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INTRODUCTION : 

SUMMARY 

t 

The Mulligan Group consis ts  of  the Crane Claim and the Mulligan Claim; 
each claim i s  comprised of eight MGS units. 

Geological, geochemical and geophysical studies were conducted by 
Texasgulf Inc. on t h i s  group over the period A p r i l  6 t o  September 9, 1978. 
Outcrops were mapped a t  a sca le  of 1:5,000. 
were taken in Upper Ray Creek and ninety-nine so i l  samples col lected a t  
the head of Ray Creek Basin. 

Thirty-four s i l t  samples 

Geophysical invest igat ion included a VLF survey i n  Ray Creek Basin and 
a very l imi ted ,  follow-up, horizontal loop survey. The geophysical investi- 
gations a r e  described separately by J.A. Slankis w i t h i n  this report .  

PROPERTY LOCATION, ACCESS AND TERRAIN 

The Mulligan Group (Lat. 49"41', Long. 123"03') i s  located 7 km e a s t  
of the town of Squamish, i n  southwestern British Columbia (Figure 1 ) .  
Access is  by 4-wheel drive vehicle along a main haulage logging road heading 
e a s t  from Squamish and then along an abandoned logging road leading t o  the 
lower slopes of M t .  Mulligan. 

The t e r r a i n  i s  rugged; e levat ions range from 300 metres a t  the o u t l e t  
of Ray Creek in to  the Stawamus River, t o  1536 metres a t  the peak of M t .  Mulligan. 
Most of the area i s  timbered, o r  "c lear  cut" because of logging operations.  
The headwaters o f  Ray Creek drain a r e l a t ive ly  f l a t ,  swampy, narrow val ley,  
ca l led  Ray Creek Basin, s i t ua t ed  between M t .  Mulligan and a h gher ridge t o  
the southwest. 

The  higher e levat ions receive abundant snowfall i n  the w 
of the snow remains unt i l  mid-summer. 

nter and much 
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HISTORICAL OUTLINE . 

In the  e a r l y  1900's several  open-cuts and a d i t s  were d r iven  on lenses 
of massive t o  semi-massive p y r i t e  outcropping i n  Ray and Li t t le  Ray Creeks. 
Local concentrations of chalcopyrite and s p h a l e r i t e  a r e  associated w i t h  a 
few of these showings. Claims included the Bruce, Radiant and Contact groups. 

In 1929 a "Radiore Elec t r ica l  Survey'' was conducted i n  the area of 
Ray Creek Basin f o r  Radiant Copper Ltd. 
weak conductors, w h i c h  appeared t o  be caused by " p y r i t i c  shear  zones". 

The survey indicated a number of 

Later work focused on a copper showing a t  the head of the basin; three 
diamond d r i l l  holes t e s t e d  this  showing. Results were not encouraging. 

In March 1977, M. Levasseur staked the Crane Claims over the basin 
area;  assessment work included some c a t  trenching on the copper showing. 
In October 1977 Texasgulf staked the Mulligan 1 Claim centred i n  the area 
of Ray Creek. 
from Eagle River Mines who had acquired the  ground from M. Levasseur. 

On March 31, 1978 the Crane Claim was optioned by Texasgulf Inc. 

GEOLOGICAL SURVEYS: 

The Mull igan Group was mapped a t  a sca le  of 1 :5,000 (Figure 2) .  Outcrops 
were p lo t ted  on a topographic base map (1:5,000) which was constructed from 
a 1 :10,000 ortho-photo. 

REGIONAL SETTING 

The Mulligan Group l ies  on the  north end of a b e l t  of volcano-sedimentary 
rocks re fer red  t o  as the Indian River Pendant. 
remnants o r  septa  o f  s t r a t i f i e d  rock surrounded by rocks of  the Coast Crystal l ine 
Complex. 

T h i s  pendant is  one of many 

The rocks of  the Indian River Pendant a r e  believed t o  be cor re la t ive  w i t h  
the  upper par t  of the Gambier Group which i s  of Upper J u r a s s i c  o r  Lower 
Cretaceous age (G. S. C. Memoir 335, Vancouver North, Coqui tlam and P i  tt Lake 
Map-Area, B . C . :  J.A. Roddick 1965). 
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The b e l t ,  measuring about 4 km x 20 km, trends north-northwest and i s  
connected t o  the Britannia Belt ,  lying 10 km t o  the southwest, by a "br idge"  
o f  volcanic rock. 
younger Garibaldi Volcanics t o  the nor th .  

The b e l t  tapers  t o  the southeast  and is  i n  contact w i t h  

PROPERTY GEOLOGY 

Most of  the area i s  i n  heavy timber; outcrops a re  mainly confined t o  
creeks , s teep  c l i f f s  and road-cuts. 

That portion of the Indian River Pendant w h i c h  underlies the Mulligan 
Claim Group i s  composed largely of pyroclast ic  volcanic rocks. 
i n  sharp contact w i t h  massive g r a n i t i c  rocks t o  the southwest and an em- 
bayment of g r a n i t i c  rocks t o  the northeast .  
covers an area near the north boundary of the property. 

These a r e  

An o u t l i e r  of Garibaldi Volcanics 

The Indian River volcanic rocks show a var iable  range of l i tho logies  and 
have undergone complex s t ruc tu ra l  deformation and a1 te ra t ion .  

L i  tho1 ogy 

A description o f  the various l i thologies ,  based on f i e l d  iden t i f i ca t ion  
i s  given below. 

Gari bal d i  Vocl ani cs 

An o u t l i e r  of  basa l t i c  flows of  the Garibaldi Group, forms an i so l a t ed  
topographic h i g h  near the  north boundary of the claim group. 
a re  dark, fresh and frequently show columnar jo in t ing .  

These rocks 

Coast Range Grani t ic  Rocks 

Granodiorite and quartz-dior i te  are  i n  contact w i t h  the f e l s i c  volcanics 
t o  the southwest and n o r t h .  
Locally there  i s  some assimilation of the volcanic rock; inclusions of  
volcanic rock w i t h i n  the g ran i t i c  rocks a re  a l so  noted. 

These contacts a r e  frequently along f a u l t s .  
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Indian River Volcanic Rocks 

These rocks, w h i  ch a re  dominantly f e l  si c pyrocl a s t i c s  , have been 
divided in to  several mappable units. 

Cherty Rhyolite - T h i s  i s  a white, massive, extremely s i l i ceous  rock, 
frequently containing feld,spar and/or quartz phenocrysts. Locally 
the cherty rhyol i tes  a re  brecciated o r  show flow textures. 

Rhyolite T u f f  - T h i s  rock is  buff  t o  white i n  colour, suggary textured 
and generally massive. Brecciation i s  noted loca l ly .  The tuffs  show 
a c lose spacial  re la t ionship  t o  the cherty rhyolites.  

Rhyodacite Agglomerate - This is a coarse pyroclast ic  rock, consis t ing 
of angular t o  sub-rounded fragments grea te r  than 4 mm i n  a f iner c l a s t i c  
matrix. The composition of the fragments is variable,  a1 though andesi te ,  
rhyodacite porphyry and cherty rhyol i t e  a re  most common. The 1 i thology 
of  the fragments i n  any one location appears t o  be i n  pa r t  a function 
of  the volume and l i thology of the adjacent rock units. These rhyodacite 
agglomerates form a th ick ,  crudely s t r a t i f i e d  sequence i n  the cent ra l  
portion of the map-area. 

Rhyodacite Tuff - This rock consis ts  of fragments, less than 4 mm i n  s i z e ,  
composed pr incipal ly  of  rhyodaci t e  porphyry. 
a r e  common. 

Broken fel dspar phenocrysts 
The tuffs a re  generally massive and show l i t t l e  s t r a t i f i c a t i o n .  

Rhyodacite Porphyry - T h i s  rock i s  characterized by fe ldspar  phenocrysts 
i n  a greenish-grey aphani t ic  matrix. The rhyodacite porphyry forms a 
la rge  massive body t o  the southeast ,  and i t  i s  believed t o  be the parent 
rock from which much of the pyroclast ic  detri tus was derived. In the 
Mull igan map-area the rhyodacite porphyry shows a c lose associat ion w i t h  
t he  cherty rhyol i te ,  suggesting the two may be genet ical ly  re la ted .  
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Andesite - The andesites are d a r k  green, frequently porphyritic and 
may locally be pyroclastic. Epidote a l te ra t ion  i s  common. Local 
outcrops of  ch lor i te  sch is t s  are derived from these andesit ic rocks. 
The andesites are  abundant i n  the northeastern par t  of  the bel t .  

Sedimentary Rocks - Narrow lenses of a rg i  11 aceous rock are  found locally 
w i t h i n  the pyroclastic units. 
bedding, no t o p  determinations were possible. 

A1 though these shales generally show 

STRUCTURE 

The s t ructure  of the belt i s  complex and not ful ly  understood. 
general trend of the belt i s  northwesterly. 
are  generally more northerly w i t h  a vertical  d i p .  Local d i p s  and s t r ikes  
are  qui te  variable especially adjacent t o  grani t ic  o r  cherty rhyolite contacts. 

The  
Foliation and bedding a t t i tudes  

Faulting i s  common; fau l t s  are  most frequent i n  Ray Creek where steep 
gulleys r e f l ec t  the recessive character of the f a u l t  zones. 
marked by narrow zones of intense fol ia t ion and accompanied by local bleaching 
and a l te ra t ion .  These zones are generally py r i t i c  and paral le l  o r  a t  a s l i g h t  
angle to  the general s t ra t igraphic  trend. 

Shear zones are 

MINERALIZATION 

Most o f  the showings i n  the map-area are characterized by conformable 
lenses o f  pyrite w i t h  local concentrations of chalcopyrite o r  sphalerite.  
These mineral i zed zones occur w i  t h i n  the pyrocl a s t i  c sequence and a re  associated 
w i  t h  si 1 i ceous rocks. 

The showing a t  the head of Ray Creek Basin i s  hosted i n  cherty rhyol i te  
breccia, adjacent t o  a rhyodacite l a p i l l i  t u f f .  Local vein-like concentrations 
of pyr i te ,  chal copyri t e  and sphal e r i  t e  are roughly conformable t o  the 
s t ra t igraphic  trend. 

Most of the other showings are essent ia l ly  pyr i t ic  and contain only local 
concentrations of chalcopyrite o r  sphalerite.  They occur as narrow zones of 
fo l ia ted ,  s i l iceous py r i t i c  rock h a v i n g  s t r i k e  lengths up t o  several hundred 
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metres. 
pods within these zones. 
i n  these p y r i t i c  rocks. 

Thicker lenses of massive pyri te  ( u p  t o  3 metres wide) occur as 
No s ignif icant  precious metal values are  contained 

INTERPRETATION 

The be1 t of volcanic rocks whi ch under1 i e s  the Mu1 1 i gan Group represents 
a complex volcanic p i l e  composed mainly of  pyroclastic material. 
of the de t r i tus  i s  largely from a rhyodacite porphyry centre t o  the southeast 
( M t .  Baldwin), andesit ic centres to  the northeast and cherty rhyol i t ic  centres 
wi t h i n  the map-area i t se l  f. 

The source 

The deposition of the sulphides and the associated s i l i c i f i c a t i o n  and 
al terat ion resulted from hydrothermal ac t iv i ty  re1 ated t o  the volcanism. 
T h i s  a c t iv i ty  may be genetically related t o  the cherty rhyol i t ic  bodies. 

Subsequent tectonic ac t iv i ty  associated w i t h  the emplacement of the 
Coast, Range Intrusives,  caused the deformation of the volcanic rocks and 
imposed a fo l ia t ion  sub-parallel t o  the regional s t ra t igraphic  trend. This 
fo l ia t ion  i s  most strongly developed i n  the less  competent pyroclastic rocks. 

GEOCHEMICAL SURVEYS: 

INTRODUCTION 

A to ta l  of thir ty-four  s i l t  samples were collected a t  re la t ively close 
intervals  from the upper portion o f  Ray Creek, and a to ta l  of ninety-nine 
so i l  samples were taken over a g r i d  located a t  the head of Ray Creek Basin. 

S AMP L I NG P ROCE DU RE 

S i l t s  were collected a t  100 metre (approx.) intervals  along Ray Creek. 
The sample location s i t e  was marked by a f lag  indicating the sample number. 
S i l t  sampling data sheets were used to  record information as to  the volume 
and drainage of the creek, the type, coiour, texture and organic content of 
the s i l t ,  and  the petrology of the bedrock o r  f loa t .  The s i l t s  were placed 
i n  standard Kraft paper sample bags and par t ia l ly  dried pr ior  t o  sh ipmen t .  



- 7 -  

Soil samples were collected a t  25 metre intervals  on l ines  50 metres 

Where possible, so i l  samples were taken from the B horizon 
apart ,  located by chain and compass. 
a t  each s i t e .  
a t  depths up t o  50 centimetres, b u t  i n  several locations the material sampled 
was a clay and boulder t i l l .  
the so i l  colour, organic content, depth t o  so i l  horizon, slope o f  ground 
and vegetation type, recorded on so i l  data sheets. 
dried p r io r  to  shipment. 

Sample numbers are  indicated on f lags  

The soi l  was placed i n  Kraft sample bags, and 

Wet samples were pa r t i a l ly  

AN ALY T I CAL PROCEDURE 

Unprepared samples were sent t o  Bondar-Clegg and Co. Ltd. i n  North 
Vancouver. The -80 mesh fract ions were analyzed f o r  total  C u ,  Pb and 
Zn u s i n g  hot acid extraction and standard atomic absorption techniques. 
The resu l t s  shown on the enclosed maps are quoted as ppm to ta l  metal. 

INTERPRETATION AND EVALUATION OF RESULTS 

Sl ight ly  anomalous values are noted i n  the s i l t s  collected just  below 
and above the showing a t  the head of Ray Creek Basin (Figure 3) .  
sampling survey was carr ied out t o  fur ther  investigate this area o f  i n t e re s t .  

A so i l  

Results of the so i l  sampling indicate a few scattered copper and zinc 
In addition, anomalous copper, lead anomalies i n  the area of the showing. 

and zinc values were obtained from s o i l s  collected i n  the southeastern p a r t  
of the g r i d ,  close to  the divide between the Ray Creek dvainage and the drainage 
flowing easter ly  into Raffuse Creek. 
agglomerates with "bodies" of cherty rhyolite,  which are local ly  brecciated. 
These rocks are s imilar  t o  those hosting the copper-zinc showing a t  the head 
o f  the basin. 

T h i s  area i s  underlain by rhyodacite 

P . R. DeLancey / 
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GEOPHYSICAL SURVEYS: 

INTRODUCTION 

A reconnaissance VLF survey w a s  carried o u t  over  p a r t  

of t h i s  c la im group t o  tes t  f o r  t h e  p o s s i b l e  presence of 

massive su lphide  mine ra l i za t ion .  There w a s  s o m e  encourage- 

ment i n  t h i s  area i n  t h e  form of t w o  showings, the one a t  

O+OO/L.O on t h e  east  g r i d  (Ray Head showing) and t h e  o t h e r  

i n  a c reek  bed a t  approximately 1+60W/1+60W on t h e  w e s t  g r i d  

(Bend showing). Also, i n  1 9 2 7  a geophysical survey ("Radiore"- 

t e c h n i c a l  d e t a i l s  unknown except  t h a t  f requencies  used w e r e  

i n  t h e  50-100 kHz range) w a s  carried o u t  over  m o s t  of t h e  

p r e s e n t  survey a r e a .  A number of conduct iv i ty  anomalies 

w e r e  de t ec t ed  and, judging by p a r t i a l  c o r r e l a t i o n  wi th  p r e s e n t  

r e s u l t s ,  t h e  method had t e c h n i c a l  m e r i t  a l though i n  some 

ins t ances  it seems t o  have de tec t ed  very minor  f a u l t s ,  s h e a r s  

or disseminated mine ra l i za t ion .  

The p r e s e n t  work was c a r r i e d  o u t  on f lagged  l i n e s  

e s t a b l i s h e d  by cha in  and compass. A Crone Geophysics RADEM 

w a s  used t o  measure t h e  d i p  angle  of t h e  s i g n a l  from t h e  

VLF t r a n s m i t t e r  a t  J i m  C r e e k ,  Washington. 
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RESULTS 

The r e s u l t s  are e s s e n t i a l l y  negative: none of t h e  weak 

VLF responses appears t o  represent  s i g n i f i c a n t  concentrat ions 

of conductive sulphides.  

On t h e  east g r i d ,  t h e  Ray Head showing shows a weak 

response t h a t  can be t r aced  f o r  s eve ra l  hundred m e t r e s ,  

There i s  a p a r a l l e l ,  equal ly  weak conductor on Lines 40N and 

120N. 

On t h e  w e s t  g r id ,  t h e r e  i s  a weak anomaly over t h e  Bend 

showing and a s i m i l a r ,  p a r a l l e l  anomaly about 200 m e t r e s  to 

t h e  east. 

5-15 m e t r e s  of overburden, these  anomalies do n o t  r e p r e s e n t  

zones of e i t h e r  high conduct ivi ty  o r  g rez t  width,  

Making allowance for t h e  a t tenuat ing  effects of 

The only anomaly of i n t e r e s t  t h a t  w a s  found is t h e  NW-SE 

t r end  t h a t  crosses the  road i n  t he  northern p a r t  of t h e  w e s t  

g r id .  The charac te r  of t h e  cross-overs, t he  s t r i k e  of t h e  . 

t rend  - almost a t  r i g h t  angles  t o  the  o ther  conductors,  and 

t h e  lack  of any hor izonta l  h o p  response, suggest t h a t  t h i s  

i s  a s t r u c t u r a l  f ea tu re ,  e i t h e r  a f a u l t  o r  a shear :  

i J. A, Slankis 



APPENDIX A 

STATEMENT OF QUALIFICATIONS 

P. R. DeLancey, P.Eng. 

P.R. DeLancey obtained h i s  B.Sc., Honours Geology, i n  1965 and his 
M.Sc. i n  1969, from the University of Manitoba. He worked f o r  Anaconda 
from 1967 t o  1969. 
pract ised his profession s ince t h a t  time. 
the Association of Professional Engineers in the  Province of British Columbia. 

He joined the  s t a f f  of Texasgulf Inc. i n  1969 and has 
In 1977 he became a member of 

J.A. Slankis,  PhD. 

J.A. Slankis i s  a reg is te red  Professional Engineer i n  the Province 
of On t a ri 0. 

G.N.  Mannard 

G.N.  Mannard has completed one year  towards his degree i n  geology a t  
Queen's University, Kingston , Ontario. He has been employed by Texasgul f 
Inc. a s  j un io r  f i e l d  a s s i s t a n t  during the 1977 and 1978 f i e l d  seasons. 

He i s  competent t o  carry out  the geochemical f i e l d  sampling surveys 
assigned t o  h i m  on t h i s  programme. 
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STATEMENT OF EXPENDITURES (GEOPHYSICAL) 

MULL1 GAN GROUP 

SALARIES AND FRINGE BENEFITS - Texasgulf Inc. 

Dr. J. Slankis - geophysical surveys & supervision 
5 days (3 $135/day 675.00 

D. Londry 
5 days (3 $llO/day 

P. R. DeLancey, P. Eng. 
1 day (3 $115/day 

BOARD AND ROOM 

Texasgul f personnel 
10 man-days (3 $20/day 

T RANSPO RTAT I ON 

4-wheel drive Toyota ( ren ta l  se rv ice ,  f u e l )  
5 days (3 $33/day 

EQUIPMENT RENTAL 

SH I PP I NG COSTS 

550.00 

115.00 
1,340.00 1,340.00 

200.00 

165.00 

150.00 

100.00 

$1,955.00 



STATEMENT OF EXPENDITURES (GEOLOGICAL) 

MULLIGAN GROUP 

SALARIES AND FRINGE BENEFITS - Texasgulf Inc. 

J.M. Newell, P.Eng. - geological mapping and supervision 
5 days (3 $170/day 850.00 

P. R. DeLancey, P. Eng. - geological mapping 
15 days (3 $115/day 

H.R. Schmit t  - geological mapping 
5 days 8 $50/day 

BOARD & ROOM 

Texas g ul f pe rs onn e 1 
25 days 8 $20/day 

TRANSPORTATION 

4-wheel drive Toyota (rental , service,  f u e l )  
1 month (3 $1,00O/month 

1,750.00 

250.00 
2,825.00 $2,825.00 

500.00 

1,000.00 

$4,325.00 



STATEMENT OF EXPENDITURES (BASE MAP PREPARATION) 

MULL1 GAN GROUP 

1 :10,000 orthophoto map, 1 :5,000 top0 map $1,360.00 



STATEMENT O F  EXPENDITURES (GEOCHEMICAL)  

MULLIGAN GROUP 

SALARIES AND FRINGE BENEFITS - Texasgulf Inc. 

G.N.  Mannard - f i e ld  a s s i s t an t  

Period - July 5-6, August 22-25 
6 days Q $32.50/day 

ROOM & BOARD 

G.N. Mannard 
6 man-days Q $20/day 

SOIL AND SILT SAMPLE PREPARATION AND ANALYSES 

133 samples Q $2,90/sample 

195.00 

120.00 

385.70 

$700.70 



SUMMARY OF EXPENDITURES 

MULLIGAN GROUP 

Geologi ca l  

Base Map 

Geophysi cal 

Geochemical 

4,325.00 

1,360.00 

1,955.00 

700.00 

$8,340.00 












