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1-00 INTRODUCTION 

1.10 Specific Location 

The work being reported on was done in the Mark and Matthew 
Creek areas west and northwest of Kimberley, B.C. Access 
to these areas is by logging and exploration roads. 

1.20 Property Description 

The property being investigated forms part of the Sullivan 
Mine claim group, owned by Cominco Ltd. Cominco has operated 
the mine for about 75 years. The Sullivan stratiform Ag-Pb- 
Zn-Fe sulphide deposit is one of the most important of 
its type worldwide and has contributed. significantly to 
the mineral wealth generated in the province of British 
Columbia. 

1.30 Mappins and Soil SamplLng 

Geological mapping, primarily structural, was done in three 
separate areas, the northeast fork of Matthew creek, west 
of Matthew Creek, and northwest of Mark Creek. Soil sampling 
w a s  done in the northeast fork of Matthew Creek. 

1.40 Claims Explored 

Claims in portions of. the Late, Mat, Clair and Bad groups, 
parts of the Sullivan Mine claim group, were explored. 
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2.10 GeoloqicaJ Mappinq 

2.11 Objective 

Geological mapping, in particular for structural inform- 
ation, was collected in the northeast fork of Matthew 
Creek, west of the main fork of Matthew Creek and 
in the northwest fork of Mark Creek (See Index Map 
- Page 13). Work in the first two areas was done 
to define geometric properties of regional scale folds 
prior to drilling. Work in the latter area was done 
to test a theory that a major west-dipping thrust 
fault was present there. 

2.12 (a) Northeast Fork of Matthew Creek - Results 
Possible broken rock in the fold core in the northeast 
fork of Matthew Creek was considered to be a potential 
source of drilling trouble. Detailed structural measure- 
ments were collected predominantly from the west side 
of the structure and near where the drill hole was 
planned (Fig. 2.1-1). The data are plotted on equal 
area stereonets, Figures 2.1-2, 2.1-3, and 2.1-4. 
The fold is a relatively upright and open structure, 
in contrast to most folds in the region; the axial 
plane dips 800 toward 2650 and the axis plunges 200 
toward 3450. The fold axial plane, where crush zones 
and broken rock would be most likely, was deemed to 
be east of the planned 650 m long hole. A s  is turned 
out no serious drilling problems were encountered. 

- Interpretation 
This fold is relatively open and plunges gently NNW 
compared with overturned folds that have gentle N 
to NNE plunges that are typical regionally. This 
structure is interpreted to be a hangingwall anticline 
developed over an inclined "ramp" to "flat" inflection 
in a fault surface; the "ramp" being the west-dipping 
Matthew Creek Thrust and the "flat" being the north- 
dipping Kimberley Fault. 

2.12 <b) West of Matthew Creek - Results 
Mapping west of the main (south flowing) part of Matthew 
Creek identified a major west-dipping thrust zone, 
predicted by theory based on past mapping. This fault 
is named the Matthew Creek Thrust (Fig. 2.1-5). The 
thickest, continuous interval of sheared rock is 60 
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meters wide. 

Measurements of shearing and associated lineations 
(slickenside nnd crenulation) along the northern 5 
km of the Matthew Creek Thrust are summarized on an 
equal area stereo net (Fig. 2.1-6). Rocks in the 
thrust zone 
in outcrop and hand specimen (Fig. 2.1-7). &he inter- 
section of two shears which blend in a characteristic 
fnshion. 

nr0 mylanitic and display good S/C fabrics,S/Cf,&;e;I 

2 cm 

F u l l  Size 

Fiqure 2.1-7 S I C  fabric in sawn specimen from the 
Matthew Creek Thrust. (Two shear directions.) 

- Interpretation 

The mylonitic rocks mapped at several localities west 
of the main fork of Matthew Creek are interpreted 
to represent a west-dipping thrust zone. Steepening 
of an initial shallow dip by underthrusting ma'y explain 
the present apparently steep (6001 dip: alternatively 
this part of the fault may be a steep ramp. A t  the 
northern end this fault swings to the east and merges 
with the Kimberley Fault on Hark Hill. To the south 
the fault disappears into the St. Mary River valley 
and is inferred to link with the St. Mary Fault. 
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2.12 (c) Northwest Mark Creek - Results 

Mapping in a part of the northwest Mark Creek area 
was undertaken to develop an understanding of structures 
that might project southerly into areas where drilling 
is being considered. Rocks in the area mapped <Fig. 2.1-8) 
belong primarily to the Upper Aldridge Formation. 
The dominant rock types are argillite and subwacke 
to wacke that is rust weathering; the argillite is 
medium grey, the subwacke-wacke is genrally dark grey 
to black, rarely white; the argillite is uniform or 
massive, the subwacke-wacke is -usually very finely 
internally laminnted; the subwacke-wacke contains 
very fine silt grains in an argillaceous matrix; these 
lithotypes are laminated to very-thin bedded with 
respect to each other, bed contacts are sharp and 
flat: pyrrhotite and pyrite (about 1 or 2% of the 
rock in places) is restricted to the subwacke-wacke 
lithotypes. 

Folds were observed in Upper Aldridge strata only. 
AdJacent formations were not sufficiently exposed 
to reveal structures in the area mapped. The folds 
observed are developed on the limbs of larger structures. 
Folds are overturned with axial planes that dip moderntely 
<+410) west and axes that plunge gently north (Figures 
2.1-9,-10 and -11). The folds have gentle east-dipping 
limbs; and steep, overturned, west-dipping limbs. 
The largest steep limb (containing numerous small 
folds) has a veritical extent greater than 250 m. 
Assymmetry of small folds in this limb indicates a 
mnjor anticline axial plane is to the west and a corres- 
ponding syncline axial plane is to the east (small 
folds are "S" when viewer faces down plunge). 

- Interpretation 

Outcrop distribution is poor but it is apparent that 
major overturned fold limbs occur no more than one 
kilometer apart. It should be possible to position 
drill sites a kilometer or two south so that the hole 
is collared in the desired pnrt of a structure, however 
because the axial planes dip about 410 west, any hole 
more than 700 metres long will d r i l l  through major 
folds. 
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2.13 Conclusions 

The anomalous fold in the northeast fork of Matthew 
Creek is a hangingwall anticline developed above the 
inclined surface of the Matthew Creek Thrust-Kimberley 
Fault system. A west dipping fault west of the main 
fork of Matthew Creek is a thrust of regional signifi- 
cance. Folding in the northwest fork of Mark Creek 
is extensive and will likely result in drilling problems 
in that area. 
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This pattern indicates 

the fold limbs. 
W little variation in 

F I G U R E  2.1-2  

N E  Fork o f  Matthew Creek 
Poles to Bedding 
E q u a l  Area N e t  



P a g e  7 

W 

U 0 Mid-Range  P o i n t  
80° + 265O 
A p p r o x i m a t i o n  o f  
F o l d  A x i a l  P l a n e .  

FIGURE 2 . 1 - 3  
N E  F o r k  o f  M a t t h e w  Creek 

P o l e s  t o  C l e a v a g e  
E q u a l  A r e a  Net 
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0 Mid-Range Point 
200 + 34 5 O  
Approximation o f  
Fold Plunge. 
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FIGURE 2.1.-4 
NE Fork o f  Matthew Creek 
Bedding/Cleavage Intersections 

Equal Area Net 
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A 
A 

A Slickenside and Crenulation 

Great c i r c l e  indicates shear 
zone t o  d i p  approximately 
60° toward 275O.  

w Linea t i  ons 
FIGURE 2.1-6 

Matthew Creek T h r u s t  Zone 
S t r u c t u r a l  Data 
E q u a l  Area Net 
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1 .. Bedding 

V 
Great c i r c l e  drawn perpendicular 

o f  0 7 O  toward 359 . to bedding/cleava e intersection 
FIGURE 2.1-9 

Northwest Nark Creek 
Poles to Bedding 
Equal Area Net 
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$? Mid-Range Po in t  i n d i c a t e s  
approximate d i p  o f  c l eavaae  
and f o l d  a x i a l  p lanes  t o  be 
410 toward 2630. 

F I G U R E  2.1-10 
N o r t h w e s t  Mark Creek 

P o l e s  t o  C l e a v a a e  
E q u a l  A r e a  Net 
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* Mid-Range Point 
indicates structual 
plunge to !e 07' 
toward 359 

w FIGURE 2.1-11 
Northwest Mark Creek 

Bedding/Cleavage Intersections 
Equal Area Net 
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2.00 DETAILED TECHNICAL DATA AND INTERPRETATION - Cont'd. 
U 

2.20 Geochemistry 

2.21 03ective 

The objective of this work was to locate exploration 
targets . 
2.22 Results 

Ninety soil samples collected at 50 m intervals along 
parts of both sides of the northeast fork of Matthew 
Creek were analyzed for copper, lead and zinc. Sampled 
lines and start and end point sample numbers are shown 
in Figure 2.2-1; The data is shown in Table 2.2-1. 
Material sampled was B Horizon, 15 to 25 cm deep, 
overburden material is glacially transported only 
a very short distance, as most rock fragments are 
angular. 

2.23 Interpretation 

Results are about what would be expected as background 
for this area. The highest values for the three elements 
are considered to be elevated but not anomalous and 
it is inferred that these higher values represent 
statistical variation only. 

2.24 Conclusion 

There are no anomalies in this survey that require 
follow-up, 

V 
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APPENDIX W 

'- S U L L I V A N  M I N E  G R O U P  O F  M I N E R A L  C L A I M S  

N O V E M B E R  27, 1986 

Number o f  Un ' i t s  

1. Crown-Granted M.C. 

2. Held by Assessment: 
2 ( a )  TWO POST CLAIMS 

Luke Group 
Rho Group 

.Med Group 
Donna, Etc. Group 
Uke Group 
Mar Group 
Bad Group 
Late  Group 
Mat Group 
Jackpot 

hd 2( b) REVERTED 'CROWN GRANTED MINERAL CLAIMS 
Tip 4-12 
Hope 2-12 
Sun 2-12 
t i e  2-12 
B.C., S i l v e r  Bell, Tar ran t  
Black Hills, Yankee Girl, Nasp Fr. 
Blue Dragon 

2(c) MINERAL CLAIMS (54) 
Dip 1-.8 
Fa1 1-14 
Golf 1-3 
Quark 1&2 
Fin 1-3 
Mead 1-3 
Gin 1-9 
C1 a i r  24-32 
Mark 1-3 

3. Greenhorn Mineral Lease 
GRAND TOTAL (1 + 2 + 3) 

75 
20 
15 
15 
11 
17 
36 
91 

. 268 
1 

9 
11 
11 
11 
3 
3 
1 

680 

549 

49 

56 
84 
17 
12 
18 
36 
110 

56 
17 406 

1 
1,685 
- 

, . .w 



APPENDIX B 

1986 FAME REPORT PART A - GEOLOGY AND GEOCHEMISTRY 

STATEMENT OF EXPENDITURES 

Mapping 
Plotting 
Draw Nets 
Prepare Report 

Total 

costs: 

37 field days 
19 days estimate (112 day per field day) 

- 6 days 
2 days estimate 

64 days 

64 days Ca 5255/day 
37 truck days @ S40/day 
Soil Sampling 
Analyses 

Total 

516,320.00 
1,480.00 
297 . 50 
455 .) 40  

___I_-I 

518,552.90 

P.W. RANSOM 
Project Geologist 
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'W 
PART A: GEOLOGY AND GEOCHEMISTRY 

IN THE MATTER OF THE 

B.C. MINERAL ACT 

AND 

IN THE MATTER OF A GEOLOGY AND GEOCHEMISTRY PROGRAMME 

CARRIED OUT ON PARTS OF THE SULLIVAN 
GROUP OF MINERAL CLAIMS . 

KIMBERLEY AREA 

in the Fort Steele Mining Division of 
the Province of British Columbia 

More Particularily N.T.S. 82F/9 6 82F/16 

A F F I D A V I T  

I, P.W. Ransom, of the rural district of Wycliffe, in the Province 
of British Columbia, make Oath and say: 

pvrri 

1. That I am employed as a Geologist by Cominco Ltd. and as 
such, have a personal knowledge of the facts to which I 
hereinafter depose: 

2. That annexed hereto and marked as Appendix B to this my 
Affidavit is a true copy of expenditures incurred on a 
Geology and Geochemistry programme, on parts of the Sullivan 
group of mineral claims. 

3. That the said expenditures were incurred between the 1st 
day of May, 1986 and the 31st day of October, 1986 for 
the purpose of mineral exploration on the above mentioned 
claim group. 

P.W. RANSOM 
PROJECT GEOLOGIST 



APPENDIX D 

STATEMENT OF OUALIFICATIONS 

A s  author of this report, I, Paul W. Ransom, certify 'that: 

I am a geologist active in minerals exploration. 

I am a graduate of McGill University with a degree of Bachelor 
of Science. 

I have been continuously engaged in mining and exploration since " 1966. 

I am a member of the Geological Association of Canada. 

I supervised Cominco Ltd.'s Sullivan Mine area expaoration 
program in 1986, 

POW. RANSOM, G.A.C. 
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2.00 DETAILED TECHNICAL DATA AND INTERPRETATION 

2.10 Drillinq 

2.11 Objective 

The objective of drilling DDH 6459 was to locnte stratiform 
Ag-Pb-Zn-Fe sulphide ore. 

2.12 Results 

DDH 6459 intersected siliciclastic sedimentary rocks 
typical of the area. Pyrrhotite was noted locally, 
disseminnted as nn accetisory mineral. Argillite with 
spnrse weakly 1nminnt.ed and disseminnted pyrrhotite 
was noted frorn.600 to 607 metres. 

2.13 Interpretation 

0.0 - 12.5 m Overburden 

12.5 - 650.0 m Siliciclastic sedimentnry 
rocks, Aldridge Formation. 

2.14 Conclusion 

DDH 6459 intersected siliciclnstic sediments 
of turbidite and related origin, typical of the 
Middle Proterozoic Aldridge Formation. 

Report by: - 
P.W. Ransok 
Project Geologist 
Cominco Ltd. 

Endorsed by: 
J.M. Hamilton 
Manager, Exploration 
Western Canadn 
Cominco Ltd. 



A P P E N D I X  A 



Diamond Drill Geologi,cal Log For D.D.H. 6459 

CORE SIZE' H O  to  1 .045 ' .  N O  1045 '  t n  U S '  
PERFORMANCE COMMENTS1 

Excellent productivity a n d  core recovery. 

729  -82 .5  0 9 8  2 0  106.5 
1014 -79 .9  092 .5  2 0  101 .0  
1269 -75 .9  088.9 2 0  097.4 
1529 7 3 . 0  087 2 0  095.5 
1749 -71 .2  086  2 0  094.5 
2009 -65.8 082  90  088 .0  

LITHOLOGY ABBREVIATIONS 
oa - Orthoquattzl to 

QA - puartr arenlte 
QU - Quartz Uacko 

QCU - prartrl t lc Wacka 

U - Uackr 
SU - Sub Wick. 
AG - A r ~ I l l l t r  

D.D.H. 6 4 6 9 

L 

/' 

Comlnco Page 1 xt )rill Hole Record 

'raperty MAT 7 1  (Sull ivan) District Western Hole No. 6459 
bmmenced June 27. 1986 Location Tesla at Hor. Comp. 544' 

Core Slze HQ to 1045'. NQ to Corr. Dip -90' vert. amp. 2072' :ompleled JUlY 19. 1986 
Mrdlnater Lat.  14800' Dep. -22,100 (Sullivan Mine Grid) LIJJ True BrQ. LOQQed by P.W. h n S M n  

)b)ectJye To explore for ore north o f  the Kimberley Fault. % Recov. Est. 95% ~ a t e  December, 1986 E 
3 
Ana 

I 

wug. (meters) Descripllon - 
rem t o  ' 

0 to 41 (12.5) 

to 95 (29.0) 

to 98.5 (30.0) 

to 119.5 (36.4) 

to 162 (49.4) . 

I 

to 260 (79.3) 

Overburden 

Ouartzitic wacke (50%). wacke (30%). argillite (20%): medium to light grey, fin. 
grained; thick and very thick bedded. gmnerally maesive bed8 with graded upper 
portion8; bedding contact8 sharp and flat; lamination8 in 8omm argillaceoue bed.; 
cross bedding noted in a medium wackm bed at 84': rip-up clast8 noted near top 
of 3 m thick bod at 72'. thi8 thick bed ray be amalgamated. About half of thm 
quortzitic wacke 18 moderately calcareou8. 
Bedding to core 66O P 44'. 70° e 49', 70° 0 63'. 6 5 O  e.84'. 

Subwackm, argillite and wackr: medium grey; laminated to thin bedded. one mediur 
wacke beds contacts flat and sharp; graded1 on. cr0.8 bed. 
Bedding to core 66O 8 95'. 

Ouartzitic wacks. calcareou8, minor wackm and argillite; medium, some dark and 
8oro light grey! very fine grained1 bedding contact8 eharp. genmrally flat. 80me 
wavy; bed8 generally ma88ivm. gradmd top.. Bedding to corm 610 e 109'. 5 8 O  e 112'. 

Wacke (50%) .  subwacke, argillite. quartzitic wackm: medium grey (rarely light 
or dark); thick and medium bedded with thin bedded zonm8: bedding contact8 .sharp 
and flat throughout: bases of most thick bed8 are quartzitic wacke (a few arm 
calcoreous); 80mm wacke zone8 are evmn, parallel laminated. 
Bedding to core 650 P 120'. 710 e 137'. 650 e 146', 730 e 149'. 69O e 154'. 
700 e i54', 700 e 159'. 
Quartz armnito (60%). quartzitic wacko (10%)) mediua to light grmy: fin- to very 
fine grained; wackm. 8ubwackm and argillite a8 gradmd top8 and in mediun to thin 
bedded (rarely laminated) zone8 up to 4 femt thick1 medium grey; bedding contact8 

have rip-up clast8 and lamination8. Bedding to corm 700 177'. 650 Q 194'. ' 

226'. 710 e 229',.750 235'. 660 Q 244'. 70° e 247'. 

.harp and U8Ua1ly flat (a few are Wavy or irregular): m0.t bed8 8088iVe. a f m W  

630 e 200.. 720 e 201*. 700 e 204'. 750 e 208.. 700 e 213.. 70° e zig*. 6 9 O  

i 
i; 
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>rill Hole Record 
roperty MAT 71 (Sullivan) Dlotrlct Uestern Hole No. 6459 
bmmenced Locallon Testa at Hor. Comp. 
:ompleted Core She Corr. Dip Vert. Comp. 
bordlnates True Brg. Loeeed by 

)bjectlve - 5 % Recov. Date - 
0 

. .  Ana 

to 295 (89.9) 

to 331 (100.9) 

to 343 (104.6) 

to 362 (110.4) 

to 393 (119.8) 

t 

to 414 (126.2) 

Argillite and aubwackm (50%) .  medium grey. thin bedded to laminated, contacts 
sharp and genmrally flat (8onm wavy): 292 to 295 ha8 8evmral thin cross-laminated 
bedor quartz arenite (40%). wacke (lo*), medium grey, fin. grained, two bed8 medium 
grained: AB and B turbidites: bedding contacts sharp, generally flat (zome wavy). 
Bedding to core 700 to 261'. 71° 8 269'. 75O 0 284'. 670 0 287'. 

Quartz arenito. Tinor wacke and argillite: medium grey: chick bedded: fine (on. 
bed medium) grained: bedding contacts sharp, generally flat: moat beds massive. 
rarm rip-up. and faint laminae and one cross lamina. Bedding to corm 7S0 R 302'. 
650 @ 308'. 

Wacke and rub wacke. minor argillite and quartzitic wacke: medium grey: bedding 
contacts sharp and flatr thin to very thin bedded. few medium and thick bed.: 
bedding to cor. 71° e 336'. 

Quartz arenitm (63%). medium (somm light, dark) grey: thick beddedr fino grained: 
bedding contact8 sharp and flat: beds massivo. Argillitm and wacks: medium grey: 
thin bedded to laminated and graded top8 of 8omm thick bmds: bed contact8 8harp 
and flat, lamination. evmn and parallel. one set of cross lamination8: bedding 
to COT. 600 e 345'. 840 e 3480, 600 R 350'. 800 R 353.. . 

Quartz arenitm and quartzitic wacke (40%). wackm (40%). subwacke/argillite (ZOkl: 
medium grey: thick bedded: bed contacts sharp and flat; beds massive with gradmd 
topsr one ABDE and one BD turbidite: four beds havo calcareou6 zones: bedding 
to corm 750 0 368'. 750 P 378'. 700 CI 390'. 

Ouartz arenitmi medium to light grey: fine grained thick bedded with some softer 
(poorly ported) base8 and graded tops: bed contacts generally sharp and flat (one 
wavy, onm with ball and pillow ba8m)i bedding to corm 650 0 398.. 740 e 407*.. 
700 S 414'. 

.- 

)rill Hole Record 

'ropertv HAT Di~Wlct Wpztprn Hole No. 6459 

Location Testa at Hor. Camp. bmmenced 
bmpleted Core Size Corr. Dip Vert. Comp. 

True Brg. Loened by :pordinatee 
K Recov. Data )blectlve 

owe*  Description 
:om TO 

to 452.5 (138.0) 

to 475 (144.8) 

to 502 (153.0) 

to 380 (176.81 

LA 597.5 (182.2) 

to 610 (186.0) 

Wackm, 8ubwackm and argillite (75%): medium grey8 thin bedded to laminated8 bmd 
contacts 8harp and flat, and lamination8 even parallml. 
wacke (25%>: mmdium to light medium grey: thick and uedium beddod: bedding contact8 
rharp and flat (2 wavy): bedding to corm 700 8 420'. 700 0 448'. 

Quartz aronitm. medium to light mediua groy: fin. grained: thick bmdded: eomm 
graded tops: bod contacts sharp and flat whero obrerved. 
to badly broken over the intorval. 

Fault zonm. Fault rock cohorive 475 - 485 and 493 - 502~ 8chistosm 475 - 485, 
492.6 - 494 and 500 - 501.6: badly broken OW/SIA 485 - 493: crush son. 494 - 500. 
Schi8t is grmeni8h grey, vmry .oft (likm argillitm), minor calcium carbonato parallml 

Quartz srenite and quartziti0 

Corm condition deterioratm8 

to 8Chist08Ltyt gougm notmdr cChict08ity variablo from oo to 60° to Core. 

Wackm, subwackm and argillite (70%): medium gray: medium, thick ( 6  on. very thick) 
bedded1 bed contacts 8harp and flat: quartzitic wackm and quartz arenitm (30X): 
mmdium to light medium grey: fin. (few mmdium) grainmd: bed contact8 sharp and 
flat (one wavy, onm with f1amms)r bmd8 mas8ivm. fow with rip-up.: bedding to corm 

Proportion of quartzitic rocks increasms downward, in thi8 interval although lOWe8t 
3 femt is mostly argillite. Thmrr a r m  several narrow intmrval8 of evmn parallml 
laminated wackm. 

750 e 503', 750 e 504'. 700 (I 509'. 740 P 316*, 770 e 52s. 740 e 533.. 700 e 543'. 
670 e 344.. 740 e 5540, 720 e 562'.  800 e 574'. 750 e 578'. 

Ouartz arenitm, minor quartzitic wacko. wockm and argillite: light medium to medium 
grey: fin- grained: thick and mediun bmddmd: bod8 genmrally maosivo. bod contacts 
generally 8harp and flat (8omm wavy or irregular); 80me thin and vory thin bed81 
bedding to cor. 750 P 597'. 

Wackm (50%): argillite (30%): quartz wacke and armnito (20%): medium to medium 
dark grmy: mo8t beds medium. one very thick ( 5 ' )  wackm with OW contra1 

6 
L 



to 610 (186.0) 
Cont ' d. 

to 642 (195.7) 

to 652.5 (198.9) 

to 680.5 (207.9) 

to 705 (214.9) 

I 

to 724 (220.7) 

to 745 (227.1) 

portion: contact? sharp and flat to irregular: thick bed is laminated throughout 
(vary fine, faint, clomely .paced laainite): pyrrhotit8 fleck8 noted aligned along 
clmavagm: brdding to cor8 730 6 608'. 

Ouartz arenit8 80%: argillite tops and a group of very thin beds ovmr 1.5 feet. 
a few mmdium wacke beds: light medium grey: fin. grained: thick bedded; beds generally 
rassivr, grading near the tops, poor sorting (soft8r) ba6es of sore: bed contact8 
sharp and flat: bedding to cor8 710 0 621'. 710 0 626'. 630 B 630'. 730 8 638'. 
From 635 to 642' beds are quartzitic wack8 and some wacke, w i t h  argillaceous tops: 
fine grained: medium bedded. 

Argillite and wacke; medium to dark grey: thin to very thin bedded: bed contacts 
sharp and wavy; cross laminated throughout lower two-thirds of interval, even 
parallel laminated in upper part: some lithic clasts in a single wacke beds bedding 
to core 70° B 642'. 

Quartz arenite: light medium grey: fine grained8 massive bede: bod contacts generally 
sharp and flat: some bed8 have poorly sorted baseas intervals le68 than 35 ca 
of argillite/subwacke of very thin to laminated beds. one set of cr086 laminae: 
bedding to cor8 78O P 665'. 

Wacke (50%).  argillite-subwacke (30%). quartz arenits (20%) :  mediua grey; fin8 
grained; medium and thick bedded (W C OW), thin b8ddmd to laminated (A/SW): some 
faint laminae in thick wackei flecks of pyrrhotitm in cl8avage: bedding to corm 
69O B 686'. 73O 6 697'. 

Quartz arenite: light medium and medium grey: fine grained: thick and medium bedded: 
bad contacts 6harp and generally flat, sune wavy. flamer noted; beds rassivei 
basms of some poorly sorted: bedding to cor8 760 P 714'. 700 P 721'. 

Wacke. subwacke and argillite ( 8 O X ) ,  quartzitic wacke and quartz ar8nite (20%):  
medium grey (sore dark)j a few beds fine grained: most beds thin to very thin 

)rill Hole Record 
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roperly m y a n )  Dbtrlct Westem ~ 4459 
Hor. a m p .  ommenced Location Teste at 
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:o 745 (227.1) 
Cont 'd . 

:o 802 (244.5) 

:o 826 (251.8) 

:o 915 (279.0) 

I 

L o  947.5 (288.9) 

m g I 
=F 

bmdded. arenaceous beds ar8 mediua b8dd.d: brd contact8 ar.8 sharp and flat (on8 
45 cm interval wavy): mort. b8ds ma88iv8: bmdding to 79O Q 729'. 760 Q 737'. 

Ouartz arenit8 (40%). wacke (30%). subwackm and argillite (20%): medium grey (80118 . 
medium dark b red. light): fin8 grained: the arenac80~8 rockr and somm wack88 
are thick bedded, most of these ar8 masafvm: some arenac80~8 rock., wack88 and 
8ubwackes ar8 thin bedded, a few wack88, 8ubwacke8 and argillitm8 at8 laminatsd: 
bed contacts ar8 8harp and usually flat. a few are wavy or irregular: bedding 
to core 700 0 765', 770 P 782', 660 0 802', 

Quartz arenitm (80%).  wack8 and argillite (20%).  mostly a8 bmd top., very weakly 
calcareous (hand lens needed to see effervescence with HCll: fine and mmdium grain8d: 
thick bedded; bade generally massive: bed contact8 sharp and flat: bedding to 
cor8 710 0 824'. 

Ouartz armnit8 (50%) .  wack8 (30%). 8ubwack8 and orgillit8 (20%): mmdium (sou8 
dark. light) grey: the quartz armnit8 fin8 grained or v8ry fin. grain8d: thick 
and in a f8w cace8 mmdiuw bedded generally isolat8d or in rnall groupings 188s 
than 10 fret overalls contact8 arm .harp and g8nrrally flat, a f8w have wavy or 
f lare  bsseoj 8ou'. rip-up clsots observed: the b8ds arm aa88iv8: som8,are v ~ r y  
weakly calcareous; the oth8r rock types arm medium to thin bedded, .om8 intervals 
arm laminite wacke over smveral feet (829.5 - 832) or altarnating with mas8iv8 
wackm (908 - 915): bed contacts aro 8harp b flat: bedding to cor8 71° Q 831'. 
650 p 851'. 810 Q 850'.  680 P 873', 760 Q 893', 76O 0 901', and 7S0 Q 908'. Pyrrhotitm 
noted weakly disseminated in .om8 bed top8 near 885'.  

Quartz arenite: vary weakly calcarmous: medium grey: fin8 grained: thick and v8ry 
thick bedded: bod contacts sharp and generally flat (On8 wavy, two elightly irregu1ar)J 
most bed8 massive: 50 cm argillito interval at 934' i8 vmry thin bedded with internal 
cross laminae: 8light smricitic alteration in many of thm beds: bedding to corm 
650 0 942'. 

1 1 1 1 1  
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'Ool.0. DescrlpUon 
>om To 

to 989.5 (301.7) Puartz arenite and quartzitic wacke (40X). wacke (40X1, argillite (20%) ;  the quartzitic 
bed6 are thick and very thick and all the argillite and some wacke form graded 
top8 to these beds; medium grey: medium. fine and very fine grained: bedding contacts 
eharp and flat (One wavy): wack.m i8 medium. thin, very thin and laminated: medium 
dark grey: bed contacts and laminations sharp and generally flat (a few are irregular): 
bedding to core 650 P 947.5'. 750 B 957'. 73O 6 973*, 74O 6 989'. 

De8crlpUon 
m To ' 

to 1004 (306.1) Ouartz arenite; medium grey: fine grained: thick. one very thick, and a few medium 
bedded8 massive) bed contacts sharp and generally flat (two irregular). 

Analyair 
I I I I  

I 

to 1032 (314.6) Wackm ( 6 0 X ) .  argillite CZOX), quartz arenite ana quartzltlc wacxm ( Z O X ) :  medium 
to medium dark grey# medium to thin bedded (a fmw thick bed.): bed contacts 8harp 
and generally flat, a fmw arm wavy: 80rm wackm intmrvela continuously even parallml 
laminated; a few cr068 larinam below 1024'; bedding to corm 730 8 1025': 800 8 
1027'. 

to 1046.5 (319.11 Ouartz arenite: light medium grey: fine grained8 thick, few medium. bedded: bed 

to 1055 (321.6) Wacke. minor subwacke and argillite; medium grey: kdium to thin bedded: bed8 
massive: bed contact8 eharp and flat; bedd!ng to core 680 P 1050'. 

to 1082 (329.9) Puartz wacke (70%).  wacke. rubwacke and argillite ( 3 0 X ) :  medium grey: fine grained: 
quartz wacke bed6 are massive. other parts of beda or separate beds display faint 
laminationr; bedding contacts sharp and flat: bedding to core 680 6 1058'. 70° 

contacts sharp and flat1 bed6 massive. Switch from HP.to NO at 1045'. 

I 

P 1068'. 800 e 1077'. 

to 1086.5 (331.3) Wacke (SO%), argillite and aubwacke: dark medium grey: thin, vmry thin bedded 
and laminated, near continuously even flat parallel laminated wackm 1082 - 1084.5: 
intence cleavage developed i n  than argillite beds at bare: bedding to core 7 5 O  
6 1084'. 

I .  
I ;  

Y 

F 
L 

/' 

. .  

3 1106.5 (337.3) Ouartz arenite and quartzitic wacke (70%); tops and interbd6 graded from wacke 
through 8ubwacke to argillite: light medium grey: mediua to thick bmd8: interbeds 
thin. very thin and la'minated: bedding Contact8 sharp and flat; minor cr0.6 laminam 
developed i n  8ome of the thin intmrbeda: bedding to c0re.73~ 8 1097'. 

D 1111.5 (338.9) Wacke, nubwacke and argillite; medium to dark medium grays thin to very thin bedded 
and laminatmd: bed contacts 8harp and flat (somm modified by shearing): moat beds 
maseive. 8ome grading, poaoiblm internal lamination in one may be reault of .hearing: 

' bedding to core 670 0 1107'. 

o 1119.5 (341.3) Wacke (50%). quartzitic wacke (30%). oubwacke/argillite ( Z O X ) :  medium grey and 
light medium grey: medium bedded (one thick PW),  and a few thin to very thin beds 
and laminae in cluster: bedding contacta aharp and flat: aub-rectangular rhaped 
calcareou6 phenocrysts(?) noted i n  subwacke: bedding to core 720 8 1115'. 

o 1164 (394.9) Puartz arenite and quartzitic wacke (60X). wacke (ZOX) ' .  6ubwacke and argillite 
( 2 0 X ) :  light medium to medium grey: predominantly thick bedded with cluoters of 
medium and t u n  bed. (usually waoka or mora argillaceous]; mort bed. have top 
portion. graded to argillite: bed contacts 6harp and generally flat, some flame 
structures noted; bedding to core 780 P 1131', 74O 0 1146', 7S0 8 1160'. 

o 1171 (357.0) Wacke, 6ubwacke and argillite: medium grey: medium and thin bedded with 8hort 
laminated zone8: bed contacta aharp and flat (probably tectonically di8turb-d 

I at 1168'1; mica and possibly some pyrrhotite i n  subwacke to argillite graded top6 
of two bed.: bodding to core 7 4 O  Q 1167'. 

,o 1200.5 (366.0) Ouartz arenite and quartzitic vacke (75%): wacke, rubwacke and argillite (25%). 
gmnerally as graded tops of bedas light medium greys thick bedded: bed contact8 
aharp and generally flat: one cm of gougo at 1188.5' at top of 90 cm thick argillite 
rubwackm interval very thin badded to laninated, many of the bed contact8 
arm wavy: bedding to core 800 8.1180'. 70° 8 1199'. 

that is 



to 1208 (368.3) Wacke (70%). subwacke and argillite (30%): medium grey: medium bedded, some of 
argillite and iubwacke is irregularly laminated, probably very low angle cross 
laminae within a bed top. 

to 1220 (372.01 Wacke (80%) plus subvacke and argillite: light medium grey: thick bedded with 
some medium beds: some beds (or portions) are internally laminated: bed contacts 
and laminae are sharp and flat: crose laminae noted in a single QA bed at 1209': 
bedding to cor'. 770 0 1215'. 

to 1226.5 (373.9) Wacke, subwacke and argillite (85%), quartzitic wacke (15%); medium grey; thin 
bedded with some very thin beds and laminationr plus two mediuu beds; bed contacts 
sharp and flat: two rip-up clasts noted: bedding to core 70° P 1224'. 

to 1287.5 (392.5) Quartz arenite and quartzitic wacke (60%) .  wacke (25%). subwacke and argillite 
as bed tops (15%): light medium grey: thick bedded with clusters of medium and 
thin beda over 1 or 2 feet, bed contacts are sharp and generally flat; beds usually 
massive, rare internal laminae: bedding to core 780 e 1233'. 73O e 1252'. 690 
P 1262'. 650 P 1286'. 

to 1303 (397.3) Subwacke and argillite (89%). single thick bed of wack'. 1299 - 1301; very thin 
and thin bedded with laminated intervalos bed contacts sharp and flat: bedding 
to core 750 P 1292'. 690 P 1303'. 

tp 1314 (400.6) Single 3.1 meter true thickness bed from quartzitic wacke to quartz arenite compos- 
ition; light grey: medium grained: mildy calcareouo. 

to 1335.7 (407.2) Quartz arenite with lesser quartzitic wacke and wacke, all with tops of wacko. 
subvacke and argillite: medium grey: thick bedded with few aedium and thin beds: 
beds massive: bed contacts sharp and generally flat: subuackelargillite interlamin- 
ationo in tops of some beds: bedding to core 69O P 1314'. 
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to 1341.5 (409.01 Subwacke and argillite with two medium beds of quartzitic wacker medium grey: 

to 1386 (422.6) 

to 1509 (460.0) 

I 

to 1521 (463.7) 

thin and very thin bedded to laminated: contacts flat and sharp: low angle cleavage 
and some minor tight folds: bedding to core 80° P 1337'. 

Quartzitic wacke and quartz arenite (70%).  wacke, subwacke and argillite (30%) 
both as graded bed tops and individual beds: aedium grey: thick bedded with zones 
up to two feet of medium to thin beds: core is variably but not badly broken and 
shattered: bed contacts sharp or distinct, usually flat, some irregular: bedding 
to core 730 I, 1344'. 56O 0 1362'. 68O 0 1372'. 43O P 1383.5'. 21° (vague and irregular) 
P 1386'. 

Core is parallel to bedding in largo fold. From 1386' - 1414' ia predominantly 
quartz arenite with some quartzitic waoke and minor wacke of a single bed; aediua 
grey: massive; bedding to core 120 I, 1414'. 
From 1414 - 1441.5' single bed: argillite and subwacke to 1419'. wacke to 1423', 
quartzitic wacke to 1427'. quartz arenite to 1439.5', mixed W/QW and PA to 1441.5'8 
modiua grey: maasive: bedding to core curves through Oo e 1418'. is 18O at 1441.5.. 
From 1441.5 - 1458' back into same bed (overturnodl: light mediuu grey: maasivo: 
bedding to core 00 1442.5, 100 in opposite sense to that at 1441.5' at 1442'. 
From 1458' to 1509' mostly wacke. subvacke and argillite with quartzitic wacke 
below 1500': core intermittently broken, often with slickensides and minor gouge: 
medium to dark medium grey: some, if not all, overturned: bedding contacts oharp 
to vaguo. flat to irregular to deformed or broken: bedding to core 20° P 1469'. 
folded P 1485', 600 P 1500' (probably right way up), very irregular near 00 I, 
1509'. 

A couple of beds of quartzitic wacke followed by wacke, subwacko and argillito: 
medium grey: medium to thin bedded, some thin laminated zones: bed contacts generally 
sharp and flat: beds massive. graded: *one have fine dioseminated pyrrhotite: 
bedding to cor'. 83O e 1513'. 

e 
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to 1528.5 (466.01 Quartz arenitm, quartzitic wacke. wacke with uinor 6ubwacke/argillite graded top81 
uediuu grey: mediuu bedded: bed contact8 6harp and flat: beds generally mas6ivo. 
one with intarnal laminations; bedding to core 65O e 1527'. 

to 1536 (486.3) Subwacke and argillite (50%) .  dark mediuu grey: thin bedded. eoum mediuu bed88 
bed contact8 vague: and wacke and quartzitic wacke ( 5 0 % ) :  mediuu grey: mediuu 
bedded: moet bed6 massive, coum havm clasts: bed contact8 6harp and flat: bedding 
to core 760 P 1530'. 

to 1553.5 (473.61 Wacke (80%).  quartz arenite and quartzitic wackm near top of interval; mediuu 
grey: rediuu to thick bedded with som8 thin bedst vaguely bedded and intermittsntly 
laminated 1541 - 1550': bmd contacts 6harp and flat, lauination8 flat: fine pyrrhotitm 
concentratmd in zones parallel t6 bedding, but individual grain8 all aligned para1181 
to cleavage8 bedding to core 800 e 1543'. Core brecciated in lowest 30 cm. 

c 

to 1559 (475.31 Fault: argillaceous zones are sheared (1553.5 - 1554.5'. 1555.5 - 1556.5'. 1558 - 1559') 0 700: gouge 1557.3 - 15981 broken quartzitic wacke 1554.5 - 1555.5'. 
to 1641.5 (500.5) Wacke. rubwacke and argillitm, uinor quartzitic wackei uedium grey: bedding to 

core angles variable indicating folding throughout: a few 6licken6ide6, especially 
1595 - 1612'2 gouge and angular rock fragments 1601 - 1602'; bedding to core 250 
B 1565'. 00 R 1568'. 200 B 1580*, 290 R 1593'. 170 R 1629'. very irregular near 
00 CP 1640'. 

t; 1663 (507.0) Wackm, eubwackm and argillite1 uedium greys uedium. thin and very thin bedded1 
bed contact8 8horp to diffU6.. flat to wavy and irregular: bedding to cor8 630 
R 1652'. J -  

to 1696 (517.1) Quartz arenite with leaner quartzitic wack8 mor. abundant in lower third of interval 
(65%). wackm, eubwacke and argillite a8 bmd top8 and in umdiuu and thin'bedsi 
medium grey: thick bedded, 8omm uediun and thin bede: bed contact8 fron eharp 
to vague: bedding to cor8 750 1674', 650 P 1687'. 

I 
Hor. Cornp. 

'rope* MAT 71 (Sullivan) Dlslrlct Western Hole No. 6459 

hmmenced Locallon Teals at 

hmpleted Corr Size . Corr. Dip . Vert Comp. 

)bJectlve K Recov. Dale ' 

wegm Descrlptlon 

)rill Hole Record 

a 
hrdlnatea True Brg. LOQQed bY i5 

Analpla 
., rom To I I I I  

I 

- - -  

Comlnco Page 11 
Hole No. 6459 xt 

'roper& MAT 71 (Sul l ivan)  Dlrtrlct Western 
Hor. Comp. bmmenced Locallon Tesla at 

bmpleled Core Site Corr. Dip Vert Comp. 

)bjecUve 

bordlneter True Brp. LOQPed bY 
K Recov. Date E 

\3 
0 
AM 

WIO(l0. DescrlpUon - 
men To , 

to 1705 (519.8) Argillite, uinor 8ubwackm and wackmi uedium grey: thin, vrry thin b8dd.d and faintly 
lauinatmd: bed contact6 and lauinae gmnmrally sharp and flat but variably deforu8d 
by low an918 cl8avagm and crmnulation cleavage: bmdding to cor. 600 0 1701'. 

to 1714 (522.6) Wackm. uinor subwackm and argillitr: umdiuu gr8y1 umdium (eom8 thick) bmdd8d1 
bed contact8 sharp and flat to vagu8: 8ou8 bmd thickn8.s and contacts not w8ll 
definmdt 80u8 beds or zonms very faintly lauinatmdl bedding to 00r8 740 R 1712'. 

to 1767.0 (53940) Quartz armnitm, uinor quartzitic wackr (70%). wackr. rubwackm and argillite in 
graded top8 and clu6ter8 of UediuD, thin, v8ry thin and lauinatmd bmd6 up to 4 
femt long: uediuu to light medium grey; thick and uediuu bedded; bmd contact8 
sharp. flat to wavy. po6siblm tiny cr068 lamina8 but weak shearing pr868nt i n  
many argillit8 and 6ubwacke lauinated zone61 bmdding to core 650 R 1720'. 650 

to 1772.5 (540.4) Wacke, subwacke and argillite1 dark mediuu grey# mediuu and thin bedded with a 
few faint very thin bed.: brad contact6 gradational. flat to wavy: faint lamination 
in argillitm di8turbod by 8ub-parellml clmavagm: bmdding to corm 660 e 1769'. 

R i744*, 750 e 1758'. 

to 1814.5 (553;2) Quartz armnite, minor quartzitic wacke and wack8. uinor wackm, 8ubwackm and argillitr 
a8 graded top8 and in clu8ters of thin and vary t h i n  to lauinated bedsi mediua 
and light mediuu grey: thick bedded with a few uediuu bed61 8omm wackm u n i t 8  arm 
1ouinat.d throughout: bed contact6 and lamination8 arm 6harp and flat: uo8t bmd8 
uaseivm, 6018 havm vmry wrak diaeauinated pyrrhotit8: bedding to cor8 71O R 1795'. 
710 at 1014.5'. I 

to 1034.5 (559.3) Wackr (60%). quartzitic wackm and quartz armnit8 (20%).  rubwackm and argillitm 
( 2 0 % ) ;  dark mmdiuu grry; primarily mediuu b8dd.d. thm wackm i8 in thick zonr8 
that lay or uay not conrist of 8mvmral bmdm, within thmem zonmr the wackm i 8  8ithmr 
uassivm. vaguely laninatmd or faintly but wmll laminatmdl thm orgillit8 and eubwack8 
ar8 g8nmrally faintly thin and v8ry thin bmddmd: bmdding to cor8 75O R1833*. 
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to 1864.4 (J$g.41 Ouartz arenite (80%): quartzitic wacke (10%): subwacke and argillite as graded 
tops and with wacke in thin and very thin beds (10%11 light medium grey: thick 
with a few medium beds: bases USUOlly poorly sorted, bed contacts sharp to gradational 
and flat; bedding to core 810 @ 1854'. 

to 1880 (573.2) Subwacke and argillite with minor wacke; medium grey: varies from apparently medium 
- thickness and massive beds through weakly laminated medium thickness beds to thin 

and very thin bedded to laminated: bed contacts and laminations from distinct 
to vagu8. generally flat. some affected by low angle shearing: tight fold at 1870': 
bedding to Core 75O P 1868'. 

to 1941.5 (591.9) Ouartzitic wacke and quartz arenite (60%). wacke (25%). subwacke and argillite 
(15%): medium grey: thick and medium bedded: short sections thin bedded: beds 
have massive base6 and graded (some up to 50% of total thickness of bed) topsj 
bed contacts usually sharp or distinct, some ar8 vague, and flat (come slightly 
irregular): minor faulting with minor shearing 1898-1900'. folding 1900-1909': 
bedding to core 73O - 83O near 1887'. variable 1900-1909': bedding to core 850 
e 19798. 700 e 1937.5'.. 

to 1949.5 (594.4) Wacke. medium to dark medium grey: medium to thin bedded: beds or portions of 
beds vaguely laiminatod: bed contacts indistinct or vague and flat# minor fin8 
seri-8. -- 

ty 1962.5 (598.3) Argillite: medium grey: massive to vaguely bedded. trace of pyrrhotite flecks 

to 1971.3 (601.0) Wacke with minor quartzitic wacke: dark medium grey: vaguely bedded and faintly 

aligned in dircontinuous fashion para1181 to bedding and in fractures. 
u-- __ 

* .  
laminated in places. 

to 1977.0 (602.7) Subwacke to racke: dark medium grey; Sa66iVe to vaguely bedded: weakly disseminated 
pyrrhotite. about half of which is in discontinuous laminations, at 1974' is 10 \d\[l&,,-% cm with 15% pyrrhotite both in fine laminar and cross-cutting v9inlets. 

)rill Hole Record 

#rope* MAT 71 (Sullivan) Dlrtrict Yestern Hole No. 6459 
Hor. a m p .  bmmenced Location Tertr at 

:ompleted Core Size Corr. Dip Vert Comp. 

bordlnater True BrQ. Logged by 

)bjective K Recov. Oat0 

wt.9. Description 
om To 

to 1986.7 (605.7) Wacke and quartzitic wacke: dark medium grey: vagudy bedded: massive to intermittent 
vaguely laminated. Predominantly wacke 1983.8' to end. 
7- 

to 1993.2 (607.7) Argillite and subwack8 with minor wackm and on8 continuous wacke interval 1990.2 - 1992.0': dark medium grey: vaguely very thin to medium bedded with pyrrhotite 
weakly dissentnoted in lamintions and irregular elongate clusters parallel to 
bedding, some pyrrhotite in vague narrow cross-cutting zones and in disaggregated 
laminations. Bedding to cor8 750 0 1992'. 

!)! cG 
------7 

to 2017.0 (614.9) Wacke: medium grey: thin bedded, a f8w medium beds: bed contacts generally sharp: 
beds arm often graded and most are separatmd from ad~acent beds by a dark mediuu 
grey lamlnite 1 to 3 cm thick. Pyrrhotite is weakly disseminated in some beds. 

to 2041.0 (622.31 Wacke and subwacke. minor quartzitic wacke: medium grey: medium bedded. some thick 
and some thin beds: beds commonly graded, son8 have internal hardness variatione: 
bed contacts are often indistinct or vague to distinct, mort appear to be flat) 
pyrrhotite is irregularly but weakly dies8minat8d: b8dding to cor8 8l0 P 2028'. 

to 2077.0 (633.2) Ouartzitic wacke and quartz arenite (60%). wacke (30%). subwackr and argillit8 (10%): 
' medium grey, medium beddrd with a few groupings of thin beds. some thick beds: 

beds often graded, many have vague internal variations in CoUpOSitiOnl bad contact. 
from sharp (mort) to vague: faint internal lamination in some beds; coarse 6eriCit8 
present throughout s0m8 beds: pyrrhotit8 dis8eminated throughout wacke parts of 
thin beds and in 8011.8 wack8 or subwacke upper parts of medium beds and concmntrated 
in basal few millimetr88 of many beds: bedding to core 85O e 2057'. I 

to 2097.0 (639.3) Wackr: mrdium grey to dark medium grey; portions of 80.8 beds as hard as quartzitic 
wacke: medium bedded, a f8w thin beds: many beds faintly laminated throughout: 
bed contacts generally sharp and flat. a few are vague: coarso sericite not8d: 
pyrrhotitm is very weakly disreminat8d in places: bedding to core 84O e 2079', 
820 e 2094*. 

j i :  
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Hor. Comp. 
rope* MAT 71 (Sullfyanl Dl~trlct Western ‘ Hole No. Hqq 

ommenced Locallon Test8 et 

ompleled Core She Corr. Dlp Vert. Comp. 

oordlnater True Erg. Logged by 0 

xt )rill Hole Record 

a - 
lbjective % Recov. Dale E p d t  

~i!! c 3 m 3 -  

*****END OF HOLE AT 2133’ (650.3 ml***** 

Deecrlption ow* 
om To 

Analyrls 
I I I I  

I I  
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FEET FH IN 

w 
LAB NQ 

From To P P M  P P M  
____^________-------_I__________________-- 

RBhD9851 14801 1939.3 1939.9 12 -42 
RRb09852 14802 1941.5 1944.5 f 6  8 1. 
R8609853 14893 1944.5 1949.0 14 54 
R8409854 3.4804 1949.0 1953.5 ( 4  55 
F8609855 148#5 1953.5 1957.5 (4 5 4  
R8609854 14806 1957.5 1960.0 (4 54 
6’8609857 14807 1960.0 1963.0 (4 S 2  
R8609858 14808 1963.0 1970.0 31 55 
RR&09RSQ -14809 1970.0 1971.3 25 78 
R8rfi09R60 14810 1971.3 1972.5 206 234 
RRb99R61  34811 1972.5 1974.0 4 57 
R86098&? 1481.2 1974.0 1974.3 404 PO4 
FR609863 14813 1974.3 1976.0 8 P4 
R8609864 1481.4 1976.0 1978.1 37 1.63. 
P8407.865 14815 1978.1 1980.0 1102 Z98 
RRb09846 1.481.6 1980.0 1982.0 1-44 480 
RRb09867 14817 1982.0 1983.3 130 403 
R8409848 1.4R18 1983.3 1984.7 87 143. 
R8609849 1483.5’ 1984.7 1985.8 73. 220 
R84.09870 1.4820 1985.8 1986.7 81 243 
6’8609871 14821 1986.7 1987.6 55 131 
R86098?,? 14822 1987.6 1988.5 (16 1.37 
RB609873 14823 1988.5 1989.3 47 112 
RR609874 14824 1989.3 1990.6 32 99 
RfihD9875 14P35 1990.6 1991.8 21 171 
R8609878 14824 1991.8 1992.8 7 i 75 
R86O-9877 24827 1992.8 1993.7 31 A!? 
R840987R 14828 1993.7 1995.0 42 73 
R8609879 14829 1995.0 1997.0 17 3 3  
~8409880 14830 1997.0 1998.1 4 38 
-I ---I__ - -- - -- - -- - - ----------__I _- __ - - - I -- --- - 
I=IHSUFFICIEWT SAPPLE X=SXPLL SAPPLE €=EXCEEES CALIBRATION C=BEIXG CHECMU R=REVISFB 
IF REBUESTFB AUNYSES ME MT 5lCOWN JBESIRTS M E  TO FOLLOY 

ANRLYTICBL METHODS 
P5 h U A  P€GIA JECOWOSITION 1 
&I bOUA. PEGXd JECDPIPOSITIOH f AbS 
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APPENDIX B 

SULLIVAN MINE G R O U P  OF M I N E R A L  CLAIMS 

N O V E M B E R  27, 1986 

1. Crown-Granted M.C. 

2. Held by Assessment: 
2(a)  TWO POST CLAIMS 

Luke Group 
Rho Group 
Med Group 
Donna, Etc. Group 
Uke Group 
Mar Group 
Bad Group 
Late Group 
Mat Group 
Jackpot 

2(b) REVERTED CROWN GRANTED I 
T i p  4-12 
Hope 2-12 
Sun 2-12 
Cue 2-12 

NERAL CLAl 

B.C., S i l v e r  Bell, Tar ran t  
Black Hills, Yankee Girl, Wasp Fr. 
Blue Dragon 

2(c) MINERAL CLAIMS (54) 
Dip 1-8 
Fa1 1-14 

Quark 1&2 
F i n  1-3 
Mead 1-3 
Gin 1-9 
C l a i r  24-32 
Mark 1-3 

Golf 1-3 

3. Greenhorn Mineral Lease 
GRAND TOTAL (1 + 2 + 3) 

IS 

Number of Units 

680 

75 
20 
15 
15 
11 
17 
36 
91 
268 

1 549 

9 
11 
11 
11 
3 
3 
1 49 

56 
84 
17 
12 
18 
36 
110 
56 
17 406 

1 
1,685 

W 

PWR/1 rm 
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APPENDIX C 

STATEMENT OF EXPENDITURES 

DIRECT COSTS 

Contractor: Longyear Canada Inc. 
721 Aldford Avenue, Annacis Island, 
Westminster, E.C. V 3 M  5P5 

Item 
0-2133 ft (0-650m) coring 

Mobilization 
Move In 
Move From (false start> 
Move to storage (part) 
Reaming 
Renming 
Hole Reduction 
Standby 
Surveys 
Surveys 
Casing left in hole 
Demobilization 
Hole Reduction (Remove HQ> 

W Move Out 

Invoice No. 
8854 
8855 
8854 .. 

I. 

8855 
8854 .. 

a. .. .. 
8855 

9104 
I. 

.. .. 
TOTAL = 

Amount 
5139,891.40 
6,110.40 
1,800 .OO 
1,395.OQ 
775.00 

2,092.50 . 

884.40 
186.00 

1,323 .OO 
1,896.00 
372.00 
46.50 
980.45 

1,800.00 
558.00 

1,s50.00 
561,660.65 

INDIRECT COSTS 

Sa 1 ar ies 
P.W. Ransom - Geologist - Supervision, core logging, 

report writing 36 days EJ S250/day 9,000.00 

Mobilization 
Cominco Ltd., Kimberley, B.C. - Cat and operator 
Henderson Heavy Hauling, Cranbrook, B.C. 
Wright Contracting, Cranbrook, B.C. - Bulldozer 
S+D Hunt Logging, Cranbrook, B.C. - Bulldozer 
Mountain Meadows, Fort Steele, B.C. - Bulldozer 

Transportation 4x4 truck - 14 days 8 940/day 

Supplies Core Boxes 64 X 85.50 
Drill Mud - Gel 240 X 55.50 

- Trol 22 X 598.00 
- Oil 3 X 5267.00 

rvey equipment 
TOTAL 

Signed: 
P.W. RANSOM, Project Geologist 

1,168.00 
1,085.00 
910.00 
300.00 

1,511.25 

560.00 

352.00 
1,320.00 
2,156.00 
801.00 
62.54 

580,886.44 



APPENDIX D 

IN THE MATTER OF THE 

B.C. MINERAL ACT 

AND 

IN THE MATTER OF A DIAMOND DRILL PROGRAMME 

CARRIED OUT ON THE MAT 71 CLAIM GROUP 

MATTHEW CREEK AREA 

in the Fort Steele Mining Diviaion of 
the Province of British Columbia 

More Particularily N.T.S. 82F/9 

A F F I D A V I T  

I, P.W. Ransom, of the rural district of Wycliffe, in the Province 
of British Columbia, make Oath and say: ‘luryI 

1. That I am employed us a Geologist by Cominco Ltd. and as 
such, have a personal knowledge of the facts to which I 
hereinafter depose: 

2. That annexed hereto and marked as Appendix C to this my 
Affidavit is a true copy of expenditures incurred on a 
Diamond Drill programme, on the Mat 71 mineral claim group. 

3. Thut the said expenditures were incurred between the 27th 
day of June, 1986 and the 10th day of October, 1986 for 
the purpose of mineral exploration on the above noted claim 
group. 

P.W. RANSOM 
PROJECT GEOLOGIST 
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APPENDIX E 

STATEMENT OF QUALIFICATIONS 

A s  author of this report, I, Paul W. Ransom, certify that: 

I am a geologist active in minerals exploration. 

I am a graduate of PlcGill University with a degree of Bachelor 
of Science. 

W I have been continuously engaged in mining and exploration since 
1966. 

I am a member of the Geological Association of Canada. 

I supervised Cominco Ltd.’s Sullivan Mine area exploration drilling 
program in 1986. 

P.w. R A ~ S O M ,  G.A.C. 
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EXPLORATION 

NTS: 82F/9 

GEOPHYSICAL REPORT 
ON A 

UTEM SURVEY ON THE 
MAT 7 1  GROUP OF CLAIMS 

FORT STEELE M I N I N G  D I V I S I O N ,  B.C. 

LIST OF CLAIMS 

Claims as shown i n  accompanying r e p o r t  by P. W. Ransom. 

INTRODUCTION 

WESTERN DISTRICT 

The Borehole (DDCH 6459) and UTEM g r id ,  on the  Mat 7 1  Group o f  Claims, are 
l oca ted  approximately 7 km west of the S u l l i v a n  Mine a t  Kimberley, B.C. Access 
t o  the  g r i d  from Kimberley, B.C. i s  v i a  S t .  Marys River road,to Matthew Creek, 

The Mat 7 1  Group o f  Claims are under la in  by the  c l a s t i c  sediments o f  t h e  Middle 
and Lower Aldridge format ion o f  Proterozoic age. The sediments o f  t h e  Aldr idge 
formation are known t o  host t h e  S u l l i v a n  orebody. 

The purpose o f  t he  UTEM survey, which inc ludes a borehole survey, g r i d  survey, 
and reconnaissance road survey, i s  t o  explore f o r  massive sulphide deposits. 

1 then by logging road t o  t h e  g r i d  (P late 313-86-1). w 

/ 

DESCRIPTION OF UTEW SYSTEM 

UTEM i s  an acronym f o r  "Un ive rs i t y  o f  Toronto ElectroMagnetometer" . The system 
was developed by Dr .  Y. Lamontagne (1975) whi le  he was a graduate student o f  
t h a t  University. 

The f i e l d  procedure cons is t s  o f  f i r s t  l a y i n g  out  a l a rge  loop o f  s i n g l e  s t rand 
insulated wire and energ iz ing i t  w i t h  cu r ren t  from a t ransmi t te r  which i s  
powered by a 1.7 kW motor generator. Survey l i n e s  are genera l ly  o r i en ted  
perpendicular t o  one s ide  of t h e  loop and surveying can be performed both i n s i d e  
and outside the loop. The f i e l d  procedure i s  s i m i l a r  t o  Turam, a b e t t e r  known 
electromagnetic surveying method. 



2. 

The t ransmi t te r  loop i s  energized w i t h  a prec ise t r i a n g u l a r  cu r ren t  waveform a t  
a c a r e f u l l y  c o n t r o l l e d  frequency (30.974 Hz f o r  t h i s  survey). The receiver  
system includes a sensor c o i l  and backpack po r tab le  receiver  module which has a 
d i g i t a l  recording f a c i l i t y  on casset te  magnetic tape. The t ime synchronization 
between t ransmi t ter  and receiver  i s  achieved through quartz c r y s t a l  c locks  i n  
both u n i t s  which must be accurate t o  about one second i n  50 years. 

I 

'" 

The receiver  sensor c o i l  measures the v e r t i c a l  magnetic component o f  t h e  
electromagnetic f i e l d  and responds t o  i t s  t ime de r i va t i ve .  Since t h e  
t ransmi t te r  current  waveform i s  t r i angu la r ,  t he  receiver  c o i l  w i l l  sense a 
pe r fec t  square wave i n  t h e  absence o f  geologic conductors. Deviat ions from a 
p e r f e c t  square wave are caused by e l e c t r i c a l  conductors which may be geologic o r  
c u l t u r a l  i n  o r i g i n .  The rece ive r  stacks any pre-set number o f  cycles i n  order  
t o  increase the  signal  t o  noise r a t i o .  

The UTEM receiver  gathers and records 9 channels o f  data a t  each stat ion.  The 
higher number channels (7-8-9) correspond t o  shor t  t ime o r  high frequency w h i l e  
t h e  lower number channels (1-2-3) correspond t o  long t ime o r  low frequency. 
Therefore, poor o r  weak conductors w i l l  respond on channels 9, 8, 7 and 6. 
Progressively b e t t e r  conductors w i  11 g ive responses on progressively lower 
number channels as we l l  . For example, massive, h i g h l y  conducting sulphides o r  
graphi te  w i l l  produce a response on a l l  n ine channels. 

It was mentioned above t h a t  t he  UTEM receiver  records data d i g i t a l l y  on a 
cassette. This tape i s  played back i n t o  a computer a t  the base camp, The 
computer processes t h e  data and c o n t r o l s  the p l o t t i n g  on an 11" x 15" graphics 
p l o t t e r .  Data are portrayed on data sections (D.S.) as p r o f i l e s  o f  each o f  t h e  
n ine channels, one sect ion f o r  each survey l i n e .  

The UTEM Borehole system uses t h e  same t ransmi t ter ,  receiver  and loop layout as 
t h e  surface survey, and a downhole sensor probe l i n k e d  by f i b r e  o p t i c  cable t o  a 
surface c o n t r o l l e r  u n i t .  The c o n t r o l l e r  u n i t  operates the winch, for  lowering 
and r a i s i n g  the  borehole c o i l ,  and converts t h e  incoming d i g i t a l  s ignal  t o  t h e  
analog form required by the  receiver.  The data i s  p l o t t e d  s i m i l a r  t o  t h e  
surface system. 

w 

FIELD M)RK 

A borehole survey was completed from Loop #l ( P l a t e  313-86-3) i n  l a t e  July. The 
borehole was surveyed from the  remaining 3 loops a t  t he  end o f  August. The HQ 
d r i l l  rods were l e f t  i n  the  borehole. down t o  approx. 320 m, t o  prevent caving 
o f  t h e  borehole. The borehole was then surveyed down t o  approx. 620 m w i t h  a 
s t a t i o n  spacing o f  10 metres and 5 metres f o r  d e t a i l i n g .  Because o f  the h igh  
s e n s i t i v i t y  o f  the borehole c o i l  and associated e lect ron ics,  many hours o f  
surveying t ime was l o s t  due t o  s f e r i c  noise produced by e l e c t r i c a l  storms. 
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A UTEM g r i d  ( P l a t e  313-86-2), which consis ts  of f ou r  l i n e s  each 3 km i n  length, 
wi th  l i n e  spacing o f  500 m and s t a t i o n  spacing o f  50 m, was c u t  by B. Read i n  
e a r l y  August. Th is  g r i d  was surveyed w i t h  UTEM, from two separate loops (P la te  
313-86-5) i n  t h e  l a t t e r  p a r t  o f  August and e a r l y  p a r t  o f  September. 

-5 
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I n  add i t i on  t o  t h e  Borehole and Gr id  surveys, approx. 11 km, us ing a s t a t i o n  
spacing varying from 50 m t o  200m, was surveyed along roads from th ree  separate 
1 oops (313-86-5) 

DATA PRESENTATION 

The r e s u l t s  o f  t h e  survey are presented on one l o c a t i o n  map, one claim, g r i d  and 
borehole l o c a t i o n  map, one borehole loop l o c a t i o n  map, one borehole section, 
one compi lat ion map and 32 data sections. 

The maps are l i s t e d  as fol lows:- 

P1 ate 313-86-1 DDCH 6459 and UTEM Grid Location Map 
Scale 1: 125,000 

W 

31 3-86-2 MAT 7 1  Group (Claims) 
DDCH 6459 and UTEM Grid Locat ion Map 
Scale 1:24,000 

31 3-86 -3 DDCH 6459 Borehole UTEM Survey 
Loop Location Map 
Scale 1:24,000 

, 313-86-4 DDCH 6459 V e r t i c a l  Section 
on Azimuth 292 
Scale 1:4,800 

313-86-5 UTEM Survey Gr id  and Compilation Map ' 

Scale 1:24,000 

Legends f o r  both UTEM compi lat ion map and t h e  data sect ions are a l so  attached. 

I n  order t o  reduce the f ie ld ,  data, the t h e o r e t i c a l  primary f i e l d  o f  the loop i s  
ca l cu la ted  a t  each s tat ion.  The normal izat ion o f  the data i s  as fol lows:- 

% Chon anomaly = (Chon - P )  100 

where Chon = t h e  observed amplitude o f  t h e  n t h  channel 
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P = I )  To ta l  F i e l d  
P = O  

11) Secondary F i e l d  

1) Channel 1 reduced: 
P = Ch.1 f o r  channels > 1 
(Channel 1 i s primary. f i e 1  d reduced) 

2) Primary F i e l d  reduced: 

a) Surface System 
P = the ca lcu lated primary f i e l d  
(same component as the  observed f i e l d  
from the  loop a t  t h e  observed s t a t i o n )  

b) Borehole System 
P = the a x i a l  component o f  t he  
ca lcu lated primary f i e l d  from t h e  
loop a t  t he  observed s t a t i o n  

N = I )  Ch.1 normalized 
N i  = Ch.1 f o r  Channel > 1 
(Channel 1 i s  primary f i e l d  normalized) 

SI) Primary f i e l d  normalized 
Ni = absolute value o f  t he  t o t a l  

ca lcu lated primary f i e l d  

1) continuous normalized 
i = observed s t a t i o n  
(each reading normalized by a 
d i f f e r e n t  primary f i e l d )  

2)  p o i n t  normalized 
i = s t a t i o n  below the  arrow 
on the data sect ion 
(each reading i s  normalized by the 
primary f i e l d  a t  t h a t  one s t a t i o n )  



5. 

. A l l  the data normalized as above i s  p l o t t e d  as p r o f i l e s  on data sections, us ing 
the  symbols as shown i n  t h e  legend. P r o f i l e s  p l o t t e d  wi th  no symbols for :  

hd 

I )  .Surface data: 
a) on bottom a x i s  = e levat ion 

11) Borehole data; 
a) on bottom a x i s  = (Ch.l/N) x 100/5 

b) on top  a x i s  = (P /N)  x 100/5 

where Ch.1 = Channel 1 data 
P = ca l cu la ted  component o f  primary f i e l d  
N = absolute value o f  t o t a l  ca lcu lated primary f i e l d  

INTERPRETATION 

Borehole 

The Borehole data shows a weak conductor a t  a depth o f  approx. 595 m (D.S. 1-4 
and la-4a). This c o r r e l a t e s  f a i r l y  c l o s e l y  t o  t h e  weakly laminated and 
disseminated p y r r h o t i t e  noted a t  600-607 m i n  the  d r i l l  core (POW. Ransom). The 
apparent s l i g h t  d i f ference i n  depth i s  poss ib ly  due t o  two d i f f e r e n t  methods 
used i n  measuring t h i s  depth; one w i t h  d r i l l  rods and the other  wi th  the down- 
ho le UTEM system. 

" 

Surface Data 

There i s  a feature t h a t  can be co r re la ted  from l i n e  t o  l i n e  i n  t h e  data from 
Loop 2 (D.S. 5-8, 5a-8a) a t  approx. 6500E. This fea tu re  i s  probably a contact  
or conductive f a u l t  w i t h  t h e  west s ide being more conductive. A f l a t - l y i n g  
conductor i s  not iced on Line 5500N between 6350E and 6650E (D.S. 8, 8a). This 
same feature can be seen a t  t he  beginning o f  t he  recce survey on Road 65 (Q.S. 
16 & 16a) and Tra i  1 R2 (D.S. 15 & 15a) . 
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CONCLUSIONS 
\ w 

A weak conductor t h a t  co r re la tes  w i t h  a t h i n ,  laminated p y r r h o t i t e  zone i s  
recognized i n  the  borehole data. 

I n  t h e  surface data a l i n e a t i o n  crosses t h e  g r i d  a t  approx. 6500E w i t h  an 
associated shallow, f l a t - l y i n g  conductor on L ine  5500N. 

Report by: 
d 3. Visser 

Geophysicist 
S.J.V. Consultants Ltd. 

d2hbm:k Approved f o r  
Re1 ease: 

J. M. Hamilton, P.Eng. 
Manager, Explorat ion 
Western Canada 
Cominco Ltd. 
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ORDINATE : 

ABSCISSA: 

LEGEND 

UTEM DATA SECTIONS 

Amplitude scale is given in % 

Station or Picket Numbers in Hundreds of Meters 



LEGEND 

' w  

S * 2  

L J  

\ 

UTEM COMPILATION MAPS 

Axis of a crossover anomaly. 
indicates the latest anomalous channel. 

The number 

Area where conductivity is higher than 
average background. 

Depth indicated by: S - Shallow ( < 50 m) 
M - Moderate (50-100 m) 
D - Deep ( > 100 m) 

Outline of a transmitter loop. 

Conductor axis located by crossover anomalies 
with a conductance determination. The conduct- 
ance is the interpreted conductivity x thickness 
of the conductor in mhos (same as Siemens). 

Only the principal crossovers are indicated. 
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DATA SECTIONS 



I 

k r a  flat thew Ck Coin i nco oporator JJL frrq(ht> 30.974 
Loopno I DDH 6459 oomponutt Ax101 n o o n d a y  

ABSCtoLol C I r l d )  coHTINoous w r o l  l x r d  QI 1 rrduood 



V 

I . . . . . . . . .  

# 

X ua 
(u 

- 

608D : : x  

5580 . 

450D . 

480D . 

3501) 

DS l a  



V 

- 
6000 

5500 : 

500D . 

450D . 

400D . 

3501) . 
x 
8 
8 
e 
L-- 

: x  

. 
L 

b - 0  flatthew Ck Comlnco o p u o t a  SJV C r r q C h d  30.974 
Loopno 2 DDH 6459 oo~pomni Axlal rooondory 

ABSCtoLol flrld) UWtWUOUS normollrrd 01 I rrduord 

DS 2 



&OO flatthew Ck Comlnco o p u o t a  SJV frrqChr> 30.974 
~oopno 2 Mm 6459 aumponont Axlal moondory 
ABSCtolol Clrld) POINT nnriol lrrd 01 I rrduaod 

DS 2a 



W 

i X 

bra Hatthou Ck ComInco opwata SJV CrrqChr )  30.974 

600D 

5581) 

DS 3 



i 

I 

I I  t 

~ r - 0  Hat thew Ck Corn I nco opvotor s& CrrqChd 30.974 
Loopno 3 DDH 6459 -pomnt A x i a l  w00ndar~ 

AB$Ciolol f l r l d )  POINT namollrrd o( I rrduord 

DS 3a 



L ....1..... 

k r o  Hatthou Ck Cominco o p v o b r  SJV frrqcht) 30.974 
LOP- 4 DDH 6459 oorpomnt Ax101 U-Y 

ABSCtotal C l o l d )  CONTINUOUS nm-roI I x rd  CH I rrduord 

I 

w In 
(v 1 

6001) 
I 

550D 

500D 

4500 

408D 

358D 

DS 4 



L 

k.0 flatthew Ck Comlnco Opwater SJV CroqChd 30.974 
Loppno 4 DDH 8459 -t Ax101 u u a n d p r y  

bBSCLotal flrld) POINT wrmallrrd Ri I rrdumd 

5500 

500D 

450D 

400D 

3580 



V 
I 

7000E 

6900E 

6800E 

6700E 

6600E 

rd6500 

6400E 

6300E 

6200E 

6 I OOE 
6000E 

1.17-. 

k o a  MATTHEW CREEK I086 Corn I nco operator SJV 6 JV f r r q ~ h x )  30.074 
Loom0 2 Llnr 4000N ooagonwrt Hz -oaondac.y h I normallr-d Ch I ro&ood 

DS 5 



b . . . . . . . . . )  
I 

t . . . . . . . . .  

x 
u) 
(u 
..111 

7l00E 1 "x u) 
7000E 

6000E 

6800E 3 
6700E I x, 
6600E 

6400E 

rd6500 

6300E 

6200E 

1 6 I OOE 

6000E - 
Arro MATTHEW CREEK 1086 Comlnco q w r o b r  S3V 6 J V  CrrqChz) 30.074 
Loopne 2 11- 4000N ooclpoml Ht oooondary h I normollzed h I roduord 

OS Sa 



A ~ O O  MATTHEW CREEK 1086 ComInco -at* SJV L JV froqbt) 30.974 
Loopno 2 Llru  4500N -l HZ n o o n d a y  h 1. normolltad Ch 1 rdu-d 

DS 6 



L ' "  """  

I . . . . . . . .  

6800E 

6700E 

6500E 

6300E 

rood6200 

6 I00E 
6000E 

11171 

hrro HATTHEU CREEK 1088 Cominco oprrolor SJV & JV CrrqChz) 30.074 
Loopno 2 L ~ n o  4500N coclporucrl HZ woandory 0, I noraoIIz-d Ch I rrduood 

i 

DS 6 a  



/ 

I. 

I . . . . . . . . .  

k o a  MATTHEW CREEK 1986 Comlnco opvator SJV 6 J V  
Loopno 2 L t w  5000N aorporwcrb H t  woonday 0, I norroIlrrd 

DS 7 



i 
w 

c 

I 

I 

~~ 

k o a  IIATTHEW CREEK I986 Comlnco opuobr  S3V 8 JV CrrqChr) 30.974 
Loopno 2 L l n  5000N v - t  H t  w c o n d a r y  OI I normollrrd Ch I raduood 

DS 70 



x 
a a E 2 A - u -  

7980E 

7800E. 

7700E. 

7600E. 

7580E. 

7400E. 

7300E. 

7280E. 

-ood7 1 8 0 F  

7000E 

6900E 

68006 

6700E 

/ 6490E 
md 

1 6200E 

6 1 OOE 

6000E - 
A~ooHATTHEW CREEK 1988 Comlnco opuatw SJV a JV frrqChx) 30.074 

DS 8 



I . . . . . .  I . . . . . . . . .  

Arro MATTHEW CREEK 1086 Cominco *rator SJV L JV 
~oopno 2 LIW 5500N crrpena\t  HZ h I norrollzed 

7700E 

7600E 
J 

7500E. 

7400E. 

7300E. 

7200E. 

mood7 I @Of.. 

v 
v) 

od 
6300ET A 
6200E. 

6100E. 

6000E. - 

OS 8a 



I 

V 

- 
9000E - 
8900E. 

8800E. 

8700E. 

8600E. 

8500E. 

8400E. 

--- 

Ac-a HATTHEW CREEK 1986 Comlnco oprralor SJV 6 J V  CrrqChd 38.974 
LOOPM 3 LIM 4008N ccmp0-t HZ rroondary Ch I nornallzrJ Ch 1 r r h d  

W 

I 

DS 9 



- 
\ 
i 

OD 

- 
9000E. 

8900E. 

8800E. 

8700E. 

8600E. 

8500E. 

8400E. 

Area MATTHEW CREEK 1986 Comlnco o(nro1or SJV b JV CrrqChzJ 30.074 
Loopno 3 Llno 40CGN compondL HZ rroondary ch I norr~1l .z-d Ch I rrducrd 

DS 9 a  



c 

V 

OS 10 



V 

Arro HAlTHEU CREEK 1986 Cornlnco opuotor SJV & J V  frrrqchz) 38.074 

Loopno 3 11- 450SN componw\\ HZ mocondary Q, 1 nornul lzrd Ch I rrduc-d 

DS IOa 

. 
I 



Arro HATTHEW CREEK 1986 Comlnco oporotor SJV d JV 
Loopno 3 LIM 5006N cwponcnk HZ vroondary Ch I norrollz-d 

8900E 

8800E 

8700E 

8600E 

rd8400 

8300E 

8200E 

8 I OOE 

8000E 

7800E 

7700E 

7500E 

7300E 

rd7900 

d7200 

CrrqChr) 30.974 
Ch I roduord 

DS II 



-E 

890BE. 

8800E. 

8700E. 

8600E. 

8500E :v 
rd8400F 

8300E. 

8200E. 

81006. 

8080E. 

rd7900L 

7800E. 

7700E. 

7600E :v 
75006. 

.A 

Arro HATTHEW CREEK I986 Cominco opuotor SJV CC JV CrrqChz) 30.974 
Loopno 3 Llnr 508CN coaponmt HZ rrcondory Ch 1 normallzrd Ch I rrduord 

DS I l a  



k o a  MATTHEW CREEK I986 Comlnco oporator SJV L J V  
Loopno 3 LIM 5500N companwL HZ rruondary Ch I mrralttrd 

8800E 1 I 8700E 

8680E 

8500E 

8400E A 
8300E 

8200E 1 
8 I OOE 

8080E 

79006 

7880€ 

7680E 

7580E 

DS 12 



 roo MATTHEW CREEK 1088 Comlnco oprrotor S J V  6 J V  
Loopno 3 Ltno 5500N ooaponont HZ mooondory Ch I noraaIlrod 

--BmmE 

8900E. 

8800E. 

8700E. 

8600E. 

85006. 

8400E :--A 
8300E. 

8200E. 

8100E. 

80006. 

7900E. 

7800E. 

rd? I00c 

-L 

DS 12a 



V 

-7 2000N 
1800N. 
1800N. 
1700N. 

1800N. 

1500N . 
1400N. 
1300N. 
1200N. 

kraMA7THEU CREEK RECCE 1886 ComInco opvatoc SJV 63v froqChz> 30.G74 

DS 13 



W 

I.... 

2000N. 
1900N. 
1800N. 
1700N . 
1600N. 

1500N. 
1400N. 
1300N. 
1200N. 
1100N. 
1000N. 

908N . 
800N . 

k o a  HATTHEU CREEK RECCE I088 
~oopno 2 LIM F l r r  Brook R t  oerponurt HZ -0ondw-y 

Corn I nco opvatoc S3V &3v froqWx> 30.074 
I r o h d  Ch I n w m a I I x d  

! 



I 

'cu" 

W 

1000w. 

1100w. x 
1200w . 
1300W . 
1400W. 
1500W . 
1600W. 

1700W. 

1800W. 

1000w. 
2000w. 

2100w. 

2200w. 

2300W. 

2400W. 

2500U. 

2800W. 7[/ 
270W 

k o o  HATTHEW CREEK RECCE 1988 
Looano 3 L l n  Road 4 oeroemnt HZ rooondarv 

Comlnco opuator S3v & JV f r d h d  30.974 
9, I n u r a t l r o d  Q\ I r o b d  

DS 14 



***> 

I . . . . . .  

I- 
s 
0 
0 

I 

.PI.., 

100w . 
200w . 

1100w. x 
1200w. 
1300W. 
1400W. 
1500W. 
1600W. 

1700W. 

1800W. 

1900W. 

2000w. 

2108u. 

2200w. 

2300U. 

2400W. 

2500W. 

2600W. 

2700U. 

2800W. 

2908W. 

3000W. 

3100W. 

3200W. 

3300W. 
3400W. 
3500W. 
3800U. 
3700U - 

7 7  

- I .  . . . . . . .  r 

. -  - 



..1 

.77. 

out trot m 2500N 
2400N 

2 I OON 
2000N 

62200 

1900N. 

1800N. 

1700N . A 
1600N. 

500N. 
480N. 
300N. 
200N. 

100N ,-A 
7 7  

k-0 !IAlTHEW CREEK RECCE 1986 
Loopno 4 11- tral I R2 0.iperwnt Hz uoondory 

C o m l n c o  o p r r d a  S3V 6 Jv frrqch) 30.974 
Ch I nomot lxrd 9, I r o h d  

DS 15 



I 

W 

- I . . . . . . . .  

2500N. 

2400N. 

2300N. 
,2200& 

2100N. 
2000N. 

1000N. 

1800N. 

1700N .A 
1680N. 

1500N . 
1400N. 

l000N. 
000N . 
800N . 

k r o  MATTHEW CREEK RECCE 1986 Comlnco +rot* S3V & 3v CrrqChx) 38.874 
Loopnr 4 Ltrw f r a l  I R 2  uoapownt H t  mooond9ry h I nornalliod Ch I ra&wd 

DS 15a 



c 

_I- - 
d h  f 4 

h.0 HATTHEW CREEK RECCE 1988 Comlnco e p u o t o ~  SJV 6 # frr.qChr> 30.874 
Loopno 4 LIM Road 65 o a p o m n t  k aooondary Ch I w a o l l m d  Ch I rrdwod 

V 
DS 16 



I 

I 1  

I 

I 

I . . . . "  

x 

11 78881 

L W  

c 

rrr 71.11 

k o a  MATTHEW CREEK RECCE 1986 
Loopno 4 Llrw Rood 65 oomponont h woondary Ch I nermoilzrd Ch I roduood 

Comlnco 0p.rabr  SJV 6 Jv CrrqChd 38.874 

OS 160 
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APPENDIX 111 

I N  THE MATTER OF THE B.C. MINERAL ACT 

AND I N  THE MATTER OF A GEOPHYSICAL PROGRAMME 

CARRIED OUT ON MAT 71 GROUP OF CLAIMS 

LOCATED 7 KM WEST OF KIMBERLEY, B X .  

I N  THE FORT STEELE MINING D I V I S I O N  OF 

PROVINCE OF B R I T I S H  COLUMBIA, MORE PARTICULARLY 

N .T .S .: 82F/9 
S T A T E M E N T  

I, SYD 3. VISSER, OF THE MUNICIPALITY OF DELTA, I N  THE PROVINCE OF B R I T I S H  
COLUMBIA, MAKE OATH AND SAY:- 

w 1) THAT I am employed as a geophysicist by S.J.V. Consultants Ltd., 
on con t rac t  w i t h  Cominco Ltd. and as such have a personal knowledge 
o f  t h e  f a c t s  t o  which I hereinaf ter  depose; 

2) THAT annexed hereto and marked as " E X H I B I T  "A" t o  t h i s  statement 
i s  a t r u e  copy o f  expenditures incurred on a geophysical survey 
on t h e  MAT 7 1  group o f  mineral claims; 

3)  THAT the  sa id  expenditures were incurred f o r  t h e  purpose o f  
mineral exp lo ra t i on  o f  the above-noted claims i n  the  per iod 
between t h e  24th day o f  Ju l y  and 6 t h  day o f  September, 1986. 

S i  gned : m 
Geophysicist 
S.J.V. Consultants Ltd. 

DECEMBER 1986 
Tu+ 



EXH I B I T I' A 'I 

STATEMENT OF GEOPHYSICAL EXPENDITURES - 1986 

ON THE MAT 71 GROUP OF CLAIMS 

UTEM SURVEY (SURFACE) 

SALARIES 

a) 
10 days @ $240/day $ 2,400.00 

b) 3.  Vyselaar, geophysic ist  
15 days (3 $240/day 3,600 .OO 

c )  M.J. Davies, technic ian 
10 days @ f l l 5 j d a y  1,150.00 

d) N. Murphy, ass i s tan t  
4 days @ $70/day 280.00 

e) S. Kemp, ass i s tan t  
9 days @ B80/day 720.00 

2 days 8 $75/day 

S .J . V i  sser , geophysici s t  

D. Askey, ass i s tan t  
150.00 - f 8,300.00 

f )  

OPERATING DAY CHARGES Note: This charge i s  appl ied 
f o r  those days on which use fu l  data are acquired, t o  
cover cost  o f  data compi 1 at ion,  d r a f t i n g ,  i nterpreta- 
t i o n  and repo r t  

10 days (h $250/day 2,500 .OO 

EQUIPMENT RENTAL 

UTEM 10 operat ing days @ $150/day 1,500.00 

EXPENSE ACCOUNTS 

S.J .  Visser 

M.J. Davies 
J .  Vyselaar 

560.00 
450.00 
310 -00 1,320.00 

Carr ied Forward 13,620 -00 

V 



w 

- 2 -  . 

$ 13,620.00 Carr ied Forward 

( 5 )  MISCELLANEOUS 

Accommodation 12 days 8 $50/day 600.00 
Truck Rental 2 x $40/day x 12 days 960 . 00 
Demobil izat ion Cost 240 -00 
Wire Usage 100 -00 1,900 000 

Tota l  15,520 . 00 

- - -  . -  - Less: Reduct ion- for  Work Done on-3  C.G. c la ims 355 .OO 

Total  o f  UTEM Survey (Surface) $ 15,165.00 

WWNHOLE BOREHOLE SURVEY 

(1) SALARIES 

a) 3.3. Lajoie,  geophysicist 

b) S .J .  V i  sser, geophysicist 
7 days @ $240/day 1,680 -00 

c )  M.3. Davies, technic ian 
5 days 8 $115/day 575.00 

d) N. Murphy, ass is tant  
/ 4 days 8 $7O/day 280 . 00 
e) S. Kemp, ass is tant  

9 days 8 $80/day 720.00 
f )  G. Al len,  ass is tant  

4 days @ 875/day 280 .OO 

4 days @ $280/day $ 1,120.00 

$ 4,655.00 

(2)  OPERATING DAY CHARGES Note: This charge i s  appl ied 
fo r  those days on which useful  data are acquired, t o  
cover c o s t  of  data compilat ion, d r a f t i n g ,  i n t e r p r e t a -  
t i o n  and r e p o r t  

4 days (h $250/day 1,000 -00 

Carr ied Forward $ 5,655.00 
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Carried Forward 

( 3 )  EQUIPMENT RENTAL 

Downhole UTEM 4 operat ing days @ $l50/day 

(4)  EXPENSE ACCOUNTS 

3.3.  L a j o i e  255.00 
S.J. Visser 260.00 
M.J. Davies 200 -00 

5,655 -00 

900 . 00 

715.00 

(5) MISCELLANEOUS 

Accommodation 6 days [b $50/day $ 300.00 
Truck Rental 6 days [b $40/day 240.00 
Shipping Downhole Equi pment 370 .OO 
Wire Usage 75 -00 985 -00 

$ 8,255.00 Total  o f  Downhole UTEM Survey 

TOTAL OF UTEM SURVEY (SURFACE) & DOWNHOLE UTEM SURVEY $ 23,420.00 

LINECUTTING CHARGES $ 4,950.00 

Less: Work Done on 3 C.G. Claims 350 -00 

Total L i  necutt ing Charges $ 4,600.00 

TOTAL EXPENDITURES S 28,020.00 

I c e r t i f y  t h i s  t o  be a true Statement o f  Expenditures f o r  t h e  geophysical 
surveys on the  Mat 71 Group o f  Claims i n  1986. 

Geophysicist 
S.J.V. Consultants Ltd. 

DECEMBER 1986 
W 
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APPENDIX I V  

C E R T I F I C A T I O N  

I, SYD 3 .  VISSER, o f  8081 - 112th Street, i n  t h e  M u n i c i p a l i t y  o f  Delta, i n  the 
Province o f  8 r i  ti sh Columbia, do hereby c e r t i f y :  - 
1) THAT I graduated from Haileybury School o f  Mines i n  1971 as 

a Mining Technician and from the  Un ive rs i t y  o f  B r i t i s h  Columbia 
i n  1981 w i t h  Honours Bok. i n  Geophysics and Geology. 

2)  THAT I have worked i n  mineral explorat ion,s ince 1968. 

DECEMBER 1986 

Distribution: 

Geophysicist 
S .3 .V. Consultants Ltd. 

Kootenay Exploration 
Western District 
Expl oration Administration 
Victoria 
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EXPLORATION 

NTSr 82F/9 

COMINCO L T D  

WESTERN D I S T R I C T  

1986 NORTH STAR HILL D E T A I L  

UTEM SURVEY 

Latitude: 49* 40'N 

Longituder 116* OO'W 

Work Performed by: SYP VISSER and JIM VYSELAAR 

C l a i m  Owner and Operator# COMINCO LTD. 

JANUCSRY 1987 JULES J. L A J O I E  



-1- 

TCIBLE OF CONTENTS 

INTRODUCTION 2 

FIELD WORK 2 

DESCRIPTION OF THE UTEM SYSTEM 2 

DATA PRESENTCITION 4 

INTERPRETATION 5 

CONCLUSIONS AND RECOMMENDATIONS 7 

REFERENCES 8 

FIGURE 1 9 

FIGURE 2 10 

PLATE 316-86-11 LOCATION MAP 11 

LEGEND 12 

DAT4 SECTIONS in text  

PLCSTE 316-86-28 UTEM DETAIL COMPILA’I’ION 
GRID MAP in envelope 



V 

2 

COMINCO LTD. 

EXPLORATION WESTERN DISTRICT 

INTRODUCTION 

The 1986 North  Star H i l l  U t e m  d e t a i l  s u r v e y  g r i d  is 
l o c a t e d  immedia te ly  s o u t h w e s t  of Kimberley,  B . C . ,  as 
shown i n  t h e  Loca t ion  map ( P l a t e  316-86-1). The g r i d  on 
a t o p o g r a p h i c  base map is shown i n  P l a t e  316-86-2. 
Access t o  t h e  g r i d  is v i a  a r o a d  from t h e  Kimberley s k i  
h i l l  which i a  n o r t h  of t h e  s u r v e y  area. 

The d e t a i l  g r i d  is u n d e r l a i n  by rocks of t h e  Lower 
A l d r i d g e  Formation.  The North Star d e p o s i t  o c c u r s  500 
metres d i r e c t l y  n o r t h  of t h e  n o r t h e r n  boundary of t h e  
detail g r i d .  T h e  la t ter  is a l o n g  t h e  Nor th  Star c o r r i d o r  
mi n e r a l  i zed t r e n d ,  

The o b j e c t i v e  of t h e  d e t a i l  U t e m  s u r v e y  d e s c r i b e d  
h e r e i n  is t o  o u t l i n e  P U t e m  anomaly d i s c o v e r e d  i n  t h e  
1985 S u l l i v a n  S k i  H i l l  U t e m  s u r v e y  (Lajoie,  19861, 
c a l l e d  conduc to r  J. 

6-25  line kilometres of inside l o o p  U t e m  surveying 
were comple ted ,  m o s t l y  a t  a s t a t i o n  i n t e r v a l  of 25 
metres and l i n e  spacing of 50 metres. 

FIELD WORK 

The f i e l d  w o r k  w a s  performed by g e o p h y s i c i s t s  Syd 
V i s s e r  and J i m  Vyse laa r  d u r i n g  t h e  p e r i o d  O c t  14 t o  18, 
1986. As shown i n  t h e  Compi l a t ion  Map ( P l a t e  316-86-21, 
e i g h t  l i n e s  w e r e  s u r v e y e d  i n s i d e  t h e  loop .  

U n f o r t u n a t e l y ,  c h a i n a g e  on each  of t h e  d e t a i l  l i n e 5  
w a s  n o t  s t a r t e d  from t i e  l i n e  lSOOE, and so s t a t i o n  
1500E does n o t  c o r r e s p o n d  a lways  t o  t i e  l i n e  1500E. 

DESCRIPTION OF THE UTEM SYSTEM 

UTEM is a n  acronym f o r  " U n i v e r s i t y  of Toron to  
ElectroMagnetometer" .  The sys tem w a s  developped by Dr. 
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Y. Lamontagnee (1975) while he, was a graduate student o f  
t ha t  un ivers i ty .  

The f i e l d  procedure consists of f i r s t  lay ing  out a 
large loop of s ing le  strand insulated wire and 
energizing i t  wi th  current from a t ransmit ter  which i s  
powered by a motor generator. Survey l i n e s  are general ly 
or iented perpendicular t o  one side of the loop and 
surveying can be performed both ins ide  and outside the  
1 oop . 

The transmit ter  loop i s  energized w i th  a precise 
t r iangu lar  waveform a t  a ca re fu l l y  cont ro l led frequency 
(30.974Hz f o r  t h i s  survey). The receiver system includes 
a sensor c o i l  and backpack portable receiver module 
which has a d i g i t a l  recording f a c i l i t y  on cassette 
magnetic tape. The time synchronization between 
transmit ter  and receiver i s  achieved through quartz 
c rys ta l  clocks i n  both u n i t s  which m u s t  be accurate t o  
about one second i n  f i f t y  years. 

The receiver sensor c o i l  measures the v e r t i c a l  
component of the electromagnetic f i e l d  and responds t o  
i t s  time derivative. Since the transmit ter  current 
wave+orm i s  rectangular, the receiver c o i l  w i l l  sense a 
per fect  square wave i n  the absence of geologic 
conductors. Deviations from a per fect  square wave are 
caused by e l e c t r i c a l  conductors which may be geologic or 
c u l t u r a l  i n  or ig in .  The receiver stacks any pre-set 
number of cycles i n  order t o  increase the signal  to 
noise r a t i o .  

The UTEM receiver gathers and recards 9 channels of 
information a t  each stat ion.  The higher number channels 
(7-8-9) correspond to short t ime or high frequency whi le 
t h e  lower number channels (1-2-3) correspond to long 
time or low frequency. Thermfore, poor or  weak 
conductors w i l l  respond on channels 9, 8, 7, and 6. 
Progressively be t te r  conductors w i l l  g ive responses on 
progressively lower number channels as well. Far 
example, massive, h igh ly  conducting sulphide6 o r  
graphi te w i l l  produce a response on a l l  n ine channels. 

It was mentioned above tha t  the UlEM receiver 
records data d i g i t a l l y  on a cassette. l h i s  tape i s  
played back i n t o  a computer a t  the ba5e camp. The 
computer processes the  data and contro ls  the p l o t t i n g  on 
an 11" x 15" graphics p lo t te r .  Data are portrayed on 
Data Sections as p r o f i l e s  of each of t h e  nine channels, 
one section f o r  each survey l ine .  
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DATA PRESENTATION 

The r e s u l t s  of t h i s  survey are presented i n  one 
compilation map (Plate 316-86-2) and 8 Data Sections 
which a l l  face N, plus two Data Sections from the 
previous survey (Lajoie, 1986). 

The maps are! l i s t e d  as follows: 

P late 316-86-1 Location Map 
( i n  t e x t )  Scale 1:50,000 

Plate 316-86-2 Compilations Map 
( i n  envelope) Scale 1 "=400 ' 

A legend f o r  the compilation map and data sections 
i s  included. The data sections are arranged i n  order of 
l i n e  number from 1000s t o  1400s. 

The magnetic f i e l d  amplitudes from both the 
t ransmit ter  loop (primary f i e l d )  and f r o m  the e l e c t r i c  
currents induced i n  the ground (secondary f i e l d )  vary 
considerably from the beginning of  a l i n e  near the 
t ransmit ter  loop wire, to the  middle of the 
t ransmit ter  loop. To present such data, a normalizing 
scheme must be used. I n  th is  survey, the primary f i e l d  
f r o m  the loop i s  used f o r  normalizing and presenting the 
data according t o  the fo l low ing  schemersic 

1. Continuously normalized p lo ts .  

T h i s  i s  the standard normalization scheme. 

a) For channel 1: 

Ch.1 - P 

P 
% Ch.1 anomaly = -------- x 100% 

where P i s  the primary f i e l d  from the loop at 
the s ta t i on  and Ch.1  is the observed amplitude 
f o r  channel 1. 

b) The remaining channels (n=2 to 9) are channel 1 
reduced and channel 1 normalized: 

Ch.n - Ch.1 

Ch. 1 
X Ch.n anomaly = ----------- x 100% 

where Ch.n is the observed amplitude of Channel 
n (n=2 t o  9). 

2. Point normalized p lo ts .  
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These plots display an arrow at the top of the 
section indicating the station to which all data on the 
line are normalized. The purpose of point normalized 
plots is to display only the relative amplitude 
variation of the secondary field along the line, that 
is, only that magnetic field from thm currents induced 
in the ground. 

a) For Channel 1: 

Ch. 1 -Ppn 
% Ch.1 anomaly = --------- x 100% 

PPn 

where Ppn is the primary field from the loop at 
the point norm station and Ch.1 is the observed 
amplitude for Channel 1. 

b) The remaining channels (n=2 to 3 )  are channel 1 
reduced and channel 1 normalized: 

Ch.n - Ch.lpn 
Ch. lpn 

Ch.n anomaly a ------------- x 100% 

where Chon is the observed amplitude of Channel 
n and Ch.lpn is the observed channel 1 amplitude at the? 
point norm station. 

Point normalized plots are usually produced on data 
sections containing anomalies to help interpretation by 
providing a different perspective t o  the data. 

The above normalizing procedures result in chaining 
errors displayed in Channel 1 only. 

INTERPRETATION 

The data from this detail survey are shown in Data 
Sections 1 to 8 at the back of this report. Data 
Sections 9 and 11 are the respective Data Sections from 
the 1985 work and are included for discussion. The 
location of the transmitter loop and detail survey grid 
are shown in Plate 316-86-2. In Data Sections 1 to 8, 
the tie-line 1500E intersection with the grid line is 
shown on each Section; clearly, it does not occur at 
"station" 1500E on every line. Therefore, in the data 
compilations of Plate 316-86-2 and Figures 1 and 2, the 
anomaly locations are plotted with respect to TIE-LINE 
1500E, assuming the latter is straight. 



Conductor J which was discovered i n  the 1985 f i e l d  
work (Lajoie, 19861, shows up as a c lear  pos i t i ve  ins ide  
loop anomaly on a l l  d e t a i l  l i n e s  excerpt f o r  l i n e  1400s. 
The extent of the anomaly i s  shown by a bar a t  the 
bottom of each Data Section, w i t h  channel 2 being the 
l a t e a t  anomalous channel on most Sections. Figurer 1 
shows a computer contour p l o t  of the residual  channel 4 
anomaly amplitude a f t e r  removal o f  an estimated regional  
component. It c l e a r l y  ou t l ines  the anomalous zone. 

Line 1200s was chosen f o r  model f i t t i n g  using the 
P la te  program. The r e s u l t s  are shown i n  Figure 2, w i t h  
an overlay containing the res idual  channel 2 t o  S f i e l d  
data. The model i s  a 325 by 162 metre p l a t e  w i t h  a 
conductance of 100 mhos, d ip  of 33 deg. E, and a depth 
t o  top a t  i t s  shallowest of 78 metres. It i s  shown i n  
sect ion i n  Figure 2 under the P la te  model resul ts .  The 
overlay t o  Figure 2 shows the res idual  f i e l d  data which 
i s  seen t o  f i t  the model data very well .  The overlay t o  
Figure 1 shows the hor izonta l  p ro jec t i on  of the model, 
and the dashed oval shows the  in te rpre ted  ou t l i ne  of the 
geologic source causing t h i s  anomaly. Looking a t  the 
contour p l o t  of Figure 1 again, the sharpness of the 
southern edge of the anomaly compared t o  the broader 
northern t a i l  suggests a plunge t o  the narth. 

A v e r t i c a l  d r i l l  hole i s  recommended t o  in te rsec t  
the conductor near i t s  center. It should be co l lared on 
l i n e  1200S, 40 metres WEST of  t i e  l i n e  1500E, a t  p icke t  
l525E. The estimated depth of i n te rsec t i on  i s  100 
metres, but the hole should be planned fo r  1650 metres, 
since the plate model may not be an accurate 
representation of the geologic source. 

The r e s u l t s  of  the 1985 work on l i n e  1000s are 
re- interpreted i n  l i g h t  of th is  d e t a i l  survey. I n  Data 
Section 9, the anomalous feature a t  1500E was previously 
in terpreted as a contact-type anomaly w i th  less 
r e s i s t i v e  rocks t o  the west. It is now recognized t h a t  a 
s loping background can be put through th i s  feature (as 
shown i n  channel 5) producing a negative response 
s im i la r  t o  the response observed on l i n e  1250S, thus 
agreeing w i t h  the d e t a i l  resu l ts .  Note tha t  a f l a t  body 
produces a negative anomaly outside the loop and a 
p o s i t i v e  anomaly ins ide  the loop w i t h  aur present 
p l o t t i n g  convention- 

The eastern edge of an anomaly i s  now recognized a t  
the  western end of l i n e s  1150s t o  1300S, i n  Data 
Sections 3 t o  6 . , I t  i s  c learest  i n  the  po in t  normalized 
sections (3a t o  &a). It appears t o  be anomalous t o  
channel 4. Returning t o  the 1985 work an th is  l i ne ,  
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shown i n  Data Sect ion 11, we can see i n  the  v i c i n i t y  of 
s ta t i ons  lUOUE t o  l l O O E  a negat ive response i n  the  e a r l y  
t ime channels on t h e  top  graph, and a lower than normal 
amplitude i n  the  channel 1 t o  5 data. T h i s  response 
expla ins the  anomalous r e s u l t s  observed i n  the  d e t a i l  
data. Unfor tunate ly ,  t h i s  was no t  picked up as an 
anomaly i n  the  1985 work, probably because i t  was no t  
c l e a r l y  def ined and a t t e n t i o n  was focussed on conductor 
J f u r t h e r  east. It nevertheless should be fo l lowed up. 

I n t e r p r e t a t i o n  o f  t he  1985 ou ts ide  laop data 
(Lajoie, lS86) had g iven a 150x150 metre p l a t e  a t  a 
depth t o  top o f  55 metres. T h i s  d i f f e r s  f r o m  t he  present 
i n t e r p r e t a t i o n  because on ly  one l i n e  o f  data was 
avai lab le,  and so s t r i k e  l eng th  could no t  be 
determined. A g rea ter  s t r i k e  length  r e s u l t s  i n  a l a r g e r  
anomaly on sur face and so t he  body m u s t  be deeper t o  
produce the  same amplitude, hence the  present depth 
i n t e r p r e t a t i o n  of  78 metres. 

CONCLUSIONS CSND RECOMMENDATIONS 

Conductor J of  the  1985 Su l l i van  Ski H i l l  Survey 
was de ta i l ed  w i t h  6.25 km o f  i n s i d e  loop surveying. A 
conductor w i th  dimensions o f  about 300 by 150 metres was 
ou t l ined ,  w i th  a conductance of 100 mhos, d i p  33 deg. E, 
and depth t o  top  o f  78 metres. A 160 metre v e r t i c a l  
d r i l l  ho le  i s  recommended a t  p i c k e t  1525E on l i n e  120OS, 
40 metres west o f  t i e  l i n e  1500E, t o  i n t e r s e c t  t he  
center o f  t he  conductor a t  an estimated depth of  100 
metres. 

The edge o f  a second anomaly was recognized a t  t he  
w e s t e r n  edge 0.f the d e t a i l  survey area, and i t  is 
recommended t o  extend the  d e t a i l  survey f u r t h e r  west t o  
o u t l i n e  t h i s  new zone. 

C C :  V i c t o r i a  
Comi nco Explorat ion:  

C r  anbr ook 
Western D i s t r i c t  
Admin is t ra t ion  J 
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LEGEND 

UTEM COMPILATION MAP AND DATA SECTIONS 

SYMBOL CHANNEL 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MEAN DELAY TIME 

30 Hz 

12.8 m s  

6,4 

3.2 

1-6 

0.8 

0.4 

0.2 

0.1 

0.05 

0.025 

In the data sections,  the  upper graph contains Channels 9 t o  5 ,  
the centre graph contains Channels 5 t o  2, and the  lawer graph 
contains Channel 1. Stat ion numbers are indicated along the 

abscissa. Elevations along the survey l i n e  
are shown by the solid p r o f i l e  i n  the lower 
graph, the scale for which is the ordinate 
on the  r igh t  hand s ide of the graph. 

Axis of a crossover anomaly. 
superscript  indicates t he  latest anomalous 
channel. The l e f t  superscript  indicates 
depth t o  current axis i n  metres, or S = 
shallow depth, M = moderate depth and D = deep. 

f i e  r ight  

Indicates  a negative anomaly of width shown 
by the dash. 
shown. Can sometimes be confused with the 
negative par t  of a crossover anomaly. 

The latest anomalous channel is 

Indicates contact between two regions of 
d i f fe r ing  r e s i s t i v i ty .  Arrow points t o  
low resis t ivi ty  zone. 

Outline of a transmitter loop L r l  
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