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COMINCO LTD. 

EXPLORATION WESTERN DISTRICT 
28 SEPTEMBER 1978 

ASSESSMENT REPORT 

LOFAR PROPERTY 

SUMMARY 

The Lofar property i s  s i tuated on the west margin of the Quesnel Trough 
Structural Province i n  wha t  i s  now interpreted t o  be Triassic  rocks. 
property, comprising the Lofar, Hifar, and Sofar claims, was staked i n  
September 1977. I t  has been mapped on a scale of 1 inch = 450 feet. 

The 

The property covers metavolcanics of the calc-alkaline andesite t o  rhyol i te  
association and t h e i r  re la ted chemical and c l a s t i c  metasediments. The 
volcanic and sedimentary units have been in t ruded  local ly  by d io r i t e ,  
daci te  and rhyol i te  p l u g s  and dykes. 
t o  be subvolcanic equivalents o f  the volcanic units. The volcanic and 
sedimentary units occur as a north t o  north northwest s t r ik ing ,  west 
d i p p i n g  monoclinal sequence tha t  has been metamorphosed t o  the mid green- 
sch is t  facies .  

Most of the intrusives a re  thought 

The property is  being investigated fo r  rhyol i te  associated s t ra t i form massive 
sulphide deposits of the Kuroko-type (Py-Zn-Pb-Cu-Ag-Au). The most s i g n i f i -  
cant mineralization located t o  d a t e  occurs i n  the central par t  of the Lofar 
claim where the rhyol i te  and local ly  the daci te  u n i t s  have been variably 
leached, s i l i c i f i e d  and pyritized and empregnated w i t h  gypsum, local ly  t a l c ,  
and more r a r i  l y  t race bar i te ,  chal copyri te and sphal  e r i  te. The a1 terat ion 
zones, because of the abundance of gypsum, are  interpreted t o  represent a 
facies  which commonly develops adjacent t o  many base metal bearing Kuroko- 
type massive sulphide deposits. 
sulphide concentrations may exist along s t r i k e  or  down d i p  under the over- 
burden covered areas adjacent t o  these a l te ra t ion  zones. The only other 
mineralization observed on the property includes minor disseminated pyri te  
which occurs local ly  i n  the rhyol i te  units found on the Hifar claim and 
throughout most o f  the rhyol i te  units found  on the Sofar claim. No base 
metals were found on these claim groups. The Hifar claim is  not regarded 
as an a t t r ac t ive  area t o  search f o r  basemetal massive sulphide deposits,  
however, the Sofar claim, because of the extensive areas covered by over- 
burden, i s  s t i l l  considered t o  have some potential .  

I t  i s  f e l t  tha t  base metal bearing massive 

A so i l  sampling survey was conducted over par t  of the Lofar and Sofar claims. 
The soil samples were analysed fo r  Cu-Zn-Pb and Hg. The results of this pro- 
gram are  covered in a separate report .  

Pa r t  of the Lofar claim was covered by IP, VLF and Magnetometer surveys. 
The resu l t s  of these surveys are  covered i n  a separate report. 

INTRODUCTION 

T h i s  report describes the r e su l t s  of a geological mapping project on the 
Lofar property, s i tuated 20 km south of Cache Creek, 6.C. 
conducted by M.J. Casselman and D.J. Andrews variously d u r i n g  the pe r iod  
May 22 t o  June 3 and Augus t  22 t o  Augus t  24,  1978. 
scale of 1 inch equals 450 f ee t .  

The work was 

Data is  presented a t  a 
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LOCATION AND ACCESS 

The Lofar property comprises the Lofar, Hifar and Sofar claims(42 u n i t s ) .  
is si tuated approximately 20 km south of Cache Creek, B.C.  along the Trans 
Canada Highway i n  the area just south of Red Hill. 
through the eas t  s ide of the Lofar claim and closely borders the eas t  side 
of the Hifar and Sofar claims. 
mediately north of this reserve. 
from the Trans Canada Highway. 
from the Venables Lake Road. 

I t  

The Thompson River cuts  

The Lofar and Hifar claims are  si tuated i m -  

The Lofar and Hifar claims are  a lso accessible 
All three claim cyoups are  readily accessible 

TOPOGRAPHY AND VEGETATION 

The property l i e s  between 300 and 600 meters above sea level w i t h  the greatest  
elevationoccurringon the Hifar claims. 
largely boulder and gravel covered. Most of the Lofar and Sofar claims are  
sage b r u s h  and grass covered w i t h  pine t rees  occuring local ly .  
of the Hifar claim is  largely pine t r e e  covered while on the eas t  half sage 
brush  and grass abound. Outcrop i s  most common i n  the central and western 
par ts  of the Lofar claim and the west side of the Hifar claim. I t  occurs 
sporat ical ly  throughout most of the Sofar claim. 
2-3% on the Lofar claim, 10-20% on the Hifar claim and 5-10% on the Sofar 
claim. 

The area along the Thompson River i s  

The west half 

Outcrop averages about 

The outcrops a re  generally 1 ichen covered. 

PREVIOUS WORK 

T h i s  property has undergone several stages of previous work. The f i r s t  re- 
corded work on the property occurs i n  Assessment Report 3x0. T h i s  work, 
conducted by the E l  Paso Mining  and M i l l i n g  Company, comprised geological 
mapping, a so i l  Cu-Mo geochemical survey and 1200 f e e t  of percussion d r i l l i n g .  
Although there i s  evidence of other older work on the property there are  no 
records of this work. The older work i s  indicated by the existence of tzo 
shaf ts  on the Lofar claim and a short  ad i t  on the Sofar claim. The shaf ts  
on the Lofar claim appear t o  be f a i r l y  shallow and since they a re  si tuated 
i n  gypsum rich sections of the gossan zones, they a re  thought t o  have been 
developed w i t h  the  intention of recovering gypsum. 
claim follows a network of quar tz  veins and is  presumed t o  have been t e s t s  
of these veins fo r  precious metals. 

The a d i t  on the Sofar 

CLAIMS 

The Lofar property comprises the Lofar claim (18 u n i t s ) ,  the Hifar claim 
(9 uni t s )  and the Sofar claim (12  un i t s ) .  
contiguous and the Sofar claim i s  s i tuated 2.0 km t o  the north. 
number on the Lofar, Hifar and Sofar claims a re  numbers 1066, 1048 and 1049. 

The Lofar. and Hifar claims are 
The record 

GEOLOGY 

General 

The Lofar property i s  located on the west margin of the Quesnel Trough Structural 
Province i n  what is  mapped a5  Paleozoic Cache Creek Group rocks (greenstone, 
cher t ,  a r g i l l i t e ,  minor limestone and quartzi te ;  ch lo r i t e  and quartz-mica 
sch i s t )  by S .  Duffel a n d  K.C.  McTaggart 1945-1947 (Map 1070A). 
by the BCDM now in te rpre ts  these units t o  be Triassic  (Bill  MacMillan; personnel 
communication, 1977). 
450 fee t .  

Recent mapping 

The Lofar property was mapped a t  a scale  of 1 inch = 
Mapping control was provided by 1 inch = %i mile airphotographs 
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and by 1 inch = 450 foot enlargements of the airphotographs. 
and g r i d  were also constructed on the Lofar claim. 

A baseline 

The property comprises a n o r t h  t o  north northwest striking and west d i p p i n g  
monoclinal sequence of metavolcanics with minor metasediments. These u n i t s  
have been local ly  cut by d io r i t e ,  dacite and granite dykes and plugs .  The 
metavolcanics include primarily andesite, dacite and rhyol i te  pyroclastics 
although local ly  flows were noted and the metasediments consist  of t h i n  lime- 
stone and chert  beds. 
have been compositionally grouped into andesite,  dacite and rhyol i te  units 
each of these units spans a s l i gh t ly  larger  compositional range. 
units i ncl udes basal t i c  andesi t e  and daci t i c  andesi t e  phases and the rhyol i te  
units a lso include dac i t i c  rhyol i te  phases. The groupings  a r e  f e l t  t o  s t i l l  
represent an acceptible presentation of the rock types on the property. The 
groupings were necessitated because of mapping inconsistencies which led t o  
units disappearing or re-appeari ng unexpectedly and because of outcrop 
deficiencies which resulted in d i f f i c u l t i e s  i n  correlating units between areas. 

I t  should be noted tha t  although the metavolcanics 

The andesite 

Diorite,  daci te  and granite intrusives occur local ly  on the property. 
a re  two types of d io r i t e  intrusives which can be d i s t i n g u i s h e d  by texture 
and composition. 
w i t h  the development of the volcanic p i l e  and is  the subvolcanic equivalent 
of the andesite units. The other d io r i t e  u n i t  (7B) is  thought t o  have been 
emplaced much l a t e r  than the f i rs t  d i o r i t e  and probably post-dates the tectonic 
event which deformed the volcanic-sedimentary p i le .  The daci te  and granite 
intrusives occur local ly  throughout the three claim groups and are  thought t o  
a lso be coeval w i t h  the development of the volcanic p i l e  and t o  represent 
subvolcanic equivalents of the daci te  and rhyolite volcanic u n i t s  repsectively. 

There 

One of the d io r i t e  types (7A) i s  considered t o  be coeval 

The rock types have been defined primarily on the basis of f i e l d  observations 
w i t h  colour index and quartz-eye phenocryst concentrations being the most 
useful compositional determinent. However, twelve rock specimens representa- 
t i v e  of most of the volcanic and intrusive rock types present on the property 
were also analysed f o r  major elements and this information was used t o  con- 
firm the rock types defined by the f i e l d  mapping. 

The most s ignif icant  mineralization found t o  date occurs i n  the central par t  
of the Lofar claims where the metavolcanics, especially the rhyol i tes ,  have 
been variably hydrothermally leached, s i l i c i f i e d ,  and pyritized and empregnated 
w i t h  gypsum, local ly  t a l c ,  and more ra re ly  t race bar i te ,  chalcopyrite and 
spahler i te .  These mineralized and al tered areas are  b e i n g  investigated both 
for  s t ra t i form base metal bearing massive sulphide mineralization o r  as 
possibly representing the la te ra l  facies  t rans i t ion  of base metal mineraliza- 
t ion which may occur e i the r  down d i p  o r  along s t r i k e  from these zones. 

The only other mineralization observed on the property includes minor 
disseminated pyri te  w i t h  occurs local ly  i n  the rhyol i te  units on the Hifar 
claim and throughout the rhyol i te  units i n  the Sofar claim. 

STRATIGRAPHY 

Andesite. Uhits 

The andesite u n i t s  as indicated also include basal t ic  and dac i t ic  andesites. 
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The andesite units are dark green, f ine  t o  medium grained t o  porphyritic 
and weak to  strongly fol iated (generally moderately fo l ia ted) .  
generally contain 15 to  30% feldspar grains and 20 t o  40% pyroxene grains. 

The andesites 

The porphyritic var ie t ies  contain feldspar and/or pyroxene phenocrysts i n  
a fine-grained matrix. 
dac i t ic  andesites 1-2% quartz-eyes are  observed. 
a re  commonly qui te  ch lo r i t i c  and few textures remain. 
phases are  s imilar  t o  the andesite phases except t ha t  they are  s l i gh t ly  
darker coloured and usually more massive and ch lor i t ic .  The dac i t ic  
andesites d i f f e r  from the andesite phases i n  tha t  they a re  s l i gh t ly  less 
green (mid t o  dark green) and often contain 1 4 %  quartz-eyes. 
t ion of the andesite and basal t ic  andesite units see Appendix A. 

The pyroxenes are  often epidotized. Locally i n  the 
The very sheared andesites 

The basal t ic  andesite 

For composi- 

The andesite units are largely pyroclastic w i t h  flow phases only occurring 
local ly .  The pyroclastics are  mainly l a p i l l i  tu f f  sized although t u f f  and 
breccia phases a re  common. 
t o  fo l ia t ion  due to  tectonic over p r i n t i n g .  Minor ash flows were observed 
i n  the andesite units on the Lofar and Hifar claims. The fragments i n  the 
ash flows range from tuf f  t o  breccia s ize  and vary from subrounded t o  rounded. 
The andesite ash flows usually contain some daci te  and rhyol i te  fragments. 
T h i n  andesite tu f f  bands occur local ly  i n  the andesite ash flows and pyro- 
c l a s t i c s  phases. 
than the pyrocl a s t i  cs, 1 ocal l y  porphyritic (feldspar and pyroxene phenocyrsts) 
and occasionally contain amygdules, vesicles and even some p i l l o w  structures.  
The pillows a re  stretched and flattened and commonly epidotized on the margins. 

The fragments a re  commonly elongated paral le l  

The rare  andesite flows noted a re  usually more massive 

Dacite Units 

The daci te  u n i t s  are  mid green, f i ne  t o  medium grained t o  porphyritic and 
weakly t o  moderately fol ia ted.  
2 t o  8% quartz-eye grains i n  a f ine  grained matrix. 
mid green mafic minerals (5-10%) also are  noted and are suspected t o  be 
amphiboles. Locally the mafic minerals a re  quite epidotized. For composition 
of the daci te  pyroclastics see Appendix A. 

They contain 10 to  20% feldspar g r a i n s  and 
Tiny evenly disseminated 

The daci te  units are commonly pyroclastic although local ly  flow phases were 
noted. 
breccia phases a re  local ly  common. 
the eastern and central Sofar claim. 
t o  fo l i a t ion  due t o  tectonic overprinting. The  tuff  phases appear t o  be 
mainly crystal  tuffs w i t h  quartz-eye and feldspar grains donjinating over 
l i t h i c  fragments. 
shearing has d i  srupted or often obl i t e ra ted  these s t ructures .  
flows noted a re  usually more massive than the pyroclasticsandcommonly 
porphyritic w i t h  feldspar and quartz-eye phenocrysts occuring i n  a f ine- 
grained mid green matrix. 
t ion and there i s  some possibl i ty  t h a t  these flows may i n  f ac t  be dykes or  
s i l ls .  

The pyroclastic phases a re  mainly l a p i l l i  t u f f s  although tuff  and 
Breccia phases comprise large parts of 

The fragments are  elongated parallel  

The t u f f s  commonly appear t o  be weakly bedded, however, 
The daci t e  

T h e  flow phases a re  very i r regular  i n  d i s t r i b u -  

Rhyol i t e  U n i t  

There are  two rhyol i te  units designated 3 and 3a. 
and occurs thoughout a l l  three claim groups. 
dac i t i c  rhyol i tes .  
3 rhyol i tes  a re  white t o  l i g h t  green, fine t o  medium grained, often porphyritic, 

U n i t  3 i s  the most common 
T h i s  u n i t  a l so  includes 

U n i t  3a WijS only observed on the Hifar claim. The U n i t  
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and usually weakly to  moderately fol ia ted.  
grains,  5 t o  15% quartz-eyes and t iny  evenly disseminated mid green mafic 
minerals, probably amphiboles, i n  a very f ine  gra ined  matr ix .  
commonly contain 1 t o  3% pyrite.  
rhyolites except t ha t  they are  l i g h t  green instead of white and contain 
s l igh t ly  fewer quartz-eye grains (5  t o  10%). 
l i g h t  t o  mid green, massive t o  very weakly fol ia ted and aphanitic t o  f ine  
grained t o  weakly porphyritic. 
f racture  and i s  quite similar t o  chert  i n  texture except fo r  the t iny  green 
mafic grains. These t iny  evenly disseminated mid green mafic minerals (5  
t o  10%) were the only identified i n  this u n i t .  
u n i t  3 rhyol i te  pyroclastics and the u n i t  3a rhyolites see Appendix A .  

They contain 5 t o  15% feldspar 

The dac i t ic  rhyolites are  similar t o  the 
The rhyolites 

The rhyol i te  u n i t  3a i s  

This u n i t  commonly breaks i n  a concoidal 

For composition of the 

The rhyol i te  u n i t  3 i s  mainly pyroclastic w i t h  l a p i l l i  tuff phases domin- 
a t ing,  although breccia and tuff phases a re  common. 
elongated parallel  t o  fo l ia t ion  due t o  tectonic overprinting. The rhyol i te  
t u f f s  are  generally crystal  t u f f s  w i t h  quartz and feldspar grains dominat ing 
over l i t h i c  fragments. 
has commonly disrupted o r  obl i terated these s t ructures .  
may occur, b u t  a re  f e l t  t o  be minor components and are  d i f f i c u l t  t o  d i s -  
t i n g u i s h  from the tuf f  phases. 

The fragments are  

The t u f f s  are  local ly  bedded, however, shearing 
Rhyolite flows 

The rhyol i te  u n i t  3a i s  generally thought t o  be a f ine  grained tuff o r  flow 
rather  t h a n  an intrusive as no coarse grained phases were noted even i n  the 
thicker occurrences of the u n i t .  Also i t  was local ly  observed intercalated 
w i t h  other units. However, the origin of the u n i t  3a i s  s t i l l  questionable. 

Limestone U n i t  

The limestone u n i t  was observed i n  three areas i n  the southeast corner of 
the Lofar claim. 
sures due to  limited outcrop exposure. However, a l l  three limestone occur- 
rences appear t o  be located a t  the same s t ra t igraphic  interval which occurs 
w i t h i n  the mineralized and hydrothermally al tered rhyol i te  units. 
u n i t  may represent a chemical sediment or  "exhalite" u n i t  which developed 
i n  conjunction w i t h  the hotspring-fumarolic mineralizing processes. The  
limestone u n i t  i s  white t o  b u f f  brown, varies from bedded and massive t o  
strongly fo l ia ted  and f ine  t o  medium grained depending on i t s  purity. 
cornposition ranges from nearly pure carbonate t o  calcareous t u f f i t e s .  
tuff component i s  usually rhyol i te  although intermixed andesite material 
was also observed. The limestone u n i t  varies i n  thickness from 1.5 t o  3 
meters and usually grades ver t ica l ly  i n t o  rhyol i te  o r  less cormonly, andesite 
pyrocl as t i cs . 

I t  could not be traced l a t e r a l l y  between the three expo- 

T h i s  

I t s  
The 

Chert Units 

The chert  units occur as  t h i n  horizons throughout the property. 
also observed as  a common fragment i n  the rhyol i te  pyroclastics and local ly  
i n  the dacite and andesite pyroclastics which indicates t ha t  chert horizons 
probably formed periodically throughout the history of the volcanic p i le .  
The chert  units observed are  grey, very fine grained t o  aphanitic,  massive 
and local ly  f ine ly  laminated. The best exposed chert  horizon was observed 
on the Hifar  claim (about 1 meter thick) .  
rhyol i te  tuffs a lso have a cherty component w i t h i n  them. 

Chert was 

Some of the andesite, dacite and 
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INTRUSIVES 

D i  or i  t e  

There are two d io r i t e  intrusives designated units 6 and 6a. 
intrusives are  d i o r i t i c  i n  composition, they are considerably different  
i n  texture.  U n i t  6 i s  the most common u n i t .  I t  occurs i n  the southwest 
corner and north central p a r t  of the Lofar claim and just west of Hifar 
claim. 
porphyritic, and moderately t o  strongly fol ia ted.  
(25 t o  40%) and feldspar grains. 
o f  the Lofar claim. 
and massive t o  only weakly fol ia ted.  
phenocrysts and 0 t o  15% feldspar phenocrysts. T h i s  u n i t  is  often columnar 
jointed on the margins and i s  much more massive and unfoliated than u n i t  6. 
U n i t  6a cuts u n i t  6 and i s  possibly post deformation. 
t o  be a subvolcanic equivlaent t o  the andesite volcanic units while u n i t  6a 
may be genetically unrelated t o  the development of the volcanic pi le .  

Although both 

T h i s  u n i t  i s  dark black green, medium t o  coarse grained t o  almost 
I t  consists of pyroxene 

U n i t  6a occurs i n  the north central par t  
I t  i s  dark green, f ine  g ra ined ,  usually porphyritic 

U n i t  6a contains 15 t o  20% pyroxene 

U n i t  6 i s  thought 

Daci t e  

The daci te  intrusives  occur as i r regular  shaped bodies thoughout the three 
claim groups w i t h  the largest  exposures located just south of the Lofar 
claim and on the eas t  s ide of the Sofar claim. The dacites are  mid green, 
fine t o  medium grained and usually porphyritic and massive t o  weakly fol ia ted.  
They contain 5 t o  20% feldspar phenocrysts, 3 t o  10% quartz-eye phenocrysts 
and usually evenly disseminated t iny  green mafic minerals, probably amphi- 
boles, a l l  enclosed i n  a f ine  grained mid green matrix. The dacite intrusives 
resemble the daci te  crystal  tuffs  except t h a t  they are more massive and cross- 
cut the stratigraphy. 
noted in most of the more extensive daci te  intrusive exposures. 
intrusives a re  probably the subvolcanic equivalent t o  the dacite volcanic 
units.  

Local l y  coarse grained equigranular phases were also 
The daci te  

Granite 

The granite intrusives  are f a i r l y  ra re  and occur on the claim groups as 
dykes or s i l l s .  
massive. They contain primarily quartz and feldspar grains. The quartz 
grains vary from 5 t o  20%. 
pyri te  ( I  t o  3%) which gives them a reddish weathering appearance. Anosti- 
mozing systems of  q u a r t z  veins are  a lso commonly associated w i t h  the granites.  
The granites are  quite similar t o  the rhyol i te  units except they are  coarse 
equigranular while the rhyol i te  units tend t o  be porphyritic. 
also more massive and unfoliated. 
volcanic equivalent t o  the rhyol i te  units. 

These intrusives  a re  white, medium to  coarse grained, and 

The granites also usually contain disseminated 

They are  
The granites a re  thought t o  be the sub- 

STRUCTURE 

The rocks on the Lofar property comprise par t  of a mongclinalopackage which 
s t ikes  north north-northwest and d i p s  west (310 t o  360 /20-90 W ) .  
textures although disrupted t o  varying degrees by deformation are  generally 
recognizable i n  most outcrops. 

Primary 

Only i n  the most strongly deformed areas 
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, 

could primary textures n o t  be found. 
observed include pyroclastic fragments and porphyry textures and more 
rarely ash flows, amygduls, vesicles,  pillows and bedding planes. 
was most commonly observed i n  the tu f f s ,  cherts and limestones. 
which was observed i n  almost a l l  the outcrops on the three claim groups 
varies from weakly to  strongly developed. 
the intensi ty  of the fo l ia t ion  developed. 
crop. 
canic and sedimentary rocks. The  strike projection of the volcanic and 
sedimentary units i n  most cases a lso para l le l s  the fo l ia t ion  directions. 
From these observations i t  i s  assumed tha t  in most instances fo l ia t ion  
para l le l s  bedding. The fo l ia t ion  i s  indicated by the stretching of the 
l i t h i c  fragments and by local t h i n  beds of ch lor i te  and/or s e r i c i t e  
development (depends on the rock type affected).  
more strongly developed i n  the volcanic t u f f s ,  than i n  the l a p i l l i  tuffs  
and brecci as. 

Primary textures most commonly 

Bedding 
Foliation 

There is  no obvious pattern t o  
I t  varies from outcrop t o  out- 

Bedding planes conform w i t h  the fo l ia t ion  planes noted i n  the vol- 

Schistosity is  generally 

Although the rock units on the three claim groups have been subjected t o  
varying degrees of deformation the metamorphic grade has not exceeded the 
mid greenschist facies .  

MINERALIZATION 

The Lofar property i s  being investigated primarily fo r  rhyol i te  associated 
s t r a t i  form massive sulphide deposits (Cu-Zn-Pb-Ag-Au) of the Kuroko-type. 
The most s ignif icant  mineralization located t o  date occurs i n  the central 
part  of the Lofar claim i n  association w i t h  a l tered rhyol i te  pyroclastics, 
cherty rhyol i te  pyroclastics and limestone units. Limestone, although 
not actual ly  exposed w i t h i n  the mineralized and al tered areas ,  was noted 
along s t r i k e  on b o t h  s ides  of a "gossan" zone. The mineralization found 
i n  th is  area includes coincident pyri te ,  gypsum, minor t a l c  and t race 
chalcopyrite, sphaler i te  and bar i te .  
moderately t o  strongly leached and s i l i c i f i e d  rhyol i te  pyroclastics. 
zones appear t o  l i e  i n  one s t ra t igraphic  interval although each zone i s  
surrounded byoveiburden. T h e  zones extend i n  a north t o  south direction 
d i p p i n g  20 t o  70 west. T h e  s t ra t igraphic  thickness of the mineralized 
and al tered zones i s  d i f f i c u l t  t o  estimate due t o  poor outcrop exposure, 
b u t  appears t o  average about 10 t o  20 meters in ' thickness .  The mineralized 
and al tered zones are  heavily gossanized and const i tute  obvioos colour 
anomalies. 
estimate due t o  the intense surface weathering and leaching which has trans- 
pired. 
zones this i s  not unexpected i n  l i g h t  of the previous intense surface 
weathering and leaching. Gypsum occurs i n  s ignif icant  concentrations i n  
some of the zones where i t  ex i s t s  as massive and/or disseminated c lo ts  
commonly d i s t r i b u t e d  throughout the al tered rhyol i te  pyroclastics. 
t o  poor outcrop exposure, no estimate of the gypsum concentrations could 
be made. 
c l a s t i c s  and never i n  any great concentrations. 
i n  two places w i t h i n  the a l tered and mineralized zone located just south 
of the Orion claim. 
found elsewhere on the Lofar claim usually i n  other rhyol i te  u n i t s , b u t  
none of these other pyri te  occurrences were f e l t  t o  be of economic 
significance. 

The mineralized zones a re  hosted by 
These 

The pyrite concentration i n  these zones i s  d i f f i c u l t  t o  

Although only t race  chalcopyrite and sphaler i te  were noted i n  these 

Due 

Talc was only found local ly  w i t h i n  the al tered rhyol i te  pyro- 
Minor bar i te  was found 

Other minor pyri te  concentrations (1 t o  5%) were 
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c On the Lofar claim the host rocks, mineralization and a l terat ion observed 
are similar t o  those found w i t h  other Phanerozoic volcanogenic base metal 
bearing massive sulphide deposits including the Kuroko deposits i n  Japan. 

T h i s  mineralization and a l terat ion are thought t o  have developed i n  con- 
junction w i t h  hotspring-fumarolic ac t iv i ty  tha t  was active d u r i n g  the 
waning stages of the rhyol i te  volcanic ac t iv i ty  and i s  genetically related 
t o  t h a t  ac t iv i ty .  In many of the Kuroko deposits where both base metals 
and gypsum concentrations ex i s t  these mineral su i tes  commonly occur 
l a t e ra l ly  adjacent t o  each other w i t h  the gypsum occurring fur thest  from 
the source vent. 
s ignif icant  gypsum concentrations occur lends support t o  the concept t h a t  
base metal occurrences ex i s t  l a t e ra l ly  along s t r ike  or down d i p  t o  the 
west from the gypsum showings. 
vestigated. 

T h i s  concept when applied t o  the Lofar claim where 

T h i s  poss ib i l i ty  i s  currently being i n -  

The Hifar claim contains only minor concentrations of disseminated pyrite 
(1 t o  4%) mostly i n  the rhyol i te  units, b u t  a lso local ly  i n  the daci te  
units. This claim does not seem t o  be a t t r ac t ive  fo r  hosting volcano- 
genic deposits as i t  contains primarily andesite units w i t h  only minor 
t h i n  rhyol i te  units. 
concentrations on this claim i t  i s  not considered t o  be an a t t r ac t ive  
host rock fo r  massive sulphide formation. 

Although rhyol i te  u n i t  3a occurs i n  s ignif icant  

The Sofar claim contains s ignif icant  concentrations of rhyolite and dacite 
pyroclastics which are interpreted t o  be the la te ra l  equivalent t o  the 
rhyol i te  u n i t s  which host the mineralization on the Lofar claim. Although 
these rhyol i tes  are  only weakly pyrit ized (1 t o  5%) and contain no exposed 
base metals o r  a l te ra t ion ,  this  claim is  s t i l l  considered t o  have some 
potential fo r  hosting volcanogenic massive sulphide deposits as large areas 
of i t  are  covered by overburden. 

CONCLUSIONS 

The Lofar property appears t o  have some potential fo r  hosting Kuroko-type 
volcanogenic massive sulphide deposits. The best potential ex is t s  on the 
Lofar claim e i the r  along strike or  down d i p  from the a l te ra t ion  zones out- 
lined and on the Sofar claim in the overburden covered areas along 
jected pyroclastic stratigraphy. 

pro- 
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A P P E N D I X  A 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Rhyol i t e  P y r o c l  a s t i  c 

R h y o l i t e  P y r o c l a s t i c  

R h y o l i t e  P y r o c l a s t i c  

Rhyol i t e  Pyroc l  a s t i  c 

R h y o l i t e  P y r o c l a s t i c  

D a c i t e  P y r o c l a s t i c  

Daci  t e  P y r o c l  a s t i c  

Andesi t e  P y r o c l  a s t i c  

B a s a l t  Flow 

10. B a s a l t  Flow 

11. R h y o l i t e  - U n i t  3A 

12. R h y o l i t e  - Un i t  3A 

SI02 

74.14 

76.67 

77.77 

79.38 

77.92 

67.95 

66.87 

61.72 

50.69 

50.02 

75.76 

76.41 

AL203 

13.39 

10.71 

11.87 

11.57 

11.92 

13.86 

14.93 

15.46 

16.06 

17.25 

12.39 

12.49 

FE203 

2.73 

2.24 

1.46 

.97 

2.02 

5.58 

4.98 

7.96 

10.79 

11.35 

2.35 

2.58 

MGO -. 

1.10 

1.32 

.40 

.06 

1.43 

2.39 

2.40 

2.92 

4.25 

7.16 

.50 

.40 

CAO - 

3.51 

.96 

.98 

.92 

.38 

1.01 

1 .oo 
1.53 

6.41 

5.92 

1.01 

.69 

NA20 

2.16 

4.54 

6.22 

6.27 

4.68 

5.31 

6.29 

5.95 

4.34 

5.02 

5.55 

5.74 

K2 0 - 

1.24 

.ll 

. O l  

.03 

.03 

.ll 

.38 

.14 

.08 

.05 

.12 

, .03 

T102 

.26 

.30 

.21 

.22 

.22 

.58 

.48 

.69 

.76 

.98 

.15 

.17 

LO I - 

1.86 

2.29 

1.36 

1 .ll 

2.11 

2.50 

2.22 

3.38 

7.65 

3.18 

1.44 

1.15 

TOTAL 

100.39 

99.14 

100.28 

100.53 

1.00.71 

99.29 

99.55 

99.75 

101.03 

100.93 

99.27 

99.66 

Note; A n a l y s i s  by XRF 



A P P E N D I X "B" 

GEOLOGY 

Sa la r ies  

M. J. Casselman 

D.J. Andrews 

DOM I C ILE 

TRANSPORTATION 

ASSAYS 

EXHIBIT "A" 

STATEMENT OF EXPENDITURES FOR A GEOLOGICAL 
SURVEY ON THE LOFAR AND HIFAR MINERAL CLAlMS 1978 

May 23 t o  May 30 and Aug. 22 t o  
Aug. 24, 1978 (1  1 days a t  $156/day) 

Report w r i t i n g  and d r a f t i n g  
(3  days a t  $147/day) 

May 23 t o  May 30 and Aug. 22 t o  
Aug. 24, 1978 (51 days a t  $96/day) 

Accomodation and food i n  Cache Creek 
(1 1 days a t  $14/person/day) 

Truck f o r  12 days p l u s  gas 

8 rock  samples @ $15/sample 
(major element pe t rochemis t ry )  
TOTAL EXPENDITURES 

$1,716.00 

441 .OO 

1,056.00 

308.00 

250.00 

120.03 

$3,891 .OO 



A P P E N D I X "C" 

EXH I B I T "A" 

STATEMENT OF EXPENDITURES FOR A GEOLOGICAL . 

SURVEY ON THE SOFAR MINERAL CLAIMS 1978 

GEOLOGY 

Salar ies  

M. J .  Casselman 

D.J. Andrews 

DOMICILE 

May 31 t o  June 3 ,  1978 
(4  days a t  $156/day) 

Report writ ing and draf t ing  
( 2  days a t  $147/day) 

May 31 t o  June 3, 1978 
( 4  days a t  $96/day) 

Accomodation and food i n  Cache Creek 
(4 days a t  $14/person/day) 

TRANSPORTATION 

Truck f o r  4 days p l u s  gas 

AS SAYS 

4 rock samples @ $15/sample 
(major el ement petrochemistry) 

TOTAL EXPENDITURES: 

$ 624.00 

294.00 

384.00 

112.00 

92.00 

60.00 

$1,566.00 



A P P E N D I X "D" 

IN THE MATTER OF THE 

B . C .  MINERAL ACT 

AND 

IN THE MATTER OF A GEOLOGICAL PROGRAM CARRIED 

OUT ON THE LOFAR, HIFAR AND SOFAR MINERAL CLAIMS 

LOCATED IN THE KAMLOOPS MINING DIVISION 

OF THE PROVINCE OF BRITISH COLUMBIA 

More Part icular ly  N.T.S. 92I/llW 

A F F I D A V I T  

I ,  Michael J. Casselman, of the City of Vancouver, i n  the Province o f  

British Columbia, make oath and say: 

1. 

2. 

3. 

THAT I am employed as a Project Geologist by Cominco L td . ,  and as 
such have a personal knowledge of the f ac t s  t o  which I hereinafter 
depose: 

THAT annexed hereto and marked a s  " E x h i b i t  A'! t o  this our a f f idavi t  
i s  a true copy of expenditures of a geological program carried out 
on the Lofart Hifar and Sofar mineral claims; 

THAT the said expenditures were incurred between the 23rd day of 
May 1978 and the 2 4 t h  day of A u g u s t  1978 fo r  the purpose 
of mineral exploration on the above noted claims. 

d J P C L  
M i  c h a e 7 J/ Ca s s e 1 man 



COMINCO LTD. 

EXPLORATION WESTERN DISTRICT 
29 SEPTEMBER 1978 

A P P E N D I X "E" 

STATEMENT OF QUALIFICATIONS 

I ,  Michael J. Casselman, of the City of Vancouver, British Columbia, 

hereby certify: 

1. THAT I am a Geologist, residing at 1993 Dunrobin Crescent, North 

Vancouver, British Columbia with a business address at 700-409 

Granville Street, Vancouver, British Columbia. 

2. THAT I graduated with B.Sc. degree in geology from the University 

of British Columbia in 1969 and a M.Sc. degree in geology from 

CarletonUniversity in 1977. 

3.  THAT I have practised geology with Cominco Ltd. from 1969 to 1978. 

DATED THIS DAY OF OCTOBER, J978, AT VANCOUVER, BRITISH COLUMBIA, 

SIGNED: .? 1 C 4 !  
Michael J.&asselman, M.Sc. 
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