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SUMMARY 

Nevin Sadlier-Brown Goodbrand L t d .  was retained by 

Hillside Energy Corporation as i t s  technical consultant 

on the Emma Claim. 

In  November 1 2 t h  - 18th, 1980, John Ostler, M.Sc. 

conducted a soil  geochemical survey over the northern 

p a r t  of the claim and adjacent area as suggested by 

H.M. Jones, P.Eng. 

Soils were tested for  zinc, lead, gold and  arsenic. 

Zinc dis t r ibut ion in so i l s  revealed an anistmosing zone 

of high zinc probably reflecting t igh t ly  folded zinc- 

bearing s t ra ta in  the underlying volcanic and  sedimentary 

rocks. 

of high lead across the claim. This may be due t o  lead- 

bearing conjugate shear zones, similar t o  those t h a t  hos t  

gold-veins in the nearby Pioneer Mine. One l inear  zone 

of comparatively very h i g h  lead extending across the 

central p a r t  of the claim may be caused by a large ore- 

bearing vein. 

Lead dis t r ibut ion resulted i n  a crosshatch pattern 

I recommend t h a t  the soil-lead anomaly be explored 

across the r e s t  of the claim by extending the soil  and 

geological survey. 



1.0 INTRODUCTION 

1.1 Terms o f  Reference 

Nevin Sad1 
Hil ls ide Energy 
on the Emma Cla 

er-Brown Goodbrand Ltd .  /as retained by 
Corporation as  i t s  technical consultant 
m. 

In November 1980, John Ost ler ,  M.Sc. conducted a 
soil  geochemical survey over the northern par t  .of the 
claim and adjacent area as  suggested by Mr. H.M. Jones, 
P.Eng.,  the consulting engineer on the project.  

1.2 Location and Access 

The Emma Claim is  located a t  50" 46 '  nor th  l a t i t u d e  
The property i s  near the and 122" 49.5" west longitude. 

southeast corner of NTS map sheet 92J/15W on a ridge 
between Carl and Noel Creeks, l e s s  than 1 km south  of the 
town of Bralorne (Drawings 1 and 2 ) .  

Access t o  the Bralorne area i s  by a good gravel road 
from Lil looet  t o  the eas t .  In summer, access is  a l so  
possible from the south  by unimproved roads over the Hurley 
Pass o r  along Anderson Lake from the v i l lage  of Pemberton. 
Access t o  the northern end of the property i s  by a t r a i l  
from the Bralorne ski h i l l  t o  the Native Son A d i t ,  just 
north of the claim. 
accessible by a t r a i l  e a s t  o f  Carl Creek t h a t  jo ins  the 
Hurley Road. 

The west s ide of the property is  

. . .  
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1.3 Terrain and Vegetation 

The property i s  s i tua ted  i n  the Coast Mountains of 
southern British Columbia. I t  i s  a t  e levat ions of between 
1300 and 1900 m ASL on a moderately steep south-trending 
shoulder. 

The property i s  covered w i t h  thick coniferous f o r e s t  
w i t h  abundant dead f a l l s .  
drained ac id ic  s o i l s  predominate. 
i n  narrow boqs on the north-central par t  of the property. 

Over most of the property, well- 
Organic s o i l s  have developed 

M i n i n g  timber is avai lable  from the northern par t  
of the claim. 

1.4 Property 

The Emma Claim comprises 16 units staked by G.A. Shore 
i n  January 1980, recorded and t ransferred t o  Hi l l s ide  Energy 
Corporation short ley thereaf te r .  

1.5 Previous Work 

The fo l  l g i n g  i s  a regional h i s tor ica l  summary condensed 
from W.R. Bacon (1978).  
River area i n  1863, many of the known gold veins were discovered 
i n  1897, and the construction of a railway ( the Pacif ic  Great 
Eastern) from Vancouver t o  Li l looet  i n  1915 helped encourage 
development work on the lode claims. In 1928 the Pioneer Mine 
went i n t o  production w i t h  a 100 ton per day cyanite plant ,  
w h i c h  subsequently was increased t o  400 tons per day. Nearby, 
Bralorne Mines L t d .  went in to  production i n  1932 and by 1935 the 
capacity of the mill was increased t o  475 tons per day. 

Placer gold was found i n  the  Bridge 

. . .  

.. 

-~ 
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Production ceased a t  the Pioneer in 1962 and a t  
Bralorne in 1971. S t a t i s t i c s  a re  as  follows: 

Production oz.  
Tonnage Au Ag 

Pioneer 2,476,693 1,333,083 244,648 
Bra1 orne 5,474,238 2,821,036 705,862 

Total 7,950,931 4,154,119 950,510 

Grade Recoverable 0.5225 oz / t  0.1195 o z / t  

The ear ly  production, indeed a great  deal of the production, 
came from quartz veins 3-5 f e e t  wide. 
the two properties and the s u r r o u n d i n g  ore environment, 6 pro- 
duced the bulk o f  the gold. Bralorne's ' 7 7 '  vein produced 
2,100,000 tons of ore over a ver t ical  range of 4650 feet  i n  the  
bottom "level"  (ac tua l ly  a decline) 6150 f e e t  below the c o l l a r  

Of the 30-odd veins i n  

of the Empire Shaft ,  there has just been 
indicate a 530-foot 
be t te r  than 1 oz Au/ton. 

su f f i c i en t  work t o  
length of vein, 6.8 f e e t  wide and averaging 

Most of the area covered by the Emma Claim i s  previously 
unstaked land w i t h  very l i t t l e  rock outcrop. 
work was n o t  encountered on the northern par t  of the claim. 

Evidence of previous 

2.0 GEOLOGY 

2.1 Regional Geology 

The Emma Claim i s  i n  the Brikje-River-Bralorne go ld  camp area 
The area i s  underlain by Early Mesozoic o f  the  southwestern B.C.  

. . .  
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rocks o f  the Fergusson Group, comprising a sequence o f  

intermediate volcanics and sediments. These rocks are 
overlain by Middle Mesozoic volcanics and sediments of 
the Noel, Pioneer, and Hurley Formations (Drawing 3 ) .  
All o f  these rocks have been intruded by the Bralorne 
Intrusives (Cairnes, 1934; Woodward, 1977). 

2.2 Regional Structure and Mineralization 

The Cadwallader Creek valley has been eroded into 
a fault system called the Cadwallader Break. Near the 
Pioneer Mine, just east of the Emma Claim, the break 
is between two west-northwesterly trending anticlines 
(Drawing 4A). 
by the Bralorne soda-granite (Joubin, 1948). 
recognized that gold mined in the Cadwallader Creek area 
was recovered from veins developed in rocks adjacent to the 
pluton. Also, he resolved the strain ellipse for the 
Cadwallader Creek area, discovering that mineralization 
occurs in tension gashes developed in the plane of least 
compressive stress (Drawing 4B). North of the Cadwallader 
Break the plane o f  least compressive stress strikes north- 
easterly and is subvertically-dipping. South of the 
Cadwallader Creek at the Emma Claim, the area of finite 
strain may be rotated somewhat. 

The northerly anticline has been intruded 
Joubin 

2 . 3  Property Geology 

No rock outcrop was seen on the northern part of the 
Emma Claim. 
end of the claim, but that has not yet been mapped in detail. 

There is good exposure upslope near the south 

. . .  
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Exposures a t  the Bralorne bridge and along Noel Creek 
a t  the northeast corner of the claim a re  t i gh t ly  folded 
py r i t i c  s l a t e s  and s i l t s t o n e s  fold axial  planes s t r i k e  e a s t  
west and area sub-vertically dipping. The Native Son Adit, 
jus t  n o r t h  of the Emma Claim was excavated into p e l i t i c  
metasediments and fine-grained mafic volcanics tha t  a r e  
t i gh t ly  folded w i t h  axial  planes tha t  a re  a l so  s t r ik ing  
east-west and sub-vertically d i p p i n g .  

The above observations a r e  consis tent  with the s t ruc ture  
inferred from zinc determinations from the so i l  g r i d .  
(Section 3.0 t o  follow). 

3.0 SOIL GEOCHEMISTRY 

In November 1980, 7.15 km of g r i d  l i nes  were l a id  out  
over the  northern par t  of the Emma Claim and adjacent area 
t o  cover a 1 km2 area (Drawing 5 ) .  

Gr id  l i nes  were l a id  out  by compass and h i p  chain. 
Lines a re  200 m apar t  and s o i l s  were sampled a t  50 m in te rva ls  
on each l i ne .  A t o t a l  of 120 samples were taken. 

Samples were taken from the al luviated "Bl l  so i l  horizon 

Soi l s  weredried i n  k ra f t  paper envelopes and shipped 
tha t  i s  well developed i n  the g r i d  area. 

t o  Chemex Labs L td .  of North Vancouver, B.C. for analysis .  
Proceedure a t  the lab  is described in Appendix A. 

3.1 Interpretat ion of the  Zinc Distribution i n  Soi ls  

Zinc determinations were made on s o i l s  from 120 locations 
on the grid (Drawing 5 ) .  
in s o i l s  from the Bralorne area area considered by the wr i te r  

Concentrations above 100 ppm zinc 

. . .  
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t o  be h igh  and a re  u s u a l l y  r e l a t e d  t o  maf ic  vo lcan ic  

rocks. 

The 100 ppm i s o l i n e  on the  g r i d  de f ines  an anistmosing 
reg ion  t h a t  inc ludes 28.33% o f  t h e  data. 

vo lcanic  o r  me ta l - r i ch  sedimentary beds deposi ted i n  barren 
sediments. 

r e s u l t i n g  f rom the  gen t le  a rch ing  o f  t i g h t  u p r i g h t  f o l d s .  

It i s  i n t e r p r e t e d  t h a t  t i g h t  u p r i g h t  f i r s t - p h a s e  f o l d s  t h a t  

t rend  nor th-nor theast  have been g e n t l y  r e f o l d e d  about a 

second-phase a n t i c l i n e  t h a t  t rends southeastward across the  

g r i d  (Drawing 6) .  Fo ld  a x i a l  p lugs a r e  northeastward on 
the  n o r t h  l i m b  o f  t he  second phase a n t i c l i n e .  

i s  supported by bedding and cleavage i n t e r s e c t i o n s  a t  t he  Nat ive  

Son A d i t  and i s  cons i s ten t  w i t h  the  charac ter  o f  f o l d i n g  i n  

rocks near the  proper ty .  

It may r e f l e c t  

The reg ion  resembles an i n te r fe rence  p a t t e r n  

The i n t e r p r e t a t i o n  

3.2 I n t e r p r e t a t i o n  o f  t he  Lead D i s t r i b u t i o n  i n  S o i l s  

Most o f  the  l ead  concentrat ions i n  s o i l s  a re  low; about 
Anomalous l ead  concentrat ions are  those 1 ppm (Appendix C) .  

above 3 ppm; however a l l  values above 1 ppm a re  use fu l  i n  
p l o t t i n g  o f  lead  enrichment i n  s o i l s  (Drawing 7). 

Sub-anomalous lead values are  d i s t r i b u t e d  i n  a crosshatch 

p a t t e r n  across the  g r i d .  Anomalous lead concentrat ions;  those 

above 4 ppm a re  r e s t r i c t e d  t o  th ree  areas: 

4+00S, 2+50W, a l ong  l i n e a r  zone extending from O+OOS, 6+50W 

t o  6+00S, 6+00W and a smal l  area around O+OOS, 14+00W. 

a small area a t  

The l i n e a r s  i n  the  crosshatch p a t t e r n  formed on the  g r i d  

by sub-anomalous lead concentrat ions cross a t  obtuse angles o f  

. . .  
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abouJ. 30". 
angles in rocks that have failed during compression. Using 
elementary rock mechanics theory the directions of the stresses 
and the directions o f  movements on the faults can be solved 
(Drawing 8). The directions of greatest compressive stress 
are north and south, the intermediate compressive stress is 
vertical and the direction of least compressive stress is 
east-west. 

These angles are similar to conjugate fault 

On consideration of the stress and fault directions the 
linear zone of lead enrichment is a very attractive exploration 
target. 

Joubin (1948) solved the strain ellipse for the Pioneer 
Mine on the north side of the Cadwallader Break and found that 
ore-bearing crossovers developed in tension gashes in the 
plane of least-compressive stress. 
lead-enriched zone across the Emma grid is one of these ore- 
bearing cross overs. 

It is probable that the 

The rocks that Joubin studied on the north side of the 
Cadwallader Break were competent andesites and soda-granites. 
The rocks underlying the Emma Claim are interbedded volcanics 
and siltstones that are tightly folded. 
rotated from the north to south side of the Cadwallader Break 
and most importantly Joubin's fault sets B and C (Drawing 4B) 
have been rotated into pre-existing planes of weakness in 
vertical north-south trending bedding planes and fold areas. 

The stresses have 

Evidence for the preceeding theory was found in the 
Native Son Adit. The tunnel was dug into a theoretically 
barren fault cross over. From 20 to 30 m in the adit are 
numerous barren quartz filled shear planes striking generally 
north-south. 
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3.3 Interpretation of  the Arsenic Distribution in Soils 

Most of the arsenic determinations in soils are low and 
apparently randomly distributed. 
concentrations (above 20 ppm) occur in stream gullies down 
stream from bogs containing organic soils (Drawing 9, Appendices 
B, C). 
organic soils is more important in soil arsenic content than 
the lithology of the parent material. 
to be useful as an ore indicator in this area. . 

Three areas of high arsenic 

It seems that reduction and weathering by bacteria in 

Arsenic doesn't seem 

3.4 Interpretation of the Gold Distribution in Soils 

There were only four soil samples that contained reportable 
gold (Appendices B, C). Their distribution seems to be random. 

4.0 CONCLUSIONS AND RECOMMENDATIONS 

The lead distribution in soils indicate that an ore-bearing 
cross-over similar to the gold veins in the mines at Bralorne 
may underlie the grid on the Emma Claim. 

I recommend that this soil-lead anomaly be explored south- 
ward across the rest of the Emma Claim. 

4.1 Recommended Program 

Phase 1: Extend the grid southward to include the rest of 
the Claim. Line spacings of 200 m are adequate to complete the 
reconnaissance survey. 
over the whole grid, a detailed grid with line spacings of 50 m 
should be laid out over the anomalous area. 

When the lead anomaly has been defined 

In conjunction with 

. . .  
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the so i l  program, the geology a t  higher elevations near the 
south  end of the grid should be mapped t o  aid control and 
data interpretat ion.  

Phase 2: When the extent  of the lead anomaly has been 
defined, i t  should be explored by trenching and, or d r i l l i n g .  

December 23, 1980 

' 

John b s t l e r ,  M.Sc. 
C o n s u l t i n g  Geologist 
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APPENDIX A 

Lab Proceedure 

PPM Arsenic: A 1.0 gram sample is digested with a mixture 
o f  perchloric and nitric acid to strong fumes of perch- 
loric acid. The digested solution is diluted to volume 
and mixed. 
reduced with K1 and mixed. 
solution is converted to arsine with NaBH4 and the arsenic 
content determined using flameless atomic absorption. 
Detection limit - 1 PPM 

An aliquot of the digested is acidified, 
A portion of the reduced 

PPM Lead 
PPM Zinc: A 1.0 gram sample portion of sample is digested in 

conc. perchloric-nitric acid (HC10 -HNO ) for approx. 2 
hours. 
with distilled water. The solution is mixed and solids 
are allowed to settle. 
absorption techniques. 

The digested sample is coofed aid made up to 25 mls 

Zinc is determined by atomic 

PPM Gold: 5 gram samples ashed Q 800°C for one hour, digested 
with aqua regia - twice to dryness - taken up in 25% HCL-, 
the gold then extracted as the bromide complex into MIBK 
and analyzed via A.A. 
Detection limit - 10 PPB 

Note: Samples are dried and run through 80 mesh prior to above. 
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APPENDIX C 

Metal Distributions i n  Soils 

(a) Zinc Distribution 

Concentration No. o f  Determinations 

0 - 49 ppm 9 

50 - 99 77 

100 - 149 

150 - 199 

200 

26 

4 

4 

120 

- 

100 ppm zinc isoline excludes 71.67% o f  the data. 

(b) Lead Distribution 

Concentration 

1 PPm 

2 

3 

4 

5 

6 

7 

8 

9 

10 

No. Of Determinations 

75 

35 

0 

5 

0 

3 

0 

1 

0 

1 
120 
- 

Distribution 

7.50% 

64.17 

21.67 

3.33 

3.33 - 

100% 

Distribution 

62.50% 

29.17 

0.00 

4.17 

0.00 

2.50 

0.00 

0.83 

0.00 

0.83 

100% 
- 



APPENDIX C (cont'd) 

2 ppm lead isoline excludes 62.5% o f  the data 

4 ppm lead isoline excludes 91.67% o f  the data 

(c) Arsenic Distribution 

Concentration No. o f  Determinations Distribution 

0 - 9 ppm 35 29.17 

10 - 19 72 60.00 

20 - 29 10 8.33 

30 - 39 1 0.83 

40 - 2 1.67 

120 100% 

20 ppm arsenic isoline excludes 89.17% o f  the data 

(d) Gold Distribution 

Concentration No. o f  Determinations Distribution 

10 PPb 116 96.67 

10 - 19 3 2.50 

20 - 1 0.83 

120 100% 



APPENDIX D 

Itemized Cost Statement: EMMA CLAIM, BRIDGE RIVER AREA, B.C. 

Consulting fees 

Geological/geochemical surveys 

Meals & accommodation 

Assays 

Reproductions & drafting 

TOTAL COSTS 

$ 2,280.50 

3,067.50 

348.55 

1,084.05 

185.63 

$ 6,966.23 



APPENDIX E 

CERTIFICATE OF QUALIFICATION 

I ,  John Ost le r ,  o f  1902-1501 Haro S t r e e t  i n  the  City 

o f  Vancouver, Province o f  B r i t i s h  Columbia do hereby c e r t i f y :  

That I am a consu l t i ng  geo log is t  w i t h  business address a t  

1902- 1501 Haro St ree t ,  City o f  Vancouver, B r i t - i s h  Columbia; 

That I am a graduate o f  Car le ton U n i v e r s i t y  o f  Ottawa, On ta r io  

where I obta ined my Master o f  Science degree i n  Geology i n  1977; 

That I have been engaged i n  the  study and p r a c t i c e  o f  t h e  geo log ica l  

p ro fess ion  f o r  over 10 years and t h a t  I am a f e l l o w  t h e  t h e  Geological  

Associat ion o f  Canada; 

That t h i s  r e p o r t  i s  based on a personal examinat ion o f  t h e  Emma 

Claim from November 14th t o  19th, 1980; 

That I have no i n t e r e s t  i n  the  Emma Claim nor  i n  t h e  s e c u r i t i e s  o f  

H i l l s i d e  Energy Corporation, nor  do I expect t o  rece ive  any; 

My w i f e  owns 2000 common shares o f  H i l l s i d e  Eneryg Corporat ion;  

I 
Dated a t  Vancouver, B r i t i s h  Columbia t h i s  -___- A J , ~  l a y  o f  

December, 1980. 

' 2 3 , / 7  

idW"  LA^ 
John d s t l e r ,  M.Sc. 
Consul t ing Geo log is t  
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LEGEND 

PLEISTOCENE and RECENT recent ailiiwurn 
Z and giaoai driFt 

DRAWING N O  3 

CRETACEOUS OR TERTIARY 
BENDOR INTRUSIVES 

Hornblende - b,ot,ce- quartz drorrte, 
some grantte, granod,or,te and drorrte 

S C A L E  1:31,680 

Porphyritic diorite; Feldspar porphyrite, 
w w  

hornblende porphyrite; Felsite. aphanite 

/ JURASSIC (7) 
BRALORNE INTRUSIVES 

Soda granite 

PRESIDENT INTRUSIVES F1 Serpentme 

Gabbrc, augite diorite. Sumner diallage 
quartz diorite, meta-diorite gabbro 

HURLEY FORMATION: argillaceous and 
tuffaceous sediments, in part calcareous; 
limestone, conglomerate, tuF6 lava Flows 

PIONEER FORMATION: andesite, 
meta - andesite; t d r ,  breccia 

NOEL FORMATION: argillaceous and 
turraceous sediments; conglomerate; turf 
breccia; some chert and greenstone 

PERMIAN(?) 
FERGUSSON SERIES 

Basalt. andesite; tuft breccia; crystalline 
0 limestone N 
w 

Mainly thin/y interbedded chert and argilllte. 
massive chert; crystalline llmestone 

Areas ofaugite diorite, etc ( 8 )  m which bodres 
of soda gran,ce (9 )  occur 

Indiscingu,shable Pioneer greenstone and 
Bralorne intrusivest mainly fine-grained 
diorite and (or) greenstone 

KILOMETRES . - 1 

I 2 



DIAGRAMS FROM: 

F.R.Joubin, 1948 
Bralorne and Pioneer 
Mines 

HILLSIDE ENERGY CORPORATION I 
EMMA CLAIM GROUP 
STRUCTURE OF THE 

CADWALLADER GOLD BELT 
LILLOOET M.D. N T S  MAP 92J/15W 

DRAWING No 4 

NEVIN SADLIER-BROWN GOODBRAND LTD. 
DECEMBER 1980 
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DRAWING No 7 

LEGEND 

SCALE 1:5000 
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-Pb 2 ppm- LEAD ISOLINE 
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1 b TOPS UNKNOWN; CLEAVAGE 11 
t -  rn 
50 0 100 & 1 CLEAVAGE: Ist;2nd 

Pb*Zn*As ASSAY RESULTS PPb 

L5325 

L6946 

L5903 

_*_ _- ....... C 

L5906 
I109( I )  

I HILLSIDE ENERGY CORPORATION 

NEVIN SADLIER-BROWN GOODBRAND LTD. 
DECEMBER 1980 



- Pb 2 ppm- LEAD ISOLINE 
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50 0 i 00 200 
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GREATEST COMPRESSIVE 
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BEDDING: 1 k TOPS UNKNOWN; CLEAVAGE 11 
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0 3  STRESS 

L5325 
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