longitude In- Quad Dip Angle 
m West phase r a t u r e  ArcTan 

% % in-phase% 
100 

L i n e  1450 m North  continued 

600 
580 
560 
540 
520 
500 
480 
460 
440 
420 
400 
380 
360 
340 
320 
300 

101 
51 
I27 
105 
41 
58 

-110 
148 
52 
95 
24 
19 
22 
33 
I 7  a 

L i n e  1500 rn North  

900 49 
880 20 
860 77 
840 71 
820 51 
800 37 
780 46 
760 39 
740 69 
720 67 
700 38 
680 28 
660 -3  
640 -6 
620 30 
600 58 
580 57 
560 65 
540 57 
520 34 
500 21 
480 1 1  

30 
32 
44 
41 
27 
23 
24 
42 

43 
34 
25 
41 
35 
33 
I t  

3a 

45.3 
27.0 
51.8 
46.4 
22.3 
30.1 

-47.7 
56.0 
27.5 
43.5 
13.5 
10.8 
12.4 

9.6 
4.6 

18.3 

31 26.1 
15 11.3 
36 37.6 
37 35.4 
33 27.0 
28 20.3 
34 24.7 
30 21.3 
43 34.6 
36 33.8 

20.8 
29 23 15.6 
0 -1.7 

21 16.7 
26 30.1 

29.7 
29 37 33.0 
39 29.7 
19 18.8 
21 11.9 
1 1  6 .3  

43 -3.4 

t ion 
W dip+ 

-45.3 
-27.0 
-51.8 
-46.4 
-22.3 
-30.1 

47.7 
-56.0 
-27.5 
-43.5 
-13.5 
-10.8 
-12.4 
-18.3 
-9.6 
-4.6 

-26.1 
-11.3 
-37.6 
-35.4 
-27.0 
-20.3 
-24.7 
-21.3 
-34.6 
-33.8 
-20.8 
-15.6 

I .7 
3.4 

-16.7 
-30.1 
-29.7 
-33.0 
-29.7 
-18.8 
- 1  1.9 
-6.3 

Sign Moving F i l t e r e d  Output 
Conven- sum o f  P a i r s  1st .  D i f f e r e n c e  

o f  E n t r i e s  A l t e r n a t e  Entr ies  
( M , + M ~ )  f2 ,  3= ( M3+M4) - (M +M2 ) 

-72.3 

-98.2 
-68.7 
-52.4 

17.6 

-78.8 

-8.3 
-83.5 
-71 - 0  
-57.0 
-24.3 
-23.2 
-30.7 
-27.9 
-14.2 

-37.4 
' -48.9 

-73.0 
-62.4 
-47.3 
-45.0 
-46.0 
-55.9 
-68.4 
-54.6 
-36.4 
-13.9 

5.1 
-13.1 
-46.8 
-59.8 
-62.7 
-62.7 
-48.5 
-30.7 
-18.2 
-29. I 

-25.9 
10.1 
45.8 
86.3 
44.1 

-101 . I  
-62.7 
26.5 
46.7 
33.8 

-6.4 
-4.7 

16.5 

-35.6 
-13.5 
25.7 
17.4 
1.3 

-10.9 
-22.4 

I .3 
32.0 
40.7 
41  .5 
0.6 

-51.9 
-46.5 
-15.9 
-2.9 

14 .2  
32.0 
30.3 
1.6 

- 1 3 . 1  
3.4 
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I ,  

Longitude In- Quad Dip Angle 
m West phase rature ArcTan 

% % in-phase% 
100 

Line 1500 m North continued 

460 42 33 
440 15 13 
420 31 39 
400 50 40 
380 23 24 
360 9 10 
340 8 15 
320 6 1 1  
300 9 1 1  

Line 1550 m North 

900 
880 
860 
840 
820 
800 
780 
760 
740 
720 
700 
680 
660 
640 
620 
600 
580 
560 
540 
520 
500 
480 
460 
440 
420 
400 
380 
360 
340 

16 21 
-3 25 
12 21 
20 20 
19 13 
26 40 
23 22 
27 30 
34 36 
33 22 
-3 29 
-2 -9 
7 5  
I3 17 
17 4 
36 22 
44 32 
43 19 
42 34 
16 21 
31 42 
20 20 
16 22 
1 1  15 
21 21 
23 24 
15 6 
9 19 
23 27 

22.8 
8.5 
17.2 
26.6 
13.0 
5.1 
4.6 
3.4 
5.1 

9.1 
-1.7 
6.8 
11.3 
10.8 
14.6 
13.0 
15.1 
18.8 
18.3 
-1.7 
-1.1 
4.0 
7.4 
9.6 
19.8 
23.7 
23.3 
22.8 
9.1 
17.2 
11.3 
9.1 
6.3 
11.9 
13.0 
0.5 
5.1 
13.0 

Fraser=filter Results 

t ion 
W dip+ 

-22.8 
-8.5 
-17.2 
-26.6 
-13.0 
-5.1 
-4.6 
-3.4 
-5.1 

-9.1 
1.7 

-6.8 
-11.3 
-10.8 
-14.6 
-13.0 
-15.1 
-18.8 
-18.3 
1.7 
1.1 

-4.0 
-7.4 
-9.6 
-19.8 
-23.7 
-23.3 
-22.8 
-9.1 
-17.2 
-11.3 
-9.1 
-6.3 
- 1  1 .g 
-13.0 
-8.5 
-5.1 
-13.0 

Sign Moving Filtered Output 
Conven- sum of Pairs 1 s t .  Difference 

of Entries Alternate Entries 
( M~ +n2 1 f2,3= (M3+M,+) - (MI +Hq) 

-31.3 
-25.7 
-43 .8 
-39.6 
-18.1 
-9.7 
-8.0 
-8.5 

-7.4 
-5.1 
-18.1 
-22.1 
-25.4 
-27.6 
-28.1 
-33.9 
-37.1 
-16.6 
2.8 
-2.9 
- 1  1.4 
-17.0 
-29.4 
-42.5 
-47.0 
-46.1 

-26.3 
-28.5 
-20.4 
-15.4 
-18.2 
-24.9 
-21.5 
-13.6 
-18.1 
-18.1 

-31.9 

-12.5 
-13.9 
25.7 
29.9 
10.1 
1.2 

-10.7 
-17.0 
-7.3 
-3.3 
-2.7 
-6.3 
-9.0 
17.3 
39.9 
13.7 
-8.6 
-14.1 
-18.0 
-25.5 
-17.6 
-3.6 
15.1 
19.8 
3.4 
5.9 
13.1 
2.2 
-6.7 * 

-3.3 
11.3 
3.4 
-4.5 
5.0 

APPENDIX E 

EM16 Data and Fraser-filter Results 

Longitude In- Quad Dip Angle 
rn West phase rature ArcTan 

% % in-phase% 
100 

Line 1550 m North continued 

320 9 20 
300 14 15 

Line 1600 m North 

900 
880 
860 
840 
820 
800 
780 
760 
740 
720 
700 
680 
66 0 
640 
620 
600 
580 
560 
540 
520 
500 
480 
460 
440 
420 
400 
380 
360 
340 
320 
300 

-2 
-10 
-7 
-10 
-2 
-4 
12 
1 1  

-35 
-4 
-5 
-8 
-4 
0 
10 
24 
26 
34 
27 
41 
13 
18 
22 
12 
24 
17 
14 
15 
17 
13 
1 1  

29 
27 
25 
9 
1 
14 
27 
15 
32 
-22 
-14 
- 1 1  
-8 
0 
7 
8 
12 
17 
13 
38 
8 
15 
28 
8 
19 
12 
12 
15 
18 
10 
10 

Line 1650 m North 

900 -20 10 
880 -36 -7 

5.1 
8.0 

-1.1 
-5.7 
-4.0 
-5.7 
-1.1 
-2.3 
6.8 
6.3 
-19.3 
-2.3 
-2.9 
-4.6 
-2.3 
0 
5.7 
13.5 
14.6 
20.3 
15.1 
25.2 
7.4 
10.2 
12.4 
6.8 
13.5 
9.6 
8.0 
8.5 
9.6 
7.4 
6.3 

-11.3 
-19.8 

Sign Moving Fi 1 tered Output 
Conven- sum of  Pairs 1st. Difference 
t ion 
W dip+ 

-5.1 
-8.0 

1.1 
5.7 
4.0 
5.7 
1.1 
2.3 
-6.8 
-6.3 
19.3 
2.3 
2.9 
4.6 
2.3 
0 
-5.7 
-13.5 
-14.6 
-20.3 
-15.1 
-25.2 
-7.4 
-10.2 
-12.4 
-6.8 
-13.5 
-9.6 
-8.0 
-8.5 
-9.6 
-7.4 
-6.3 

11.3 
19.8 

of Entries Alternate Entries 
( M ~  + M ~ )  f 2 ,  3=(M3+M4 ) - (Hl+H2 ) 

-13.1 

6.8 
9.7 
9.7 
6.8 
3.4 
-4.5 

13.0 
21.6 
5.2 
7.5 
6.9 
2.3 
-5.7 
-19.2 

1 -28.1 
-34.9 
-35.4 
-40.3 
-32.6 
-17.6 
-22.6 

-22.3 
-23.1 
-17.6 
-16.5 
-18.1 
-17.0 
-13.7 

-13.1 

-19.2 

31.1 
27.8 

2.9 
-2.9 
6.3 
-11.3 
-9.7 
17.5 
34.7 
-7.8 
-14.1 
1.7 

-5.2 
-12.6 
-21.5 
-22.4 
-15.7 
-7.3 
-5.4 
2.8 
22.7 
10.0 
-1.6 
0.3 
-3.9 
4.7 
6.6 
-0.5 
-0.5 
4.4 

-9.6 
-0.3 
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EM16 Data and F r a s e r - f  i 1 t e r  Results 

Longitude In- Quad Dip Angle 
rn West Dhase r a t u r e  ArcTan 

% % in-phase% 
100 

L ine 1650 rn North  continued 

860 
840 
820 
800 
780 
760 
740 
720 
700 
680 
660 
640 
620 
600 
580 
560 
540 
520 
500 
480 
460 
440 
420 
400 
380 
360 
340 
320 
300 

-14 
-24 
-25 
-10 

I 
- 1  
-3 
4 

-3 
-5 
-2 
4 
20 
I7 
15 
I9 
19 
I8 
27 
23 
I9 
I3 
I6 
22 
16 
19 
16 
I8 
16 

24 
6 
6 
I8 
9 
IO 

-15 
0 
0 
21 
30 
-9 
- 1  
-IO 
-10 

1 
2 
8 
1 1  
IO 
7 
6 
7 
1 1  
9 
I5  
16 
I7 
14 

Line 1700 rn North  

900 -100 -22 
880 -34 5 
860 -40 - 1  
840 -35 -13 
820 -80 -32 
800 -136 -39 
780 -24 -19 
760 -35 -26 
740 -30 -41 

-8.0 
-13.5 
14.0 

-5.7 
0.6 
-0.6 
-1.7 

-1.7 
-2.9 
-1.1 
2.3 

9.6 
8.5 
10.8 
10.8 
10.2 
15.1 
13.0 
10.8 
7.4 
9.1 
12.4 
9.1 
10.8 
9.1 
10.2 
9.1 

2.3 

11.3 

-45.0 
-18.8 
-21.8 
-19.3 
-38.7 
-53.7 
-13.5 
-19.3 
-16.7 

t ion 
W dip+ 

8.0 
13.5 

-14.0 
5.7 
-0.6 
0.6 
1.7 

-2.3 
1.7 
2.9 
1.1 

-2.3 
-11.3 
-9.6 
-8.5 
-10.8 
-10.8 
-10.2 
-15.1 
-13.0 
-10.8 
-7.4 
-9.1 
-12.4 
-9.1 
-10.8 
-9.1 
-10.2 
-9.1 

45.0 
18.8 
21.8 
19.3 
38.7 
53.7 
13.5 
19.3 
16.7 

Sign Moving 
Conven- sum o f  Pai rs  

o f  E n t r i e s  
( M ~  +n2) 

21.5 
27.5 
19.7 
5.1 
0 
2.3 
-0.6 
-0.6 
4.6 
4.0 
-1.2 
-13.6 
-20.9 
-18.1 
-19.3 
-21.6 
-21 .o 
-25.3 
-28.1 
-23.8 
-18.2 
-16.5 
-21.5 
-21.5 
-19.9 
-19.9 
-19.3 
-19.3 

63.8 
40.6 
41.1 
58.0 
92.4 
67.2 
32.8 
36.0 
28.0 

F i l t e r e d  Output 
1 s t .  D i f f e r e n c e  
A l t e r n a t e  E n t r i e s  
f2,3=(H3+M4 1- (Ml+M2) 

-1.8 
-22.4 
-19.7 
-2.8 
-0.6 
-2.9 
5.2 
4.6 
-5.8 
-17.6 
-19.7 
-4.5 
1.6 

-3.5 
- I  .7 
-3.7 
-7.1 
1.5 
9.9 
7.3 
-3.3 
-5.0 

I .6 
I .6 
0.6 
0.6 

-22.7 
17.4 
51.3 
9.2 
-59.6 
-31.2 
-4.8 
-9.1 
-2.2 

APPENDIX E 

EM16 Data and Fraser - f  i 1 t e r  Results 

Longitude In- Quad Dip Angle 
rn West phase r a t u r e  ArcTan 

% % in-phase% 
100 

Line 1700 m North continued 

720 -20 
700 -28 
680 -18 
660 -18 
640 -98 
620 -21 
600 -26 
580 -14 
560 7 
540 20 
520 20 
500 20 
480 26 
460 29 
440 28 
420 29 
400 21 
380 24 
36 0 27 
340 27 
320 29 
300 24 

-27 
-26 
-34 
-44 
-39 
-26 
-40 
-38 
-21 
-12 
1 1  
0 
3 
5 
5 
12 
3 
8 
8 
I8 
23 
20 

Line I750 m North 

900 -98 -26 
880 -122 -28 

-120 -36 860 
840 -50 -25 

-85 -42 820 
800 -80 -43 
780 130 -25 

740 -75 -38 
760 -62 -36 

720 -51 -41 
700 -42 -39 
680 -26 -36 
66 0 -148 -44 
640 -42 -36 

-68 -41 620 
600 -62 -39 

-11.3 
-15.6 
-10.2 
-10.2 
-44.4 
-11.9 
-14.6 
-8.0 
4.0 
11.3 
11.3 
11.3 
14.6 
16.2 
15.6 
16.2 
11.9 
13.5 
15.1 
15.1 
16.2 
13.5 

-44.4 
-50.7 
-50.2 
-26.6 
-40.4 
-38.7 
52.4 
-31.8 
-36.9 
-27.0 
-22.8 
-14.6 
-56.0 
-22.8 
-34.2 
-31.8 

t ion 
W d i p +  

11.3 
15.6 
10.2 
10.2 
44.4 
11.9 
14.6 
8.0 
-4.0 
-11.3 
-11.3 
-11.3 
-14.6 
-16.2 
-15.6 
-16.2 
- 1  I .9 
-13.5 
-15.1 
-15.1 
-16.2 
-13.5 

44.4 
50.7 
50.2 
26.6 
40.4 
38.7 
-52.4 
31.8 
36.9 
27.0 
22.8 
14.6 
56.0 
22.8 
34.2 
31.8 

Sign Noving F i  1 tered Output 
Conven- sum o f  Pei rs  1s t .  D i f f e r e n c e  

o f  Entr ies  A1 t e r n a t e  E n t r i e s  
( M ~ + M ~ )  f2 ,3=(M3+H4)-(Ml+M2) 

26.9 
25.8 
20.4 
54.6 
56.3 
26.5 
22.6 
4.0 
-15.3 
-22.6 
-22.6 

-30.8 
-31.8 
-31.8 
-28.1 
-25.4 
-28.6 

-25.9 

-30.2 
-31.3 . -29.7 

95.1 
100.9 
76.8 
67.0 
79.1 
-13.7 
-20.6 
68.7 
63.9 
49.8 
37.4 
70.6 
78.8 
57.0 
66.0 
80.0 

-6.5 
28.8 
35.9 
-28.1 
-33.7 
-22.5 
-37.9 
-26.6 
-7.3 
-3.3 
-8.2 
-5.9 
- 1  .o 
3.7 
6.4 
-0.5 
-4.8 
-2.7 
0.5 

-18.3 
-33.9 
2.3 
-80.7 
-99.7 
82.4 
84.5 
-18.9 
-26.5 
20.8 
41.4 
-13.6 
-12.8 
23.0 
-6.5 
-58.5 
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APPENDIX E 

EM16 Data and Fraser-f i Iter Results 

Longitude In- Quad Dip Angle Sign Moving Filtered Output 
m West phase rature ArcTan Conven- sum of Pairs 1st. Difference 

% % in- hase% tion of Entries Alternate Entries 
YO0 W dip (MI+M2) f 2, 3+ (H3+M4) - (Ml+H2) 

Line 1800 m North continued 

420 -13 -22 -7.4 7.4 15.4 -10.8 
400 -14 -25 -8.0 8.0 9.7 2.3 
380 -3 -15 -1.7 1.7 4.6 14.7 
360 -5 -21 -2.9 2.9 12.0 17.5 
340 -16 -15 -9. I 9.1 19.3 
320 -18 -19 -10.2 10.2 29.5 
300 -35 -13 -19.3 19.3 

Line 1850 m North 

APPENDIX E 

1100 
1080 
1060 
I040 
1020 
1000 
980 
960 
940 
920 
900 
880 
860 
840 
820 
800 
780 
760 
740 
720 
700 
680 
660 
640 
620 
600 
580 
560 
540 
520 
500 

-19 4 
-24 19 
-18 5 
-27 I3 
-30 1 1  
-21 I3 
-29 4 
-45 6 
-35 7 
-52 3 
-32 - I  
-50 -7 
-56 -5 
-48 -9 
-40 -7 
-44 -13 
-22 -8 
-9 -9 
-32 - 1 1  
-18 -9 
-28 -20 
-18 -18 
-26 -21 
-25 -33 
-10 -31 
-8 -29 
-5 -24 
-39 -29 
-24 -37 
-35 -35 
-26 -32 

-10.8 
-13.5 
-10.2 
-15.1 
-16.7 
-11.9 
-16.2 
-24.2 
-19.3 
-27.5 
-17.7 
-26.6 
-29.2 
-25.6 
-21.8 
-23.7 
-12.4 
-5.1 
-17.7 
-10.2 
-15.6 
-10.2 
-14.6 
-14.0 
-5.7 
-4.6 
-2.9 
-21.3 
-13.5 
-19.3 
-14.6 

10.8 24.3 
13.5 23.7 
10.2 25.3 
15.1 31.8 
16.7 28.6 
11.9 28.1 
16.2 40.4 
24.2 43.5 
19.3 46.8 
27.5 45.2 
17.7 44.3 
26.6 55.8 
29.2 54.8 
25.6 47.4 
21.8 45.5 
23.7 36.1 
12.4 17.5 
5.1 22.8 
17.7 27.9 
10.2 25.8 
15.6 25.8 
10.2 24.8 
14.6 28.6 
14.0 19.7 
5.7 10.3 
4.6 7.5 
2.9 24.2 
21.3 34.8 
13.5 32.8 
19.3 33 9 
14.6 41.6 

1 .o 
8.1 
3.3 
-3.7 
11.8 
15.4 
6.4 
1.7 
2.5 
10.6 
10.5 
-8.4 
-9.3 
-11.3 
-28.0 
-13.3 
10.4 
3.0 
-2.1 
- 1  .o 
2.8 
-5.1 
-18.3 
12.2 
13.9 
27.3 
8.6 
-0.9 
8.8 
2.7 
-0.2 

EM16 Data and Fraser-f i Iter Results 

Longitude In- Quad Dip,Angle Sign Moving Fi 1 tered Output 
m West phase rature ArcTan Conven- sum of  Pairs 1 s t .  Difference 

% % in-phase% tion of Entries Alternate Entries 
100 W dip+ (MI+M2) fq , 3=(M3+Hq)-(Ml +M2) 

Line 1750 m North continued 

580 
560 
540 
520 
500 
480 
460 
440 
420 
400 
380 
360 
340 
320 
300 

900 
880 
860 
840 
820 
800 
780 
760 
740 
720 
700 
680 
660 
640 
620 
600 
580 .. 
560 
540 
520 
500 
480 
460 
440 

Line Ill00 

-112 -44 
-20 -44 
-18 -37 
10 -26 
12 -28 
12 -12 
I7 - 1 1  
22 1 
5 0  
1 1  -2 
10 0 
20 0 
25 3 
30 9 
I7 8 

m North 
-69 6 

-47 1 
57 15 
-62 -17 
-61 -31 
-25 -17 
-34 -15 
-28 -20 
-24 -24 
-30 -22 
-31 -24 
-29 -23 
-27 -28 
-44 -28 
-46 -26 
-28 -33 
-29 -22 
-29 -29 
-12 -29 
-8 -24 
-31 -26 
-6 -22 
-24 -22 

-51 -8 

-48.2 
-11.3 
-10.2 
5.7 
6.8 
6.8 
9.6 
12.4 
2.9 
6.3 
5.7 

- 1  I .3 
14.0 
16.7 
9.6 

-34.6 
-27.0 
-25.2 
29.7 
-31.8 
-31.4 
-14.0 
-18.8 
-15.6 
-13.5 
-16.7 
-17.2 
-16.2 
-15.1 

-24.7 
-15.6 
-16.2 
-16.2 
-6.8 
-4.6 
-17.2 
-3.4 
-13.5 

-23.7 

48.2 
11.3 
10.2 

-5.7 
-6.8 
-6.8 
-9.6 
-12.4 
-2.9 
-6.3 
-5.7 
-11.3 
-14.0 
-16.7 
-9.6 

34.6 
27.0 
25.2 
-29.7 
31.8 
31.4 
14.0 
18.8 
15.6 
13.5 
16.7 
17.2 
16.2 
15.1 
2j.7 
24.7 
15.6 
16.2 
16.2 
6.8 
4.6 
17.2 
3.4 
13.5 

59.5 
21.5 
4.5 
-12.5 
-13.6 
-16.4 
-22.0 
-15.3 
-9.2 
-12.0 
-17.0 
-25.3 
130.7 
-26.3 

61.6 
52.2 
-4.5 
2.1 
63.2 
45.4 
32.8 
34.4 
29.1 
30.2 
33.9 
33.4 
31.3 
38.8 
48.4 
40.3 
31.8 
32.4 
23.0 
11.4 
21.8 
20.6 
16.9 
20.9 

-55.0 
-34.0 
-18.1 
-3.9 
-8.4 

1 . 1  
12.8 
3.3 
-7.8 
-13.3 
-13.7 
-1 .o 

-66.1 
-50.1 
67.7 
43.3 
-30.4 
-11.0 
-3.7 
-4.2 
4.8 
3.2 
-2.6 
5.4 
17.1 
I .5 

-16.6 
-7.9 
-8.8 
-21 .o 
-1.2 
9.2 
-4.9 
0.3 
-1.5 
-11.2 
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EM16 Data and F r a s e r - f i l t e r  R e s u l t s  

L o n g i t u d e  I n -  Quad D i p  Angle S ign  Moving F i  1 t e red  Output  
m West phase r a t u r e  ArcTan Conven- sum of P a i r s  1 s t .  D i f f e r e n c e  

% % in-phase% t i o n  of E n t r i e s  A l t e r n a t e  E n t r i e s  
100 W d i p +  (Ml+M2) f 2, 3= (M3+M4) - (M1 +MZ) 

L i n e  I850  m N o r t h  c o n t i n u e d  

480 -51 -40 
460 -17 -26 
440 -62 -25 
420 -55 -28 
400 - I 4  -30 
380 -30 -35 
360 -8  -27 

320 -10 -24 
300 - I 6  -20 

340 -10 -33 

L i n e  1900 m N o r t h  

1100 
1080 
1060 
1040 
1020 
1000 
980 
960 
940 
920 
900 
880 
860 
840 
820 
800 
780 
76 0 
740 
720 
700 
680 
660 
640 
620 
600 

-60 
-41 
-26 
-19 
-20 
-36 
-41 
-46 
-40 
-40 
-53 
-56  
-39 
-45 
-34 
-21 
-14 
-14 
- 1  1 
-13 
-12 
-14 

3 
6 
0 

-4  

18 
13 
4 
14 
11 
9 
IO 
9 
0 
8 

-2 
-17 
-5 
-7 
- I 1  
-9 
-16 
-14 
-15 
-22 
-23 
-23 - 26 
-23 
-2 I 
-20 

-27.0 
-9.6 
-31.8 
-28.8 
-8.0 
-16.7 
-4.6 
-5.7 
-5.7 
-9.1 

27.0 36.6 
9.6 41.4 
31.8 60.6 
28.8 36.8 
8.0 24.7 
16.7 21.3 
4.6 10.3 
5.7 11.4 
5.7 14.8 
9.1 

-31 . O  31.0 53.3 
-22.3 22.3 36.9 
-14.6 14.6 25.4 
-10.8 10.8 22.1 
-11.3 11.3 31.1 
-19.8 19.8 42.1 

-22.3 22.3 47.0 
-24.7 24.7 46.5 
-21.8 21.8 43.6 
-21.8 21.8 49.7 
-27.9 27.9 57.1 
-29.2 29.2 50.5 
-21.3 21.3 45.5 
-24.2 24.2 43.0 
-18.8 18.8 30.7 
-11.9 11.9 19.9 
-8.0 8.0 16.0 
-8.0 8.0 14.3 
-6.3 6.3 13.7 
-7.4 7.4 14.2 
-6.8 6.8 14.8 
-8.0 8.0 6.3 

1.7 -1.7 -5.1 
3.4 -3.4 -3.4 
0 0 2.3 

-2.3 2.3 

24.0 
-4.6 
-35.9 
-15.5 
-14.4 
-9.9 
4.5 

-27.9 
-14.8 
5.7 
20.0 
15.9 
4.4 

-3.4 
3.2 
13.5 
0.8 

-11.6 
-7.5 
-2.5 
-23. I 
-14.7 
-5.6 
-2.3 
-0.1 

1.1 
-7.9 
-19.9 
-9.7 

2.8 
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EM16 Data and F r a s e r - f i l t e r  R e s u l t s  

L o n g i t u d e  In-  Quad D i p  Ang le  
m West phase r a t u r e  ArcTan 

% %  

L i n e  1950 m N o r t h  

1100 
I080  
1060 
1040 
1020 
1000 
980 
960 
940 
920 
900 
880 
860 
840 
820 
800 
780 
760 
740 
720 
700 
680 
660 
640 
620 
600 

-37 8 
-34 11 
-50 27 
-32 19 
-20 14 
-26 5 
-24 8 
-18 15 
-30 8 

45 -7 
-31 -9 
-29 -7 
-34 -6 
-31 -6 
-30 -8 
-27 -12 
-22 -1s 
-16 -17 
-20 -23 
-14 -26 
-9 -23 
-1 -27 

16 23 
20 -25 
?9 -26 
9 -27 

L i n e  2000 m N o r t h  

1100 -25 0 
1080 -55 1 1  
1060 -26 2 
1040 -19 4 
1020 -15 5 
1000 -11 9 
980 -26 10 
960 -15 1 
940 -10 IO 
920 -13 14 
900 -18 10 
880 -35 -4 

in -phase% 
100 

-20.3 
-18.8 
-26.6 
-17.7 
-11.3 
-14.6 
-13.5 
-10.2 
-16.7 

24.2 
-17.2 
-16.2 
-18.8 
-17.2 
-16.7 
-15.1 
-12.4 
-3.1 
-11.3 
-8.0 
-5.1 
-0.6 

9.1 
11.3 
10.8 
5.1 

-14.0 
-28.8 
-14.6 
-10.8 
-8.5 
-6.3 
-14.6 
-8.5 
-5.7 
-7.4 
-10.2 
-19.3 

t i o n  
W d i p r  

20.3 
18.8 
26.6 
17.7 
11.3 
14.6 
13.5 
10.2 
16.7 

-24.2 
17.2 
16.2 
18.8 
17.2 
16.7 
15.1 
12.4 
9 .1  
11.3 
8.0 
5.1 
0.6 

-9.1 
-11.3 
-10.8 
-5.1 

14.0 
28.8 
14.6 
10.8 
8.5 
6,3 
14.6 
8.5 
5.7 
7.4 
10.2 
19.3 

S i g n  Moving 
Conven- sum of P a i r s  

of E n t r i e s  
' ( M ~ + M ~ )  

39.1 
45.4 
44.3 
29.0 
25.9 
28.1 
23.7 
26.9 

-7.5 
-7.0 

33.4 
35.0 
36.0 
33.9 
31.8 
27.5 
21.5 
20.4 
19.3 
13.1 

L 5.7 
-8.5 
-20.4 
-22.1 
-15.9 

42.8 
43.4 
25.4 
19.3 
14.8 

23.1 
14.2 
13.1 
17.6 
29.5 
34.9 

20.9 

F i l t e r e d  Output  
1 s t .  D i f f e r e n c e  
A l t e r n a t e  E n t r i e s  
f2  ,3=(M3+M4) - (Ml+M2) 

5.2 
-16.4 
-18.4 
-0.9 
-2.2 
-1.2 
-31.2 
-33.9 

40.9 
42.0 
2.6 

-1.1 
-4.2 
-16.4 
-10.3 
-7.1 
-2.2 
-7.3 
-13.6 
-21.6 
-26.1 
-13.6 

4.5 

-17.4 
-24.1 
-10.6 

1.6 
8.3 

-6.7 
-10.0 
-3.4 

16.4 
17.3 

-2.0 
-13.9 
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APPENDIX E 

EM16 Data and F r a s e r - f i l t e r  Results 

Longitude In- Quad Dip  Angle 
m West phase r a t u r e  ArcTan 

% % in-phase% 
100 

L i n e  2000 m North  continued 

860 -28 
840 -2 1 
820 -16 
800 -23 
780 -13 
760 -2 
740 -8 
720 -12 
700 -6 
680 -2 
660 -4 
640 1 
620 0 
600 3 

L i n e  2050 m North  

1100 -25 
1080 -28 
1060 -20 
I040 -17 
1020 -5 
1000 0 
980 -3 
960 -6 
940 -7 
920 -10 
900 -12 
880 -22 
860 -21 
840 -19 
820 -16 
800 - 1 1  
780 -9 
760 -6 
740 -5 
720 0 
700 1 
680 3 
660 8 
640 12 

-7 
-5 
-6 
-13 
-10 
-7 
-15 -18 

-19 
-22 
-20 
-40 
-29 
-35 

0 
- 1  
3 
3 
8 
8 
4 
10 
I8 
17 
12 
4 
-8 
-9 
-9 
- 1 1  
-17 
-12 
-20 
-18 
-18 
-20 
-31 
-27 

-15.6 
- 1  1.9 
-9.1 
-13.0 
-7.4 
-1.1 
-4.6 
-6.8 
-3.4 
-1.1 
-2.3 
0.6 
0 
1.7 

-14.0 
-15.6 

-9.6 
-2.9 
0 
-1.7 
-3.4 
-4.0 
-5.7 
-6.8 
-12.4 
-11.9 
-10.8 
-9.1 
-6.3 
-5.1 
-3.4 
-2.9 
0 
0.6 
I .7 
4.6 
6.8 

-11.3 

W d ip+ 

15.6 
11.9 
9.1 
13.0 
7.4 
1.1 
4.6 
6.8 
3.4 
1.1 
2.3 
-0.6 
0 
-1.7 

14.0 
15.6 
11.3 
9.6 
2.9 
0 
I .7 
3.4 
4.0 
5.7 
6.8 
12.4 
11.9 
10.8 
9. I 
6.3 
5.1 
3.4 
2.9 
0 
-0.6 
-1.7 
-4.6 
-6.8 

Sign Moving 
Conven- sum o f  P a i r s  
t i o n  of E n t r i e s  

( M ~  + M ~  ) 

27.5 
21 .o 
22.1 
20.4 
8.5 
5.7 
11.4 
10.2 
4.5 
3.4 
1.7 

-0.6 
-1.7 

29.6 
26.9 
20.9 
12.5 
2.9 
I . 7  
5.1 
7.4 
9.7 
12.5 
19.2 
24.3 
22.7 
19.9 
15.4 
11.4 
8.5 
6.3 
2.9 
-0.6 
-2.3 
-6.3 
-11.4 
-14.8 

F i l t e r e d  Output 
1st. D i f f e r e n c e  
Al ternate  E n t r i e s  
f 2, 3=(M3+M4 ) - (Ml+M2) 

-5.4 
-0.6 
-13.6 
-14.7 
2.9 
4.5 
-6.9 
-6.8 
-2.8 
-4.0 
-3.4 

-8.7 
-14.4 
-18.0 
-10.8 
2.2 
5.7 
4.6 
5.1 
9.5 
11.8 
3.5 
-4.4 
-7.3 
-8.5 
-6.9 
-5.1 
-5.6 
-6.9 
-5.2 
-5.7 
-9.1 
-8.5 
-2.3 

APPENDIX E 

EM16 Data and F r a s e r - f i l t e r  Results 

Longitude In- Quad- D i p  Angle 
m West phase r a t u r e  ArcTan 

% % in-phase% 
t o o  

L i n e  2050 m North continued 

620 14 -25 
600 10 -35 

L i n e  2100 m North 

1100 
1080 
1060 
1040 
1020 
1000 
980 
960 
940 
920 
900 
880 
860 
840 
820 
800 
780 
760 
740 
720 

c80 
660 
640 
620 
600 

!OO 

-55 
-31 
-29 
-9 

1 
4 
-6 
2 
8 
13 

-8 
-6 
- 1 1  
-19 
- 1 1  
-17 
-19 
-8 
0 
-4 
-4 
0 
4 
1 1  
IO 
25 

7 
2 
4 
0 
10 
10 
8 
8 
20 
21 
9 
3 
-4 
-12 
-16 
-20 
-I8 
-14 
-16 
-26 
-27 
-28 
-26 
-25 
-33 
-43 

Line 2150 m North 

1100 -44 3 
1080 -30 3 
1060 -25 0 
1040 -14 0 
1020 0 3  
1000 1 1  6 
98 0 9 8  

8.0 
5.7 

-28.8 
-17.2 
-16.2 
-5.1 
0.6 
2.3 
-3.4 
1.1 
4.6 
7.4 
-4.6 
-3.4 
-6.3 
-10.8 
-6.3 
-9.6 
-10.8 
-4.6 
0 

-2.3 
-2.3 
0 
2.3 
6.3 
5.7 
14.0 

-23.7 
-16.7 
-14.0 
-8.0 
0 
6.3 
5.1 

t ion 
W dip+ 

-8.0 
-5.7 

28.8 
17.2 
16.2 
5.1 
-0.6 
-2.3 
3.4 

-1.1 
-4.6 
-7.4 
4.6 
3.4 
6.3 
10.8 
6.3 
9.6 
10.8 
4.6 
0 
2.3 
2.3 
0 
-2.3 
-6.3 
-5.7 
-14.0 

23.7 
16.7 
14.0 
8.0 
0 
-6.3 
-5.1 

Sign Moving F i l t e r e d  Output 
Conven- sum o f  P a i r s  1 s t .  D i f f e r e n c e  

o f  e n t r i e s  A l t e r n a t e  E n t r i e s  
h1 + M ~  ) f2,3=(M3+M4)- (M1+M2) 

-13.7 

46.0 
33.4 
21.3 
4.5 
-2.9 
1.1 
2.3 
-5.7 
-12.0 
-2.8 
8.0 
9.7 
17.1 
17.1 
15.9 
20.4 
15.4 
4.6 
2.3 
4.6 
2.3 
-2.3 
-8.6 
-12.0 
-19.7 

40.4 
30.7 
22.0 
8.0 
-6.3 
-11.4 
-31.7 

-24.7 
-28.9 
-24.2 
-3.4 
5.2 
-6.8 
-14.3 
2.9 
20.0 
12.5 
9. I 
7.4 
-1.2 
3.3 
-0.5 
-15.8 
-13.1 
0 
0 
-6.9 
-10.9 
-9.7 
-11.1 

-18.4 
-22.7 
-28.3 
-19.4 
-25.4 
-21.5 
18.6 
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APPENDIX E 

EM16 Data and F r a s e r - f i l t e r  Resul ts  

APPENDIX E 

EM16 Data and f r a s e r - f i l t e r  Results 

Longitude In- Quad- Dip Angle 
m West Dhase r a t u r e  ArcTan 

Sign Moving 
Conven- sum o f  P a i r s  

Sign Moving ' F i l t e r e d  Output 
Conven- sum o f  P a i r s  1 s t .  D i f f e r e n c e  

F i l t e r e d  Output 
1s t .  D i f f e r e n c e  
A I  terna t e  E n t r i e s  
f2,3=(M3+M4) - (Ml+H2) 

Longitude In- Quad- D i p  Angle 
m West phase r a t u r e  ArcTan 

% % in-phase% 
100 

t ion 
W dip+ 

-26.6 
-6.3 
-6.8 
-2.3 
0 
7.4 
12.4 
10.2 
11.3 
18.8 
14.0 
10.8 
6.3 
1.7 

-5.7 
-3.4 
-7.4 
0 
-4.6 

24.2 
26.1 
26.6 
14.6 
12.4 

-2.9 
-6.8 
- 1  1.9 
-8.0 
-8.5 
-9.1 
-5.1 
-1.7 
3.4 
7.4 
7.4 
6.3 
3.4 
2.3 
0 

o f  E n t r i e s  
( M ~ + M ~ )  

t ion 
W d ip+ 

-0.6 
-9.6 
-6.3 
-1 1.3 
-2.9 
-10.8 

-26.1 
28.8 
21.8 
21.3 
14.6 
11.9 
1.7 

-9.6 
-10.8 
-13.0 
-6.8 
7.4 
6.3 
4.0 
0.6 
0 
4.0 
5.7 
2.9 
1.1 

-1.7 
-8.0 
-18.3 
-9. I 
-10.8 
-14.6 

28.4 
27.0 
30.1 
24.2 

% % in-phase% 
100 

Line 2200 m North continued L ine 2150 m North  continued 

960 50 
940 1 1  
920 12 
900 4 
880 0 
860 -13 
840 -22 
820 -18 
800 -20 
780 -34 
760 -25 
740 -19 
720 - 1  1 
700 -3 
680 10 
660 6 
640 13 
620 0 
600 8 

36 26.6 
14 6.3 
18 6.8 
12 2.3 
7 0 

-4 -7.4 
-19 -12.4 
-18 -10.2 

-11.3 
-40 -27 -18.8 
-36 -14.0 
-36 -10.8 
-34 -6.3 
-29 -1.7 
-40 5.7 
-29 3.4 
-41 7.4 
-35 0 
-33 4.6 

700 1 -23 
680 17 -24 
660 1 1  -33 
640 20 -37 
620 5 -38 

19 -40 600 

0.6 
9.6 
6.3 
11.3 
2.9 
10.8 

26.1 
-28.8 
-21 .8 
-21.3 
-14.6 
- 1  1.9 
-1.7 
9.6 
10.8 
13.0 
6.8 
-7.4 
-6.3 
-4.0 
-0.6 
0 
-4.0 
-5.7 
-2.9 
-1.1 
1.7 
8.0 
18.3 
9.1 
10.8 
14.6 

-28.4 
-27.0 
-30.1 
-24.2 

-10.2 -7.4 
-15.9 1.7 
-17.6 3.9 
-14.2 
-13.7 

-32.9 
-13.1 
-9.1 
-2.3 
7.4 
19.8 
22.6 
21.5 

32.8 
24.8 
17.1 
8.0 
-4.0 
-9.1 
-10.8 
-7.4 
-4.6 

30.1 

23.8 
10.8 
16.5 
22. I 
15.2 
1.7 
7.5 
11.3 

-5.3 
-15.7 
-16.8 
-21.1 
-17.1 
-6.8 
1.7 
6.2 

L i n e  2250 m North  

1100 -49 
1080 -55 
I060 -40 
1040 -39 
1020 -26 
1000 -2 1 
980 -3 
960 17 
940 19 
920 23 
900 12 
880 -13 
860 - 1 1  
840 -7 
820 - 1  
800 0 
780 -7 
760 -10 
740 -5 
720 -2 
700 3 
680 14 
660 33 
640 16 
620 19 
600 26 

-2 
0 

-3 
-4 
-6 
-5 
5 
14 
I7 
25 
29 
-20 
-10 
-13 
-I5 
-24 
-22 
-36 
-25 
-28 
-30 
-36 
-40 - 26 
-25 
-31 

40.4 
-14.7 
-16.6 
-22.3 

-34.0 
-16.9 
0.6 
24.4 
33.5 
9.7 
-9.1 
-9.7 
-0.6 
9.1 
4.6 
-5.7 
-9.2 
-13.7 
-25.7 
-17.7 
6.4 
2.0 

-33.4 

2.7 
50.6 
43.1 
35.9 
26.5 
13.6 

-6.9 
-20.4 
-23.8 
-19.8 
0.6 

. 13.7 
10.3 
4.6 
0.6 
4.0 
9.7 
8.6 
4.0 
-0.6 
-9.7 
-26.3 
-27.4 

-25.4 
-19.9 

L i n e  2200 rn North  

1100 -45 
1080 -49 
1060 -50 
1040 -26 
1020 -22 
1000 5 
98 0 12 
960 21 
940 14 
920 15 
900 16 
880 9 
860 3 
840 -6 
820 -13 
800 -13 
780 - 1 1  
760 -6 
740 -4 
720 0 

-24.2 

- 1  -26.6 
-2 -14.6 
-3 -12.4 

0 
0 -26.1 

6 2.9 
8 6.8 
18 11.9 
21 8.0 
28 8.5 
18 9.1 
31 5.1 
0 I .7 
-21 -3.4 
-26 -7.4 
-25 -7.4 
-26 -6.3 

-3.4 
-23 -2.3 -23 
-32 0 

50.3 
52.7 
41.2 
27.0 
9.5 
-9.7 
-18.7 
-19.9 
-16.5 
-17.6 
-14.2 
-6.8 
1.7 
10.8 
14.8 
13.7 
9.7 
5.7 
2.3 
-0.6 

-9.1 
-25.7 
-31.7 
-36.7 
-28.2 
-12.2 
2.2 
2.3 
2.3 
10.8 
15.9 
17.6 
13.1 
2.9 
-5.1 
-8.0 
-3.4 
-6.3 
-12.5 
-15.3 

L i n e  2300 m North  

1100 -54 -1 
1080 -51 -4 
1060 -68 0 
1040 -45 0 

55.4 
57.1 
54.3 
38.8 

-1.1 
-18.3 
-27.8 
-21.2 
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APPENDIX E 

I 1  EN16 Data and F r a s e r f i l t e r  Results 

Longitude In- Quad- Oip Angle 
m West phase ra ture  ArcTan 

% % in-phase% 
IO0 

Line 2300 m N o r t h  continued 

1020 -26 
1000 -21 
980 -10 
96 0 0 
940 7 
920 4 
900 0 
880 -21 
860 -I3 
840 0 
820 - 1  
800 1 
780 - 1  
760 0 
740 4 
720 4 
700 21 
680 28 
660 I7 
640 22 
620 39 
600 60 

L i n e  2350 m North  

1100 -29 
1080 - 48 
1060 -35 
1040 -35 
1020 -18 
1000 - 29 
980 -16 
960 -10 
940 0 
920 -6 
900 -15 
880 0 
860 0 
840 1 
820 3 
800 -2 
780 -4 
760 1 

-3 
-2 
3 
10 
12 
15 
12 

- 1  1 
-22 
-10 
-13 
-22 
-22 
-30 
-26 
-29 
-36 
-32 
-24 
-29 
-27 
-39 

0 
0 
-2 
0 
-2 

1 
0 
10 
12 
6 
1 
4 

-3 
- 1 1  
-16 -12 

-24 
-24 

-14.6 
-11.9 
-5.7 
0 
4.0 
2.3 
0 
-11.9 
-7.4 
0 
-0.6 
0.6 
-0.6 
0 
2.3 
2.3 
11.9 
15.6 
9.6 
12.4 
21.3 
31 .O 

-16.2 
-25.6 
-19.3 
-19.3 
-10.2 
-16.2 
-9.1 
-5.7 
0 
-3.4 
-8.5 
0 
0 
0.6 
1.7 

-1.1 
-2.3 
0.6 

Sign Moving 
Conven- sum o f  P a i r s  
t ion 
W d ip+ 

14.6 
11.9 
5.7 
0 
-4.0 
-2.3 
0 
11.9 
7.4 
0 
0.6 
-0.6 
0.6 
0 
-2.3 
-2.3 
- 1  I .9 
-15.6 
-9.6 
-12.4 
-21.3 
31 .o 

16.2 
25.6 
19.3 
19.3 
10.2 
16.2 
9.1 
5.7 
0 
3.4 
8.5 
0 
0 
-0.6 
-1.7 

1.1 
2.3 
-0.6 

o f  E n t r i e s  
( M ~ + M ~  ) 

26.5 
17.6 
5.7 
-4.0 
-6.3 
-2.3 
11.9 
19.3 
7.4 
0.6 
0 
0 
0.6 
-2.3 
-4.6 
-14.2 
-27.5 
-25.2 
-22.0 
-33.7 
-52.3 

41.8 
44.9 
38.6 
29.5 
26.4 
-25.3 
14.8 
5.7 
3.4 
11.9 
8.5 
0 
-0.6 
-2.3 
-0.6 
3.4 
1.7 

-1.7 

F i l t e r e d  Output 
1 s t .  D i f f e r e n c e  
Al ternate  Entr ies  
f ,3+(M3+M4 ) - (MI+M2) 

-20.8 
-21.6 
-12.0 
1.7 
18.2 
21.6 
-4.5 
-18.7 
-7.4 
-0.6 
0.6 
-2.3 
-5.2 
-11.9 
-22.9 
-11.0 
5.5 
-8.5 
-30.3 

-3.2 
-15.4 
-12.2 
-4.2 
-11.6 
-19.6 
-11.4 
6.2 
5.i 

- 1  1.9 
-9.1 
-2.3 
0 
5.7 
2.3 
-5.1 
-4.5 
-6.3 

APPENDIX E 

EM16 Data and F r a s e r - f l l  t e r  Results 

Longitude In- Quad- Dip Angle 
rn West phase r a t u r e  ArcTan 

% .% in-phase.% 
100 

Line 2350 m North continued 

740 2 -32 
720 3 -21 
700 1 1  -28 
680 25 -23 
660 66 -33 
640 36 -30 
620 52 -31 
600 90 -35 

Line 2400 m North  

1100 -35 4 
1080 -60 6 
1060 -44 -4 
I040 -35 -3 
1020 -29 1 
1000 -19 -2 
980 -22 -2 
960 -25 -2 
940 -125 16 
920 -45 -6 
900 -31 -9 
880 -32 -12 
860 -38 - 1 1  
840 -14 -8 
820 -4 -10 
800 - 1  -19 
780 17 -17 
760 12 -17 
740 3 -22 
720 I O  -33 
700 16 -33 
680 60 -29 
660 36 -35 
640 40 -38 
620 53 -38 
600 25 -32 

Line 2450 m North 

1100 -58 18 
1080 -38 3 
1060 -40 2 

1.1 
1.7 
6.3 
14.0 
33.4 
19.8 
27.5 
42.0 

-19.3 
-31.0 
-23.7 
-19.3 
-16.2 
-10.8 
-12.4 
-14.0 
-51.3 
-24.2 
-17.2 
-17.7 
-20.8 
-8.0 
-2.3 
-0.6 
9.6 
6.8 
1.7 
5.7 
9.1 
31.0 
19.8 
21.8 
27.9 
14.0 

-30.1 
-20.8 
-21.8 

t ion 
W dip+ 

-1.1 
-1.7 
-6.3 
-14.0 
-33.4 
-19.8 
-27.5 
-42.0 

19.3 
31 . O  
23.7 
19.3 
16.2 
10.8 
12.4 
14.0 
51.3 
24.2 
17.2 
17.7 
20.8 
8.0 
2.3 
0.6 
-9.6 
-6.8 
-1.7 
-5.7 
-9.1 
-31 .O 
-19.8 
-21.8 
-27.9 
-14.0 

30.1 
20.8 
21.8 

Sign Moving F i l t e r e d  Output 
Conven- sum o f  Pai rs  1 s t .  D i f f e r e n c e  

of E n t r i e s  A l t e r n a t e  Entr ies  
( M ~ + M ~  ) f2 ,  )=(H3+M4) - (HI+M2) 

-2.8 -17.5 
-8.0 -39.4 
-20.3 -32.9 
-47.4 0.1 
-53.2 -16.3 
-47.3 
-69.5 

-53.2 -16.3 
-47.3 
-69.5 

50.3 
54.7 
43.0 
35.5 
27.0 
23.2 
26.4 
65.3 
75.5 

' 41.4 
34.9 
38.5 
28.8 
10.3 
2.9 
-9.0 
-16.4 
-8.5 
-7.4 
-14.8 
-40.1 
-50.8 
-41.6 
-49.7 
-41.9 

50.9 
42.6 
39.0 

-10.3 

-16.0 
-12.3 
-0.6 
42.1 
49.1 
-23.9 
-40.6 
-2.9 
-6.1 
-28.2 
-25.9 
-19.3 
-19.3 
0.5 
9.0 
-6.3 
-32.7 
-36.0 
-1 .5 

1.1 
-0.3 

-19.2 

-11.9 
-1.8 
4.5 



-xxvi i -  -xxvi i i-  

APPEN0IX.E 

EM16 Data and F r a s e r - f i l t e r  Results 

Longitude In- Quad- Dip  Angle 
m West phase r a t u r e  ArcTan 

% % in-phase% 
100 

Line 2450 m North  continued 

1040 -3 1 
1020 -45 
1000 -35 
980 -23 
960 -34 
940 -60 
920 -26 
900 -23 
880 -20 
860 -33 
840 - 28 
820 -19 
800 -8 
780 -3 
760 6 
740 IO 
720 9 
700 21 
680 29 
660 43 
640 37 
620 38 
600 26 

Line 2500 m North  

-3 
-2 

0 
-1 
IO 
10 

- 1  
3 

-7 -10 

-8 - 1 1  

-14  
- 1  1 

-10 
-20 
-27 
-30 
-21 
-32 
-29 
-30 
-29 

1100 -33 -5 
1080 -40 -2 
1060 -16 0 
1040 -25 0 
1020 -16 -1  
1000 - 1 4  -3 
980 -8 0 

1 
4 

960 
940 
920 - I 7  3 
900 -30 -2 
880 -25 -7 
860 -35 -5 
840 -44 -6 
820 -35 - 1 1  
800 -35 -13 
780 -22 -10  

-17.2 
-24.2 

-13.0 
-18.8 
-31 .O 
-14.6 
-13.0 
-11.3 
-18.3 
-15.6 
-10.8 
-4.6 
-1.7 

3.4 
5.7 
5.1 
11.9 
16.2 
23.3 
20.3 
20.8 
14.6 

-19.3 

-18.3 
-21.8 
-9.1 
-14.0 
-9.1 
-8.0 
-4.6 
-7 .4 
- 1 . 7  
-9 .6  
-16.7 
-14.0 
-19.3 
-23.7 
-19.3 
-19.3 
-12.4 

Sign Moving 
Conven- sum of P a i r s  
t i o n  o f  E n t r i e s  
W dip+ 

17.2 
24.2 
19.3 
13.0 
18.8 
31 .O 
14.6 
13.0 
11.3 
18.3 
15.6 
10.8 
4.6 
1.7 

-3.4 
-5.7 
-5.1 
-11.9 
-16.2 
-23.3 
-20.3 
-20.8 
-14.6 

18.3 
21.8 
9.1 
14.0 
9.1 
8.0 
4.6 
7 .4  
1.7 
9.6 
16.7 
14.0 
19.3 
23.7 
19.3 
19.3 
12.4 

+ M ~  ) 

41.4 
43.5 
32.3 
31.8 
49.8 
45.6 
27.6 
24.3 
29.6 
33.9 
26.4 
15.4 
6 .3  

-1.7 
-9.1 
-10.8 
-16.0 
-28.1 
-39.5 
-43.6 
-41.1 
-35.4 

4 0 . 1  
30.9 
23.1 
23.1 
17.1 
12.6 
12.0 
9 .1  
1 1 . 3  
26.3 
30.7 
33.3 
43.0 
43.0 
38.6 
31.7 
18.7 

F i l t e r e d  Output 
1st .  D i f f e r e n c e  
A I  ternate  E n t r i e s  
f ,3=(M3+M4) - (fll+M2) 

-9.1 
-11.7 

17.5 
13.8 

-22.2 
-21.3 
2.0 
8 .4  

-3.2 
-18.5 
-20.1 
-17.1 
-15.4 
-9.1 
-6.9 
-17.3 
-23.5 
-15.5 
-1.6 
8.2 

-17.0 
-7.8 
-6.0 
-10.5 
-5.1 
-3.5 
-0.7 

17.2 
19.4 
7.0 
12.3 
9 .7  

-4.4 
-11.3 
-19.9 
-27.7 
-22.1 

APPENDIX E 

EM16 Data and Fraser - f  i l t e r  Results 

Longitude In- Quad- Dip  Angle Sign Moving, F i  1 t e r e d  Output 
m West phase r a t u r e  ArcTan Conven- sum o f  P a i r s  1 s t .  D i f f e r e n c e  

% % in-phase% t i o n  of  E n t r i e s  A l t e r n a t e  E n t r i e s  
100 W dip+ (Ml+M2) f 2,  3= (M3+f14 ) - ( H 1  +M2 ) 

L i n e  2500 m North  continued 

760 
740 
720 
700 
680 
660 
640 
620 
600 

-11 -14 
4 -12 
2 -20 
I3  -16 
25 -19 
31 -26 
50 -13 
30 -21 
37 -33 

-6.3 
2.3 
1.1 
7.4 
14.0 
17.2 
26.6 
16.7 
20.3 

6.3 
-2.3 
-1.1 
-7.4 
-14.0 
-17.2 
-26.6 
-16.7 
-20.3 

4.0 -12.5 
-3.4 -18.0 
-8.5 -22.7 
-21.4 -22.4 
-31.2 -12.1 
-43.8 11.8 
-43.3 
-37.0 
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CERTIFICATE OF QUAL F I CAT ON 

I ,  Lawrence R. Solkoski, of 50-3425 EAst 49th. Avenue in the 

City of Vancouver, British Columbia do hereby certify: 

That i am a self-employed consulting geologist with office at 807 East 

6th. Avenue, Vancouver, British Columbia; 

That I am a graduate of the University of Manitoba where I did obtain my 

Bachelor o f  Science degree in Geology in 1973; 

That I am a Member of the Geological Association o f  Canada; 

That my principal employment since graduation has been in the field of 

mineral exploration and that my experience in Canada, The United States 

of America, The Philippines and Malaysia has been in a wide range of 

geological environments; 

That this report is based on a review o f  the published literature on the 

Iva-Fern Property and legal agreements between Agincourt Explorations Inc. 

and the optionors of the property, and on work conducted and supervised 

by me on the Iva-Fern Property from September 21 to October 20, 1986. 

That I have no interest in the Iva-Fern Property nor in the securities of 

Agincourt Explorations Inc. 

Dated at Vancouver, British Columbia, this 30th. day of December, 1986. 

Lawrence R.  Solkoski, B.Sc. 
Consulting Geologist 
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That I am a se l f -employed m in ing  eng ineer  w i t h  o f f i c e  a t  s u i t e  701, 

543 G r a n v i l l e  S t r e e t ,  Vancouver, B r i t i s h  Columbia; 

That I am a graduate o f  Queen’s U n i v e r s i t y  a t  K ings ton  where I d i d  o b t a i n  

my Bachelor  o f  Science degree i n  M in ing  Eng ineer ing  i n  1986; 

That my p r i n c i p a l  employment s i n c e  1985 has been i n  t h e  f i e l d  o f  m ine ra l  

exp 1 o r a  t ion  ; 

That t h i s  r e p o r t  i s  based on da ta  s u p p l i e d  by Ag incour t  E x p l o r a t i o n s  Inc .  

on l i t e r a t u r e  and documentation a v a i l a b l e  f o r  p u b l i c  i nspec t i on ,  and on 

da ta  generated by work conducted and superv ised by me on the  Iva-Fern 

Proper ty  f rom September 21, 1986 t o  October 20 ,  1986; 

That I have no i n t e r e s t  i n  t h e  rva-Fern P roper t y  n o r  i n  t h e  s e c u r i t i e s  

o f  Ag incour t  E x p l o r a t i o n s  Inc .  n o r  do I expect  to  r e c e i v e  any. 

Dated a t  Vancouver, t h i s  30 th  day o f  December, 1986. 

C.  Geof fery  SpearFnng, B.Sc. (Eng.) 
Consu l t i ng  M in ing  Engineer 
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F i g u r e  4 A  
Legend to General Geology 
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THREE S I S E R S  FORMATION undivided 

Quartzite; grit 

Polymict conglomerate 

Interbedded grit and quartzite; quartz-pebble conglomerate and phyllite 

MONK FORMATION: undivided 

Grey phyllite; black graphitic phyllite 

Laminated limestone 

Grey phyllite; quartzite 

IRENE VOLCANIC FORMATION Massive to schistose greenstone, 
mafic tuff ;  phyllite. 

TOBY FORMATION: Plyrnict conglomerate; conglomerate quartzite 
and pelite: quartzite 

. xxxxx Dolomite horizon 
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NOTES: Aeromagnetic survey i s  
from Geological Survey 
of Canada, Map 84766. 

Topography is  from N.T.S 
Map 82 F/7 BOSWELL 
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