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INTRODUCTION 

At the request of W. Mearns, Director of Ajax Resources Ltd., the writer examined 
theCaycuseProperty on Vancouver Island on April 24, 1982. J.M. McNulty, who 
staked the claim, and who has sampled and prospected the main showing area inter- 
mittently over a 12-year period, accompanied the writer on the examination. 

This report describes the known, inadequately explored highgrade copper minerali- 
zation, and outlines a staged exploration program to expand the mineralized zone, 
and to define the best targets for testing by diamond drilling. Including 
reconnaissance exploration of the balance of the property, and detailed evaluation 
of other highgrade showings, the 3-stage exploration program totals $250,000. 

CONCLUSIONS 

1. The Caycuse Property of Ajax Resources Ltd. on Vancouver Island has favourable 
potentia1"for the development of economic reserves of high grade copper 
mineralization. 

2. Previous sampling of the incompletely exposed CR Zone yielded an average grade 
in 15 samples over a 275-m length of more than 3% Cu. The true width of the 
zone, some of which underlies the Caycuse River, has not been established. 

3. The CR Zone occurs in a faulted block of Karmutsen volcanics and multiple beds 
of Quatsino limestone, bounded on the north by Bonanza Group volcanics and 
on the south by a diorite Island Intrusion of Jurassic age, the probable 
source of copper values in the area. Massive & disseminated copper minerali- 
zation occurs in a large, irregular skarn zone underlying and in the north 
bank of the Caycuse River. 

4. Detailed geological mapping and a magnetometer survey should be completed 
over the CR Zone to identify the best targets for follow-up diamond drilling. 
Trial VLF-EM and gravity surveys also should be run. 

5. The same surveys, including B-zone soil sampling (Cu, Pb, Zn analyses) should 
be completed over two other similarly mineralized skarn zones not examined by 
the writer. One of the pones is on Cougar Creek, and the other occurs further 
to the east on the south bank of the Caycuse River. 

6 .  Several reconnaissance lines should be run in a north-south direction over the 
overburden-obscured Bonanza Group volcanic rocks on the remainder of the property 
to locate either skarn-type or east-west shear zone-type mineralization. I 

7. Prospecting and silt sampling should be conducted in the Caycuse River and its 
tributaries, on the balance of the Caycuse Property, and adjacent to the 
existing claim area. 



RECOMMEND AT IONS 

b A 3-stage exploration program totalling $250,000 is recommended for the Caycuse 
Property of Ajax Resources Ltd., to attempt to establish economic reserves of 
high grade copper mineralization. 

The first stage consists of geological, geophysical and geochemical surveys in 3 
areas of known high grade copper values that have not been delineated or diamond 
drilled to date, plus reconnaissance surveys over the balance of the property. 

Stage 1 Allow 1 month 

Mobilization/demobilization of exploration crew, and camp setup 

Grid 
East-west baseline, north-south crosslines, 25-m stations 
CR Zone - 4.0 km; CC Zone - 2.0 km; CR 2 Zone - 2,O km; 
Balance of Caycuse River, including fill-in allowance - 7.0 km; 
Bonanza Gp reconnaissance, including fill-in allowance - 15.0 km. 
Total 30 km. 

CR Zone 
Linecutting, detailed geological mapping, magnetometer and 
VLF-EM surveys 

4.0 km @ $1600 = 
Ir 

CC Zone, CR 2 Zone, and Caycuse River 
Linecutting, geological mapping, magnetometer & VLF-EM 
surveys, soil sampling (Cu, Pb, Zn) 

Reconnaissance survey 
Flagged line, soil sampling, magnetometer & VLF-EM surveys, 
geological mapping 

9.0 km @ $900 = 

Allowance for detailed fill-in 
6.0 km @ $1300 = 

Gravity survey 

Air photo interpretation 

Assaying, communications, rentals, supplies, fuel 

Consulting, data processing, draughting, report, miscellaneous 

Allow 



The second stage consists of diamond drilling the best targets on the CR Zone. 
Two setups, with 3 holes fanned from each setup, have been considered, totalling 

b 450 m of BQ core per setup. The inclination of the holes is 50° to 6b0. Heli- 
copter moves have been allowed, in preference to less than 1 km of road construc- 
tion, although the latter option must be given due consideration. 

Stage 2 Allow 1 month 

Base cost 900 m BQ core @ $65/m = 

Mobilization/demobilization, and camp expansion 

Site preparation and helicopter moves (3) 11,000 

Core logging and storage facility, assaying, core boxes, mud & 
cement, casing, site reclamation 

Communications, rentals, supplies, fuel, freight 

Supervision, assistant, data processing, draughting & report, misc. 12,500 

$100,000 

'clv The third stage is a reserve for expanded diamond drilling on the CR Zone, and/or 
testing other promising targets defined by the geophysical and geochemical surveys. 
Depending on the location of the targets, some of the allotted expenditure also 
may be substituted by bulldozer and plugger trenching, including detailed mapping 
and sampling. Demobilization charges have been included in Stage 2. Three setups 
have been considered, with helicopter moves. 

Stage 3 Allow 1 month 

Base cost 900 m @ $65/m = 58,500 

Site preparation and helicopter moves (4) 12,000 

Assaying, core boxes, mud & cement, casing, site reclamation 5,000 

Communications, rentals, supplies, fuel, freight 3,500 

Supervision, assistant, data processing, draughting & report, misc. 11 ) 000 

$90,000 

Total recommended expenditure on the Caycuse Property $250,000 



LOCATION, ACCESS, DECLINATION, PHYSIOGRAPHY, ROCK EXPOSURE, 
GLACIATION, SOIL, TIMBER, WATER, PRECIPITATION, ENVIRONMENT 

b 
Figure 1 shows t h e  CaycuseProperty on Vancouver I s l a n d  58 km southwest of Nanaimo, 
98 km west northwest  of V i c t o r i a ,  and 115 km west southwest of Vancouver. 

The geographic l o c a t i o n  i s  48O48' no r th  l a t i t u d e  and 124030t west longi tude .  

From the  v i l l a g e  of Lake Cowichan on paved highway 1 8  a t  t h e  e a s t  end of Cowichan 
Lake, t h e  Caycuse Property i s  reached by 50 km of good g rave l  logging  roads.  The 
d i spa t che r  f o r  B.C. Fores t  Products  Limited a t  Caycuse should be  contacted be fo re  
using t h e  roads.  From Lake Cowichan, Nanaimo is  a n  a d d i t i o n a l  80 km (130 km t o t a l )  
on highways 18  and 1 (no r th ) ,  and V i c t o r i a  i s  about  90 km (140 km t o t a l )  on t h e  
same highways ( south) .  

The magnetic d e c l i n a t i o n  i s  21.6' e a s t ,  decreas ing  a t  7.8' per  yea r .  

The 300-ha c la im i s  i n  t h e  Vancouver I s l and  Ranges, p a r t  of t h e  I n s u l a r  Mountain 
system of t h e  Canadian C o r d i l l e r a .  F igure  2 shows t h a t  e l e v a t i o n s  vary from 110 m 
i n  t h e  west-flowing Caycuse River a t  t h e  west p rope r ty  boundary, t o  720 m on t h e  
no r th  boundary, a  v e r t i c a l  r e l i e f  of more than 600 m. Wilson Creek, a  south- 
flowing t r i b u t a r y  of t h e  Caycuse River ,  p a r a l l e l s  t h e  w e s t  c la im boundary; and 
Cougar Creek, a l s o  south-flowing, i s  on t h e  e a s t  s i d e  of t h e  claim.  The topography 
gene ra l l y  i s  very  s t e e p ,  a l though some bench-like s l o p e s  occur  immediately n o r t h  
of t h e  Caycuse River  t h a t  may be  used convenient ly  f o r  diamond d r i l l i n g  si tes.  

Outcrop i s  abundant i n  t h e  s t e e p  w a l l s  of t h e  Caycuse River ,  wh i l e  c l i f f - l i k e  
L exposures occur  on ly  i n t e r m i t t e n t l y  over  t h e  remainder of t h e  proper ty .  The rock 

exposure probably averages about 10%. 

The Cord i l l e r an  i c e  shee t  blanketed t h e  e n t i r e  a r e a  dur ing  t h e  P l e i s tocene  Per iod .  
East-west g l a c i a l  s t r i a e  were observed on outc rops  sou th  of t h e  Caycuse River ,  
i n d i c a t i v e  of v a l l e y  g l a c i a t i o n ,  bu t  t h e  dominant d i r e c t i o n  of  i c e  movement i n  
t h e  a r e a  r epo r t ed ly  was sou the r ly .  G lac i a l  d e b r i s  t o  10 m deep was observed i n  
some bedrock depress ions  along t h e  road south of t h e  Caycuse River ,  but  t h e  
average depth probably i s  about 3  m. 

The "B-zone" s o i l  horizon was we l l  developed wherever observed, and t h e  s o i l  i s  
c l a s sed  a s  a  hurno-ferric podzol. S o i l  sampling should be t h e  most e f f e c t i v e  
exp lo ra t i on  technique t o  employ i n  t h e  search  f o r  overburden-obscured mine ra l i za t i on .  

Logging by B.C. Fo re s t  Products  has  been c a r r i e d  o u t  i n  t h e  immediate a r e a ,  and 
t h e  Caycuse Proper ty  is  covered by a  heavy growth of mature hemlock, red ceda r ,  
and Douglas f i r  t o  1.5 m i n  diameter .  

Water bo th  f o r  exp lo ra t i on  and f o r  p rocess ing  purposes  i s  abundant i n  t h e  Caycuse 
River and i t s  t r i b u t a r i e s ,  Wilson Creek and Cougar Creek. A few o t h e r  small wreeks 
may have adequate  flows f o r  diamond d r i l l i n g  purposes .  

Annual p r e c i p i t a t i o n  is  approximately 300 c m ,  less than  10% of  which probably 
occurs  a s  snow i n  t h e  r e l a t i v e l y  mild win te rs .  

While t h e  Caycuse River  must be  preserved from any contaminat ion,  t h e  a r e a  is  
resource-or iented,  and favourable  f o r  t h e  development of mining ope ra t i ons .  
S u i t a b l e  sites occur  f o r  m i l l i n g  and f o r  land-based t a i l i n g s  d i s p o s a l ,  Act ive  
logging ope ra t i ons  a r e  be ing  conducted i n  t h e  g e n e r a l  a r ea .  
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HISTORY 

*I Very little publically available data was found pertaining to the Caycuse River 
copper showings, and the deposit is not listed in the Min File of the Ministry 
of Energy, Mines and Petroleum Resources. Some private information was obtained. 
F. and K. Hallberg reportedly discovered massive chalcopyrite mineralization in 
the Caycuse River in about 1920, but only a small amount of stripping was conducted. 

Between 1956 and 1959, the Caycuse Copper Co. Ltd. conducted a modest amount of 
work on the known copper showings. By sluicing, the company traced and exposed 
the copper mineralization for a length of 275 m on the north side of the Caycuse 
River. Intermittent sampling of the incompletely exposed mineralization along 
the 275-m length yielded the following: 

Sample width* 
m 

Average 0.9 m 

L The company reportedly did not receive adequate financing for the exploration 
program. 

In 1965, D.C. Malcolm, P.Eng., prepared a "Progress Reporttt for Caycuse Mines 
Ltd. in which he recommended that a road be constructed both to the main Caycuse 
River showing and to the Cougar Creek showing, so that highgrade copper ore could 
be shipped. 

The Cougar Creek showing, not examined by the writer, was described as follows: 
"Good grade chalcopyrite occurs in limestone skarns over an area 400 feet (120 m) 
long and 100 feet (30 m) in width in narrow, folded bands of limestone and tuff." 

In 1971, J.M. McNulty took 5 representative samples of copper mineralization from 
various locations on the Caycuse River showing that ranged from a low of 1.27% Cu 
to a high of 4.45% Cu, and averaged 3.20% Cu (plus 8.2 g Ag/t). No sample widths 
were indicated. 

* Since the mineralization was incompletely exposed, the company emphasized that 
the actual true widths were substantially greater, and could be established only 
by blasting and diamond drilling. 



I n  1975, K.E .  Northcote examined t h e  showings which he descr ibed  a s  fol lows:  
"There has been massive replacement of l imes tone ,  and, t o  a  l e s s e r  e x t e n t ,  vol-  
c a n i c  rocks ,  by skarn  which con ta ins  disseminated su lph ides  and randomly d i s t r i b -  
u t ed ,  i r r e g u l a r  bodies  of massive su lph ides . "  He r epor t ed  a d d i t i o n a l  sample re- 
s u l t s  by J.M. McNulty, a s  fol lows:  

Width (m) 

Average - 1 . 3  m 4.01 % Cu - - 16.2  g  Ag/t 

Because t h e  su lph ide  m i n e r a l i z a t i o n  was incompletely exposed i n  t h e  n o r t h  w a l l  
of t h e  r i v e r ,  and n o t  exposed a t  a l l  i n  t h e  f l o o r  of t h e  r i v e r ,  t h e  t r u e  width 
of t h e  zone could be very much g r e a t e r  than  t h e  sampled widths ( 1  m of d i o r i t e  
skarn  es t imated  by t h e  w r i t e r  t o  con ta in  1% Cu was observed on t h e  south  s i d e  of 
t h e  r i v e r  about  15 m from mine ra l i za t ion  on t h e  n o r t h  s i d e ) .  

PROPERTY 

Figure  2  shows t h e  12 u n i t  Hank c la im,  i n  t h e  V i c t o r i a  Mining Div i s ion ,  t h a t  was 
recorded i n  t h e  name of H. Le i s  a t  t h e  Vancouver record ing  o f f i c e  on A p r i l  20, 
1982. The number of t h e  c la im t a g s  i s  79866, and r eco rda t ion  number 619. 

The w r i t e r  examined t h e  l e g a l  corner  pos t  (LCP) of t h e  c la im,  and t h e  i n s c r i b e d  
d a t a ,  and v e r i f i e d  t h a t  t h e  boundary was marked s u i t a b l y  f o r  more than  100 m i n  
t h e  n o r t h  d i r e c t i o n ,  and f o r  more than 1000 m i n  t h e  west d i r e c t i o n .  Two i n t e r -  
mediate p o s t s ,  1 W and 2 W ,  were examined on t h e  south  boundary l i n e ,  and v e r i f -  
i e d  t o  be  s t aked  i n  accordance wi th  t h e  Mineral  Act Regulat ions.  



REGIONAL GEOLOGY 

Figure 3 shows the regional geology of the area as interpreted by Muller in 1977. 

The Karmutsen Formation  mum^), of middle to upper Triassic age, forms a west 
northwest trending "core" area centred 8 to 10 km south of Cowichan Lake. It is 
comprised of up to 6000 m of thoeleiitic volcanic rocks: the lower member is 
about 2600 m of pillow lava; the middle member is about 800 m of pillow breccia 
and aquagene tuff; and the upper member is about 2900 m of massive flows, with 
minor interbedded pillow lava, breccia, and sedimentary layers. 

The Quatsino Formation (uEQ), of upper Triassic age, overlies the Karmutsen 
Formation, and consists of 25 to 500 m of massive to thick-bedded limestone. 
The Karmutsen and Quatsino Formations are part of the Vancouver group. 

The Bonanza Group (~JB), of lower Jurassic age, is composed of lava, tuff, and 
breccia, principally basalt and rhyolite in composition, with subordinate andesite 
and dacite components. The thickness is believed to exceed 1500 m. Intercalated 
beds and sequences of marine argillite and greywacke occasionally occur. The 
Bonanza Group typifies the varied assemblage of an island arc volcanic environment. 

The Island Intrusions (Jg), of Jurassic age, occur as batholiths, stocks, and 
dykes, and intrude all of the previous rock types. The composition generally 
varies from quartz diorite to granodiorite. Within the Bonanza Group, high-level 
stocks and dykes of hornblende-quartz-feldspar porphyry appear to be comagmatic 
with the volcanic assemblage. 

L Major steep faults with multiple orientations have controlled to a large extent 
the drainage pattern and topography of the area. Faulting and rifting probably 
occurred during the outflow of Karmutsen lavas in Late Triassic time, establishing 
the north-south and east-west fault systems. Northwest-southeast faulting appar- 
ently occurred in late Mesozoic to early Tertiary time, and northeast-southwest 
faulting affected younger Mesozoic and early Tertiary lithologies. Emplacement 
of the Island Intrusions during the Jurassic resulted in extensive folding and 
faulting of all earlier rock types. 

LOCAL GEOLOGY AND MINERALIZATION 

A fault-bounded, east-west trending, folded and sheared wedge of Quatsino lime- 
stone and Karmutsen volcanics occurs along the steep wall of the Caycuse River 
for the length of the property. Muller's map, Figure 3, does not show this 
assemblage, although similar fault wedges are shown some 10 km to the east. The 
locations of the contacts of the Vancouver Group with the Bonanza Group are not 
known, and must be established by geological mapping. 

The northern extremity of a composite granodiorite to diorite batholith, one of 
the Island Intrusions of Jurassic age, outcrops along the south boundary of the 
claims. Where examined by the writer, the intrusive was a weakly chloritized 
diorite. The same diorite occurs along the footwall (south side) of a succession 
of limestone beds in the Caycuse River. 
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At least four limestone beds, 1.5 to 2 m thick, separated by the same thickness 
of sheared, chloritic volcanic material were identified on the south side of the 
Caycuse River. The strike of the 12-m thick zone was east-west, parallel to the 
river, and dip 70' to 75' north. 1 m of "skarnified" diorite in the footwall 
limestone bed contained between 0.5% and 1% of disseminated copper, by estimate, 
in chalcopyrite. 

The large volume of spring meltwater in the river made it impossible both to esti- 
mate the thickness of the limestone beds on the north side of the river, and to 
trace the heavily mineralized skarn zone throughout the 275-m length defined by 
earlier work. 

Northcote described the highgrade copper skarn zone along the Caycuse River 
(the CR Zone) as follows: "There has been massive replacement of limestone, and 
to a lesser extent volcanic rocks, by skarn which contains disseminated sulphides 
and randomly distributed, irregular bodies of massive sulphides." Chalcopyrite 
and pyrite are the principal sulphide minerals in a gangue of garnet, epidote, 
ilvaite, actinolite, quartz, and remnant marble. Magnetite is present in small 
amounts throughout; and, although there is no significant aeromagnetic anomaly 
over the zone, a detailed ground magnetometer survey should define the skarn 
zone effectively. 

Recognizing that the thickness of the sulphide mineralization in the CR Zone is 
only partially exposed, it is reasonable to attempt to define ore reserves grading 
in excess of 3% Cu. Caycuse Copper obtained an average grade of 3.3% Cu over a 
width of 0.9 m (8 samples), and J. McNulty obtained 3.2% Cu over an unspecified 
width (5 samples), and 4.0% Cu over 1.3 m (7 samples). 

L '  

The CR Zone should be detailed with a 25-m grid throughout its strike length, 
geologically mapped scale at 1:500 or 1:1250, and surveyed in detail with a proton 
magnetometer. In spite of the steep topography, a detailed VLF-EM survey should 
be run employing 12.5-m readings and the Cutler (Maine) or Lualualei (Hawaii) 
transmitter. A gravity survey also might help to identify the massive sulphide 
mineralization. The strongest mineralized areas should be tested by diamond 
drilling from a "bench" on the north side of the river some 60 m, plus, above the 
surface showings. As results dictate, several holes may be drilled from each setup. 

A second mineralized skarn zone on Cougar Creek (the CC Zone), not examined by the 
writer, should be evaluated similarly to the CR Zone. A third zone described by 
Malcolm as "extensive skarn deposits with magnetite, sphalerite, and chalcopyrite 
have been found on the horizon", also should be evaluated. 

Bonanza Group volcanics on the steep slope north of the Caycuse River should be 
investigated by north-south reconnaissance lines at about 300-m intervals. 
B-zone soil samples should be taken at 25-m intervals, with analyses for Cu, Pb & 
Zn, and the lines should be surveyed with a magnetometer. VLF-EM surveying also 
should be undertaken, if the technique proves to be useful over the known I 

mineralized zones. 
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f i e l d  on A p r i l  24, 1982, and on eva lua t ion  of p r i v a t e l y  and p u b l i c a l l y  he ld  d a t a  per- 
t a i n i n g  t o  t h e  proper ty .  No o t h e r  f i e l d  work was conducted on t h e  proper ty  during 
1982183, and t h e  writer is  unaware of any changes which have occurred s i n c e  t h e  writer's 
examination which would a f f e c t  t h e  conclusions o r  recommendations contained i n  t h i s  , 

r e p o r t .  

Dated a t  Vancouver t h i s  
26th Day of A p r i l ,  1983 

C .  M.  Armstrong, P.Eng. 
Consul t ing Engineer 



TIME-COST DISTRIBUTION 

The proper ty  e v a l u a t i o n  w a s  completed by C.M. Armstrong, P.Eng. 
and J.M. McNulty f o r  S t r a t o  Geological  Engineering Ltd. on 
behalf  of  Ajax Resources Limited.  Work w a s  completed du r ing  
t h e  per iod  A p r i l  23 t o  A p r i l  28, 1982 i n c l u s i v e  and May 4 ,  1983. 

D i s t r i b u t i o n  of  Costs  

C.M. Armstrong, P. Eng. 
5  days @ $325 

J . M .  McNulty 
2 days @ $175 

Transpor t a t i on  
Vehicular  515 Krn @ $0.25 
F e r r i e s  

Food, maps,typing,  miscel laneous.  

Copying 
L 

Telephone 

To ta l  t o  A p r i l  30, 1982 

C.M. Armstrong, update  of  Report  on t h e  
Caycuse Proper ty ,  A p r i l  26, May 4 ,5  / 1983 

3 h r s  @ $60.00 

Vehicular  and park ing  

Copies, c la im maps, Form G. 

To ta l  t o  May 5,  1983 

Total  

Signed 
w 

S t r a t o  Geological  Engineering Ltd.  

f o r  Ajax Resources Limited. 
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