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SUMMARY 

The Nina 1 mineral claim, located in north central British 

Columbia, covers basalt and intracalated sediments of the upper 

Paleozoic Slide Mountain terrane. Sulphide mineralization, carrying 

Cu, Au and Ag concentrations of ore tenor, occurs at a restricted 

stratigraphic interval near sediment. Two strataform EM anomalies may 

be in response to concentrations of massive sulphides. Silica 

alteration and sulphide mineralization is interpreted to be part of a 

syngenetic geothermal system. 

A program of further property evaluation, ground geophysics and 

soil chemistry, is recommended. Airborne geophysics, detailed 

geological mapping and prospecting is recommended to evaluate the 

potential of the area. 



1. INTRODUCTION 

1.1 The Property 

The Proper ty  c o n s i s t s  of one minera l  c laim (Figure 1 )  descr ibed a s  

fo l lows  : 

Claim Name No. of Units  Record No. Anniversary Date 

Nina 1 20 7 2  29 August LO, I905 

1.2 Locat ion,  Access and Phys i ca l  Fea tures  

The Nina 1 mineral  claim is  loca t ed  i n  no r th  c e n t r a l  B r i t i s h  Columbia, 

260 km. northwest of Prince George, at t h e  south  end of t he  Swannell Range 

i n  t h e  Omineca Mountains. The s t a t i o n  of Germansen Landing, l oca t ed  a t  the  

c r o s s i n g  of t he  "Omineca mining road" over  t h e  Omineca River ,  is 18 km. 

south-southeast  of t h e  property.  

Access t o  t h e  property w a s  by h e l i c o p t e r  from t h e  logging 

community of Mackenzie l oca t ed  125 km sou theas t  of t h e  property.  Mackenzie 

is connected by paved road t o  Highway 97 ,  t h e  Hart  Highway. An unmaintained 

road 3 km south  of t h e  proper ty  i n  t he  v a l l e y  of Nina Lake, o r i g i n a t e s  a t  

t h e  "Omineca mining road" 10 km n o r t h  of Germansen Landing. Nina Lake is 

l a r g e  enough t o  accommodate a  f i x e d  wing a i r c r a f t  . 

The proper ty  is  centered on t h r e e  smooth r idges  s e t  from a c e n t r a l  

peak. Topographic r e l i e f  on t h e  proper ty  ranges from a maximum of 1,820 

meters  t o  1,350 meters.  Although s t e e p ,  access  was r e s t r i c t e d  t o  only two 

a r e a s  on t h e  property:  the headwall of a  c i rque  developed along the no r th  

s i d e  of t h e  west r i d g e ,  and a l o c a l  p r e c i p i t o u s  a r e a  immediately below the  

peak. Timberline is a t  about 1,600 meters  e l eva t ion .  



Figure 1 .  Location map, Nina 1 mineral claim. (NTS 93N/15) 



1.3 Property History 

No h i s t o r y  of work is repor ted  from t h e  a r e a  of t h e  Nina claim. 

Anomalous concent ra t ions  of copper and prec ious  meta ls  from gossan 

s t a i n e d  bedrock were repor ted  by Anaconda Canada Ltd. i n  1982. 

The dec i s ion  t o  s t a k e  t h e  Nina 1 c la im followed an examination of 

t h e  anamolous gossan and t h e  d iscovery  of another  anomalous gossan by 

Rio Algom Explora t ion  Inc. and JAM Geological  Serv ices  on J u l y  23, 

1985. 



2. GEOLOGICAL SETTING 

2.1 Regional Geology 

I s o l a t e d  outcrop areas of l a t e  Paleozoic volcanic and sedimentary 

rocks of s i m i l a r  s t r a t i g r a p h i c  and l i t h o l o g i c  a s soc ia t ion  a r e  located 

along the  t o t a l  length  of the  Omineca Crys ta l l ine  Belt (Figure 2), and 

a r e  r e fe r red  t o  a s  the  eas te rn  assemblage (Monger, 1977) and as  the  

S l i d e  Mountain t e r rane  (Monger and Berg, 1984). Rocks of these areas 

appear t o  have s imi la r  gross s t r a t i g r a p h y  (Figure  3)  with a lower 

predominantly c l a s t i c  sedimentary p a r t ,  and an upper p a r t  of submarine 

mafic volcanic  and l o c a l  alpine-type u l t ramaf ic  rocks. The sedimentary 

d i v i s i o n  can be t r a n s i t i o n a l  between o lde r  s t r a t a  and the  upper 

vo lcan ic  d iv is ion .  Age of the  t e r r a n e  ranges from Early Mississippian 

t o  Late  Permian. 

The Nina 1 claim l i e s  wi th in  the  Nina Creek b e l t  (Figure 4) of the  

S l i d e  Mountain te r rane .  Here the  sedimentary package comprises 2,100 

meters  of cher ty  p e l i t e ,  p e l i t e  and c h e r t ,  minor conglomerate and t h i n  

a r g i l l a c e o u s  limestone and includes t h i c k  gabbro and diabase s i l ls ,  

presumably re l a t ed  t o  the  overlying volcanic  sequences (Monger and 

Paterson,  1974). Quartz-eye bearing tu f f  is  reported (Monger, 1977) 

from t h i s  sec t ion .  Mafic volcanic rocks of suspected Permian age, 

wi th  an apparent thickness of 1,500 meters ,  o v e r l i e  the  sedimentary 

sequence. Chemical ana lys i s  of b a s a l t  co l l ec ted  10 km. nor th  of the  

proper ty  returned very low K20 and r e l a t i v e l y  high Ti02 values  

(Gabr ie lse ,  1975). The Nina 1 claim covers mafic volcanic flow rocks 

loca ted  near  the  base of t h e  volcanic sequence (Figure 4 ) .  



Tronrcurrsnt foult - (arrows indicots direction of movement) 

Thrust foult 

P A C I F I C  

Figure 2. D i s t r ibu t ion  of outcrop a rea  of upper Paleozoic volcano- 
sedimentary assemblages i n  the  Canadian Cordi l le ra  and 
l o c a t i o n  of the  Nina 1 claim (from Monger, 1977). 



Figure 3. Eastern assemblage, Slide Mountain terrane: 
(a) stratigraphy 
(b) chemistry of volcanic rocks (from Monger, 1977). 
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Figu re  4. Geology of t h e  Nina 1 c la im a r e a  (from Armstrong, 1949 and 
Roots,  1954). 



The Nina Creek b e l t ,  to  the  northwest of the  property,  becomes 

d i s rup ted  t o  a s e r i e s  of f a u l t  s l i c e s  of volcanic  and sedimentary 

rocks ,  i n  contact  on the  e a s t  with rocks of the  Omineca Crys ta l l ine  

B e l t ,  and on the  west with t h e  T r i a s s i c  Takla Group. To the  southeast  

t h e  Nina Creek b e l t  i s  an i n t e r c a l a t e d  assemblage of mafic volcanic ,  

a r g i l l i t e ,  s l a t e  and carbonate un i t s .  Here i t  is bisec ted  by the  

Manson f a u l t  zone marked by a l t e r e d  u l t r amaf ic  rocks. The western pa r t  

of t h e  b e l t  is juxtaposed agains t  t h e  J u r a s s i c  o r  Cretaceous Germansen 

Bathol i th .  
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3.  PROGRAM OF EVALUATION 

Two g e o l o g i s t s  from JAM Geological  Se rv i ces  spent  seven days on 

t h e  Nina 1 claim from August 18 t o  25, 1985. The eva lua t ion  centered 

on t h e  a r e a  of t h e  two mineral  showings p rev ious ly  i d e n t i f i e d .  

A 1,000 meter ,  f lagged b a s e l i n e ,  t r end ing  a t  140' was e s t ab l i shed  

over  t h e  r i d g e  hos t ing  t h e  two minera l  showings. ' Geological  mapping, 

VLF-EM t r a v e r s e s  and sample s i t e s  were t i e d  t o  t h e  base l ine .  Away from 

t h e  mine ra l  showing a r e a ,  geology was p l o t t e d  on a  1:5000 topographic 

map enlarged  from a 1:50,000 topographic  s h e e t .  

3.1 Proper ty  Geology (Maps 1 and 2) 

S t r a t i g r a p h i c  and s t r u c t u r a l  r e l a t i o n s h i p s  w i th in  t h e  Nina Creek 

b e l t  a r e  no t  known. S t r a t ig raphy  i n  t h e  p rope r ty  area appears  t o  be 

p a r t  of a  homoclinal succession topping and d ipping  wes ter ly .  

3.1.1 Li thologies  and s t r a t i g r a p h i c  r e l a t i o n s h i p s  

The proper ty  i s  under la in  predominantly by weakly 

metamorphosed massive, green t o  brownish green  weatlfered, f i n e  g ra ined ,  

a l t e r e d  b a s a l t  (Map u n i t  l a )  . The metabasa l t  is  l o c a l l y  v a r i o l i t i c ,  

b r e c c i a t e d  o r  pillowed. I n t r a c a l a t e d  wi th  metabasa l t  is a 

metasedimentary u n i t  (Map u n i t  2a) w i t h  an apparent  t h i ckness  of up t o  

150 me te r s ,  t h a t  f l e x e s  i n  t rend  from 100" t o  140°, and t h i n s  markedly 

towards t h e  n o r t h  s i d e  of t he  proper ty .  The metasediments a r e  

predominantly dark  brown, weakly f o l i a t e d ,  f i n e  gra ined  mafic  t u f f s ,  



locally argillaceous. Near the basalt contact, the sediments are 

distinctly layered with siliceous, cherty bands to 1 cm wide (Map unit 

2b), which locally grade to massive chert (Map unit 2d). No 

stratigraphic top indicators were recognized. 

3.1.2 Hydrothermal Breccia (Map unit le) 

On lines 2+00S and 3+00S, within massive and pillowed 

metabasalt, a 50 x 150 m area is underlain by a mixed basalt and cherty 

breccia (Photo 8). Here, massive basalt and chert have been shattered 

to angular fragments of millimeter to 10 centimeter size to form a 

matrix supported breccia. The matrix is either a dense, creamy grey 

siliceous groundmass, or mixed lamellae of fine basalt and chert shards 

in a siliceous groundmass. No sulphide minerals were seen within this 

breccia body. The contact between mixed breccia and host massive 

basalt is not sharp, but grades from an in-situ shattered basalt (Photo 

7) 

3.1.3 Structure 

On the property, basalt flow rocks have little or no 

penetrative deformation. Pillowed and brecciated basalt have retained 

their primary textures. However, within the sedimentary unit, a 

vertical foliation is developed. Near line 1+50N, chert bands in tuff 

define an open, upright synform with small amplitude shallow, north 



plunging drag folds well developed. Bedding plane mullions have a 

shallow north plunge. It is interpreted that these small folds are 

geometrically similar to larger folds developed in the west dipping 

homoclinal succession of Nina Creek belt rocks. No major disruption of 

the stratigraphic package by faults is recognized. 

3.1.4 Sulphide mineralization 

Localized areas of sulphide mineralization occur within a 100 

meter interval in metabasalt on the east side of the sedimentary unit. 

Two styles of mineralization are recognized: 

1. clastic sulphide mineralization (Photos 3, 4, 5 and 6) 

2. disseminated sulphide mineralization 

Fragments of massive sulphide are mixed with monolithic, 

fragment supported, conglomerate like, unmineralized basalt(Map unit 

If). This style of mineralization is identified in two areas 300 

meters apart at the same stratigraphic position relative to the 

sediment-basalt contact. The larger of the two areas (Photo 2) is 

lens shaped in plan view, measures 25 by 130 meters, and is elongated 

parallel to the sediment contact. The smaller zone is less defined 

(Photo 1). It measures 5 by 60 meters with its long axis conformable 

to the sediment contact. Sulphide fragments are composed of fine 

grained, granular textured pyrite with grey quartz. The chalcopyrite 

content of individual fragments is variable (Table 1). The total 

sulphide content of the two zones does not exceed 15%. 



Table  1 

A n a l y t i c a l  r e s u l t s  of i n d i v i d u a l  s u l p h i d e - r i c h  f ragments  from 

c l a s t i c  s u l p h i d e  zones  

Sample Cu Pb Zn Ag Au Co Ba Mo As 
No % % % &PI T gm/ T PPm PPm PPm PPm 

( P P ~ )  ( P P ~ )  

* Sample c o l l e c t e d  on J u l y  23 d u r i n g  i n i t i a l  p r o p e r t y  examinat ion 
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Localized a reas  of disseminated p y r i t e  with varying amounts 

of f i n e  gra ined  cha lcopyr i t e  and minor s p h a l e r i t e  a r e  i n t r a c a l a t e d  wi th  

me tabasa l t  (Map u n i t  l g ) .  These minera l ized  a r e a s  a r e  sma l l ,  not  

exceeding 3 meters  i n  width and 20 meters  i n  l eng th .  They tend t o  

occur  a t  a s t r a t i g r a p h i c  i n t e r v a l  100 meters  from t h e  sediment contac t .  

A l t e r a t i o n  

Metamorphism i n  t h e  Nina claim a r e a  appears  t o  be of the  

lower g r e e n s c h i s t  f a c i e s .  Metabasalt  is commonly a f i n e  grained 

assemblage of suspected p l a g i o c l a s e ,  amphibole and c h l o r i t e .  Fine 

leucoxene is  ubiqui tous i n  t h e  metabasa l t .  S i l i c a  replacement of 

b a s a l t  is  widespread, occuring a s  d i s t i n c t  f r a c t u r e  c o n t r o l l e d  l i n e a r  

zones and a s  l a r g e  s t r a t a fo rm replacement zones (Map u n i t  l c ) .  Cherty 

bands i n  sediment may be s i l i c a  replacement (Photo 10). F rac tu re  

r e l a t e d  s i l i c e o u s  zones a r e  t e x t u r a l l y  s i m i l a r  t o  t h e  ma t r ix  of t h e  

hydrothermal b r e c c i a ,  c o n s i s t i n g  of f i n e  l ame l l ae  of creamy grey 

c h e r t .  

Metabasal t  is  c ros scu t  by a wide spaced n o r t h e a s t  t rending  s e t  of 

s t e e p l y  dipaping quartz-epidote  v i ens  t h a t  pos tda t e s  s i l i c a  a l t e r a t i o n .  



3 .2  VLF-EM Survey 

Using t h e  S e a t t l e  s t a t i o n ,  VLF-EM was run wi th  h ipchain  and 

c l inometer  on l i n e s  spaced a t  50 and 100 meter i n t e r v a l s  over the r idge  

h o s t i n g  t h e  su lphide  showings. Readings were recorded a t  20' meter 

i n t e r v a l s  on l i n e s .  A l l  readings a r e  l i s t e d  i n  t h e  appendices and 

contoured F rase r  f i l t e r e d  r e s u l t s  a r e  shown on Map 4. 

Two s t r a t i g r a p h i c a l l y  p a r a l l e l ,  open ended EM anomalies a r e  

i d e n t i f i e d :  one conforming t o  t h e  e a s t  s i d e  of t he  sedimentary u n i t  

and t h e  second wi th in  metabasa l t .  Both anomalies may r ep resen t  massive 

s u l p h i d e  concent ra t ions .  

3.3 Ana ly t i ca l  Resul t s  

Samples co l l ec t ed  f o r  chemical a n a l y s i s  are grouped by rock type 

i n  Tables  1, 2 ,  3 ,  4, 5 and 6 .  Laboratory r e p o r t s  can be found i n  the  

appendices .  

Summary of a n a l y t i c a l  r e s u l t s :  

1. Indiv idua l  p y r i t e  r i c h  fragments from t h e  su lphide  

c l a s t i c  zone: 

a )  Cu, Ag and Au a r e  enr iched  and reach  o re  tenor  (Table 

1) 

b)  Anomalous Au c o r r e l a t e s  wi th  Cu poor p y r i t e  

fragments,  anomalous A .  c o r r e l a t e s  w i th  Cu r i c h  

fragments (F igure  5 ) .  



c) Zn and As are anomalous, Pb is weakly anomalous 

(Table 1). 

2. Mineralized and unmineralized metabasaltic rocks: 

a) Host rock of the sulphide clast zones is not 

anomalous in barium (Table 2). Unmineralized'basalt 

near mineralization is not anomalous in trace 

elements (Table 5). 

b) writized zones in basalt are everywhere enriched in 

Cu and Ag and reach ore tenor, are anomalous in Zn 

and erratically anomalous in Pb and Au. 

3. Sediments : 

a) Sediments are anomalous in Ba (Table 3). 

4. Siliceous rocks: 

a) Siliceous rocks other than cherty sediments are not 

anomalous in trace elements (Table 6). 



Sample 
No 

Table 2 

Analytical  r e s u l t s  from c l a s t i c  sulphide zones, 
sulphide c l a s t s  and host  rock 

Sample Cu Pb Zn Ag Au 
Size  % P P ~  P P ~  gm/ T gm/T 

0.7m chip 
4.0m chip 
5 . h  chip 
5 . h  chip 
5.0m chip 
1.010 x 2.0m chip 
5.010 chip 
4.0m chip 



Table 3 

Analytical r e s u l t s  of banded chert and s i l i c e o u s  t u f f  

Sample 
No 

* May be s i l i c i f i e d  basa l t  



Sample 

No 

Table 4 

Analytical results of pyritized basalt 

* Sample collected on July 23 during initial property examination 



Table 5 

Analytical resul ts  of unmineralized "fresh" metabasalt 

Sample 
No 

G O 5 5 5  

GO562 
G O 5 6 3  
GO565 

G O 5 6 6  
GO567 

G O 5 6 8  

GO572 
G O 5 7 3  

G O 5 7 6  
* Basalt 

* Average abundance (Levinson, 1974) 



Table 6 

Analytical results of siliceous rock, 

other than sediment 

Sample Cu 

No PPm 

( X >  

1. Silicified basalt 

2. Siliceous matrix to hydrothermal breccia 



. GOLD 

A SILVER 

Figure  5. Graph Cu versus Au and Ag of i n d i v i d u a l  massive su lphide  
fragments from t h e  su lph ide  c l a s t i c  zone. 



4.  DISCUSSION 

Sulphide mineralization on the Nina 1 claim is interpreted here to 
' 

be related to a syngenetic hydrothermal system. Evidence in support of 

this inference is: 

1. The two mineralized areas hosting massive sulphide fragments 

are located at the same relative stratigraphic position. It 

is interpreted that the massive sulphide fragments were 

transported and redeposited after their formation. 

2. Variability in ore element content of individual massive 

sulphide fragments suggests the source is a mineralogically 

zoned massive sulphide body. 

3 .  An intracalated sedimentary unit within massive basalt 

indicates a pause in active volcanism and an environment 

favourable for exhalative ore formation. 

4. Widespread silicification, and a hydrothermal breccia of 

apparent restricted dimensions are evidence for the existence 

of a high level, synvolcanic, geothermal system. 

5. Barium is concentrated in the sedimentary unit and may have a 

synsedimentary origin. 

6 .  The two electromagnetic anomalies may indicate massive 

sulphide concentrations. These anomaliesvappear to be 

strataform. 

7. Disseminated pyrite zones within massive basalt are enriched 

in zinc and lead relative to massive sulphide, and these zones 

may be peripheral to a hydrothermal conduit. 



8. An analogy with Besshi type deposits can be made, (Franklin, 

et al, 1981): 

a) Regional tectonostratigraphic setting e.g. strata of 

clastic sedimentary rocks and basalt near a tectonic boundary; 

and, 

b) compositional-average Besshi ore at 1.40% Cu, 0.3 to 0.9% 

Zn, 20 to 200 ppm Pb. 

Besshi type deposits are characteristically exceptionally 

elongate to tabular massive ore zones and, when folded, can 

locally increase significantly in thickness and ore grade. 

Also, the stratigraphic setting is similar to the large, upper 

Paleozoic exhalative massive sulphide deposits at Anyox and 

Windy-Craggy. 



5. RECOMMENTATIONS 

5.1 Property evaluation 

Further surface work to drill target definition is recommended for 

the Nina 1 claim as follows: 

1)  41 km of grid established over the known and projected 

favourable stratigraphic interval (Figure 6) 

2) A second opinion from a geophysicist as to the quality of the 

VLF-EM anomalies identified. 

3) Detailed ground geophysics: magnetometer and electromagnetic 

surveys 

4 )  Approximately 800 soil samples collected at 30 meter intervals 

from the 50% of the grid suitable for soil sampling, and 

analysed geochemically for Cu, Zn, A g ,  Ba and As. 

5 )  Trenching of near surface anomalies 

5.2 Area evaluation 

Exhalative massive sulphides in the Nina Creek volcanic belt is a 

valid exploration target. Additional work in the area is recommended: 

1) An airborne eletromagnetic survey, andlor,. 

2) Detailed geologic mapping and prospecting 



Figure 6. Proposed g r i d ,  Nina 1 minetal  claim. 
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7. STATEMENT OF COST 

a) Travel 
Travel  time - JAM Geological Services 
Helicopter  - Northern Mountain Helicopter  
Truck - JAM Geological Services 
Motels 
Meals 
Fuel 
Inc iden ta l s  

b) Field Work 
JAM Geological Services 
Supplies 

c) Analysis 
Acme Analyt ical  Lab 
Transport 

d)  Report 
Draf t ing  - WHW Drafting Service 
Typing - Woodcomp Management Ltd. 
Mater ia ls  
Prepara t ion  - J A M  Geological Services 
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A P P E N D I X  1 

S a m p l e  D e s c r i p t i o n s  



D3001 3 cm diameter massive sulphide clast, fine grained granular textured 

pyrite. 

D3002 10 cm diameter massive sulphide clast, 70% fine grained granular 
textured pyrite in light grey siliceous host, 3% chalcopyrite, trace 
sphalerite. 

D3003 10 cm diameter massive sulphide clast , fine grained granular pyrite, 
5% blotchy chalcopyrite. 

D3004 2 cm diameter massive sulphide clast, very fine grained granular 
pyrite, trace of chalcopyrite. 

D3005 5 cm diameter massive sulphide clast, very fine grained granular 
pyrite. 

D3006 10 cm diameter sulhide-rich clast, 60% fine grained granular pyrite, 
light grey siliceous matrix, uniform textured. 

D3007 15 cm silica-rich clast (light grey chert) with 30% disseminated 
pyrite. 

D3008 From three individual quartz-rich clasts containing 20% pyrite and 

trace of chalcopyrite. 

D3009 20 cm elongated massive, granular pyrite clast. 

D3010 Chip sample across 2.0 meters of gossan stained bleached basalt, 5% 
pyrite, minor chalcopyrite. 

D3011 Chip sample across 2.0 meters of gossan stained bleached basalt 
fragmental with sulphide-rich clasts, 5% chalcopyrite, 5% pyrite. 

D3012 Chip sample across 1.0 meter, bleached basalt fragmental, 20% coarse 
pyrite. 

D3013 4 cm clast with massive, fine granular pyrite. 



D3014 10 cm clast of massive, f i n e  g ranu la r  p y r i t e .  

GO555 Light  grey ,  s p h e r u l i t i c  b a s a l t .  

GO556 Local gossan,  p a r t l y  s c r e e  covered,  of pillowed b a s a l t  wi th  
i n t e r s t i t i a l  disseminated p y r i t e  t o  10%. 

GO557 Ribboned massive che r t  i n t r a c a l a t e d  wi th  b a s a l t  f low,  t r a c e  of f i n e  
p y r i t e .  

GO558 Light  grey  uniform t ex tu red  s i l i c e o u s  rock ,  vague pseudomorphed 

b a s a l t  t e x t u r e  (? ) ,  2% disseminated p y r i t e ,  coa r se ly  sheared a t  
1350/+90°. 

GO559 Local gossan,  massive g ranu la r  p y r i t e  patchy and disseminated,  

poss ib ly  i n t e r c l a s t i c ,  20% p y r i t e .  

GO560 Small,  2 by 2 meter gossan,  disseminated and wispy p y r i t e  i n  
massive,  weakly bleached b a s a l t ,  5% p y r i t e .  

GO561 S i l i c i f i e d  t u f f  banded at 135"/+90" w i t h  3% disseminated p y r i t e .  

GO562 Massive, uniform t ex tu red  b a s a l t ,  f r e s h .  

GO563 Massive f i n e  grained weakly bleached t o  f r e s h  b a s a l t .  

GO564 Light  grey  s i l i c a  r i c h  rock,  wispy and banded e l a s t i c  (? )  t h a t  

appears  t o  cross-cut  f r e s h  b a s a l t .  

GO565 Massive, f i n e  grained weakly bleached t o  f r e s h  b a s a l t .  

GO566 Fine g ra ined ,  massive b a s a l t ,  f r e s h  but w i th  d i s t i n c t  f i n e  leucoxene 

s p o t t i n g .  
GO567 Fine g ra ined ,  massive b a s a l t ,  f r e s h  wi th  leucoxene s p o t t i n g .  

GO568 Fine g ra ined ,  massive b a s a l t ,  f r e s h  wi th  leucoxene s p o t t i n g .  

GO569 1 t o  2 meter a r e a s  of s i l i c a  r i c h ,  a l t e r e d  b a s a l t  i n  f r e s h  b a s a l t .  



GO570 S i l i c a  r i c h  a l t e r e d  basa l t .  

GO571 S i l i c a  r i c h ,  a l t e r e d  basa l t .  

GO572 Fine grained,  massive, f r e s h  b a s a l t .  

GO573 Fine grained,  massive, leucoxene r i c h  b a s a l t .  

GO574 S i l i ca - r i ch  a l t e r e d  b a s a l t  a s  patch i n  f r e s h  basa l t .  

GO575 S i l i ca - r i ch  a l t e r e d  b a s a l t  a s  patch i n  f r e s h  basa l t .  

GO576 Fine grained,  massive, f r e s h  b a s a l t .  

GO577 Banded (bedded) cher ty  t u f f ,  s i l i c e o u s  bands a t  1 cm. 

GO578 Massive, f e a t u r e l e s s ,  grey che r t .  

GO579 Scree sample of explosion b recc ia ,  sampled s i l i c e o u s  matr ix  
mater ia l .  

GO580 Chip samples over 2 meters of grey,  banded, s i l i c e o u s  t u f f .  

GO581 Massive grey chert  

GO582 Fol ia ted  s i l i c e o u s  t u f f  ( ? )  from margin t o  f a u l t ,  s imi la r  t o  matrix 
of explosion breccia.  

GO583 Chip sample over 2 meters of grey s i l i c e o u s  t u f f .  

GO584 Chip sample over 0.5 meters of grey s i l i c e o u s  t u f f .  



Samples c o l l e c t e d  dur ing  i n i t i a l  p rope r ty  e v a l u a t i o n ,  J u l y  23, 1985. 

D-5457 Chip sample a c r o s s  0.7 meters of f ragmenta l  b a s a l t  con ta in ing  10% 
p y r i t e - r i c h  clasts. 

D-5458 S i l i c a - r i c h  1 c m  wide v e i n ( ? )  i n  su lph ide  c l a s t i c  zone, 50% p y i t e .  

D-5459 12 c m  round f i n e  g ranu la r  p y r i t e - r i c h  c l a s t .  

D-5460 Chips from numerous massive,  g r a n u l a r  p y r i t e  c l a s t s .  

D-5461 Chips from f o u r  massive,  g r a n u l a r  p y r i t e  clasts. 

. D-5462 Chips from numerous massive g r a n u l a r  p y r i t e  c l a s t s  over  1 0  meters. 

D-5463 Patchy g ranu la r  p y r i t e  a s  p o s s i b l e  i n t e r c l a s t i c  m a t e r i a l  t o  pi l lowed 
o r  blocky b a s a l t .  

c; D-5464 10 c m  quar tz - r ich  c l a s t  w i th  30% b lo t chy  c h a l c o p y r i t e  from zone of 
clast ic b a s a l t .  

D-5465 Chip sample ac ros s  4  meters of gossan. 

D-5466 5% disseminated p y r i t e  i n  bleached b a s a l t .  

D-5467 Chip sample over 5  meters  of bleached,  clast ic ( f r a c t u r e d ? )  b a s a l t ,  
3% disseminated p y r i t e .  

D-5468 Pools  and blocks t o  10 cm. of massive and semi-massive g ranu la r  
p y r i t e .  

D-5469 Chip samples over 5  meters  of bleached clast ic b a s a l t  wi th  2% 
dissemina ted  p y r i t e .  

D-5470 Se l ec t ed  grab  samples of massive g r a n u l a r  p y r i t e  over 5  meters .  

D-5471 1 by 2 meter pane l ,  s e l e t e d  g rab  samples of massive,  p y r i t i c  c l a s t s  
t o  1 0  cm. 



D-5472 Chip samples over 5 meters of bleached, fragmental basalt with 1% 
irregularly distributed pyrite. 

D-5473 Chip samples over 5 meters of fragmental basalt with 1% pyrite. 

D-5474 Chip samples over 4 meters of bleached fragmental basalt with patchy 
(clasts?) disseminated pyrite to 10%. 



APPENDIX 2 

VLF-EM DATA 



"NINA PROPERTY" - SEATTLE FREQUENCY 

Quadrature In  Phase Quadrature I n  Phase 

L i n e  5+00N L i n e  4+00N (Continued) 

L i n e  4+00N 

L i n e  3+00N 



" N I N A  PROPERTY" - SEATTLE FREQUENCY 

Quadrature I n  Phase Quadrature I n  Phase 

L i n e  2+00N L i n e  1+00N (Continued) 

L i n e  1+50N L i n e  0+50N 

L i n e  1+00N 



"NINA PROPERTY" - SEATTLE FREQUENCY 
Quadrature In Phase 
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Line 1+00S 

Quadrature In Phase 



L i n e  l+OOS 

"NINA PROPERTY" - SEATTLE FREQUENCY 

Quadrature In Phase Quadrature In Phase 

(Continued) L i n e  1+50S 
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"NINA PROPERTY" - SEATTLE FREQUENCY 

Line 2+00S 

Quadrature In Phase Quadrature In Phase 

Line 2+00S (Continued) 

Line 2+50S 



Quadrature 

L i n e  3+00S 

'NINA PROPERTY" - SEATTLE FREQUENCY 

In Phase Quadrature 

L i n e  3+50S 
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"NINA PROPERTY" - SEATTLE FREQUENCY 

Quadrature In  Phase 

Line 4+00S (Continued) 

Line 5+00S 



APPENDIX 3 

Photos 



Photo 1. Gossan from c l a s t i c  su lphide  zone located  between l i n e s  1+00N and 
2+00N. Cavity i n  upper cen te r  of photo i s  50 cm i n  diameter and 
could have been massive sulphide.  

Photo 2.  Looking down onto gossan of t h e  c l a s t i c  suphide zone ly ing  on 
l i n e  2-1-00s. 





Photo 3.  Closeup of Photo 2. Mixed b a s a l t  and massive su lphide  brecc ia :  
rounded, blocky b a s a l t  fragments t o  10 c m  mixed with 10% massive, 
granular  p y r i t e  fragments.  

Photo 4. Closeup of Photo 3. 





Photo 5. Massive su lphide  clast from su lph ide  c l a s t i c  zone. 

Photo 6. Massive su lphide  c l a s t s  from su lph ide  c l a s t i c  zone. 





Photo 7. Shattered, in-situ breccia from contact with massive basalt and 
transitional to intensely broken hydrothermal breccia. 

Photo 8. Hydrothermal breccia: angular, fresh-looking basalt fragments 
with occasional angular chert fragments hosted by massive and 
tuffaceous-like chert. Mixed lithologik types indicates some 
movement of fragments before consolidation, but movement was 
minimal as evidenced by angularity of fragments. 





Photo 9 .  Coarsely banded c h e r t  from south  end of sou theas t  r idge .  Chip 
sample returned 1,654 ppm barium. 

Photo 10. Banded che r ty  t u f f  i n  con tac t  wi th  massive b a s a l t  a t  1+35N, 0+40E 
looking northwest.  Light  grey  s i l i c e o u s  bands could be s i l i c a  
replacement developed from bedding planes.  



a"" 
-- 



APPENDIX 4 

Analytical Results 



ACME ANOLYTICAL LABOWTORIES LTD. DATE RECEIVED: AU6 29 1985 
852 E. HASTINGS ST.VANCOUVER B.C. V6A lR6 
PHONE 253-3158 TELEX 04-53124 DATE REPORT MAILED: 

CISSAY CERTIFICATE 

- SAHPLE TYPE: fiOCK CHIPS AU1 10 6W REEULM ASSBY 

ASSAYERs 

RID ALGOM EXPLORATION PROJECT-8.509 FILE # 85-2119A PAGE 1 

SAMPLE# Cu Pb Zn Ag Au Co 
% % % GM/T GM/T FFM 

D3011 , 3.36 .01 .04 14.0 .30 72 
D50 12 .b0 .03 .08 E7.0 .70 20 
D:(> 1 3 .80 . 0 1 .  .0z 38.0, 1.90 10 
D5014 . Z 1  a01 a01 10.0 4.70 - 
STD R-1 .8? 1.52 2.37 - - - 



ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: 1 
852 E.HASTINGS ST.VANCOUVER B.C. V6A 1R6 
PHONE 253-3138 DATA LINE 251-1011 DATE REPORT HAILED: 

GEOCHEMICAL X C P  AE\ IALYSIS 

.SO0 6fiAH SAHPLE IS DISESTED WITH 5HL 5-1-2 HCL-HN03-HZ0 AT 95 DES. C FOR ONE HOUR RND I6 DILUTED TO 10 HL WITH HATER. 
THIS LEACH IS PARTIAL FOR HN.FE,CA,P.CR.H6.RA~TIIBaAL.HB.K.WwSI,ZR.CE.SN.Y,NB AHO TA. AU DETECTIOH LIHIT BY ICP IS 3 FPH. 
- SAHPLE TYPE: HEAVY BY AA FfiOW 10 6fiAH SAfiPLE. BAt NAOH FUSION. EDTA lEACH AND ICP AHRLYSIS. 

TOYE OR TON SAUNDRY. CERTIFIED B. C. GSSRYER 

RIO ALGOM EXPLORATION PROJECT-8609 FILE # 85-2119 PAGE 1 

SAMPLE# C u  Fb Z n  A g  Co A u *  BaS 
FFM FFM FFM FFM FF'M FPB PPM 

STD C/AU-0.5 SB 40 137 7.2 27 5 1 0  - 



ACIIE CiNAL'iT I LTD. DATE RECEIVED:  JULY 27 1985 
852 E - H A S T I N G S  ST.VANCOUVER B.C. V 6 A  1R6 
PHONE 253-3158 DATA L I N E  251-1011 D A T E  REPORT NAILED:  

A S S A V  CERTIFICATE 

..on a;n SWLE 1 s  oirrsrro WITH :ML :-I-; HCL-HNO:-H:O AT 95 DEE. c FOR ONE HOUK AND IS DILUTED TO 10 HL YITH WTEK. 
T H I S  LEACH IS PARTIAL  FOk XN.FE.Cll.P.CR.Hfi.Bii. T~.B.K.NA.~~.Y.SI.~R.CE.SN,~.NB GND TC, GU DETECIIOH L I H I l  BY I C P  I S  5 FFK. 
- S i t l i l t  T iFE :  KOCK BY AA BACKGROND CDFiRECTED. AUt ANALYSIS BY AA FkDH 10 GKGM 5AHFLE. 

TOYE OR TON SAUNDRY. C E R T I F I E D  B.C. ASSAYER 
- .  

f i I O  ALGOM EXPLORATION PROJECT - 8301 F I L E  # 8 5 - 1 6 0 4  FAGE 1 

SAMPLE# Mo F'b Z n  A 5  Ha Cu A g  A u  
F'FM FF'M FFM F F M  FFM i: GM/T 5 M / T  

D - 5 4 7 2  - A 7 29 61 .02 4 . 4  -05 
D-547; 4 1 0 4  950 11; 
D - 5 4 7 4  - 5; -09 4.2 - 4 5  - 10 55 12 
STD C/'R-1 - 56 .(I)= 1.3 . (3.5 

2 )  4 0  135 -'9 1 7 4  .8910:.: - 












